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LOO  (formerly  called  Lanterloo),  a round  game  of 
cards.  Loo  may  be  played  by  any  number  of  persons ; 
from  five  to  seven  makes  the  best  game.  “Three-card 
loo”  is  the  game  usually  played.  A pack  of  fifty-two 
cards  is  required.  The  players  being  aeated,  the  pack 
shuffled  And  a card  dealt  face  upwards  to  each.  The  player 
to  whom  a knave  falls  has  the  first  deal,  the  player  to  bis 
left  deals  next,  and  so  on  in  rotation.  Each  player  is 
entitled  to  a deal,  ue.,  the  game  should  not  be  abandoned 
till  it  returns  to  the  original  dealer;  but,  if  there  is  a loo 
in  the  last  deal  of  a round,  the  game  continues  till  there  is 
a band  without  a loo.  The  pack  is  cut  to  the  dealer,  who 
deals  three  cards  to  each  player  and  an  extra  hand  called 
mitt.  The  dealer  turnB  up  the  top  of  the  undealt  cards 
for  trumps.  The  dealer  is  sometimes  permitted  to  deal  the 
cards  in  any  order  he  pleases;  but  the  best  rule  is.  to 
require  that  the  cards  be  dealt  one  at  a time  in  rotation, 
as  at  whist.  During  the  deal  each  player  contributes  to  the 
pool  a sum  previously  agreed  upon,  the  dealer  contributing 
double.  The  unit  for  a single  stake  should  be  divisible  by 
three  without  a remainder,  e.g.t  three  counters  or  three 
pence.  The  players  are  bound  to  put  in  the  stake  before 
tho  deal  is  completed ; sometimes  a penalty  is  enforced  for 
neglect.  The  deal  being  completed  and  the  pool  formed, 
each  player  in  rotation,  beginning  from  the  dealer's  left, 
looks  at  his  cards,  and  declares  whether  ho  will  play, 
resign,  or  take  miss.  If  the  former,  ho  says  “ I play.”  If 
he  takes  miss  be  places  his  cards  face  downwards  in  the 
middle  of  the  table,  and  takes  up  the  extra  hand.  If  ho 
resigns,  he  similarly  places  bis  cards  face  downwards  in  the- 
middle  of  the  table.  If  miss  is  taken,  the  subsequent 
players  only  havo  the  option  of  playing  or  resigning.  A 
player  who  takes  miss  must  play.  Those  who  have 
declared  to  pity,  and  tho  one— if  there  is  one — who  has 
taken  miss,  then  play  one  card  each  in  rotation,  beginning 
from  the  dealer’s  left,  the  cards  thus  played  constituting  a 
/rwrt  The  trick  is  won  by  the  highest  card  of  the  suit 
led,  or,  if  trumped,  by  the  highest  trump,  the  cards  ranking 
as  at  whist  The  winner  of  tho  trick  leads  to  the  next, 
and  so  on,  until  the  hand  is  played  out  The  cards  remain 
face  upwards  in  front  of  the  persona  playing  them. 

^7®^* — 1/  ths  lealer  holds  ace  of  trumps  he  must  lead 
Jt  lor  king,  if  see  is  turned  up).  If  the  leader  has  two  trumps 
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ho  must  load  one  of  them,  and  if  one  Is  see  (or  king,  ace  being 
turned  up)  he  must  load  it  With  this  exception  the  leader  is  not 
bound  to  lead  his  highest  tramp  if  more  than  two  declare  to  play ; 

if  there  are  only  two  declared  player » the  leader  with  more  than 
one  tramp  must  lead  the  highest.  Exoept  with  trumps  as  above 
stated  he  may  lead  any  card  he  chooses.  The  subsequent  players 
must  head  the  trick  if  able,  and  most  follow  suit  if  able.  Holding 
none  of  the  suit  led,  they  must  head  the  trick  with  a trump,  u 
able.  Otherwise  they  may  play  any  card  they  pleeee.  The  winner 
of  the  first  trick  is  subject  to  the  rules  already  stated  respecting 
the  lead,  and  in  addition  he  must  lead  a tramp  if  able  (called  trump 
after  trick). 

When  the  hand  haa  been  played  out,  the  winners  of  ths  tricks 
divide  the  pool,  each  receiving  one-third  of  the  amount  for  each 
trick.  If  only  one  declared  to  play,  the  denier  plays  miss  either  for 
himself  or  for  the  pool.  If  he  plays  for  the  pool  he  must  declare 
before  seeing  miee  that  he  does  not  play  for  nimselt  Any  tricks 
he  may  win,  when  playing  for  the  pool,  remain  there  m an  addition 
to  the  next  pool. 

If  each  declared  player  wins  at  least  one  trick  it  is  a single, 
a fresh  podl  is  made  as  already  described;  but  if  one  of  the  declared 
players  fails  to  make  a trick  he  is  looed.  Then,  only  the  player  who 
is  looed  contributes  to  the  next  pool,  together  with  the  deafer,  who 
puts  in  a aingle^take.  If  more  than  one  player  is  looed,  each  has  to 
contribute.  At  unlimited  loo  each  plover  looed  has  to  put  in  the 
amount  there  was  in  the  pool.  But  it  is  generally  agreed  to  limit 
the  loo,  so  that  it  shall  not  exceed  a certain  fixed  sum.  Thus,  at 
eighteen-penny  loo,  the  loo  is  generally  limited  to  half  a guinea. 
If  there  is  less  than  the  limit  in  .the  pool  the  payment  is 
regulated  as  before  ; but  if  there  is  more  than  the  limit,  tbs  loo 
is  the  fixed  sum  agreed  on. 

The  game  is  sometime*  varied  by  forces,  by  compelling 
every  one  to  play,  either  whenever  there  is  no  loo  the  previous 
deal  (o  single),  or  whenever  clubs  are  tramps  ( club  lav).  When 
there  is  a force  no  miss  is  dealt.  Irish  loo  is  played  by  allowing 
declared  players  to  exchange  tome  or  all  of  their  cards  for  cards  dealt 
from  tho  top  of  the  pack.  There  is  no  miss,  and  it  is  not  com- 
pulsory to  lead  a tramp  with  two  trumps,  unless  there  are  only 
tvro  declared  players.  At  Jive-card  loo  each  player  has  five  cards 
instead  of  three,  and  a single  stake  should  he  divisible  by  five. 
Pam  (knave  of  dabs)  ranks  as  the  highest  tramp,  whatever  suit  is 
turned  up.  There  is  no  miss,  and  cards  may  be  exchanged  as  st 
Irish  loo.  If  ace  of  trumps  is  led,  ths  leader  says  " Pam  be  civil,” 
when  the  holder  of  that  card  must  pass  the  trick  if  he  can  do  an 
without  revoking.  A flush  (five  cards  of  the  same  suit,  or  four 
with  Pam)  loot  the  board,  i.c. , the  holder  receives  the  amount  of  a 
loo  from  every  one,  and  ths  hand  is  not  pltyed.  A tramp 
flash  takes  precedence  of  flushes  in  other  suits.  If  more  than  one 
flush  is  held,  or  if  Pam  is  held,  the  holder  is  exempted  from 
payment  As  between  two  flushes  which  do  not  take  precedence, 
the  elder  hand  wins 

Doclarinq  to  Play,  and  Playing  (three-card  loo).— Play  on  two 
trump*.  The  first  to  declare  should  play  on  a?  honour  in  trumps 
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and  kd  arc  in  plain  ttuiti.  Play  also  on  Icing  of  trumps  ; but  some 
players  throw  up  king  of  trumna  single  unless  with  it  another  king 
or  a guarded  queen  is  neld.  Also  play  on  one  trump  with  two  other 
cards  .v»  high  as  queeus  ; some  players  throw  up  this  rand.  Holding 
a trump  null  two  accs,  lead  tho  trump  if  throe  others  declare  to 
play  ; but  otherwise  lead  an  a ce.  Do  not  play  on  a hand  withoat 
a trump  ; except,  play  on  any  cards  that  giro  a reasonable  chance 
ml  a trick,  or  take  miss,  if  the  amount  in  trie  pool  is  considerable, 
and  the  loo  U limited.  If  the  number  of  players  is  less  than  Arc, 
or  if  several  throw  op,  weaker  hands  may  be  played  ; on  the  other 
side,  if  several  have  declared  to  play,  only  a very  strong  hand 
should  be  risked.  If  there  are  only  three  left  in,  all  others 
having  thrown  up,  miss, should  bo  taken,  but  not  when  there  are 
more  than  two  to  follow  the  player  whose  turn  Jt  is  to  declare. 

Laws  of  Zoo.— These  vary  greatly,  and  should  be  agreed  on 
before  commencing  to  play.  The  ordinary  rules,  which  loo  the 
player  for  nearly  every  error,  are  veiy  bad.  The  following  are 
based  on  the  laws  of  the  late  Blenheim  Club.  1.  First  knave  deals. 
2.  Each  player  has  a right  to  shuffle.  3.  The  player  to  the  dealer's 
right  eat*  the  pack.  4.  The  dealer  must  deliver  the  cards,  ono  by 
one,  in  rotation,  as  at  whist,  and  must  deal  one  card  for  miss  at  the 
end  of  each  round;  ho  must  turn  no  the  top  card  of  the  nndcalt  cards 
for  tramps.  6*  If  the  dealer  deals  withoat  having  the  pack  cut, 
or  shuffles  after  it  is  cut,  or  deala  except  as  provided  in  law  4,  or 
deals  two  cards  together  and  then  deals  a third  without  rectifying 
tha  error,  or  exposes  a card,  or  deals  too  many  cards,  he  forfeits  a 
single  to  the  pool,  and  deals  again.1 * *  0.  The  player  to  the  left  of 
the  dealer  deals  next.  If  a player  deals  out  of  turn,  he  may  be 
stopped  before  tho  tramp  card  ia  turned,  otherwise  the  deal  stands 
good,  and  the  player  to  his  left  deals  next.  7.  Players  must  declare 
to  play  in  rotation,  beginning  to  the  dealer's  left  A player  looking 
at  hia  cards  before  his  torn  forfeits  a single  to  the  pooL  0.  A 
player  who  declares  before  bis  torn,  or  who  exposes  a card,  forfeits 
a single  to  the  pool,  and  must  throw  up  hia  hand.  * 9.  If  a declared 
player  exposes  a card  before  his  turn  to  play,  or  plays  out  of  torn, 
or  before  all  have  declared,  or  detaches  a card  so  that  it  can  be 
named  by  any  other  do  dared  player,  or  revokes,  he  most  leave  in 
the  pool  sny  tricks  he  may  make,  and  forfeit  four  times  the  amount  ! 
of  a single.  If  he  makes  no  trick  he  Is  looed,  and  there  is  no  further 

rnalty.  10.  If  the  leader  bolds  aco  of  tramps  and  does  not  lead 
(or  Icing,  aco  being  turned  up),  or  If  ho  holds  two  trumps  and 
does  not  lead  one,  or  the  highest  of  two  or  more  trumps  when  there 
are  only  two  declared  players  (unless  his  cards  are  scqucnco  cards 
or  cards  of  equal  value),  or  if  a player  do«g  not  head  tho  trick 
when  able,  or  if  he  does  not  lead  trump  after  trick  (if  he  holds  a 
tramp),  ho  is  liable  to  the  same  penalty  as  in  law  9.*  11.  In  case 
of  revokes  or  errors  in  play  the  hand  must  be  replayed  if  so  desired 
by  any  one  except  the  offender.  12.  The  place  of  an  aftercomer  is 
decided  by  dealing  a card  between  event  two  of  tho  players.  The 
aftercomer  aits  where  the  first  knave  falls.  (H*  J.) 

LOOCHOO.  See  Lew-chew  Islands. 

LOOM.  See  Weavino. 

LOOM,  or  Loon  (Icelandic,  L6mr\  a name  applied  to 
water-birds  of  throe  distinct  Families,  all  remarkable  for 
their  clumsy  gait  on  land.4  The  first  of  them  is  the 
Colymbidx,  to  which  the  term  Diver  (q.v.)  is  nowadays 
usually  restricted  in  books ; the  second  tho  Podicipedida , 
or  Grebes  (see  voL  xL  p.  30) ; and  the  third  the  Alddx . 
The  form  Loon  is  most  commonly  used  both  in  the  British 
Islands  and  in  North  America  for  all  the  specie*  of  the 
genus  Colymbus,-  or  Evdytt $ according  to  some  ornitho- 
logists, frequently  with  the  prefix  Sprat,  indicating  the 
kind  of  fish  on  which  thoy  are  supposed  to  prey  ; though 
it  is  the  local  name  of  the  Great  Crested  Grebe  (Podicrps 
crutatus ) wherever  that  bird  ia  sufficiently  well  known  to 
ha vo  one;  and,  as  appears  from  Grew  (Jfus.  Reg.  iSt>c.,p.  69), 
it  was  formerly  given  to  tho  Little  Grebe  or  Dabchick  (P. 
fimviatilis  or  minor)  as  well.  The  other  form  Loom  seems 

1 The  law  which  loos  a player  for  misdealing  ia  atrocious,  and 
should  always  h«  opposed. 

• Forfeits  of  » single  go  to  increase  tha  pool  already  fonnad,  and 
c«o  note  to  law  5. 

.*  Tricks  left  in  tha  pool  and  fines  under  laws  9 and  10  go  to  tho 
rtfcxt  pool  and  not  to  tha  pool  already  formed.  Many  players  inflict 
the  penalty  of  a loo  for  tho  offences  named  in  laws  9 and  10  ; but  tho 
role  above,  as  played  at  the  Blenheim,  is  the  best. 

4 The  word  also  takas  the  form  **  I.utnme  " (ftU  Jfoutagu),  and,  os  ' 
Profewr  8k eat  observes,  is  probably  connected  with  Lai  r.  Tho 
signification  of  loon.  a clumsy  fellow,  and  metaphorically  a simpleton, 

Ts  obvious  to  any  one  who  hat  seen  tho  i Itcmpt  of  the  bird*  to  which 
the  name  is  given  to  walk. 


more  confined  in  its  application  to  tho  north,  and  is  said 
by  Mr  T*  Edmonston  ( Elym.  Gloss.  Shell,  and  Orbs. 
Dialect , p.  67)  to  b©  the  proper  name  in  Shetland  of 
Colymbus  scpttntrionalis* ; but  it  has  come  into  common 
use  among  Arctic  acumen  as  tho  name  of  the  species  of 
Guillemot  ( Alca  arra  or  brucnnichi)  which  in  thousands 
throngs  the  cliffs  of  far  northern  lands,  from  whoso  (hence 
called)  “loomcriesM  they  obtain  a considerable  stock  of 
wholesome  food,  while  the  writer  believes  he  haa  heard  the 
word  locally  applied  to  the  Razorbill  (q.v.).  (a.  n.) 

LOPE  DE  VEGA.  See  VeoaCarpio. 

LOPEZ,  Carlos  Antonio  (1790—1862),  a Paraguayan 
ruler  of  great  ability,  born  at  Asuncion,  November  4, 1790, 
was  educated  in  the  ecclesiastical  seminary  of  that  city, 
and  by  his  ability  attracted  the  hostility  of  tho  dictator, 
Francia,  in  consequence  of  which  he  was  forced  to  keep  in 
hiding  for  several  years.  He  acquired,  however,  by  study, 
so  unusual  a knowledge  of  law  and  governmental  affairs 
that,  on  Francia’s  death  in  1840,  he  soon  acquired  aa 
almost  undisputed  control  of  tho  Paraguayan  state,  which 
he  maintained  uninterruptedly  until  his  own  death  in  1863. 
He  was  successively  secretary  of  the  ruling  military  Junta 
(1840-41),  one  of  the  two  consuls  (1841-44),  and 
president  with  dictatorial  powers  (1844-1862)  by  succes- 
sive elections  for  ten  and  three  years,  and  in  1857  again 
for  ten  years,  with  power  to  nominate  his  own  successor. 
Though  nominally  a president  acting  under  a republican 
constitution,  he  ruled  despotically,  the  congress  assembling 
only  rarely  and  on  his  call,  and  then  only  to  ratify  hia 
decrees.  His  government  waa  in  general  directed  with 
wise  energy  towards  developing  the  material  resources 
and  strengthening  the  military  power  of  the  country.  Hia 
jealousy  of  foreign  approach  several  times  involved  him  in 
diplomatic  disputes  Vith  Brazil,  England,  and  the  United 
States,  which  nearly  resulted  in  war,  but  each  time  he 
extricated  himself  by  skilful  evasions.  Paraguay  rapidly 
advanced  under  his  firm  and,  on  the  whole,  patriotic 
administration.  He  died  September  10,  1862. 

LOPEZ,  Francisco  Solano  (1826-1870),  eldest  son 
of  Carlos  Antonio  Lopez  above  noticed,  was  bom  near 
Asuncion,  Paraguay,  July  24,  1826.  During  his  boyhood 
hia  father  was  in  hiding,  and  in  consequence  his  education 
was  wholly  neglected.  Soon  after  his  father's  accession  to 
the  presidency,  Francisco,  then  in  his  nineteenth  year,  was 
made  commander-in-chief  of  the  Paraguayan  army,  during 
tho  spasmodic  hostilities  then  prevailing  with  the  Argen- 
tine Republic  After  receiving  successively  tho  highest 
offices  of  tho  state,  ho  was  sent  in  1853  as  minister  to 
England,  France,  and  Italy,  to  ratify  formally  treaties 
made  with  these  powers  the  previous  year.  He  spent  a 
year  and  a half  in  Europe,  and  succeeded  in  purchasing 
large  quantities  of  arms  and  military  supplies,  together 
with  several  steamers,  and  organized  a project  for  building 
a railroad  and  establishing  a French  colony  in  Paraguay. 
He  also  formed  the  acquaintance  of  Madame  Lynch,  an 
Irish  adventuress  of  many  talents  and  popular  qualities, 
who  became  his  mistress,  and  strongly  influenced  hia  later 
ambitions  schemes.  Returning  to  Paraguay,  he  became 
in  1855  minister  of  war,  and  on  his  father’s  death  in  1862 
at  once  assumed  the  reins  of  government  aa  vice-president, 
in  accordance  with  a provision  of  his  father's  will,  and 
called  a congress  by  which  he  was  chosen  president  for  ten 
ycara.  He  had  long  cherished  ambitious  designs,  and  now 
set  himself  to  enlarge  the  army,  and  purchase  in  Europe 
large  quantities  of  military  stores.  In  1664  he  began 
open  aggression  on  Brazil  by  demanding,  in  his  sclf-otyled 
capacity  of  “protector  of  the  equilibrium  of  tho  La  Plata,” 
that  Brazil  should  abandon  her  armed  interference  in  a 

* Dunn  and  S*xbjr,  however,  agree  in  giving  •*  lUm-Goost " as  tha 
name  of  this  species  ut  Shetland. 
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rerolutionary  ztraggle  then  in  progress  in  Uruguay.  No 
.Mention  being  paid  to  bis  demand,  he  treacherously  seized 
• Brazilian  merchant  steamer  in  the  harbour  of  Asuncion, 
and  throw  into  prison  the  Brazilian  governor  of  the  pro- 
vince of  Matto  Grosso  who  was  on  board.  In  the  follow- 
ing month  (December  1864)  he  despatched  a force  to 
invade  Matto  Grosso,  which  seised  and  sacked  its  capital 
Cnyabd,  and  took  possession  of  the  province  and  its 
diamond  mines.  Lopez  next  sought  to  send  an  army  to 
the  relief  of  the  Uruguayan  president  Aguirre  against  the 
revolutionary  aspirant  Flores,  who  was  supported  by 
Brazilian  troops.  Ths  refusal  of  the  Argentine  president, 
Mitre,  to  ellow  this  force  to  cross  ths  intervening  province 
of  Corrientee,  was  seized  upon  by  Lopez  as  an  occasion  for 
war  with  the  Argentine  Bepnblic. 

A congress,  hastily  summoned  end  composed  of  his  own 
nominees,  bestowed  upon  Lopez  the  title  of  marshal,  with 
extraordinary  war  powers,  and  on  April  13,  1865,  he 
declared  war,  at  the  same  time  seising  two  Argentine  war- 
vessels  in  the  bey  o!  Corrieuteo,  and  on  the  next  day 
occupied  the  town  of  Corrientee,  instituted  a provisional 
government  of  his  Argentine  partisans,  and  summarily 
announced  the  annexation  to  Paraguay  of  the  provinces  of 
Gorrientes  and  Entre  Rioa.  Meantime  the  party  of  Fiores 
had  been  successful  in  Uruguay,  and  that  state  on  April 
IB  united  with  the  Argentine  Republio  in  a declaration 
of  war  on  Paraguay,  the  news  of  the  treacherous  proceed- 
ings of  Lopes  having  then  but  just  reached  Buenos  Ayres. 
On  May  1st  Brazil  joined  these  two  states  in  a secret 
alliance,  which  stipulated  that  they  should  unitedly 
prosecute  the  war  “until  the  existing  government  of 
Paraguay  should  be  overthrown,”  and  “ until  no  arms  or 
elements  of  war  should  be  left  to  it”  This  agreement 
was  literally  carried  out 

The  war  which  ensued,  lasting  until  April  1,  1870,  was 
on  the  largest  scale  of  any  that  South  America  had 
experienced,  and  was  carried  on  with  great  stubbornness 
and  with  alternating  fortunes,  though  with  a steadily 
increasing  tide  of  disasters  to  Lopez  (see  Paraguay).  In 
1868,  when  the  allies  were  pressing  him  hard  before  the 
various  strongholds  still  remaining  to  him  in  Paraguay,  his 
mind,  naturally  suspicious  and  revengeful.  Led  him  to 
conceive  that  a conspiracy  had  been  formed  against  his 
life  in  his  own  capital  and  by  his  chief  adheronta 
His  bloodthirsty  rage  knew  no  bonnds.  In  a short  time 
several  hundred  of  the  chief  Paraguayan  citizens  were 
•eizod  and  executed  by  his  order,  including  his  brothers 
ami  brothers-in-lisw,  cabinet  ministers,  judges,  prefects, 
military  officers  of  the  highest  grade,  the  bishops  and 
priests,  and  nine-tenths  of  the  civil  officers,  together  with 
more  than  two  hundred  foreigners,  among  them  several 
members  of  the  different  diplomatic  legations. 

Lopez  was  at  last  driven  with  a mere  handful  of  troops 
to  the  northern  frontier  of  Paraguay,  where  on  April  1, 
1870,  he  was  surprised  by  a Brazilian  force  and  killed  as 
he  was  endeavouring  to  escape  by  swimming  the  river 
Aquidahen.  His  ill-starred  ambition  had  in  a few  years 
reduced  Paraguay  from  the  prosperity  which  it  had  enjoyed 
woder  his  father  to  a condition  of  hopeless  weakness,  and 
it  has  since  remained  a virtual  dependency  of  Brazil. 

LORCA,  a town  of  Spain,  in  the  province  of  Murcia,  on 
the  right  side  of  the  Saagonera  (here  called  the  Quada- 
lentin),  by  which  it  is  separated  from  the  suburb  or  quarter 
of  Ban  Cristobal  It  is  situated  about  38  miles  west  from 
Cartagena,  and  37  south-west  from  Murcia,  at  the  foot  of 
the  Sierra  del  C&fio.  The  principal  buildings  are  the  col- 
legiate church  of  San  Patricio,  with  a Corinthian  facade, 
and  the  parish  church  of  Santa  Maria,  in  the  Gothic  styles 
Tho  principal  manufactures  are  soda,  saltpetre,  gunpowder, 
and  cloth ; tho  trade,  apart  from  that  which  these  articles 
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involve,  is  insignificant  Tho  population  of  the  munici- 
pality was  52,934  in  1877. 

Lorca  (Arab.  Lvrka)  is  the  Eliocrcxa  of  the  Bin.  Aid.,  And  pro- 
bably alio  tho  H orci  of  Pliny  (iii.  9).  It  wm  the  key  of  Marcia 
during  tho  Moorioh  wars,  and  was  frequently  taken  and  retaken. 
On  April  80,  1802,  it  suffered  severely  by  the  bursting  of  the 
reservoir  known  as  the  Paatano  de  Puentes,  in  which  the  waters  of 
tho  Guadalentia  were  stored  for  purposes  of  irrigation  ; tho  Barrio 
de  San  Cristobal  was  completely  ruined,  and  more  than  six  hundred 
persons  perished  in  the  muster.  In  1810  it  suffered  greatly  from 
the  French. 

LORENZO  MARQUES,  or  Locuvgo  Marques,  the 
chief  place,  and  indeed  the  only  European  settlement,  in 
the  'district  of  its  own  name  in  the  Portuguese  province 
of  Mozambique  in  south-eastern  Africa,  is  situated  on 
Delagoa  Bay,  at  the  mouth  of  the  Lorenzo  Marques  or 
English  River,  in  25°  58'  S.  lak  and  32°  30'  E.  long.  At 
tho  time  of  Mr  Erskine’s  visit  in  1871  it  was  a poor  place, 
with  narrow  streets,  fairly  good  flat-roofed  houses,  grass 
huts,  decayed  forts,  and  rusty  cannon,  enclosed  by  a wall 
6 feet  high  recently  erected  and  protected  by  bastions  at 
intervals.  In  1878  Governor  Castelho  returned  the  white 
nopnlation  of  all  tho  district  (whose  area  is  estimated  at 

210.000  aqaare  miles)  as  458,  and  the  natives  as  from 

50.000  to  80,000.  A commission  sent  by  the  Government 
in  1876  to  drain  the  marshy  land  near  the  settlement,  to 
plant  the  bine  gum  tree,  and  to  build  a hospital  and  church, 
only  partly  accomplished  its  task,  and  other  commissions 
have  succeeded  it  In  1878-79  a survey  was  taken  for  a 
railway  from  Lorenzo  Marques  to  the  Transvaal  (see  BoL 
da  Soc.  de  Gtogr.  de  Lisboa , 1880),  and  the  completion  of 
this  enterprise  will  make  the  settlement  (which  already 
possesses  the'best  harbour  on  the  African  coast  between 
the  Cape  and  Zanzibar)  a place  of  considerable  importance. 
It  became  a regular  port  of  call  for  the  steamers  of  the 
British  India  Stc&m  Navigation  Company  in  1879,  and  for 
those  of  the  Donald  Currie  line  in  I860.  Since  1879  it  is 
also  a station  on  the  telegraph  line  between  Aden  and  Sonth 
Africa.  Both  Germany  and  England  maintain  consular 
agents  in  the  settlement. 

See  Dzlaooa  Bay,  voL  viL  p.  40 ; sad  Lobe  do  BuIhAes,  La 
Colonies  portugaisu  (Lisbon,  1878). 

LORETO,  a city  in  the  province  and  circondario  of 
Ancona,  Italy,  is  situated  some  15  miles  by  rail  south-west 
from  Ancona  on  the  Anoona-Foggia  railway,  16  miles 
north-east  from  Macerate,  and  3 from  the  sea.  It 
lies  upon  the  right  bank  of  the  Musone,  at  seme  distance 
from  the  railway  station,  on  a hill-side  commanding 
splendid  views  from  the  Apennines  to  the  Adriatic.  The 
city  itself  consists  of  little  more  than  one  long  narrow 
street,  lined  with  booths  for  tho  sale  of  rosaries,  medal* 
crucifixes,  and  similar  objects,  the  manufacture  of  which  is 
the  sole  industry  of  tho  place.  The  population  in  1871 
was  only  1241 ; bat,  when  tho  suburbs  Montereole,  Porta 
Marino,  and  Casette  are  included,  the  population  is  given 
as  4755,  that  of  the  commune  being  8083.  The  number 
of  pilgrims  is  said  to  amount  to  about  500,000  annually. 
The  principal  buildings,  occupying  the  four  sides  of  the 
piazza,  are  the  college  of  the  Jesuits,  the  Palazzo  Apostolioo 
(designed  by  Bramsnte),  and  the  architecturally  insig- 
nificant cathedral  church  of  the  Holy  House  (Chiesa  della 
Casa  Santa).  The  handsome  facade  of  the  church  was 
erected  under  Sixtus  V.,  who  fortified  Loreto  and  gave  it 
the  privileges  of  a town  (158$) ; bis  colossal  statue  stands 
in  the  middle  of  the  flight  of  steps  in  front  Over  the 
principal  doorway  is  a life-size  bronze  statue  of  the  Virgin 
and  Child  by  Girolamo  Lombardo ; the  three  superb  bronze 
doors  executed  under  Paul  V.  (1605-21)  are  also  by 
Lombardo,  his  sons,  and  his  pupils.  The  richly  decorated 
campanile,  by  Vanvitelli,  is  of  great  height;  the  principal 
bell,  presented  by  Leo  X.  in  1516,  weighs  11  tons.  Ibei 
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interior  o?  tbe  church  has  mosaics  by  Domenichino  and 
Guido  Reni,  a beautiful  bronze  font  and  other  works  of 
art ; but  the  chief  object  of  interest  is  the  Holy  House  itself, 
trhich  occupies  a central  place.  It  is  a plain  brick  build- 
ing, measuring  28  feet  by  12},  and  13}  feet  in  height;  it 
fcaa  a door  on  tbe  north  side  and  a window  on  tbe  west ; 
and  a niche  contains  a small  black  image  of  the  Virgin 
and  Child,  in  Lebanon  cedar,  and  richly  adorned  with 
jewels.  St  Luke  is  alleged  to  have  been  the  sculptor ; its 
workmanship  suggests  the  latter  half  of  the  15th  century. 
Around  the  Santa  Casa  is  a lofty  marble  screen,  designed 
by  Bramante,  and  executed  under  Popes  Leo  X.,  Clement 
VIL,  and  Paul  HL,  by  Andrea  Sansovino,  Girolamo 
Lombardo,  Bandinelli,  Guglielmo  della  Porta,  and  others. 
The  four  sides  represent  the  Annunciation,  the  Nativity,  the 
Arrival  of  the  Santa  Casa  at  Loreto,  and  the  Nativity  of  the 
Virgin  respectively.  The  treasury  of  the  church  contains 
a large  variety  of  rich  and  canons  votive  offerings. 

The  legend  of  the  Holy  Houm,  hr  which  Loreto  became  what 
has  been  not  inappropriately  called  the  Christian  Mecca,  seems  to 
have  sprang  np,  how  u not  exactly  known,  at  the  close  of  the  crusad- 
ing period.  It  is  briefly  referred  to  in  the  Italia  Tllusirata  of  Flavius 
Blondus,  secretary  to  Popes  Eugenius  IV.,  Nicholas  V.,  Call  xtus  III., 
and  Pius  II.  (06.  1464) : it  is  to  be  read  in  all  its  fulness  in  the 
"Kedemptoria  xnuudi  Matris  Ecclesi*  L&uretans  bistorts, ’*  by  a 
certain  Teremannus,  contained  in  the  Optra  Omnia  (16761  of  Bap* 
tiata  Mantuan  ns.  According  to  this  narrative  th8  house  at  Nazareth 
in  which  Mary  had  been  born  and  brought  up,  had  received  the 
annunciation,  and  had  lived  during  the  chudhood  of  Jesus  and  after 
His  ascension,  was  converted  into  a church  by  the  apostles,  and 
worship  continued  to  be  held  in  it  until  the  fall  of  the  kingdom 
of  Jerusalem.  Threatened  with  destruction  by  the  Turks,  it  was 
carried  by  angels  through  the  air  and  deposited  (1291)  in  the  first 
instance  on  a hill  at  Tcmto  in  Dalmatia  (some  miles  inland  from 
Zcngg),  where  an  appearanoe  of  tbe  Virgin  and  numerous 
miraculous  cures  attested  its  weredness,  which  was  confirmed  by 
investigations  made  at  Nazareth  by  messengers  from  the  governor 
of  Dalmatia.  In  1294  the  angels  carried  it  across  the  Adriatic  to 
a wood  near  Rccanati ; from  this  wood  (laurctum),  or  from  the  name 
of  its  proprietrix  (Laurcta),  the  chapel  derived  the  name  which 
it  still  retains  (**  s&ccllum  gloriosa  Virginia  in  Laureto "). 
From  this  spot  it  was  afterwards  (1295)  removed  to  the  present 
hill,  one  other  slight  adjustment  being  required  to  fix  it  in  its 
actual  site.  Bolls  in  favour  of  the  shrine  at  Loreto  were  issued 
by  8ixtus  IV.  in  1491  and  by  Julius  II.  in  1507,  the  last 
alluding  to  the  translation  of  the  house  with  some  caution  ("ut  pie 
creditor  et  fama  eat”).  The  recognition  of  the  sanctuary  by 
subsequent  pontiffs  has  already  been  alluded  to.  In  the  end  of  tho 
17th  century  Innocent  XII.  appointed  a “ misaa  cum  officio  proprio” 
for  the  feast  of  the  Translation  of  the  Holy  House,  and  the  Festmn 
Translation!*  Almas  Dooms  Lauretaxue  B.  M.  V.  is  still  enjoined 
in  the  Spanish  Breviary  ass*'  duplex  majua  **  (December  30).  In 
the  sixth  lesson  it  is  stated  that  “ the  house  in  which  the  Virgin  was 
born,  having  been  consecrated  to  the  divine  mysteries,  was  by  the 
mioistry  of  angels  removed  from  the  power  of  the  infidels  first  to 
Dalmatia  and  afterwards  to  tho  Laurstan  field  during  the  pontificate 
of  Celestina  V.  That  it  is  the  identical  houso  in  which  the  Word 
was  made  flesh  and  dwelt  among  men  is  attested  by  papal  docu- 
ments, by  the  veneration  of  all  the  world,  by  continued  miracles, 
and  by  the  grace  of  heavenly  blessings.” 

LORIENT,  capital  of  an  arrondiBsement  in  the  depart- 
ment of  Morbihan,  and  of  one  of  tho  five  maritime 
prefectures  of  France,  a military  port  and  fortified  place, 
stands  on  the  right  bank  of  tbe  Scorff,  at  its  confluence  with 
the  Blavet,  in  47°  45'  N,  lat.  and  3®  31'  W.  long.,  on  the 
Railway  lino  from  Nantea  to  Brest,  at  a distance  of  1 1 7 
inilca  from  the  former  and  111  from  tho  latter.  The  town, 
which  is  modern  and  regularly  built,  contains  no  buildings 
of  special  architectural  or  antiquarian  interest ; it  derives 
all  its  importance  from  its  naval  establishments  lining  the 
right^bank  of  the  river,  which  include  sail-making  works, 
cooperages,  and  shops  for  all  kinds  of  ship  carpentry. 
Tho  rope- work  forms  a parallelogram  more  than  1000  feet 
in  length  by  100  broad.  The  foundries,  fitting  shops,  and 
smiths’  shops  are  on  an  equally  extensive  scale,  the  forges 
numbering  eighty-four.  Of  the  graving  docks  the  largest 
is  509  feet  in  length,  about  98  in  breadth,  and  more  than 
26  lest  4n  depth  below  low- water  mark.  The  Prde,  an 
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area  of  40  acres  reclaimed  from  the  sea,  contains  boatbuilcT- 
ing  yards,  steam  sawmills,  and  wood  stores;  a flooring 
bridge  900  feet  long  connects  it  with  the  shipbuilding 
establishments  of  Caudan,  which  occupy  the  peninsula 
formed  by  the  confluence  of  tho  Scorff  and  the  Blavet. 
Apart  from  iU  naval  constructions,  in  which  Lorient  holds 
the  first  rank  in  France,  it  has  an  important  place  in  the 
manufacture  of  marine  artillery.  Private  industry  is  also 
engaged  in  engine  making.  The  trade  in  fresh  fish  and 
sardines  within  the  arrondissement  reaches  an  annual  value 
of  35  millions  of  francs.  South  from  the  town,  also  on 
the  Scorff,  is  the  harbour,  which  comprises  a dry  dock  and 
a wet  dock,  measuring  about  1650  feet  by  200i  Tbe  road- 
stead, formed  by  the  estuary  of  the  Blavet,  is  accessible  to 
vessels  of  tho  largesj  size;  tho  entrance,  3 or  4 miles 
south  from  Lorient,  which  is  defended  by  numerous  forts, 
is  marked  on  tho  east  by  tho  peninsula  of  G&vre  (an 
artillery  practising  ground)  and  the  fortified  town  of  Port 
Louis ; on  the  west  are  the  fort  of  Loqueltas,  and,  higher 
up,  tbe  battery  of  Xernevel  In  the  middle  of  the 
channel  is  the  granite  rock  of  St  Michel,  occupied  by  a 
powder  magazine.  Opposite  it,  on  the  right  bank  of  tbe 
Blavet,  is  the  mouth  of  the  river  Ter,  with  fish  and  oyster 
breeding  establishments,  from  which  10  millions  of  oysters 
are  annually  obtained.  Above  Lorient  on  the  Scorff,  here 
spanned  by  a suspension  bridge,  is  Kerantrech,  a pretty 
village  surrounded  by  numerous  country  houses.  Tho 
population  of  Lorient  in  1876  was  35,165,  including 
6360  of  the  military  and  official  class. 

Lorient  has  taken  the  place  of  Port  Louis  aa  the  port  of  the 
Blavet.  The  latter  stands  on  the  site  of  an  ancient  hamlat  which 
was  fortified  during  the  wan  of  the  League  and  handed  over  by 
Mercccnr  to  the  Spaniards.  After  the  treaty  of  Vervins  it  was 
restored  to  France,  and  it  received  its  name  of  Port  Louis  under 
Richelieu.  Some  Breton  merchants  trading  with  the  Indies  had 
established  themselves  first  at  Port  Louis,  out  in  1628  they  built 
their  warehouses  on  the  other  bank.  The  Cooipagnie  dee  Indus, 
created  in  1664,  took  possession  of  these,  giving  them  the  name  of 
Lorient  In  1745  the  company,  then  at  tho  acme  of  its  prosperity, 
owned  thirty-five  ships  of  the  largest  class  and  many  others  of  con- 
siderable size.  The  failure  of  the  attempt  of  tho  English  under 
Lestock  against  Lorient  is  still  commemorated  by  the  inhabitants 
by  an  annual  procession  on  tho  first  Sunday  of  October.  The 
decadence  of  the  company  date*  from  1753,  In  1782  the  town  wu 
acquired  by  purchase  t>y  Louis  XVI. , on  the  bankruptcy  of  its  farmer 
owners,  the  Kohan-Guemtn6  family. 

LORRAINE  (Lotharinqia,  Lothadtoen)  la  geogra- 
phically the  extensiv©  Australian  portion  of  the  realm 
allotted  by  the  partition  treaty  of  Verdun  in  August  843 
to  the  emperor  Lothair  I.,  and  inherited  by  his  second 
eon,  King  Lothair  II.,  855-869,  from  whose  days  the 
name  Rtgnitm  Lothirii  first  arose.  This  border-land 
between  the  realms  of  tbe  Eastern  and  Western  Franks  in 
its  original  extent  took  in  most  of  the  Frisian  lowlands 
between  tbe  mouths  of  the  Rhine  and  the  Ems,  and  a strip 
of  the  right  shore  of  the  Rhine  to  within  a few  miles  #f 
Bonn.  In  the  neighbourhood  of  Bingen  it  receded  from 
the  left  shore  of  the  river  so  as  to  exclude  the  dioceses  of 
Worms  and  Spires,  but  to  admit  a certain  connexion  with 
Alsace.  Towards  the  west  it  included  nearly  tho  whole  ter- 
ritory which  is  watered  by  the  rivers  Moselle  and  Meuse, 

1 hnd  spread  over  the  dioceses  of  Cologne,  Treves,  Metz,  Tool, 
Verdun,  Lidge,  and  CambraL  Hence  this  artificial  realm 
embraced,  broadly  speaking,  almost  all  modern  Holland 
and  Belgium  (with  tho  exception  of  Flanders),  part  of  the 
Prussian  Rhine  provinces,  and  what  is  still  called  Lorraine, 
partly  French  and  partly  German,  divided,  however,  from 
Alsace  and  the  Palatinate  by  the  natural  frontier  line  of 
the  Vosges  and  the  Haardt  mountains.  Its  inhabitants 
were  soon  called  Hlotharii,  LoQuxrientt* , Lotharxngu  Lo- 
th&ringio,  as  the  designation  of  the  country,  hardly  appears 
before  the  middle  of  the  10th  century. 

XJp  to  this  time  Lorraine  had  belonged  alternately  to 
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Xbw  eastern  an**  the  western  kingdom  ever  since  Louis 
the  German  and  Charles  the  Bald  divided  the  realm  of 
Lothair  IL  more  cthnographically  by  the  treaty  of  Meenen, 
August  8,  870.  After  the  deposition  in  887  of  the  em- 
peror Charles  III.,  who  for  a short  time  appeared  at  the 
head  of  the  three  reunited  realms,  the  country  still 
remained  distinct,  though  the  invasions  of  the  Northmen 
and  feudal  disintegration  creeping  in  from  the  west  vied  to 
tear  it  to  pieces.  Yet  the  emperor  Arnnlf,  after  his  success 
against  the  Scandinavians,  restored  some  order,  and  made 
his  son  Zwentebulch  king  over  that  part  of  the  empire  in 
894.  But  he  never  overcamo  the  difficulties  inherent  in  a 
country  peopled  by  Franks,  Burgundians,  Almains,  Frisians, 
and  Scandinavians,  speaking  various  Romance  and  Teutonic 
dialects,  the  western  group  being  evidently  attracted  by 
the  growth  of  a French,  the  eastern  by  that  of  a German 
nationality.  King  Zwentebulch  quarrelled  with  certain 
powerful  lords,  offended  mortally  the  biahope,  especially 
that  of  Treves,  and  finally  lost  his  life  in  battle  on  the  13th 
August  900.  In  the  days  of  Louis  the  Child,  the  last  of 
the  eastern  Caroling*,  there  rose  to  ducal  dignity  Reginar 
Long-neck,  count  of  Haspengau,  Hennegau,  or  Hainault, 
who  owned  a number  of  fiefs  and  monasteries  in  the  diocese 
of  Li^ge.  He  found  it  profitable  to  adhere  to  Charles, 
king  of  the  Western  Franks,  especially  after  Louis's  death 
in  911.  His  son  Gisilbert  from  915  began  to  rule  the 
Lotharingians  likewise  in  opposition  to  Conrad  I.  and 
Henry  I.,  who  wore  the  successors  of  Louis  the  Child, 
with  the  exception,  however,  of  Alsace  and  the  Frisian 
districts,  which  now  separated,  definitively  to  remain  with 
the  German  kingdom.  By  the  treaty  of  Bonn  (921)  the 
Lotharingi&n  duchy  was  ceded  formally  to  France,  nntil 
Henry  L,  profiting  by  the  disunion  between  Charles  the 
Simple  and  his  rivals,  subdued  Gisilbert  and  his  dominion 
(925),  and  about  928  returned  it  to  him  with  tho  hand  of 
his  daughter  as  a member  of  the  German  kingdom,  though 
rather  more  independent  than  other  duchies.  Its  western 
frontier  now  appears  to  have  extended  up  to  the  Dutch 
Zealand*. 

Henry’s  son,  the  great  Otto  I.,  when  his  brother  rebelled 
in  conjunction  with  Eberhard  and  Gisilbert,  the  dukes  of 
Franconia  and  Lotharingia,  beat  and  annihilated  these  two 
vassals  (939),  and  secured  the  latter  country  by  a treaty 
with  the  French  king  Louis  IV.,  who  married  Glsflbert's 
widow,  entrusting  it  consecutively  to  his  brother  Henry, 
to  a Duke  Otto,  and  from  944  to  Conrad  the  Red,  his 
son-in-law.  Chiefly  with  the  help  of  the  Lotharingians  he 
invaded  Fiance  in  order  to  reinstate  Jhe  king,  who  had 
been  dethroned  by  his  proud  vassals.  'But  a few  years 
later,  when  Liudulf,  the  son  of  King  Otto  and  the  English 
Edith,  and  Duke  Conrad,  discontented  with  certain 
measures,  rose  against  their  father  and  lord,  the  ever- 
reatlees  spirit  of  the  Lotharingians  broke  ont  into  new 
eommotiona  The  stern  king,  however,  suppressed  them, 
removed  both  his  son  and  his  son-in-law  from  their  offices, 
and  appointed  his  youngest  brother,  the  learned  and 
statesmanlike  Brun,  archbishop  of  Cologne  and  chancellor  of 
the  realm,  to  be  also  duke  or,  as  he  is  called,  archduke  of 
Lotharingia.  Brun  snatched  what  was  still  left  of  demesne 
lands  and  some  wealthy  abbeys  like  St  Maximine  near 
Treves  from  the  rapacious  nobles,  who  had  entirely  converted 
the  offices  of  counts  and  other  functionaries  into  hereditary 
property.  He  presided  over  their  diets,  enforced  tho 
public  peace,  and  defended  with  their  assistance  the  frontier 
lands  of  Germany  against  the  pernicious  influence  of  the 
death  struggle  fought  between  the  last  Carolings  of  Laou 
and  the  dukes  of  Paris.  Quelling  the  insurrections  of  a 
younger  Reginar  in  the  lower  or  ripuarian  regions,  he 
admitted  a faithful  Count  Frederick,  who  possessed  much 
land  in  the  Ardennes,  at  Verdun,  and  at  Bar,  to  ducal 
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dignity.  Although  the  emperor,  after  Bran’s  early  death'. 
October  10,  965,  took  the  berderd&nd  into  his  own  hands, 
he  connived,  as  it  appears,  at  the  beginning  of  a final 
division  between  an  upper  and  a lower  duchy, — leaving  the 
first  to  Frederick  and  his  descendants,  while  the  other, 
administered  by  a Duke  Gottfrid,  was  again  disturbed  by 
a third  Reginar  and  his  brother  Lambert  of  Louvain. 
When  Otto  IL  actually  restored  their  fiefs  to  them  in  976, 
he  nevertheless  granted  the  lower  duchy  to  Charles,  a son 
of  the  Caroling  Louis  IV.,  and  his  own  aunt  Gerberga. 
Henceforth  there  are  two  duchies  of  Lorraine,  the  official 
name  applying  originally  onlv  to  the  first,  but  the  two 
dignitaries  being  distinguished  os  Dux  Mostllanorum  and 
Dux  Bipvariorum,  or  later  on  Dux  Afdensu  or  Barrmtu 
and DvxLomnieiuu , dt  Brahantia , Bxdlionu , or  de  Limburg. 
Both  territories  now  swarmed  with  ecclesiastical  and 
temporal  lords,  who  struggled  to  be  independent,  and, 
though  nominally  the  subjects  of  the  German  kings  and 
emperors,  frequently  held  fiefs  from  the  kings  and  the 
grand  seigneurs  of  France. 

Between  powerful  vassals  and  encroaching  neighbours  the 
imperial  delegate  in  the  lower  duchy  could  only  be  a still 
more  powerful  seigneur.  But  Duke  Charles  became  the 
captive  of  the  bishop  of  Loon,  and  died  in  994.  His  son, 
Duke  Otto,  dying  childless  (1004),  left  two  sistere  married 
to  the  counts  of  Louvain  and  Namur.  Between  1012  and 
1023  appears  Duke  Gottfrid  I,  son  of  a count  of  Verdun, 
and  supporter  of  the  emperor  Henry  IL,  who,  fighting  his 
way  against  the  counts  of  Louvain,  Namur,  Luxemburg, 
and  Holland,  is  succeeded  by  his  brother'Gozelo  L,  hitherto 
margrave  of  Antwerp,  who  since  1033,  with  the  emperor's 
permission,  ruled  also  Upper  Lorraine,  and  defended  the 
frontier  bravely  againstfthe  incursions  of  Count  Odo  of  Blois, 
the  adversary  of  Conrad  IL  At  his  death  (1046)  the  upper 
duchy  wsnt  to  his  second  son  Gottfrid,  while  tho  eldest, 
Gozelo  IL,  succeeded  in  the  lower,  until  he  died  childless 
(1046).  But  Gottfrid  II.  (the  Bearded),  an  energetic  but 
untrustworthy  vassal,  rebelled  twice  in  alliance  with 
King  Henry  I.  of  France  and  Count  Baldwin  V.  of  Flanders 
against  the  emperor  Henry  V.,  who  opposed  a union  of 
the  duebiee  in  such  hands.  Lower  Lorraine  therefore  was 
given  (1046)  to  Count  Frederick  of  Luxemburg,  after  whosa 
death  (1065)  it  was  nevertheless  held  by  Gottfrid,  who  in 
the  mean  time,  being  banished  the  country,  had  married 
Beatrice,  tho  widow  of  Boniface  of  Tuscany,  and  acted  a 
prominent  part  in  the  affairs  of  Italy.  As  duke  of  Spoleto 
aud  champion  of  the  Holy  See  he  rose  to  great  importance 
during  tho  turbulont  minority  of  Henry  IV.  When  he 
died  December  21,  1069,  his  son  Gottfrid  III.,  the  Hunch- 
backed, succeeded  in  the  lower  duchy,  who  for  a short  time 
was  the  husband  to  Matilda  of  Canossa,  the  daughter  of 
Boniface  and  Beatrice.  Soon,  however,  he  turned  hie 
back  on  Italy  and  the  pope,  joined  Henry  IV.,  fought  with 
the  Saxon  rebels  and  Robert  of  Flanders,  and  in  the  end 
was  miserably  murdered  by  an  emissary  of  the  count  of 
Holland,  February  26,  1076.  Conrad,  the  emperor’s  young 
sou,  now  held  the  duchy  nominally  till  it  was  granted  1088 
to  Gottfrid  IV.,  count  of  Bouillon,  and  sem  of  Ida,  a sister 
of  Gottfrid  UL,  and  Count  Eustace  of  Boulogne,  the  hero 
of  the  first  crusade,  who  died  king  of  Jerusalem  in  1100.’ 
After  him  Henry,  count  of  Limburg,  obtained  the  country; 
but,  adhering  to  the  old  emperor  in  his  last  struggles,  he  was 
removed  by  the  son  in  May  1 1 00  to  make  room  for  Gottfrid 
V.,  the  great-grandson  to  Lambert’ I.,  count  of  Lorraine,  a 
descendant  of  the  first  ducal  house,  which  had  been  expelled 
by  Otto  the  Great.  Nevertheless  he  joined  his  predecessor 
in  rebellion  against  the  emperor  (1114),  but  returned  to  hie 
side  in  the  war  about  the  see  of  Lidge.  Later  on  he 
opposed  King  Lothair  III.,  who  in  turn  supported  Walram, 
sou  of  Henry  of  Limburg,  but  died  in  peace  with  Conrad 
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ttLi'Jaaafcry  15,  1139.  His  son  Oottfrid  VI  was  the 
last  jink*  of  Lower  Lorraine,  and  second  duke  of  Brabant 
Henceforth  the  duchy  split  definitely  into  that  of  Limburg, 
the  inheritance  of  the  counts  of  Verdun,  and  that  of 
Louvain  or  Brabant,  the  dominion  of  the  ancient  line  of 
the  counts  of  Haspcngau.  Various  fragment®  remained  in 
tho  hands  of  the  counts  of  Luxemburg,  Namur,  Flanders, 
Holland,  Juliers,  Ac. 

Upper  Lorraine,  a hilly  table-land,  is  bordered  on  the 
east  by  the  ridge  of  the  Vosges,  on  the  north  by  the 
Ardennes,  and  on  the  south  by  the  table-land  of  Langres. 
Towards  the  west  the  ©pen  country  stretches  on  into 
Champagne.  The  Meuse  and  the  Moeelle,  the  latter  with 
its  tributaries  Meurthe  and  Saar,  run  through  it  from 
S.E.  to  N.W.  in  a direction  parallel  to  tho  ridge  of  the 
Argonnea.  In  this  country  Duke  Frederick  was  succeeded 
by  hie  son  and  grandson  till  1033.  Afterwards  Gozelo  I. 
and  Gottfrid  the  Bearded,  Count  Albert  of  Alsace  and  his 
brother  or  nephew  Gerard,  held  the  duchy  successively 
under  very  inaocure  circumstances.  The  ducal  territories 
were  even  then  on  all  sides  surrounded  and  broken  in  upon, 
not  only  by  those  of  the  three  bishops,  but  also  by  the 
powerful  counts  of  Bor.  Moreover,  when  in  1070  a new 
dynasty  wob  established  in  Theodoric,  son  of  Count  Gerard 
of  Alsace,  his  brother  Gerard  of  Vaudemont  became  the 
founder  of  a separate  line.  The  former  political  and  feudal 
ties  still  connected  the  dnchy  with  the  empire.  The  bishops 
were  the  suffragans  of  tho  archbishop  of  Troves,  who  rose 
to  be  one  of  the  prince-electors.  The  dukes,  however,  de- 
scending from  Theodoric  in  the  male  line,  though  much 
weakened  by  the  incessant  dilapidation  of  their  property, 
for  two  centuries  adhered  generally  to  the  emperor.  Duke 
Simon  L was  atep-brother  of  the  emperor  Lothair  ITL;  his 
son  Matthew  L intermarried  with  the  Hohenstaufen  family. 
His  son  and  grandsons  appear  traditionally  on  the  side  of 
Henry  VL,  Philip,  Frederick  IL,  and  but  rarely  prefer  the 
Wei  fish  opponent  Later  on  Theobald  IL  and  Frederick  IV. 
supported  Albert  and  Frederick  of  Austria  against  Louis  the 
Bavarian.  Yet  during  the  same  age  French  feudalism  and 
chivalry,  French  custom  and  language,  advanced  steadily  to 
the  disadvantage  of  German  policy  and  German  idioms 
amongst  knights  and  citixens.  King  Philip  Augustus 
already  promoted  Frencnmen  ’ to  the  sees  of  Oambrai, 
Verdun,  and  TouL  Though  remaining  a fief  of  the  empire, 
the  duchy  of  Lorraine  itself,  a loose  accumulation  of 
centrifugal  elements,  was  irresistibly  attracted  by  its 
western  neighbour,  although  the  progress  of  French 
monarchy  for  a time  was  violently  checked  by  the  English 
invasion.  Duke  Rudolf,  a great  grandson  of  Rudolf  of 
Hapsburg,  died  at  Cr6cy  among  the  French  chivalry,  like 
his  brother-in-law  the  count  of  Bar.  To  bis  son  John,  who 
was  poisoned  at  Paris  (1391),  Charles,  called  the  Bold, 
succeeded,  while  his  ^brother  Frederick,  who  was  slain  at 
Aginoourt,  had  annexed  the  county  of  Vaudemont  by  right 
of  his  wife.  Charles,  who  died  in  1)31  without  male 
issue,  had  bestowed  his  daughter  Isabella  in  marriage  on 
Rend,  count  of  Anjou,  and  titular  king  of  Naples,  Sicily, 
and  Jerusalem,  and  also  a French  vassal  for  fragments  of 
the  duchy  of  Bar,  and  the  fiefs  of  Pont  h Mousson  and 
Guise.  Howovcr,  when  he  obtained  by  right  of  his  wife 
the  duchy  of  Lorraine,  ho  was  defeated  by  Anthony,  the 
son  of  Frederick  of  Vaudemont.  But  by  his  daughter 
Kolanthe  marrying  Frederick  II.,  Count  Anthony's  son  and 
heir,  the  duchies  of  Lorraine  and  Bar  were  in  the  end 
united  by  Ren6  rL  with  the  connty  of  Vaudemont  and  its 
dependencies  Aumale,  Mayenne,  and  Etboeuf/  In  the  mean- 
time all  these  prospects  were  nearly  annihilated  by  the 
conquests  of  Charles  of  Burgundy,  who  evident  ly  had  chosen 
Lorraine  to  bo  tho  keystone  of  a vast  realm  stretching  from 
the  North  bon  to  the  Mediterranean.  This  new  border 


empire,  separating  Germany  from  France,  fell  almost  in- 
stantly to  pieces,  however,  when  the  bold  Burgundian  lost 
his  conquests  and  his  life  in  the  battle  of  Nancy,  January  4, 
1477.  After  this  the  daehy  tottered  on,  merging  ever  more 
into  the  stream  of  French  history,  though  its  bishops  were 
princes  of  the  empire  and  resided  in  imperial  cities.  At 
the  death  of  Rend  II  (1508),  his  eldest  son  Anthony,  who 
had  been  educated  in  the  court  of  France,  inherited 
Lorraine  with  its  dependencies.  The  second,  Claude,  was 
first  duke  of  Guise,  and  the  third,  John,  alternately  or 
conjointly  with  his  nephew  Nicolaus,  bishop  of  Metx,  Toni, 
and  Verdun,  better  known  as  the  cardinal  of  Lorraine. 
Still  the  old  connexion  reappeared  occasionally  during  the 
French  wars  of  the  emperor  Charles  V.  In  1525  the 
country  was  invaded  by  German  insurgents,  and  Lutheran- 
ism began  to  spread  in  the  towns.  When  Maurice,  elector 
of  Saxony,  and  the  German  princes  rose  against  the 
emperor  (1552),  they  sold  the  three  bishoprics  and  the 
cities  of  Toni,  Metx,  and  Verdun,  as  well  as  Cambrai,  to 
King  Henry  IL,  and  hailed  him  as  imperial  vicar  and 
vindtx  libertatis  Germanise,  In  vain  did  Charles  V.  lay 
siege  to  Metx  for  nearly  three  months ; the  town,  already 
entirely  French,  was  successfully  defended  by  the  duke  df 
Guise.  German  heresy  also  loet  its  hold  in  these  territories 
owing  to  the  Catholic  influence  of  the  house  of  Guieet 
which  ruled  the  court  of  France  during  an  eventful  period. 
Charles  IL,  the  grandson  of  Duke  Anthony,  who  as  a 
descendant  of  Charles  the  Caroling  even  ventured  to  claim 
the  French  crown  against  the  house  of  Bourbon,  had  by 
his  wife,  a daughter  of  King  Henry  II.,  two  sons.  But 
Henry,  the  eldest,  brotherimlaw  to  Henry  of  Navarre, 
leaving  no  sons,  tho  duchy  at  his  death,  July  31,  1624, 
reverted  to  his  brother  Francis,  who,  on  November  26, 
1625,  resigned  it  in  favour  of  his  son  Charles  III,  tire 
husband  of  Duke  Henry's  eldest  daughter.  8iding  against 
Richelieu  with  the  house  of  Austria  and  Duke  Gaston  of 
Orleans,  Charles,  after  being  driven  out  by  the  French  and 
the  Swedes,  resigned  the  dnchy,  January  19,  1634 ; and 
like  the  three  bishoprics  it  was  actually  allotted  to  France 
by  the  peace  of  Westphalia.  The  duke,  however,  after 
fighting  with  the  Fronde,  and  with  Cond4  and  Spain  against 
Turenne  and  Maxarin,  and  quarrel  ling  in  turn  with  Spain,  was 
nevertheless  reinstated  by  the  treaty  of  the  Pyrenees  (1659) 
under  bard  eonditionx  He  had  to  cede  the  duchy  of  Bar,  to 
raxo  the  fortifications  of  Nancy,  and  to  yield  the  French  free 
passage  to  the  bishoprics  and  Alsace.  But,  restless  aa  over, 
after  trying  to  be  raised  among  the  princes  of  the  blood 
royal  in  return  for  a promise  to  cede  the  duchy,  he  broke 
again  with  Louis  XIV.,  and  was  expelled  once  more  together 
with  his  nephew  and  heir  Charles  IV.  Leopold.  Both 
fought  in  the  Dntch  war  on  the  Gorman  side  in  the  vain 
hope  of  reconquering  their  country.  When  Charles  IV. 
after  his  uncle's  death  refused  to  yield  the  towns  of  Longwy 
and  Nancy  according  to  the  peace  of  Niraeguen,  Louis 
XIV.  retained  the  dnchy,  while  its  proprietor  acted  os 
governor  of  Tyrol,  and  fought  tho  Turks  for  the  emperor 
Leopold  L,  whose  sister  he  had  married.  Ia  the  next 
French  war  ho  commanded  The  imperial  troops.  Hence 
his  son  Leopold  Joseph,  at  the  cost  of  Saarlouis,  regained 
the  duchy  once  more  by  the  treaty  of  Ryswick  (1697).  This 
prince  carefully  held  the  balance  between  the  contending 
parties,  when  Europe  struggled  for  and  against  the  Bourbon 
succession  in  Spain,  so  that  his  court  became  a sanctuary 
for  pretenders  and  persecuted  partisans.  His  second  son 
Francis  Stephen,  by  a daughter  of  Duke  Philip  of  Orleans, 
and  his  neir  since  1729,  surrendered  the  duchy  ultimately, 
owing  to  the  defeat  of  Austria  in  the  war  for  the  Polish 
crown  (1735).  This  bring  lost  by  Stanislaus  Lesxczynski, 
the  father-in-law  of  Louis  XV.,  the  usufruct  of  Lorraine 
and  a comfortable  residence  at  Nancy  were  granted  to  the 
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Polish  prince  till  hi*  death  (1766).  A nd  now  for  more  than 
& century  all  Lorraine  and  Alsace  up  to  the  Rhine  were 
French.  Meanwhile  Francis  Stephen,  Bines  1736  the 
husband  of  Archduchess  Maria  Theresa,  had  obtained  in 
compensation  the  grand-duchy  of  Tuscany,  where  the  last 
of  the  Medici  died  in  1737.  He  became  his  wife's  coregent 
in  the  Austrian  provinces  (1740),  and  was  elected  king  of 
the  Romans  and  crowned  emperor  1745,  the  ancestor  of 
the  present  ruler*  of  Austria.  When  in  the  recent  Franco- 
German  war  both  Strasburg  and  Metz  were  taken  by  the 
German  troops  after  a gallant  defence,  the  French  had  to 
submit  in  the  peace  of  Frankfort,  May  10,  1871,  to  the 
political  and  strategical  decisions  of  the  conquerors.  Old 
German  territory,  all  Alsace,  and  a portion  of  Lorraine, 
the  upper  valley  of  the  Saar,  the  strong  fortresses  of 
Diedonhofen  (Thionville)  and  Metz  on  the  Moselle,  with 
the  sorrounding  districts,  viz.,  the  greater  part  of  the 
Moselle  and  the  Mourthe  departments,  where  here  and  there 
German  is  still  the  language  of  the  inhabitants,  were  the 
spoils  of  victory.  They  are  now  united  and  administered 
in  all  civil  and  military  matters  as  an  imperial  province  of 
the  new  German  empire. 

S«w  Calinet,  Hidoire  EceUsiastique  d civile  de  la  Lorre. inf, 
Z to  Is.  ; Masco  v,  DissertaRs  de  nexu  Lotharing  rtgni  rum 
imperii)  Romano  Germanieo  ; U sinner,  "Das  deutache  Staatsgebiet 
bis  gegen  Ends  dcs  cilften  Jabrhunderta,”  Hid.  ZeUschrUl, 
xxvii.  874;  Waite,  Deutsche  V erf  asm  ngtgcrchichlt,  vols.  v.-vfi.; 
Gieeebrecht,  GeschirhU  der  Deutsche*  Kaiscruit,  to  la.  i.-v.  ; Henri 
Martin,  Histoirc  <U  France,  17  vole.;  Ranke,  Deutsche  GeschicJUe 
im  ZcUalter  der  Reformation,  6 Tola;  Ranke,  IVa nsOsische 
GsschichU,  4 vols. ; A Schmidt,  Elsass  und  Lothrinaen,  Eachweis 
vis  dim  Province*  dan  dcvtschsn  Jtcichs  rerlorcn  gingen, 
1859.  (R.  P.) 

LORY,  a word  of  Malayan  origin  signifying  Parrot,1  in 
general  use  with  but  slight  variation  of  form  in  many 
European  languages,  i*  the  name  of  certain  bird*  of  the 
order  Psittaci,  mostly  from  the  Moluccas  and  New  Guinea, 
which  are  remarkable  for  their  bright  scarlet  or  crimson 
colouring,  though  also,  and  perhaps  subsequently,  applied 
to  some  other*  in  which  the  plumage  is  chiefly  green.  TTie 
“ Lories  " have  been  referred  to  a considerable  number  of 
genera,  of  which  Edectus,  Lorius  (the  DomictUa  of  some 
author*),  Eos , and  Chalcopsittacus  may  be  here  particularized, 
while  under  the  equally  vague  name  of  * Lorikeets  * may 
be  comprehended  the*  genera  Charmosyna,  Lori  cuius,  and 
CoriphilwL  By  most  Bystematiats  some  of  these  forms 
have  been  placed  far  apart,  even  in  different  families  of 
Psittaci,  but  Garrod  has  shown  (Proa.  Zool.  Society,  1874, 
pp.  686-598,  and  1876,  p.  692)  the  many  common 
characters  they  possess,  which  thus  goes  some  way  to  justify 
the  relationship  implied  by  their  popular  designation.  The 
latest  and  perhaps  the  most  complete  account  of  these  birds 
is  to  be  found  in  the  first  part  of  Count  T.  Salvadori’s 


* The  anonymous  author  of  a Vocabulary  of  the  English  and  Malay 

Languages,  published  at  Batavia  in  1879,  in  which  the  words  are 
■rofeeaedly  spelt  according  to  their  pronunciation,  give*  it  “ looree." 
Buffon  ( Hist . Fat  Oieeaux,  vL  p.  125)  states  that  it  comes  from  the 
bird's  cry,  which  ia  likely  enough  in  the  case  of  captive  examples 
taught  to  otter  • sound  resembling  that  of  the  name  by  which  they 
an*  -ommouly  called.  NienbofT  (Voyages  par  mer  et  par  tern  A 
dife+nls  Una  des  Indes,  Amsterdam,  1682-92)  teems  to  have  first 
mad*  the  word  "Lory"  known  (tf  Ray,  Synope.  Avium,  p.  151). 
Crawford  (Diet,  Engl,  and  F.<  j Languages,  p.  127)  spells  it 
" nori  **  or  “ nuri  ” ; and  La  tl  jret  of  these  forms  it  is  need,  says 
Dr  Pinach  (Die  Papageim,  1L  p.  732),  by  Pigafetta.  Aldrovaadiu 
(Omithologia,  lib.  xL  cap.  1)  noticed  a Parrot  called  in  Java  " nor,” 
and  Gloria*  ( Exotica,  p.  364)  baa  the  same  word.  This  will  account 
for  the  name  “ norm or  " noira  ’’  applied  by  the  Portuguese,  accord- 
ing to  Buffos  (ut  supra,  pp.  125-127);  but  the  modern  Portuguese 
seem  to  call  a Parrot  generally  "Loaro,"  and  in  the  same  langurs 
that  word  ia  used  as  an  adjectire,  signifying  bright  in  eolour.  Tike 
French  write  the  word  " Loury  " (cf.  Littru,  sub  toes).  The  Lory  of 
colonists  in  Sooth  Africa  is  a Tocracoo  (q.  r. ) ; and  King  Lory  is  a 
Basse  applied  by  dealer*  is  birds  to  the  Australian  Parrots  of  the 
genus  Jprvsmidms. 
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Omitologia  ddla  Papuasia  e ddle  Molueche,  published  at 
Turin  in  1880,  though  he  does  not  entirely  accept  Garrod’* 
arrangement.  Of  the  genus  Edectus  the  Italian  naturalist 
admits  five  specie*,  namely,  E.  pcctoralis  and  E.  roratus, 
(which  are  respectively  the  polychlorvs  and  grandis  of  moat 
authors),  E.  cardinal \e  (otherwise  intermedins),  E.  wester- 
maui,  and  E.  comdia — the  last  two  from  an  unknown 
habitat,  though  doubtless  within  the  limits  of  bis  labour, 
while  the  first  seems  to  range  from  Waigiou  and  Mysol 
through  New  Guinea,  including  the  Kei  and  Arn  groups, 
to  the  Solomon  Islands,  and  the  second  is  peculiar  to  the 
Moluccas  and  the  third  to  Bouru,  Amboyna,  and  Ceram. 
Still  more  recently  Dr  A.  B.  Meyer  has  described  (Proc. 
Zool.  Society,  1881,  p.  917)  what  ho  considers  to  be 
another  species,  E.  riedeli,  from  Cera  or  Seirah,  one  of  the 
Tenimber  group,  of  which  Timor  Laut  is  the  chief,  to  the 
south-west  of  New  Guinea.1  Much  interest  has  been 
excited  of  late  by  the  discovery  in  1873,  by  the  traveller 
•nd  naturalist  last  named,  that  the  birds  of  this  genus 
possessing  a red  plumage  were  the  females  of  thoee  wearing 
green  feathers.  So  unexpected  a discovery,  which  was 
announced  by  Dr  Meyer  on  the  4th  of  March  1874,  to 
the  Zoological  and  Botanical  Society  of  Vienna,*  naturally 
provoked  not  a little  controversy,  for  the  difference  of 
coloration  is  so  marked  that  it  had  even  been  proposed  to 
separate*  the  Green  from  the  Red  Lories  genetically4;  but 
now  the  troth  of  his  assertion  is  generally  admitted,  and 
the  story  is  very  fully  told  by  him  in  a note  contributed 
to  Gould’s  Birds  of  New  Guinea  (part  viii.,  1st  October 
1878),  though  several  interesting  mattere  therewith  con- 
nected are  still  undetermined.  Among  these  is  the  question 
of  the  colour  of  the  first  plumage  of  the  young,  a point  not 
without  important  signification  to  the  student  of  phyto- 
geny.* 

Though  the  name  Lory  has  long  been  used  for  the  species 
of  Edectus,  and  some  other  genera  related  thereto,  some 
writers  would  restrict  its  application  to  the  birds  of  the 
genera  Lorius , Eos,  Chalcopsittacvs,  and  their  near  allies, 
which  are  often  placed  in  a subfamily,  Loriinet,  belonging 
to  the  so  called  Family  of  T richogiomdse,  or  “Broah- 
tongued  ” Parrot*.  Garrod  in  the  course  of  his  investiga- 
tions on  the  anatomy  of  Psittaci  was  led  not  to  attach 
much  importance  to  the  structure  indicated  by  the  epithet 
“ brush-tongued,"  stating  (Proc.  Zool  Society,  1874, 
jx  597)  that  it  u is  only  an  excessive  development  of  the 
papilla  which  are  always  found  on  the  lingual  surface." 
The  birds  of  this  group  are  very  characteristic  of  the  New- 
Guinca  Subregion,*  in  which  occur,  according  to  Count 
Salvadori,  ten  species  of  Lorius,  eight  of  Eos,  and  four  of 
Chalcopsittacus ; but  none  seem  here  to  require  any  further 
notice,7  though  among  them,  and  particularly  in  the  genus 
Eos,  arc  included  some  of  the  most  richly-coloured  birds 
to  be  found  in  the  whole  world  ; nor  does  it  appear  that 
more  need  be  said  of  the  so-called  Lorikeets.  (a.  if.) 

LOS  ANGELES,  a city  of  the  United  States,  the  capital 
of  Los  Angeles  county,  California,  is  situated  in  the  low- 
land between  the  Sierra  Madre  and  the  Pacific,  about  17 
miles  from  the  coast,  on  the  west  back  of  a stream  of  its 

* Them  eeeme  juat  a possibility  of  this,  however,  proving  identical 
with  either  B.  tvestermani  or  E.  Cornelia — both  of  which  are  very  rare 
in  col lrc tier*. 

* Verhandl  GestUtch.  trim,  1874,  p.  179  ; and  Zool.  Garten, 
1874,  p.  161. 

* Proc.  ZooL  Society,  1857,  p.  226. 

* The  chemical  constitution  of  the  colouring  matter  of  the  feather* 
in  Kclectus  has  been  treated  by  Dr  Krukenberv;  of  Heidelberg  { Vergl. 
physiol.  Siudien,  Reihe  ii.  Abth.  i.  p.  161,  reprinted  in  MutketL 
Or a,  Vereine*  in  lFio*,  1881,  p.  83). 

* They  extend,  however,  to  Fiji,  T*hUi,  and  Fanning  Liard. 

1 Unleu  it  be  Oreopsittacus  arfaJd,  of  New  Guinea,  remarkable  aa 
the  only  Parrot  known  u yet  to  have  fourteen  instead  of  twelve 
nctrion 
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own  name.  It  lie*  483  mile*  bj  rail  Bouth-3outh-east  of 
San  Francisco  on  tbe  Southern  Pacific  Railroad,  and  is 
connected  by  branch  lines  with  Wilmington,  Santa  Monica 
(both  on  the  coast),  and  Santa  Ana.  As  the  contra  of  a 
fine  orange  and  grape  growing  country,  and  a resort  for 
invalids,  Los  Angeles  is  a place  of  some  importance;  and 
Bince  the  opening  of  the  railways  it  has  been  in  full 
prosperity,  the  old  adobe  buildings  rapidly  giving  place  to 
more  substantial  structures.  Founded  in  1781  by  the 
Spaniards,  it  received  the  name  “ Town  of  the  Queen  of 
the  Angela”  (Pueblo  de  la  Jleina  de  los  Angeles)  as  a 
tribute  to  tbe  beauty  and  pleasantness  of  tbe  spot.  It 
was  the  capital  of  the  Mexican  state  of  California  from 
1836  to  1846,  in  which  latter  yuar  it  was  captured  by 
United  States  forces.  The  population  has  increased  from 
5728  in  1870  to  11,311  in  1880. 

LOT,  the  ancestor  of  Moab  and  Ammon,  was  the  son  of 
Har&n  and  grandson  of  Torah,  and  accompanied  his  uncle 
Abraham  in  his  migration  from  Haran  to  Canaan.  At 
Bethel 1 Lot  separated  from  Abraham,  and,  while  tho  uncle 
went  on  to  Hebron,  the  nephew  settled  in  the  district  of 
Sodom.  When  Jehovah  was  about  to  destroy  Sodom  and 
the  other  cities  of  the  plain  two  divine  messengers  appeared, 
spent  the  night  in  Lot’s  house,  and  next  morning  led  Lot, 
his  wife,  and  his  two  unmarried  daughters  out  of  the  city. 
His  wife  looked  back  and  was  changed  to  a pillar  of  salt,2 
but  Lot  with  his  two  daughters  escaped  first  to  Zoar  and 
then  to  the  mountains  east  of  the  Dead  Sea,  where  the 
daughters,  supposing  themselves  the  only  survivors  of  the 
catastrophe  that  had  destroyed  their  home,  planned  and 
executed  an  incest  by  which  they  became  mothers.  The 
sons  wore.  the  ancestors  of  Ammon  and  Moab.  Such  is 
the  outline  of  the  Jahvistic  history  of  Lot,  which  the 
p':estly  narrator  epitomizes  in  a few  words,  the  only 
element  peculiar  to  his  narrative  being  that  m Gen.  xL 
27-32.  ' The  account  of  Chedorlaomer’s  invasion  and  of 
Lot’s  rescue  by  Abraham  belongs  to  an  independent  source, 
the  ago*  and  historical  value  of  which  has  been  much 
disputed.  See  on  the  one  hand  Ewald,  Geschichte,  voL  i,  and 
Tuch  in  his  Genesis,  and  in  an  essay  originally  published 
in  Z.D.M.G.,  voL  L,  and  reprinted  in  the  second  edition  of 
his  Genesis,  and  on  the  other  hand  the  essay  in  Ndldeke, 
Untcrsuchunge.n,  and  Wellhausen,  vt  supra,  p.  414. 

The  name  Lot  (O^/  signifies  " a veil,"  which  has  led  Goldzieher, 
Mythdog  it,  p.  216  #j.,  to  the  arbitrary  hypothesis  that  the  story  of 
Lot  and  his  daughters  is  a myth  about  the  night.  Lot  and  his 
daughters  passed  into  Arabic  tradition  -from  the  Jews.  The 
daughters  are  named  Zahy  and  Ra*wa  by  Mas'&dy,  ii.  139 ; but 
other  Arabian  writers  give  other  forms. 

LOT,  a south-westerly  department  of  central  France, 
corresponding  to  what  was  formerly  known  as  Quercy 
(the  country  of  tho  Cadurci),  a district  of  the  old 
province  of  Guyenne,  is  situated  between  44s  12'  and  45*  5' 
N.  lat,  and  between  1*  and  2*  12'  R long.,  and  is 
bounded  on  the  N.  by  Corrtae,  on  the  W.  by  Dordogne 
and  Lot-ot-Garonne,  on  the  S.  by  Tarn  et-Garonne,  and  on 
the  R by  Aveyron  and  CantaL  Its  extreme  length,  from 
north-east  to  south-west,  is  about  52  miles,  and  its  breadth 
(rom  north-west  to  south-east  31  miles,  with  an  area  of 
2013  square  miles.  It  slopes  towards  the  south-west,  from 
a maximum  altitude  of  2560  feet  on  the  borders  of  Cental 
to  a minimum  of  213  feet  at  the  point  where  the  river  Lot 
quits  the  department,  through  a wide  geological  range 
beginning  with  primary  rocks  (granite,  gneiss,  mica-schists), 

1 In  (ten.  xll.  10  *y.,  where  Abraham's  Tixlt  to  Egypt  U recorded, 
there  is  no  mention  of  Lot,  and  Well  hausen  (JaArb.  /.  D.  Tfuol., 
1876,  p.  413)  has  made  U probable  that  this  episode  is  no  part  of  the 
Jahvistic  narrative,  to  which  tbe  history  of  Lot  mainly  belongs. 

* Such  a pillar  in  the  neighbourhood  of  Usdum  is  described  by 
Lynch,  Narrative,  p.  307.  Soe  also  Bobifiaoa,  Bib.  JUs.,  2d  ed., 
ii.  103. 
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which  are  succeeded  by  lias,  oolitic  limestone  (occupying 
th*  greater  portion  of  the  area),  chalks,  and  finally  by 
Tertiary  formations.  The  Let,  which  traverses  it  from  east 
to  west,  is  navigable  for  the  whole  distance  (78  miles)  with 
the  help  of  locks;  its  principal  tributary  within  the 
department  is  the  Cdld  (on  the  right).  In  the  north  of  the 
department  the  Dordogne  has  a course  of  37  miles ; among 
its  tributaries  are  the  C£re,  which  has  its  rise  in  Cantal, 
and  the  Ouysse,  a river  of  no  great  length,  but  remarkable 
for  the  abundance  of  its  waters.  The  streams  in  the  south 
of  Lot  all  flow  into  the  Tarn.  By  the  Dordogne  and  Lot 
the  surfaoe  is  divided  into  a number  of  limestone  plateaus 
known  by  the  name  of  11  causaes  ” ; that  to  the  north  of 
the  Dordogne  is  called  tho  Causae  de  Martel ; between  the 
Dordogne  aud  the  Low  is  the  Causse  de  Gramat  or  de 
Rocaraadour : south  of  tho  Lot  is  the  Causse  de  Cahors. 
These  “causaes,"  owing  to  the  rapid  disappearance  of  the 
rain  through  the  faults  in  the  limestone,  have  for  the  moet 
part  an  arid  appearance,  and  their  rivulets  are  generally 
mere  dry  beds ; but  their  altitude  (from  700  to  1300  feet, 
much  lower  therefore  than  that  of  the  similar  plateaus  in 
Loz&re,  Hdrault,  and  Aveyron)  admits  of  the  cultivation  of 
the  vine;  they  also  yield  a small  quantity  of  maize,  wheat, 
oats,  rye,  and  potatoes,  and  some  wood.  .The  deep  interven- 
ing valleys  are  full  of  verdure,  being  well  watered  by  abund- 
ant springs  supplied  by  drainage  from  the  plateaux  above. 
The  climate  is  on  the  whole  that  of  the  Girondine  region  ; 
the  valleys  are  warm,  and  the  rainfall  is  somewhat  abovo  the 
average  for  France.  The  difference  of  temperature  between 
the  higher  parts  of  the  department  belonging  to  the  central 
plateau  aud  the  sheltered  valleys  of  the  south-west  is  con* 
siderable.  Of  the  entire  area  of  the  department  691,920 
acres  are  arable,  222,402  are  forestland,  168,038  are 
occupied  by  vineyards,  64,250  are  heath,  and  61,778  are 
meadow.  Sheep  are  the  most  abundant  kind  of  live  stock ; 
but  pigs,  horned  cattle,  horses,  asses,  and  mules,  and  goats 
arc  also  reared,  as  well  as  poultry  in  large  quantities,  and 
bees.  Wine  is  the  principal  product  of  the  department, 
the  moet  valued  being  that  of  Cahors  or  C6te  du  Lot  It 
is  used  partly  for  blending  with  other  wines  and  partly  for 
local  consumption.  The  north-east  cantons  supply  largl 
quantities  of  chestnuts ; apples,  cherries,  end  peaches  are 
common,  and  the  department  also  grows  tobacco  and 
supplies  truffles.  The  iron,  lead,  and  zinc  deposits  are 
unimportant  Marble,  millstones,  limestone,  and  clay  are 
obtained  to  some  extent,  but  phosphate  of  lime  is  the  most 
valuablo  mineral  product  of  Lot  The  manufactures  ore 
inconsiderable;  but  there  are  numerous  mills,  and  wool 
spinning  and  carding  as  well  as  cloth  making,  tanning, 
currying,  brewing,  and  agricultural  implement  making  are 
carried  on  to  some  extent  The  exports  consist  of  grain, 
flour,  wine,  brandy,  live  Btock,  nuts,  truffles,  prunes,  tobaccd, 
wood,  phosphate  of  lime,  leather,  and  wool.  The  popu 
lation  in  1876  was  276,512.  The  three  arrondissementa 
are  Cahors,  Figeac,  and  Gourdon ; there  are  twenty-nine 
cantons  and  three  hundred  and  twenty-three  communes. 

LOT-ET-GARONNEj  a department  of  south-western 
France,  made  up  of  Agenaia  and  Bazadais,  two  districts  ot 
the  former  province  of  Guyenn^,  and  Condomoia  and 
Lomagne,  formerly  portions  of 1 Gascony,  lies  between 
43*  5V  and  44*  45'  N.  lat,  and  T 7'  R and  8'  W.  long.,  and 
is  bounded  on  the  W.  by  Gironde,  on  the  N.  by  Dordogne, 
on  the  R by  Lot  aud  Tarn-et-Garonne,  on  the  S.  by  Gers, 
and  on  tho  S.W.  by  Landes;  its  extreme  length  from 
south-west  to  north-east  is  62  miles,  and  it  has  an  area  of 
2067  square  miles.  The  Garonne,  which  traverses  thi 
department  from  south-east  to  north-west,  divides  it  inte 
two  unequal  parts ; in  that  to  the  north  tbe  slope  is  from 
east  to  west,  while  in  that  to  the  south  it  is  directly  from 
south  to  north.  A small  portion  in  the  south-west  belongs 
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to  the  eterile  region  of  the  Landes;  the  valleys  of  the 
Garonne  and  of  the  Lot  (its  greatest  affluent  here)  on  the 
other  hand  are  proverbial  for  their  fertility.  The  wildest  * 
part  is  in  the  borders  of  Dordogne,  where  oak,  chestnut, 
and  beech  forests  are  numerous ; the  highest  point  is  also 
here  (896  feet).  Tho  Garonne,  where  it  quits  the  depart- 
ment, is  only  some  33  or  36  feet  above  the  sea-level ; it  is 
navigable  throughout,  with  the  help  of  its  lateral  canal, 
ne  also  are  the  Lot  and  Baysewith  the  help  of  locks.  The 
Dropt,  a right  affluent  of  the  Garonne  in  tho  north  of  the 
department,  is  also  navigable  in  the  lower  part  of  its 
eourae.  The  climate  is  that  of  the  Girondine  region,  the 
mean  temperature  of  Agen  being  56°’6  Fahr.,  or  6°  above 
that  of  Paris;  the  rainfall  (31*5  inches)  is  also  above 
the  average  of  France.  Of  the  entire  area  741,342  acres 
are  arable,  210,047  are  vineyard,  172,980  under  wood, 
85,254  natural  meadow,  and  56,836  waste.  Homed  cattlo 
are  the  chief  live  stock;  next  in  order  come  pigs,  sheep, 
horses,  asses,  and  mules,  and  a small  number  of  goats. 
Poultry  aDd  bees  are  also  reared.  Its  wines  and  its  cereals 
are  a great  source  of  wealth  to  the  department;  in  1875 
488,000  quarters  of  grain  and  14,000,000  gallons  of 
wine  were  produced.  Potatoes,  beetroot,  pulse,  and  maize 
are  also  largely  grown  ; next  come  rye,  barley,  meslin,  and 
buckwheat.  In  1877  7759  acres  produced  5,838,849  Tb 
of  tobacco,  worth  upwards  of  two  million  franca.  Colza, 
hemp,  and  flax  are  also  extensively  cultivated.  The  fruit 
harvest  (nuts,  chestnuts,  apricots)  is  large  and  valuable,  the 
prunes  which  take  their  name  from  Agen  being  especially 
in  demand.  The  forests  in  the  south-west  Bupply  pine 
wood  and  cork.  The  forges,  high  furnaces,  and  foundries 
of  the  department  are  important ; brazier's  ware  is  also 
produced ; and  there  are  workshops  for  the  manufacture  of 
agricultural  implements  and  other  machines.  The  making 
of  plaster,  lime,  and  hydraulic  cement,  of  tiles,  bricks,  and 
pottery,  of  confectionery  and  other  eatables,  and  brewing 
and  distilling,  occupy  many  of  the  inhabitants.  At 
Tonneins  there  is  a national  tobacco  manufactory,  and  the 
list  of  industries  is  completed  by  the  mention  of  toatbuild- 
ing,  cork  cutting,  hat  and  candle  making,  wool  spinning, 
weaving  of  woollen  and  cotton  stuffs,  tanning,  paper 
making,  oil  making,  and  flour  and  saw  milling.  In  1876 
tho  population  was  316,920  (1100  Protestants).  The 
inhabitants  speak  a patois  in  which  elegant  and  graceful 
works  have  been  written,  such  as  the  poems  of  Jabmjn 
(7.V.).  The  arrondissements  are  four, — Agen,  Marmande, 
Ndrac,  and  Villeneuve ; and  there  are  thirty-five  cantons 
and  throo  hundred  and  twenty-five  communes. 

LOTHAIR  L,  Roman  emperor,  eldest  son  of  Louis  the 
Pious,  was  born  in  795.  At  a diet  held  at  Aix-la-Chapelle 
in  817  ho  received  Austrasia  with  the  greater  part  of 
Germany,  and  was  associated  with  his  father  in  the  empire, 
while  separate  territories  were  granted  to  his  brothers 
Louis  and  Pippin.  This  arrangement  being  modified  in 
favour  of  Louis'a  youngest  son  Charles  (afterwards  Charles 
the  Bald),  the  three  brothers  repeatedly  rebelled,  and  for 
a time  Lothair  usurped  supreme  power.  After  the  death 
of  Louis  in  840,  Lothair,  as  his  successor,  claimed  the 
right  to  govern  the  whole  empire.  His  brothers  Louis 
and  Charles  (Pippin  being  dead)  united  against  him,  and 
in  841  he  was  defeated  in  the  great  battle  of  Fontenay. 
On  the  11th  of  August  843  the  war  was  brought  to  an 
end  by  the  treaty  of  Verdun,  by  which  Lothair  was  con- 
firmed in  the  imperial  title,  but  received  as  his  immediate 
territory  only  Italy  (which  ho  had  ruled  from  822)  with 
a long  narrow  district  reaching  past  tho  Rhone  and  the 
Rhine  to  the  North  Sea.  His  subsequent  reign  was  full 
of  trouble,  for  many  of  his  vassals  had  become  virtually 
independent,  and  he  was  unable  to  contend  successfully 
with  the  Norsemen  and  the  Saracens.  In  855,  weary  of 
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the  cares  of  government,  he  divided  his  kingdom  among 
bis  sons,  and  retired  to  the  monastery  of  Priim,  where  he 
died  on  the  28th  of  September  of  the  same  year.  As 
emperor  ho  was  succeeded  by  his  aon  Louis  II. 

LOTHAIR  the  Saxon,  German  king  and  Roman 
emperor,  was  originally  count  of  Suplinburg.  In  1106  he 
was  made  duke  of  Saxony  by  the  emperor  Henry  V., 
against  whom  he  afterwards  repeatedly  rebelled.  After 
the  death  of  Henry  V.  in  1125,  the  party  which  supported 
imperial  in  opposition  to  papal  claims  wished  to  graut  the 
crown  to  Duke  Frederick  of  Swabia,  grandsou  of  Henry 
IV.  The  papal  party,  however,  headed  by  Archbishop 
Adalbert  of  Mainz,  managed  to  secure  the  election  of 
Lothair,  who  obtained  their  favour  by  making  large  con- 
cessions by  which  he  was  afterwards  seriously  hampered. 
In  1133  be  was  crowned  emperor  in  Romo  by  Innocent 
II.,  whom  he  had  supported  in  a disputed  papal  election. 
In  later  times  the  church  pretended  that  he  had  done 
homage  to  tho  pope  for  tho  empire,  but  what  he  really 
received  in  fief  was  the  hereditary  territory  of  the  Countess 
Matilda.  Meanwhile  he  had  been  engaged  in  bitter  strife 
with  the  Hobenstaufen  family,  from  whom  he  had 
demanded  the  allodial  lands  which  they  had  inherited  from 
the  emperor  Henry  V.  Duke  Frederick  of  Swabia,  and 
his  brother  Conrad,  had  misted  these  pretensions ; and 
Conrad  had  even  been  crowned  king  in  Milan.  The  quarrel 
was  ultimately  settled  by  the  lands  in  dispute  being 
granted  in  fief  to  the  house  of  Hohenstaufen.  In  order 
to  strengthen  his  position,  Lothair  had  given  his  daughter 
Gertrude  (a  child  of  eleven)  in  marriage  to  Henry  the 
Proud,  duke  of  Bavaria,  whom  he  made  also  duke  of 
Saxony.  Henry  was  further  euriched  by  receiving  the 
hereditary  and  imperial  territories  of  the  Countess  Matilda, 
so  that  the  Guelpha  became  by  far  the  most  powerful 
family  in  the  empire.  Lothair  secured  other  important 
adherents  by  giving  North  Saxony  (afterwards  Brandenburg) 
to  Albert  the  Bear,  and  Thuringia  (which  he  took  from 
Landgrave  Hermann)  to  Count  Louis.  In  his  relations  to 
the  neighbouring  populations  Lothair  acted  with  great 
vigour.  The  duke  of  Bohemia  and  the  duke  of  Poland  were 
compelled  to  do  homage,  and  the  margraviate  of  Meissen 
aud  the  county  of  Burgundy  he  gave  to  two  of  his 
supporters,  the  former  to  . Count  Conrad  of  Wettio,  the 
latter  to  Duke  Conrad  of  Zahringen.  The  kingdom  of 
the  Abotritea  ho  granted  to  the  Danish  king  Cnut ; and 
Gout’s  successor  Magnus  was  forced  to  accept  it  as  a fief 
of  the  empire.  In  1136  Lothair  undertook  a second 
expedition  to  Italy  for  the  defonce  of  Pope  Innocent  II. 
against  Roger  of  Sicily,  and  after  accomplishing  his  object 
he  died  on  the  3d  of  December  1137,  iu  an  Alpine  hut 
near  Trent,  on  his  way  back  to  Germany.  During  his 
reign  tho  papacy  gained  ground  in  its  rivalry  with  tlie 
empire,  but  he  displayed  courage  and  resource  in  maintain- 
ing tho  rights  of  the  crown  against  ail  bis  secular  opponents 

Genraia,  Politische  OettkichU  Hevtsch  lands  untcr  drr  Regitrung 
der  Knivrr  Heinrich  V.  nnd  Lothar  Ilf.,  1641-42;  Jsflr, 
Gtschichte  dcs  deutsehen  Jleichs  untcr  Lothar  dem  Sachsen,  1643. 

LOTHIAN,  Lotrene,  Laodonia,  a name  whose  origin 
is  unknown,1  now  preserved  in  the  three  Scottish  counties  of 
East,  West,  and  Mid  Lothian— Haddington,  Linlithgow, 
and  Edinburgh  ( q.v .) — originally  extended  from  the  Forth 
to  the  Tweed.  The  Forth  separated  it  from  Celtic  Alba,  and 
the  Tweed  from  the  southern  part  of  Bryneich  (Bernicia). 
Its  western  boundaries  appear  to  have  been  the  Cheviots 
and  the  Lowthers.  After  the  AngloSaxon  migration  it 
formed  part  of  the  Anglian  kingdom  of  Northumberland, 
founded  by  Ida*  tho  Flame-bearer  in  547,  which  in  ifs 

1 Loth,  aon  of  Anas,  the  of  Arthur,  s Scottish  consul 

lord  of  LeudonU  (Ford tin,  ill.  24),  the  Lkw  of  the  Arthurian  legend 
(Skene  Four  Books  0/  Wales,  chip.  i*. ),  U,  of  conn*,  mi  epos /mu* 
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widest  extent,  under  the  powerful  Northumbrian  king*  of 
the  7th  century,  reached  from  the  Humber  to  the  Forth. 
A different  hut  allied  branch  of  the  Angles  settled  along  1 
the  tributaries  of  the  Tweed,  and  the  Cheviot,  Lowther, 
Moorfoot,  and  Pentland  (Pictish)  hills  separated  the  colon- 
ists of  southern  Scotland  from  the  British  kingdom  of 
Strath  Clyde  or  Cumbria.  The  victories  of  Catr®th(596) 
and  Da>gsastan  (603)  in  the  reign  of  Ethelfrith  represent 
the  close  of  the  struggle  which  drove  the  British  orCumbrian 
Celts  (Cymry)  into  the  western  hill  country,  afterwards 
known  os  Westmoreland  and  Cumberland,  and  the  Piets 
to  the  north  of  the  Forth  and  Clyde,  so  that  Anglian 
Northumberland  secured  the  former  river  as  its  northern 
boundary,  and  even  fer  a time  threatened  to  pass 
it  Edwin  of  Deira  (617-33),  the  chief  king  of  England 
in  his  time,  probably  founded  Edinburgh,  although  its 
Celtic  name  Dun  Eden  has  been  thought  by  some  to  suggest 
a different  derivation.  Egfrid  at  the  close  of  the  7th 
century  established  an  Anglian  bishop  at  Abercom  on  the 
Forth,  but  was  defoated  and  slain  at  Nechtansmere,  or 
Duonichen,  in  Forfarshire  by  tho  Pictish  king  Brude  (685), 
and  Trumwine  the  bishop  at  Abercom  was  forced  to  retire 
to  Whitby.  In  the  8th  century  the  Northumbrian  kings 
were  engaged  in  a conflict  with  Mercia,  and  in  827  the 
supremacy  of  Egbert,  the  founder  of  the  West  8axon 
monarchy,  was  acknowledged,  although  on  the  part  of  the 
Northumbrians  the  recognition  must  have  been  at  first 
almost  nominal,  for  it  was  not  until  more  than  a century 
later  that  Athelstan,  by  the  victory  of  Brunanburg  (937) 
over  the  allied  Welsh,  Scot*,  and  Northumbrian  Dauea, 
really  extended  tbe  boundaries  of  the  'Wessex  kingdom 
over  the  greater  part  of  Northumbria,  which  was  rod  need 
to  an  earldom  by  Edred  in  954.  Athelstan  had  in  934 
ravaged  Scotland  north  of  the  Forth,  end  must  for  a time 
have  reduced  Lothian,  the  northern  district  of  Northumber- 
land, but  it  does  not  appear  that  either  he  or  any  of  hia 
successors  had  real  sovereignty  over  Lothian,  which  was 
left  to  the  rule  of  Northumbrian  earls,  sometimes  of 
Anglian  and  at  other  timeB  of  Danish  race.  Its  population 
continued  Anglian,  as  is  proved  by  the  fact  that  there  are 
no  Danish  monuments  and  few  Danish  place  names 
between  the  Tweed  and  the  Forth.  The  Scottish  Celts, 
like  the  English  Anglo^axons,  were  daring  this  period 
occupied  with  warding  off  the  Dane*  and  Norsemen,  but 
about  the  middle  of  the  9th  century  Kenneth  Maealpine 
united  the  Scottish  and  Pictish  kingdoms,  and  fixed  the 
capital  at  Scone  This  monarch  is  said  by  the  Pictish 
chronicle  to  have  six  times  invaded  Saxony  (the  name 
given  by  the  Celts  to  the  Anglo-Saxon  territory),  and  to 
have  burnt  Dunbar  and  Melrose.  The  Anglians  of 
Northumbria  had  been  converted  to  Christianity  by 
Paulinus  in  627,  and  reconverted  by  a Celtic  mission  from 
Iona  between  635  and  651  under  Aidan,  who  planted  a 
mission  station^ a southern  Iona— on  the  Holy  Island,  and 
became  first  bishop  of  Lifidisfarne.  Cuthbert,  one  of  his 
successors  in  this  bishopric,  which  had  become  Anglian  and 
conformed  to  the  Roman  ritual  and  discipline  after  the 
council  of  Whitby  (664),  has  the  credit  of  spreading  the 
gospel  in  Lothian,  where  he  hod  been  first  monk  and  then 
prior  of  the  recently  founded  monastery  of  Melrose. 

About  the  middle  of  the  10th  century  (954-62) 
Edinburgh  was  abandoued  by  the  Northumbrian  Angles 
and  occupied  by  Indulph,  son  of  Constantine,  king  of  the 
Scots.  According  to  John  of  Wallingford  and  Roger  of 
Wendover,  Edgar  the  West  Saxon  king  ceded  in  966 
Lothian  to  Kenneth  III,  son  of*  Malcolm  I.,  on  condition 
that  he  should  do  homago  for  it  and  give  pledges  not  to 
deprive  the  people  of  that  region  of  their  ancient  customs, 
and  that  they  should  still  retain  the  name  and  language 
of  the  Angles.  This  cession,  which  is  not  in  the  older 


chronicles,  has  oeen  matter  of  controversy  between  Freeman 
(Norman  Conquai , i.,  note  B,  p.  610),  who  accept*  the 
statement,  and  E.  W.  Robert  son  (Scotland  under  her  Early 
Kings,  i.  390)  and  Skene  ( Celtic  Scotland,  L 370),  who 
reject  it  upon  what  appear  better  grounds.  Bat  the 
dispute  is  of  email  importance,  a*  it  is  admitted  on  tbe 
authority  of  Simeon  of  Durbsm  that,  whether  or  not  it  was 
then  ceded  on  condition  of  homage,  it  was  annexed  to 
Scotland  by  conquest  in  1018  in  consequence  of  the  victory 
at  Carham  by  Malcolm  the  son  of  Kenneth  over  the 
Northumbrian  earl  Eadulf  Ciudel, — “Hoc  modo,"  Bays 
Simeon  writing  before  1129,  “ Lodoniutn  adjectum  esst 
regno  Scotiae.”  Canute  and  William  the  Conqueror  made 
temporary  conquests  of  Scotland  including  Lothian,  and 
homage  of  various  kinds  was  rendered  to  them  and  other 
Norman  monarchy  but  there  is  no  trace  of  any  special 
homage  for  Lothian  except  in  two  dubious  charters  by 
Edgar  to  William  Rofus,  so  that  it  seems  certain  that  from 
the  beginning  of  the  11th  century  it  was  an  integral  part 
of  Scotland.  Freeman,  in  his  Huiorical  Geography,  styles 
it  an  English  earldom,  but  it  ia  never  so  called  in  any 
authentic  record.  While  it  was  an  integral  part  of 
Scotland  its  population  was  recognized  as  a di  tinct 
branch  of  the  Scottish  nation,  and  the  men  of  Lothian  are 
frequently  separately  named,  as  in  the  contemporary 
account  of  the  Battle  of  the  Standard  (1138).  It  also 
retained  it*  language,  customs,  and  laws,  which  were  thoee 
of  the  Angles  of  Northumbria.  Although  united  in  civil 
government  to  Scotland,  Lothian,  or  at  least  many  places 
in  it,  continued  ecclesiastically  subject  to  the  see  of 
Durham,  which  had  succeeded  that  of  Liodisfame,  until 
the  beginning  of  the  12th  century  (Stubbs  snd  Haddaa, 
Concilia,  ii  p.  161),  but  it  then  came  under  the  bishop  of 
St  Andrews,  and  was  divided  into  three  rural  deaneriea, 
the  Merse,  Haddington,  and  Linlithgow,  with  an  arch- 
deacon of  Lothian,  who  first  distinctly  appears  under  that 
name  at  the  commencement  of  the  13th  century. 

The  division  of  Scotland  into  shires  was  probably  made 
by  David  L,  and  Lothian  included  the  shires  of  Berwick  or 
the  Mere*  (tbe  march  or  borderland,  as  English  MerciA 
and  Spanish  Murcia),  Roxburgh,  and  Edinburgh,  which 
included  the  constabularies  of  Haddington  and  Linlithgow, 
afterwards  erected  into  separate  counties.  Its  principal 
burghs  — Berwick,  Roxburgh,  and  Edinburgh  — -formed 
along  with  Stirling  the  court  of  the  four  burghs,  whose 
laws  were  collected  by  David  L (“Leges  Quatuor  Burg- 
orum,*  Act  Pari.  Scot , i 327),  and  whose  meeting-plaoe 
was  Haddington,  but  the  frequent  occupation  of  Berwick 
and  Roxburgh  by  the  English  caused  Lanark  and  Linlithgow 
to  be  substituted,  and  the  place  of  meeting  to  be  changed 
to  Stirling  in  1368.  The  convention  of  royal  burghs  may 
be  traced  back  to  this  court 

The  independence  of  Scotland,  including  Lothian,  though 
frequently  disputed  by  the  English  sovereigns,  was  always 
maintained  by  the  Scotch,  except  when  surrendered  by 
William  tbe  Lion  as  a prisoner  by  the  treaty  of  Falaise 
1174,  cancelled  by  Richard  I.  in  1189.  It  was  finally 
acknowledged  by  Edward  L in  the  treaty  of  Brigham,  but 
after  the  death  of  the  Maid  of  Norway  this  acknowledg- 
ment was  repudiated,  and  it  was  only  finally,  established 
by  the  war  of  independence,  and  definitely  recognized  in 
the  treaty  of  Northampton  in  1328. 

By  a singular  but  fortunate  series  of  events,  of  which 
the  first  was  the  marriage  of  Malcolm  Can  more  with  the 
Saxon  princess  Margaret,  Lothian,  the  Anglian  part  of  the 
Scottish  kingdom,  though  its  borderland,  became  its  centre. 
Edinburgh,  its  chief  town,  was  from  that  time  a favourite 
residence  of  tbe  court,  ana  under  the  Stuart  kings  became 
the  capital  of  the  kingdom.  Its  language,  the  dialect  of 
northern  England,  became  the  basis  of  the  Lowland  Scots. 
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at  first  called  Inglys  or  English,  but  afterwards  Scotch, 
when  Celtic,  Erse,  or  Gaelio  had  ceased  to  be  spokon  in 
the  lowland  districts,  in  distinction  from  southern  English. 
Its  customary  law,  with  additions  prior  to  the  war  of  in- 
dependence of  N ormau  feudal  institutions  from  England, 
is  the  basis  of  those  parts  of  the  common  law  of  Scot- 
land which  are  not  taken  from  Roman  jurisprudence. 
And  it  was  from  Lothian  that  Anglo£axon  and  Anglo- 
Norman  civilization  radiated  to  the  remotest  parts  of  the 
Highlands  and  Islands.  (&.  m.) 

LOTTERIES.  The  word  lottery  has  no  very  definito 
signification.  It  may  be  applied  to  any  process  of 
determining  prizes  by  lot,  whether  the  object  be  amuse- 
ment, or  gambling,  or  public  profit.  In  the  Roman  Satur- 
nalia and  in  the  banquets  of  aristocratic  Romans  the  object 
was  amusement ; the  guests  received  apophorda.  The 
a&mo  plan  was  followed  on  a magnificent  soda  by  some  of 
tbe  emperors.  Nero  excited  the  people  by  giving  such 
prizes  os  a house  or  a slave.  Heliogabalus  introduced  an 
element  of  absurdity, — one  ticket  for  a golden  vase, 
another  for  sir  flies.  This  amusing  custom  descended  to 
the  festivals  given  by  the  feudal  and  merchant  princes 
of  Europe,  * especially  of  Italy ; and  it  afterwards 
formed  a prominent  feature  of  the  splendid  court  hos- 
pitality of  Louis  XIV.  In  the  Italian  republics  of  the 
16th  century  the  lottery  principle  was  applied  to  encourage 
the  sale  of  merchandise.  The  lotto  of  Florence  and  the 
aeminario  of  Genoa  are  well  known,  and  Venice  estab- 
lished a monopoly  and  drew  a considerable  revenue  for 
the  state.  The  first  letters  patent  for  a lottery  in 
France  were  granted  by  Francis  L,  and  in  1650  the 
Italian  Tonti  (the  originator  of  44  Tontines **)  opened 
another  for  the  building  of  a stone  bridge  between  the 
Lonvre  and  the  Faubourg  St  Germain.  The  institution 
became  very  popular  in  France,  and  gradually  assumed 
an  important  place  in  the  Government  finance.  The  par- 
liaments frequently  protested  against  it,  but  it  had  tbe 
support  of  Mazarin,  and  Ponte  hart  rain  by  this  means 
raised  the  expenses  of  the  Spanish  Succession  War. 
Necker,  in  his  Administration  des  Finances,  estimates  the  . 
public  charge  for  lotteries  at  4,000,000  livres  per  annum. 
There  were  also  lotteries  for  the  benefit  of  religions  com- 
munities and  charitable  purposes.  Two  of  the  largest  were 
the  LoUries  de  Piete  and  da  Knfan*  Trouves.  These  and 
also  the  great  Lolerie  de  VMooU  militaire  were  practically 
merged  in  the  Loterie  Royal*  by  the  famous  decree  of  1776, 
suppressing  all  private  lotteries  in  France.  The  financial 
basis  of  these  larger  lotteries  was  to  tako  -^j-tha  for 
expenses  and  benefit,  and  return  |4ths  to  the  public  who 
subscribed.  The  calculation  of  chances  had  become  a 
familiar  scienca  It  is  explained  in  detail  by  M.  Garni nade 
de  Castres  in  Ene.  Milk.  Finances,  ii,  a v.  44  Loterie." 
The  names  of  the  winning  numbers  in  the  first  drawing 
were  (1)  extrait,  (2)  ambe,  (3)  teme,  (4)  quaUme,  (5)  gvine. 
After  this  there  were  four  drawings  called  primes  gratuitee. 
Tbe  ext  rail  gave  fifteen  times  the  price  of  tho  ticket ; the 
gttisu  gave  one  million  times  the  price.  These  are  said  to 
be  much  more  favourable  terms  than  were  given  in  Vienna, 
Frankfort,  and  other  leading  European  cities  at  tho  end 
of  tho  ltith  century.  There  is  no  doubt  that  lotteries  had 
a demoralizing  effect  on  French  society.  They  were  de- 
nounced by  the  eloquent  bishop  of  Autun  aa  no  better 
than  the  popular  games  of  belle  and  birtbi ; they  were 
condemned  on  financial  grounds  by  Turgot ; and  Con- 
dillac compared  them  to  the  debasement  of  money  which 
was  at  one  time  practised  by  the  kings  of  Franco.  The 
Loterie  Royale  was  ultimately  suppressed  in  1836.  ‘Under 
the  law  of  29th  May  1844  lotteries  may  bo  hold  for  the 
assistance  of  charity  aud  the  fine  arts.  Tbe  SocifU*  dn 
Credit  Fancier,  and  many  of  the  large  towns,  are  per- 
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mitted  to  contract  loacs,  the  periodical  repayments  of  which 
are  determined  by  lot  This  practice,  which  is  prohibited 
in  Germany  and  England,  resembles  the  older  system  of 
giving  higher  aud  lower  rates  of  interest  for  money 
according  to  lot  Lotteries  were  suppressed  in  Belgium 
in  1830,  but  they  still  figure  largely  in  the  State  budgets 
of  Germany,  Holland,  Spain,  and  Italy. 

In  Eugland  the  earliest  lotteries  sanctioned  by  Govern- 
ment were  for  such  purposes  as  the  repair  of  harbours  in 
1569,  and  the  Virginia  Company  m 1612.  Id  1696  by  the 
Act  10  A 11  Will.  UL  c.  17  lotteries,  with  the  exception  of 
the  Royal  Oak  lottery,  were  prohibited  as  common  nuis- 
ances, by  which  children,  servants,  and  other  unwary 
persons  had  been  ruined.  This  prohibition  was  in  the  18th 
century  gradually  extended  to  illegal  insurances  on 
marriages  and  other  events,  and  to  a great  many  games 
with  dice,  such  as  faro,  basset,  hazard,  except  back- 
gammon and  games  played  in  the  royal  palace.  In  spite 
of  these  prohibitions,  the  Government  from  1709  down  to 
1824  showed  a bad  example  to  the  nation  by  annually 
raising  considerable  sums  in  lotteries  authorized  by  Act 
of  Parliament  The  prizes  were  in  the  form  of  terminable 
or  perpetual  annuities.  The  £10  tickets  were  sold  at  a 
premium  of  say  40  per  cent  to  contractors  who  resold 
them  in  retail  (sometimes  in  one-sixteenth  parts)  by 
“morocco  men,"  or  men  with  red  leather  books  who 
travelled  through  the  country.  As  tho  drawing  extended 
over  forty  days,  a very  pernicious  system  arose  of  insuring 
the  fate  of  tickets  during  the  drawing  for  a small  premium 
of  4d.  or  6d.  This  was  partly  cured  by  the  Little  Go  Aet 
of  1802,  42  Geo.  ILL  a 119,  directed  against  the  itinerant 
wheels  which  plied  between  the  state  lotteries,  and  partly 
by  Perceval's  Act  in  1806,  which  confined  the  drawing  of 
each  lottery  to  one  day.  From  1793  to  1824  the  Govern- 
ment made  au  average  yearly  profit  of  £846,765.  Cope, 
one  of  the  largest  contractors,  is  said  to  have  spent 
£36.000  in. advertisements  in  a single  year.  Tho  English 
lotteries  were  used  to  raise  loans  for  general  purposes,  but 
latterly  they  were  confined  to  particular  objects,  such  as 
tbe  improvement  of  London,  the  disposal  of  Cox's  museum, 
the  purchase  of  Tomkin’s  picture  gallery,  fee.  Through 
the  efforts  of  Lyttleton  and  others  a strong  public  opinion 
was  formed  against  them,  and  in  1826  they  were  finally 
prohibited.  An  energetic  proposal  to  revive  the  system 
was  made  before  the  select  committee  on  metropolitan  im- 
provements in  1830,  but  it  was  not  listened  to.  By  a 
unique  blunder  in  legislation,  authority  was  given  to  hold 
a lottery  under  the  Act  1 A 2 Will.  IV.  c.  8,  which  pro- 
vide* (►  scheme  for  the  improvement  of  the  city  of  Glasgow. 
These  “Glasgow  lotteries*  were  suppressed  by  4 A 5 
Will.  IV.  c,  37.  The  statute  law  in  Scotland  is  the  same 
as  in  England.  At  common  law  in  Scotland  it  is  probable 
that  all  lotteries  and  raffles,  for  whatever  purpose  held, 
may  be  indicted  as  nuisances.  The  art  unions  are  sup- 
posed to  be  protected  by  a special  statute. 

The  American  Congress  of  1776  instituted  a national 
lottery.  The  scheme  was  warmly  advocated  by  J efferaon 
and  other  statesmen,  and  before  1820  at  least  seventy  Acts 
were  pasted  by  Congress  authorizing  lotteries  for  various 
public  purposes,  such  as  schools,  roads,  Ac., — about  85  per 
cent  of  tbe  subscriptions  being  returned  in  prizes.  A 
sounder  opinion  now  prevails  on  this  subject  in  America. 

The  only  systematic  work  on  this  subject  i*  tbs  Critique  hi *4. 
pci.  mar.  tan t.  ct  awin,  sur  Its  loUries  one.  el.  mod.  spintuetla 
et  UmportUrs  des  Rials  tt  dts  Rglises,  Amsterdam,  1897,  8 vola, 
by  the  Bolognese  historian  Gregono  Lett  The  subject  is  *l*o  dealt 
with  by  J.  Deasanlx  in  his  work  De  la  passion  du  jeu  dtjntis  Urn 
anciens  temps  jusqn’  A nos  jours,  Paris,  1779.  (W.  C.  8.) 

LOTUS-EATERS  (Greek  A«ro$dyo<)  were  a Libyan 
tribe  known  to  the  Greeks  aa  early  an  the  time  of  Homer. 
HerodotuB  (iv.  177)  describes  their  country  as  in  the 
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Syrtic  district,  and  says  that  a caravan  route  led  from  it 
to  Egypt  The  lotus  still  grows  there  in  great  abundance 
It  is  a prickly  shrub,  the  jujube  tree,  bearing  a fruit  of  a 
sweet  taste,  compared  by  Herodotus  to  that  of  the  date ; 
it  is  still  eaten  by  the  natives,  and  a kind  of  wine  is  made 
from  the  juice  (see  Jujube).  Marvellous  tales  were 
current  among  the  early  Greeks  of  the  virtues  of  the  lotus, 
as  we  see  in  Odys .,  ix.  81.  When  Ulysses  comes  to  the 
coast  many  of  his  sailors  eat  the  lotus  and  lose  all  wish  to 
return  home.  The  idea  has  been  worked  up  by  Tennyson 
in  a very  fine  poem.  This  lotus  must  not  bo  confounded 
with  the  Egyptian  plant,  a kind  of  water-lily  that  grows  in 
the  Nile.  See  Ritter,  Erdhtnde , i. ; and  Heeren,  Ideen , 
iL,  or  in  Historical  Researches,  dec. 

LOTZE,  Rudolph  Hermann,  one  of  the  most  eminent 
philosophers  of  our  age,  was  born  May  21,  1817,  in 
Bautzen,  in  the  kingdom  of  Saxony,  and  died  at  Berlin 
1st  July  1881.  The  incidents  of  the  life  of  a philosopher, 
especially  if  his  career  has  been  exclusively  an  academic 
one,  are  usually  passed  over  as  unimportant.  In  external 
eventB  no  life  could  be  less  striking  than  that  of  Lotze, 
who,  moreover,  was  of  a retiring  disposition,  and  was  forced 
through  delicate  health  to  seclude  himself  from  even  such 
external  excitement  and  dissipation  as  the  quiet  university 
town  of  Gottingen,  where  he  passed  noarly  forty  years  of 
his  life,  might  afford.  His  interests  on  the  contrary,  as 
exhibited  in  his  various  writings,  are  most  universal ; and 
in  a surprising  degree  he  possessed  the  power  of  appreciat- 
ing the  wants  of  practical  life,  and  the  demands  of  a civili- 
zation so  complicated  as  that  of  our  age,  so  full  of  elements 
which  have  not  yet  yielded  to  scientific  treatment.  But, 
although  in  his  teachings  he  rose  more  than  most  thiukers 
beyond  the  temporary  and  casual  influences  which  sur- 
rounded him,  it  was  significant  for  the  development  of  his 
ideas  that  the  same  country  produced  him  which  gave  to 
Germany  Lessing  and  Fichte,  thafhe  received  his  education 
in  the  gymnasium  of  Zittau  under  the  guidance  of  eminent 
and  energetic  teachers,  who  nursed  in  him  a love  and 
tasteful  appreciation  of  the  classical  authors,  of  which  in 
much  later  years  he  gave  a unique  example  in  his  masterly 
translation  of  the  Antigone  of  Sophocles  into  Latin,  and 
that,  himself  the  son  of  a physician,  he  went  to  the 
university  of  Leipsic  as  a student  of  philosophy  and 
natural  sciences,  but  enlisted  officially  as  a student  of 
medicine.  He  was  then  only  seventeen.  It  appears  that 
thus  early  Lotte's  studies  were  governed  by  two  distinct 
interests  and  emanated  from  two  centres.  The  first  was 
his  scientific  interest  and  culture,  based  upon  mathematical 
and  physical  studies,  under  the  guidance  of  such  eminent 
representatives  of  modem  exact  research  as  El  H.  Weber, 
W.  Vdckmann,  and  G.  T.  Fechner.  The  others  were  his 
esthetical  and  artistic  predilections,  which  were  developed 
under  the  care  of  C.  H.  Weisse.  To  the  former  he  owes 
his  appreciation  of  exact  investigation  and  a complete 
knowledge  of  the  aims  of  science,  to  the  latter  an  eqnal 
admiration  for  the  great  circle  of  ideas  which  had  been 
cnltivated  and  diffused  through  the  teachings  of  Fichte, 
Schelling,  and  Hegel.  But  each  of  these  aspects,  which 
early  in  life  must  have  been  familiar  to  him,  exerted  on 
the  other  a tempering  and  modifying  influence.  The  true 
method  of  science  which  he  possessed  forced  him  to  con- 
demn as  useless  the  entire  form  which  Scbeliing’s  and 
Hegel’s  expositions  had  adopted,  especially  the  dialectic 
method  of  the  latter,  whilst  his  love  nf  art  and  beauty,  and 
his  appreciation  of  moral  purposes,  revealed  to  him  the 
existence  beyond  the  phenomenal  world  of  a world  of 
values  or  worths  into  which  no  exact  science  could  pene- 
trate. It  is  evident  how  this  initial  position  at  once  defined 
to  him-a  variety  of  tasks  which  philosophy  had  to  perform. 
First  there  were  the  natural  sciences  themselves  only  just 
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emerging  from  an  unclear  conception  of  their  true  method, — 
especially  thto&e  which  studied  the  borderland  of  physical 
and  mental  phenomena,  the  medical  sciences,  pre  eminently 
that  science  which  has  since  become  so  popular,  the  science 
of  biology.  Lotze’s  first  essay  was  bis  dissertation  De 
futures  biologist  principibus  philosophies,  with  which  he 
gained  (1838)  the  degree  of  doctor  of  medicine,  after  having 
only  four  months  previously  got  the  degree  of  doctor  of 
philosophy.  . Then,  secondly,  there  arose  the  question 
whether  the  methods  of  exact  science  sufficed  to  explain 
the  connexion  of  phenomona,  or  whether  for  the  explana- 
tion of  this  the  thinking  mind  was  forced  to  resort  to  some 
hypothesis  not  immediately  verifiable  by  observation,  but 
dictated  by  our  higher  aspirations  and  interests.  And,  if 
to  satisfy  these  we  were  forced  to  maintain  the  existence 
of  a world  of  moral  standards,  it  was,  thirdly,  necessary  to 
form  some  opinion  as  to  the  relation  of  these  moral 
standards  of  value  to  the  forms  and  facts  of  phenomenal 
existence.  These  different  tasks,  which  philosophy  had  to 
fulfil,  mark  pretty  accurately  the  aims  of  Lotze’s  writings, 
and  the  order  in  which  they  were  published.  But,  though 
he  laid  the  foundation  of  bis  philosophical  system  very  early, 
in  his  Metaphysik  (Leipsic,  1841)  and  hxsLogik  (1843),  and 
commenced  lecturing  when  only  twenty-two  years  old  on 
philosophical  subjects,  in  Leipsic,  though  he  accepted  in 
1844  a call  to  Gottingen  to  fill  the  chair  of  philosophy  which 
had  become  vacant  through  the  death  of  Herbert,  he  did  not 
proceed  to  an  exhaustive  development  of  his  peculiar  views 
till  very  much  later,  and  only  during  the  last  decade  of  his 
life,  after  having  matured  them  in  his  eminently  popular 
lectures,  did  he  with  much  hesitation  venture  to  present 
Iiis  ideas  in  something  like  a systematic  form.  The  two 
small  publications  just  referred  to  remained  unnoticed  by 
the  reading  public,  and  Lotze  became  first  known  to  a larger 
circle  through  a series  of  works  which  had  the  object  of 
establishing  in  the  stndy  of  the  physical  and  mental 
phenomena  of  the  human  organism  in  its  normal  and 
diseased  states  the  same  general  principles  which  had 
been  adopted  in  the  investigation  of  inorganic  phenomena. 
These  works  were  his  AUgemeine  Patkologie  und  Tkerapit 
a/s  mechanuche  Natururissenschqften  (Leipsic,  1842,  2d  ed. 
1848),  the  articles  “ Lebenskraft  ” (1843)  and  “Seele  und 
Seelonleben”  (1846)  in  Rud.  Wagner's  ffandicorterbwh 
der  Physiologic,  bis  A llgemeine  Physiologic  des  K&rperlichen 
Lebens  (Leipsic,  1851),  and  his Medinnische  Psyehologie  oder 
Physiologit  der  Seele  (Leipsic,  1852).  When  Lotze  came 
out  with  these  works,  medical  science  was  still  much 
under  the  influence  of  Schelling’s  philosophy  of  nature. 
The  mechanical  laws,  to  which  external  things  were  subject, 
were  conceived  as  being  valid  only  in  the  inorganic  world  ; 
in  the  organic  and  mental  worlds  these  mechanical  laws 
were  conceived  as  being  disturbed  or  overridden  by  other 
powers,  such  as  the  influence  of  final  causes,  the  existence 
of  types,  the  work  of  vital  and  mental  forces.  This 
confusion  Lotze,  who  had  been  trained  in  the  school  of 
mathematical  reasoning,  tried  to  dispel.  The  laws  which 
govern  particles  of  matter  in  tho  inorganic  world  govern 
them  likewise  if  they  are  joined  into  an  organism.  A 
phenomenon  a,  if  followed  by  b in  the  one  case,  is  followed 
by  the  same  6 also  in  the  other  case.  Final  causes,  vital 
and  mental  forces,  the  soul  itself  can,  if  they  act  at  all, 
only  act  through  the  inexorable  mechanism  of  natural  laws. 
If  a is  to  be  followed  by  d and  not  by  b,  this  can  only  be 
effected  by  the  additional  existence  of  a third  something  c, 
which  again  by  purely  mechanical  laws  would  change  b 
into  <L  As  we  therefore  have  only  to  do  with  the  study 
of  existing  complexes  of  material  and  spiritual  phenomena, 
the  changes  in  these  must  be  explained  in  science  by  the 
rule  of  mechanical  laws,  such  as  obtain  everywhere  in  the 
world;  and  only  by  such.  One  of  the  results  of  these 
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investigations  was  to  extend  the  meaning  of  the  word 
mechanism,  and  comprise  under  it  all  laws  which  obtain  in 
the  phenomenal  world,  not  excepting  the  phenomena  of 
life  and  mind.  Mechanism  was  the  unalterable  connexion 
of  every  phenomenon  a with  other  phenomena  b,  <*,  d,  either 
as  following  or  preceding  it ; mechanism  was  the  inexorable 
form  into  which  the  events  of  this  world  are  cast,  and  by 
which  they  are  connected.  The  object  of  those  writings 
was  to  establish  the  all-pervading  rule  of  mechanism.  But 
the  mechanical  view  of  nature  is  not  identical  with  the 
materialistic.  In  the  last  of  the  above-mentioned  works 
the  question  is  discussed  at  great  length  how  we  have  to 
consider  mind,  and  the* relation  between  mind  and  body; 
the  answer  is — we  have  to  consider  mind  as  an  immaterial 
principle,  its  action,  however,  on  the  body  and  vice  versa 
as  purely  mechanical,  indicated  by  the  fixed  laws  of  a 
psycho-physical  mechanism.  These  doctrines  of  Lotie — 
though  pronounced  with  the  distinct  and  reiterated  reserve 
that  they  did  not  contain  a solution  of  the  philosophical 
question  regarding  the  nature,  origin,  or  deeper  meaning 
of  this  all-pervading  mechanism,  neither  an  explanation 
how  the  action  of  external  things  on  each  other  takes  place 
nor  yet  of  the  relation  of  mind  and  body,  that  they  were 
merely  a preliminary  formula  of  practical  scientific  value, 
itself  requiring  a deeper  interpretation — these  doctrines 
were  nevertheless  by  many  considered  to  be  the  last  word 
of  the  philosopher  who,  denouncing  the  reveries  of 
Schellingor  the  idealistic  theories  of  Hegel,  established  the 
science  of  life  and  mind  on  the  same  basis  as  that  of 
material  things.  Published  as  they  were  during  the  years 
when  the  modern  school  of  German  materialism  was  at  its 
height,1  these  works  of  T^oae  were  counted  among  the 
opposition  literature  which  destroyed  the  phantom  of 
Hegelian  wisdom  and  vindicated  the  independent  and  self- 
sufficing  position  of  empirical  philosophy.  Even  philo- 
sophers of  the  eminence  of.  J.  IL  Fichte  (the  younger)  did 
not  escape  this  misinterpretation  of  Lotze's  true  meaning, 
though  they  had  his  ifetaphysik  and  Logik  to  refer  to, 
though  he  promised  in  his  A llganeuie  Physiologic  (1851)  to 
enter  in  a subsequent  work  upon  the  “ bounding  province 
between  Aesthetics  and  physiology,”  and  though  in  his 
hfedicinische  Psychologic  he  had  distinctly  stated  that  his 
position  was  neither  the  idealism  of  Hegel  nor  the  realism 
of  Herbart,  nor  materialism,  but  that  it  was  the  conviction 
that  the  essence  of  everything  is  the  part  it  plays  in  the 
realisation  of  some  idea  which  is  in  itself  valuable,  that  the 
sense  of  an  all-pervading  mechanism  is  to  be  sought  in  this 
that  it  denotes  the  ways  and  means  by  which  the  highest 
idea,  which  we  may  call  the  idea  of  the  good,  has  volun- 
tarily chosen  to  realize  itself. 

The  misinterpretations  which  he  had  suffered  induced 
Lotze  to  publish  a small  pamphlet  of  a polemical  character 
{StreiUehrifien,  Lcipsic,  1857),  in  which  he  corrected  two 
mistakes.  The  opposition  which  he  had  made  to  Hegel's 
formalism  had  induced  some  to  associate  him  with  the 
materialistic  school,  others  to  count  him.  among  the 
followers  of  Herbart,  the  principal  philosopher  of  eminence 
who  had  maintained  a lifelong  protest  against  the 
development  which  Kant's  doctrines  had  met  with  at  the 
hands  of  Fichte,  Schelling,  and  HegeL  Lotze  publicly 
and  formally  denied  that  he  belonged  to  the  school  of 
Herbart,  though  he  admitted  that  historically  the  same 
doctrine  which  might  be  considered  the  forerunner  of 
Herbert's  teachings  might  lead  to  his  owq  views,  viz.,  the 
monadology  of  Leibnitz. 

When  Lotze  wrote  these  explanations,  he  bad  already 
given  to  the  world  the  first  volume  of  his  great  work, 


1 See  Vogt,  rhytiologiache  Brief e,  1845-47  ; Molwhot*,  Dtr 
I\  rritluuf  tlrt  Letvm,  1852  j Bllchncr,  Kraft  utt d 1855.' 


Mikrokotmus  (vol.  i.  1856,  vol.  ii,  1858,  vol.  iiL  1864; 
3d  ed.,  1876-1880).  Iu  many  passages  of  his  works  on 
pathology,  physiology,  and  psychology  Lotze  had  distinctly 
stated  that  the  method  of  research  which  he  advocated 
there  did  not  give  an  explanation  of  the  phenomena  of  life 
and  mind,  but  only  the  means  of  observing  and  connecting 
them  together ; that  the  meaning  of  all  phenomena,  and 
the  reason  of  their  peculiar  connexions,  was  a philosophical 
problem  which  required  to  be  attacked  from  a different 
point  of  view;  and  that  the  significance  especially  which 
lay  in  the  phenomena  of  life  and  miud  would  only  unfold 
itsolf  if  by  an  exhaustive  survey  of  the  entire  life  of  man,’ 
individually,  socially,  and  historically,  we  gain  the  necessary, 
data  for  deciding  wbat  meaning  attaches  to  the  existence 
of  this  microcosm,  or  small  world  of  human  life,  in  th^ 
macrocosm  of  the  universe.  This  review,  which  extends,1 
iu  three  volumes,  over  the  wide  field  of  anthropology, 
beginning  with  the  human  frame,  the  soul,  and  their*nnion 
in  life,  advancing  to  man,  his  mind,  and  the  course  of  the 
world,  and  concluding  with  history,  progress,  and  the 
connexion  of  things,  ends  with  the  same  idea  which  was 
expressed  in  Lotze’s  earliest  work, — Afetaphysik.  The  view 
peculiar  to  him  is  reached  in  the  end  as  the  crowning  con- 
ception towards  which  all  separate  channels  of  thought 
have  tended,  and  in  the  light  of  which  the  life  of  man  in 
nature  and  mind,  in  the  individual  and  in  society,  had 
been  surveyed.  This  view  can  be  briefly  stated  as  follows. 
Everywhere  in  the  wide  realm  of  observation  we  find  three 
distinct  regions, — the  region  of  facta,  the  region  of  laws, 
and  the  region  of  standards  of  value  and  worth.  These 
three  regions  are  separate  only  in  our  thoughts,  not  in 
reality.  To  comprehend  the  real  position  we  are  forced 
to  the  conviction  that  the  world  of  facta  is  the  field  in 
which,  and  that  laws  are  the  means  by  which,  those  higher 
standards  of  moral  and  rcsthetical  value  are  being  realized  ; 
and  such  a union  can  again  only  become  intelligible  through 
the  idea  of  a personal  Deity,  who  in  the  creation  and 
preservation  of  a world  has  voluntarily  chosen  certain  forms 
and  laws,  through  the  natural  operation  of  which  the  ends 
of  His  work  are  gained. 

Whilst  Lotze  had  thus  in  his  published  works  closed  the 
circle  of  his  thought,  beginning  with  a conception  meta- 
physically gained,  proceeding  to  an  exhaustive  contempla- 
tion of  things  in  the  light  it  afforded,  and  ending  with 
the  stronger  conviction  of  its  truth  which  observation, 
experience,  and  life  could  afford,  he  had  all  the  time  boen 
lecturing  on  the  various  branches  of  philosophy  according 
to  the  scheme  of  academical  lectures  transmitted  from  his 
predecessors.  Nor  can  it  be  considered  anything  but  a 
gain  that  he  was  thas  induced  to  expound  his  views  with 
regard  to  those  topics,  and  in  connexion  with  those 
problems,  which  were  the  traditional  forms  of  philosophical 
utterance.  His  lectures  ranged  over  a wide  field:  he 
. delivered  annually  lectures  on  psychology  and  on  logic  (the 
latter  including  a survey  of  the  entirety  of  philosophical 
research  under  the  title  Encydop&die  der  Philosophic),  then 
at  longer  intervals  lectures  on  metaphysics,  philosophy  of 
nature,  philosophy  of  art,  philosophy  of  religion,  rarely  on 
history  of  philosophy  and  ethics.  . In  these  lectures  he 
expounded  his  peculiar  views  in  a stricter  form,  and  during 
the  last  decade  of  his  life  he  embodied  the  substance  of 
those  courses  in  his  System  der  Philosophic,  of  which  only 
two  volumes  have  appeared  (voL  i.  Logit,  1st  ed.,  Leipsic, 

• 1874,  2d  ed.,  1880  ; vol.  ii.  Afetaphysik , 1879).  The  thitd 
and  concluding  volume,  which  was  to  treat  in  a more 
condensed  form  the  principal  problems  of  practical  philo- 
sophy, of  philosophy  of  art  and  religion,  did  not  appear. 
A small  pamphlet  on  psychology,  containing  the  last  form 
in  which  lie  had  began  to  treat  the  subject  in  his  lectures 
\ ..(abruptly  terminated  through  hi*  death)  during  the  sum- 
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mer  session  of  1631,  has  been  published  by  bis  son. 
Appended  to  this  volume  is  a complete  list  of  Lotze’s 
writings,  compiled  by  Professor  Kehnisch  of  Gottingen. 

To  understand  this  scries  of  Lotze's  writings,  it  is  necessary  to 
start  with  his  definition  of  philosophy.  Thu  is  given  after  his 
exposition  of  logic  has  established  two  points,  viz.,  the  existence  in 
our  mind  of  certain  laws  and  forms  according  to  which  wo  connect 
the  material  supplied  to  ua  by  our  tenses,  and.  secondly,  the  fact  that 
logical  thought  cannot  be  usefully  employed  without  the  assump- 
tion of  a further  ect  of  connexions,  not  logically  necessary,  but 
assumed  to  exist  between  the  data  of  experience  and  observation. 
These  connexions  of  a real  not  formal  character  are  handed  to  ua 
by  the  separate  sciences  end  by  the  usage  and  culture  of  everyday 
life.  Language  has  crystallized  them  into  certain  definite  notions 
and  expressions,  without  which  we  cannot  proceed  a single  step, 
bat  which  we  have  accepted  without  knowing  their  exact  meaning, 
much  leas  their  origin.  In  consequence  the  spccirl  sciences  and  the 
wisdom  of  common  life  entanglo  themselves  easily  and  frequently 
In  contradictions.  A problem  of  a purely  formal  character  thus 
presents  itself,  via.,  this — to  try  to  bring  unity  and  harmony  into 
the  scattered  thoughts  of  our  general  culture,  to  trace  them  to  their 
primary  assumptions  and  follow  them  into  their  ultimate  con- 
sequences,  to  connect  thorn  all  together,  to  remodel,  curtail,  or 
amplify  them,  so  as  to  remove  their  apparent  contradictions,  and  to 
oombino  them  in  tho  unity  of  an  harmonious  view  of  things,  and 
eaptefediy  to  make  those  conceptions  from  which  the  single  sciences 
start  as  assumptions  the  object  of  research,  and  fix  the  limits  of 
their  applicability.  This  is  tho  formal  definition  of  philosophy. 
Whether  an  harmonious  conception  thus  gained  will  represent 
more  than  an  agreement  among  our  thoughts,  whether  it  will  re- 
present the  reel  connexion  of  things,  ana  thus  possess  objective 
not  merely  subjective  value,  cannot  be  decided  at  tne  outset.  It  is 
also  unwarranted  to  start  with  tho  expectation  that  everything  in 
the  world  should  be  explained  by  one  principle,  and  it  is  a needless 
restriction  of  oar  means  to  expect  unity  of  method.  Nor  ere  we  able 
to  start  our  philosophical  investigations  by  an  inquiry  into  the  nature 
of  human  thought  and  its  capacity  to  attain  an  objective  knowledge, 
as  in  this  case  we  would  bo  actually  using  that  instrument  the  use- 
fulness of  which  ws  wertT trying  to  determine.  The  main  proof 
of  tho  objective  value  of  the  view  wo  may  gain  will  rather  lie  in 
the  degree  in  which  it  soccoeds  in  assigning  to  every  element  of 
culture  its'  due  position’,  or  in  which  it  is  'ante  to  (appreciate  and 
combine  different  and  apparently  opposite  tendencies  and  interests, 
in  the  sort  of  justice  with  which  it  weigtiB  our  manifold  desires  and 
aspirations,  balancing  them  in  due  proportions,  nor  aacrificing  to 
a onesided  principle  any  truth  or  canrictlon  which  experience 
has  proven  to  be  useful  and  necessary.  The  investigations  will 
then  naturally  divide  themselves  into  three  parts,  the  first  of 
which  deals  with  thoso  to  oux  mind  inevitable  forms  in  which  wo 
are  obliged  to  think  about  things,  if  wo  think  at  all  (metaphysics), 
the  second  being  devoted  to  the  great  region  of  facts,  trying  to 
apply  the  results  of  metaphysics  to  these,  specially  the  two  great 
regions  of  external  and  mental  phenomena  (cosmology  and 
psychology),  the  third  dealing  with  those  standards  of  value  from 
which  we  pronounce  our  ssthctical  or  ethical  approval  or  disap- 
proval. In  each  department  we  shall  have  to  aim  firet  of  all  at 
views  clear  and  consistent  within  themselves,  but,  secondly,  wc  shall 
in  the  end  wish  to  form  some  general  idea  or  to  risk  an  opinion  how 
laws,  facts,  and  standards  of  value  may  be  combined  in  one  compre- 
hensive view.  Considerations  of  this  kind  will  naturally  turn  up 
in  the  two  great  departments  of  cosmology  and  psychology,  or  they 
may  be  delegated  to  an  independent  research  under  the  namy  of 
religious  philosophy.  We  have  already  mentioned  the  final  con- 
ception in  which  Litre’s  speculation  culminates,  that  of  a personal 
Deity,  Himself  the  essence  of  all  that  merits  existence  for  its  own 
sake,  who  in  the  creation  and  government  of  a world  has  voluntarily 
chosen  certain  laws  and  forms  tb rough  which  His  ends  are  to  bo 
realized.  We  may  add  that  according  to  this  view  nothing  is  r^al 
bnt  tho  living  spirit  of  God  and  the  world  of  living  spirits  which 
He  has  created ; the  things  of  this  world  have  only  reality  in  so 
far  as  they  are  the  appearance  of  spiritual  substance,  which  un- 
derlies everything.  It  is  natural  that  Lotze,  having  this  great 
and  final  conception  always  before  him,  works  under  its  influence 
from  the  very  beginning  of  his  speculations,  permitting  us — as 
we  progress — to  gain  every  now  ana  then  a glimpse  of  that  inter- 
pretation of  things  which  to  him  contains  the  solution  of  our  diffi- 
culties. 

The  key  to  Lotze's  theoretical  philosophy  lies  in  his  metaphysics, 
to  the  exposition  of  which  important  subject  the  first  and  last  of 
his  larger  publications  hare  been  devoted.  To  understand  Lotze's 
philosophy,  a careful  and  repeated  jwrusal  of  these  works  is  abso- 
lutely necessary.  The  object  of  his  metaphysics  ia  eo  to  remodel 
the  current  notions  regarding  the  existence  of  things  and  their 
connexions  with  which  the  usage  of  language  supplies  us  as  to 
mako  them  consistent  and  thinkable.  Tho  further  assumption, 
that  the  modified  notions  thus  gained  have  an  objective  meaning, 


and  that  they  somehow  correspond  to  the  real  order  of  the  existing 
world  which  of  oourso  they  can  never  actually  describe,  du}>etM& 
upon  a general  confidence  which  we  must  have  in  oar  reasoning 
powers,  and  in  the  significance  of  a world  in  which  we  ourselves 
with  all  the  necessary  coarsen  of  onr thoughts  have  a place  assigned 
to  them  in  harmony  with  the  whole.  The  object  therefore  of  tucso 
investigations  is  opposed  to  two  attempts  frequently  repeated  in 
the  history  of  philosophy,  viz.  : — (1)  the  attempt  to  establish  general 
leers  or  forms,  which  the  development  of  things  must  have  obeyed,  or 
which  a Creator  must  have  followed  in  the  creation  of  a world 
(Hegel) ; and  (2)  tho  attempt  to  trace  the  genesis  of  our  notions,  ami 
decide  as  to  their  meaning  snd  value  (modern  theories  of  know- 
ledge). Neither  of  these  attempts  is  practicable.  The  world  of  many 
things  surrounds  ns  ; our  notions,  by  which  we  manage  correctly  or 
incorrectly  to  describe  it,  arc  also  ready  made.  What  remains  to  .be 
done  is,  not  to  explain  how  such  a world  manages  to  be  what  it  is,  nor 
how  we  came  to  form  these  notions,  but  merely  this — to  expel  from 
the  circle  and  totality  of  our  conceptions  those  abstract  .notions 
which  are  inconsistent  and  jarring,  or  to  remodel  and  define  them  w> 
that  they  may  constitute  a consistent  and  harmonious  view.  In  tb  is 
endeavour  Lotze  discards  as  useless  and  untenable  many  favourite* 
conceptions  of  the  school,  many  crude  notions  of  everyday  life. 
The  coarse  of  things  and  their  connexion  is  only  thinkable  by  the 
assumption  of  many  things  the  reality  of  which  (as  distinguished 
from  their  existence  in  our  though ta)  can  be  conceived  only  as  s 
multitude  of  relations.  This,  standing  in  relation  to  other  things, 
gives  to  a thing  its  reality.  And  the  nature  of  this  reality  again 
can  neither  be  consistently  represented  as  a fixed  and  hard  substaoco 
nor  os  an  unalterable  something,  but  only  as  a fixed  order  of  recur- 
rence of  continually  changing  events  or  impressions.  But,  further, 
every  attempt  to  think  clearly  what  those  relations  are,  what  we 
really  mean,  if  we  talk  of  a fixed  order  of  events,  forces  upon  us 
the  necessity  of  thinking  also  that  the  different  things  which 
stand  in  relations  or  tne  different  phases  which  follow  each 
other  cannot  be  merely  externally  strung  together  or  moved 
about  by  some  indefinable  external  power,  in  the  form  of  some 
predestination  or  inexorable  fate.  The  things  themselves  which 
exist  and  their  changing  phases  must  stand  in  sotno  internal 
connexion  ; they  themselves  must  be  active  or  passive,  capable  o I 
doing  or  suffering.  This  would  lead  to  the  view  of  Lcibnitx,  that 
the  world  consists  of  monads,  self-sufficient  beings,  lending  an 
inner  life.  But  this  idea  involves  the  further  conception  of 
Leibnitz,  that  of  a pre-established  harmony,  by  which  tho  Creator 
has  cared  to  arrange  the  lifo  of  each  monad,  so  that  it  agrees  with 
that  of  all  others.  This  conception,  according  to  Lotze,  is  neither 
necessary  nor  thoroughly  intelligible.  Why  not  interpret  at  once 
and  render  intelligible  tho  conception  of  everyday  life  originating 
in  natural  science,  viz.,  that  of  a system  of  laws  which  governs  tho 
many  things  ? Rut,  in  attempting  to  make  this  conception  quite 
clear  and  thinkable,  we  are  forced  to  represent  tho  connexion  of 
things  as  a uni  venial  substance,  the  caaonce  of  which  we  conceive  ns 
a system  of  laws  which  underlie*  everything  and  in  it*  own  self 
connect*  everything,  but  imperceptible,  and  known  to  us  merely 
through  the  impressions  it  produces  on  us,  which  urc  call  things. 
A final  reflexion  then  teaches  us  that  the  nature  of  this  universal 
and  all-pervading  substance  can  only  bo  imagined  by  us  as  some- 
thing analogous  to  our  own  mental  life,  where  alone  we  experience 
the  unity  of  a substance  (which  we  call  self)  preserved  in  the 
multitude  of  its  (mental)  state*.  It  also  becomes  clear  that  only 
where  such  mental  life  really  appears  need  wc  assign  an  inde- 
pendent existence,  but  that  the  purpose*  of  everyday  life  as  well  as 
those  of  science  are  equally  served  if  we  deprive  the  material  things 
outsido  of  us  of  an  independence,  and  assign  to  them  merely  a 
connected  existence  through  the  universal  substance  by  tho  action 
of  which  alone  they  can  appear  to  us. 

The  universal  substance,  which  we  may  call  the  absolute,  is 
at  this  stage  of  our  investigations  not  endowed  with  the  attributes 
of  a personal  Deity,  and  it  will  remain  to  be  seen  Ly  further 
analysis  in  how  far  we  ore  able — without  contradiction — to  identify 
it  with  the  object  of  religious  veneration,  in  how  far  that  which  to 
metaphysics  is  merely  a postulate  can  bo  gradually  brought  nearer 
to  us  and  become  a living  power.  Much  in  this  direction  is  said 
by  Lotxo  in  various  passages  of  liis  writing*  ; anything  complete, 
however,  on  the  subject  Is  wanting.  Nor  would  it  oh  if  it 
could  bo  the  intention  of  the  author  to  do  much  more  than  point 
out  the  lines  on  which  the  further  treatment  of  the  subject  should 
advance.  The  actual  result  of  hia  personal  inquiries,  the  gic.it  idea 
which  lies  at  the  foundation  of  his  philosophy,  wo  know.  It  may 
bo  safely  stated  that  Lotze  would  allow  much  latitude  to  individual 
convictions,  as  indeed  it  is  evident  that  the  empty  notion  of  an 
absolute  can  only  become  living  and  significant  to  us  in  the  ttumo 
degree  as  experience  and  thought  have  taught  us  to  realize  the  svriouv 
ne&a  of  life,  the  significance  of  creation,  the  value  of  the  beautiful 
and  tho  good,  and  the  supreme  worth  of  personal  holinc**.  Tc 
endow  tho  universal  substance  with  moral  attributes,  to  maintain 
that  it  is  more  than  the  metaphysical  ground  of  everything,  to  say 
it  ia  tho  perfect  realization  of  the  holy,  the  beautiful,  and  the  g«x*i, 
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can  only  have  a meaning  for  hint  who  feel*  within  himself  what 
ml  out  iotaginaiy  valur*  air  clothed  in  thoM  expressions. 

We  have  still  to  mention  that  esthetics  formed  a principal  and 
favoarite  Btudy  of  LoLzc’b,  and  that  be  has  treated  this  subject  also 
in  the  light  of  tho  leading  ideas  of  his  philosophy.  See  his 
essays  UtSfr  den  Beyriff  derSchOnheii,  Gottingom  1345,  and  Vtbtr 
lie<Un,j\ingca  dcr  KiM.%is<JiouAeU,  ibid.,  1847  ; old  especially  Lia 
GeadudUt  dcr  Milktlik  t*  Deutschland,  Munich,  1888. 

Lotze’s  historical  position  is  of  much  interest.  Though  ho 
disclaims  being  a follower  of  Herb&rt,  his  formal  definition  of 
philosophy  and  his  conception  of  tho  object  of  metaphysics  are 
niiuilar  to  those  of  Herbert,  who  defines  philosophy  as  an  attempt 
to  remodel  the  notions  given  by  experience.  In  this  endeavour  be 
forms  with  Herhart  an  opposition  to  the  philosophies  of  Fichte, 
i5.- helling,  and  Hegel,  which  aimed  at  objective  and  absolute 
knowledge,  and  also  to  the  criticism  of  Kant,  which  aimed  at 
<Letenniaing  the  validity  of  all  human  knowledge.  But  this  for- 
jual  agreement  involves  materi®  difference**  and  the  anirit  which 
bmathos  in  Lotxe'a  writings  is  more  akin  to  the  objects  and 
aspirations  of  the  idealistic  school  than  to  the  cold  formalism  of 
Herbert.  What,  however,  with  the  idealists  was  nn  object  of  thought 
alone,  the  absolute,  is  to  Lotza  only  inadequately  definable  in 
rigorous  philosophical  language ; the  aspirations  ot  the  human 
heart,  tho  contents  of  our  feelings  and  desires,  ths  aims  of  art,  and 
the  tenets  of  religious  faith  must  be  grasped  in  order  to  fill  the 
empty  idea  of  the  absolute  with  meaning.  These  manifestations 
of  tho  divine  spirit  again  cannot  be  traced  and  understood  by 
redscing  (as  He^sl  did)  the  growth  of  the  human  mind  in  tho 
individual,  in  society,  and  in  history  to  ths  monotonous  rhythm  of  a 
speculative  schematism  ; the  essenoo  and  worth  which  is  in  them 
reveals  itself  only  to  the  student  of  detail,  for  reality  is  larger  and 
wider  than  philosophy  ; the  problem,  **  how  the  one  can  be  many,” 
is  only  solved  for  ua  m the  numberless  examples  in  life  and  experi- 
ence which  surround  ua,  for  which  wo  must  retain  a lifelong 
interest,  And  which  constitute  the  truo  field  of  all  useful  human 
work.  This  conviction  of  the  emptiness  of  terms  and  abstract 
notions,  and  of  the  fulness  of  individual  life,  has  enabled  Loire  to 
combine  in  his  writings  the  two  courses  into  which  German 
philosophical  thought  had  been  moving  since  the  death  of  its  great 
founder,  Lcibnitr  We  may  define  these  courses  by  tho  trims 
esotenc  and  exoteric,— tho  former  the  philosophy  of  the  school, 
cultivated  principally  at  ths  universities,  trying  to  systematize  every- 
thing and  reduce  ill  our  knowledge  to  an  Intelligible  principle, 
losing  in  this  attempt  the  deeper  meaning  of  Leibnitz's  philosophy , 
the  latter  the  philosophy  of  general  culture,  contained  in  the 
literature  of  the  classical  period,  in  the  unsystematic  writings  of 
Lessing,  Winkelmarn,  Goethe,  Schiller,  and  Herder,  who  more 
or  less  expressed  their  indebtedness  to  Leibnitz  Lotzo  can  be  said 
to  have  brought  philosophy  out  ef  the  schoolroom  into  the  market 
of  life.  By  understanding  and  combining  what  was  great  aud 
valuable  in  those  divided  aud  scattered  endeavours,  ho  has  become  tho 
true  successor  of  Leibnitz,  and  his  philosophy  will  no  doubt  attain 
that  universal  celebrity  which  was  atUinod  by  the  monadology  and 
the  system  of  pre-established  harmony. 

The  age  in  which  Lotze  .lived  ana  wrote  in  Germany  was  not 
one  peculiarly  fitted  to  appreciate  the  position  he  took  up.  Fre- 
quently misunderstood,  vet  rarely  criticized,  he  was  nevertheless 
greatly  admired,  listened  to  by  devoted  hearers,  and  read  by  an 
increasing  circle.  Bit  no  watchword  of  easy  currency,  no  ready 
Shibboleth,  attracts  or  helps  to  combine  this  increasing  circle  to 
the  unity  of  a philosophical  school.  The  real  meaning  of  Lotze’s 
teaching  is  rescued  only  by  patient  study,  and  those  who  m a hrg>  r 
arrow  er  sense  call  themselves  his  followers  will  probably  foci 
sel*ea  indebted  to  him  more  for  ths  general  direction  he  has 
i to  their  thoughts,  for  the  tone  he  has  imparted  to  their 
life,  for  the  *rmu*ne**  with  which  ho  bos  taught  them  to 
oooaider  even  small  affairs  snd  pn-tical  duties,  and  for  th»  inde- 
structible confidence  with  which  his  philosophy  permits  them  to 
disregard  the  materialism  of  science,  the  * ptri«n  of  shallow 
culture,  the  disquieting  faults  of  philosophical  and  histoncd 
enticimn.  It  is  not  unlikely  that  tne  present  nhav>  of  English 
tnought  will  more  easily  assimilate  the  valuable  erraent*  rf  Litre's 
philosophy,  as  indeed  fragments  and  beginnings  of  a similar  view 
exist  already  in  English  literature.  Wherever  his  writings  are 
widely  read  and  appreciated,  it  will  t»  on  sccoant  of  tho  groat 
m«m)  influence  which  his  philosophy  exerts  in  common  with 
some  systems  of  ths  past,  but  almost  alone  among  the  system*  of 
the  day.  (J.  T.  M.) 

LOU  DUN,  capital  of  fcn  arrondiasement  in  the  depart- 
ment of  Vienne,  France,  stands  on  an  eminence  of  320 
teat,  overlooking  a fertile  plain,  45  mile*  (by  rail)  south- 
west  from  Tours.  It  was  formerly  surrounded  by  walls, 
of  which  only  two  towers  and  a single  gateway  now 
remain.  Of  tho  old  castle  which  was  destroyed  under 
Richelieu,  and  of  which  the  site  is  now  turned  into  a public 
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promenade,  a fino  old  rectangular  donjon  of  the  lhtL 
century  has  been  preserved ; at  its  base  traces  of  Boo  tan 
constructions  have  been  found,  with  fragments  of  porphyry 
pavement,  mosaics,  and  mural  paintings.  The  Carmelite 
convent,  now  occupied  by  the  Brethren  of  Christian 
Doctrine,  was  the  scene  of  the  trial  of  Urban  G randier, 
who  was  burnt  alive  for  witchcraft  in  1634  (see  Bayle’a 
Didionnaire) ; tho  old  Byzantine  church  of  Sainte  Croix, 
of  which  he  was  curd,  is  now  used  as  a market  There  are 
several  curious  old  houses  in  the  town.  Lace  making  and 
candle  making  are  the  chief  industries,  and  there  is  a con- 
siderable trade  in  grain  and  flour.  Before  the  revocation 
of  the  edict  of  Nantes  the  inhabitants  numbered,  it  is 
more  than  12,000  ; in  1876  the  population  was  4622. 

LOUGHBOROUGH,  the  second  town  in  Leicestershire) 
England,  on  the  Midland  Railway,  11  miles  from  Leiccstea 
and  14  from  Nottingham.  In  1881  its  three  parishes  had 
a population  of  14,733.  A large  tract  of  meadow  land  lies 
between  the  town  and  the  river  Soar,  which  is  connected 
with  the  town  by  two  canals, — the  Loughborough  canal, 
formed  in  1776,  and  the  Leicester  canal,  opened  in  1791. 
On  tho  Charnwood  Forest  side  of  tho  town  there  were  once 
extensive  parka.  The  open  fields  in  the  lordship  were 
enclosed  in  1762.  The  town  has  an  excellent  market-place, 
and  is  in  the  centre  of  a rich  agricultural  district  Its  malt 
was  once  of  special  note.  The  old  parish  church  of  AU 
Saints  'stands  on  rising  ground,  and  is  a conspicuous  object 
for  many  miles  round ; the  church  itself  (restored  in  1862) 
is  of  the  Decorated  style,  and  dates  from  tho  14th  century ; 
the  tower  is  Perpendicular.  Emmanuel  church  was  com- 
pleted m 1837,  and  Holy  Trinity  in  1878.  The  Roman 
Catholic  chapel  was  built  in  1833,  and  the  extensive  Early 
English  convent,  since  enlarged,  in  1850.  The  town-hall 
and  com  exchange,  in  the  market-place,  were  erected  in 
1 855,  and  the  cemetery  and  its  elegant  church  date  from 
1857.  The  grammar  school  is  a Tudor  structure,  standing 
in  some  15  acres  of  ornamental  grounds  and  walks ; it  owea 
its  origin  to  Thomas  Burton's  charity,  in  1495.  The  pre- 
sent buildings  were  erected  in  1852,  and  the  new  scheme 
was  devised  under  the  Grammar  School  Act  of  3 <fc  4 Viet. 
The  girls*  grammar  school,  in  the  Early  English  style,  was 
erected  in  1879.  The  other  public  buildings  comprise  a 
dispensary  and  infirmary  /built  at  ths  cost  of  Mr  and  Miss 
Herrick  in  1862),  local  board  offices,  police  station,  schools, 
and  nonconformist  chapels.  There  are  several  large  hosiery 
factories.  Lace  wan  a staple  trade  until  1816  (soo  Heath 
coat).  Bell-founding  was  introduced  in  1840,  and  Messrs 
Taylor  cast  here  in  1881  the  great  bell  for  Sfc  Paul’s, 
London  (17£  tons'.  Iron-foundries,  dye  works,  and  horti- 
cultural glass-works  also  provide  employment 

The  town  is  mentioned  under  the  n*tue  of  Lncteburne  in  Dome*- 
day  Book.  William  the  Conqueror  gave  the  town  and  manor  to 
Hugh  Lupus,  from  whom  they  M*«.d  to  the  more  famous 
Bcspensers.  They  were  h*ld  l>y  the  Vv.iuruonfa  from  1328  to  1464, 
when  they  passed  into  the  Hastings  family,  returning  to  them,  ofUr 
several  changes  of  ownership,  in  1564.  Lord  Moira  sold  the  rnanot 
in  1818,  and  the  major  cart  of  the  manorial  right*  have  now  been 
purchased  by  tho  local  beard.  The  title  of  Baron  Hooting* 
of  Loughborough  was  given  to  Sir  Edward  Hasting*  in  1558,  and 
to  Colonel  Henry  Hastings  in  1643.  Alexander  Wedderbura,  when 
mado  lord  chancellor,  assumed  the  title  of  Lord  Longhboroneh,  in 
1780. 1 John  Cleavcland,  the  royalist  poet,  was  bom  here  in  1813  i 
John  How*,  the  Puritan  divine,  in  1830 ; and  Richard  Pulfaoey, 
the  botanist,  in  1730. 

See  Tteiria  rod  in  a {lit'orica!  Dtttrtplim , 1770  (enl.  Till,  of  Biblicfhtra  Tspe- 
frnp.Ura  Mrttannica'- , lVrttiT'l  SVJi  P» t>«<#  £rspMirm|pt|  Wi-.r*  /7«  of 
LevfKlor onpA,  W.  U.  Dlertk  FMth*  a ParUX  1 af 

Loufhbera%tih,  aod  Hularuat  UandtoU.  I6&1. 

LOUIS  I.,  Roman  emperor  (called  Md«r  From  me,”  al.no 
“ lo  Debonnaire  *’),  was  born  in  778.  He  succeeded  his 
father  Charlemagne  in  814,  having  in  the  previous  year 

1 The  present  courteay  title  borne  by  the  eldest  son  of  the  earl 
Rooalyn  waa  taken  from  Lough  borough  In  Surrey,  la  1765. 
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been  declared  co-regcnt.  /it  the  beginning  of  bis  reign  he 
excited  high  anticipations  by  the  earnestness  with  which 
he  attacked  the  abuses  that  had  accumulated  during  the 
later  years  of  Charlemagne's  sovereignty.  The  licentious- 
ness which  prevailed  at  court  he  sternly  suppressed ; he 
punished  counts  who  were  proved  to  have  misused  their 
authority ; aud  he  sought  to  reform  the  manners  both  of 
tho  secular  and  of  the  regular  clergy.  The  Saxons  and 
the  Frisiaus,  who,  although  conquered,  had  uever  cordially 
accepted  Frankish  rule,  were  conciliated  by  mild  and 
generous  treatment.  A period  of  trouble  aud  confusion, 
however,  was  opened  in  817,  when  Louis,  anxious  to 
establish  the  order  of  succession,  declared  his  eldest  son 
Lot  hair  his  successor,  and  mado  him  co-regent,  grauting 
him  Austrasia  with  the  greater  part  of  Germany.  The 
younger  sons  of  Louis,  Pippin  and  Louis,  received,  the 
former  Aquit&nia,  the  latter  Bavaria,  Boliomia,  Carintliia, 
and  the  subject  Slavonic  and  Avar  territories.  This 
arrangement  was  resented  by  Bernard,  king  of  Italy,  the 
emperor's  nephew,  who  forthwith  rebelled.  He  was  soon 
captured,  and  condemned  to  the  loss  of  his  sight,  while  bis 
kingdom  was  transferred  to  Lothair.  After  the  death  of 
Bernard,  the  emperor,  who  was  a man  of  a gentle  and 
sensitive  temper,  bitterly  repented  the  harsh  punishment 
which  he  bad  sanctioned,  and,  being  further  depressed  by 
the  death  of  his  first  wife,  he  proposed  to  resign  tho  crown 
and  retire  to  a monastery.  He  was  induced  to  abaudon 
this  intention,  and  (in  819)  to  marry  Judith,  the  beautiful 
daughter  of  Count  Welf  of  Bavaria.  In  829  he  made  a 
new  division  of  the  empire  in  favour  of  Charles  (afterwards 
Charles  the  Bald),  his  son  by  his  second  wife.  The  three 
brothers,  deeply  dissatisfied,  combined  to  declare  war 
against  him,  and  at  Compi^gne  he  was  taken  prisoner. 
The  empress  Judith  was  condemned  to  the  cloister  for 
alleged  infidelity  to  her  husband,  aud  Louis  was  virtually 
deposed.  Pippin  and  the  younger  Louis,  suspecting  that 
Lothair  meant  to  usurp  exclusive  authority,  changed  their 
policy,  and  at  a diet  in  Nimeguen  the  emperor  was 
restored.  Soon  afterwards  he  provoked  fresh  disturbance 
by  granting  Aquitania,  tho  territory  of  Pippin,  to  Charles, 
and  in  833  the  army  of  the  three  brothers  confronted  that 
of  their  father  near  Colmar.  When  Louis  was  negotiating 
with  Pope  Gregory  IV.,  who  had  crossed  the  Alps  is  the 
hope  of  restoring  peace,  his  troops  were  persuaded  to  desert 
him,  and  on  the  Liigenfeld  (“  the  field  of  lies  ”)  he  was 
obliged  to  surrender  to  his  sons.  The  empress  was  sent  to 
Italy,  her  Bon  to  the  monastery  of  Priiro,  and  at  Soissons 
Louis  not  only  abdicated,  but  made  public  confession  of 
his  sins,  a long  list  of  which  he  read  aloud.  Again  tli£ 
arrogance  of  Lothair  awoke  the  distrust  of  his  brothers, 
and  they  succeeded  in  reasserting  the  rights  of  the  emperor, 
whose  sufferings  had  excited  general  sympathy.  He  went 
through  the  ceremony  of  corouation  a second  time,  and 
Lothair  found  it  necessary  to  confine  himself  to  Italy. 
After  the  death  of  Pippin  in  838  Louis  proposed  a scheme 
by  which  the  whole  empire,  with  the  exception  of  Bavaria, 
would  have  been  divided  between  Charles  and  Lothair,  to 
whom  the  empress  had  been  reconciled.  The  younger  Louis 
prepared  to  oppose  this  injustice,  and  he  was  supported 
by  the  people  of  Aquitania  in  the  interest  of  Pippin’s  sons. 
A diet  was  summoned  at  Worms  to  settle  the  dispute,  but 
beforo  it  met  the  emperor  died  on  an  island  in  the  Khino 
near  Mainz,  on  the  20th  of  June  840.  He  had  capacities 
which  might  have  made  him  a great  churchman,  but  as  a 
secular  ruler  ho  lacked  prudence  and  vigour,  and  his  mis- 
management prepared  the  way  for  the  destruction  of  the 
empire  established  by  his  father.  His  son  Lothair  L suc- 
ceeded to  the  imperial  title. 

S^e  Funck,  Ludwig  dcr  Framvte,  1832  *,  ami  Si'mon,  Jahrbilctur 
du  Frank ischcti  lieiclus  uttfer  Ludwig  dem  Frommcn,  1874-76 
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LOUIS  II.,  Roman  emperor,  grandson  of  tho  preceding, 
was  born  about  822  aud  crowned  king  of  Lombardy  iu 
844.  From  849  ho  shared  the  imperial  title  with  lin 
father,  Lothair  I.,  being  crowned  at  Rome  by  Leo  IV.  in 
850.  He  succeeded  to  the  undivided  but  almost  entirely 
nominal  dignity  in  855.  On  the  death  of  his  childless 
brother,  Lothair  of  Lorraine,  in  869,  the  inheritance  was 
seized  and  shared  by  his  uncles  Charles  the  Bald  and  Louis 
tho  German ; the  pope,  however,  espoused  the  cause  of 
the  emperor,  crowning  him  king  of  Lorraine  in  872. 
Louis  IL  died  in  875,  and  the  imperial  crown  was  forth* 
with  bestowed  on  Charles  the  Bald. 

LOUIS  III.,  Roman  emperor,  surnamed  “The  Blind, M 
was  the  son  of  Bose,  king  9 Provence,  and,  through  his 
mother,  grandson  of  the  emperor  Louis  II.  He  was  born 
about  880,  called  to  the  throne  of  Provence  in  890,  aud 
crowned  emperor  in  succession  to  Bereogar  L at  Rome  in 
901.  In  905,  while  residing  at  Verona,  he  was  surprised 
by  his  discrowned  rival,  blinded,  and  ultimately  sent  back 
to  Proveuce,  where  he  lived  in  inactivity  and  comparative 
obscurity  until  929. 

LOUIS  the  Child,  though  he  never  actually  received 
the  imperial  crown,  is  usually  reckoned  as  tho  emperor 
Louis  III.  or  Louis  IV.  He  was  the  son  of  the  emperor 
Arnulf,  was  born  in  893,  and  succeeded  to  the  throne  of 
East  Francis  or  Germany  in  900,  when  he  was  six  years  of 
age.  During  his  brief  reign  Germany  was  desolated  by 
the  Hungarians,  who  invaded  the  country  year  after  year, 
defeating  every  force  that  ventured  to  oppose  them.  At 
the  same  time  the  kingdom  was  weakened  by  internal  strife. 
Tho  result  of  the  prevailing  anarchy  was  that  the  imperial 
constitution  established  by  Charlemagne  broke  down,  and 
Germany  was  gradually  divided  into  several  great  duchie*, 
the  rulers  of  which,  while  acknowledging  the  supremacy  of 
the  king,  sought  to  become  virtually  independent  Louis, 
the  last  of  the  Carolingian  race  iu  Germany,  died  in  911. 

LOUIS  IV.  (or  V.),  “the  Bavarian,”  German  king  and 
Roman  emperor,  was  bom  in  1 266.  He  was  the  son  of 
the  duke  of  Bavaria,  and  in  1314,  after  the  death  of  the 
emperor  Henry  VII.,  was  elected  to  the  throne  by  five  of 
the  electors,  the  others  giving  their  votes  for  Frederick, 
duke  of  Austria.  This  double  election  led  to  a civil  war, 
in  which  Frederick  was  supported  by  the  church  and  by 
many  nobles,  while  the  inhabitants  of  the  great  cities  rallied 
round  Louis.  In  1322  Louis  gained  the  battle  of  Miihldotf, 
taking  Frederick  prisoner;  but  the  war  still  went  on.  Pope 
John  XXIL  excommunicated  Louis  in  1324;  whereupon, 
wishing  to  bring  the  conflict  to  an  end,  Louis  offered  to 
liberate  Frederick  on  condition  that  he  would  withdraw 
his  claim  to  the  throne,  and  restore  the  cities  and  imperial 
lands  seized  by  his  party  in  Swabia.  Frederick,  finding 
that  the  obstinacy  of  his  brother,  Duke  Leopold,  would 
render  it  impossible  to  fulfil  these  terms,  returned  to  cap- 
tivity ; and  Louis  was  so  touched  by  his  magnanimity  that 
he  proposed  that  they  should  share  the  responsibilities  of 
government.  The  plan  was  tried  but  did  not  succeed, 
and  was  virtually  abandoned  before  Frederick's  dcath^t) 
1330.  In  1327  Louis  had  gone  to  defend  his  rights  Tin 
Italy,  where  he  was  crowned  emperor  by  Pope  Nicholas  ft., 
whom  he  supported  in  opposition  to  Tope  John  XX^S. 
Returning  to  Germany  in  the  year  of  Frederick’s  death, 
be  made  peace  with  tho  house  of  Austria,  but  John  XXIJV 
refused  to  be  Conciliated,  and  his  successor  Benedict  XII., 
acting  in  part  under  the  influence  of  France,  continued 
the  struggle.  Irritated  by  tho  revival  of  papal  pretensions 
which  no  longer  commanded  respect  in  Germany,  the  elec- 
tors met  at  Rhensc,  and  on  the  15th  of  July  1338,  iasued 
an  important  declaration  to  the  effect  that  the  emperor 
derived  his  right  to  the  German  and  imperial  crowns,  not 
from  the  pope,  but  from  the  electors  by  whom  he  w&i 
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appointed.  A*  the  representative  ol  national  independence, 
Louis  might  have  made  himself  one  of  the  most  popular 
of  the  emperors,  but  ho  excited  bitter  jealousies  by  his 
grasping  and  unscrupulous  disposition.  By  his  marriage 
with  Margaret,  the  sister  of  Count  William  of  Holland,  he 
secured  Holland,  Zealand,  Friesland,  and  Hainault ; and 
he  obtained  the  mastery  of  Tyrol  by  separating  the  heiress, 
Margaret  Maultasch,  from  her  husband,  a sou  of  John, 
the  powerful  king  of  Bohemia,  and  making  her  the  wife  of 
his  own  eon  Louis,  to  whom  (in  1322)  he  had  granted  tha 
march  of  Brandenburg.  The  enemies  ho  thus  created  were 
reinforced  by  Pope  Clement  VI.,  who  not  only  excom- 
municated him  again,  but  (in  1346)  persuaded  a party  of 
the  electors  to  appoint  a new  king.  Their  choice  fell  on 
Charles,  margrave  of  Moravia,  the  sou  of  King  John  of 
Bohemia,  who  at  once  made  an  unsuccessful  attempt  to 
recover  Tyrol.  The  outbreak  of  a new  civil  war  was 
prevented  by  the  sudden  death  of  Louis  at  a bear  hunt 
near  Munich,  on  the  11th  of  October  1347.  The  conflict 
between  the  pjpaev  and  the  empiro  was  practically  closed 
during  the  reign  of  Lonis,  and  he  marked  an  epoch  by  his 
encouragement  of  the  cities  in  opposition  to  the  princes 
and  nobles. 

Sc«  Mnnncrt,  Kaiser  Ludwig  IV.,  1812 ; Fr.  von  Weech,  Kaiser 
Ludwig  der  Baier  «uui  Konig  Johan*  von  BUhrncn,  I860 ; and 
Dobner,  Die  Atmiunudendeung  iwisctun  Ludwig  IK.  cUm  Baier 
und  Friedrich  dan  Schtncn  r on  Oesterreich,  1875. 

LOUIS  tub  German,  son  of  the  emperor  Louis  L,  was 
born  in  804.  In  the  flrsfc  partition  of  the  empire  in  817 
he  received  Bavaria,  Bohemia,  Carintbia,  and  the  subject 
territories  on  his  eastern  frontier.  Displeased  by  later 
schemes  of  partition  in  favour  of  his  half-brother  Charles, 
he  associated  himself  with  his  brothers  Lothair  and  Pippin 
against  the  emperor,  and  he  was  in  the  field  in  defence  of 
his  rights  when  his  father  diod.  After  the  emperor’s  death 
in  840,  Louis  and  Charles  united  against  Lothair,  whom 
they  defeated  in  the  battle  of  Fontenay,  and  in  843  Louis 
received  by  the  treaty  of  Verdun  the  whole  of  Germany  to 
the  east  of  the  Rhine,  with  Mainz,  Spires,  and  Worms  on 
the  left  bank.  Ho  was  a wise  and  vigorous  ruler,  but  bis 
forces  were  inadequate  to  protect  the  northern  port  of  his 
kingdom  against  the  Norsemen,  and  he  was  not  always 
successful  in  his  wars  with  Slavonic  tribes.  In  858  he 
invaded  West  Francia,  which  he  hoped  to  unite  with  East 
Francia,  his  own  state  ; but  Charles  the  Bald  proved  to  be 
stronger  than  Louis  had  supposed,  and  he  was  obliged  to 
retreat  When  Lothair  of  Lorraine  died  in  869,  his  king- 
dom was  seized  by  Charles,  who  caused  himself  to  be 
crowned  at  Metx  ; but  in  the  following  year,  by  the  treaty 
of  Mersen,  the  eastern  half  of  the  country  was  coded  to 
Louis.  Louis  expected  to  receive  the  imperial  crown  after 
the  death  of  the  emperor  Louis  LL  Charles,  however, 
outwitted  him,  and  Louis  was  attempting  to  ayengo  this 
supposed  wrong  when  ho  died  at  Frankfort  on  August  28, 
876.  East  Francia  and  West  Francis  were  again  united 
under  Charles  the  Fat;  but,  as  Louis  was  the  first  sovereign 
who  ruled  over  the  Germans,  and  over  no  other  Western 
people,  be  is  generally  considered  the  founder  of  the 
German  kingdom. 

Bee  Dummlcr,  (kochickU  dee  Ostfr&nkuchen  Ecichs,  1862. 

LOUIS  I.,  king  of  France,  surnamed  Le  Pdbonnaire  or 
the  Pious  See  France,  voL  ix.  p.  633;  Germany,  voh 
x.  p.  480  ; and  Louis  L,  emperor,  supra. 

LOUIS  IL,  surnamed  Le  Rtgue  or  the  Stammerer,  the 
son  of  Charles  L ('*  The  Bald  ")  by  Irmeutrud  of  Orleans, 
and  the  grandson  of  Louis  the  Pious,  was  born  on 
November  1,  846.  On  the  doath  of  his  elder  brother 
Charles,  the  second  son  of  Charles  the  Bald,  he  was  con- 
secrated king  of  Aquitania  in  867,  and  ton  years  afterwards 
be  succeeded  his  father,  being  crowned  by  Hincmar  of 


Rheims  under  the  title  of  u king  of  the  French,  by  the 
mercy  of  God  and  the  election  of  the  people”  (December 
8,  877).  In  the  following  year  (September  7)  he  availed 
himself  of  the  presence  of  Pone  John  VIIL  at  Troyes  to 
obtain  a fresh  consecration.  lie  died  at  Compifcgne,  after 
a feeblo  and  ineffectual  reign  of  eighteen  months,  on 
April  10,  879. 

LOUIS  III.,  son  of  tho  preceding  by  Ansgarde,  daughter 
of  Count  Hardouin  of  Brittany,  was  born  about  the  year 
863,  and  in  879  was  designated  by  his  father  sole  heir  to 
the  French  throne.  It  was  decided  among  tho  nobles, 
however,  that  the  inheritance  should  be  divided  between 
Louis  und  his  younger  brother  C&rloman,  the  former 
receiving  Neustria,  or  all  France  north  of  the  Loire,  and 
the  latter  Aquitania  and  Burgundy.  On  the  Loire  and 
elsewhere  the  two  brothers  inflicted  several  defeats  on  the 
Northmen  (879-88 1J ; but  in  882  Louis  succumbed  to  the 
fatigues  of  war,  leaving  his  inheritance  to  Carloman. 

LOUIS  IV.,  surnamed  D'Outremer  (Transmarinus),  son 
of  Charles  IIL  (**  The  Simple  ”)  and  grandson  of  Louis  IL, 
was  born  in  921.  In  consequence  of  the  disasters  which 
befell  his  father  in  922,  Louis  was  taken  by  his  mother 
Odgiva,  sister  of  Athelstan,  to  England,  where  his  boy- 
hood was  spent, — a circumstance  to  which  he  owes  his 
surname.  On  the  death  of  Raoul  or  Rodolph  of  Burgundy, 
who  had  bcon  elected  king  in  place  of  Charles,  the  choice 
of  Hugh  tho  Great,  count  of  Paris,  and  the  other  nobles, 
fell  upon  Louis,  who  was  accordingly  brought  over  the 
Channel  and  consecrated  in  936.  HU  de  facto  sovereignty, 
however,  was  confined  to  tho  couatehip  of  Laon.  In  939 
ho  became  involved  in  a struggle  with  Otto  L (“The 
Great1*)  of  Germany  about  Lorraine,  which  had  transferred 
its  allegiance  to  him ; the  victory  remained  at  last  with 
the  emperor,  who  married  hu  sister  Gcrberga  to  Louis 
After  the  death  of  William  Longaword,  duke  of  Normandy, 
Lonis  endeavoured  to  strengthen  his  influence  in  the  duchy 
by  obtaining  possession  of  the  person  of  Richard  the  infant 
heir,  but  a scries  of  intrigues  resulted  only  in  bis  own 
captivity  at  Rouen  in  944,  from  which  he  was  not  released 
in  tho  following  year  until  he  had  agreed  to  surrender 
Laon  to  his  powerful  vassal  Hugh  the  Great.  By  the 
interposition  of  Otto,  tho  brother-in-law  of  Louis,  Hugh, 
who  for  some  years  had  effectually  resisted  both  tho  carnal 
resources  of  the  empire  and  the  spiritual  weapons  of  the 
church,  was  at  last  persuaded  to  restore  Laon.  The  last 
years  of  this  reign  were  marked  by  repeated  Hungarian 
invasions  of  France.  Louis  died  in  954,  and  was  succeeded 
by  his  son  Lothaire. 

LOUIS  V.,  Le  Fain&int,  son  of  Lothaire  and  grandson 
of  LouU  IV.,  the  last  of  tho  Caroiingian  dynasty,  was 
bom  in  966,  succeeded  Lothaire  in  March  986,  and  died 
in  May  987.  He  was  succeeded  by  Hugh  Capet 

LOUIS  VL,  surnamed  Le  Gros,  L’fivcLllfi,  and  Le 
Batailleur,  the  son  of  Philip  L of  France  and  Bertha  of 
Holland,  was  bora  about  1078,  was’  associated  with  his 
father  in  the  government  in  1100,  and  succeeded  him  in 
1108.  For  some  account  of  his  character,  and  of  ths 
events  of  hia  reign,  see  France,  voL  ix.  pp.  538,  639.  He 
died  on  August  1,  1137.  x 

LOUIS  VIL,  Le  Jounoand  Le  Pieux,son  of  Louts  VI., 
was  bora  in  1120,  and  was  associated  with  his  father  on 
the  death  of  his  elder  brother  Philip  in  1131,  being  crowned 
at  Rheims  on  October  25  by  Pope  Innocent  IL  He 
succeeded  to  the  undivided  sovereignty  in  1137,  the  news 
of  his  father’s  death  reaching  him  as  ho  was  engaged  at 
Poitiers  in  the  festivities  connected  with  his  unlucky 
marriage  to  Eleanor  of  Aquitania.  In  1141  ho  made  an 
unsuccessful  attempt  to  assert  his  rights  as  duke  of 
Aquitania  over  tho  countship  of  Toulouse,  and  in  1142  he 
fell  into  a vehement  quarrel  with  Pope  Innocent  IL,  who 
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had  presumed  too  much  on  the  piety  of  tile  veil  brought- 
up  young  prince  by  eppointing  a nephew  of  bin  own  to 
the  arebhiahoprio  of  Bourgea.  In  the  coune  of  the  conteat 
Louie,  who  had  been  excommunicated,  pursued  the  new 
archbiahop  into  the  territory  of  the  count  of  Champagne, 
and  stormed  Vitry,  in  tho  sack  of  which  the  cathedral  was 
burned,  causing  the  death  of  three  hundred  persons  who 
had  taken  refuge  within  its  walls  (1143).  Louis,  horror- 
struck,  made  pause  with  the  pope  and  his  secular  ad  senary, 
but  found  that  nothing  less  than  a pilgrimage  to  the  Holy 
Land  would  suffice  to  expiate  bis  oficnco.  The  capture  of 
Edessa  and  the  massacre  of  the  Christians  in  1144  led  to 
tho  preaching  of  the  second  ernsado  by  8t  Bernard,  and  in. 
1147  the  king,  leaving  the  regency  in  the  hands  of  the 
AbtxS  Sugar  and  Raoul,  count  of  Varmandois,  set  out  for 
the  East,  accompsniod  by  his  queen,  a large  company  of 
nobles,  and  twenty-four  thousand  men.  The  disastrous 
results  of  the  expedition,  personal,  domestic,  and  pnblic, 
have  already  been  recorded  in  the  article  Ensues  (vol. 
ix.  p.  S40),  where  also  his'  long  struggle  with  Henry  IL 
of  England;  which  terminated  only  in  1178,  is  briefly 
described.  In  1178  be  made  a pilgrimage  to  the  tomb  of 
St  Thomas  of  Canterbury  on  behalf  of  his  eldest  eon  Philip 
Augustus,  then  dangerously  ill,  and  in  the  following  year 
he  associated  him  with  himself  In  the  sovereignty.  Louis 
died  on  September  18,  118(X 

LOUIS  ;VH1.,  snrnamod  Le  Lfon,  born  on  September 
5,  1187,  was  the  son  of  Philip  Augustus,  whom  he  suc- 
ceeded in  July  1223.  In  1200  he  had  married  Blanche 
of  Castile,  the  granddaughter  of  Henry  IL  of  England, 
and  in  virtue  of  this  connexion  he  received  from  the 
English  barons  in  1216  an  offer  of  the  crown,  which 
he  accepted.  Landing  in  England  in  May,  he  achieved 
several  military  successes,  but  retired  early  in  1111;  later 
in  the  same  year  he  renewed  the  attempt  to  make  good  hia 
claims,  but  finally  quitted  English  aoO  in  September.  He 
next  took  charge  of  the  war  ogainat  the  Albigansea  with 
varying  success ; it  continued  after  his  accession  to  the 
throne,  and  ultimately  proved  fatal  to  him.  He  died,  most 
probably  of  pestilence,  shortly  after  the  capture  of  Avignon, 
at  Montpensier  in  Auvergne  on  November  8,  1226,  and 
was  succeeded  by  hia  eon  Louis  IX. 

LOUIS  IX.,  Sajst  (1218-1270).  Bee  Fkahce,  voj. 
ix.  pp.  642,  543.  He  was  canonixed  by  Boniface  VIIL  in 
1297,  and  is  commemorated  in  the  Roman  Catholic 
Church  on  Auguat  25  or  26.  He  was  succeeded  by  his 
ion  Philip  HL 

LOUIS  X.,  Le  Hutin,  was  the  eldest  son  of  Philip  IV. 
(the  Fair)  and  Joan  of  Navarre,  and  waa  bora  in  1289. 
He  succeeded  his  ufother  in  the  kingdom  of  Navarre  and 
countahips  of  Champagne  and  Brio  in  1305.  Historians 
are  not  agreed  as  to  the  origin  of  the  surname  (“The 
Quarreiler  ”)  by  which  he  ia  known  in  France,  but  it  seems 
with  moat  probability  to  commemorate  the  wild  and 
boisterous  character  of  hia  youth.  He  succeeded  his 
father  in  1314,  and  died,  after  a abort  and  unimportant 
reign  of  less  than  two  years,  in  June  1316.  He  waa 
succeeded  by  hia  brother  Philip  V. 

LOUIS  XL,  son  of  Charles  VIL  and  Mary  of  Anjou, 
was  bora  at  Bourgea  on  July  3,  1423.  His  jealous, 
ambitious,  and  reatlusa  character  early  manifested  itself  in 
the  attitudo  of  opposition  he  assumed  to  his  father's  mistress 
Agnee  Sorel,  and  in  the  part  he  took  (1439)  as  leader  of 
the  “ Prsgucrie,"  as  the  league  formed  by  the  nobles 
against  tho  introduction  of  a standing  army  was  called. 
Though  pardoned  by  his  father  in  1440  after  the  failure  of 
the  attempt  he  never  thenceforward  enjoyed  any  of  hia 
confidence.  Ha  distinguished  himself  in  the  years 
immediately  following  in  several  military  expeditions,  but 
finally  settled  (1446)  in  hia  apanage  of  Dauphinc,  where 


he  acted  with  great  independence,  until  in  1456  Charts!, 
irritated  by  the  intrigues  of  bis  son,  intimated  hia  intention 
of  himself  resuming  the  government  of  that  province.  Not 
waiting  the  arrival  of  the  army  which  bad  been  sent  to 
take  possession,  Louis  fled  for  protection  to  his  uncle  the 
duke  of  Burgundy,  who  assigned  him  a pension  and  a 
residence  at  Nicppo  near  Brussels  The  death  of  Charles 
on  July  22, 146],  permitted  hia  return  to  Prance,  where  he 
was  crowned  at  PyhoH:-  as  Louis  XI.  iu  the  following 
mouth.  For  the  leading  events  of  the  three  periods  of  hia 
reign  the  reader  is  referred  to  Fusses,  vol  ix.  pp.  552, 553, 
He  died  at  Flees  is-lee-Tours  on  August  30.  1483,  and  was 
succeeded  by  his  son  Charles  VIIL 

LOUIS  XIL  was  bora  at  Blois  in  1462.  His  father 
was  Charles,  duke  of  Orleans,  the  grandson  of  Charles  V. 
and  the  cousin  of  Charles  VIL,  who  spent  twenty-five  years 
of  captivity  in  England,  and  who  still  holds  an  honourable 
place  on  the  roll  of  French  poets,  Louis  himself  waa  for 
three  years  (1487-90)  the  prisoner  of  his  second  cousin, 
Charles  VIII.,  in  the  castle  uf  Bourgea,  but  afterwards 
seconded  hia  ambitious  schemes  faithfully  and  well,  and  on 
his  death  (1498)  succeeded  him,  taking  the  titles  of  king 
of  France,  Jerusalem,  and  the  Two  Sicilies,  and  duke  of 
Milan.  For  the  events  of  his  reign  see  Fn  tries,  vol  ix.  pp. 
554,  565.  Hedied  on  January  1, 1515,  and  waa  succeeded 
by  Francis  L 

LOUIS  XIIL,  tho  son  of  Honry  IV.  and  Mary  da’  Medici, 
was  horn  at  Fontaineblean  on  September  27,  1601,  and 
aneceeded  bis  father  on  May  14,  1610,  hia  mother  mean- 
while availing  herself  of  the  confusion  caused  by  thu 
assassination  to  seize  the  regency.  For  some  years  the 
affaire  of  tho  kingdom  were  directed  by  the  council  o! 
regency  in  which  the  Florentine  Concini,  created  Marquis 
d’Ancro  and  a marehal  of  Francs,  waa  the  moat  prominent 
figure.  After  the  assassination  of  D'Ancre  in  1617, 
Marshal  Luynes,  the  favourite  of  tha  weak  young  king, 
held  the  reins  of  power  for  about  four  yean ; hia  death  of 
camp  fever  in  the  end  of  1621,  in  the  course  of  the 
Huguenot  campaign,  left  Loins  free  to  assert  bis  own 
independence,  which  he  did  by  carrying  on  the  war  with 
some  vigour  until  its  termination  In  the  peace  of 
Montpellier  (1622).  In  1624  Richelieu  entered  the  council 
of  state,  and  guidod  tho  affaire  of  Louis  and  of  France  for 
the  next  eighteen  years  (see  Foancx,  vol  ix.  pp.  56S-G71). 
Louis,  who  died  at  St  Germain-en-Leye  on  May  14,  1G43, 
was  married  at  tha  ago  of  fouiteon  (December  1616)  to 
Anne  of  Austria,  daughter  of  Philip  III.  of-Spoin  ; but  hia 
eldest  son,  who  succeeded  him  as  Louis  XIV.,  waa  not  born 
until  twenty-three  years  afterwards. 

LOUIS  XIV.,  surnatned  Lo  Grand,  the  elder  son  of  the 
preceding,  was  born  at  Saint-Germain -en-Layo  oh  September 
16,  1638,  succeeded  to  the  throne  of  France  in  hia  fifth 
year,  was  declared  of  age  in  September  1651,  and  was 
crowned  on  June  7,  1654.  His  marriage  with  the  infanta 
Maria  Theresa  of  Austria,  daughter  of  the  Spanish  Philip 
TV.,  waa  solemnized  at  St  Jean-de-Luz  on  June  9,  1660. 
On  the  death  of  Mazorin  in  1661  Louis  XTV.  began  his 
true  reign,  the  leading  ovents  of  which-  will  be  found 
recorded  in  tho  article  Feance  (vol  ix.  p.  .17 4-584).  He 
died  at  Versailles  on  September  1, 1716.  Of  his  legitimate 
children  by  Maria  Theresa,  only  one,  Lonis  the  Dauphin 
(1661-1711),  reached  manhood ; he  was  married  to  a 
Bavarian  princess  by  whom  he  had  three  sons — Louis  the 
Dauphin,  duke  of  Burgundy,  who  waa  the  father  of  Louia 
XV. ; Philip,  duke  of  Anjou,  afterwards  Philip  V.  of  Spain  ; 
and  Charles,  duke  of  Berri 

LOUIS  XV.,  great-grandson  and  successor  of  the  pre- 
ceding, born  at  Versailles  on  February  15,  1710,  was 
the  third  sun  of  Louis,  duke  of  Burgundy.  His  father 
became  dauphin  in  1711,  and  died  ia  1712,  and  he  him- 
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•el l succeeded  to  the  throne  of  France  on  September  1, 
1715.  HU  majority  was  declared  in  February  1723,  and 
on  September  5,  1725  (hU  cousin,  to  whom  he  had  been 
engaged  since  1721,  having  been  sent  back  to  Spain), 
hi*  marriage  to  Maria  Leczinski  of  Poland,.  hU  senior  by 
seven  years,  was  solemnized  at  Fontainebleau.  This  union 
continued  to  subsUt  after  & fashion  until  thft  queen's 
death  in  1768;  but  the  successive  relations  of  the  king 
with  De  ChAteauroux,  De  Pompadour,  and  Du  Barry  are 
dements  of  much  greater  interest  and  importance  to  the 
student  of  his  reign.  His  surname  of  “ Lo  Bien-aimo  ” is 
said  to  date  from  August  1744,  when  he  was  seized  with 
a dangerous  illness  at  Metz ; the  people  of  Paris  rushed  in 
crowds  to  the  churches  to  pray  for  his  recovery,  nor  could 
they  sleep,  eat,  or  enjoy  any  amusement  until  the  “ well- 
beloved  king  ” was  out  of  danger.  He  died  of  small  pox 
on  May  10,  1774,  having  been  predeceased  for  some  years 
by  his  only  son  Louis.  His  successor  was  his  grandson 
Lrnm  XVI.  * For  his  reign  see  France  (voL  ix.  pp.  584- 
533). 

LOUIS  XVL,  third  son  of  Louis  the  Dauphin,  and 
grandson  of  Louis  XV.,  was  bom  at  Versailles  on  August 
23,  1754,  was  married  to  Marie  Antoinette,  archduchess 
of  Austria,  at  Versailles,  on  May  16,  1770,  succeeded  his 
grandfather  on  May  10,  1774,  and  was  beheaded  ou 
January  21,  1793.  See  France  (voL  ix.  pp.  593-604). 

LOUIS  XVIL,  titular  king  of  France,  the  third  son  of 
Louis  XVL  and  Marie  Antoinette,  was  born  at  Versailles 
on  March  27,  1785,  became  dauphin  in  June  1789,  wtus 
proclaimed  king  after  the  execution  of  his  father,  was 
recognized  as  such  by  the  Governments  of  England  and 
Russia,  but  died  in  captivity  in  the  Temple,  Paris,  June  8, 
1795. 

LOUIS  XVIII.,  brother  of  Louis  XVL,  was  the  fourth 
grandson  of  Louis  XV.,  and  waa  born  at  Versailles  on 
November  17,  1755,  receiving  at  hia  birth  the  title  of 
count  of  Provence.  During  the  earlier  stages  of  the 
revolutionary  struggle  bo  showed  considerable  symiiathy 
with  the  popular  party,  but  in  June  1791  he  found  it 
necessary  to  withdraw  to  Coblentz.  and  subsequently  he 
took  some  part  in  the  operations  of  the  army  of  CondA  He 
was  at  Hamm  in  Westphalia  when  tidings  of  hia  brother’s 
murder  arrived,  and  lost  no  time  in  proclaiming  the 
■accession  of  his  nephew  Louis  XVIL,  himself  being 
recognized  as  regent.  In  June  1795  he  succeeded  to  the 
regal  title  J after  several  years  of  involuntary  wandering  he 
found  an  asylum  in  England  from  October  1807  till  April 
1814,  when  he  re-entered  France.  H € only  once  left  it 
again,  during  the  “ Hundred  Days”  (March  to  June  1815); 
bis  death  took  place  at  Paris  on  September  18, 1824.  For 
his  reign,  see  Franch  (vol.  ix.  pp,  617-519).  Ho  was 
succeeded  by  hia  brother  Charles  X. 

LOU  1S-PHILIPPE,  king1  of  the  French,  was  bom  at 
the  Palais  Royal,  Paris,  on  October. 6,  1773.  His  father 
waa  Louis- Pbiiippo-Joacph,  duke  of  Orleane,  a descendant 
of  the  younger  brother  of  Louis  XIV,  and  by  his  mother 
he  derived  his  origin  from  the  Comte  de  Toulouse,  the 
legitimized  son  of  Louis  XIV,  and  Madame  de  Montespen. 
At  his  birth  he  received  the  title  of  duke  of  Valois ; and 
after  1785,  when  his  father  succeeded  to  the  Orleans  title, 
he  himself  bore  that  of  duke  of  Chartres.  In  1781  Madame 
do  Genlis  was  appointed  his  “ gouvemeur.”  From  1789 
onwards  he  manifested  sincere  sympathy  with  the  new 
ideas  then  gaining  currency,  and  in  June  1791  ho  joined 
at  Yen  dome  the  regiment  of  dragoons  of  which  he  had  been 
eolonel  since  1785.  In  1792  he  took  part  in  the  battles 
of  Valmyand  Jemmapes,  holding  high  military  rank  under 
Keltermann  and  Dumouriez ; in  the  following  year  he  was 
present  at  the  bombardment  of  Venloo  and  of  Maastricht, 
tod  showed  r*a*arkablc  courage  at  Neerwindeu.  Proscribed 
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along  with  Dumouriex,  he  entered  upon  a period  of  twenty? 
one  years  of  exile  from  France,  spent  partly  in  Switzerland 
and  other  European  countries,  partly  in  the  United  States 
and  in  the  Spanish  American  colonies.  By  the  execution 
of  hia  father  he  became  duke  of  Orleans  in  1793;  and  he 
waa  married  to  Marie  Amalie,  daughter  of  Ferdinand  IV.I 
of  Naples,  at  Palermo,  on  November  25,  1809.  In  April! 
1814  he  returned  to  Paris,  where  his  old  military  rank  and 
the  property  of  hia  father  were  restored  to  him;  the 
“Hundred  Days"  in  1815  condemned  him  to  a renewed 
but  much  briefer  exile;  during  the  reign  of  Loots  XVIII 
bo  waa  regarded  with  some  jealousy  by  the  court  on  account 
of  his  liberal  opinions,  but  enjoyed  greater  favour  under 
Charles  X.;  immediately  after  the  three  days  of  July  1830 
he  waa  called  to  exercise  the  functions  of  “lieutenant; 
general  of  the  kingdom,"  and  on  August  9 he  accepted  th« 
title  of  king  of  the  French.  For  his  reign  see  Francr 
(voL  ix.  p.  620-622).  Escaping  in  disguise  from  Paris  at 
the  Revolution  of  1848,  he  on  March  3 reached  England; 
where  Claremont  was  his  home  until  his  death  on  August 
26,  1850. 

LOUISA  (1776-1810),  queen  of  Prussia,  waa  horn 
March  10,  1776,  in  Hanover,  where  her  father,  Duke 
Charles  of  Mecklenburg-Strelitz,  was  commandant  After 
the  death  of  her  mother,  who  was  by  birth  a princess  of 
Hesso- Darmstadt,  she  was  entrusted  to  the  care  of  a Frauiein 
von  Wolzogen,  and  afterwards  to  that  of  her  grandmother,) 
the  landgravine  of  Hesse-Darmstadt  During  the  period* 
of  the  revolutionary  wars,  she  lived  for  some  time  with, 
her  sister  Charlotte,  the  wife  of  Duke  Frederick  of  SaxeJ 
Hildburehauaen.  In  1793  she  met  at  Frankfort  the  crown! 
prince  of  Prussia,  afterwards  King  Frederick  William  IILJ 
who  was  so  fascinated  by  her  beauty,  and  by  the  nobleness! 
tof  her  character,  that  he  asked  her  to  become  his  wifeJ 
On  April  24  of  the  same  year  they  were  betrothed,  and  on! 
tbe  24th  of  December  they  were  married.  As  queen  o£ 
Prussia  she  commanded  universal  respect  and  affection,' 
and  nothing  in  Prussian  history  is  more  pathetic  than  the 
patience  and  dignity  with  which  she  bore  the  sufferings 
indicted  on  her  and  her  family  during  tbe  war  between 
Prussia  and  France.  After  the  battle  of  Jena  she  went 
with  her  husband  to  Kdnigsberg,  and  when  the  battles  of 
Eylau  and  Friedland  had  placed  Prussia  absolutely  at  the 
mercy  of  France,  she  made  a personal  appeal  to  Nape leonr 
at  his  headquarters  in  Tilsit,  but  without  success.  Early 
in  1808  she  accompanied  the  king  from  Memel  to  Kooigs- 
berg,  whence,  towards  the  end  of  tbe  year,  she  visited 
St  Petersburg,  returning  to  Berlin  on  the  23d  of  Decembes 
1809.  Daring  the  war  Napoleon,  with  incredible  bru- 
tality, attempted  to  destroy  the  queen's  reputation,  but  the 
only  effect  of  his  charges  in  Prussia  was  to  make  her  more 
deeply  beloved. ' On  the  19th  of  Jnly  1810  she  died  in 
her  husband’s  arms,  while  visiting  her  father  in  Strelitz. 
No  other  queen  in  modern  times  has  been  more  sincerely 
mourned.  She  was  buried  in  the  garden  of  the  palace  at 
Charlottenburg,  where  a beautiful  mausoleum,  containing  a 
fine  recumbent  statue  by  Raucb,  was  built  over  her  grave. 
In  1840  her  husband  was  buried  by  her  side.  The  Louisa 
Foundation  (Luisenetift)  for  the  education  of  girls  was 
established  in  her  honour,  and  in  1814  Frederick  William 
III.  instituted  the  Order  of  Louisa  (Luisenorden).  On 
the  10th  of  March  1876  tbo  Prussian  people  celebrated 
tbe  hundredth  anniversary  of  her  birth,  and  it  was  then 
decided  to  erect  a statue  of  Queen  Louisa  in  the  Thiergarteo 
at  Berlin. 

8m  Ada  ml,  Luift,  Kcmtfin  con  /Vrwjjwn,  7th  ed.,  1875  ; Engel, 
ITbnijin  Lnise,  1876  ; Kluckhcbo,  Lurse,  Kont^n  con  Prtusscn, 
1876  ; Mommsen  suit  Trcits-hke,  Ari»»i>ts  Luix,  1876;  ia 
English,  Hudson,  Life  and  Times  ttf  Louisa,  Cuern  qf  Prusnik. 
1674. 
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LOUISIANA. 

LOUISIANA,  one  of  the  southernmost  Staten  of  the  American 
Union,  was  admitted  into  the  United  States  of  America  on 
the  thirtieth  of  April,  1812.  It  is  bounded  on  the  north  by 
Arkansas,  on  the  east  by  Mississippi,  on  the  south  by  the  Gulf 
of  Mexico,  on  the  west  by  Texas.  The  western  line  begins 
on  the  gulf  at  the  mouth  of  the  Sabine  River,  and  follows  a 
line  drawn  along  the  middle  of  that  stream,  so  as  to  include 
all  islands  to  the  thirty-second  degree  north  latitude,  and 
thence  due  north  to  the  thirty-third  degree.  The  northern  line 
follows  this  parallel  of  latitude  to  a point  in  the  middle  of  the  ] 
Mississippi  River.  From  this  point  the  eastern  line  follows  1 
the  middle  of  the  river  to  the  thirty-first  degree,  and  mns  on 
the  parallel  to  the  eastern  branch  of  Pearl  River;  the  line  [ 
then  follows  the  middle  of  this  stream  to  its  mouth  in  the  estu-  j 
ary,  which  connects  Lake  Pontcli  art  rain  with  the  gulf.  The 
8tate  is  290  miles  from  east  to  west  and  200  from  north  to  south. 
The  area  is  a snperfice  of  about  48,000  square  miles,  Louisi- 
ana being  in  extent  about  equal  to  North  Carolina.  There  are 
1,000  square  miles  of  land-locked  bays,  1,700  of  inland  lakes 
and  540  of  river  surface,  which  leaves,  according  to  the  last 
census,  45,420  square  miles  of  land  area  for  the  State. 

Climate, — The  climate  of  the  State  is  semi-tropical.  The 
mean  annual  temperature  is  between  60°  and  75®  Fahr.  The 
mean  temperature  for  the  hottest  month  is  85°  and  for  the 
coldest  month  about  45°.  Summer  is  the  longest  season ; it  con- 
tinues for  five  mouths,  and  besides  there  are  many  hot  days  in 
March  and  April,  October  and  November.  The  thermometer 
sometimes  reaches  105°  in  the  summer,  and  in  winter  it 
has  fallen  to  17°.  Ulloa  relates  that  he  has  seen  the  Missis- 
sippi frozen,  before  New  Orleans,  for  several  yards  from  the 
shore.  The  variations  in  the  thermometer  are  frequent  and 
sudden ; it  falls  and  rises,  within  a few  hours,  from  ten  to 
twenty-four  degrees. 

The  fall  of  the  year  is  the  most  pleasant  season  in  Louisiana, 
and  when  the  wind  is  northerly  the  sky  is  remarkably  serene. 
The  transition  from  winter  to  summer  is  by  an  extremely  short 
spring.  The  winds  are  generally  erratic  and  changeable,  blow- 
ing within  a short  space  of  time  from  every  point  of  the  com- 
pass. 

Surface. — By  a singularity  of  which  Louisiana  offers  perhaps 
the  only  instance,  the  more  elevated  ground  in  the  State  is  found 
on  the  banks  of  its  rivers.  The  average  elevation  of  the  whole 
State  is  only  75  feet,  and  no  part  is  much  over  400  feet  above 
sea  level.  Back  from  the  rivers,  especially  from  the  Mrnsia- 
aippi,  are  found  swamps,  which  drain  the  arable  land.  These 
give  to  some  parts  of  the  Slate  in  the  vicinity  of  this  great 
stream  a disagreeable  aspect.  They  also  obstruct  communica- 
tion and  insulate  the  planters.  Each  of  the  larger  rivers  fiows 
through  a belt  of  alluvial  soil.  In  the  case  of  the  Miminfypi, 
it  varies  in  width  from  10  to  50  miles.  The  Mississippi  rises 
at  its  Hood  higher  than  the  neighboring  land  and  inundates  it, 
where  it  is  not  protected  by  an  artificial  bank  or  levee.  Thus 
this  river  flows  on  a ridge  formed  by  its  own  deposits.  The 
declivity  of  the  land  on  the  cast  side  of  the  river  toward  Lake 
Ponlchartraiu  shows  that  the  earth  which  the  water  of  the  Mis- 
sissippi deposited,  formed,  in  course  of  time,  the  island  on 
which  the  city  of  New  Orleans  now  stands.  All  the  maritime 
coast  of  Louisiana  is  low  and  marshy;  that  from  the  mouth  of 
the  Pearl  River  to  the  Perdido  is  faced  by  low  and  sandy 
islands  of  which  the  principal  ones  are  those  of  Chandeleur ; 
besides  those  there  is  a large  number  of  islets. 

The  swamps  extend  inlaud  from  10  to  00  miles,  and  the 
water-courses  afford  the  only  means  of  approaching  the  coast, 
except  where  the  ridges  which  contain  the  rivers  approach  the 
gulf.  Here  and  there  may  be  seen  a live-oak  ridge,  or  a small 
extent  of  slightly  elevated  prairie.  This  coast  region,  where  at 
all  cultivated,  is  devoted  to  raising  rice  and  sugar-cane.  These 
low  basins,  comprising  marsh  and  alluvial  lands,  take  up  about 
one-half  of  the  land  area  of  the  State ; the  rest  is  forest  prairie 
or  upland  country. 

itowra  and  Lake a. — The  largest  river  of  the  State  is  the  Mis- 


sissippi, which  has  000  miles  on  the  border  of  and  through  the 
State.  This  river  discharges  itself  into  the  gulf,  at  the  southern 
extremity  of  Louisiana,  through  several  mouths.  The  east  paw, 
which  is  largely  used,  is  the  shortest,  being  20  miles  in  length; 
the  south  pass  is  22,  and  the  southwest  25.  The  bare  which 
obstruct  these  passes  are  subject  to  change,  but  immediately  on 
entering  the  river  there  are  from  three  to  thirty  fathoms  of 
water.  The  channel  of  the  river  is  very  deep,  which  helps  to 
preserve  its  course  at  flood  times,  when  it  overflows  its  banks. 
It  is  evident  that  the  levees  will  not  serve  much  longer  as  a 
safeguard  against  overflow.  As  fast  as  the  levees  are  built  up 
the  bed  of  the  river  itself  rises,  and  the  only  result  is  that  the 
river  itself  is  raised  still  higher  above  the  surrounding  country. 
It  will  require  more  thought  and  engineering  skill  to  contain 
this  mighty  stream,  which  has  a perceptible  ebb  and  flow  of 
tide  even  at  Si.  Louis,  than  has  yet  been  expended  upon  it,  if 
the  rich  alluvial  lands  along  its  course  are  to  be  made  useful. 

Red  River  empties  its  waters  into  the  Mississippi.  This 
juncture  of  the  two  rivers  is  memorable  as  being  the  spot  on 
which  the  army  of  Charles  I.,  of  Spain,  under  I)e  Soto,  towards 
the  middle  of  the  sixteenth  century,  committed  the  body  of  their 
chief  to  the  water  in  order  to  prevent  its  falling  into  the  hands 
of  the  Indians.  The  Ouachita  or  Washita,  Sabine  and  Pearl  are 
among  the  other  large  rivers  of  the  State.  All  are  navigable 
except  the  Pearl.  The  southern  part  of  the  State  is  much  cut 
up  by  riven,  which  have  received  the  local  appellation  of  bay- 
ous. They  are  secondary  outlets  often  for  the  larger  rivers  or 
lakes,  and  furnish  a means  of  draining  the  swamps.  In  flood 
time  this  network  of  bayous  is  almost  indispensable  for  carry- 
ing off  the  surplus  of  water.  Some  are  useful  in  navigation,  as 
the  Achafalaya  Bayou,  Bayou  la  Fourth e and  Bayou  BoeuiL 
The  name  bayou  has  come  to  be  a common  one,  and  is  now 
applied  to  almost  any  sluggish  or  half  stagnant  stream. 

Considering  the  low  level  of  the  laud,  it  is  not  strange  to 
find  the  State,  especially  the  southern  part,  interlocked  with 
lakes.  Along  the  coast  there  are  Pontchartrain,  Borgue, 
Mau  re  pas  and  Sabine  lakes.  These,  with  others  situated  along 
the  gulf  coast,  arc  properly  lagoons.  Along  the  river,  lakes 
are  formed*  by  a change  of  channel — the  deposit  of  silt  grad- 
ually cutting  off  portions  of  the  river  and  forming  little  lakes. 
This  happens  frequently  on  the  Mississippi  and  sometimes  op 
the  Red  River.  A third  class  of  lakes  is  that  which  the  “ raft  ” 
in  the  river,  at  flood  times,  forms  by  causing  a “set-back"  in 
the  water.  This  is  the  case  in  the  river  above  Shreveport. 

) cvetahon. — The  alluvial  lands  furnish  a soil  of  remarkable 
permanence  and  fertility.  Ix)uisiana,  like  Florida,  is  a land  of 
flower*,  and  the  flowers  yield  the  richest  perfume.  About  one- 
fifth  of  the  State  is  wet,  swampy  and  unfit  for  anv  sort  of  culti- 
vation, and  the  greater  part  of  this  covered  with  lofty  cypres* 
trees  or  wide-spreading  live-oaks,  from  which  hangs  tlie  Span- 
ish moss  in  long  festoons,  giving  the  forests  a most  weird  ap- 
pearance. The  tree*  that  flourish  in  the  alluvial  regions  are 
the  ash,  hickory,  sweet  gum,  walnut,  magnolia ; and  the  Spanish, 
black,  white,  post,  water  and  chestnut  oak ; also  Florida  anise, 
tulip  tree,  linden,  lance-leaved  buckthorn,  acacia,  cherry',  holly, 
pomegranate,  arbor  vitae,  lime,  pecan,  til  lambda,  white  cedar, 
red  cedar,  sycamore  and  yellow  pine,  besides  the  willow,  cot- 
tonwoods, bosket  oaks  and  other  similar  specie*.  On  the  up- 
lands, or  tertiary  formation*,  are  found  }w>plart  elm,  maple, 
honev  locust,  prickly  ash,  persimmon,  box-cider,  dogwood, 
hackberrv,  mulberry,  sassafras,  tupelo  and  black  locust.  Th® 
principal  fruit  trees  are  (he  orange,  papaw,  peach,  quince, 
plum,  fig  and  olive.  The  tertiary  region  has  not  so  good  a soil 
a*  the  alluvial,  but  Indian  com  yields  a better  crop  in  that  soil 
Cotton  is  grown  here  as  well  as  on  the  rich  alluvium.  The  ooa-4 
lands  are  unsurpassed  for  the  production  of  rice  and  sugar-cane 
while  the  deltas  raise  sweet  potatoes,  buckwheat,  barley  one 
figs.  On  the  islands  off  the  coast  is  produced  the  famous  sea- 
island  cotton  to  a limited  extent.  Oranges  grow  abundantly  it 
the  southern  part  of  the  State,  and  their  blossoms,  together  with 
the  jessamines,  Cornelias,  oleanders  and  roses,  os  well  an  the 
other  flowers  native  to  a semi-tropical  climate,  make  the  air 
redolent  with  perfume  through  nearly  the  entire  year.  Almost 
every  kind  of  fruit  common  to  a similar  climate  is  to  bo  fount* 
here. 

Zoology.— The  hot,  moist  climate  is  favorable  to  certain  ani- 
mals. Every  lake  and  bayou  contains  alligators,  while  lizarda, 
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turtles,  horned  toads,  rattlesnakes  and  moccasin*  are  quite 
abundant. 

In  the  forests  black  bears  are  K>metime»  met  with,  also  the 
panther,  wild-cat,  raccoon,  otmesum,  otter  and  squirrel.  The 
bald  and  grav  eagle,  vulture,  nawk,  owl,  pelican,  craue,  turkey, 
goose,  partridge,  duck,  gull,  heron  and  turkey-buzxard  are 
among  the  more  common  species  of  birds.  There  are  many 
varieties  of  smaller  birds,  some  of  which  are  of  brilliant 
plumage.  The  fish  are  of  many  varieties  and  excellent  quality. 
The  species  ore  those  common  to  the  gulf. 

Otology. — The  geological  formations,  so  far  as  can  be  seen,  are 
in  no  wise  complex.  The  Mississippi  and  Red  River  basins,  cov- 
ering three-fifths  of  the  area  of  tile  State,  are  alluvial  and  diluvial 
formations.  Some  of  these  deposits  are  60  feet  deep.  These 
**  made  lands,"  especially  about  the  deltas,  are  constantly  grow- 
ing and  pushing  out  into  the  gulf.  The  rest  of  the  State,  which 
comprises  the  region  west  of  the  Ouachita  and  Calcasieu  rivers 
is  tertiary.  A few  islands  in  the  northwestern  part  of  the  State 
are  cretaceous-  The  allugial  region  belongs  to  the  quaternary 
formation.  The  cretaceous  rocks  are  mostly  limestone,  gvpeum 
and  salt- bearing  strata.  In  the  Tertiary  region  is  found  lignite 
or  brown  coal,  of  an  inferior  quality,  iron  and  salt  deposits. 
The  salt  strata  on  Petite  Anse  island  have  been  extensively 
worked.  In  the  southern  part  of  the  State  there  are  sulphur 
deposits.  112  feet  in  thickness,  which  yield  from  60  to  96  per 
cent,  of  pure  sulphur.  Copper,  jasper,  agates,  sardonyx  and 
onyx  have  been  found  in  the  tertiary  regions. 

Goremmcnt. — The  present  constitution  of  Louisiana  was 
adopted  and  ratified  by  the  people  April,  1866.  The  govern- 
ment consists  of  an  executive,  legislative  and  judicial  depart- 
ment. The  executive  department  is  made  up  of  a governor, 
lieutenant-governor,  secretary  of  state,  auditor,  treasurer,  superin- 
tendent of  education  and  attorney  general.  These  officers  are  all 
elected  by  the  people,  and  hold  their  offices  for  a term  of  four  years. 
The  legislative  department  consists  of  a senate  and  house  of 
representatives  The  representatives  are  elected  every  two 
yfeirs  and,  by  law,  the  number  must  never  be  leas  than  90  or 
more  than  i20.  There  are  36  senators,  and  the  senatorial 
districts  are  arranged  according  to  population.  Senators  hold 
office  for  four  years.  The  sewionn  are  limited  to  60  days, 
except  by  a two-thirds  vote  of  the  members  of  both  houses. 
The  judicial  power  is  vested  in  a supreme  court,  district  courts, 
parish  courts  and  justice®  of  the  peace.  The  supreme  court  has 
appellate  jurisdiction  only,  except  in  special  cases  provided  for 
bv  law.  It  consists  of  one  chief  justice  and  four  associate 
justices,  appointed  by  the  governor,  with  the  advice  and  con- 
sent of  the  senate,  for  the  term  of  eight  years.  They  must  be 
citizens  of  the  United  States,  have  practiced  law  eight  years, 
and  for  the  last  three  years  in  Ixmisiana.  There  are  18 
judicial  districts,  with  a judge,  elected  by  popular  vote,  for  each 
district.  These  courts  have  original  jurisdiction  in  all  criminal 
CH(«,  and  in  civil  caa«  of  over  $500,  and  appellate  jurisdiction 
in  cases  of  over  $100.  The  pariah  judges  are  chosen  by  the 
people  for  a term  of  two  years,  as  are  also  the  justices  of  the 
peace  The  State  has  fifty-eight  parishes  or  counties.  Kach 
parish  is  divided  into  a certain  number  of  police  wards,  which  are 
designated  by  numbers.  Every  male  pereon  of  the  age  of  21 
years  or  upwards,  bom  or  naturalized  in  the  United  States,  who 
baa  redded  in  the  State  for  one  year  next  preceding  an  elec- 
tion, and  in  the  {Huish  where  he  votes  for  ten  days — except  an 
imane  or  idiotic  person  or  one  convicted  of  folony— is  deemed 
a voter.  Ixmisiana  has  two  senators  in  the  National  <'ongr««. 
They  are  chosen  by  the  members  of  the  legislature  of  the  State, 
and  hold  office  for  six  years,  The  State  send*  six  representa- 
tives to  Congress,  who  are  chosen  by  the  people  from  the  several 
representative  districts,  # . 

Mechanical  anti  Manufacturing  /wfutrui. — Louisiana  has 
begun  to  realize  the  advantage  of  home  industries,  and  in  the 
last  few  vears  has  made  great  advancement  along  these  lines. 
The  following  table  shows  the  extent  of  her  leading  manufac- 
tories: 


Finances, — The  assessed  valuation  of  real  estate,  in  188t^ 
was  $122,362,297;  of  perronal  property,  $37,800,142;  total, 
$160,162,439.  The  taxation  for  the  State  was  $1,771,084 ; for 
the  parishes,  $710,573;  for  the  cities,  towns  and  villages, 
$1,914,219 ; or  a total  of  $4,395,876.  The  total  bonded  debt 
for  the  same  year  was  $38,643,462,  floating  debt,  $4,226,478; 
gross  debt,  42,869,935;  sinking  fund,  $3,983;  net  debt,  $42,- 
865,952. 

'There  were  7 National  banks  in  the  State  in  1880,  with  a 
capital  of  $2,875,000 ; 3 State  banks,  with  a capital  of  $2,723,098 ; 
8 private  banks,  with  a capital  of  $53,338. 

The  population  in  1880  was  939,946,  divided  as  follows: 


White 

Male 

Native. 

Indians.. 


Colored itSljBt* 

Female 471, 192 

Foreign 54.146 

Chinese  48* 


The  following  shows  the  growth  of  the  State  since  1810: 


Year. 

Population. 

76,556 

152  J«H 

215,739 

352.411 

617.762 

708/02 

1870 

1W9.946 

U 16/00 

1.7 

3.4 
4 7 
7 S 
n 4 
16.6 
16  0 
» « 


The  largest  city  in  the  State  is  New  Orleans,  with  a popu- 
lation of  216,090;  Shreveport  comes  next,  with  8,009  inhab- 
itants. The  State  capital,  Baton  Rouge,  has  7,197  according  to 
die  census  of  1880. 

Agriculture. — The  leading  industry  of  Louisiana  is  agriculture. 
The  production  of  cotton  takes  the  first  place.  In  1880  Louisi- 
ana stood  seventh  in  the  list  of  cotton-pmduciug  States.  The 
following  shows  the  farm  areas  and  farm  value® : 


Number  of  farms 

Number  of  acres 

Value  of  farms,  fences  and  buildings  

Value  of  farm  Implements  aud  machinery 

Value  of  live  stock  

Cost  of  buildings  and  repalrlug  fences 

Cost  of  fertilizers  . ... 

Estimated  value  of  all  farm  productions 


46.797 
2.7*>,972 
$58,982,117 
6, 4*5.596 
12345 JKK> 
1 <483.1*1 
37*306 
42  jSSS 


The  amount  of  agricultural  produce  for  1880  is  as  follows : 

Cotton *88  M 58  bales . 

Rlc-  . ..  23.lh6.311  pounds. 

Indian  corn  .MSS?  bushels. 

Sweet  potatoes I?  PU*3*J** 

Irish  potatoes bushels. 

' 229 >49  bushels. 

1,013  bushel*. 

’ ’ 5.104  bushels. 

65.954  pounds. 

87 JOBS  tons. 


Wheal 

TobaCCC 

May  ■ 


Value  of 

Value  of  i 

Industry. 

No. 

Capital. 

material*. 

product*. 

4 

$385/00 

$1,340,010 

91.483,1X0 

175 

W«.«iO 

l,l*7.'*V.i 

51 

910/25 

1.664,485 

12 

1 JJ67,V0 

Men’*  clothing 

34 

I9M76 

743/07 

Rice  cleaning  and  polishing, 

r. 

225/100 

1 ,338,187 

1.573.281 

Total  of  all  industries 

1 ,563 

ll,462,4<>8 

14.442  506 

24.JCl5.l88 

Railroad*  and  Steam  Ornft— The  State  i“  better  supplied  with 
means  of  transportation  by  water  than  by  rail.  There  were  but 
' 1,660  miles  of  road  in  Ixuusiana  in  1886,  and  980  mile*  were 
operated.  The  capital  stock  was  $12,837,600,  and  the  cost  of 
the  roads  and  equipments  was  $x5, 816,828.  The  earn  into*  from 
passengers  amounted  to  $1,133,005,  and  th«»e  from  freight,  to 
$5,399,78$,  while  the  net  earnings  were  $1,856,724.  The  rail - 
roiidii  of  Importance  are  the  Chicago,  St.  Louis  & New  Orleans, 
the  Louisiana  & Texas,  the  Louisiana  Western,  and  the  New 
Orleans  A Pacific. 

The  following  table  shows  the  number,  tonnage,  value  and 
capital  invested  in  steam  craft  : 


Number  of  steamers 

Tonnage 

Value 


136 1 Capital  Invested.  $4,6896*0 

53jS72*o  tiros*  eanilng*.  $4JJ9W»* 

$4 ;S*i ,7UU  | Freight  traJlic  . 979,877  tons. 


Education. — Louisiana  w not  very  well  provided  for  id 
reganl  to  schools.  The  school  age  is  from  6 to  1H.  For  1886 
the  estimated  number  of  children  in  the  State,  between  6 and  14. 
was  218,605,  and  of  these  only  103,416  were  enrolled,  while 
the  average  daily  attendance  was  73,091.  There  were  31\ 3*0 
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peraons,  over  ten  years  of  age,  who  could  not  read ; of  these 
259,429  were  colored,  Indians  or  Chinese.  There  were  eleven 
colleges  and  universities  in  the  State,  employing  148  instructors 
in  the  preparatory  and  collegiate  departments,  with  1,040 
students  in  the  prejwiratory  and  701  in  the  collegiate  depart- 
ment. 

History. — The  annals  of  Louisiana  will  always  he  an  interest- 
ing chapter  in  the  history  of  the  world.  It  does  not  concern 
merely  the  area  which  is  now  included  within  the  boundaries 
of  the  present  State ; it  embraces  the  story  of  the  repeated  and 
persistent  attempts  of  France  to  found  an  empire  in  the  new 
world,  which  should  extend  from  the  mouth  of  the  Sl  Law- 
rence across  the  great  lakes  to  the  mouth  of  the  Mississippi. 
Tlie  Louisiana  of  the  seventeenth  century  extended  from  trie 
Alteghanies  to  the  Rocky  Mountains  and  from  the  Rio  Grande 
and  the  gulf  to  the  dim  regions  which  now  constitute  British 
America.  It  was  tint  visited  by  Europeans  in  1541.  De  Soto, 
of  the  Spanish  government  service,  with  his  followers,  explor- 
ing the  coast  west  of  Florida,  came  to  the  Mississippi  River, 
lie  explored  the  country  on  both  sides  of  the  river,  wliere  now 
stands  the  city  of  New  Orleans.  In  1542  he  was  taken  rick  and 
died.  His  followers  buried  him  in  the  Mississippi  River,  at  the 
point  where  it  is  met  by  the  Red  River.  In  lo<3  Father  Mar- 
.quette  and  his  Canadians,  starting  from  Canada,  descended  the 
great  river  from  Illinois  to  the  mouth  of  the  Aikansas.  The 
river  was  again  descended  by  I*  Salle,  in  1682,  who  took 
poaKvHion  of  the  country  in  the  name  of  Louis  XIV.,  and  for 
him  named  the  country  Louisiana.  He  explored  the  river  to 
its  mouth,  and,  returning  to  France,  organized  plans  for  estab- 
lishing a colony.  The  ship  failed  to  reach  the  mouth  of  the 
Miarisripjd  and  the  colony  landed  in  Texas.  It  is  doubtful 
whether  any  col  on  v was  established  in  Louisiana  before  1899, 
when  Iberville  with  a company  attempted  a settlement  at 
Biloxi.  This  was  the  chief  town  till  1702  when  Bienville 
moved  the  headquarters  to  the  west  bank  of  the  Mobile  River. 
The  soil  of  Biloxi  is  very  sterile,  and  the  settlers  seem  to  have 
depended  mainly  on  supplies  from  France  or  St.  Domingo. 
On  the  26th  of  September,!  712  the  entire  commerce  of  Louisiana, 
with  a considerable  control  in  its  government,  was  granted  to 
Anthony  Crozat,  an  eminent  French  merchant.  The  grant  to 
Crozat,  so  magnificent  on  paper,  proved  of  but  little  iise  to  him 
and  of  no  benefit  to  the  colony,  and  in  1718  he  surrendered  the 
privilege.  Iu  the  same  year,  on  the  6th  of  September,  the 
charter  of  the  Western  or  Mississippi  Company  was  registered 
in  the  parliament  of  Paris.  The  exclusive  commerce  of  Louisi- 
ana was  granted  to  it  for  twenty-five  years,  and  a monopoly  of 
the  beaver  trade  of  Canada,  together  with  other  extraordinary 
privileges,  and  it  entered  at  once  cm  its  new  domains.  Bienville 
was  appointed  governor  of  the  colony  for  the  second  time.  He 
had  become  satisfied  that  the  chief  eitv  of  the  colony  should  be 
situated  on  the  Mh«issippi  River,  and  therefore,  in  1718,  New  Or- 
leans was  founded.  It  was  about  this  time  that  the  engineer, 
Panger,  reported  a plan  for  removing  the  bar  at  the  mouth  of 
one  of  the  passes,  ny  a system  very  much  the  same  as  that 
so  successful! v executed  recently  by  Captain  Eads.  It  was  a 
mooted  question,  however,  for  some  time,  whether  New  Orleans, 
Manchac  or  Natchez  should  he  the  colonial  capital ; but  Bien- 
ville luul  his  own  way,  and  removed  the  scat  of  government  to 
New  Orleans  in  1722.  The  Western  Company  jHKsessed  and 
controlled  Louisiana  some  fourteen  years,  when  finding  the 
nrincijiality  of  little  value,  it  surrendered  it  in  January,  1732. 
In  1763  occurred  an  event  which  left  a deep  impression  on  the 
history  of  Louisiana.  On  the  third  of  November  of  that  year 
France,  by  a secret  treaty,  ceded  to  Spain  all  that  portion  of 
Louisiana  which  lay  west  of  the  Mississippi,  together  with  the 
city  of  New  Orleans,  and  the  island  on  which  it  stands.  The 
war  between  England,  France  and  Spain  was  terminated  by  the 
treaty  of  Paris  in  February,  1764.  By  the  terms  of  this  treaty, 
the  boundary  between  the  French  and  English  possesions  In 
North  America  was  fixed  by  a line  drawn  along  the  middle  of 
the  Mississippi,  from  its  source  to  the  River  Iberville,  and  from 
thence  by  a line  in  the  middle  of  that  stream  and  Lakes  Mau re- 
pas  and  Pnntchartrain  to  the  sea.  The  French  inhabitants 
were  astonished  when  they  found  themselves  transferred  to 
Hpanish  domination.  Some  of  them  were  even  so  rash  as  to 
organize  in  resistance  to  the  cession,  and  finally  in  1766  ordered 
away  the  Spanish  governor,  Antonio  de  Ulloe.  In  1769  Alex- 
ander O’Reilly,  the  commandant  of  a large  Spanish  force, 
arrived  and  reduced  the  province  to  actual  |WMB0H.  The  | 
colony  grew  slowly  from  tnis  time  until  the  administration  of 
Baron  de  Carondelet,  but  under  his  management,  from  1792  to  1 
1797,  marked  improvements  were  made.  In  1794  the  first  new*-  | 
paper  was  established — the  Momtcur.  On  the  1st  of  October,  | 


1800,  a treaty  was  concluded  betwpen  France  and  Spain  dj 
which  the  latter  promised  to  restore  to  France  the  province  of 
Louisiana.  France,  however,  did  not  receive  formal  ptwvemon 
till  November  30,  1803.  But  France  did  not  remain  long  in 
panearion.  The  cession  to  her  had  heen  procured  by  Napoleon, 
and  he  did  not  deem  it  politic  to  retain  such  a province.  In 
April,  1803,  it  was  ceded  to  the  United  States,  and  on  the  20th 
of  December  of  that  year  the  United  States  took  possession. 
The  price  paid  was  60,000,000  francs,  besides  $S,7o0,000  for 
French  spoliation  claims.  In  1804  the  territory  of  Orleans  was 
established  by  order  of  Congress.  The  rest  of  the  immense 
purchase  was  at  first  erected  into  the  district  of  Louisiana; 
then,  in  1805,  into  the  territory  of  Louisiana,  and,  in  1812, 
into  the  territory  of  Missouri.  At  the  time  of  the  American 
possession,  in  1803,  Laumat  the  French  colonial  prefect,  de- 
clared that  justice  was  then  administered  44  worse  then  in 
Turkey."  With  the  American  domination  came  new  ideas. 
In  181&  a civil  code  of  law  was  for  the  first  time  adopted  by 
legislature  in  Louisiana.  It  was  bated,  to  n large  extent,  on  a 
draft  of  the  Code  Napoleon.  By  act  of  Congress,  in  1811,  the 
inhabitants  of  the  territory  were  authorized  to  form  a consti- 
tution, with  a view  to  the  establishment  of  a State  govern- 
ment- The  debates  in  the  National  house  of  representatives 
on  this  bill  were  long  and  interesting.  The  bill  having  been 
passed,  however,  the  constitution  of  1812  was  framed  and 
adopted,  and  in  April,  1812,  Congress  passed  an  act  for  the 
admission  of  Louisiana  into  the  Union. 

Three  months  alter  this,  war  was  declared  against  England  by 
tli«  Putted  States.  The  contest  continued  until  the  treaty  of 
Ghent.  December  IM.ISH.  However,  before  the  news  of  peace  could 
cross  the  ocean,  a force  of  l2jUU0  English  soldiers,  under  Sir  John 
Packenbam.  landed  lu  Louisiana  and  attacked  New  Orleans,  which 
was  NOOamnmy  IWrirttd  by  General  Jackson  with  oniy  f>,<XX)  men. 
moat  of  whom  were  militia  from  Tennessee  and  Kentucky. 

The  progress  of  the  State  from  this  time  until  the  outbreak  of 
the  civil  wax  was  very  rapid.  Louisiana  had  a large  interest  in 
slavery.  On  account  of  the  extensive  cultivation  of  cotton,  rice 
and  sugar-cane,  and  the  consequent  demand  for  labor,  her  slave 
population  almost  equaled  the  white.  At  the  outbreak  of  the  wfi 
for  the  Union,  Louisiana  promptly  took  a position  in  favor  of  se- 
cession.  Its  ordinance  of  secession  from  the  Union  was  passed 
December  23,  1*60.  bv  a vote  of  11?  to  113.  On  March  21,  iwl.  the 
same  convention  adopted  the  Confederate  constitution. without 
submitting  it  to  the  people, and  in  order  to  conform  it  to  thcli 
State  constitution  passed  amendments  for  tlmt  purpose.  From 
this  time  until  the  close  of  the  war.  the  State  government  was 
nominally  In  the  hands  of  the  Confederates,  though  for  the  last 
two  tears  of  civil  strife  its  territory,  for  the  most  part,  was  iu  the 
hands  of  the  Federate.  Rome  of  the  earliest  as  well  us  the  latest 
ecenos  of  the  war  were  enacted  in  this  State. 

In  April,  I8fd.  Farragut’e  command  entered  the  Mississippi  River. 
He  succeeded  In  passing  and  silencing  Fort**  Jackson  and  St.  Philip, 
which  defended  the  approaches  to  New  Orleans,  and  captured  the 
City  on  the  9btb  of  April,  1R62.  It  waa  afterwards  handed  over  to 
the  land  forces  under  General  Butler  and  General  Banks.  By 
July,  IM8(  all  the  Confederate  strongholds  on  the  Mississippi 
were  reduced,  the  towns  captured,  an if  the  river  opened  to  navi- 
gation. Iu  1*58. General  Hanks  brought  the  Attakupa*  country  Into 
subjection  to  the  United  .states,  and  in  InM  other  excursions  into 
the  region  of  the  Red  River  were  made  by  him,  with  hut  partial 

neoew. 

In  April,  1964.  a new  constitution  was  drawn  up,  preparatory  to 
the  act  of  readraleaion  of  the  State  into  the  Union.  This  consti- 
tution was  ratified  by  the  peoplo  in  September.  ISM  Under  this 
constitution  officers  of  the  State  were  elected,  but  the  peuerul  gov- 
ernment refuaed  to  recognise  the  constitution.  In  Decent  her,  1867. 
another  convention  was  called, and  its  constitution  was  submitted 
to  tbepeople  to  be  voted  upon  according  to  the  provisions  of  that 
act.  This  constitution  was  adopted  March  0, 18wh  Louisiana  waa 
again  admitted  to  the  Union  on  condlMon  of  her  ratification  of  the 
Fourteenth  amendment  This  was  done  on  July  9,  lusiH.  and  on 
the  13th  of  that  same  month  the  government  was  transferred  from 
the  military  to  the  civil  powers.  K.  C.  H. 

LOUISVILLE,  the  sixteenth  city  of  the  United  Staten  in 
population,  and  the  most  important  port  in  the  State  of  Ken- 
tucky, ianituated  on  the  south  bank  of  the  Ohio  River,  in  38c 
3'  N.  lat.,  85°  30'  W.  long.  The  river  is  here  interrupted  by  a 
series  of  rapids  which,  except  at  high  water,  oblige  the  steam- 
boat traffic  to  make  use  of  the  Louisville  and  Portland  canal 
(21  mile*  long,  constructed  in  1833).  The  city,  which  haa  an 
area  of  13  square  miles,  and  a water  front  of  8 miles,  occupies 
an  almost  level  site  about  70  feet  above  low-water  murk.  It# 
plan  is  regular  and  xpaciouR,  anti,  in  the  residential  portions  the 
houses,  for  the  most  part,  have  lawns  and  gardens  in  front. 
Among  the  public  buildings  of  importance  may  be  mentioned 
the  dty-hall,  the  court-house,  the  public  library,  the  female 
high  school,  the  industrial  exhibition  building,  the  Roman 
Catholic  cathedral,  and  the  State  school  for  the  blind. 

From  the  time  of  the  introduction  of  steam  navigation 
upon  the  Ohio  by  Fulton  in  1812  Louisville  rapidly  gained 
in  importance  a#  a center  of  river  trade.  Owing  to  its 
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position  at  the  “ falls  of  the  Ohio,”  which  obstruction  long 
made  necessary  the  transfer  of  goods  at  this  point,  the  city 
became  an  important  depot  of  supplies  for  the  cottou-grow- 
ing  States  lying  immediately  to  the  south.  The  owners 
of  plantations  in  those  States  devoted  themselves  wholly 
to  the  culture  of  cotton,  and  relied  upon  Kentucky  for 
supplies  of  wheat,  Indian  corn,  oats,  and  the  like  cereals, 
for  the  hempen  bagging  and  rope  used  in  baling  the  cotton, 
and  for  mules  and  horses,  large  droves  of  which  were 
annually  driven  south  from  Louisville.  The  city  wes  also 
for  many  years  one  of  the  principal  points  in  the  United 
States  for  pork-packing. 

After  the  close  of  the  civil  war,  tlie  development  of 
Kentucky,  as  of  the  South  generally,  entered  new  channels. 
Largely  increased  facilities  of  railway  transportation,  while 
bringing  Louisville  into  more  direct  competition  with 
Cincinnati,  St  Louis,  and  Chicago,  resulted  in  a marked 
increase  of  both  its  commercial  and  manufacturing  interests, 
notwithstanding  the  decline  of  the  river  trade.  The  ex- 
tensive tobacco  crop  of  Kentucky,  with  much  of  that  grown 


in  neighbouring  States,  now  flnds  a market  at  Louisville, 
instead  of  at  New  Orleans  as  formerly ; and  it  has  become 
probably  the  largest  market  in  the  world  for  leaf  tobacco, 
08,300  hogsheads  of  which,  of  an  aggregate  value  exceed- 
ing $5,000,000,  were  sold  here  during  1881.  The  manu- 
facture of  whisky  is  also  important,  this,  with  that 
of  tobacco,  paying  to  the  Federal  Government  nearly 
$3,000,000  annually  in  revenue  taxes,  in  the  Louisville 
district.  Pork-packing  employs  a capital  of  $2,520,000, 
and  the  tanning  of'  leather  $1,704,000,  this  industry 
being  twenty  times  larger  than  before  the  war,  and  the 
product,  especially  of  sole-leather,  being  in  high  demand. 
The  manufacture  of  agricultural  and  # mechanical  imple  * 
mcnts  employs  $1,915,000  capital,  the  plough  factories, 
which  produce  125,000  ploughs  annually,  being  among 
the  largest  in  tbs  United  States.  Steam-power  is  chiefly 
employed,  the  available  water-power  of  the  rapids  having 
been  neglected.  The  greater  part  of  the  coal  consumed  by 
the  factories  is  brought  down  the  Ohio  from  Pittsburg. 
The  mountainous  eastern  portion  of  the  State,  rich  in  vast 


deposits  of  both  coal  and  iron,  is  now  penetrated  by  several  I 
railroads,  and  others  are  being  constructed,  whose  influence  l 
in  developing  this  mineral  wealth  will  add  largely  to  the  I 
prosperity  of  the  city. 

The  reports  of  the  United  States  census  of  1880  give  the  I 
following  summary  of  the  industries  of  the  city : — 
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$20,364,419  ; 
rT' 

22,362,704  f 
35,908,338  1 

Vain*  of  material.... 
Value  of  product  .... 

The  Louisville  and  Nashville  Railway,  opened  in  1859, 
controls,  under  one  management,  nearly  4000  miles  of 
connected  lines,  reaching  Now  Orleans,  Pensacola,  and 
Savannah.  Various  other  lines  contribute  to  make  Louis- 
ville an  important  railway  centre. 

A bridge  across  the  river,  5218}  feet  long  between 
abutments,  with  twenty-seveu  spans,  and  admitting  the 
free  passage  of  steamboats  at  high  water,  affords  con- 
tinuous railway  transit,  and  connects  the  city  with  the 
thriving  towns  of  New  Albany  (population  16,423)  and 
Jeffncaonville  (population  9357),  situated  on  the  opposite 


bank  of  the  Ohio,  in  the  State  of  Indiana.  A second  rail- 
way bridge,  having  waggon-ways  and  foot-ways  in  addition, 
is  now  (1882)  building. 

Louisville  is  provided  with  adequate  water- works,  gas- 
works, Ac.  Tho  famous  Dupont  artesian  well,  2066  feet 
deep,  has  a flow  of  330,000  gallons  per  day,  with  a force  of 
ten  horse-power,  its  water  resembling  slightly  that  of  the 
Kissengen  and  Blue  Lick  (Ky.)  springs.  Although  ones 
regarded  as  unhealthy,  the  city  has  now  an  effective  system 
of  sewerage,  and  is  in  good  sanitary  condition. 

The  public  school  system  is  sustained  at  an  annual  expense 
of  over  $300,000,  abundant  separate  provision  being  made 
for  coloured  children.  There  are  four  medical  colleges, 
having  a large  attendance  and  reputation,  and  numeroua 
private  seminaries  and  schools.  Among  the  newipapera 
published  at  Lonisville  the  Conner  Journal  deserves  men- 
tion d>oth  for  its  early  connexion  with  George  D.  Prentice, 
and  as  a leading  representative  of  the  beat  order  of  American 
journalism.  There  are  four  other  dailies  (two  English  and  1 
two  German),  besides  thirteen  weekly  sheets. 

Louis  , ille  is  a port  of  entry  for  foreign  imports,  which 
aggregate  annually  about  $125,000.  The  city  is  governed 
by  a mayor,  elected  every  third  year,  with  a board  of  aider- 
men  and  a common  council,  the  former  containing  one,  and 
the  latter  two  representatives  of  each  of  the  twelve  wards. 
The  population  in  1830  was  10,341;  in  1840,  21,210; 
in  1850,  43,196;  in  1860,  68,033;  in  1870,  100,753; 
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wad  in  1880  it  was  123,758.  This  last  total  includes 
20,005  persons  of  colour  and  23,156  foreigners,  the  larger 
proportion  of  the  latter  being  Germ  ana. 

It  was  in  1778  that  Colonel  George  Rogers  Clarke,  on  his  way 
Jown  the  Ohio,  left  a company  of  settler*  who  took  possession  of 
Corn  Island  (no  longer  existing),  near  the  Kentucky  shore  shove 
the  falls  ; ami  in  the  following  year  tho  first  rude  cluster  of  cabin* 
sppearod  on  the  site  of  tho  present  city.  An  Act  <Vi  me  Yirgiuian 
legislature  in  1760  gars  the  little  settlement  the  rank  of  a town, 
and  called  it  J<ouitviUe  in  honour  of  Louis  XVI.  of  Franco,  then 
assisting  the  American  colonies  in  thiiir  struggle  for  independence. 
The  rank  of  city  was  conferred  by  the  Kentucky  legislature  in  1828. 

LOULti,  an  old  town  of  Portugal,  in  the  district  of  Faro 
and  province  of  Algarve,  is  beautifully  situated  in  an  inland 
hilly  district  about  5 miles  to  the  north-west  of  tho  port  of 
Faro.  It  is  surrounded  by  walls  and  towers  dating  from 
the  Moorish  period,  and  the  principal  church  is  large  and 
Sue.  The  special  industry  of  the  place  is  basketrtnaking. 
The  population  in  1878  was  14,862.  The  neighbouring 
church  of  Nuestr*  Setihora  da  Pietade  is  a favourite  resort 
of.  pilgrims. 

LOURDES,  capital  of  a canton,  and  seat  of  the  civil 
court  of  the  arrondissement  of  Argeles,  in  the  departmeut 
of  Hautea-Pyrdndes,  France,  lies  12  miles  by  rail  south- 
south-west  of  Tarbes,  on  the  right  bank  of  the  Gave  de 
Pau,  and  at  the  mouth  of  the  valley  of  Argelisa.  It  has 
grown  up  around  what  was  originally  a Roman  castellum, 
and  subsequently  a feudal  castle,  picturesquely  situated 
on  the  summit  of  a bare  scarped  rock.  Near  the  town  are 
marble  quarries  employing  six  hundred  workpeople ; and 
forty  slate  quarries  give  occupation  to  two  hundred  and 
sixty  more.  The  pastures  of  the  highly  picturesque 
neighbourhood  support  the  race  of  milch  cows  which  is 
most  highly  valued  in  south-western  France.  The  present 
fame  of  Lourdes  is  entirely  associated  with  the  grotto  of 
Massavielle,  where  the  Virgin  Mary  is  believed  in  the 
Catholic  world  to  have  revoaled  herself  repeatedly  to  a 
peasant  girl  in  1858 ; the  spot,  which  is  resorted  to  by 
multitudes  of  pilgrims  from  all  quarters  of  the  world,  is 
now  marked  by  a large  church  above  tho  grotto,  consecrated 
in  1876  in  presence  of  thirty-five  cardinals  and  other  high 
ecclesiastical  dignitaries.  There  is  a considerable  trade  in 
roearies ’and  other  “objets  de  pigte,*  as  welt  as  in  the 
wonder-working  water  of  the  fountain,  for  wlpeh  a 
miraculous  origin  is  claimed.  Not  far  from  the  grotto  of 
Massavielle  are  several  other  caves  where  prehistoric 
remains,  going  back  to  the  Stone  Age  and  the  period  of 
the  reindeer,  have  been  found.  The  population  of  Lourdes 
|n  1876  was  5470. 

LOUSE,  a term  applied  indiscriminately  in  its  broad 
sense  to  all  epizoic  parasites  on  the  bodies  of  other  animals. 
From  a more  particular  point  of  view,  however,  it  is  strictly 
applicable  only  to  certain  of  these  creatures  that  affect  the 
bodies  of  mammals  and  birds.  The  former  may  be  con- 
sidered as  lice  proper,  the  latter  are  commonly  known  as 
bird-lice  (although  a'fow  of  their  number  infest  mammalia). 
Scientifically  they  are  now  generally  separated  into  Anoplura 
and  Mallophaga , although  some  authors  would  include  all 
under  the  former  terra.  In  the  article  Insects  it  has  been 
shown  that  modern  ideas  tend  towards  placing  the  A noplura 
as  degraded  members  of  the  order  Jfemiptera , ond  3fallo- 
phaga  as  equally  degraded  Pseudo- Neuroptera,  according  to 
the  different  formation  of  the  mouth  parts.  Both  agree  in 
having  nothing  that  can  bo  termed  a metamorphosis ; they 
are  active  from  the  time  of  their  exit  from  the  egg  to  their 
death,  gradually  increasing  in  size,  and  undergoing  several 
moults  or  changes  of  skin ; but  it  should  be  remembered 
Uiat  many  insects  of  the  hemimetabolic  division  would 
scarcely  present  any  stronger  indications  of  metamor- 
phoses were  it  not  for  the  usual  outgrowth  of  wings, 
which  are  totally  wanting  in  the  lice. 
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The  true  lico  (or  Anojdma)  are  fouml  on  the  bodies  of 
many  mammalia,  aud,  as  is  too  well  known,  occasion  by 
their  presence  intolerable  irritation.  The  number  of  gcuera 
is  few.  Two  species  of  Pediculvs  are  found  on  the  human 
body,  and  are  known  ordinarily  as  the  head-louse  (P. 
capitis)  and  the  body-louse  (P.  vestimeuti) ; some  appear 
to  recognize  a third  (P.  tnlmeent taut),  particulafly  affect- 
ing persons  suffering  from  disease,  burrowing  (at  any  rate 
when  young)  beneath  the  skin,  and  setting  up  what  is 
termed  “ phthiriasis  ” in  such  a terrible  form  that  the 
unhappy  victims  at  length  succumb  to  its  attacks ; to  this 
several  historical  personages  both  ancient  and  modern  are 
said  to  have  fallen  victims,  but  it  is  open  to  very  grave 
doubts  whether  this  frightful  condition  of  things  was  due 
to  other  than  the  attacks  of  myriads  of  tho  ordinary  body- 
louse.  P.  capitis  is  found  on  the  head,  especially  of 
children.  . The  eggs,  laid  ou  the  hairs,  hatch  in  about  eight 
days,  and  the  lioo  are  lull  grown  in  about  a month.  Such 
is  the  fecundity  of  lice  that  it  is  asserted  by  Leeuwenhoek 
that  one  female  (probably  of  P.  vesllllteuti)  may  in  the 
course  of  eight  weeks  witness  the  birth  of  five  thousand 
descendants.  Want  of  cleanliness  undoubtedly  favours 
their  multiplication  in  a high  degree,  but  it  is  scarcely 
necessary  here  to  allude  to  the  idea  once  existing,  and 
probably  still  held  by  the  very  ignorant,  to  the  effect  that 
they  are  directly  engendered  from  dirt.  The  irritation  is 
caused  by  the  rostrum  of  the  insect  being  inserted  into 
the  skin,  from  which  the  blood  is  rapidly  pumped  up. 
Attempts  have  been  made  to  prove  that  the  head-louse 
(and,  in  a smaller  degree,  the  body-louse)  is  liable  to  Blight 
variation  in  structure,  and  also  in  colour,  according  to  the 
races  of  men  infested.  This  was  probably  first  enunciated 
by  Pouchet  in  1841,  and  the  subject  received  pi&re  ex- 
tended examination  by  Andrew  Murray  in  a paper  published 
in  the  Transactions  of  the  Royal  Society  of  Edinburgh  in 
1861  (voL  xxii.  pp.  567-577),  who  apparently  shows  that 
some  amount  of  variation  does  exist,  but  there  is  yet  need 
for  further  investigation.  That  lice  are  considered. bonne* 
bonches  by  certain  uncivilized  tribes  is  well  known.  It 
would  bo  out  of  place  to  discuss  here  the  possible  interpre- 
tation of  the  Biblical  reference  to  44  lice  ” (cf.  Exodus  viiL 
16,  17).  A third  human  louse  is  known  as  the  crab-louse 
(Pkthinus  pubis) ) this  disgusting  creature  is  found  amongst 
the  hairs  on  other  parte  of  the  body,  particularly  those  of 
the  pubic  .region,  but  probably  never  on  the  head  ; although 
its  presence  may  generally  be  looked  upon  as  indicating 
dissolute  association,  it  should  not  be  regarded  as  always 
resulting  therefrom,  as  it  may  be  accidentally  acquired  by 
the  moat  innocent  The  louse  of  monkeys  is  now  generally 
considered  as  forming  a separate  genus  (Pedidnus),  but  tho 
greater  part  of  those  infesting  domestic  and  wild  quadrupeds 
are  mostly  grouped  in  the  largo  genus  If aematopinus,  and 
very  rarely  is  the  same  Bpecies  found  on  different  kinds  of 
animals ; one  species  is  found  on  the  seal,  and  even  the 
walrus  does  not  escape,  a new  species  {II.  trichechi ) having 
been  recently  discovered  affecting  the  axillae  (and  other 
parts  where  the  skin  is  comparatively  soft)  of  that  animal. 

Tho  bird-lice  (or  Mallophaga)  are  far  more  numerous 
in  species,  although  the  number  of  genera  is  comparatively 
small.  With  tho  exception  of  tho  genus  Trichodedes,  the 
various  species  of  which  are  found  on  mammalia,  all 
infest  birds  (as  their  English  name  implies).  As  the  mouth 
parts  of  these  creatures  are  not  capable  of  being  extended 
into  a sucking  tube,  but  are  clearly  maudibulate,  it  appears 
probable  that  they  feed  more  particularly  on  the  scurf  of 
the  skin  and  feathers  ; nevertheless  great  irritation  must  bo 
caused  by  their  presence,  for  it  is  notorious  that  cage-birds, 
much  infested,  will  peck  themselves  to  such  an  extent  as  to 
cause  death  in  their  endeavours  to  get  rid  of  the  parasites. 

| Several  hundred  species  are  already  known.  Sometimes 
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Into  orT-liree  species  (ordinarily  of  dilfereut  genera)  infest 
the  same  species  of  bird,  and  the  same  species  of  louse  is 
not  often  found  in  different  birds,  nuless  those  latter 
happen  to  be  closely  allied.  But  in  aviaries  and  zoological 
'gardens  such  cases  do  occasionally  occur,  as  is  natural 
under  the  circumstances.  These  are  analogous  to  the 
occasional  presence  of  the  flea  of  the  cat,  dog,  domestic 
fowl,  Ac.,  on  man  ; temporary  annoyance  is  caused  thereby, 
but  the  conditions  are  not  favourable  for  the  permanent 
location  of  the  parasites.  Notwithstanding  the  marked 
preference  slnwu  by  a special  kind  of  bird-lice  for  a 
special  host,  there  is  also  a marked  preference  shown  by  the 
individual  species  of  certain  genera  or  groups  of  lice  for 
allied  species  of  birds,  which  bears  upon  the  question  of 
the  possible  variation  of  human  lice  according  to  the  race 
infested. 

Literature.  —Tl>e  following  work*  are  the  most  important: — 
Penny,  Mouojraphia  A noplurorum  Britannia,  Louilon,  1643  ; 
Giebel,  lnscch  Epizoa  (which  contains  the  working-tip  ol  Nitzach’s 
posthumous  materials),  Leinsic,  1874  ; Van  Bencden,  Animal 
Parasites,  London,  1876  ; Puget,  Lit  Pidieulines,  Leyden,  18 BO  ; 
Megnin,  Lea  Parasite*  et  let  Maladies  Parasiiairtt,  Peru,  1880. 

LOUTH,  a maritime  county  in  the  province  of  Leinster, 
Ireland,  ia  bounded  on  the  N.E.  t>y  Carlingford  Bay  aud 
the  county  of  Down,  E.  by  the  Irish  Sea,  S.W.  by  Meath, 
and  N.W.  by  Monaghan  and  Armagh.  It  is  the  smallest 
county  in  Ireland,  the  area  comprising  202.124  acres,  or 
316  square  miles. 

The  greater  part  of  the  surface  ia  undulating,  with 
occasionally  lofty  hills;  and  in  the  northeast,  on  the 
borders  of  Carlingford  Bay,  there  is  a range  of  mountains 
approaching  2000  feet  in  height.  Many  of  the  hills  are 
finely  wooded,  and  towards  the  sea-coast  the  scenery,  in 
the  more  elevated  districts,  is  strikingly  picturesque.  The 
northern  mountains  are  composed  of  fehpatbic  and 
pyrozenic  rocks.  Tbs  lower  districts  rest  chiefly  on  clay- 
slate  and  limestone.  With  the  exception  of  the  promontory 
of  Clogher  Head,  which  rises  abruptly  to  a height  of  180 
feet,  the  sea-coast  is  for  the  ihost  part  low  and  sandy. 
The  narrow  and  picturesque  bay  of  Carlingford  is  navigable 
beyond  the  limits  of  the  county,  and  the  bay  of  Dundalk 
stretches  to  the  town  of  that  name  and  affords  convenient 
shelter  for  a harbour.  The  principal  rivers  are  the  Fane, 
the  Lagan,  the  Clyde,  and  the  Dee,  which  all  flow  east- 
wards. None  of  these  are  navigable,  but  the  Boyne,  which 
forms  the  southern  boundary  of  the  county,  is  navigable  for 
large  vessels  as  far  os  Drogheda 

Agriculture. — In  the  lower  regions  the  soil  is  a very  rich 
deep  mould,  admirably  adapted  both  for  cereals  and  green 
crops.  The  higher  mountain  regions  are  covered  principally 
with  heath.  Agriculture  generally  is  in  an  advanced  con- 
dition, and  the  farms  are  for  the  most  part  well  drained. 


properties  was  1 56  ncresT  Tho  largest  proprietor*  were  Lori  Cler- 
mout,  20,369 acres;  Yiscouut  Massercrir,  7198;  A.  H.  Smith  Barry, 
6239 ; Colonel  J.  C.  W.  Fortescue,  5262  ; and  Lord  Bellow,  6109. 

Manufactures  aud  Track.— Sheetings  and’  coarse  linen  cloth  are 
manufactured  in  aome  placo*.  Many  of  the  inhabitants  are  engaged 
in  deep-sea  fishing,  and  there  is  a very  valuable  oyster  fishery  in 
Carlingfunl  Ray.  At  Newry,  Drogheda,  and  Dundalk  a consider- 
able coasting  trade  ia  carried  on. 

Rail trays.  —The  county  is  intersected  from  north  to  south  by  the 
Dundalk  and  Belfast  line,  and  the  Irish  North-Western  line  posses 
westwards  from  Dundalk  to  Enniskillen. 

Administration  and  Population. — The  county  include*  6 baronies, 
64  parishes,  and  674  townlands.  It  ia  in  the  north-eastern  circuit 
Assizes  are  held  at  Dundalk,  and  quarter  sessions  at  Ardee, 
Drogheda,  and  Dundalk.  There  are  ten  petty  sessions  district* 
within  the  county  and  a portion  of  one.  It  includes  portion*  of 
the  three  poor-law  unions  of  Ardee,  Drogheda,  and  Dundalk.  With 
the  exception  of  Drogheda,  which  is  in  the  Dublin  military  district, 
t!ie  county  is  in  the  Belfast  military  district ; nnd  there  are  barracks 
at  Dundalk.  Beside*  the  two  members  at  present  returned  by  the! 
county,  and  one  member  by  each  of  the  boroughs  of  Drogheda 
and  Dundalk,  Louth  in  the  Irish  parliament  was  represented  by 
au  additional  member  for  each  of  the  boroughs  of  Drogheda  ana 
Dundalk,  and  by  two  members  for  each  of  the  boroughs  of  Ardco, 
Carlingford,  and  Danker  The  princijwl  towns  are  Drogheda 
(14,662)  and  Dundalk  (12,294).  In  1760  the  population  was  esti- 
mated at  67,672,  which  m 1841  had  increased  to  128,847,  but  in 
1851  had  diminished  to  108,018,  in  1871  to  84,021,  and  in  1881  to 
78,228,  of  whom  38,241  were  mules  and  89,987  females.  From  1st 
May  1861  to  31st  December  1881,  tho  number  of  emigrants  was 
33,621,  a percentage  of  37*2  of  the  average  population  during  that 
pertod.  Tho  marriage  rate  to  every  1000  of  estimated  population 
in  1830  was  8 4,  the  birth  rate  23' 6,  and  the  death  rate  21  4. 

llxstorv  and  Antiouities. — In  the  time  of  Ptolemy,  Louth  vras 
inhabited  by  the  VoluntiL  Subsequently  it  was  included  iu  the 
principality  of  Orgial  or  Argial,  which  comprehended  also  the 
greater  part  of  Meath,  Monaghan,  and  Armagh.  A subordinate 
territory  which  includod  Louth  nasknown  asHy-Cemal  and  Mach uirt- 
Conal  The  chieftain  of  the  district  was  conquered  l*y  John  de 
Courcy  in  1183,  and  in  1210  that  part  of  the  territory  now  known 
as  Louth  was  made  shire  ground  by  King  John,  and  peopled  by 
English  settlers.  Until  the  time  of  Elizabeth  it  was  included  in 
Ulster. 

In  the  county  there  are  a large  number  of  antiquarian  remain*  of 
special  interest  There  are  ruins  of  Druidieal  altars  nt  Balrighan  and 
Camck  Edmond,  and  of  a Druidieal  temple  at  Ballinahatrey  near 
Dundalk.  The  round  tower  at  Monasterboice  is  in  very  good  preser- 
vation, and  there  are  remains  of  another  at  Dromiskin.  The  most 
remarkable  cromlechs  are  those  on  Killin  Hill  end  at  Ballymaa- 
canlan.  At  Ktllin  Hill  there  is  an  extraordinary  loft  called  tagks- 
na  uin-eighe,  or  44  the  one  night's  work  " ; and  near  Ballymascanlan 
is  Castle  Hath,  surrounded  by  lesser  ratha,  and  having  a remarkable 
tumulus  in  iu  vicinity.  About  2 miles  from  Dundalk  there  is  a 
very  ancient  structure,  the  origin  of  which  ha*  been  much  discussed. 
Near  Balrighan  there  is  a curious  artificial  cave.  A large  number 
of  speara,  swords,  axes  of  bronze,  gold  ornaments,  and  other  relict 
of  antiquity  have  been  discovered.  There  are  a great  number  of 
Danish  and  other  old  forts.  Originally  there  are  said  to  have 
been  no  fewer  than  twenty  religious  houses  within  tho  county.  Of 
these  there  are  interesting  remains  at  Carlingford;  at  Faughart, 
where  is  also  to  be  seen  St  Bridget’s  stone  and  pillar  ; at  Mellifont, 
the  architecture  of  which  ia  specially  beautiful  and  elaborate  ; and 
at  Monasterboice,  where  there  are  two  crosses,  one  of  which,  8t 
lloync’s,  is  the  most  ancient  and  most  finely  decorated  in  Ire- 


In  1880  there  were  97,954  acres,  or  nearly  one-lulf  or  the  total 
area,  under  tillage,  while  74,944  were  mature,  4555  plantations, 
and  24,135  waste.  The  total  number  of  holdings  in  1880  was  8216, 
at  which  1294  were  lew  than  1 acre  in  extent.  No  lesa  than  6340 
were  below  15  acres  in  extent,  and  of  theso  2166  were  betweeu  6 
•wd  15  aero*.  • The  following  table  shows  the  anas  under  the  ruin- 
ripal  crops  in  1855  and  1831 : — 
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Between  1855  and  1881  horses  have  diminished  from  12,133  to 
10L810.  of  which  7364  are  used  for  agricultural  purpose*.  The 
nwmber  of  cattle  has  increased  only  slightly,  from  32,10/  to  34.739, 
of  which  6728  are  milch  cow*.  Sheep  in  1855  numbered  31,712,  and 
83,362  in  1881.  Pig*  in  1881  numbered  10,471,  and  i>ouHry 
241  446.  According  to  tho  last  return  the  land  was  divided  among 
1279  proprietors,  who  possessed  200,287  seres,  with  an  annual  rate- 
able value  of  £209,090,  or  20s.  lOd.  i*r  acre.  Of  the  owners,  45 
jar  cant  purtessed  U**  than  1 acre,  and  the  average  aizo  of  tho 


land. 

LOUTH,  a municipal  borough  and  market-tefcm  of 
Lincolnshire,  England,  is  pleasantly  situated  on  the  river 
Lud,  and  on  a branch  of  the  Great  Northern  Railway,  25 
miles  east-north-east  of  Lincoln.  By  means  of  a canal, 
completed  in  1763,  at  a coat  of  £28,000,  there  is  water 
communication  with  Hull.  The  town  is  about  a mile  in 
length,  and  ia  well  built  and  paved.  Tho  church  of  St 
James,  completed  about  1516,  in  tho  Later  English  atyle, 
with  a spire  288  feet  in  height,  is  one  of  tho  finest 
ecclesiastical  buildings  in  the  county.  There  are  an  Fdward 
YI.  grammar  school,  which  is  richly  endowed,  a commercial 
school  founded  in  1676,  and  a national  achooL  The  other 
public  buildings  include  a town-hall,  a corn  exchange, 
nnd  a market-hall.  In  tho  vicinity  are  the  ruins  of  a 
Cistercian  abbey,  founded  in  1139.  The  industries  in- 
clude the  manufacture  of  carpets,  tanning,  iron  founding, 
brewing,  malting,  lime  burning,  and  rope  nnd  brickinaking. 
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Tho  population,  which  in  1851  was  10,467,  had  increased 
in  1871  to  10,500,  and  in  1881  to  10,690. 

I Loath  is  a corruption  of  Ludd,  the  ancient  name  of  the  river  Led 
It  received  a charter  of  incorporation  from  Edward  VI.  In  1638 
the  town  took  part  in  tho  *'  Pilgrimage  of  Grace, " on  which  account 
the  vicar  wm  executed  at  Tyburn.  Alfred  and  Charles  Tennyson 
were  educated  at  the  grammar  school,  tnd  their  little  volume  en- 
titled Poems  by  Tuso  Brothers  was  published  by  a Louth  bookseller, 
whose  shop  still  exists. 

LOUVAIN,  a town  of  Belgium  in  the  province  of 
Brabant,  18  miles  cast  of  Brussels,  on  the  Lilge  and 
Cologne  Railway,  and  on  the  river  Dyle.  The  population 
in  1880  was  34,700.  Louvain  possesses  some  fine 
specimens  of  Gothic  art, — the  town-hall,  which  displays  a 
wealth  of  decorative  architecture  almost  unequalled  on  the 
Continent,  and  the  collegiate  church  of  8t  Pierre,  with 
some  fine  sculptures  and  panels  by  Quentin  Matey*.  The 
general  aspect  of  the  town  to  the  casual  observer  is  dull 
and  cheerless;  the  newer  portions,  extending  between  the 
town-hall  and  station,  consist  of  broad  streets  of  monotonous 
regularity,  while  the  old  medi&val  quarter,  despite  its 
historic  interest,  is  somewhat  dingy  and  lifeless.  Louvain 
has  a market  for  corn  and  cattle  as  well  as  for  cloth  wares  ; 
wood  carving  is  also  carried  on ; but  the  chief  industry  of 
the  locality  is  brewing,  the  Louvain  beer,  a lemon-coloured 
frothy  beverage,  being  held  in  high  repute  in  the  country. 
In  the  world  of  science  Louvain  holds  honourable  rank, 
having  a celebrated  university,  an  academy  of  pointing, 
a school  of  music,  extensive  bibliographic  collections,  a 
museum  of  natural  history,  and  a botanical  garden.  Tho 
university,  a stronghold  of  the  Roman  Catholic  faith,  was 
first  instituted  in  1425,  and  soon  grew  famous  among  the 
learned  of  all  nations.  In  the  15th  and  16th  ceuturies  not 
less  than  six  thousand  students  flocked  thither  yearly,  and 
it  became  the  nursery  of  many  illustrious  men.  Swept 
away  for  a time  by  the  first  French  Revolution,  it  was  re- 
established in  1835  ; and,  though  less  conspicuous  than  in 
bygone  ages,  and  more  generally  confined  to  the  instruction 
of  the  youth  of  Belgium,  it  is  yet  of  considerable  importance 
in  the  country  as  tho  only  Catholic  university,  and  one  of 
the  main  supports  of  the  Conservative  party. 

Like  Bruges  and  many  other  Flemish  towns.  Louvain  was  at  ono 
time  a great  and  flourishing  city,  with  a population  of  200,000  souls, 
an>l  one  of  the  principal  markets  of  the  Continent.  The  turbulent 
spirit  of  the  peoplo,  their  fruquent  outbreaks  against  their  rulers, 
and  in  particular  the  massacre  of  the  patricians  in  1379,  were  the 
chief  causes  of  its  decline.  Duke  Wenceslaus  of  Brabant,  in  a spirit 
of  revenge  after  tbo  last-mentioned  rising,  imposed  so  heavy  taxes 
upon  the  poople  that  they  emigrated  in  largo  numbers.  A hundred 
thousand  weavers  left  the  country,  carrying  abroad,  mainly  to  Eng- 
land, the  secrets  of  thoir  trade  ; and  from  that  period  the  material 
prosperity  of  Louvain  Las  steadily  diminished. 

LOUVIERS,  capital  of  an  arrondiasement  in  the  de- 
partment of  Eure,  France,  U pleasantly  situated,  in  a green 
valley  surrounded  by  wooded  hill 3,  on  the  Eure  (here 
divided  into  many  branches),  71  miles  west-north-west 
from  Paris,  and  some  13  miles  from  Rouen  and  Evreux. 
The  old  part  of  tho  town,  built  of  wood,  stands  on  the  left 
bank  of  the  river ; the  more  modem  portions,  in  brick  ond 
hewn  stone,  on  the  right.  There  are  several  good  squares, 
and  the  place  is  surrounded  by  boulevards.  The  Gothic 
church  of  Notre  Dame  has  a fine  square  tower,  recently 
restored,  and  a portal  which  ranks  among  the  richest  and 
most  beautiful  works  of  the  kind  produced  in  the  15th 
century;  it  contains  several  interesting  works  of  art  The 
chief  industry  of  Louviers  ’la  the  cloth  and  flannel  manu- 
facture. There  are  also  nineteon  wool-spinning  mills,  five 
fulling  mills,  and  important  thread  factories ; and  paper- 
making,  tanning,  currying  and  tawing,  dyeing,  and  bleach- 
ing ore  also  carried  on.  The  town  has  a court  of  first 
instance,  a tribunal  of  commerce,  chambers  of  manufactures 
and  agriculture,  and  a council  of  prudhommes.  The 
population  in  1876  was  10,973. 
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P Lonvlera  was  originally  a villa  of  the  dukei  of  Normandy ; Its 
cloth-making  industry  first  anna  in  the  beginning  of  the  13tn  cen- 
' tury.  It  changed  hands  once  and  again  during  the  Hundred  Veanf 
; War,  and  from  Charles  VII.  it  received  extensive  privileges,  and  the 
I title  of  Louviers  le  Franc  for  tho  bravery  of  ita  inhabitants  in 
driving  the  English  from  Pont  de  1*  Arche,  Verneuil,  end  Hereout! 
t It  passed  through  various  troubles  successively  at  the  period  of  the 
“ ligue  du  bicn  public"  under  Louis  XL,  in  the  religions  wara 
! (when  the  parliament  of  Rouen  sat  for  a time  at  Louviers),  and  in 
' the  wara  of  tho  Fronde.  Its  industries  nevertheless  developed 
; steadily  ; before  the  Revolution  ite  production  of  cloth  amounted  to 
3000  pieces  annually,  in  1837  the  number  had  risen  to  15,000,  end 
I it  is  still  greater  now. 

LOUVOIS,  Francois  Michel  le  Tellieb,  Marquis  d* 

, (1641-1691),  the  great  war  minister  of  Louis  XIV.,  was 
born  at  Paria  on  January  18, 1641.  Uii  father,  Michel  le 
Tellier,  sprung  from  a bourgeois  family  of  Paris,  but  had 
attached  himself  to  the  parlement  of  Paris,  and  married 
the  niece  of  the  chancellor  Aligre.  He  won  the  favour  of 
De  Bullion,  the  superintendent  of  finances,  and  through 
him  obtained  the  intendancy  of  Piedmont,  where  he  made 
the  acquaintance  of  Mazarin.  He  waa  Mazarin’e  right  hand 
through  the  troublous  times  of  the  Fronde,  and  waa  the 
medium  of  communication  between  him  and  the  queen, 
when  tho  cardinal  was  in  nominal  disgrace  at  Briihl.  He 
had  been  made  secretary  of  state  in  1643,  and  on  the  death 
of  Mazarin  was  continued  in  his  office.  Like  Colbert  and 
unlike  Fouquet  he  recognized  the  fact  that  Louis  inteuded 
to  govern,  and  by  humouring  hia  master’s  passion  for 
knowing  every  detail  of  personnel  and  administration  be 
g&inod  great  favour  with  him.  He  married  hia  son  to  a 
rich  heiress,  tho  Marquise  de  Courtenvaux,  and  soon  began 
to  instruct  him  in  the  management  of  state  business.  The 
young  man  speedily  won  the  king's  confidence,  and  in  1666 
was  made  secretary  of  state  for  war  in  his  father’s  room. 
His  talents  were  perceived  by  the  great  Turenne  in  the 
short  war  of  the  Devolution  (1667-66),  who  gave  him 
instruction  not  so  much  in  the  art  of  war  as  in  the  art  of 
providing  armies.  The  peace  of  Aix-la-Chapelle  signed, 
Lou  vote  devoted  himself  to  the  great  work  of  organizing 
the  French  army.  The  years  between  1668  and  1672, 
says  Camille  Roussct,  “ were  years  of  preparation,  when 
Lionne  was  labouring  with  all  his  might  to  find  allies, 
Colbert  to  find  money,  and  Louvois  soldiers  for  Louis. p 
Louvois's  work  was  not  the  least  important  of  the  three. 
Till  then  armies  were  either  bodies  of  free  lances  collected 
round  a particular  general  and  looking  to  him  for  pay,  or 
a sort  of  armed  militia,  who  looked  on  soldiering  as  an 
| interlude,  not  a profession.  Louvois  understood  the  new 
condition  of  things,  and  organized  a national  standing 
I army.  In  his  organization,  which  lasted  almost  without  a 
change  till  the  period  of  the  French  Revolution,  the  leading 
poiots  must  be  noted.  First  among  them  was  the  almost 
forcible  enrolment  of  the  nobility  and  gentry  of  France, 
which  St  Simon  so  bitterly  complains  of,  and  in  which 
Louvois  carried  out  part  of  Louis's  measures  for  curbing 
the  spirit  of  independence  by  service  in  the  army  or  at  court. 
Then  must  be  mentioned  his  elaborate  hierarchy  of  officers, 
the  grades  of  which  with  their  respective  duties  he  estab- 
lished for  the  first  time,  and  his  new  system  of  drill,  per- 
fected by  Martinet  Besides  the  army  itself,  he  organized 
for  its  support  a system  of  payment  and  commissariat,  and 
a hospital  system,  which  made  it  more  like  a machine,  less 
, dependent  on  the  weather,  and  far  superior  to  the  old 
German  system.  Further,  with  tho  help  of  Vauban  he 
formed  a corps  of  engineer?,  and  lastly,  to  provide  the 
! deserving  with  suitable  reward,  and  encourage  the  daring, 
he  reorganized  the  military  orders  of  merit,  and  founded  the 
HGtel  des  Invalidcs  at  Paris.  The  success  of  his  measures 
| is  to  be  seen  io  the  victories  of  the  great  war  of  1672- 
1678,  in  which  his  old  instructor  Turenoe  was  killed, 
i After  the  peace  of  Nimrguen  in  1G78,  Louvois  waa  high 
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in  favour,  his  father  Michel  le  Tellicr  had  been  made 
chancellor,  and  hia  only  opponent  Colbert  was  in  growing 
disfavour.  Tho  ten  years  of  peace  between  1678  and  1688 
were  distinguished  in  French  history  by  the  rise  of  Madame 
de  Main  tenon,  the  capture  of  Strasburg,  and  tho  revocation 
of  the  edict  of  Nantes,  in  all  of  which  Louvois  bore  a pro* 
minont  part.  The  surprise  of  Strasburg  in  1681  in  time 
of  peace,  in  pursuance  of  an  order  of  tho  chamber  of 
reonion,  was  not  only  planned  but  executed  by  Louvois 
and  Mondar,  and  after  the  revocation  of  the  Edict  of 
Nantes  he  claims  the  credit  of  inventing  the  dragonnadea. 
Colbert  died  in  1683,  and  had  been  replaced  by  Le  Pelletier, 
an  adherent  of  Louvois,  in  the  controller-generalship  of 
finances,  and  by  Louvois  himself  in  his  ministry  for  public 
buildings,  which  he  took  that  he  might  be  the  minister  able 
to  gratify  the  king's  two  favourite  pastimes,  war  and  build- 
ings. Louvois  was  able  to  superintend  the  successes  of  the 
first  year*  of  the  war  of  1688,  but  died  suddenly  of 
apoplexy  after  leaving  the  king's  cabinet  on  July  16, 1691. 
His  sudden  death  caused  a suspicion  of  poison,  and  struck 
everybody  with  surprise.  “ He  is  dead,"  writes  Madame 
de  Sevigi>4,  u that  great  minister,  that  important  man,  who 
held  so  grand  a position,  and  whoso  Hoi  spread  so  far,  who 
was  the  centre  of  so  much."  u Tell  the  king  of  England,” 
said  Louis  the  next  day,  “ that  I have  lost  a good  minister, 
but  that  his  affairs  and  mine  will  go  none  tho  worse  for 
that."  He  was  very  wrong ; with  Louvois  the  organizer  of 
victory  was  gone.  Great  war  ministers  are  far  rarer  than 
great  generals.  French  history  can  only  point  to  Caniot 
as  his  equal,  English  history  only  to  the  elder  Pitt.  Tho 
comparison  withCafaofc  is  an  instructive'one  : both  had  to 
organize  armies  out  of  old  material  on  a new  system,  both 
had  to  reform  the  principle  uf  appointing  officers,  both 
were  admirable  contrivers  of  campaigns,  and  both  devoted 
themselves  to  the  material  well-being  of  the  soldiers.  But 
in  private  life  the  comparison  will  not  hold ; Carnot  was  a 
good  husband,  an  upright  man,  and  a broad  minded  thinker 
and  politician,  while  Louvois  married  for  money  and  lived 
openly  with  various  mistresses,  most  notoriously  with  tho 
beautiful  Madame  de  Courcelles,  used  all  means  to  over- 
throw his  rivals,  and  boasted  of  having  revived  persecution 
in  his  horriblo  system  of  the  dragonnade*. 

The  principal  authority  for  Louvoix'a  life  and  times  is  Camille 
ilousset  s Uitloirt  d*  Louroit,  4 vol*.,  1862-63,  a grt  at  work  founded 
on  the  900  volumes  of  hia  tlcapntchra  at  the  Depit  de  U Guerre. 
Saint  Simon  from  his  class  prejudices  is  hardly  to  be  trusted,  but 
Madame  de  S<ovign6  throws  many  bright  ride-lights  on  his  times. 
Ttatammt  PolUijw  d«  Louwi*  ,£1695)  is  spurious. 

LOVAT,  Simom  Fraser,  Baron,  a famous  Jacobite 
intriguer,  executed  for  the  part  which  he  took  in  the 
rebellion  of  1745,  was  bom  about  the  year  1676,  and  was 
the  second  son  of  Thomas,  afterwards  twelfth  Lord  Lovat 
Ho  was  educated  at  King’s  College,  Aberdeen,  and  there 
seem*  reason  to  believe  that  he  was  there  no  negligeut 
student,  as  his  correspondence  afterwards  gives  abundant 
proof,  not  only  of  a thorough  command  of  good  English 
and  idiomatic  French,  but  of  such  an  acquaintance  with 
the  Latin  classics  as  to  leave  him  never  at  a loss  for  an  apt 
quotation  from  Virgil  or  Horace.  Whether  Lovat  ever  felt 
any  real  principle  of  loyalty  to  the  Stuarts  or  was  actuated 
throughout  merely  by  what  ho  supposed  to  bo  self-interest 
it  is  difficult  to  determine,  but  that  he  was  a bom  traitor 
and  deceiver  there  can  bo  no  doubt  One  of  his  first  acts  on 
leaving  college  was  to  recruit  three  hundred  men  from  his 
clan  to  form  part  of  a regiment  in  tho  service  of  William 
and  Mary,  in  which  he  himself  was  to  hold  a command, — 
his  object  being,  as  ho  unhesitatingly  avows,  to  have  a 
body  of  well- trained  soldiers  under  his  influence,  whom  at  a 
moment’s  notice  he  might  carry  over  to  the  interest  of  King 
James.  •Among  other  wild  outrages  in  which  he  was  engaged 
about  this  time  was  a rape  and  forced  marrisL'c  committed  on 
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the  widow  of  a previous  Lord  Lovat  with  the  view  appar- 
ently of  securing  bis  own  succession  to  the  estates  ; and  it  is 
a curious  instance  of  his  plausibility  and  pow  er  of  influenc- 
ing others  that,  after  being  subjected  by  him  to  tho  most 
horrible  ill-usage,  the  woman  is  said  to  have  ultimately 
become  aeriously  attached  to  him.  A prosecution  for  his 
violence,  however,  having  been  inctituted  against  him  by 
Lady  Lovat’s  family,  Simon  fouud  it  prudent  to  retire  first 
to  his  native  strongholds  in  the  ifigblands,  and  afterwards 
to  France,  where  he  at  length  found  his  way  in  July  1702 
to  the  court  of  St  Germains.  One  of  bis  first  steps  towards 
gaining  influence  there  seems  to  have  been  to  announce 
his  conversion  to  the  Catholic  faith.  He  then  proceeded 
to  put  the  great  project  of  restoring  the  exiled  family  into 
a practical  shape.  Hitherto  nothing  seems,  to  have  been 
known  among  the  Jacobite  exiles  of  the  efficiency  of  the 
Highlanders  as  a military  force.  But  Lovat,  who  was  of 
course  well  acquainted  with  their  capabilities,  saw  that,  as 
they  were  the  only  part  of  the  British  population  accus- 
tomed to  the  independent  use  of  arms,  they  could  be  at  once 
put  in  action  against  the  reigning  power.  His  plan  there- 
fore was  to  land  five  thousand  French  troops  at  Dundee,  where 
they  might  reach  the  north-eastern  passes  of  the  Highlands 
in  a day’s  march,  and  be  in  a position  to  divert  the  British 
troops  till  the  Highlands  should  have  time  to  rise.  Immedi- 
ately afterwards  five  hundred  men  were  to  land  on  the  west 
coast,  seize  Fort  William  or  Inverlochy,  and  thus  preven/ 
the  access  of  any  military  force  from  the  south  to  the  central 
Highlands.  The  whole  scheme  affords  strong  indication  of 
Lovat’a  sagacity  as  a military  strategist,  and  it  it  observable 
that  his  pUn  is  that  which  was  continuously  kept  in  view  in 
all  the  future  attempts  of  the  Jacobites,  and  finally  acted  on 
in  the  last  outbreak  of  1 7 46.  The  advisers  of  the  Pretendel 
seem  to  have  been  either  slow  to  trust  their  astute  coad 
jntor  or  slow  to  comprehend  his  project  At  last,  however, 
he  was  despatched  on  a secret  mission  to  the  Highlands  to 
sound  those  of  the  chiefs  who  were  likely  to  rise,  and  to 
ascertain  what  forces  they  could  bring  into  the  field.  He 
very  soon  found,  however,  that  there  was  little  disposition 
to  join  the  rebellion,  and  he  then  made  up  his  mind  to 
secure  his  own  safety  by  revealing  all  that  he  knew  to  the 
Government  of  Queen  Anne.  Having  by  this  means  ob- 
tained a pardon  for  all  his  previous  crimes,  be  was  sent 
back  to  France  to  act  as  a spy  on  the  Jacobites.  On 
returning  to  Paris  suspicions  soon  got  afloat  as  to  hia  pro- 
ceedings, and  in  the  end  he  was  committed  close  prisoner  in 
the  castle  of  Angoulfime,  where  he  remained  for  nearly  ten 
yean,  or  till  November  1714,  when  he  made  his  escape  to 
England.  For  some  twenty-five  years  after  this  he  was 
chiefly  occupied  in  lawsuits  for  the  recovery  of  hia  estates 
and  the  re-establishment  of  his  fortune,  in  both  of  which 
objects  he  was  successful.  The  intervals  of  his  leisure  were 
filled  up  by  Jacobite  and  Anti-Jacobite  intrigues,  in  which 
he  seems  to  have  alternately,  as  suited  his  interests,  acted 
| the  traitor  to  both  parties.  But  he  so  for  obtained  the 
confidence  of  the  Government  as  to  havo  secured  the 
I appointments  of  sheriff  of  Inverness  and  of  colonel  of  as 
independent  company.  His  disloyal  practices,  however, 

I soon  led  to  his  being  suspected  ; and  he  was  deprived  of 
both  his  appointments.  When  the  rebellion  of  1745  broke 
out,  Lovat  acted  with  his  characteristic  duplicity,  lie  re- 
presented to  tho  Jacobites— 4 what  was  probably  in  the  main 
true — that  though  eager  for  their  success  his  weak  health 
and  advanced  years  prevented  him  from  joining  the  standard 
of  tho  prince  in  peison,  while  to  the  Lord  President  Forbes 
he  professed  his  cordial  attachment  lo  tho  existing  state 
of  things,  but  lamented  that  his  headstrong  son,  iu  spite 
of  all  his  remonstrenecs,  find  insisted  on  joining  the  Pro- 
tender,  and  succeeded  iu  takimr  with  him  a strong  f rco 
from  the  clan  of  the  Frasers.  The  truth  was  that  the  poor 


28  L O V - 

lad  was  moat  unwilling  to  go  out,  but  was  compelled  by  his 
father  to  do  so.  Lo vat's  false  professions  of  fidelity  did 
not  of  course  long  deceive  the  Government,  and  after  the 
battle  of  Culloden  he  was  obliged  to  retreat  to  some  of  the 
wildest  recesses  of  the  Highlands,  after  seeing  from  a distant 
height  his  proud  castle  of  Dounie  delivered  to  the  Carnes 
by  the  royal  army.  Even  then,  however,  broken  down  by  ' 
disease  and  old  age,  carried  about  on  a litter  and  unable  to 
move  without  assistance,  his  mental  resources  did  not  fail 
him ; and  in  a conference  with  several  of  the  Jacobite 
leaders  he  proposed  that  they  should  raise  a body  of  three 
thousand  men,  which  would  be  enough  to  make  their  moun- 
tains impregnable,  and  at  length  force  the  Government  to 
give  them  advantageous  terms.  The  project,  though  by  no 
means  a chimerical  one,  was  not  .carried  out,  and  Lovat, 
after  enduring  incredible  hardships  in  his  wanderings,  was 
at  last  arrested  on  an  island  in  Loch  Morar  close  upon  the 
west  coast. ' He  was  conveyed  in  a litter  to  London,  and 
after  a trial  of  five  days  sentence  of  death  in  u the  ordinary 
brutal  form  peculiar  to  England  " was  pronounced  upon  him 
on  the  19th  of  March  1747.  Hia  execution  took  place  on 
the  9th  of  April  following.  His  conduct  to  the  last  was 
dignified  and  even  cheerful, — hia  humour,  his  power  of 
sarcasm,  and  his  calm  defiance  of  fate  never  deserting  him. 
Just  before  submitting  his  head  to  the  block  he  repeated 
the  line  from  Horace — 

“ Duloe  et  decorum  est  pro  potria  mori.” 
LOVE-BIRD,  a name  somewhat  indefinitely  bestowed, 
chiefly  by  dealere  in  live  animals  and  their  customer®,  on 
some  of  the  smaller  short-tailed  Parrots,  from  the  remark- 
able affection  which  examples  of  opposite  sexes  exhibit 
towards  each  other,  an  affection  popularly  believed  to  be 
•o  great  that  of  a pair  that  have  been  kept  together  in 
captivity  neither  can  long  8nrvive  the  loss  of  its  partner. 
By  many  systematic  ornithologists  the  little  birds  thus 
named,  brought  almost  entirely  from  Africa  and  South 
America,  have  been  retained  in  a single  genua,  Psiltacula, 
though  those  belonging  to  the  former  country  were  by 
others  separated  as  Agapornu.  This  separation,  however, 
was  by  no  means  generally  approved,  and  indeed  it  was 
not  easily  justified,  until  Garrod  ( Proc.  Zool,  Society , 
1874,  p.  093)  assigned  good  anatomical  ground,  afforded, 
by  the  structure  of  the  carotid  artery,  for  regarding  tho 
two  groups  as  distinct,  and  thus  removed  what  had  seemed 
to  be  the  almost  unintelligible  puzzle  presented  by  the 
geographical  distribution  of  the  species  of  Psiltacula  in  a 
large  sense,  though  Professor  Huxley  {op.  cit.,  1868,  p.  319) 
had  indeod . already  suggested  one  way  of  meeting  the 
difficulty.  As  the  genus  is  now  restricted,  only  one  of  the 
six  species  of  Peiitactda  enumerated  in  the  Nomendator 
Avium  of  Messrs  Sclater  and  Salvin  is  known  to  be  found 
outside  of  the  Neotropical  Region,  the  exceptional  instance 
being  the  Mexican  P.  cyanopygia,  and  not  one  of.  tho 
■even  recognized  by  the  same  authors  as  forming  the  very 
nearly  allied  genus  Urockroma.  On  the  other  hand,  of 
Agapomit,  from  which  the  so-called  genus  Poliopsitta  can 
scarcely  be  separated,  five  if  not  six  species  are  known, 
all  belonging  to  the  Ethiopian  Region,  and  all  but  one, 
A.  cana  (which  ia  indigenous  to  Madagascar,  and  thence 
has  been  widely  disseminated),  are  natives  of  Africa.  In 
this  group  probably  comes  also  Pnttinu «,  with  a single 
species  from  the  Malayan  Subregion.  These  Old-World 
forma  are  the  “Love-birds”  proper;  the  others  scarcely 
deserve  that  designation,  and  still  less  do  certain  even 
smaller  - Parrots,  the  very  smallost  indeed,  of  the  Order 
'PtUtaci,  included  in  the  genera  Cyclopedia  and  NasUerrw, 
which  are  peculiar  to  the  Australian  Region,  though  on 
account  of  their  diminutive  size  they  may  here  be  just 
mentioned  by  name,  but  their  real  affinity  remains  to  be 
determined.  (*-  N.)  j 
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LOVELACE,  RichasI)  (1618-1658),  English  poeV  wiw 
born  in  1618.  On  the  father's  side  he  was  a scion  of  a 
Kentish  family,  and  Inherited  a tradition  of  military 
distinction,  maintained  by  successive  generations  from  the 
time  of  Edward  1IL  His  mother's  family  was  legal;  her 
grandfather  had  been  chief*  baron  of  the  exchequer. 
Lovelace's  fame  has  been  kept  alive  by  a few  songs  and 
the  romance  of  his  carcor,  and  his  poems  are  commonly 
spoken  of  as  careless  improvisations,  and  merely  tho 
amusements  of  an  active  soldier.  But  the  unhappy  course 
of  his  life  gave  him  more  leisure  for  verse-making  than 
opportunity  of  soldiering.  Before  tho  outbreak  of  the 
civil  war  in  1642  his  only  active  service  was  in  the 
bloodless  expedition  which  ended  in  the  Pacification  of 
Berwick  in  1640.  By  that  time  he  was  one  of  the  most 
distinguished  of  the  company  of  courtly  poets  gathered 
round  Queen  Henrietta,  and  influenced  as  a school  by 
contemporary  French  writers  of  ve re  de  eociitc . Lovelace 
had  probably  a more  serious  and  sustained  poetical  ambi- 
tion than  any  of  them.  He  wrote  a comedy,  The  Scholar , 
when  he  was  sixteen,  and  a tragedy,  The  Soldier,  when  lie 
was  ono  and  twenty.  From  what  ho  says  of  Fletcher,  it 
would  seem  that  this  dramatist  was  his  model,  but  only 
the  spirited  prologue  and  epilogue  to  his  comedy  have  been 
preserved.  When  the  rupture  between  king  and  parlia- 
ment took  place,  Lovelace  was  committed  to  the  Gatehouse 
at  Westminster  for  presenting  to  the  Commons  a petition 
from  Keutish  royalists  in  the  king’s  favour.  It  was  then 
that  ho  wrote  his  most  famous  sung,  “To  Althaea  from 
Prison.”  He  was  liberated  on  bail  of  £40,000, — a sign 
of  his  importance  in  the  eyes  of  the  parliament, — and 
throughout  the. civil  war  was  a prisoner  on  parole,  with 
this  security  in  the  hands  of  his  enemies.  His  only  active 
service  was  after  1646,  when  he  raised'a  regiment  for  the 
French  king,  and  took  part  in  the  siege  of  Dunkirk. 
Returning  to  England  in  1648,  he  was  again  thrown  into 
prison.  During  this  second  imprisonment,  he  collected 
and  revised  for  the  press  a volume  of  occasional  poems," 
many  if  not  most  of  which  hod  previously  appeared  in 
various  publicationa  Tho  volume  was  published  in  1649 
under  the  title  of  Lueasta,  his  poetical  name — contracted 
from  Lux  Casta—  for  Lucy  Sacheverell,  a lady  who  married 
another  daring  his  absence  in  France,  on  a report  that  he 
had  died  of  his  woundB  at  Dunkirk.  The  last  ten  years 
of  Lovelace’s  life  were  passed  in  obscurity.  His  fortune 
had  been  exhausted  in  the  king's  interest,  and  he  is  said 
to  have  been  supported  by  the  generosity  of  more  fortunate 
friends.  He  died,  according  to  Aubrey,  “ in  a cellar  in 
Longacre.”  A volume  of  Lovelace’s  Poethume  Poems  was 
published  in  1659  by  one  of  his  brothers.  They  are  of 
very  inferior  merit  to  his  own  collection. 

The  world  has  done  no  injustice  to  Lovelace  in  neglecting  all  but 
a few  of  hi*  modest  offerings  to  literature.  But  critics  often  do  him 
injustice  in  dismissing  him  as  a gay  cavalier,  who  dashed  off  liia 
verses  hastily,  and  cared  little  what  became  of  them.  It  is  a 
mistake  to  clans  him  with  Suckling ; he  has  neither  Suckling’s 
easy  grace  nor  his  reckless  spontaneity.  We  have  only  to  compare 
tho  version  of  any  of  his  poems  in  Lueatia  with  the  form  in  which 
it  originally  appeared  to  see  how  fastidious  wrb  his  revision.  In 
many  places  it  takes  time  to  decipher  hia  meaning.  The  expression 
is  often  elliptical,  the  syntax  inverted  and  tortuous,  the  train  of 
thought  intricate  and  discontinuous.  These  faults — they  are  not 
of  course  to  be  found  in  his  two  or  three  popular  lyrics,  “ Going  to 
the  Wans,”  “To  Althea  from*  Prison, * “The  Scrutiny  "—are, 
however,  a*  in  tho  case  of  hia  poetical  rooster,  Donne,  the  faults 
not  of  hasto  but  of  over-elaboration.  His  thoughts  are  not  the 
first  thoughts  of  an  improvisatorc,  bnt  thoughts  ten  or  twenty 
stages  removed  from  *tlio  first,  ami  they  are  generally  as  closely 
packed  as  they  are  far-fetched.  Lovelace  ia  not  named  by  Johnson 
among  the  “metaphysical  poeta,"  but  in  elaboration  of  workman- 
ship ns  well  oa  in  intellectual  force  he  cornea  nearer  than  any  other 
disciple  to  the  founder  of  the  school.  His  most  far-fetched  con- 
i ceits  are  worth  the  carriage,  and  there  is  genuine  warmth  in  them, 
j The  wine  of  hia  poetry  is  a dry  wine,  but  it  is  wine,  and  not  an 
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artificial  Imitation.  Hi*  career  m a dramatist  was  checked  bjr  the 
suppression  of  the  stage  ; if  he  had  been  born  thirty  years  earlier  or 
thirty  years  later,  Flotcher  or  Congnsve  would  hare  had  in  him  a 
j.o war ful  rivaL  The  most  recent  odition  of  his  poems  is  that  by 
\V.  C.  Hazlitt,  iu  1864. 

LOVER,  Samttil  (1797-1868J,  novelist,  artist,  song- 
writer, and  musician,  was  born  in  Dublin  in  1797.  Uis 
father  was  a member  of  the  stock  exchange.  Lover  began 
life  as  an  artist,  and  was  elected  an  academician  of  the 
Royal  Hibernian  Society  of  Arts— a body  of  which  he 
afterwards  became  secretary.  Fo  acquired  repute  as  a 
miniature  painter ; and  a number  of  the  local  aristocracy 
aat  to  him  for  their  portraits.  His  love  for  music  showed 
itself  at  a very  early  age.  At  a dinner  given  to  the  poet 
Moore  in  1818  Lover  sang  one  of  his  own  songs,  which 
elicited  special  praise  from  Moore.  One  of  his  best  known 
portraits  was  that  of  Paganini,  which  was  exhibited  at  the 
Royal  Academy.  He  attracted  attention  as  an  author  by 
his  Legends  and  Stories  of  Ireland  (1832),  and  was  one  of 
the  first  writers  for  the  Dublin  University  Magazine..  He 
went  to  London  about  1833,  where,  among  others,  he 
painted  Lord  Brougham  in  his  robes  as  lord  chancellor. 
His  varied  gifts  rendered  him  very  popular  in  society ; 
and  he  appeared  often  at  Lady  Blessington's  evening 
receptions.  There  he  sang  several  of  his  songs,  which 
were  so  well  received  that  he  published  them  {Songs 
and  Ballads , 1839)/  Some  of  them  illustrated  Irish 
superstitions,  among  these  being  “Rory  O’More,”  “Tho 
Angel’s  Whisper,”  '‘The  May  Dew,”  and  “Tho  Four- 
leaved Shamrock."  In  J837  appeared  Rory  O’More,  a. 
'National  Romance , which  at  once  made  him  a great 
reputation  as  a novelist ; he  afterwards  dramatized  it  for 
the  Adelphi  Theatre,  London.  In  1842  was  published  his 
beat  known  work,  Handy  Andy,  an  Irish  Tale.  Mean- 
while his  multifarious  pursuits  had  seriously  affected  his 
health;  and  in  1844  he  gave  op  writing  for  some  time, 
^substituting  instead  public  entertainments,  called  by  him 
!“  Irish  Evenings,"  illustrative  of  his  own  works  and  his 
powers  os  a musician  and  composer.  These  were  very 
successful  both  in  Great  Britain  and  in  America.  In 
addition  to  publishing  numerous  songs  of  his  own,  Lover 
edited  a collection  entitled  The  Lyrics  of  Ireland,  which 
appeared  in  1858.  He  died  on  July  6,  1868.  Lover 
was  remarkable  /or  his  versatility ; but  his  fame  rests 
mainly  on  his  songs  and  novels  ; the  latter  are  full  of 
sunny  Irish  humour,  and  teem  with  felicitous  pictures  of 
national  life.  Besides  those  already  mentioned  he  wrote 
Treasure  Trove  (1844),  and  Metrical  Talcs  and  Other 
\P oems  (1 860). 

LOWELL,  the  twenty-seventh  city  in  population  of  the 
United  States,  in  Middlesex  county,  Massachusetts,  at  the 
junction  of  the  Concord  and  Merrimack  rivers,  26  miles 
north-west  from  Boston.  It  is  often  called  the  “Spindle 
City,"  and  the  “ Manchester  of  America,”  because  of  the 
extent  of  its  cotton  manufacture.  The  principal  source  of 
its  water-power  is  Pawtucket  Falls  in  the  Merrimack,  and 
■team  is  employed  as  an  auxiliary  to  the  amount  of  19,793 
horse-power.  The  first  cotton-mill  was  started  in  1823, 
when  the  place  was  the  villago  of  East  Chelmsford.  In 
1826  it  was  made  a town,  and  named  Lowell  in  memory 
of  Francis  Cabot  Lowell,  from  whose  plans  it  had  been 
developed,  bat  who  died  id  1817.  It  was  incorporated  as 
a city  in  1836.  It  originally  comprised  2885  acres,  but 
by  annexation  from  neighbouring  towns  its  area  has  been 
increased  to  7615  acres,  or  11*8  square  milea  The  popu- 
lation, which  in  1836  was  1 7,033,  was  40,928  in  1870,  and 
59,485  in  1880  (males,  26,855  ; females,  32,630),  and  in 
1882  was  estimated  at  64,000. 

The  following  table  shows  the  extent  of  the  principal 
manufacturing  companies  in  1882  : — 


sa:  **«>"»-  *»«“•  gg|T&r 

Merrimack. 1623  4,267  163,652  3,300  047,000 

Hamilton 1825  1,507  60,810  1,387  304,000 

Appleton 1828  1,228  46,000  820  285,000 

Lowell  | 1828  302  24,750  1,700  48,000 

Middlesex 1830  260  18,640  636  25,000 

Tremont  and  Suffolk..  1832  2,700  94,000  1,500  650,000 

Lawrence 1833  2,360  100,000  2,130  426,000 

Booth  1836  3,600  127,000  1,875  650,000 

Massachusetts 1840  3,658  119,528  1,717  907,000 


The  capital  invested  is  817,300,000;  number  of  mills, 
153;  spindles,  806,000;  looms,  20,521;  females  employed, 
12,809 ; males,  9750 ; yards  per  year,  cotton  209,050,000, 
woollen  8,335,000,  carpetings  2,700,000;  shawls,  350,000 
hosiery  per  year,  13,695,520  pairs ; cotton  consumed 
annually,  34,087  tons;  clean  wool,  11,750,000  lb;  yards 
cotton  dyed  and  printed,  97,240,000 ; coal  consumed, 
80,000  tons.  There  are  many  secondary  industries  con- 
nected with  the  cotton  manufactory  including  the  making 
of  machinery,  elastic  and  leather  goods,  tools, .boilers,  Ac., 
and  also  a number  of  small  factories  for  the  production 
of  cartridges,  chemicals,  wire  cloth,  paper,  doors,  rashes, 
blinds,  and  carriages.  The  Lowell  machine-shop  employs 
1400  men  in  the  manufacture  of  machinery,  and  consumes 
9800  tons  of  iron  and  steel  annually.  Lowell  has  90 
public  day  schools,  6 evening  and  4 technical  schools,  8 
reform  school,  and  2 parochial  schools.  The  principal 
publio  buildings  are  the  city-ball,  court-house,  Middlesex 
county  jail.  Green  school-house,  and  St  John’s  Hospital 
There  are  7 national  Banks  with  a total  capital  ol 
$2,500,000,  and  6 savings  banks  with  deposits  oi 
811,000,000.  Tho  religious  congregations  number  35,  all 
but  three  of  which  own  their  places  of  worship.  The  two 
largest  Roman  Catholic  churches,  St  FatricVa  and  the 
Church  of  the  Immaculate  Conception,  are  among  the 
finest  in  the  State.  Seven  railroads  connect  Lowell  with 
tho  railroad  system  t>f  the  country.  The  benevolent 
institutions  include  a home  for  young  women  and  children, 
and  one  for  aged  women,  2 orphanages,  and  3 hospitals. 
There  are  2‘  reading-rooms,  5 daily  newspapers  (one 
Erench),  6 weeklies,  and  4 public  libraries.  Lowell  was 
early  famed  for  the  high  character  of  its  operatives,  who 
for  some  years  published  a periodical  of  considcrabll 
literary  merit  called  The  Lowell  Offering , which  was,  ll 
is  believed,  the  only  publication  of  the  kind  ever  sustained 
by  workpeople.  Many  of  the  young  women  rose  td 
positions  of  prominence  in  American  society,  and  at  least 
one,  Miss  Lucy  Larcom,  is  known  to  readers  on  both  sides 
of  the  Atlantic  by  her  contributions  to  leading  magazines. 

In  1843  Charles  Dickens  visited  the  place,  and  devoted 
a chapter  of  bis  American  Notes  to  its  praise.  The 
manufacturers  have  from  the  first  provided  for  the  moral 
and  social  as  well  as  the  physical  wellbeing  of  their 
operatives,  so  that  labour  troubles  have  been  exceedingly 
rare  in  Lowell  The  corporation  board ing-hooses  are 
model  dwellings  for  the  workpeople.  The  first  blood 
shed  in  the  American  civil  war  was  that  of  two  Lowell 
young  men,  Luther  C.  Ladd  and  A.  O.  Whitney,  who  were 
killed  by  a mob  while  their  regiment  was  passing  through 
the  streets  of  Baltimore,  on  the  way  to  the  defence  of 
Washington,  April  19,  1861.  In  their  honour  a granite 
monument  has  been  erected  in  Merrimack  Street,  and  in 
the  same  enclosure  is  a bronze  statue  of  Victory  by  the 
German  sculptor  Rauch  to  commemorate  the  triumph  of 
the  Northern  cause. 

The  assessed  valuation  in  May  1881  was  $42,785,434 
an  increaso  of  $3,108,035  sinro  1879);  the  net  debt 
December  31,  1881,  was  $1,992,868,  of  which  $1,565,539 
was  on  accouut  of  the  introduction  of  water  in  1873. 
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Lowell  is  divided  into  all  wards,  end  is  govern**!  by  a 
mayor,  a board  of  eight  aider  me  o,  and  a common  council 
of  twenty-four  members. 

LOWESTOFT,  a watering-place,  seaport,  and  market- 
town  of  Suffolk,  England,  is  picturesquely  situated  on  a 
lofty  declivity,  which  includes  the  most  easterly  point  of 
land  in  England,  23  miles  south-west  of  Norwich  by  rail 
Previous  to  the  opening  of  a railway,  it  was  only  a small 
fishing  village,  bat  since  then  it  has  risen  to  some 
importance  as  a seaport,  while  its  picturesque  situation, 
and  its  facilities  for  sea-bathing,  have  rendered  it  n 
favourite  watering-place.  The  church  of  St  Margaret,  in 
the  Later  English  style,  with  tower  and  Bpire,  possesses  a 
very  ancient  font  Thera  are  a town-hall,  a county-hall, 
two  foundation  schools,  a large  general  hospital,  and  a 
number  of  charities.  Along  the  shore  there  is  a fine 
esplanade,  and  a new  park  was  opened  in  1874.  Two 
piers  1300  feet  in  length  enclose  a harbour  of  20  acres, 
which  is  much  used  as  a harbour  of  refuge.  For  the  last 
five  years  the  average  value  of  the  foreign  and  colonial 
imports  has  been  over  XI 00,000,  and  tho  exports  have 
been  valued  at  about  £5000.  The  fisheries  of  Lowestoft 
are  of  some  importance,  and  there  are  shipbuilding  yards, 
oil  and  flour  mills,  and  rope-works.  The  population  of  the 
urban  sanitary  district  in  1871  waa  10,246,  and  in  1881 
it  had  increased  to  19,597. 

LOW1CZ,  a town  of  Russian  Poland,  on  the  Brnn  river, 
in  the  government  of  Warsaw,  54  miles  by  rail  west  from 
the  capital,  on  the  line  between  Skiernewice  and  Bromberg. 
It  has  lately  become  a centra  of  manufacture  and  trade, 
and  the  population  (6650  in  1872)  is  rapidly  increasing. 
Its  fairs  are  important  as  regards  the  trade  in  horses  and 
cattle.  In  the  immediate  neighbourhood  are  situated 
the  hamlet  Liczcowice,  which  has  a beetroot  sugar  factory, 
and  the  rich  estates  Nieboron  and  Villa  Arcadia  of  the 
Radziwill  family. 

LOWTH,  Robert  (1710-1787),  bishop  of  London,  was 
bora  at  Buriton,  Hampshire,  or,  according  to  other  authori- 
ties, in  the  Close  of  Winchester,  on  November  27,  1710. 
He  was  the  younger  son  of  Dr  William  Lowth  (1661-1732), 
rector  of  Buriton,  a man  of  considerable  learning,  Author 
of  A Vindication  of  the  Divine  Authority  and  Inspiration 
of  the  Old  and  Neto  Testament » (1692),  Directions  for  the 
Profitable  Reading  of  the  Holy  Scriptures  (1708-26),  and 
A Commentary  on  the  Prophets  (4  vols.,  1714).  Robert 
was  educated  on  the  foundation  of  Winchester  College,  and 
in  1730  was  elected  to  a scholarship  at  New  College, 
Oxford,  where  he  took  his  degree  of  M.A.  in  1737.  In 
1741  he  was  appointed  professor  of  poetry,  and  it  was  in 
this  capacity  that  he  delivered  the  PrssDctionee  Academicm 
de  Sacra  Poesi  Hebratorum,  afterwards  published  in  1753. 
Bishop  Hoadly  appointed  him  in  1744  to  the  rectory  of 
Ovington,  Hampshire,  in  1750  to  the  archdeaconry  of 
Winchester,  and  in  1753  to  the  rectory  qC  East -Wood hay, 
also  in  Hampshire.  In  1754  he  received  the  degree  of 
doctor  of  divinity  from  his  univorsity,  and  in  the  follow- 
ing year  ho  went  to  Ireland  along  with  the  duke  of 
Devonshire,  then  lord  lieutenant,  as  first  chaplain.  Soon 
afterwards  be  declined  a presentation  to  the  aee  of  Limerick* 
but  accepted  a prcbondal  stall  at  Durham  and  tho  rectory 
of  Scdgiield.  In  1758  he  published  his  Life  of  William 
of  Wylekam,  which  was  followed  in  1763  by  A Short 
Introduction  to  English  Grammar,  In  1765,  the  year  of 
his  election  into  the  Royal  Societies  of  London  and 
Gottingen,  he  engaged  in  a hot  war  of  pamphlets  with 
Warburton  on  a now  obsolete  question  about  the  relations 
between  the  book  of  Job  and  the  Mosaic  economy;  and 
(Gibbon  being  judge),  “ whatsoever  might  be  tho  merits 
of  an  insignificant  controversy,  his  victory  was  clearly 
established  by  tho  silent  confession  of  Warburton  and  his 
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slaves.”  In  June  1766  Lowth  was  promoted  to  the  see  of 
St  David's,  whence  about  four  months  afterwards  ho  was 
translated  to  that  of  Oxford,  where  he  remained  till  1777, 
when  he  became  bishop  of  London.  This  last  appoint- 
ment he  continued  to  hold  until  his  death,  having  declined 
the  archbishopric  of  Canterbury  in  1783.  In  1778  ap- 
peared his  last  work,  Isaiah,  a new  Translation,  with  a 
Preliminary  Dissertation,  and  Notes , Critical,  Philologi- 
cal, and  Explanatory.  He  died  at  Fulham  on  November 
1787. 

Tho  Preelections*  txereised  a great  influence  both  in  England  ane 
on  tho  Continent.  Their  chie(  importance  lay  in  the  idea  of  look- 
ins  at  the  sacred  poetry  at  poetry,  and  examining  it  by  the  stand- 
ards applied  to  profane  literature.  Lowth'#  esthetic  criticism  wa» 
that  of  the  age,  and  is  now  in  great  part  obsolete,  a more  natural 
method  haring  been  soon  after  introduced  by  Herder.  The  prin- 
cipal point  in  which  Louth's  influence  has  been  lasting  is  his 
doctrine  of  poetic  parallelism,  and  even  here  hiseoraewhat  mechani- 
cal classification  of  the  forma  of  Hebrew  aenae-rhythm,  as  it  should 
rather  be  called,  is  open  to  serious  objections.  The  PrstUctionss 
reached  a second  edition  in  1763,  and  were  republished  with  notes 
by  J.  D.  Hichaells  in  1770;  both  text  and  notes  were  translated  by  G. 
Gregory  (1787  ; 4th  ed.,  1639).  The  Oxford  edition  of  the  original 
(1821)  contains  additions  by  Roaenmiiller,  Richter,  and  Weiss. 
The  editions  of  Lowth’s  Isaiah  hare  been  numerous  (13th  ed.,  18421, 
but  the  book  is  now  much  leas  read  than  the  PrstUdiones.  A vol- 
ume of  Sermons  and  other  Remains,  with  memoir  by  Hall,  waa 
published  in  1834,  and  there  is  a comparatively  recent  edition  of  tbs 
Popular  Works  of  Robert  Lowth,  3 vols.,  1843. 

LOYALTY  ISLANDS,  a group  in  tire  South  Pacific, 
about  60  miles  east  of  New  Caledonia,  consisting  of  Uvea 
or  Uea  (the  north  most),  Lifu,  Toka  and  several  small 
islands,  and  Mare  or  Nengone.  They  are  coral  islands  of 
comparatively  recent  elevation,  and  in  no  place  rise  more 
than  250  feet  above  the  level  of  the  sea.  Lift),  the  largest, 
is  about  50  miles  in  length  by  25  in  breadth.  Enough  of 
its  rocky  surface  is  covered  with  a thin  coating  of  soil  to 
enable  the  natives  to  grow*  yams,  taro,  bananas,  <fcc.,  for 
their  support ; cotton  thrives  well,  and  has  even  been  ex- 
ported in  small  quantities,  but  there  is  no  space  available 
for  its  cultivation  on  any  considerable  scale.  Fresb  water, 
rising  and  falling  with  the  tide,  is  found  in  certain  large 
caverns,  and,  in  fact,  by  sinking  to  the  sea-level  a supply 
may  be  obtained  in  auy  part  of  the  island.  The  popula 
tion,  about  7000,  is  on  the  decrease.  The  island  called 
Ncugone  by  the  natives  end  Mare  by  the  inhabitants  of 
the  Isle  of  Pines  is  about  80  miles  in  circumference,  and 
contaius  about  6000  souls.  Uvea,  the  most  recent  part  of 
the  group,  consists  of  a circle  of  about  twenty  islets  enclos- 
ing a lagoon  20  miles  in  width ; the  largest  is  about  30 
miles  in  length,  and  in  some  pla-ces  3 miles  wide,  and  the 
next  largest  in  about  12  miles  in  length.  Tho  inhabitants, 
numbering  about  2500.  export  considerable  quantities  of 
cocoa-nut  oil 

The  Loyalty  islander*  am  cloxsrd.  as  Melanesian ; the  severe) 
Islands  have  each  its  separate  language,  and  in  Uvea  the  one  tribe 
uses  a Samoan  and  the  other  a New  Hebridean  form  of  speech. 
Captain  Cook  patkwd  to  the  east  of  New  Caledonia  without  observ- 
ing the  Loyalty  group  ; but  it  was  discovered  soon  afterward*  and 
Dumont  DtUrvill«  laid  down  the  several  island*  in  hia  chart.  For 
many  years  after  their  discovery  the  natives  hod  a bad  repute  aa 
dangerous  cannibals.  Christianity  was  introduced  into  Mure  by 
native  teachers  from  Rarotonga  and  Samoa  ; missionaries  were 
settled  by  tho  London  Missionary  Society  at  Mare  in  1854,  at 
Lifu  in  1859,  aud  at  Uvea  in  1865  ; Roman  Catholic  missionaries 
also  arrived  from  New  Caledonia;  and  in  1864  the  French,  con- 
sidering tho  island*  a dependency  of  that  colony,  formally  insti- 
tuted a commandant  An  attempt  was  made  by  this  official  to  pat 
a stop  to  the  English  missions  by  violence  ; but  the  report  «fni» 
conduct  led  to  bo  much  indignation  in  Australia  and  in  England 
that  the  emperor  Napoleon,  on  receipt  of  a protest  from  Lord 
Shaftesbury  and  others,  caused  a commission  of  inquiry  to  lie  ajv 
pointed,  and  free  liberty  of  worship  to  be  secured  to  tho  Protestant 
11  infant  A new  persecution  of  the  ('hristiniiB  in  Uvea,  during 
1875,  called  forth  a protest  on  the  part  of  the  Eugliah  Government, 
and  mattcrB  appear  to  have  since  improved. 

See  W.  GUI,  Cmi  from  the  ('oral  /stands,  new  edition,  1871  , 
S.  Macfarlanc,  Story  of  ths  Lfu  Mi&sion,  1873. 
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LOYOLA,  Ignatius  de,  St.  Inigo,  the  youngest  son  general  character  of  the  department  is  pastoral ; only  one- 
re  Beltran  de  Loyola,  was  born  in  1491  at  the  castle  of  fourth  of  the  area  is  occupied  by  arable  land;  91,600  scree 
Loyola,  the  family  seat,  situated  on  the  river  Urola,  about  are  meadow,  155,700  wood,  and  00,000  chestnut  plantation. 


a milo  from  the  town  of  Azpeitio,  in  the  province  of 
Guipuzcoa,  Spain.  He  died  at  Homo  on  July  31,  1556, 
was  beatified  by  Paul  V.  in  1609,  and  canonized  along 
with  Francis  Xavier  by  Gregory  XV.  on  March  13,  1623, 
tite  bull  being  published  by  Urban  VI IL  on  August  6. 
His  festival  (duplex)  is  observed  on  J uly  31.  Bee  J esuits. 

LOZERE,  a deportment  of  aoulli -eastern  France,  but 
belonging  to  the  great  central  plateau,  is  composed  of 
almost  the  whole  of  Glvaudan  and  of  some  parishes  of  the 
old  dioceses  of  Alois  and  Uz&s,  districts  all  formerly 
included  in  the  province  of  Languedoc.  It  lies  between 
44*  6'  and  44*  58'  N.  1st,  snd  between  2*  58'  and  4*  E. 
long.,  and  is  bounded  on  the  N.W.  by  Cental,  on  the  K.E. 
by  Haute- Loire,  on  the  E.  by  Ard&he,  on  the  S,  E.  by 
Gard,  and  on  the  S.YV.  by  Aveyrou,  having  an  extreme 
length  of  65  miles,  an  extreme  breadth  of  50,  and  an  area 
of  1996  square  miles.  Lozero  is  mountainous  throughout, 
and  its  average  elevation  makes  it  the  highest  of  all  the 
French  departments.  It  has  three  distinct  regions — the 
Ceveunes  to  the  south-east,  the  “causaea"  to  tho  south- 
west, and  the  mountain  tracts  which  occupy  the  rest  The 
Qeveones,  forming  the  watershed  between  the  Garonne 
and  Loire  basins  to  the  west  and  that  of  the  Rhone  to  the 
east,  begin  (within  Lozera)  with  Mount  Aigoual,  which 
rises  to  e height  of  more  than  5100  feet ; parallel  to  this 
are  tho  mountains  of  Bougea,  a range  between  the  rivers 
Tarn  and  Taroon,  bold  and  bare  on  its  southern  face,  but 
falling  gently  away  with  wooded  slopes  toward  the  north. 
To  the  north  of  the  Tarn  is  the  range  of  Lozi-re,  including 
the  peak  of  Finiels,  the  highest  point  of  the  department 
(5584  feet).  Further  on  occurs  the  broad  marshy  plateau 
of  Moatbel,  from  which  tho  water  drains  southward  to  the 
Lot,  north  wards  to  the  Allier,  eastward  by  the  Chassetac  to 
the  Ardcchs.  From  this  plateau  extend  the  mountains  of 
La  Margerida,  a long  series  of  undulating  granitic  table- 
lands partly  clothed  with  woods  of  oak,  beech,  and  fir, 
and  partly  covered  with  pastures,  to  which  the  flocks 
are  brought  up  from  lower  Languedoc  in  summer.  The 
highest  point  (Mount  de  Rand  on)  is  6093  feet  Adjoin- 
ing the  Margeride  hills  on  the  west  is  the  volcanic  range 
of  Aubrac,  ao  extensive  pastoral  district  where  horned 
cattle  take  the  place  of  sheep;  the  highest  point  is 
4826  feet  The  “ causes  " of  Lore  re,  having  an  area  of 
about  483  square  miles,  consist  of  extensive  calcareous 
tracts  fissured  and  arid,  bat  separated  from  each  other 
by  deep  and  well  watered  gorges,  whose  freshness  and 
beauty  are  in  pleasant  contrast  with  the  desolate  aspect 
of  the  plateaus.  The  “ caasse " of  Saaveterre,  between 
the  Lot  and  the  Tarn,  ranges  from  3000  to  3300  feet 
In  height;  that  of  Mljean  has  nearly  the  same  average 
altitude,  but  has  (teaks  some  1000  feet  higher.  Between 
these  two  “c*u«ses”  the  Tarn  flows  through  a series  of 
landscape*  which  are  among  the  most  picturesque  and 
grand  in  France.  The  Lot  end  tho  Taro,  the  two  moat 
important  tributaries  of  the  Garonne,  both  have  their 
sources  in  this  department,  as  also  hare  the  Allier,  the 
two  Gordons,  which  units  to  form  the  Gard,  the  C£ze,  and 
the  Chassezae  with  its  affluent  the  Airier.  The  climate 
of  Lm-re  varies  greatly  with  the  locality.  The  mean 
temperature  of  Meade,  the  capital,  is  below  that  of  Pari* ; 
that  of  the  mountains  is  always  low,  but  in  the  “ cauasea  " 
the  summer  is  scorching  and  tho  winter  severe ; in  the 
Oevennes  the  climate  becomes  mild  enough  at  their  base 
(656  feet)  to  permit  the  growth  of  the  olive.  Rain  falls 
in  vhnent  storms,  causing  disastrous  floods.  On  the 
Mediterranean  versant  there  are  78*7  inches,  in  the  Garonne 
besia  45*5.  and  in  that  of  tho  Loire  only  27  95  The 


The  number  of  sheep  (which  is  doubled  in  summer)  is 
300,000 ; there  are  50,000  head  of  cattle  ; and  pigs,  goats, 
horses,  asses,  and  mules  are  also  reared.  Bees  are  also 
kept,  and,  among  the  Ceveunes,  silkworms.  The  export 
of  chestnuts  from  the  Cevennes  it  considerable.  Bye  is 
the  chief  cereal ; but  oats,  wheat,  xueslm,  barley,  and 
many  potatoes  are  also  grown.  Great  care  is  bestowed  on 
cultivation  in  the  valleys  adjoining  the  AnUcbe;  fruit 
trees  and  leguminous  plants  are  irrigated  by  small  canals 
(“b&ala")  on  terraces  which  have  been  made  or  are 
maintained  with  much  labour.  The  department  yields 
argentiferous  lead  (Villefort),  slates,  and  mineral  waters, 
among  which  those  of  Bagnols  are  most  frequented.  The 
exportation  of  its  antimony,  manganese,  marble,  and 
lithographic  stones  is  undeveloped  as  yet  The  tafa  of 
Meude  is  well  adapted  for  building  purposes.  The  manu- 
factures are  unimportant  The  population  in  1676  was 
133,319,  having  decreased  by  5000  since  1801,  and  by  a 
still  greater  number  since  the  end  of  the  17th  centoryJ 
There  are  about  20,000  Protestants.  Tbearrondiseements 
are  three  (Mende,  Florae,  and  Marvejols),  the  cantons 
twenty -four,  and  the  communes  one  hundred  and  ninety- 
air.  .. 

LUBECK,  a free  city  of  Germany,  situated  in  53*  52' 
N.  lat  and  10*  41'  E.  long.,  on  a gentle  ridge  between  the 
rivers  Trave  and  Wakenitz,  10  miles  8.W.  of  the  mouth  of 
the  former,  and  40  miles  by  rail  N.E.  of  Hamburg.  Old 
Liibeck,  the  chief  emporium  of  the  Slav  inhabitants  of 
Wagria  (East  Holstein),  stood  on  the  left  bank  of  the  Trave, 
where  it  is  joined  by  the  river  Schwartau,  and  was  ulti- 


PImi  of  Luheck. 


1.  Pttcfclnf  YsrC.  7.  Uncptul  turn  n«iIJs#«  II  Si  Pr tar's  Chorrh. 

t.  CU«4tl.  ftrtu.  13.  OiTttrh  o<  V 

X TML  S a^«tf»*rto«'fChuiTV  14.  Cltnrffc of  61  Abb*. 

4.  " ClUfnV<r«**o”  Tmrer.  9.  Si  lUrjr'a  ClHirth.  IV  Oi;  i M-.aire. 

3.  Ciutcia  Houm.  10.  E*<e»  «n**-  14.  C*lbo4tmL 

i Si  Jinu  i Chink  11.  T4»a  Hill 

stately  desire  ed  in  1138.  Five  yearn  later  Count  A dob 
pliue  II.  of  Holstein  founded  new  Lfibeck,  a few  miles 
farther  up,  on  the  peninsula  Baku,  whore  the  deep  current 
of  the  Trave  is  joinod  on  the  right  by  the  Wakenj^,  the 
broad  emissary  of  the  Lake  of  Fatreburg.  A most  excel- 
lent harbour,  well  sheltered  against  pirates,  it  became 
almost  at  once  a successful  comuetitor  for  the  comwvtcc  el 
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the  Baltic.  Its  foundation  coincided  with  the  beginning  of 
the  general  advance  of  the  Loiv  German  tribes  of  Flanders, 
Friesland,  and  Westphalia  along  the  southern  shores  of  the 
great  inland  sea, — the  second  great  emigration  of  the 
colonizing  Saxon  element.  In  1140  Wagria,  in  1142  the 
country  of  tho  Polabe*  (Ratzeburg  and  Lauonburg),  hod 
been  annexed  by  the  Hultuetas  (the  Transalbingian  Saxons). 
From  1166  onwards  there  was  a Saxon  count  at  Schwerin. 
Frisian  and  Saxon  merchants  from  Soest,  Bardewieck,  and 
other  localities  in  Lower  Germany,  who  already  navigated 
the  Baltic  and  had  their  factory  in  the  distant  isle  of  Goth- 
land, nttled  in  the  new  town,  where  Wendish  speech  and 
customs  nover  entered.  About  1157  Henry  the  Lion, 
duke  of  Saxony,  forced  his  vassal,  the  count  of  Holstein, 
to  give  np  Lubeck;  and  iu  1163  he  removed  thither  tho 
tottering  episcopal  see  of  Oldenburg  (Stargord),  founding 
at  the  same  time  the  dioceses  of  Ratzeburg  and  Schwerin. 
He  issued  tho  first  charter  to  the  citizens,  and  deliberately 
constituted  them  a free  Saxon  community  having  its  own 
magistrate,  an  inestimable  advantage  over  all  other  towns 
of  his  dominions.  He  invited  tho  traders  of  the  towns 
and  realms  of  the  north  to  visit  his  new  market  free  of  toll 
and  custom,  provided  his  subjects  were  promised  similar 
privileges  in  return.  From  tho  very  beginning  the  king 
of  Denmark  granted  them  a settlement  for  their  herring 
fishery  on  the  coast  of  Schoonen.  Adopting  the  statutes 
of  Soest  in  Westphalia  as  their  code,  Saxon  merchants 
exclusively  ruled  the  city.  In  concurrence  with  the  duke’s 
reeve  they 'recognized  only  one  right  of  judicature  within 
the  town,  to  which  nobles  as  well  as  artisans  had  to  submit 
Under  these  circumstances  the  population  grew  rapidly  in 
wealth  and  influence  by  land  and  sea,  so  that,  when  Henry 
was  attainted  by  the  emperor,  who  had  come  iu  person  to 
besiege  Lubeck,  Barbarossa,  “in  consideration  of  its  re- 
venues and  its  situation  on  the  frontier  of 'the  empire,”  fixed 
by  charter,  dated  September  19,  1188,  the  limits,  and  en- 
larged the  liberties,  of  tho  free  town.  Evil  times,  however, 
were  in  etore  when  the  Hohenstaufen  dynasty  became  more 
and  more  involved  in  its  Italian  projects.  In  the  year 
1201  Lubeck  was  conquered  by  Waldcmar  IT.  of  Denmark, 
who  prided  himself  on  tho  possession  of  such  a city.  But 
in  1223  it  regained  its  liberty,  after  thq  king  had  been 
taken  captive  by  the  count  of  Schwerin.  In  1226  it  was 
incorporated  as  an  independent  city  of  the  empire  by  Fre- 
derick II.,  aud  took  an  active  part  with  the  enemies  of  the 
Danish  king  in  the  victory  of  Yomhbvd,  1227.  The  citifens, 
distinguished  by  the  firmness  and  wisdom  with  which  they 
pursued  their  objects,  and  fully  conscious  thot  they  were 
the  pioneers  of  civilization  in  the  barbarian  regions  of  the 
north-east,  repelled  the  persistent  encroachments  of  their 
dynastic  neighbours  alike  in  Holstein  and  in  Mecklenburg. 
On  the  other  hand  their  town,  being  the  principal  emporium 
of  the  Baltic  by  the  middle  of  the  13th  century,  acted  as 
tho  firm  ally  of  the  Teutonic  knights  io  Livonia.  Genera- 
tion after  generation  of  crusaders  embarked  to  found  new 
cities  and  new.seea  of  Low  German  speech  among  alien 
and  pagan  races ; and  thus  in  the  course  of  a century  the 
commerce  of  Lfibeck  had  fully  supplanted  that  of  West- 
phalia. In  close  connexion  with  the  Germans  at  Wisby, 
the  capital  of  Gothland,  and  at  Riga,  where  they  had  a 
house  from  1231,  the  people  of  Lubeck  with  their  armed 
vessels  scoured  the  sea  between  the  Trave  and  tho  Neva, 
They  were  encouraged  by  papal  bulls  in  their  brave  contest 
for  the  rights  of  property  in  wrecks,  and  for  tho  protection 
of  shipping  against  pirates  and  slave-hunters.  Before  the 
close  of  the  century  the  statutes  of  Lubeck  were  adopted 
by  most  Baltic  towns  having  a German  population,  and 
Wisby  raised  her  protest  in  vain  that  the  city  on  the  Trave 
had  become  the  acknowledged  court  of  appeal  for  nearly 
nil  these  cities,  and  even  for  the  German  settlement  in 


ECK 

Kussiau  'Novgorod.  In  courso  of  time  more  than  a hun- 
dred places  were  embraced  in  this  relation,  the  last  vestiges 
of  which  did  not  disappear  until  the  beginning  of  the 
18th  century.  Hitherto  only  independent  merchants, 
individual  Westphalian  and  Saxon  citizens,  had  flocked 
together  at  so  many  out-lying  posts.  From  about  1299 
Lubeck  presided  over  a league  of  cities,  Wismar,  Rostock, 
Stralsund.  Greifswald,  and  some  smaller  ones,  commonly 
called  the  Wendish  towns.  A Honsa  of  towns  became 
heir  to  a Hansa  of  traders  simultaneously  on  the  easier* 
and  the  western  sea,  after  Lttbeck  and  her  confederates 
had  been  admitted  to  the  same  privileges  with  Cologne 
Dortmund,  and  Soest  at  Bruges  and  in  the  Steelyards 
of  London,  Lynn,  and  Boston.  Such  progress  of  civic 
liberty  and  federal  union  held  its  own,  chiefly  along  the 
maritime  outskirts  of  the  empire,  rather  against  the  wilt 
of  king  and  emperor.  Nevertheless  Rudolf  of  .Hapsburg 
and  several  of  his  successors  issued  new  charters  to  Lubeck. 
Charles  IV.,  who,  like  his  son  after  him,  deliberately  opposed 
all  confederacies  of  the  Franconian  and  Swabian  towns  in 
Upper  Germany,  surrendered  to  the  municipal  government 
of  Lubeck  the  little  that  remained  of  imperial  jurisdiction 
by  transferring  to  them  tho  chief  responsibility  for  preserving 
the  public  peace  within  the  surrounding  territories.  Under 
these  circumstances  the  citizens,  like  independent  members 
of  the  empire,  stood  valiantly  together  with  their  sister 
towns  against  encroaching  princes,  or  joined  the  princes 
against  the  lawless  freebooters  of  the  nobility.  As  early 
as  1241  LUbeck,  Hamburg,  and  Soest  had  combined  to 
secure  their  common  highways  against  robber  knights. 
Solemn  treaties  to  enforce  the  public  peace  were  coucluded 
in  1291  and  1338  with  the  dukes  of  Brunswick,  Mecklen- 
burg, and  Pomerania,  and  the  connts  of  Holstein.  From 
LUbeck families,  thedesccndants  of  Low  German  immigrants 
with  a certain  admixture  of  patrician  and  even  junker  blood, 
arose  a number  of  wise  councillors,  keen  diplomatists,  and 
brave  warriors  to  attend  almost  incessantly  the  many  diets 
of  the  league,  to:  decide  squabbles,  petty  or  grave,  of  its 
members,  to  interfere  with  shrewd  consistency  when  the 
authorities  in  Flanders,  or  king  and  parliament  in  England, 
touched  their  ancient  commercial  privileges,  to  take  the 
command  of  a fleet  against  the  kings  of  Norway  or 
Denmark.  Though  the  great  federal  armament  against 
Waldemar  IV.,  the  destroyer  of  Wisby,  was  decreed  by  the 
city  representatives  assembled  at  Cologne  in  1367,  LUbeck 
was  the  leading  spirit  in  the  war  which  ended  with  the 
surrender  of  Copenhagen  and  the  glorious  peace  concluded 
at  Stralsund  on  24th  May  137(L  Her  burgomaster,  Bran 
Warendorp,  who  commanded  in  person  the  combined  naval 
and  land  forces,  died  bravely  in  harness.  In  1368  the  seal 
of  the  city,  a double-headed  imperial  eagle  (which  in  the 
1 4th  century  took  the  place  of  the  more  ancient  ship), 
was  expressly  adopted  as  the  common  seal  of  the  con- 
federated towns  ( civitates  maritimm),  some  seventy  of  which 
hod  united  to  bear  the  brunt  of  the  strife.  By  and  by, 
however,  towards  tho  end  of  the  15th  century,  the  power  of 
the  Hanseatic  League  began  slowly  to  decline,  owing  to  the 
rise  of  Burgundy  in  the  west,  of  Poland  and  Russia  in  the 
cast,  and  the  emancipation  of  the  Scandinavian  kingdom 
from  the  fetters  of  the  union  of  Calmar.  * Still  Ltibeck, 
even  when  nearly  isolated,  strove  manfully  to  preserve  its 
predominance  in  a war  with  Denmark  (1501-12),  sup- 
porting Gustavus  Vasa  in  Sweden,  lording  it  over  the 
north  of'  Europe  during  the  years  1534  and  1535  in  the 
person  of  Jurgen  Wulleuwever,  the  democratic  burgomaster, 
who  professed  the  most  advanced  principles  of  the 
Reformation,  and  engaging  witfi  Sweden  in  a severe  naval 
war  (1563-70).  Before  the  end  of  the  century  the  old 
privileges  of  the  London  Steelyard  were  definitely 
suppressed  by  Elizabeth.  As  early  as  1425  the  regular 
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ahoal*  of  herring,.  a constant  source  of  early  wealth,  began 
to  forsake  the  Baltic  waters.  Later  on,  by  the  discovery 
of  a new  continent,  general  commerce  was  diverted  into 
new  directions.  Finally,  with  the  Thirty  Years’  War,  mis- 
fortunes and  ruin  came  thick.  The  last  Hanseatic  diet  met 
at  Liibeck  in  1630,  shortly  after  Wallenstein's  unsuccessful 
attack  on  Stralsund;  and  from  that  time  merciless  sovereign 
powers  stopped  free  intercourse  on  all  sides.  Danes  and 
Swedes  battled  for  the  possession  of  the  Sound  and  its 
heavy  dues.  The  often  changing  masters  of  Holstein  and 
Lauenburg  abstracted  much  of  the  valuable  landed  property 
of  the  city  and  of  the  chapter  of  Lubeck.  Still,  towards  the 
end  of  the  18th  century,  there  were  signs  of  improvement. 
Though  the  Danes  temporarily  occupied  the  town  in  1801, 
it  preserved  its  freedom  and  gained  some  of  the  chapter 
lands  when  the  imperial  constitution  of  Germany  was 
broken  up  by  tbe  Act  of  February  25,  1803.  Trade  and 
commerce  prospered  marvellously  for  a few  years.  Bub  in 
November  1806,  when  General  Blucher,  retiring  from  the 
catastrophe  of  Jena,  had  to  capitulate  ia  the  vicinity  of 
Liibeck*  the  town  was  taken  and  sacked  by  the  enemy. 
Napoleon  annexed  it  to  the  empire  in  December  1810. 
But  it  rose  against  the  French,  March  19,  1813,  was 
reoccupied  by  them  till  the  5th  December,  and  wo% 
ultimately  declared  a free  and  Hanse  town  of  the  German 
Confederation  by  tbe  Act  of  Vienna,  June  9,  1815.  The 
Hanseatic  League,  however,  having  never  been  officially 
dissolved,  Liibeck  still  enjoyed  its  traditional  connexion 
with  Bremen  and  Hamburg.  In  1853  they  sold  their 
common  property,  the  London  Steelyard.  Till  1866  they 
enlisted  by  special  contract  their  military  contingents  for 
the  German  Confederation.  Down  to  the  year  1879  they 
had  their  own  court  of  appeal  at  Liibeck.  The  town, 
however,  joined  the  Prussian  Customs  Union  as  well  as  the 
North  German  Union  in  1866,  profiting  by  the  final  retire- 
ment from  Holstein  and  Lauenburg  of  the  Danes,  whose 
interference  had  prevented  as  long  as  possible  a direct 
railroad  between  Lubeck  aud  Hamburg. 

Liibeck  through  many  change*  in  the  course  of  eight  centuries 
has  preserved  its  republican  government  At  the  first  rise  of 
the  town,  justice  was  administered  to  the  inhabitants  by  the  toj jt 
(reeve)  of  the  count  Bimuitaneousjy  with  the  incorporation  by 
Henry  the  Lion,  who  presented  the  citizens  with  the  privilege* 
of  mint,  toll,  and  market  of  their  own,  there  appears  a magistracy 
of  six  persona,  elected  probably  by  the  reeve  from  the  tehbfio i 
(tcabin  i,  proli  homines).  The  members  of  the  town  council  had 
to  be  freemea,  born  in  lawful  wedlock,  in  the  enjoyment  of  free 
property,  and  of  unstained  repute.  Vassals  or  servants  of  any 
lord  and  tradespeople  were  excluded.  A third  of  the  number  had 
annually  to  retire  for  a year,  so  that  two-thirds  formed  the  sitting, 
thd  other  third  the  reposing  council.  By  the  middle  of  the  18th  cen- 
tury there  were  two  burgomasters  {magistri  burptnrium,  magistri 
emum,  proeonsult*).  Meanwhile  the  number  of  magistrates  {con- 
tula)  had  largely  increased,  but  was  indefinite,  ranging  from  twenty 
to  forty  and  upwards.  The  oouncil  appointed  its  own  officers  in 
the  various  branches  of  the  administration, — chancellor,  chaplain, 
■urge-on,  tladestcrioert  (recorders), notaries,  secretaries,  marshal,  con- 
stable, keeper  of  the  ordnanoe,  messengers,  watchmen.  In  the  face 
of  so  much  self-government  the  vogt  by  and  by  vanished  completely. 
He  is  by  no  means  to  be  cod  founded  with  the  rector , a neighbouring 
prince,  whom  the  Ltlbeckera  occasionally  adopted  as  their  honorary 
guardian.  There  were  three  classes  of  inhabitants— full  freemen, 
half  freemen,  guests  or  foreigners.  People  of  Slav  origin  being 
considered  unfree,  all  intermarriage  with  them  tainted  tne  blood. 
Hence  nearly  all  surnames  point  to  Saxon,  especially  Westphalian, 
and  sven  Flemish  descent. 

Since  the  end  of  the  13th  century  the  city  has  been  entered  by 
the  same  gates  and  traversed  by  the  same  streets  as  at  the  present 
day.  Stately  churchoe  of  the  Gothic  order  in  glazed  brick  rose 
slowly,— last  not  least  8t  Mary's  or  Pie  Rathskxrdu  cloee  to  the 
Rothkaus  (town-hall)  and  tbe  spacious  market-place  with  its  long 
rows  of  booths  ana  tbe  pillory.  Within  its  precincts  is  the 
Dam  (cathedral)  dedicated  to  8t  Nicholas,  the  patron  saint  of 
navigators;  in  Protestant  time*  down  to  1803  the  secularized 
chapter  was  generally  presided  over  by  a prince  of  the  ducal 
house  of  Qottorp.  There  were  magnificent  convents  of  the  Domi- 
nicans, tbe  Franciscans,  and  the  nuns  of  St  Clara  Tbe  population, 

15— 3 


33 

when  the  city  and  the  Hanaa  were  In  full  power  about  1400,  can 
scarcely  have  been  under  80,000.  But  such  prosperity  was  not 
obtained  by  foreign  commerce  alone,  though  this  was  the  principal 
occupation  of  the  upper  classes  the  Junker  or  Zirkel  company, 
a sort  of  patriciate  (since  1379):  the  merchant  company,  also 
patricisns,  hut  mostly  “rentiers”:  the  “nations"  of  the  Ber- 
genfahrer,  Schontnfah rcr,  tforgorodfahrer,  Riga/ahrer,  Stockholm- 
fahrer.  From  tbe  vtry  beginning  various  tradespeople  and  handi- 
craftsmen had  settled  in  the  town,  all  of  them  freemen,  of  German 
parentage,  and  with  property  and  houses  of  their  own.  Though 
not  eligible  for  the  council,  they  shared  to  a certain  extent  us 
the  sell-government  through  the  aldermen  of  each  corporation 
{amt,  otheiura,  guild),  of  which  some  appear  as  early  as  the 
statutes  of  1240,  and  .many  more  arise  and  disappear  in  course  of 
time  under  authority  of  the  council  and  the  guidance  of  certaiu 
police  magistrates  (wdUherrcn).  A number  still  exist,  and  own 
their  old  pieturesaue  gable  houses.  The  rolls  of  nearly  all  have  been 
kept  most  carefully.  Naturally  there  arose  much  jealousy  between 
the  guilds  and  the  aristocratic  companies,  which  exclusively  ruled 
tho  republic.  After  an  attempt  to  upset  the  merchants  had  been 
suppressed  in  1384,  the  ffuilda  succeeded  under  more  favourable  cir- 
cumstances in  1408.  The  old  patrician  council  left  the  oity  to 
appeal  to  the  Hansa  and  to  the  imperial  authorities,  while  a new 
council,  elected  chiefly  from  the  guilds,  with  democratic  tenden- 
cies, took  their  place.  In  1416,  nowever,  there  was  a complete 
restoration,  owing  to  the  interference  of  the  confederated  cities  and 
of  two  kings  of  tne  Romans,  Rupert  and  Sigismund.  The  aristo- 
cratic government  was  expelled  a second  time  when  democracy  and 
religious  sectarianism  got  tbe  upper  hand  under  the  dictatorship  of 
Wullenwever,  till  the  old  order  of  things  was  once  more  re-estab- 
lished in  1535.  Nevertheless  the  medieval  church  h*d  been  finally 
supplanted  by  the  Lutheran  Reformation,  and  the  tendency  to 
increase  the  political  privilege!  of  the  commonalty  appeared  again 
and  again.  In  the  constitution  of  1669,  under  the  pressure  of  a 
great  public  debt,  the  aeven  upper  companies  yielded  to  (8)  the 
(jeirandschneider  (merchant  tailors), (9)  the  grocers,  (10)  the  brewers, 
(11)  the  mariners,  and  (12)  the  combinea  four  great  guilds,  viz., 
the  smiths,  bakers,  tailors,  and  shoemakers,  a specified  share  in  tbe 
financial  administration.  Nevertheless  they  continued  to  choose 
the  magistrates  by  co-optation  among  themselves.  Three  of  iha 
four  burgomasters  and  two  of  the  senators,  however,  henceforth  had 
to  be  graduates  in  law.  Their  constitution,  set  aside  only  during 
the  French  ascendency,  has  subsequently  been  slowly  reformed. 
From  1813  senatorial  and  civic  deputies  joined  in  the  administration 
of  an  annual  budget  of  income,  expenditure,  and  public  debt.  But 
the  reform  committee  of  1814,  of  which  the  object  was  to  substitute 
for  the  rule  of  the  old  companies  a wider  participation  of  the 
citizens  in  their  common  affairs  (most  of  the  learned  professions, 
many  proprietors,  and  the  suburban  population  being  without  any 
representation),  had  made  very  little  progress,  when  under  the 
pressure  of  the  events  of  the  year  1848  a representative  assembly 
of  one  hundred  and  twenty  members,  elected  by  universal  suffrage, 
Obtained  a place  beside  the  senatorial  government  By  the  consti- 
tution of  the  29  th  December  1851  the  senate,  for  which  all  citizens 
above  thirty  years  of  age  are  eligible,  has  at  present  fourteen 
members.  Tight  must  be  taken  from  the  learned  professions,  of 
whom  six  have  to  be  lawyers,  while  of  the  rest  five  ought  to  be 
merchants.  Every  second  year  the  offices  and  departments  are  re- 
distributed, to  be  in  most  cases  administered  conjointly  with 
deputies  of  the  assembly.  The  president  of  the  senate,  chosen  for 
two  years,  retains  tho  old  title  of  burgomaster.  The  members  of 
the  assembly,  which  participates  in  all  public  affaire,  are  elected  for 
six  years,  and  must  oe  summoned  at  lesst  six  times  a year,  while  a 
committee  of  thirty  members  meets  every  fortnight  simultaneously 
with  the  periodical  sessions  of  the  senate.  These  truly  democratic 
institution*  have  been  scarcely  at  all  modified  by  the  resuscitation 
of  the  German  empire  under  the  king  of  Prussia.  But  evidently 
the  ancient  republic  has  lost  some  important  attributes  of  a 
sovereign  state  by  giving  up  its  own  military  contingent,  it*  right 
of  levying  customs,  its  coinsge,  its  postal  dues,  its  judicature,  to 
the  new  national  empire.  On  the  other  hand,  it  has  preserved  its 
municipal  self-government  and  its  own  territory,  the  inhabitants 
of  which  now  enjoy  equal  political  privileges  with  the  citizens 
The  territory,  of  about  61  German  square  mile*  (116  Eng.  oq.  m.), 
partly  extends  towards  the  mouth  of  the  river  Trave,  where  ths 
borough  of  Travemiindo  has  been  tbe  property  of  Lubeck  since 
1329,  and  partly  consists  of  numerous  villages,  manors,  farms,  and 
corn,  pasture,  and  forest  lands  scattered  over  the  adjoining  portions 
of  the  duchies  of  Holstein  and  Lauenburg.  The  mauor  and  borough 
of  Bergedorf  on  the  Elbe,  1}  German  square  miles,  long  held  by 
Lubeck  in  common  with  Hamburg,  was  ceded  to  the  Utter  by 
treaty  of  1st  July  1867.  The  lands  which  remain  to  Lubeck  are 
thinly  peopled,  for,  according  to  the  census  of  1875,  of  the  total 
of  66,912  inhabitants  44,799  lived  in  Lubeck  itself.  The  vast 
majority,  65,693,  are  Lutheran  Frotcstani*,  whose  service  con- 
tinues in  the  magnificent  city  churches,  the  cathedral,  two  parishes 
at  Travemunde,  and  tho  four  country  parishes.  A celebrated  high 
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school  (fyutnasluDi)  It  altuatod  in  the  spacious  buUdinas  of  St 
Catlixrina,  formerly  the  house  of  the  Franciscans.  The  eheriuhl* 
Miatitutious  enjoy  a large,  we  11 -admin  i*ts  red  property,  chiefly  the 
lands  of  the  monuUry  of  St  John  and  the  hospital  of  the  Holy 
Ghost.  Sinco  1789  there  has  existed  a “ Ceaellachaft  zur  Befur- 
dcrung  Geineinnutiiger  Thatirkeit,"  with  a branch  union  for  the 
history  and  the  &ntiquitiedfc>f  Lubeck,  which  has  collected  a valu- 
able  museum  and  promotes  important  historical  publications,  the 
materials  of  which  are  kept  in  the  most  unique  municipal  archives 
ta  existence.  The  income  and  expenditure  of  the  Lubeck  budget 
of  1841  balance  with  2,739,982  marks ; the  public  debt  amounts 
to  23,804,913  marks. 

The  maaulacture*  of  the  town  are  numerous,  but  not  large  or  im- 
portant (woollen,  linen,  cotton,  and  silk  goods,  leather  wtres,  hard- 
ware, tobacco,  and  preserves).  The  commerce,  on  the  other  hand, 
is  considerable,  the  chief  exports  being  corn,  cattle,  wool,  timber, 
and  iron  ; while  wines,  silks,  cottons,  hardware,  colonial  products, 
and  dye-stutfs  arc  imported.  There  is  regular  steamship  communi- 
cation with  Copenhagen  and  tho  Baltic  porta,  and  four  lines  of 
Vail  way  converge  in  Lubeck-  Sine*  the  deepening  of  the  Trmve 
(1850—64)  sea-going  ships  can  come  up  to  Lubeck  itself ; formerly 
they  required  to  unload  at  Travemucde.  In  1878  tho  local  ship- 
ping of  Lubeck  amounted  to  46  vessels  of  10,223  aggregate  tonnage 
(27  steamers,  1504  horse-power,  6463  tons).  In  1877  2902  vessels 
(981  steamers)  with  a tonnage  of  801,910  entered,  and  2332  vessels 
(979  steamers)  with  a tonnage  of  907, 567  cleared  tho  port. 

See  Codex  Dipiomatin*  td^.suK,  S *<»«*,  1SU-SI 1 C.  W.  P»*U,  LiAtekUtU 
XmluHiid  turn  Anfenadn  eitmhmn t Jahrkundertt,  1M7;  Waltz,  Liibeck  tutltr 
JMrf/te  Weltenmrer,  S to!*,  1SV,  1*56 ; W.  Manil  a “ Ltttxek,"  la  litas  !»chtl 
aid  Fmltr  Deal* Set  SleatntbrUrbech,  ir.  731;  Wvtirawui.  Du  41l*rt% 
iMbtct  'Mhen  Zin/troilei,  1*7* ; D.  ScUWor,  Du  UmsetUkiU  end  JCSmff  HVcfar- 
ntr  non  D-j sonant,  1819.  <R-  V.) 

LUBLIN,  ft  town  of  Russian  Poland,  capital  of  the 
province  of  same  name,  60  miles  south-east  of  Warsaw,  on 
the  Bistrzyca,  a tributary  of  the  Wieprz.  It  is  the  most 
important  town  of  Poland  after  Warsaw  and  Lodz.  It 
has  an  old  citadel,  many  churches,  and  several  educational 
and  charitable  institutions,  and  it  is  the  see  of  a bishop. 
Lublin  is  one  of  the  chief  centres  of  tho  manufacture  of 
thread-yarn  and  of  linen  and  hemp  goods  (to  the  value  of 
more  than  £250,000),  as  well  as  of  woollen  stuffs ; thsra 
is  also  an  active  trade  in  corn  and  cattle.  The  throe 
annual  fairs  have  a certain  importance  for  the  neighbouring 
district  The  population  in  1873  ‘ was  28,900,  and  is 
rapidly  increasing. 

The  date  of  the  foundation  of  Lublin  is  unknown,  but  It  was  in 
existence  in  the  10th  century,  and  has  a church  which  is  said  to 
have  been  built  in  986.  During  the  time  of  the  Jagellons  it  was 
the  most  important  city  between  the  Vistula  and  the  Dnieper,  hav- 
ing 40,000  inhabitant*  (70,000  according  to  other  authorities),  and 
keeping  in  its  hands  all  tho  trade  with  Podolis,  Volhynio,  and 
Rod  Russia.  Indeed,  tho  present  town  i«  surrounded  with  heaps  of 
ruius,  which  prove  that  it  formerly  covered  a much  larger  area. 
But  it  was  frequently  destroyed  by  the  inroads  of  Tartars  and 
Cossacks.  In  1568  and  1569  it  was  the  seat  of  the  stormy  con- 
vention at  which  tho  union  between  Poland  and  Lithuania  was 
deeided.  In  1702  another  convention  was  held  in  Lublin,  in 
favour  of  Augustus  II.  and  against  Charles  XII.,  who  carried  the 
town  by  assault,  giving  it  over  to  his  army  to  be  plundered,  and 
stayed  for  six  weeks  at  Jacobowicc,  the  estate  of  Prince  Lubomireky, 
in  the  immediate  neigh bourhooA  In  1831  Lublin  was  taken  by 
the  Russians  after  a battle.  The  whole  surrounding  country  is 
rich  in  historical  reminiscences  of  the  struggle  of  Poland  for  inde- 
pendence. 

LUBRICANTS  are  fluids  whicu  arc  interposed  between 
•olid  machine  surfaces  that  are  required  to  slide  ou  each 
other.  The  object  is  to  lessen  the  friction,  which  is 
injurious  both  in  wearing  away  the  surfaces,  and  thus 
destroying  tho  fit  between  them,  and  in  dissipating  and 
rendering  useless  part  of  the  energy  transmitted  through 
the  machine.  The  difference  between  tho  wear  on 
nnlubricated  and  that  on*  lubricated  surfaces  is  so  serious 
that  a comparison  betwoeft  tho  cost  of  lubrication  and  the 
money  saving  in  avoidance  of  repairs  is  superfluous.  Cut 
tho  difference  in  wear  when  two  different  lubricants  are 
used  is  not  very  great,  and  the  proper  choice  between  the 
two  lubricants  depends  ou  a comparison  of  their  cost  with 
the  amount  of  working  power  they  save  from  dissipation. 
If  the  price  of  oil  per  gallon,  inclusive  of  wages  for  its 
application  to  the  journals,  Ac.,  be  p ; if,  in  order  to 


lubrioite  as  well  a?  can  bo  done  with  this  oil  any  ooa 
working  surface  or  set  of  such  surfaces,  it  is  nocessaty  to 
use  the  fraction  g of  a gallon  of  oil  per  hour ; if,  with  the 
uee  of  Hits  quantity  of  the  oil,  there  is  still  wasted  in 
friction  at  these  surfaces  II  horse-power ; and  if  the  oast 
in  fuel,  water,  wages,  repairs,  <kc.,  of  the  working  energy 
is  P per  hour  per  horse  power ; then  the  money  loss  per 
hour  caused  by  the  friction  is  7^  + PH.  By  comparing 
the  values  of  this  quantity  for  two  oils,  it  can  be  determined 
which  it  is  more  advantageous  to  use.  Of  the  commonly 
used  oils,  the  higher  priced  are  much  more  efficient.  &a 
lubricants.  If  two  oils  of  which  the  same  amount 
requires  to  be  used  have  the  prices  pv  and  and 
allow  H,  and  H2  horse-power  to  be  wasted,  then  the 
money  advantage  to  bo  gained  per  hour  by  using 
the  first  (the  higher  priced)  rather  than  the  second  is 
P(H2  - HJ  " (Pi  - p2)p.  This  is  positive  if 

S^>V 

If  this  Inequality  is  found  not  to  be  true  in  any  special 
comparison,  then  the  cheaper  oil  should  be  used.  P varies 
from  jd  to  over  ljjd.,  according  to  the  class  of  engine  and 
boiler  and  to  the  good  or  bad  management  of  the  works, 
while  P| -pa,  in  comparing  the  extremes  of  cheap  and 
expensive  commercial  lubricants,  amounts  to  2a  fid  or 
more. 

To  compare  the  advantages  of  using  a larger  or  smaller 
amount  of  the  same  oil,  lot  gx  and  g%  bo  tho  quantities 
used,  and  the  resulting  wastes  of  horse  power  be  H?  and 
Hg.  Then  the  use  of  the  larger  quantity  gx  will  b« 
economical  if 
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Considering  the  meaning  of  this  inequality  in  the  two 
cases  of  a high-priced  and  of  a low-priced  oil,  in  the 

former  case  has  a larger  value,  while  — 1 has  also  a 

* Ji“?i 

larger  value  than  in  the  latter  case.  In  both  cases  this 
latter  fraction  decreases  with  increase  of  gl;  but  it  de- 
creases more  rapidly  in  the  case  of  a high-priced  than  ia 
that  of  a low-priced  oil,  becauso  tho  former  is  a better 
lubricator.  Thus  with  the  dearer  oil  the  limit  beyond 
which  it  is  uneconomical  to  increase  the  consumption  of 
oil  is  reached  soonor  than  with  tho  cheaper,  and  it  follows 
that  of  the  cheaper  oils  it  iB  best  to  use  a large  quantity, 
while  of  the  dearer  a smaller  amount  is  what  is  most  use- 
fully employed  If  the  law  according  to  which  II  varies 
with  g be  found  for  any  oil,  by  experiment  or  otherwise, 
then  the  exact  most  economical  quantity  can  be  found  by 
differentiating  pg  + PH  with  respect  to  g,  and  equating  tbs 
differential  coefficient  to  zero ; thus 


<m  p 
dg  ~*P  ’ 

<fH 

when  ~ is  expressed  in  terms  of  g,  gives  this  most  econo- 
dg 

mical  value  of  g.  An  example  of  tho  actual  yalues  of  tho 
quantities  involved  in  these  formulas  is  given  by  an 
experiment  by  Van  Clove  on  a journal  6 inches  in  diameter 
by  7 inches  long,  in  which  the  coefficient  of  friction  was 
found  to  bo  about  *077,  and  there  was  wasted  3 ’4  horse- 
power when  *023  of  a gallon  was  used  per  hour. 

Of  the  animal  oils  and  fats  suitable  for  lubrication  those 
commonly  used  are  sperm,  lard,  neata-foot,  tallow,  and 
common  whale  oil  Of  vegetable  oils  olive,  cotton-sood, 
and  rape-seed  are  extensively  employed,  the  first  mostly  in 
those  countries  where  tho  olive  is  grown,  and  generally  in 
the  pure  condition,  while  the  hut  two  are  more  used  for 
mixing  with  higher  clasB  and  more  expensive  oils.  Varioo* 
fish  oils  are  also  much  used,  and  mineral  oils  now  form  * 
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lsige  proportion  of  the  many  lubricating  composition*  that 
in  nie.  For  machinery  where  considerable  pressure  is 
carted  between  the  bearing  surfaces  the  mineral  oil*  are 
too  thin,  or,  as  it  is  termed,  are  too  wanting  in  “ body  ” to 
be  quite  suitable  without  being  mixed  with  on  animal  or 
vegetable  oiL  Unless  a lubricant  has  considerable  “ body  " 
it  is  quickly  pressed  out  of  the  bearing,  and  au  unnecessarily 
rapid  supply  has  to  be  provided.  The  same  oil  may  be 
and  several  times  over,  and  several  ingenious  designs  of 
bearings  for  rotating  shafts,  such  as  Player  Brothers'  or 
•Taylor  <fe  Challen's,  whereby  the  shaft  itself  as  it  ran8 
round  continually  pumps  up  again  totbe  top  of  the  bearing 
the  oil  that  has  once  been  used,  have  been  very  successful 
in  practice.  If  an  automatic  arrangement  of  this  sort  ia 
not  employed,  the  oil  drippiog  from  the  bearing  should  be 
collected  in  a pan  and  used  again  to  fill  the  oil-cupa.  The 
oil  gets  gradually  worn  oat  as  a lubricant  by  becoming 
filled  with  dirt,  partly  the  dost  of  the  atmosphere  and 
partly  the  minute  iron  and  brass  dust  that  is  continually 
rubbed  off  the  bearing  surfaces.  *Oils  that  have  been  used 
two  or  three  times  can  be  to  • certain  extent  roporified  by 
washing  in  a solution  of  carbonate  of  soda  or  potash  and 
chloride  of  calcium  in  boiling  water.  But  it  must  not  bo 
•apposed  that  with  repuri 6 cation  an  oil  may  be  used  an 
indefinite  time  as  a lubricant  A large  portion  of  it  is 
actually  evaporated  by  the  heat  caused  by  the  friction  at 
the  journal,  and  the  unevaporated  portion  seems  to  undergo 
some  chemical  change  injurious  to  its  lubricating  properties. 
Vegetable  oils  are  peculiarly  rich  in  volatile  constituents, 
and  it  is  this  fact  probably,  even  more  than  the  greater 
ohetpnesa  of  mineral  oils,  that  has  led  to  the  largely  in- 
creased use  of  the  latter  in  the  lubrication  of  machinery. 

The  quality  of  an  oil  may  be  tested  by  chemical  analysis ; 
by  measurement  of  density  and  viscosity ; by  observation 
of  the  temperature  necessary  for  ignition  in  the  atmo- 
sphere, or,  as  it  ia  called,  the  M flashing  w temperature ; by 
observation  of  the  succession  of  figured  patterns  produced 
when  a single  drop  of  the  oil  is  let  fall  upon  the  surface  of 
pure  water  in  a clean  dish;  by  the  measurement  of  the 
temperatures  to  which  a journal  rises  when  running  at 
different  speeds  and  under  different  pressures,  and  when 
•applied  with  a given  amount  of  the  lubricant  per  minute ; 
and  by  the  measurement  of  the  coefficient  of  friction  at  the 
same  journal  with  varying  speeds  of  rotation  and  pressures. 
The  last  two  methods  of  test  are  the  most  interesting  and 
directly  useful  from  a mechanical  point  of  view,  ue., 
considering  the  oil  as  a lubricant  simply. 

The  machine  designed  and  used  by  Profeoaor  Thurston  of  the 
Strvcns  Institute  of  technology  ia  tlio  best  that  haa  yet  been  con- 
structed to  carry  out  these  teats.  In  it  a apindlo  ia  revolved  in 
boruontal  (tearing*  by  a bolt  from  the  main  almft  of  the  workshop 
•f  the  Institute.  On  the  overhanging  end  of  this  spindle  is  formed 
a journal  from  which  i»  hung  a heavily-weighted  rod.  The  bear, 
fogs  in  this  rod  by  which  it  nnng*  on  the  journal  arc  of  brass,  and 
the  two  helve*  are  pressed  down  upon  the  journal  with  any  desired 
pyeaaurc  by  mean*  of  a Spiral  spring  placca  in  the  centre  of  the  rod. 
The  weight  of  this  pendulum  prevents  it  revolving  along  with  tho 
spindle,  but  the  friction  at  the  journal  deflects  the  pendulum  from 
the  vertical  through  an  angle  whooe  ainc  is  a measure  of  the  fric- 
tional effort.  There  is  also  inserted  in  the  bearings  a thermometer 
by  which  the  effect  of  the  friction  in  increasing  the  temperature  is 
observed.  With  this  machine  Professor  Thurston  has  obtained 
extremely  interesting  results  regarding  the  variation  of  the  coeffi- 
cient of  friction  with  temperature,  pressure,  and  velocity’  of  rubbing. 
(These  ar*  nuaawr-ml  a*  follows.  With  great  intensity  of  pressure 
and  low  velocity,  the  friction  increases  os  the  temperature  is  raised; 
but  for  eneli  low  velocity  the  rate  of  increase  of  friction  with  tem- 
perature become?  slower  as  the  pressure  diminishes,  and  become* 
aero  at  a certain  limit  of  pressure  which  is  higher  the  higher  the 
velocity  is.  With  high  velocities  the  variation  of  friction  with 
truqwrature  is  in  the  opposite  direction  within  the  limits  of  pressure 

Ctnonlv  used.  Again  at  a given  temperature  and  a given  pres- 
tbe  friction  first  decreases  very  rapidly  with  increase  of  velocity, 
and  then  above  a certain  limit  of  velocity  increases  again  slowly 
with  further  increase  of  velocity.  The  limit  of  velocity  at  which 
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the  direction  of  variation  changes  from  negative  to  positive  doe* 
not  appear  to  depend  on  the  intensity  of  ixvMsare,  but  the  change 
occurs  at  much  lower  velocity-limits  with  loir  than  with  high  tern* 
peratitres.  Thirdly,  with  a given  temperature  and  a given  velocity 
the  coefficient  of  friction,  i.e.,  tho  ratio  of  friction  to  normal  pres- 
sure, at  first  decreases  rapidly  with  increase  of  pressure  at  low 
pressures,  and  thea  at  higher  pressure*  increases  again  with  the 
premia.  This  law  seem*  to  hold  for  all  temperatures  and  uU 
velocities  ; but  how  the  limit  of  pressure  at  which  the  variation 
changes  in  direction  is  altered  by  alteration  of  temperature  and 
velocity  is  not  as  yet  certainly  determined. 

It  is  Urns  seen  that  tho  variation  of  friction  at  lubricated  journals 
is  extremely  complicated,  and  has  no  resemblance  to  the  simple  law 
of  coo  stunt  proportionality  between  the  friction  and  the  normal 
prresure  which  until  lately  was  commonly  believed  to  hold  good  for 
uulubricatod  flat  surfaces.  This  simple  fair  is  really  true  for  many 
uuluhricated  surfaces  snd  through  s tolerably  wide  range  of  con- 
ditions, but  is  not  true  for  all  such  surfaces,  or  under  all,  and 
especially  extreme,  condition*  of  pressure,  velocity,  and  temperature. 

Trofcseor  Thurston  haa  endeavoured  to  represent  these  result*  in 
algebraic  formula*,  but  the  number  of  his  experiments  seems  hardly 
sufficient  to  establish  any  general  mathematical  law  which  will  tw 
true  under  all  circumstances,  and  the  particular  formula  which  he 
has  adopted  give  values  differing  very  considerably  from  those  given 
by  some  of  his  experiments. 

The  friction  at  a lubricated  journal  depends  really  much  more  on 
the  viscosity  of  the  lubricant  than  on  toe  frictions!  properties  of 
either  of  the  solids,  which  never  come  in  contact  when  the  lubri- 
cation is  carefully  attended  to.  Tht  layer  of  oil  immediately  ia 
contact  with  either  solid  probably  docs  not  move  at  all  relatively  to 
the  eolid.  Tho  rubbing,  there  love,  in  all  probability  takes  place 
between  two  surface*  or  rather  between  an  indefinitely  large  num- 
ber of  pairs  of  surfaces,  of  oil.  The  viscosity  of  the  oU,  which 
hinders  this  relative  motion,  is,  however,  very  likely  affected  by  the 
adhesive  force  between  the  Bolid  and  liquid  surfaces,  because, 
especially  if  the  intensity  of  bearing  pressure  be  great  and  the  film 
of  lubricant  consequently  very  thm,  mbm  at  least  of  tha  liquid 
motion  will  take  puce  within  the  sphere  of  action  of  the  cohesive 
forces. 

It  i«  of  the  greatest  importance  in  order  to  secure  economy  in  thsi 
use  of  lubricants  to  maintain  the  supply  to  each  journal  at  a con- 
stant uniform  rate.  To  effect  this,  number!*'**  M automatic  lubris 
caters"  have  been  invented.  The  common  syphon  oil-cup  is  very 
efficient  so  long  os  tho  rate  of  working  ia  steady;  but  tho  supply 
does  not  automatically  vary  with  the  requirements.  The  **  nean”. 
lubricator  allows  the  oil  to  flow  down  to  the  journal  through  a small 
straight  tube  in  which  is  placed  a wire  which  nearly  block j up  tha 
tube.  When  the  wire  is  motionless  the  dimensiona  of  the  spec* 
between  the  wire  and  the  tube  are  capillary,  and  no  oil  flows.  When 
tho  shaft  runs,  however,  its  surface  scraping  on  the  end  of  the  wire 
throws  it  into  continual  vibration,  and  this  allows  a slow  stream  or 
oil  to  [«*•  downward*  which  is  automatically  regulated  in  ar  opiatic* 
with  the  speed  of  revolution.  The  neceuity  of  vary  perfect  lubrica- 
tion of  the  cylinders  of  gas  engines,  which  run  at  a high  speed  and  at 
a high  temperature,  has  led  to  the  adoption  by  Messrs  Croesley 
Brothers  of  an  extremely  neat  and  perfect  arrangement.  A smalt 
crank  on  the  end  of  a ar-indle,  driven  at  n rate  proportional  to  that  of 
the  engine,  has  suspended  from  the  crank  pin  a short  wire  pendulum. 
At  the  lower  part  of  the  revolution  this  jHuduluni  dips  into  a bawn 
rtf  oil  and  lifts  a drop  from  it.  In  the  upper  half  of  the  circular 
motion,  the  wire  is  dragged  over  a little  scraper  extending  over  the 
open  mouth  of  a pipe.  This  scrape*  the  drop  off  the  pendulum,  and 
the  drop  falls  from  the  scraper  into  the  tube,  along  which  it  flows  Is 
the  surface  to  bo  lubricated.  Tho  number  of  drops  is  thus  accu- 
rately proportioned  to  the  speed  of  the  engine,  and  the  sire  of  drop 
can  be  varied  by  using  smaller  or  larger  wire  lor  the  pendulum. 


Table  of  Coefficients  of  Friction  on  Cjst-lron  Journals  at  Tempera 
fare  Vo*  F.  and  Velocity  760  Feet  per  ilwide  [from  Thurston). 
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Other  mineral  oils  than  the  heroine  and  paraffin  give  a OuHft 
coefficient,  For  mineral  oils  generally  the  lowest  coefficient  app*  an 
to  occur  nt  from  30  to  40  H»  prt-i*ure  )wr  square  inch.  The  su;  pij 
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of  oil  in  the  experiment*  we*  intermittent,  end  mnit  here  been  la- 
sufficient  for  the  beet  lubrication. 


Tabu  of  Coefficients  of  Friction  Mirren  Steel  Journals  and  Bronte 
Bearings  lubricated  urith  Sperm  Oil , and  run  at  d if  treat  Pres- 
sures, Velocities,  and  Temperatures  (from  Thurston). 


tun, 

Oejrrrei 

FaJir. 

Velocity  Id  feet  per  m fruit*. 
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The  journal  upon  which  the  abore  results  were  obtained  was  If 
Inches  m diameter  and  11  inches  long.  With  a larger  journal  tire 
results  would  probably  not  be  exactly  the  same.  (K.  H.  8.*) 

LUCAN.  Msbcus  ktrsmvn  Lccairos,  the  moat  emi- 
nent Roman  poet  of  the  silver  age,  grandson  of  the 
rhetorician  Seneca  and  nephew  of  the  philosopher,  was 
born  at  Corduba,  November  3,  39  jld.  Bis  father,  Lucins 
Annaeus  Mela,  had  amassed  great  wealth  as  imperial  pro- 
curator for  the  province.  In  a memoir  by  an  anonymous 
grammarian,  who  may  have  abridged  Suetonius,  Lucan  is 
said  to  have  been  taken  to  Rome  at  the  age  of  eight  months, 
to  have  displayed  remarkable  precocity,  and  to  have  incurred 
the  displeasure  of  Nero  by  overcoming  him  in  a poetical 
contest  The  latter  statement  seems  to  be  founded  upon 
a misapprehension  of  a passage  in  Statius’s  Genethliacem 
Lucani ; but  it  is  certain  that  Nero,  whether  from  jealousy, 
as  Tacitus  affirms,  or  on  account  of  the  republican  spirit  of 
Lucan's  poetry,  forbade  him  to  recite  in  public,  and  that 
his  indignation  made  him  an  accomplice  in  the  conspiracy 
of  Piso,  63  A.D.  Upon  the  discovery  of  the  plot  bo  is 
alleged  to  have  endeavoured  to  purchase  safety  by  impeach- 
ing his  own  mother  ('*  hoping,"  says  his  translator  Gorges 
quaintly,  “that  this  impiety  might  be  a means  to  procure 
pardon  at  the  hands  of  an  impious  prince The  state- 
ment, however,  of  Tacitus,  that  letters  were  forged  in  his 
name  to  implicate  his  father,  warrants  the  suspicion  that 
the  evidence  against  his  mother  msy  also  have  been  fabri-. 
cated.  Failing  to  obtain  a reprieve,  he  caused  his  veins 
to  be  opened,  and  expired  with  great  courage,  repeating  a 
passage  from  his  Pharsalia  descriptive  of  the  death  of  a 
wounded  soldier  (“  Lucan  by  his  death  approved,"  Shelley’s 
Ademais).  His  father  was  involved  in  the  proscription, 
his  mother  escaped,  and  his  widow  Folia  Argentaria  sur- 
vived to  receive  the  homage  of  Statins  under  Domitian. 

Besides  his  principal  performance,  Lucan's  works 
included  juvenile  poems  on  tho  descent  of  Orpheus  and 
the  ransom  of  Hector,  an  unfinished  tragedy  on  the  sub- 
ject of  Medea,  and  numerous  miscellaneous  pieces.  The 
Carmen  ad  Pisan rm  sometimes  attributed  to  him  is  now 
more  commonly  ascribed  to  Saleius  Bassus.  His  minor 
works  bave  perished,  but  all  that  the  author  wrote  of  the 
Pharsalia  has  come  down  to  ua  It  would  probably  have 
concluded  with  the  battle  of  Philippi,  but  breaks  off 
abruptly  as  Caesar,  beset  by  foes,  is  about  to  plunge  into 
the  harbour  of  Alexandria.  This  incompleteness  should 
not  be  left  out  of  account  in  the  estimate  of  its  merits,  for, 
with  two  capital  exceptions,  the  faults  of  the  Pharsalia 
are  such  as  revision  might  have  mitigated  or  removed. 
No  such  pains,  certainly,  could  have  amended  the  deficiency 
of  unity  of  action,  or  supplied  the  want  of  a legitimate 
protagonist  The  Pharsalia  follows  history  with  inevitable 
servility,  and  is  rather  a metrical  chronicle  than  a true  epic. 
If  it  had  been  completed  according  to  the  author's  design, 
Pompcy,  Cato,  and  Bratus  must  have  successively  enacted 
the  part  of  nominal  hero,  while  the  real  hero  is  the  arch 
anemy  of  liberty  and  Lucan,  Cieaar.  Yet  these  defects, 
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though  glaring,  are  not  fatal  or  peculiar  to  Lucan.  • The 
reel  horo  of  Parodist  Lost,  it  has  been  repeatedly 
observed,  is  no  other  than  Satan ; and  Shakespeare  him- 
self succeeded  no  better  than  Lacan  in  preserving  unity  of 
action  when  he  wrote  his  Julius  Cottar.  ■ The  false  taste, 
the  strained  rhetoric,  the  ostentations  erudition,  the  tedious 
harangues  and  far-fetched  or  commonplace  reflexions  so 
frequent  in  this  singularly  unequal  poem,  are  faults  much 
more  irritating,  but  they  are  also  faults  capable  of  amend- 
ment, and  which  the  writer  might  not  improbably  have 
removed.  As  pointed  out  by  Dean  Merivale,  the  bora-# 
bastic  style  of  composition  which  prevailed  under  Nero 
yielded  to  a more  sober  taste  under  the  Flavian  dynasty  ; 
and  tho  lapse  of  time  would  have  contributed  to  mellow 
the  poet’s  immaturity  and  chasten  the  ardour  of  tempera- 
ment which  made  him  essay  great  themes  “ ante  annoa 
Cnlicis  MeronianL”  Great  allowance  should  also  be  made 
for  the  difficulties  the  highest  genius  must  encounter  when 
emulating  predecessors  who  have  already  carried  art  to  ita 
last  perfection,  and  thus  necessitated  to  choose  between 
mere  Imitation  and  a conscious  effort  after  originality.1 
Lucan's  temper  could  never  have  brooked  the  former 
course ; his  versification,  no  less  than  his  subject,  is 
entirely  his  own ; he  avoids  all  resemblance  to  his  great 
predecessor  with  a persistency  which  can  only  have  resulted 
from  deliberate  purpose,  while  largely  influenced  by  the 
declamatory  school  of  his  grandfather  and  uncle  Henoe 
his  partiality  for  finished  antithesis,  contrasting  strongly 
with  his  generally  breathless  style  and  turbid  diction. 
Quintilian  sums  up  both  aspects  of  his  genius  with  pregnant 
brevity,  “ Ardens  et  concitatus  eh  eententiia  clarissimus," 
adding  with  equal  justice,  “Magis  oretoribua  qnara  poetis 
annumerandas.”  Lucan’s  oratory,  however,  frequently 
rises  into  the  region  of  poetry,  especially  where  it  seta  forth 
ideas  essentially  sublime,  and  impressive  in  the  mere  state- 
ment. Bach  are  the  apotbeoaia  of  Pompey  at  the  beginning 
of  the  ninth  book,  and  the  passage  in  the  same  book  where 
Cato,  in  the  truest  spirit  of  the  Stoic  philosophy,  refuses 
to  consult  the  oracle  of  Jupiter  Ammon.  The  exordium 
of  the  poem,  and  the  portraits  of  Caesar  and  Pompey,  are 
examples  of  oratory  blaring  up  into  poetry,  as  a wheel 
takes  fire  by  friction.  In  some  casea  Lucan’s  rhetoric  is 
frigid,  hyperbolical,  and  out  of  keeping  with  the  character 
of  the  speaker,  as  in  Caesar's  address  to  his  legions  before 
Pharsalia;  in  general,  however.it  maybe  said  that  the 
more  he  is  of  an  orator  or  a moralist  the  more  he  is  of 
a poet.  If  this  denotes  that  his  genius  was  not  essentially 
and  in  the  trueet  seme  poetical,  the  same  may  be  said  of 
Dryden  and  Pope ; and  it  at  least  proves  him  to  have 
been  in  harmony  with  tho  living  forces  of  bis  age,  in  which 
rhetoric  was  a note  of  culture  and  philosophical  humani- 
tarianism  a growing  idee,  while  poetry,  though  widely 
cultivated,  was  becoming  more  end  more  a mere  orna- 
mental accomplishment  This  is  not  the  case  with  Lucan ; 
his  theme  has  a genuine  hold  upon  him ; in  the  age  of 
Nero  he  celebrates  tho  republic  as  a poet  with  the  same 
energy  with  which  in  the  age  of  Cicero  he  might  have  de- 
fended it  as  an  orator.  Rut  for  him  it  might  almost  have 
been  said  that  the  Roman  republic  never  inspired  a Roman 
poet 

Lucan  never  speaks  of  himself,  blit  his  epic  speaks  for 
him.  The  author  of  the  Pharsalia  must  have  been 
endowed  with  no  common  ambition,  industry,  and  self- 
reliance,  an  enthusiastic  though  narrow  and  aristocratic 
patriotism,  and  a faculty  for  appreciating  magnanimity  in 
others  which  is  at  least  some  presumption  that  he  possessed 
it  biigaslf  He  probably  bore  a strong  family  resemblance 
to  his  uncle  Sen  -a ; but  the  only  personal  trait  positively 
known  to  us  is  his  conjugal  affection,  a characteristic  of 
Seneca  also 
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Lean,  together  with  Statius,  was  preferred  even  to 
Virgil  in  the  Middle  Ages.  So  late  as  1493  his  com- 
mentator Sulpi tius  writes  Magnus  profecto  eat  Maro, 
magnus  Lacanus ; adeoque  props  par,  ut  quis  sit  major 
poasis  ambigere.’’  Shelley  and  Southey,  in  the  first  trans- 
port of  admiration,  thought  Lucan  superior  to  Virgil; 
Pope,  with  more  judgment,  says  that  the  fire  which  bums 
in  Virgil  with  an  equable  glow  breaks  forth  in  Lucan  with 
sodden,  brief,  and  interrupted  Hashes.  In  general,  notwith- 
standing the  enthusiasm  of  isolated  admirers,  Lucan  has 
been  unduly  neglected,  but  he  has  exercised  an  important 
influence  upon  one  great  department  of  modem  literature 
by  his  effect  upon  Corneille,  and  through  him  upon  the 
classical  French  drama. 

> The  moat  celebrated  editions  of  Lucan  are  those  by  Oodendorp 
(1728),  Bonnann  (1740),  and  Weber  (1829).  Bentley's  emendations 
Sre  brilliant,  but  unsafe.  The  moat  elaborate  criticism  is  that  in 
Nisard's  £tudes  sur  la  PoiU * Latin*  d e la  Dicadence,  stern  to  the 
poet's  defects  and  unkind  to  his  deserts.  Dean  Merirale  has  some 
excellent  observations  in  his  History  of  Imperial  Rome,  chapa.  liv. 
and  lxiv.  Brcbeufa  French  version  is  celebrated.  Christopher 
Marlowe,  a kindred  spirit,  translated  the  first  book  of  the  Phartalia 
into  English,  and  there  are  other  old  versions  by  Sir  Ferdinand 
Gorges  and  Thomas  May.  The  latter’s  supplement  is  one  of  the  best 
examples  of  modern  Latin  versification.  Gorges's  translation  is  in 
octosyllabic  verse,  and  very  curious.  The  standard  English  version, 
by  Rowe,  is  one  of  the  most  successful  translations  in  out  language. 
It  is  somewhat  too  diffuse,  but  as  a whole  reproduces  the  vehemence 
and  animation  of  the  original  with  a spirit  that  leaves  little  to  be 
desired.  (R.  G.) 

LUCANIA,  in  ancient  geography,  waa  the  name  given 
to  a province  of  Southern  Italy,  extending  from  the 
Tyrrhenian  Sea  on  the  west  to  the  Gulf  of  Tarentum  on 
the  east,  while  to  the  north  it  adjoined  Campania, 
S&mnium,  and  Apulia,  and  to  the  south  waa  separated  by 
a comparatively  narrow  isthmus  from  the  province  of 
Bruttium,  which  forms  the  southern  extremity  of  Italy. 
It  thus  comprised  the  modem  province  of  the  Basilicata, 
together  with  the  greater  part  of  the  Principato  Citeriore 
and  a small  portion  of  Calabria.  The  precise  limits  were 
the  river  Silarus  on  the  north-west,  which  separated  it  from 
Campania,  and  the  Bradanus,  which  flows  into  the  Gulf 
of  Tarentum,  on  the  north-east;  while  the  two  little  rivers 
Lans  and  Crathis,  flowing  from  the  ridge  of  the  Apennines 
to  the  sea  on  the  west  and  east,  marked  the  limits  of  the 
province  on  the  side  of  Bruttium. 

Almost  the  whole  of  the  province  thus  limited  is  occupied 
by  the  rugged  masses  of  the  Apennines,  which  in  this  part 
of  Italy  can  hardly  be  said  to  constitute  a range  of 
mountains  so  much  as  a group  of  lofty  masses,  huddled 
together  in  a very  irregular  manner.  The  main  ridge, 
however  (if  it  be  taken  as  determined  by  the  watershed), 
approaches  much  more  nearly  to  the  western  sea  than  to 
the  Gulf  of  Tarentum,  and  is  continued  from  the  lofty 
knot  of  mountains  immediately  on  the  frontiers  of  Samnium, 
nearly  due  south,  till  it  approaches  within  a few  miles  of 
the  Gulf  of  Policastro,  and  thenceforward  is  separated  from 
the  sea  by  only,  a narrow  interval  till  it  enters  the  province 
of  Bruttium.  Just  within  the  frontier  of  Lucania  rises  the 
very  lofty  group  of  Monte  Pollino,  the  highest  summit  of 
which  attains  to  an  elevation  of  above  7000  feet,  the 
greatest  that  is  found  in  the  southern  Apennines.  Towards 
the  east  the  mountains  descend  by  a much  more  gradual 
slope  to  the  Gulf  of  Tarentum,  constituting  long  ridges  of 
hills  which  subside  by  degrees  to  the  strip  of  plain  that 
immediately  adjoins  the  shores  of  the  gulf.  This  narrow 
■trip  is  somewhat  wider  from  the  mouth  of  the  Bradanus 
to  that  of  the  Bins,  and  again  expands  to  a considerable 
extent  at  the  mouth  of  the  Crathis,  but  between  the  two  a 
group  of  rugged  hills  descends  quite  to  the  sea,  and  forms 
the  headland  of  Boseto.  The  consequence  of  this  constitu- 
tion is  that  while  the  rivers  which  flow  to  the  Tyrrhenian  , 
Sea  are  of  comparatively  little  importance,  those  that  | 
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descend  towards  the  Gulf  of  Tarentum  have  much  longer 
courses,  and  attain  to  a considerable  magnitude.  Of  these 
the  mo3t  important  are — the  Bradanus  (still  called  Bradano),' 
which  rises  near  Potentia,  and  enters  the  gulf  jnst  to  the 
north  of  the  ruins  of  Metapontum;  the  Casuentus 
(Basiento),  which  has  a course  almost  exactly  parallel  with 
the  preceding ; the  Acirls  or  Agri ; and  the  Siris  or  Sinno. 
Tho  Crathis,  which  forms  at  its  mouth  the  southern  limit 
of  the  province,  belongs  almost  wholly  to  Bruttium,  but  it 
receives  a tributary,  ihe  Sybaris  (Coscile),  which  flows  from 
the  mountains  of  Lucania.  The  only  considerable  stream 
on  the  western  side  of  Lucania  is  the  Silarus  or  Sele,  which 
constitutes  its  northern  boundary,  and  bos  two  important 
tributaries  in  the  Calor  or  Calore,  and  the  Tanagrus,  which 
joins  it  .from  the  south,  after  flowing  through  one  of 
those  trpjigh-like  upland  valleys  so  characteristic  of  the 
Apennines. 

The  province  of  Lucania  was  so  called  from  the  people 
of  that  name,  by  whom  it  waa  conquered  about  the  middle 
of  the  5th  century  aa  Previous  to  that  period  it  was 
included  under  the  general  name  of  (Enotria,  which  was 
applied  by  the  Greeks  to  the  whole  of  the  southernmost 
portion  of  Italy.  The  mountainous  regions  of  the  interior 
were  occupied  by  the  tribes  known  as  CEootriaos  and 
Choites,  while  the  coasts  on  both  aides  were  occupied  by 
Greek  colonies,  which  attained  to  great  power  and  pro- 
sperity, and  doubtless  exercised  a kind  of  protectorate  over 
the  interior  also.  (See  Gilecia  Magna.)  The  Lucanians 
were  a Sabellian  race,  an  offshoot  of  the  Samnites  of  Central 
Italy,  who  pressed  downwards  towards  the  south  until  they 
gradually  conquered  the  whole  country  (with  the  exception 
of  the  Greek  towns  on  the  coast)  from  the  borders  of 
Samnium  and  Campania  to  the  southern  extremity  of 
Italy.  Subsequently,  however,  the  inhabitants  of  the 
peninsula  which  forms  the  extreme  south  (now  known  as 
Calabria)  broke  out  into  insurrection,  and  under  the  name 
of  Bruttians  succeeded  in  establishing  their  independence, 
after  which  the  Lucanians  became  confined  within  the 
limits  already  described.  After  this  time  we  find  them 
engaged  in  hostilities  with  the  Tarentinea,  and  with 
Alexander,  king  of  Epirus,  who  was  called  in  by  that  people 
to  their  assistance,  326  B.C.  It  was  immediately  after  this 
that  they  first  entered  into  relations  with  Borne,  with 
which  they  were  sometimes  in  alliance,  but  more  frequently 
engaged  in  hostilities,  during  the  long-continued  wars  of 
the  Romans  with  the  Samnites.  On  the  landing  of 
Pyrrhus  in  Italy  (281  b.c.^  they  were  among  the  first  to 
declare  in  his  favour,  and  in  consequence  found  themselves 
exposed  to  the  full  brunt  of  the  resentment  of  Rome  when 
the  departure  of  Pyrrhus  left  bis  allies  at  the  mercy  of  the 
victorious  Romans  It  was  not,  however,  till  after  Beveral 
campaigns  that  they  were  reduced  to  complete  subjection 
(272  B.C.).  Notwithstanding  this  lesson,  the  Lucanians 
again  espoused  the  cause  of  Hannibal  during  the  Second 
Punic  War  (216  B.C.),  and  their  territory  became  the 
theatre  of  war  during  soveral  successive  campaigns,  and 
was  ravaged  in  turn  by  both  contending  armies.  It  is 
clear  that  the  country  never  recovered  the  effects  of  these 
disasters,  and  under  the  Roman  government  Lucania  fell 
into  a state  of  complete  decay,  to  which  the  Social  War 
(90-88  B.G.)  appears  to  have  given  the  finishing  stroke. 
In  the  time  of  Strabo  the  Greek  cities  on  the  coast,  once 
so  rich  and  flourishing,  had  fallen  into  utter  insignificance, 
and  the  few  towns  of  the  interior  were  poor  places  of  no 
importance.  A large  part  of  the  province  waa  given  up  to 
pasture,  and  the  mountains  of  the  interior  were  covered 
with  vast  forests,  which  abounded  in  wild  boars,  bears,  and 
wolves. 

The  towns  on  the  east  coast,  adjoining  tho  Gulf  of  Tsrentnm,' 
were — Metspontuq),  s few  tnilcs  south  of  the  Ursdsnu* ; Heracles, 
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at  theTBOutU  of  the  Aclrie ; and  Sins,  on  the  riwr  of  tl*e  *amc  name. 
Clone  to  ha  southern  frontier  stood  Sybcria,  which  was  destroyed 
in  510 'O.tt, -but  subsequently  replaced  by  Thurii,  founded  within 
a (car  gnlim  of  the  samu  site.  On  the  west  coast  stood  Posulouia, 
k’jown  under  the  Roman  government  as  Fiestmn,  immediately 
•Oath  of  the  Silarus ; below  that  canto  Elea  or  Telia,  Pyx  us, 
billed  by  the  Romans  Buxcututn,  and  Laos,  near  the  frontier  of  the 
^province  towards  Bruttium.  Of  the  towns  of  the  interior,  none  at 
which  ever  attained  to  atiy  importance,  the  most  considerable  was 
Potent! a,  still  called  I’otenza,  and  now  the  capital  of  the  Basilicata. 
To  the  north,  near  the  frontier  of  Apulia,  were  Acberuntia  and 
iBantia ; while  due  south  from  PotentiA  wa\  Grume n turn,  and  atiU 
farther  in  that  direction . were  Ncruluw  and  Muraomn.  la 
the  untand  valley  of  tho  Tanagms  wero  Atina,  Forum  Popilii,  and 
Consillnum;  Eburi  (Eboli)  and  Volceii  (Bucciuo),  though  to  the 
north  of  the  Silarus,  were  also  included  in  Luca u is. 

For  administrative  nurpoaes  under  the  Roman  empire,  Lncania 
was  always  united  with  Biutiiunu  Tho  two  together  constituted 
the  tlurd  region  of  Augustus.  (E.  H.  B.) 

LUCARIS,  Cyrillus  (&  1572-1638).  See  Creek 
Church,  voL  xl  p.  158. 

LUCAS  op  Leyden  ( e.  1494-1533)  was  bora  at  Leyden, 
where  his  father  Hugh  Jacobex  gavo  him  the  first-  lessons 
in  art.  He  then  entered  the  painting-room  of  Cornelia 
Engclbrechtazcn  of  Leydnn,  and  soon  became  known  for 
his  capacity  in  making  designs  for  gloss,  engraving  copper- 
plates, painting  pictures,  portraits,  and  landscapes  in  oil 
and  distemper.  According  to  Van  Mander  he  was  born  in 
1494,  and  painted  at  the  age  of  twelve  a Legend  of  St 
Hubert,  for  which  as  many  florins  were  paid  to  him  as  ho 
numbered  years.  He  was  only  fourteen  when  he  finished  a 
plate  representing  Mohammed  taking  the  life  of  a friar,  and 
at  fifteen  he  produced  a series  of  nine  plates  for  a Payrfon, 
a Temptation  of  St  Anthony,  and  a Conversion  of  St  PauL 
The  lkt  of  lua  engravings  in  1510,  when^according  to  Von 
Mander,  he  was  only  sixteen,  includes  a celebrated  Ecce 
Homo,  Adam  and  Eve  expelled  from  Paradise,  a herdsman 
and  a milkmaid  with  three  cows,  and  a little  naked  girl 
running  away  from  a barking  dog.  It  will  be  seen  to 
what  a variety  of  tastes  the  youthful  artist  was  asked  to 
cater.  Wh  atever  may  be  thought  of  the  tradition  embodied 
in  Tan  Mender's  pages  as  to  the  trne  age  of  Lucas  of 
Leyden,  there  is  no  doubt  that,  as  early  as  1508,  he  was 
a master  of  name  as  a copper-plate  engraver,  and  had 
launched  his  boat  in  the  current  which  in  those  days  led 
to  wealth  and  to  fame.  Tite  period  of  the  great  masters 
of  etching,  which  had  not  yet  come  for  Holland,  was  being 
preceded  by  the  period  of  the  great  masters  in  the  use  of 
the  graver.  It  was  the  time  when  art  readily  found  its 
patrons  amongst  the  large  public  that  could  ill  afford  to 
buy  pictures,  yet  had  enough  interest  in  eulture  to  wish  to 
educate  itself  by  means  of  print*  Lucas  of  I^yden 
became  the  representative  man  for  the  great  public  of 
Holland  as  Btirer  became  the  representative  mao  for  the 
great  pnblio  of  Germany ; and  a rivalry  grew  up  between 
the  two  engravers,  which  came  to  be  so-  dose  that  on  the 
neutral  market  of  Italy  the  products  of  each  were  all  but 
evenly  quoted.  Vasari  devoted  almost  equal  attention  to 
both,  affirming  indeed  that  Diirer  surpassed  Lucas  as  a 
designer,  but  that  in  the  uso  of  tho  graver  they  were  both 
unsurpassed,  a sentence  which  has  not  been  reversed  by 
the  criticism  of  our  day.  But  the  rivalry  of  the  two  artists 
was  friendly.  About  the  time  when  DOrer  visited  the 
Netherlands  Lucas  came  to  Antwerp,  which  then  flourished 
greatly  aa  an  international  mart  for  productions  of  the 
pencil  and  the  graver,  and  it  is  thought,  not  without 
reason,  tluf*.  he  was  the  master  who  took  the  freedom  of 
the  Antwerp  guild  in  1521  under  the  name  of  Lucas  the 
Hollander.  , In  the  diary  which  Diirer  faithfully  kept 
during  his  travels  in  the  Low  Countries,  we  find  that 
at  Antwerp  he  met  Lucas,  who  asked  him  to  dinner,  and 
that  Diirer  accepted  the  invitation,  and  was  much  surprised 
at  the  smallness  of  the  Dutchman's  stature.  But  he  valued 
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the  art  of  Lucas  at  its  true  figure,  and  exchanged  the 
Dutchman’s  prints  for  tight  florins’  worth  of  his  own.  In 
course  of  time  Lucas  rose  to  more  than  a competence.  In 
1527  he  made  a tour  of  tho  Netherlands,  giving  dinner* 
to  the  painters  of  the  guilds  of  Middleburg,  Ghent,  M alines, 
and  Antwerp.  He  was  accompanied  during  the  trip  by 
Mabuse,  whom  he  imitated  in  his  style  as  well  aa  iu  hk 
love  of  rich  costume.  But  festive  cheer  and  banquets 
disagreed  with  Locos.  On  his  return  home  he  fell  side 
and  remained  ailing  till  his  death  in  1533,  and  when  ho 
died  he  did  eo  with  the  firm  belief  that  poison  bail  Imsb 
administered  to  him  by  some  envious  comrade. 

As  an  engraver  Lucas  of  Leyden  deserves  his  rvDUtatiod,  He  hsa 
not  the  genius,  nor  had  he  the  tact,  of  Diirer;  &nu  he  displays  moat 
cleverness  of  expression  than  skill  iu  distribution  or  refinement  id 
details.  But  his  power  in  bundling  the  graver  is  very  great,  and 
some  of  his  portraits,  especially  bis  own,  are  equal  to  anything  that 
was  done  by  the  master  of  Nuremberg.  Much  that  hu  accomplished 
as  a painter  has  been  lost,  because  ho  worked  a good  deal  upon  cloth 
in  distemper.  But  roma  pictures  have  been  jiresorved  which  fairly 
manifest  the  influences  under  which  he  became  productive,  la 
1522  he  painted  tho  Virgin  and  Child  with  the  Magdalen  sod 
a kneeling  donor,  now  preserved  in  tho  gallery  of  Munich.  IBs 
manner  was  then  very  much  akin  to  that  of  Slab  use.  Tho  Last 
Judgment  in  the  town-hall,  now  the  town-gslloiy  of  Leyden,  is  com- 
posed on  the  traditional  lines  of  Crkstus  and  Memling,  furnished 
with  mounters  in  the  style  of  Jerome  Bosch,  sad  figures  in  the 
stilted  attitudes  of  tho  South  German  school ; the  scale  of  colours 
in  yellow,  white,  and  grey  is  at  once  pale  and  gaudy ; the  quniutml 
contrasts  are  produced  by  the  juxtaposition  of  alabaster  flesh  in 
females  and  bronzed  skin  in  moles,  or  black  hair  by  the  side  of 
yellow,  or  rose-celoured  drapery  set  sharply  against  apple-green 
or  black,  vet  some  of  the  heads  are  painted  with  groat  d<  licaqy 
and  ntodelled  with  exquisite  feeling.  Dr  Waagua  gave  a Bid 
favourable  opinion  of  a triptych  now  at  the  Hermitage  at  St  Pctcm»J 
burg,  executed,  according  to  Van  Mander,  in  1531,  representing  the 
blind  man  of  Jericho  healed  by  Jesuit  Christ  in  the  presence  of  the 
apostles.  Hare  too  tlufr  groat  German  critic  observed  the  anion  of 
faulty  con  position  with  great  finish  and  warn  flesh- tints  with  * 
gaudy  scale  of  harmonies.  The  same  defects  and  qualities  will  be 
round  in  such  specimens  of  the  master's  art  as  are  still  preserved  in 
public  collections,  amongst  which  may  be  mentioned  the  Card  Pun 
at  Wilton  House,  the  Penitent  St  Jerome  in  the  gallery  ot  fkriuy 
and  the  hermits  Paul  and  Anthony  in  the  Lichtenstein  oolleotiev 
at  Vienna. 

A few  days  before  hia  death  Lucas  van  *~L<cyden  was  informed  el 
the  birth  of  a grandson,  firotborn  of  his  only  daughter  Grctchoai 
Gretchen's  fourth  son  Jean  du  Hoey  followed  the  profession  of  had 
grandfather,  and  bee.irmi  well  known  at  the  Parisian  court  as  jxiiwteV 
and  chamberlain  to  the  king  of  France,  Henry  IV* 

LUCCA,  a city  of  Northern  Italy,  tho  chief  town  of  n 
province,  an  arc  hie  pi  a copal  see,  and  the  Beat  of  a court  of 
aasize,  lies  13  miles  by  rail  north-east  of  Pisa,  in  43 1-bOt 
N.  lak  and  10*  28'  E.  long.  Situated  50  feet  above  the 
level  of  the  sea,  in  the  valley  of  the  Serchio,  tho  city  lookg 
oat  for  the  most  part  on  a horizon  of  hills  and  mountain** 
The  fortification*— pierced  by  four  gates — were  commenced 
in  1504  and  completed  in  1645,  and  long  ranked  among 
the  most  remarkable  in  tho  peninsula  The  city  lias  a 
well-built  and  substantial  appearance,  its  chief  attraction 
lying  in  the  numerous  churches,  which  belong  in  the  main 
to  a well-marked  basilican  type,  and  present  richly  decorated 
exteriors,  fine  apeidal  ends,  and  quadrangular  cam  pan  ilea! 
The  cathedral  or  church  of.St  Martin  was  begun  in  1063  by; 
Bishop  Anselm ; but  the  great  apse  with  its  tall  columns* 
arcades  is  probably  the  only  remnant  of  the  early  edifice) 
The  west  front,  u built  during  the  first  forty  years  of  the 
13th  century,  consists  of  a vast  portico  of  three  magnificent 
arches,  and  above  them  three  ranges  of  open  galleries 
covered  with  all  the  devices  of  an  exuberant  fancy.”.  The 
ground  plan  is  a Latin  cross,  the  nave  being  273  feet  iq 
length  and  81  feet  in  width,  and  the  transepts  117  feet  in 
length.  Iu  tho  nave  is  a little  octagonal  temple  or  chape) 
built  (1484)  by  Matteo  Civitali,  which  serves  as  a ahring 
for  the  most  precious  of  the  "Lncchese  relics,  a cedar-woo^ 
crucifix,  carved,  according  to  the  legend,  by  Nicodemusj 
and  miracaloudy  conveyed  to  Lucca  in  7S'2j  The  Stussd 
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Countenance  (VoUo  Santo),  u it  le  generally  called,  because 
the  fuco  of  the  Saviour  it  considered  a true  likeness,  is 
only  shown  thrice  a year.  The  beautiful  tomb  of  Maria 
Ouinigi  is  described  by  Ruskin,  'Modern  Painter & ii.  The 
charch  of  Saint  Michael,  founded  in  the  8th* century,  and 
bailt  of  marble  within  and  without,  baa  a lofty  and 
magnificent  western  facade  (1188) — an  architectural  screen 
rising  much  above  the  roof  of  the  church.  St  Frediano  or 
Frigulian  dates  origiually  from  the  7th  century;  the  front 
(of  the  13th  century)  occupies  the  site  of  the  ancient  apse ; 
in  one  of  its  chapels  is  the  tomb  of  Santa  Zita,  patroness 
of  servants  and  of  Lucca  itself.  San  Giovanni  (originally  of 
the  12th  century),  San  Romano  (rebuilt  in  the  1 7th  century, 
by  Vincenzo  Buonamici),  and  Santa  Maria  Forisportam  (of 
the  13th  century)  also  deeervo  to  bo  mentioned.  Among 
the  secular  buildings  are  the  old  ducal  palace,  begun  in 
1578  by  Ammanati,  and  now  the  residence  of  the  prefect 
and  scat  of  the  provincial  officers  and  the  public  picture 
gallery ; the  Palazzo  Pretorio,  or  former  residence  of  the 
podesth,  now  the  seat  of  the  civil  and  correctional  coarts ; 
the  palace,  erected  in  the  15th  century  by  a member 
of  the  great  Guinigi  family,  and  now  serving  os  a poor- 
house;  and  the  16th  ceutury  palaco  of  the  Marquis 
Guidiccioni,  now  used  as  a depository  for  the  archives. 
The  principal  market-place  in  the  city  {Piazza  dei  Mcrcato) 
has  taken  possession  of  the  arena  of  the  ancient  amphi- 
theatre, the  arches  of  which  can  itill  bh  seen  in  the 
surrounding  buildings.  Besides  the  academy  of  sciences 
just  mentioned,  which  dates  from  1584,  there  are  several 
institutions  of  the  same  kind — a royal  phi’omathic  aca- 
demy, a royal  academy  of  arts,  and  a public  library 
of  50,000  volumes.  The  silk  manufacture,  which  was 
introduced  at  Lucca  about  the  close  of  the  11th  century, 
and  id  the  early  part  of  the  16th  became  for  a time  the 
means  of  subsistence  for  30,000  of  its  inhabitants,  now 
gives  employment  (in  reeling  and  throwing)  to  only  about 
1600.  The  bulk  of  the  population  is  engaged  in  agricul- 
ture* In  1871  the  city  had  21,286  inhabitants.  Thecom- 
muue  has  increased  from  61,175  in  1834  to  68,063  in  1881. 

Laces  (Latin,  Luca)  is  probably  a place  of  Ligurian  origin.  First 
mentioned  as  the  plow  to  which  Semproniua  retired  (218  B.C.) 
before  the  victorious  Hannibal,  it  passes  oat  of  sight  again  till  177, 
when  it  became  the  seat  of  a Roman  colony.  In  the  tune  of  Julius 
Caspar  it  is  frequently  heard  of  as  » town  in  his  province  of  Cisalpine 
Gaul  anl  Liguria,  to  which  he  repaired  for  consultation  with  his 
political  associates.  H y Augustus  it  was  transferred  to  Etruria. 
Though  plundered  and  deprived  of  part  of  its  territory  by  (Mower, 
Lurca  appears  as  an  important  city  and  fortress  at  the  time  of 
Narses,  and  under  the  Lombards  it  was  the  residence  of  a duke  or 
marquis  and  had  the  privilege  of  a mint.  The  dukes  gradually 
extended  their  power  over  nil  Toscany,  but  after  the  death  of  the 
famous  Matilda  the  city  began  to  constitute  itaelf  an  independent 
community,  and  in  1160  it  obtained  from  WelfVI.,  duke  of  Bavaria 
and  ruaruuis  of  Tuscany,'  the  lordship  of  all  the  country  for  5 miles 
round.  Internal  discord  afforded  an  opportunity  to  Uguccione  drlla 
Faggiola  to  make  himself  master  of  Lucca  in  1314;  but  the 
Laechese  expelled  him  two  years  afterwards,  and  handed  over  their 
city  U>  Castruccio,  under  whose  masterly  tyranny  it  became  “for  a 
moment  the  leading  state  of  Italy.'*  Occupied  by  the  troops  of 
Louis  of  Bavaria,  sold  to  a rich  Genovese  Gherardo  flpinola,  seized 
by  John,  king  of  Bohemia,  pawned  to  the  Rossi  of  Parma,  sold  to 
the  Florentines,  surrendered  to  the  Pisans,  nominally  liberated  by 
the  emperor  Charles  IV.,  and  governed  by  bis  ricnr,  Lucrawaa*tb- 
jectvd  to  endless  vicissitudes,  but  managed,  at  first  as  a democracy, 
ind  after  1628  as  an  oligarchy,  to  maintain  “ its  independence  along. 
»tle  of  Venice  and  Genoa,  and  painted  the  won!  Lfbertas  on  ita 
banner  till  the  French  Revolution.”  In  the  beginning  of  the  16th 
century  one  of  its  leading  citizens,  Francesco  Burlamaeohi,  made  a 
noble  attempt  to  give  political  cohesion  to  Italy,  but  perished  on 
the  scaffold  (lM^;  his  statue  by  Uliase  Combi  was  erected  on  the 
Piazza  San  Michele  in  1863.  As  a principality  formed  in  1805  by 
Napoleon  in  favour  of  hia  siateT  Eliaa  and  her  husband  BaciocchL 
Ijacan  was  for  a few  years  wooderfullv  prosperous.  It  wb«  occupied 
by  the  Neapolitans  in  1814  ; from  J 81 6 to  1847  it  was  governed  as 
a duchy  by  Maria  Luisa,  queen  of  Etruria,  and  her  son  Charles 
Louis  : and  it  afterwards  formed  one  of  the  divisions  of  Tuscany. 

Tbo  bishops  of  Lucca,  who  can  be  traced  back  to  847,  gradually 
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acquired  a variety  of  exceptional  marka  of  distinction,  such  as  the 
pallium  in  1120,  and  the  arc  hie  pise  opal  cross  front  Alexander  II. : 
and  at  length  in  1726  Benedict  XI 11.  raised  their  see  to  the  rank  of 
an  archbishopric,  without  suffragans. 

See  Utmorit  per  »«tii  « alia  tloria  Jet  Jwcato  41  Lueta,  poWUhsd  by  the  Lucca 
Academy  ; )tiun:(iu,  Gloria  ii  Lores,  1S33 ; Itcprtli.  Diiio** rfa  JtUa 

Z'momo,  Florence,  ISM ; Freeman,  huL  a mi  Arc A.  Stctdus,  Loodwa,  1ST*. 

LUCCA,  Baths  op  (Bagni  di  Lucca,  formerly  Bagno 
a ConsENA),  a commune  of  Italy  in  the  province  of  Lucca, 
containing  a number  of  famous  watering-places.  They 
ore  situated  in  the  valley  of  the  Lima,  a tributary  of  the 
Serchio;  and  the  district  is  known  in  the  early  history  of 
Lucca  as  the  Vicaria  di  Val  di  Lima.  Ponte  Serraglio  (16 
mile*  to  the  north  of  Lucca)  is  the  principal  village ; but 
there  are  warm  springs  and  botba  also  at  Villa,  Doece 
Baafti,  Bagno  Caldo,  ic.  Bagno  a Corsona  is  mentioaed  in 
1284  by  Guidons  daCorvaia,  a FiSan  historian  (Muratori, 
voL  xxil);  and  by  the  16th  century  the  waters  had 
attained  great  celebrity.  Fallopios,  who  gave  them  credit 
for  the  cure  of  his  own  deafness,  sounded  their  praises  in 
1562;  and  they  have  been  more  or  less  in  fashion  since. 
The  temperature  of  the  water  varies  from  96*  to  133*  Fabr.; 
in  all  coses  it  gives  off  carbonic  acid  gas,  and  contains  lims^ 
magnesium,  and  sodium  products.  In  the  village  of  Bagno 
Caldo  there  ie  a considerable  hospital,  constructed  largely 
at  the  expense  of  Nicholas  Demidoff  in  1826.  The 
population  of  the  commune  was  11,000  in  1881. 

LUCENA,  a town  of  Spain,  in  the  province  of  Cordova, 
37  miles  south-south-eaet  from  that  city,  and  1 1 miles  by 
road  south-east  from  the  Aguilar  station  of  the  Cordova- 
Malaga  Railway.  It  is  pleasantly  situated  ou  the  Caec^jar, 
a minor  tributary  of  the  Genii,  in  a district  that  produces 
oil,  wine,  and  cereals  in  great  abundance,  and  affords 
excellent  pasture.  The  parish  church,  which  is  large  but 
uot  otherwise  remarkable,  dates  from  the  beginning  of  the 
16th  century.  The  chief  industries  are  the  manufacture 
of  hardware  and  pottery,  bronze  lamps  being  a specialty  of 
Luce oa,  and  also  the  large  earthenware  jars  {Unq/az)  used 
throughout  Spain  for  the  etorago  of  oil  and  wine.  There 
is  considerable  trade  in  the  produce  of  the  neighbourhood, 
and  the  horse  mart  is  famous  throughout  Andalusia.  The 
population  in  1877  was  19,540.  Lucena  was  taken  frool 
j the  Moors  early  in  the  14th  century ; it  was  in  the  attempt 
to  recapture  it  that  King  Abu  ‘Abdallah  (Boabdil)  of 
j Granada  was  taken  prisoner  in  1483. 

LUCERA,  a city  of  Italy,  in  the  province  of  Foggia,  ou 
a hill  in  the  midst  of  the  Apulian  plain,  lies  10  miles  wcat- 
nortb-west.  of  Foggia.  Although  a busy  and  flourishing 
place,  witn  14,014  inhabitants  in  1871,  Lucera  is  mainly 
of  historical  interest.  The  cathedral,  erected  on  tho  ruins 
of  the  magnificent  mosque,  is  a fine  Romanesque  building 
with  Gothic  features;  and  the  castle,  whose  imposing  ruins 
still  crown  tho  hill  to  tho  north  of  tho  town,  was  formerly 
tho  grandest  of  all  the  strongholds  possessed  by  the  Hohen- 
staufen  emperors  to  tho  south  of  the  Alps. 

By  a Greek  tradition  the  foundation  of  Lnceria  fu  assumed  to 
Diomede,  and  the  statue  in  ita  temple  of  Minerva  pissed  as  the 
authentic  Palladium  ; but  the  place  would  eertn  to  be  really  of 
Oscan  rather  than  Puunun  origin.  The  Romans  were  marching  to 
the  relief  of  Lucena  when  they  suffered  the  defeat  at  the  Catidine 
Forks ; they  effected  it*  capture  in  320  B.C. ; and  when  they  re- 
covered it  in  314  they  slew  a great  part  of  the  inhabitants,  and 
introduced  « powerful  body  of  colonists.  During  the  .Second 
Punic  V.'ar  the  city  «m  the  headquarters  of  the  Apulian  cam- 
paigns.  It  continued  to  exist  aBa  place  of  some  mark  dawn  through 
the  empire,  and  is  mentioned  by  Pliny  as  a colony.  Destroyed 
(863  a.d.)  by  tho  emperor  Constant,  who  had  recovered  it  from  the 
Lombards,  it  was  shortly  after  restored,  and  in  1227  it  was  raised 
\p  more  than  ita  former  prosperity  by  Frederick  II.,  who  nettled 
there  a great  body  of  his  Saracen  followers  from  Sicily,  and  thus 
increased  its  population  to  about  77,000.  The  Mohammedan 
colony,  however,  was  brought  to  ruin  by  the  hostility  ol  Charles  I. 
and  II.  of  Anjou.  Previous  to  1806  Lucera  waa  the  administrative 
centre  of  the  two  provinces  Basilicata  imd  Molise.  See  W.  Lang, 
in  In*  A’niffl  Heick,  Dec.  1877. 
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„ LUCERNE  (Gorman,  Ztuem),  a canton  of  Switzerland 
lying  north  west  of  the  central  mass  of  the  Swiss  Alps, 
having  the  canton  of  Aargau  to  the  north,  Bern  to  the 
west  and  south,  and  the  small  cantons  of  Zug,  Scbwyz, 
and  Unterwalden  on  the  east  and  south-east  sides.  Like 
most  of  the  Swiss  cantons  its  form  is  very  irregular,  and 
it  includes,  besides  a part  of  the  Lake  of  Lucerne,  the 
Likes  of  Sempach  and  Baldegg,  and  several  smaller  sheets 
of  water.  To  this  circumstance  is  probably  due  the  dis- 
crepancy in  the  various  estimates  of  the  area,  which  range 
from  498  to  585  square  miles.  The  greater  part  of  its 
territory  lies  in  the  low  hilly  region  of  north-western 
Switzerland,  most  of  which  is  under  cultivation  ; but  it 
has  one  considerable  valley,  the  Entlcbuch,  enclosed  by 
mountains,  several  of  which  exceed  5000  feet  in  height, 
which  is  devoted  to  pasturage.  The  only  considerable 
mountain  in  the  canton  is  the  Pilatus,  a steep  jagged  ridge 
with  numerous  peaks,  the  highest  of  which  is  7290  feet 
abovo  the  sea.  forming  the  boundary  between  this  and 
the  canton  of  Unterwalden.  The  only  river  is  the  Reuss, 
which  issues  from  the  lake  at  the  town  of  Lucerne,  but 
soon  turns  abruptly  to  the  north-east,  and  passes  the 
boundary  of  the  canton.  Of  many  smaller  streams  that 
water  its  surface,  the  most  important  is  the  Little  Erame, 
which  drains  the  Eotlebuch  and  its  tributary  valleys. 
The  soil  is  moderately  fertile,  and  produces  good  crops  of 
cereals,  but  the  vine  is  grown  only  in  a few  exceptionally 
favourable  situations.  Some  of  the  higher  valleys,  espe- 
cially the  Entlebuch,  are  mainly  devoted  to  pasture,  and 
furnish  cheese  and  butter  in  considerable  quantities,  of 
which  the  surplus  is  exported.  The  population  in  Decem- 
ber 1880  was  134,806,  of  whom  all  but  5634  were  Roman 
Catholics.  The  language  is  exclusively  German,  and  the 
people  belong  to  the  Teutonic  stock.  Excepting  the 
inhabitants  of  the  town  of  Lucerne,  they  are  mainly 
employed  in  agriculture.  The  men  of  the  Entlebuch, 
leading  a pastoral  life  and  little  exposed  to  intercourse  with 
strangers,  have  preserved  more  of  the  original  simplicity  of 
manners  and  costume  than  is  now  often  found  elsewhere  in 
Switzerland.  They  are  famed  for  their  strength  and  skill 
in  wrestling  and  other  athletic  exercises,  as  may  be  seen 
at  the  Schuringfettr , still  frequently  held  in  that  district 
^ Like  the  rest  of  northern  Switzerland,  Lucerne  wm  subject  to 
the  house  of  Austria  until  1332,  when  Us  people  joined  the  league 
of  the  forest  cantons,  Uri,  Schwvz,  and  Unterwalden,  thus  forming 
the  fourth  in  date  of  the  confederation.  They  bore  their  share  in 
the  brilliant  victory  of  Sempach,  fought  in  1386  near  the  village  of 
that  name,  and  in  1402  acquired  the  Entlebuch  by  purchase  from 
the  Austrian  duke.  The  government  was  until  the  cud  of  the  18th 
century  an  oligarchy  in  the  hands  of  a few  families,  but  in  1798  the 
French  invasion  substituted  democratic  institutions.  These,  with 
several  changes  all  tending  to  give  more  complete  power  to  the 

n»U*,  have  continued  to  the  present  time.  Tne  constitution  now 
orcc  dates  from  the  17th  February  1869,  and  is  baaed  on  the 
principle  which  prevails  throughout  tho  whole  of  Switzerland,  that 
the  sovereign  power  is  vested  exclusively  in  the  people,  but  may  be 
exercised  either  directly  or  through  delegates  elected  by  universal 
suffrage.  Lucerne  formerly  sent  a contingent  uf  1734  men  to  the 
federal  army,  but  according  to  the  latest  return  the  number  of  men 
belonging  to  the  canton  on  the  rolls  (in  1879)  was  5176.  In  1846 
Lucerne  took  a lending  part  in  the  formation  of  the  Sondcrbicnd, 
a league  of  several  of  the  Catholic  cantons  to  oppose  forcible 
resistance  to  the  decree  of  the  federal  government  for  the  expul- 
aion  of  the  Jesuits  from  Switzerland.  In  the  brief  campaign  that 
ensued  in  the  following  year,  the  forces  of  the  Sonderbund  were 
utterly  routed,  and  after  a few  days  the  conflict  ceased.  Since  that 
date  the  canton  seems  to  haro  enjoyed  complete  internal  tranquillity. 
Lucerne  has  produced  a fair  proportion  of  men  who  hove  distin- 
guished themselves  in  eciencc,  literature,  philosophy,  and  art 
Among  many  others  whose  reputation  ia  confined  to  their  own 
country,  the  names  of  tho  naturalists  Cimnbr  and  Lange,  the 
historians  Ktterlin  ami  Balthasar,  mid  the  philosopher  Troxlerhavu 
required  more  ]»crmauont  reputation. 

r Lucerne,  the  chief  town  of  the  Swiss  canton  of  that 
name,  stands  on  both  banks  of  tho  Reass,  where  that 
river  issues  from,  the  north-west  end  of  the  chief  arm  of 


the  lake  of  Lucerne.  The  position  of  the  town  Is  singu- 
larly beautiful.  Beyond  the  lower  hills,  rich  with  plant- 
ing and  cultivation,  which  slope  towards  tho  shores  of 
tho  lake  and  the  river,  loftier  summits  of  very  varied 
form  rise  in  the  background.  Most  prominent  of  these  is 
the  many-peaked  Pilatus,  only  about  7 miles  distant,  wbilt 
the  double  summit  of  the  Mythen,  at  the  opposite  end  of 
the  lake,  is  flanked  by  other  less  imposing  summits,  amongst 
which  the  Right  draws  attention,  owing  to  the  fame" of  its 
panoramic  view.  The  picturesque  aspect  of  tho  town  is 
much  enhanced  by  the  ancient  walls,  now  partly  removed, 
and  the  circular  or  octagonal  towers  which  surround  it. 
One  of  these,  called  the  Wasserthurm,  rising  from  the 
water’s  edge,  is  said  to  have  served  as  a lighthouse 
( lucema ),  and  to  have  originated  the  name  of  the  town 
and  canton.  The  town  appears  to  owe  its  origin  to  a 
Benedictine  monastery  which  stood  on  the  site  of  the 
present  Hofkirche.  The  buildings  which  clustered  round 
gradually  increased,  until,  early  in  tho  14th  century,  the 
walls  were  erected  for  protection,  and  bridges  were  carried 
across  the  river.  The  Rathhaus,  which  is  the  seat  of  the 
cantonal  Government,  is  an  ancient  building  adorned  with 
wood  carving  and  quaint  picture*.  In  a large  hall  are  pre- 
served the  portraits  of  the  chief  magistrates  (SchultAcuscn) 
from  the  earliest  times  to  the  year  1814.  The  libraries  of 
Lucerne  are  said  to  possess  the  most  complete  and 
important  collection  of  documents  connected  with  the 
history  of  Switzerland  during  the  Middle  Ages.  The 
town  library,  now  in  the  museum,  contains  about  12,000 
volumes,  and  is  especially  rich  in  manuscript  chronicles. 
The  cantonal  library,  reckoned  at  over  80,000  volumes,  with 
many  incunabula,  was  chiefly  formed  from  the  libraries  of 
suppressed  monasteries.  Other  curious  books  are  to  be 
found  in  the  library  of  the  Capuchins  at  Weaemlin  outside 
the  town. 

Besides  two  modern  bridges  which  span  the  river,  there 
are  two  wooden  causeways,  roofed  over,  and  passable  only 
on  foot,  which  anciently  served  the  wants  of  the  inhabi- 
tants ; a third,  the  longest  of  all,  was  removed  in  the  pro- 
gress of  modern  improvements.  Of  those  remaining,  tho 
more  ancient,  called  the  Miihlbriicke,  was  adorned  with 
illustrations  of  the  w Dance  of  Death,”  a favourite  subject 
with  German  and  Swiss  medieval  artists;  though  mnch 
injured  by  time,  they  are  still  visible.  The  other  wooden 
bridge — the  Kapellbriicke — is  decorated  with  numerous 
paintings  representing  events  in  Swiss  history  and  in  the 
lives  of  Saints  Leodegar  and  Mauritius,  the  patrons  of  the 
city.  The  principal  church,  which  has  little  architectural 
merit,  possesses  a fine  organ.  Along  with  various  religious 
and  charitable  institutions  which  seem  fully  adequate  to 
the  wants  of  the  population,  a museum  has  been  opened 
of  late  years  which,  among  various  other  objects,  contains 
an  interesting  archaeological  collection,  going  back  to  the 
prehistoric  period,  and  including  relics  of  historic  ll  interest, 
such  as  trophies  taken  on  the  field  of  Sempach,  formerly 
preserved  in  tho  arsenal  The  town  contains  one  object 
of  genuine  artistic  interest — the  colossal  lion  designed  to 
commemorate  the  men  of  the  Swiss  guard  who  fell  in  the 
defence  of  tho  Tuileries  in  Paris  on  tho  10th  August  1792. 
The  idea,  which  might  easily  have  led  an  inferior  artist 
into  extravagance  and  vulgarity,  was  well  suited  for  tho 
simple  and  manly  genius  of  Thorwaldsen,  who  supplied 
tho  model ; and,  although  the  execution  is  necessarily 
somewhat  rude,  the  effect  is  touching  and  impressive.  In 
an  architectural  point  of  view  the  most  notable  part  of  the 
town  is  the  wide  quay  formed  on  land  reclaimed  from  the 
lake  in  1852,  planted  on  one  side  with  trees,  and  on  the 
other  showing  a succession  of  those  great  hotels  which 
everywhere  in  Switzerland  have  been  built  to  accommodate 
and_to  tempt  the  strangers  who  annually  resort  to,  the 
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country.  This  constant  flow  of  visitors  has  led  to  a large 
increase  of  population;  that  of  Lucerne,  which  twenty 
year*  before  was  little  over  10,000,  was  17,850  at  the 
census  of  1880.  (j.  B.) 

LUCERNE,  Lake  op,  the  name  given  by  foreigners  tp 
the  VierwaldsUttowee,  or  lake  of  the  four  forest  cantons  of 
Switzerland.  Only  a small  portion  of  its  shores  lie  within 
the  canton  of  Lucerne,  but  the  name  has  been  taken  from 
the  most  considerable  town  which  it  approaches.  Lying 
on  the  north-west  side  of  the  Alps  of  central  Switzerland, 
this  lake  has  extraordinary  interest  for  the  physical 
geographer,  for  the  lover  of  natural  scenery,  and  for  all 
who  feel  sympathy  with  the  story  of  Swiss  independence. 
Like  most  of  the  other  Alpine  lakes,  it  lies  altogether  among 
the  Voralpttiy  or  outer  ranges  of  the  Alps,  but  is  remarkable 
for  the  extreme  irregularity  of  its  form,  which  suggests 
|>robleni5  of  much  difficulty  to  the  orographer.  The  great 
majority  of  the  Alpine  lakes  occupy  depressions  or  excava- 
tions in  a single  lino  of  valley  ; and,  so  far  a»  their  form  i3 
concerned,  the  facts  appear  to  bo  equally  reconcilable  with 
the  views  of  those  geologists  who  believe  tho  lake  basins  to 
have  been  hollowed  out  by  great  glaciers  as  with  those 


which  refer  their  origin  to  disturbances  of  relative  level, 
and  restrict  the  action  of  the  ancient  glaciers  to  a secondary 
part  in  tho  result  The  Lake  of  Lucerne,  however,  appears 
to  occupy  portions  of  four  different  valleys,  ©rographically 
distinct,  and  connected  only  by  narrow  and  tortuous  channels. 
Commencing  at  its  eastern  extremity,  wo  have  the  portion 
called  the  Bay  of  Uri,  which  at  its  southern  end  receives 
the  considerable  stream  of  the  Reuse,  bearing  down  tho 
drainage  of  the  Alps  adjoining  the  pass  of  St  Gotthard. 
This  extends  from  south  to  north  about  8 miles,  with  an 
average  breadth  of  less  than  2 miles,  enclosed  between 
steep  limestone  mountains  rising  from  4 (XX)  to  5000  feet 
above  its  surface.  At  the  north  end  of  the  Bay  of  Uri  a 
low  tract,  only  a few  miles  in  width,  divides* the  shore  of 
the  lake  from  tho  little  Lake  of  Lowers,  and  another  similar 
tract  divides  the  latter  from  the  Lake  of  Zug,  so  that  it 
seems  natural  to  conclude  that  if  the  Bay  of  Uri  had  been 
excavated  by  ice  action  it  would  have  retained  its  original 
direction  and  carried  the  waters  of  tho  Keuss  to  the  Lake 
of  Zug.  In  point  of  fact  the  channel  of  the  lake  is  bent 
abruptly  westward  round  the  promontory  of  Treib,  and 
extends  in  the  same  direction  nearly  10  miles,  with  the 
local  designation  of*  Buochsersee.  But  this  channel  is 
closed  at  its  western  end  by  a low  neck  of  land,  and  tbe 
passage  for  navigation  is  through  a narrow  strait,  less  than 
half  a mile  wide,  which  connects  the  Buochsersee,  lying 
south  of  the  Bfirgenstein  and  the  Vitzn&uerstock,  with  a 
ptirdbuu,  occupying  tbe  bottom  of  tbs  valley  which  lies 
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north  of  those  ridges.  Proceeding  westward  along  this 
latter  portion  of  the  lake,  we  find  two  deep  bays,  several 
miles  in  length,  opening  on  either  hand,  while  a third 
extends  somewhat  north  of  west  to  the  town  of  Lucerne. 
The  bay  on  the  left  band,  opening  towards  the  Bouth-west, 
is  called  the  Alpnachersee,  while  that  on  the  opposite  or 
rorth-east  aide  is  tho  Bay  of  Kiissnacht.  At  the  central 
point  where  these  meet  it  ia  seen  that  they  lie  in  a 
continuous  line  of  valley  extending  from  tbe  Brfinig  Pass 
to  the  lake  of  Zug,  as  the  Bay  of  Kiissnacht  is  separated 
from  the  latter  only  by  a low  isthmus.  Those  who  refuse 
to  regard  glaciers  as  the  chief  agents  in  tbe  excavation  of 
like  basins  ask  how  it  can  be  supposed  that  a glacier  from 
the  volley  of  tho  Beuss  could  have  accomplished  the 
hollowing  out  of  the  middle  portions  of  the  lake,  and 
farther  inquire  whether  the  glacier  from  the  valley  of 
Sarnen,  which  is  supposed  to  liave  excavated  the  bays  of 
Alpnach  and  Kiissnacht,  should  not  have  also  cleared  away 
tho  isthmus  between  the  latter  and  the  Lake  of  Zug,  leading 
the  drainage  of  tho  lake  in  that  direction.  The  question 
as  to  the  true  origin  of  lake  basins  in  tho  Alps  cannot  bo 
satisfactorily  discussed  until  their  forms  have  been 
determined  by  numerous  and  accurate  soundings,  and  this 
has  as  yet  been  done  for  the  Lako  of  Como  alone.  The 
greatest  depth  hitherto  measured  in  the  Lake  of  Lucerne 
is  1040  feet,  but  no  connected  series  of  soundings  appear 
to  have  as  yet  been  made.  Tho  mean  height  of  the  surface 
above  the  sea-level  is  1487  feet,  or  68  feet  higher  than  the 
Lake  of  Zug 

The  irregularity  of  its  form  is  the  chief  cause  of  the 
unequalled  variety  which  characterizes  the  scenery  of  the 
Lake  of  Lucerne,  but  the  geological  structure  of  the  moun- 
tains that  enclose  it  much  enhances  the  effect.  Its  eastern 
portion  lies  amid  the  Secondary  limestone  rocks  which  are 
everywhere  in  the  Alps  marked  by  sharp  peaks  and  ridges 
and  precipitous  crags ; the  middle  port  is  enclosed  by  great 
masses  of  Tertiary  conglomerate,  called  in  • Switzerland 
Nagelfluhe,  which  constitutes  such  mountains  as  the  Righi 
and  the  Biirgcnstcin,  ehowing  steep  faces  with  gently 
sloping  summits ; while  tho  western  extremity  is  surrounded 
by  swelling  hills  richly  planted  and  dotted  with  bright 
looking  hamlets  or  solitary  farm-houses.  The  forests  which 
once  covered  the  greater  port  of  this  region,  and  give  the 
local  designation  to  tbe  four  original  cantons  of  Switzerland, 
have  been  extensively  thinned,  but  enough  yet  remain  to 
add  another  element  to  the  charms  of  the  scenery.  Vine- 
yards with  their  formal  rows  of  stakes  are  scarcely  seen  on 
the  shoies  of  the  lake,  but  orchards  surfound  most  of  the 
houses,  and  the  walnut  grows  to  great  perfection.  Lucerne 
is  tbe  only  town  on  the  lake.  Altdorf,  the  chief  town  of 
Uri,  stands  nearly  2 miles  from  the  head  of  the  Bay  of 
Uri,  and  Schwyz,  capital  of  the  canton  of  that  name,  is 
more  than  3 miles  from  the  shore;  bat  since  the  introduction 
of  steam  navigation  several  of  the  villages  on  its  coast  have 
largely  increased  In  population. 

Modern  scepticism  ha*  thrown  doubt  upon  many  of  the  details  in 
the  popular  history  of  the  origin  of  Swiss  independence ; but  it  ia 
certain  that  the  snores  of  this  lake  nurtured  tbs  men  who  com- 
menced the  heroic  efforts  that  secured  freedom  for  their  country. 
Here,  at  tha  beginning  of  the  14th  century,  in  an  age  when  nearly 
all  Europe  was  in  the  hands  of  feudal  oppressor*,  a handful  of 
mountaineers  drove  pat  the  local  tyrants  sod  levelled  their  strong- 
holds, and  a few  yean  later,  on  the  fields  of  Morgarten  and  Bern* 
pacb,  confronted  and  put  to  flight  the  chivalry  of  Austria.  The  man 
who  can  visit  unmoved  tbe  GrutU,  the  spot,  overlooking  the  Bsy  of 
Uri,  co naecrated  by  popular  tradition  as  the  Beene  of  the  first  meet- 
mg  of  the  confederates  on  the  night  of  the  7th  October  1307,  must 
be  devoid  of  all  sense  of  the  sublime  in  natural  eoenery  and  of  the 
heroic  in  human  action.  (J.  B.) 

LUCIA,  or  Lucy,  St,  was  a noble  Christian  virgin  of 
Syracuse,  who  lived  in  the  reign  of  Diocletian.  Her 
mother,  having  been  miraculously  cured  of  au  illness  at  tho 
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sepulchre  oi  St  Agatha  in  Catania,  was  persuaded  by  Lucia 
to  distribute  all  her  wealth  to  the  poor.  The  youth  to 
whom  the  daughter  had  been  betrothed  forthwith  denounced 
her  to  Paacbosius  tho  prefect,  who  ordered  that  she  should 
be  taken  away  and  subjected  to  shameful  outrage.  But 
it  was  found  that  no  force  which  could  be  applied  was  able 
to  move  her  from  the  spot  on  which  she  stood  j'even 
boiling  oil  and  burning  pitch  had  no  power  to  hurt  her, 
until  at  last  she  was  slain  with  the  sword.  Such  in 
substance  is  the  narrative  of  the  appropriate  lessons  given 
in  the  Homan  Breviary  for  the  festival  of  St  Lucia  on 
December  13  (duplex);  a later  legend  represents  her  as 
having  plucked  out  her  eyes  when  they  threatened  to 
become  a snare  to  her  lover,  and  as  having  had  them  after- 
wards restored  to’ her  more  beautiful  than  before.  In  art 
ahe  is  represented  as  suffering  martyrdom,  as  bearing  her 
eyes  on  a salver,  or  as  carryings  flaming  lamp  in  her  hand  ; 
in  the  last  case  she  is  the  type  cf  celestial  light  cr  wisdom 
(comp.  Dante,  In/.,  ii.;  Purg ix.;  Par.,  xxxii.).  She  is 
invoked  in  cases  of  eye-disease,  and  Is  also  regarded  as  the 
patroness  of  the  labouring  poor. 

LUCIAN,  one  of  the  principal  essay- writers  (Xoyoy pd6oi) 
and  satirists  of  the  post-Christian  era,  the  silver  age  of 
Greek  literature,  was  born  at  Samosata  on  the  Euphrates 
in  northern  Syria.1  We  have  no  indication  of  the  precise 
data  of  his  birth,  but  it  is  probable  that  he  flourished  about 
or  after  the  middle  of  the  2d  century,  as  ho  mention! 
Marcus  Aurelius  and  his  war  with  the  German  Marco- 
manni  and  Quadi  (170-74  a.d.)  in  liia  Alexander  (§  43). 
He  tells  us  in  the  Somnium  or  Vila  Luciani, , § 1,  that 
his  means  being  small  he  was  at  first  apprenticed  to  his 
maternal  uncle,  a statuary,  or  rather  sculptor  of  the  stone 
pillars  called  Herm*.2 3  When  a schoolboy  be  had  been 
in  the  habit  of  scraping  the  wax  frem  his  tablets  and  using 
it  for  moulding  or  modelling  little  figures  of  dogs,  horses, 
or  men.8  Haring  made  an  unlucky  beginning  by  breaking 
a marble  slab,  and  having  been  well  beaten  for  it,  he 
absconded  and  returned  borne.  Here  he  had  a dream  or 
vision  of  two  women,  representing  Statuary  and  Literature. 
Both  plead  their  cause  at  length,  setting  forth  tho 
advantages  and  the  prospects  of  their  respective  professions ; 
but  the  youth  chooses  llauSct'a,  and  decides  to  pursue 
learning.  For  some  time  he  seems  to  have  made  money 
as  a f iip-wp , following  the  example  of  Demosthenes,  on 
whose  merits  and  patriotism  he  expatiates  in  the  dialogue 
Demosthcnie  Encomium.  It  is  clear  from  his  numerous 
writings  that  he  was  very  familiar  with  the  rival  schools  of 
hilosophy,  and  he  must  havo  well  studied  their  teachings ; 
ufc  ho  l.ishes  them  all  alike,  the  Cynics,  perhaps,  being 
tho  chief  object  of  his  derision.4 *  A largo  number  of 
philosophers,  both  ancient  and  contemporary,  arc  mentioned 
by  name,  nearly  always  in  ridicule  or  disparagement 
Lucian  was  not  only  a sceptic  ;•  he  was  a scoffer  and  a 
downright  unbeliever.  Ho  felt  that  men’s  actions  end 
conduct  always  fall  far  short  of  their  professions,  and 
therefore  he  concluded  that  the  professions  themselves  were 
worthless,  and  a mere  guise  to  secure  popularity  or  respect. 
Of  Christianity  ho  shows  some  knowledge,  and  it  must 

1 He  mention*  it  only  once,  in  the  treatise  v«t  8*7  Itr-roplav  exty 
ypit&tiv,  where  lie  *peak*  of  tV*  w«rpi8«  t*  Xa^^raT*  (8  2-1). 
In  Piscator  (§  13),  he  speak*  of  himself  a*  2vpot  rfiv  'Evtvfpa- 

Tl&t 

3 The  word*  6piarcs  ipatr/Xltpoi  eTru i Zc**r  (8  3)  are  probably 

satirical,  grad  really  mean  ‘‘second-rate,"  for  it  is  clear  that 

bs  disliked  his  ancle.  * Ibid.,  | 2. 

4 Hence  Diogenes  i*  made  to  say  in  Piscaiar,  g 23,  Crip  Swatnat 

P Spar  pat,  sc.  -wpbi  tiovKiivov.  In  fitter  jrpacit  {p.  651)  the  same 

philosopher  assert*  that  “ any  one  will  l>e  looked  up  to  and  Ret  a 

reputation  If  only  ho  has  impudence  and  abuse.”  At  the  auction 

Diogenes  is  valued  at  (tvopencc  (g  11).  Thut  Lucian  had  practised  in 

law  courts,  and  turned  hi*  eloquence  afterward*  against  the  philo- 
sopher*, i*  asserted  in  Pitcat,,  § 25. 
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have  been  somewhat  largely  professed  in  Fyria  at  the  clos* 
of  the  2d  century.2.  In  the  Philopatris , though  the 
dialogue  so  called  is  generally  regarded  as  spurious,  there 
is  a statement  of  the  doctrine  of  the  Trinity,6  and  the 
“Golilacan  who  had  ascended  to  the  third  heaven  M (§  12), 
and  **  renewed ” (dwKaiVurcv)  by  tho  waters  of  baptism, 
may  possibly  allude  to  St  Paul.  The  doctrines  of  the 
Aoyoc  and  the  “ Light  of  the  world,”  and  that  God  is  io 
heaven  making  a record  of  the  good  and  bad  actions  o l 
men,7  seem  to  have  come  from  the  same  source,  though  the 
notion  of  a written  catalogue  of  human  actions  to  be  used 
io  judgment  was  familiar  to  Aeschylus  and  Euripides. 

As  a satirist  and  a wit  Lucian  stands  without  a rival 
In  these  respects  he  may  be  said  to  occupy  in  prose  litera- 
ture the  unique  position  which  Aristophanes  holds  in  Greek 
poetry.  But  whether  he  is  & mere  satirist,  who  laughs 
whils  he  lashes,  or  a misanthrope,  who  hates  while  he 
derides,  is  not  very  clear.  In  favour  of  the  former  view 
it  may  be  said  that  tho  two  main  objects  of  his  ridicule 
are  mythology  and  the  sects  of  philosophy;  in  favour 
of  the  latter,  his  bitter  exposure  of  imposture  and 
chicanery  in  the  Alexander,  and  the  very  severe  attacks  he 
makes  on  the  “humbug”  of  philosophy,8  which  he  every- 
where assails  with  the  most  acrimonious  and  contemptuous 
epithets. 

As  a writer  Lucian  is  fluent,  easy,  and  unaffected,  and  a 
close  follower  of  the  best  Attic  models,  such  as  Plato  and 
the  orators.  His  style  is  simpler  than  Plutarch’s,  and 
some  of  his  compositions,  especially  the  Dialogue*  of  the  Goeh 
(pp.  204-287)  and  of  the  Marine  Deitiet  (288-327),  and, 
above  all,  the  Dicdogueec/  the  Dead  (329-454),  are  models 
of  witty,  polished,  and  accurate  Greek  composition.  Not 
less  clever,  though  rather  lax  io  morality,  are  the  bra ipunl 
StaAoyot  (pp.  280-325),  which  remind  us  somewhat  of 
the  letters  of  Alcipbron.  The  sarcasms  on  the  popular 
mythology,  the  conversations  of  Pluto,  Hermes,  Charoq, 
and  others  of  the  powers  in  Hades,  show  a positive  disbelief 
of  any  future  state  of  existence.  The  model  Lucian 
followed  in  these  dialogues,  as  well  in  the  style  as  in  the 
sparkling  and  playful  repartee,  was  the  Platonic  conversa- 
tions, founded  on  the  drama,  of  which  the  dialogue  may  be 
called  the  prose  representative.  Aristotle  never  adopted 
it,  perhaps  regarding  it  as  beneath  the  true  dignity  of 
philosophy.  The  dialogue,  in  fact,  was* revived  ani 
improved  by  Lucian,9  the  old  traditions  of  the  Xoytnroioi 
and  Xoyoypdtfni,  and  above  all,  the  immenso  influence  of 
rhetoric  as  an  art,  having  thrown  some  discredit  on  a style 
of  composition  which,  as  introduced  by  Flato,  had  formed 
quite  a new  era  in  Greek  prose  composition.  For  rhetorie 
loved  to  talk,  expatiate,  and  declaim,  while  dialectic  strove 
to  refute  by  the  employment  of  question  and  answer,  often 
in  the  briefest  form. 

In  his  language,  as  tested  by  the  best  classical  models, 
Lucian  is  at  once  elegant  and  correct  But  he  occasionally 
indulges  ip  idioms  Blighlly  solecistic,  as  in  the  use  of  *&*• 


* In  the  Alexandria  (8  25)  we  are  told  that  tho  province  of  Pontus, 
duo  north  of  Syria,  was  **  full  of  Christiana. ” 

4 8 12,  ityipt&orra  0 tbr  piyar  ipfiptnor  oOpavittva,  vihr  Tier  phi, 
Ttrtvpa  in  voerpb I Ik voptidptror,  I*  ift  rptir  «s)  fr&*  rpla. (i» 
pavwRo  which  bears  on  the  controverted  procession  "a  Ultra  Fllioque." 

7 Ibid.,  § 13.  iEsch.,  Ei an.,  265,  StXr&ypdtpp  6 1 rdrr'  Iwatwf  fpivt, 

• At  p.  792  Iiermotimas  says  to  Lydnu*  (who  must  bo  assumed  to 
represent  Lucian  himself),  ifipier^t  id  <rtr,  «ol  ou«c  M 8 n raSur 
/i«r«7r  tfnXaero^iar  ora)  It  rovs  ^iKoao^oirrat  hrotreurmir.  In 
Icaromenippiu  (8  5)  he  say*  he  olway*  guessed  who  were  the  beat 
phytic*]  philosophers  “ by  their  sour-faoed  looks,  their  paleness  of 
complexion,  and  the  length  of  their  beards.”  See  also  ibid.,  § 29. 

4 He  says  (speaking  a*  Hlpes  in  Bit  acaaaltu,  f 34)  that  he  found 
dialogue  somewhat  out  of  repute  from  the  too  numerous  questioo* 
(i.e.,  employed  by  Plato),  and  brought  it  up  to  a mere  human  aod 
natural  standard,  substituting  banter  and  repartee  for  dialectic  quibble* 
aud  close  logical  reasoning. 
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'(w  fly)  with  a future  or  even  an  imperative,  ^ in  place 
of  o*,  the  particle  fly  misplaced  or  wrongly  added,  and  a 
Rabjunctive  mood  instead  of  an  optative.1  Nevertheless, 
he  evinces  a perfect  mastery  over  a language  as  wonderful 
in  its  inflexions  as  in  its  immense  and  variod  vocabulary  ; 
and  it  is  a well-merited  praise  of  the  author  to  say  that  to 
a good  Greek  scholar  the  pages  of  Lucian  are  almost  as 
easy  and  as  entertaining  as  an  English  or  French  novel. 
In  this  respect  they  form  a contrast  with  the  somewhat 
44  cubbed  ” style  of  Plat&rch,  many  of  whose  moral  treatises 
are  by  no  means  easy  reading. 

Oi  course  Greek,  like  every  other  lenguage,  is  progressive, 
and  the  notion  of  fixing  it  to  any  given  period  as  absolutely 
the  best  is  quite  arbitrary.  We  shell  not  be  surprised  at 
finding  in  Lucian  some  forms  and  compounds  which  were 
not  in  use  in  the  time  of  Plato,  or  Demosthenes.  Thus, 
he  has  iirspi  CBsit  for  fartpopae  (p.  99) , vcrra/z/uVo?  as  the 
participle  of  the  perfect  passive  of  Ttpims  (p.  240),  <Vtr«V«xv 
the  perfect  of  ivcaw  (p.  705),  to  which  a purist  would 
object;  and  there  are  occasional  tendencies  to  Latinism 
which  cao  hardly  surprise  us.  From  a writer  living  under 
Homan  rule  we  may  expect  some  Latin  words  in  his 
vocabulary,  os  Saxc/>&ii?  for  Sacerdas,  and  Roman  names 
like  Mayvov,  KcAzrov,  YLtXrjp  ( CeUr ),  'PovtiAXiovov,  Ac.  In 
the  Lexiphants  a long  passage  ja  read  from  a treat  iso 
composed  in  words  of  the  strangest  and  most  out-of-the-way 
form  and  sound,  on  hearing  which  Lucian  pretends  to  be 
nlmost  driven  craiy  (pi  342).  His  own  sentiments  on  the 
propriety  of  diction  are  shown  by  his  reproof  to  Lexiphanes 
(4  24),  “if  anywhere  yon  have  picked  up  an  out-of-the-way 
word,  or  coined  ooo  which  you  think  good,  jou  labour  to 
adapt  the  sense  of  it,  and  think  it  a loss  if  you  do  not 
succeed  in  dragging  it  in  somewhere,  even  when  it  is  not 
really  wanted.’*  The  free  use  of  such  a vocabulary  2 * even 
in  satire  shows  Lucian's  intimate  knowledge  of  the  spurious 
bombast  which  had  begun  to  corrupt  tho  classic  dialect 

Lucian  founded  his  style,  or  obtained  his  fluency,  from 
the  successful  study  of  rhetoric,  by  which  he  appears  to 
have  made  a good  income  from  composing  speeches  which 
attracted  much  attention.8  At  a later  period  in  life  he 
seems  to  have  held  a lucrative  office  in  Egypt  When  he 
“all  but  had  one  foot  in  Charon’s  boat"  (he  says  in 
Apologia,  § 1),  “he  lent  his  neck  to  be  bound  by  a golden 
collar."  This  office  was  to  register  the  actions  and  verdicts 
of  the  law  courts, — he  was  a kind  of  “ Master  of  the  Rolls/' 
who  had  the  custody  of  the  state  documents,  and  received 
his  salary  directly  from  the  king  (ibid.,  § 12).  He  speaks 
of  the  emoluments  as  ou  trpiKpbs purOcs  dAAa  woXvrdAavroc. 
We  do  not  know  the  date  of  Lucian's  death,  but  he  may 
have  lived  till  about  200  a.d. 

Tho  extant  works  of  this  writer  are  s>  numerous  that  of 
some  of  tho  principal  only  a short  sketch  can  bo  given. 
To  understand  them  aright  wo  must  remember  that  tho 
whole  moral  code,  tho  entire  “duty of  man,"  was  included, 
in  the  estimation  of  the  pagan  Greek,  in  the  various  cchcols 
of  philosophy.  As  these  were  generally  rivals,  and  the 
systems  they  taught  were  more  or  less  directly  antagonistic, 
truth  presented  itself  to  tho  inquirer,  not  as  one,  but  as 
manifold.  The  absurdity  and  the  impossibility  of  this 
forms  the  burden  of  all  Lucian’s  writings.  Ho  could  only 


1 Thus  in  p.  591,  *0<wA4«i«rot  t iva  i wirrtew  tent  Spurra  xa-rn- 

yopn^ai  L*  St**},  either  5<ms  iptrr*  loxf,  or  6ms  tpirr*  hx 
i»  required  by  the  lairs  of  Attic  Gres!:. 

* la  describing  a banquet  Lexiphani*  says  (§  7),  srorfaa  fxeire 

99ttm  M rqi  8«A$M*l5or  rpartfar,  6 Kpv^iptruvos  *4  vpwjA)* 
ptvrtpivpy fjt  tbka&i}  1x0u*a  uipssv  **1  fiopBt>\tos  xal  6*tpoxi- 
t iXXor  xaJ  yifyttnt  to\\ d da  6wra,  rt  x«l  dAAa 

tkrrejia,  ri  pip  +»«arjtf<v,  vi  84  KniiStv,  virrapirroi  IrspofApTtra 

cal 

• iXis  accusal.  (|  27),  where  Rhetoric  declaree  she  had  enriched  )dm, 

ffsias  o|p<xp4r  triQirtyKap(pi)  voAAett  *•)  Savaavloi*!  \ fyovs. 
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form  one  conclusion,  vis.,  that  there  is  as  such  a thing  as 
truth. 

Ono  of  the  best  written  and  most  amusing  treatises  of 
antiquity  is  Lucian’s  True  History,  which  forms  a rather 
long  narrative  in  two  books.  It  is  composed,  he  says  in 
a brief  introduction,  not  only  as  a pastime  and  a diversion 
from  severer  studies,  but  avowedly  as  a satire  (ov* 
iMtoputS^rtas,  p.  71)  on  the  poets  and  logographers  who 
have  written  so  many  marvellous  tales,  woAAa  ttpuema  xa? 
pvO'M&ij.  He  names  Qcsiaa  and  Homer ; but  Hellanicus 
ond  Herodotus,  perhaps  other  Aovorocot  still  earlier,  appear 
to  have  been  in  his  mind.4 * * *  The  only  true  statement  in 
his  History , he  wittily  sayy  (p.  72),  is  that  it  Contains 
nothing  but  lies  from  beginning  to  end. 

The  main  purport  , of  the  story  is  to  describe  a voyage  to 
the  moon.  He  set  out,  he  tells  us,  with  fifty  companions, 
in  a well-provisioned  ship,  from  the  “ Pillars  of  Hercules," 
intending  to  explore  the  western  ocean.  After  eighty 
days  rough  sailing  they  came  to  an  island  on  which  they 
found  a Greek  inscription,  “This  was  the  limit  of  the 
expedition  of  Heracles  and  Dionysus  and  the  visit  of 
the  wine-god  seemed  attested  by  some  miraculous  vines 
which  they  found  there.  After  leaving  the  island  they 
were  suddenly  carried  up,  ship  and  all,  by  a whirlwind 
into  the  air,  and  on  the  eighth  day  camo  in  sight  of  a great 
round  island  shining  with  a bright  light  (p.  77),  and 
lying  a little  above  the  moon.  In  a short  time  they  are 
arrested  by  a troop  of  gigantic  “ horse- vultures ” 
(Inroywroi),  and  brought  as  captives  to  the  “man  in  the 
moon,1*  who  proves  to  be  Endymion.  He  is  engaged  in  a 
war  with  the  inhabitants  of  the  sun,  -which  is  ruled  by 
King  Phaethon,  the  quarrel  having  arisen  from  an  attempt 
to  colonize  tho  planet  Venus  (Lucifer).  The  voyagers  are 
enlisted  as  “Moonites,"  and  a long  description  follows  of 
the  monsters  and  flying  dragons  engaged  in  tho  contest 
A fight  ensues,  in  which  tho  slaughter  is  so  great  that  the 
very  clouds  are  tinged  with  red  (p.  84).  The  long  descrip- 
tion of  the  inhabitants  of  the  moon  is  extremely  droll  and 
original,  and  has  often  been  more  or  loss  closely  imitated. 
After  descending  safely  into  the  sea,  the  ship  is  swallowed 
by  a huge  “sea  serpent"  more  than  100  miles  long.  The 
advonturcs  during  the  long  confinement  in  tho  creature’s 
belly  aretnost  amusing;  but  at  last  they  sail  out  through 
the  chinks  between  the  monster’s  teeth,  and  soon  find 
themselves  at  the  “ Fortunate  Islands.”  Here  they  meet 
with  the  spirits  of  heroes  and  philosophers  of  antiquity,  on 
whom  tho  author  expatiates  at  some  length.  The  tale 
comes  to  an  abrupt  end  with  an  allusion  to  Herodotus  in 
the  promiso  that  ho  “ will  tell  the  rest  in  Jiis  next  books.” 
The  story  throughout  is  written  in  easy  and  elegant  Greek, 
and  shows  tho  most  fertile  invention. 

Another  curious  and  rather  long  treatise  is  entitled 
Aovxto*  *}  o»ov.  The  authorship  is  regarded  as  doubtful; 
the  style,  as  it  seems  to  as,  does  not  betray  another  hand. 
Parts  of  the  story  are  coarse  enough ; tho  point  turns  on 
one  Lucius  visiting  in  a Thessalian  family,  in  which  the 
lady  of  the  house  was  a sorceress.  Having  seen  her 
changed  into  a bird  by  anointing  herself  with  some  potent 
drug,  he  resolves  to  try  a similar  experiment  oa  himself, 
but  finds  that  he  has  become  an  ass,-  retaining,  however, 
his  human  senses  and  memory.  The  mistake  arose  from 
his  having  filched  the  wrong  ointment ; however,  ho  is 
assured  by  tho  attendant,  Palestra,  that  if  he  can  but 
procure  roses  to  eat,  his  natural  form  will  be  restored^  In 
the  night  a party  of  bandits  break  into  the  houso  and 

4 In  p.  127  he  *ays  that  he  aaw  punished  in  Hades,  wore  severely 
than  any  other  sinner*,  writer*  of  false  narrative*,  among  whom  were 
Ctcii&a  of  Cnidus  and  Herodotus.  Yet  in  the  abort  easay  insrribvd 
Herodotus,  p.  831,  he  wUhea  it  were  possible  for  him  to  imitate  the 
many  excellencies  of  that  writer. 
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carry  off  the  stolen  goods  into  tho  mountains  on  the  bock 
of  the  unfortunate  donkey,  who  gets  well  beaten  for 
stumbling  on  the  rough  road.  Seeing,  aa  he  fancies,  some 
roses  in  a gardou,  ho  goes  in  quest  of  them,  and  again  gets 
beaten  as  a thief  by  the  gardener  (p.  685).  After  many 
adventures  with  the  bandits,  he  attempts  to  run  away,  but 
is  caught  A council  is  held,  and  he  u condemned  to  die 
along  with  a captive  girl  who  had  essayed  to  escape  on  his 
back.  Suddenly,  hbwever,  soldiers  appear,  and  the  bandits 
are  arrested  (p.  095).  Again  the  ass  escapes  “ to  the  great 
and  populous  city  of  Beraea  in  Macedonia  ” (p.  603).  Here 
ho  is  sold  to  n strolling  conjurer,  afterwards  to  a market- 
garden  or;  and  both  experiences  are  alike  painful.  Again 
he  passes  into  tho  possession  of  a cook,  where  he  gets  fat 
and  slock  on  food  more  suited  to  his  concealed  humanity 
than  the  hard  faro  he  has  of.  late  lived  upon  (p.  614).  At 
lost,  during  an  exhibition  in  the  theatre,  he  sees  some  roses 
being  carried  past,  and,  making  a successful  rush  to  devour 
them,  he  recovers  his  former  shape.  “I  am  Lucius,”  he 
exclaims  to  the  wondering  president  of  the  exhibition, 
wand  my  brother’s  name  is  Cains,  ft  was  a Thessalian 
witch  that  changed  mo  into  a donkey.”  Thus  all  ends 
well,  and  he  returns  safe  to  his  country.  Droll  and 
graphic  as  many  of  the  adventures  are,  they  but  too  clearly 
show  tho  profligate  morals  of  the  age. 

The  treatise  On  the  Syrian  Goddess  (Mylitta,  the  moon- 
goddess,  the  Semitic  Venus)  is  written  m the  Ionic  dialect 
in  imitation  perhaps  of  the  style  of  Herodotus,  though  the 
resemblance  is  by  no  means  close.  The  writer  professes  to 
be  an  Assyrian  (p.  452),  and  to  describe  the  wonders  in 
the  various  temples  of  Palestine  and  Syria ; ho  descants 
on  the  eunachs  of  Syria  and  the  origin  of  the  self-imposed 
privation  of  manhood  professed  and  practised  by  the  OallL 
The  account  of  the  temples,  altars,  and  sacrifices  is  curious, 
if  really  authentic;  after  the  manner  of  Pauaanias  it  is 
little  more  than  a list,  with  the  reasons  in.  most  coses 
added,  or  the  origin  of  the  custom  explained. 

De  Mortc  Peregrini  is  a narrative  of  one  Proteus,  a 
Cynic,  who  after  professing  various  doctrines,  and  among 
them  those  of  Christianity,  ended  his  own  life  by 
ascending  a burning  pyre  (p.  357). 1 The  founder  of  the 
Christian  religion  is  described  (p.  334)  as  “ the  man  who 
had  been  crucified  (or  fixed  to  a stake,  (buottoWurlo™) 
in  Palestine,”  and  as  one  “still  worshipped  for  having 
introduced  a new  code  of  morals  into  life.”  The  zeal  of 
the  early  converts  is  shown  by  their  flocking  to  the  prison 
when  Proteus  hod  been  arrested,  by  the  sympathy  conveyed 
from  distant  cities  of  Asia  (p.  336),  by  contributions  of 
money  for  his  support,  and  by  their  total  indifference  to 
life;  for  “the  poor  wretches  have  persuaded  themselves 
that  they  will  live  for  ever."  The  founder  of  the  religion, 
“ that  first  lawgiver  of  theirs,"  says  Lucian,  " made  them 
believe  that  they  are  all  brothers  when  once  they  have 
abjured  the  gods  of  Greece  and  worshipped  the  crucified 
man  who  is  their  teacher,  and  have  begun  to  live  according 
to  his  laws  * (p.  337). 

Bis  accusatus  is  a dialogue  commencing  with  a satire  on 
the  folly  of  the  popular  notion  that  the  gods  alone  are 
happy.  Zeus  is  represented  as  disproving  this  by  enume- 
rating the  many  and  heavy  duties  that  fall  to  their  lot  in 
the  government  of  the  world,  and  Hermes  remarks  on  tho 
vast  crowds  of  philosophers  of  rival  sects,  by  whose 
influence  the  respect  and  worship  formerly  paid  to  the  gods 
have  Berioualy  declined.  A trial  is  supposed  to  bo  held 
under  -the  presidency  of  the  goddess  A 1*77,  between  the 
Academy,  the  Porch,  the  schools  of  the  Cynics  and 
Epicureans,  and  Pleasure,  Revelry,  Virtue,  Luxury,  dec.,  os 
variously  impugned  or  defended  by  them.  Then  Convema- 


* It  ia  open  to  con  trove  rn/  wb«U»er  !te  wa*  not  a martyr  at  tlie  stake. 
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tion  and  Rhetoric  come  before  the  court,  each  having  an 
action  for  defamation  to  bring  against  Syrus  tho  essayist, 
who  of  course  is  Lucian  himself  (p.  823).  His  defence  is 
heard  against  the  charges  of  both,  and  in  both  cases  he  is 
triumphantly  acnuittwL  This  essay  is  brilliant  from  its 
clever  parodies  of  Plato  and  Demosthenes,  and  the  satire 
oh  the  Socratic  method  of  arguiug  by  short  questions  and 
answers. 

The  Lovtr  of  tying  (4>iXot^cv8^)  discusses  the  reason 
why  some  persons  seem  to  take  pleasure  in  falsehood  for 
its  own  sake,  nnd  when  there  is  nothing  to  be  gained 
by  it.  Under  the  category  of  lying  nil  mythology  (e.y.t 
that  of  Homer  and  Hesiod)  is  included,  and  the  question 
is  asked,  why  the  hearers  of  such  stories  are  amused  by 
them  1 Quack  remedies,  charms,  and  miraculous  cures  are 
included  among  the  most  popular  kinds  of  falsehood; 
witchcraft,  spiritualism,  exorcism,  expulsion  of  devils 
Rpectrcs,  are  discussed  in  turn,  and  a good  ghost  story  ia 
told  iu  p.  57.  An  anecdote  is  given  of  Democritus,  who, 
to  show  his  disbelief  iu  ghosts,  had  shut  himeelf  up  in  a 
tomb,  and  when  some  young  men,  dressed  up  with  death's 
heads,  came  to  frighten  him  at  night,  and  suddenly  appeared 
to  him  while  he  was  engaged  in  writing,  he  did  not  even 
look  up,  but  called  out  to  them,  “Stop  your  joking”  (p.  59). 
This  treatise,  a very  interesting  one,  concludes  with  the 
reflexion  that  truth  and  sound  reason  are  the  only  remedies 
for  vain  and  superstitious  terrors. 

The  dialogue  Navigixtm  sen  Yota  (HAotov  1)  ci-goi)  gives 
an  apparently  authentic  account  of  the  measurements  and 
fittings  of  an  Egyptian  ship  which  has  arrived  with  a cargo 
of  corn  at  the  Piraeus,  driven  out  of  its  course  to  Italy  by 
adverse  winds.  Tho  full  length  is  180  feet,  tho  breadth 
nearly  50,  the  depth  from  deck  to  the  bottom  of  the  hold 
43  feet  Tho  “ wishes  ” turn  on  a party  of  friends,  who 
have  been  to  see  tho  ship,  declaring  what  thoy  would  most 
desire  to  possess.  One  would  have  the  ship  filled  with 
gold,  another  a fins  house  with  gold  plate ; a third  would 
be  a “ tyrant  ” with  a large  force  devoted  to  his  interests ; 
a fourth  would  liko  to  make  himself  invisible^  enter  any 
bouse  that  ho  pleased,  and  be  transported  through  the  air 
to  the  objects  of  his  affection.  After  hearing  them  all,  the 
first  speaker,  Lycinus  (Lucian),  says  that  he  ia  content 
with  the  privilege  of  laughing  heartily  at  the  vanity  of 
human  wishes,  especially  when  they  ore  those  of  professed 
philosophers. 

Tbo  dialogue  between  Philo  and  Lycinus,  Convivtum  set t 
Lapitha , is  a very  amusing  description  of  a banquet,  at 
which  a party  of  dignified  philosophers  quarrelled  ovor 
their  viands  at  a marriage  feast,  and  came  to  blows.  The 
style  is  a good  imitation  of  Plato,  and  the  scene  reminds 
one  of  tho  “clients'  dinner"  in  the  fifth  satire  of  Juvenal. 
One  of  the  party  is  so  irritated  by  taunts  that  bo  flings  a 
goblet  half  full  of  wine  at  the  head  of  another,  who  retorts 
by  spitting  in  the  face  of  the  aggressor  (p.  441).  Matters 
come  to  a climax  by  the  attempt  of  one  of  tbe  guests, 
Zenothemis,  to  secure  for  himself  a fatter  fowl  which  had 
been  served  to  his  next  neighbour  Herznon.  Each  seizes 
his  bird  and  hits  the  other  with  it  in  the  face,  at  the  some 
time  pulling  his  beard.  Then  a general  fight  ensues,  and 
serious  wounds  are  inflicted.  The  story  is,  of  course,  a 
satire  on  philosophy,  the  favourite  topic  of  a writer  who 
believed  neither  in  gods  nor  in  men. 

The  Piscator,  a dialogue  between  Lucian,  Socrates, 
Pythagoras,  Empedocles,  Plato,  nnd  others,  commences 
with  a general  attack  on  the  author  as  the  enemy  of 
philosophy.  Socrates  proposes  that  the  culprit  should  be 
tried,  and  that  Fhilosophia  should  assist  in  the  prosecution. 
Lucian  declares  that  he  docs  not  know  where  such  a person 
lives,  long  as  he  has  been  looking  for  her  (§  11).  She  is 
1 found  at  lost,  but  declares  Lucian  has  never  disparaged 
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Ber,  but  only  irrtpostora  and  pretenders  under  her  name 
(§  15).  He  makes  a long  defence  (pp.  598 -GOG),  abusing 
the  philosophers  in  the  sort  of  language  in  which  some 
schools  of  theologians  abuse  the  monks  of  the  Middle 
Ages  (§  34).  The  trial  is  held  in  the  Acropolis  of  Athens, 
and  the  sham  philosophers,  dreading  a verdict  against 
them,  throw  themselves  from  the  rock/,.  A Cynic  flings 
away  his  scrip  in  the  hurry,  and  on  examination  it  is 
found  to  contain,  not  books  or  loaves  of  bread,  but  gold 
coins,  dice,  ond  fragrant  essences  (§  44).'^The  title  of 
Fisherman  is  given  to  this  witty  treatise,  because  at  the 
end  Lucian  baits  his  hook  with  a fig  and  a gold  coin,  and 
catches  gluttonous  strollers  in  the  city,  while  seated  on  the 
wall  of  the  Acropolis. 

The  Voyage  Home  (KardsAow)  opens  with"  the ’com* 
plaint  that  Charon’s  boat  is  kept  waiting  for  Hermes, 
who  soon  appears  with  his  troop  of  ghosts  to  be  ferried 
over  the  infernal  river.  Among  them  is  a rvpcuroc,  one 
Megapenthes,  who,  as  his  name  is  intended  to  express, 
mourns  greatly  over  the  life  he  has  just  left  Amusing 
appeals  are  made  by  other  souls  for  leave  to  return  to  life, 
and  even  bribes  are  offered  to  the  presiding  goddess  of 
destiny,  but  Clotho  is,  of  course,  inexorable.  The  moral 
of  the  piece  is  closely  like  that  of  the  parable  of  Dives 
and  Lazarus : the  rich  and  prosperous  bewail  their  fate, 
while  the  poor  and  afflicted  find  rest  from  their  troubles, 
and  have  no  desire  to  return  to  them.  The  rvpavvo*  here 
is  the  man  clothed  in  purple  and  fine  linen,  and  Lucian 
shows  the  same  bitter  dislike  of  tyrants  which  Plato  and 
the  tragic  writers  display.  The  heavy  penalty  is  adjudged 
to  Megapenthes  that  he  may  ever  remember  in  the  other 
world  the  misdeeds  done  in  life. 

The  Sale  of  Live*  is  an  auction  held  by  Zeus  to  see  what 
price  the  lives  of  philosophers  of  the  rival  sects  will  bring. 
A Pythagorean,  who  speaks  in  the  Ionic,  first  undergoes 
an  examination  as  to  what  he  can  teach,  and  this  contains 
an  enumeration  of  theyfoctrioes  usually  ascribed  to  that 
sect,  including  metempsychosis.  He  is  valued  at  7s.  6d., 
and  is  succeeded  by  Diogenes,  who  avows  hin^self  the 
champion  of  truth,  a cosmopolitan  (§  8),  and  the  enemy 
of  pleasure.  Socrates  brings  two  talents,  and  is  purchased 
by  Dion,  tyrant  of  Syracuse  (§  19).  Chryaippus,  who 
gives  some  specimens  of  his  clever  quibbles,1  is  bought  for 
fifty  pounds,  Aristotle  for  nearly  a hundred,  while  Pyrrho 
the  sceptic  (or  one  of  his  school),  who  professes  to  “ know 
nothing,”  brings  four  pounds,  “ because  be  is  dull  and 
stupid  and  has  no  more  sense  than  a grub”  (§  27).  But 
tb<v  man  raises  a doubt,  “ whether  or  not  ho  has  really 
been  bought,”  and  refuses  to  go  with  the  purchaser  till 
be  has  fully  considered  the  matter. 
jTimon  is  a very  amusing  and  witty  dialogue.  The 
misanthrope,  once  • wealthy,  has  become  a poor  farm- 
libourer,  and  reproaches  Zeus  for  his  indifference  to  the 
injustice  of  man.  Zeus  declares  that  the  noisy  disputes 
in  Attica  have  so  disgusted  him  that  he  has  not  been 
there  for  a long  time  (§  9).  He  tells  Hermes  to  conduct 
Plutoa  to  visit  Timon,  and  see  what  can  be  done  to  help 
him.  Plutus,  who  at  first  refuses  to  go,  is  persuaded  after 
a long  conversation  with  Hermes,  and  Timon  is  found  by 
them  digging  in  his  field  (§  31).  Poverty  is  unwilling  to 
resign  her  votary  to  wealth  ; and  Timon  himself,  who  ba3 
become  a thorough  misanthrope,  objects  to  bo  made  rich 
again,  and  is  with  difficulty  persuaded  to  turn  up  with  his 
mattock  a crock  of  gold  coins.  Now  that  ho  has  once 
more  become  rich,  his  former  flatterers,  who  had  long  left 

1 Eg | 25,  "A  *too«  i«  a body  ; a firing  creature  is  a body  ;* 
you  are  a living  creature  ; therefore  you  are  a atone."'  Again  * “ J* 
every  body  poaeeued  of  life?"  “No."  “ Is  a atone  possessed  of 

life?"  “No."  **  Are  you  a body  ? " “ Yw."  “ A firing  body  ? " • 

£*  Yea."—*'  Then,  if  a living  body,  you  are  not  a atone*.- 
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him,  come  cringing  with  their  congratulations  and  respects, 
but  they  are  all  driven  off  with  broken  beads  or  pelted 
with  stones.  Between  this  dialogue  and  the  Flatus  of 
Aristophanes  there  are  many  close  resemblances. 

'Uermotimu*  (pp.  739-831)  is  one  of  the  longer  dialogues, 
tfermotimus,  a student  of  the  Stoic  philosophy  for  twenty 
years  (§  2),  and  Lucian  (Lycinus)  being  the  interlocutors. 
Tho  long  time — forty  years  at  the  least— required  for 
climbing  up  to  the  temple  of  virtue  and  happiness,  and 
the  short  span  of  life,  if  any,  left  for  the  enjoyment  of  it, 
are  discussed.  That  the  greatest  philosophers  do  not 
always  attain  perfect  indiffereuce,  the  Stoic  ultimatum,  is 
shown  by  the  anecdote  of  one  who  dragged  bis  pupil  into 
court  to  make  him  pay  his  fee  (§  9),  and  again  by  a 
violent  quarrel  with  another  at  a banquet  (§11).  Virtue 
is  compared  to  a city  with  just,  and  good,  and  contented 
inhabitants ; but  so  many  offer  themselves  as  guides  to  the 
right  road  to  virtue  that  the  inquirer  is  bewildered  (§  26). 
What  is  truth,  and  who  ore  the  right  teachers  of  it,  still 
remains  undetermined.  The  question  is  argued  at  length, 
and  illustrated  by  a peculiar  custom  of  watching  the  pairs 
of  athletes  and  setting  aside  the  reserved  combatant 
(vapeSpoc)  at  the  Olympian  games  by  the  marks  on  the 
ballots  (§§  -10-13).  This,  it  is  argued,  cannot  be  done  till 
all  tho  ballots  have  been  examined ; so  a man  cannot  select 
the  right  way  till  bo  Las  tried  all  the  ways  to  virtue.  * But 
to  know  the  doctrines  of  all  the  sects  is  impossible  in  the 
term  of  a life  (§  49).  To  take  a taste  of  each,  like  trying 
a sample  of  wine,  will  not  do,  because  the  doctrioea  taught 
are  not,  like  the  crock  of  wine,  tho  same  throughout,  but 
vary  or  advance  day  by  day  (§  59).  A suggestion  is  made 
(§  68)  that  the  searcher  after  truth  should  begin  by  taking 
lessons  in  the  science  of  discrimination,  so  os  to  be  a good 
judge  of  truth  before  testing  the  rival  claims. ' But  who 
is  a good  teacher  of  such  a science  1 (§  70).  • The  general 
conclusion  of  this  well-argued  inquiry  ib  that  philosophy 
is  not  worth  the  pursuit  “If  I ever  agaio,”  says 
Henuotimns,  “ meet  a philosopher  on  the  road,  I will  shun 
him  as  I would  a mad  dog.” 

The  Alexander  or  False  Prophet  is  a severe  exposure  of 
a clover  rogue  who  seems  to  have  incurred  the  personal 
enmity  of  Lucian  (pp.  208-265).  Born  at  Abonoteichus  in 
Bithynia,  a town  on  the  southern  shore  of  the  Enxine,  Le 
is  denounced  as  having  filled  all  the  Roman  province  of 
Asia  with  his  villainy  and  plundering.  Handsome,  clever, 
and  unprincipled,  ho  had  been  instructed  in  the  arts  of 
imposture  by  one  of  the  disciples  of  Apollonius  of  Tyana. 
Trusting  to  the  natural  credulity  of  Asiatics  (§  9),  ho  sets 
up  an  oracle  in  his  native  town,  having  buried  some  brazen 
tablets  which  pretended  that  Aesculapius  would  be  wor- 
shipped in  a temple  there.  A long  account  is  given  of 
the  frauds  and  deceptions  of  this  pretended  hierophant, 
and  tho  narrativo  ends  with  his  treacherous  attempt  to 
drown  Lucian  off  the  coast  of  Amostris  by  a secret  order 
given  to  the  pilot, — a design  .which  was  frustrated  by  the 
honesty  of  the  man  (§  56). 

The  Anacharsis  is  a dialogue  between 'Solon  anfiahe 
Scythian  philosopher,  who  has  come  to  Athens  on  purpose 
to  learn  the  nature  of  the  Greek  institutions.  Seeing  the 
young  men  performing  athletic  exercises  in  the  Lyceum, 
he  expresses  his  surprise  at  such  a waste  of  energy  and  the 
endurance  of  so  much  useless  pain.  This  gives  Socrates 
an  opportunity  of  descanting  at  length  on  training  as  a 
discipline,  and  emulation  as  a motive  for  excelling.  Love 
of  glory,  Solon  says,  is  one  of  the  chief  goods  in  life. 
The  argument  is  rather  ingenious  and  well  put ; the  style 
reminds  us  of  the  minor  essays  of  Xenophon. 

In  all,  one  hundred  and  twenty-four  extant  treatises  bt  Cbcian 
(excluding  about  fifty  epigrams  and  two  iambic  poems  of  no  great 
merit)  an  considered  genuine.  Wo  have  giTen  a hi  .J.  account  ol 
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some  of  the  longest  end  best,  but  many  others,  e.g.,  Ibrnnelheus,  1 
Menippue,  Life  qf  Ikmonax,  ToscnHe,  Zone  T rag  ad  as,  The  Dream 
or  the  Cock,  'jearouunippus  (an  arousing  satire  on  the  physical 
philosopher*),  are  of  considerable  literary  value.  The  excellent 
edition  of  C.  Jacobite,  in  the  Teubner  series,  which  is  furnished 
with  a very  complete  index,  places  the  text  in  the  student’s  hand 
in  a much  morn  satisfactory  state  than  has  yet  fallen  to  tiro  lot  of 
Plutarch  In  his  Opera  Moral  ia.  (F.  A.  P.) 

LUCIAN,  the  martyr,  was  born,  like  the  famous  heathen 
writer  of  the  same  name,  at  Bamoeata.  His  parents,  who 
were  Christians,  died  when  he  was  in  his  twelff  year. 
In  his  youth  he  studied  uoder  Macarius  of  Edeasa,  and 
after  receiving  baptism  he  adopted  a strictly  c see  tic  life, 
and  devoted  himself  with  real  to  the  continual  study  of 
Scripture.  Settling  at  Antioch,  he  became  a presbyter,  and, 
while  supporting  himself  by  bis  skill  as  a swift  writer, 
became  celebrated  as  a teacher,  pupils  crowding  to  him 
from  all  quarters,  so  that  he  is  regarded  as  the  founder  of 
the  famous  theological  school  of  Antioch.  He  did  not 
escape  suspicion  of  heresy,  and  is  represented  as  the  con- 
necting link  between  Paul  of  Samoaata  and  Arius,  Indeed, 
on  the  deposition  of  the  former,  he  was  excluded  from 
ecclesiastical  fellowship  by  three  successive  bishops  of 
Antioch,  while  the  latter  seems  to  have  been  among  his 
pupil*  (Theodoret,  H.  JS.,  i.  3,  4).  He  was,  however, 
restored  before  the  outbreak  of  persecution,  and  the 
reputation  won  by  his  high  character  and  learning  was 
confirmed  by  his  courageous  martyrdom.  Ho  was  carried 
to  Nicomedia  before  the  cruel  Maximin,  and  persisting  in 
his  faith  perished  312  jld.,  under  torture  and  hunger, 
which  he  refused  to  satisfy  with  food  offered  to  idols,  His 
remains  were  conveyed  to  Drepanum  in  Bitbynia,  and 
under  Constantine  the  town  was  founded  anew  in  his 
honour  with  the  name  of  Helenopolis,  and  exempted  from 
taxes  by  the  emperor  (327  A.D.,  see  Chron.  Patch.,  Bonn 
ed.,  p,  527).  Here,  on  the  day  after  Epiphany  387  A.D. 
(the  day  ou  which  his  martyrdom  was  commemorated), 
Chrysostom  delivered  the  panegyrical  homily  from  which, 
with  notices  in  Eusebius  {H.  JS.t  ix.  6),  Theodoret  ( loc. 
and  the  other  ecclesiastical  historians,  the  life  by  Jerome 
[Vtr.  ILL , cap,  77),  but  especially  from  the  account  by  S. 
Metaphraste*  (cited  at  length  in  Bcrnhardy’s  notes  to 
Suidas,  t.v.  voGtvu),  the  facts  above  given  ore  derived.  See 
also,  for  the  celebration  of  his  day  in  the  Syriac  churches, 
Wright,  CaL  of  Syr.  MSS.,  p.  283. 

Jerome  save,  “ Feruntur  elus  de  Fide  li belli  et  breres  ad  non- 
nolloa  epUtobs  but  only  a short  fragment  of  one  epistle  remains 
( Chron.  Patch.,  p.  £16).  The  authorship  of  a confession  of  faith 
•scribed  to  Lucian  and  pat  forth  at  the  senri-Arian  synod  of 
Antioch  (341  A.D.)  is  questioned.  Lucian’s  most  important  liter- 
ary labour  was  his  edition  of  the  Septuagint  corrected  by  the 
Hebrew  text,  which,  according  to  Jerome  (Adr.  Rvf.,  ii  77),  was  in 
current  use  from  Constantinople  to  Antioch.  That  the  edition  of 
Lucian  is  represented  by  tiro  text  used  by  Chrysostom  and 
Theodoret,  as  well  as  by  certain  extant  MSS. , such  as  the  Arundelion 
of  the  British  Museum,  was  proved  by  F.  Field  (TVot  ad  Origeni * 
Hexapla,  cap.  ix.),  who  points  out  that  Lucian  filled  np  lacuna  of 
the  Septan  gin  t text  ns  compared  with  the  Hebrew  from  the  other 
Greek  translations,  that  bis  method  was  harmonistic,  and  that  he 
sometimes  indulged  in  paraphrastic  additions  and  other  changes. 
Before  the  publication  of  Field's  JTexaph t,  Lsgarde  had  already 
directed  his  attention  to  the  Antiochian  text  (as  that  of  Lucian  may 
be  colled).  See  his  Symmicta  (ii.  1 42),  and  Ankundigung  einer  neuen 
Amp.  d.  gr.  Ueberscizang  dee  A.  T.  (1882),  in  which  on  edition  of 
this  recension  is  promised,  and  the  means  for  effecting  it  described. 
The  accomplishment  of  this  task  may  be  looked  to  as  the  first 
step  in  the  process  of  tracing  backwards  the  history  of  tho  Septus- 
gint. 

From  a statement  of  Jerome  in  bis  preface  to  the  gospels  it  seems 
probable  that  Lucian  had  also  a share  in  fixing  the  Syrian  recension 
of  the  New  Testament  text,  but  of  this  it  is  impossible  to  speak 
with  certainty.  Compare  the  introductory  volume  of  West- 
cott  and  Horts  Arir  Testament,  pi  138. 

LUCIFER,  bishop  of  Cagliari  (hence  called  Calaritanns 
or  rather  Caralitanus),  an  ardent  supporter  of  tbo  cause 
of  Athanasius,  after  tho  unfavourable  result  of  the  synod 
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of  Arles  in  353  volunteered  to  go  to  the  court  ami 
endeavour  to  obtain  a new  and  impartial  council ; he  was 
accordingly  sent  by  Pope  Liberies,  along  with  Pancratins 
the  presbyter  and  Hilarius  the  deacon,  but  did  not  suc- 
ceed in  preventing  the  condemnation  of  Athanasius,  which 
was  renewed  at  Milan  in  355.  For  hi*  own  pervisL 
ent  adherence  to  the  orthodox  creed  he  was  banished 
to  Germanicia  in  Comroagene;  he  afterwards  lived  at 
Eleutheropolis  in  Palestine,  and  finally  in  the  upper 
Thebaid.  His  exile  came  to  an  end  with  the  publication 
of  Julian’s  edict  in  ? 12.  From  363  until  his  death  in  371 
he  lived  at  Cagliari  in  a state  of  voluntary  separation  from 
ecclesiastical  fellowship  with  his  former  friends  Eusebius 
of  Vercelli,  Athanasius,  and  the  rest,  on  account  of  their 
mild  decision  at  the  synod  of  Alexandria  in  362  with 
reference  to  the  treatment  of  those  who  had  unwillingly 
Arianized  under  the  persecutions  of  Constantins.  The 
Lucifermn  sect  thus  founded  did  not  continue  to  subsist 
long  after  the  death  of  its  leader.  It  is  doubtful  whether 
it  ever  formulated  any  distinctive  doctrine ; certainly  it 
developed  none  of  any  importance.  The  memory  of 
Lucifer  is  still  cherished  in  Sardinia ; but,  although  popu- 
larly regarded  there  as  a saint,  he  ha*  never  been 
canonized. 

The  controversial  writings  of  Lucifer,  dating  from  bis  exile,  ar* 
chiefly  remarkable  for  their  passionate  zeal  and  for  the  boldness  ami 
violence  of  tha  language  addressed  to  the  reigning  emperor,  whom 
he  did  not  scruple  to  call  the  enemy  of  Goa  and  a second  Saul, 
Ahftb,  and  Jeroboam.  Tbeir  titles,  in  tho  moat  probable  chrono- 
logical order,  are  De  non  parccndis  in  Drum  detinquentibue,  De 
regibue  apostatieie , Ad  AugtiMum  pro  Athantuio  libri 

ii. , De  nan  conveniendo  runt  kmetieis,  and  Moriendum  esu  pn 
FiJio  Dei.  Their  quotations  of  Scripture  are  of  considerable  value  to 
the  critical  student  of  the  Latin  text  before  Jerome.  They  were 
firet  collected  and  edited  by  Tilius  (Paris,  1586),  snd  afterwards  re- 
printed in  the  Mbliatheea  Dot  rum  (1618) ; tho  best  edition  is  that*! 
the  brothers  Oolet  (Venice,  1778). 

LUCILIUS.  Among  tho  early  Roman  poets,  of  whose 
writings  only  fragments  have  been  preserved,  Lncilins  was 
second  in  im portance  to  Ennius.  If  he  did  not,  like  the  epic 
poet  of  the  republic,  touch  the  imagination  of  his  country- 
men, and  give  expression  to  their  highest  ideal  of  national 
life,  he  exactly  hit  their  ordinary  mood,  and  expressed  the 
energetic,  critical,  and  combative  temper  which  they  carried 
into  political  and  social  life.  He  was  thus  regarded  ns 
the  moat  geuuine  literary  'representative  of  the  pure 
Roman  spirit  The  reputation  which  be  enjoyed  in  tha 
best  age*  of  Roman  literature  is  proved  by  tho  terms  ire 
which  Cicero  and  Horace  speak  of  him.  Pereius,  Juvenal, 
and  Quintilian  vouch  for  tho  admiration  with  which  he 
was  regarded  in  the  first  century  of  the  empire.  The 
popularity  which  he  enjoyed  in  his  own  time  is  attested 
by  tho  fact  that  at  his  death  in  102  B.C.,  although  ho  had 
filled  none  of  the  offices  of  state,  he  received  the  honour  of 
a public  funeral. 

His  chief  claim  to  distinction  is  his  literary  originality. 
He  alone  among  Roman  writers  established  a new  form  of 
composition.  He  may  bo  called  the  inventor  of  poetical 
satire,  as  he  was  the  first  to  impress  upon  tho  rude  inartistic 
medley,  known  to  the  Romans  by  the  name  of  eatura,  that 
character  of  aggressive  and  censorious  criticism  of  persons, 
morals,  manners,  politics,  literature,  which  the  word 
satire  lias  ever  since  denoted.  In  point  of  form  the  eatise 
of  Lncilins  owed  nothing  to  the  Greeks.  It  waa  a 
legitimate  development  of  an  indigenous  dramatic  enter- 
tainment, popular  among  the  Romans  before  the  final 
introduction  of  tho  forms  of  Greek  art  among  them  ; and 
it  seems  largely  also  to  have  efoployed  the  form  of  the 
familiar  epistle  which  circumstances  had  developed  among 
them  about  the  time  when  Lucilius  flourished.  But  the 
style,  substance,  and  spirit  of  his  writings  were  apparently 
as  original  as  the  form.  He  seem*  to  have  commenced  hi* 
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3«et)caT  career  by  ridiculing  and  parodying  the  conventional 
language  of  epic  and  tragic  poetry,  and  to  have  used  in  his 
own  writings  the  language  commonly  employed  in  the  social 
intercourse  of  educated  men.  Even  his  frequent  use  of 
Greeki  words,  phrases,  and  qu6tations,  reprehended  by 
Horae?,  was  probably  taken  from  the  actual  practice 
pien,  powerfully  stimulated  by  the  new  learning,  who 
found  their  own  speech  as  yet  inadequate  to  give  free 
expression  to  the  new  ideas  and  impressions  which  they 
derived  from  their  first  contact  with  Greek  philosophy, 
rhetoric,  and  poetry.  Further,  he  not  only  created  a style 
of  his  own,  but,  instead  of  taking  the  substance  of  his 
writings  from  Greek  poetry,  or  from  a remote  past,  he 
treated  of  the  familiar  matters  of  daily  life,  of  the  personal 
interests  and  peculiarities  of  himself  or  his  contemporaries, 
of  the  politics,  the  wars,  the  government  of  the  provinces, 
the  administration  of  justice,  the  fashions  and  tastes,  the 
eating  and  drinking,  the  money-making  and  money-spend- 
ing, the  scandals  and  vices,  the  airs  and  affectations,  which 
made  up  the  public  and  private  life  of  Iiome  in  the  last 
quarter  of  tho  second  century  before  our  era.  Thia  he  did 
fn  a singularly  frank,  independent,  and  courageous  spirit, 
with  no  private  ambition  to  serve,  or  party  cause  to  advance, 
but  with  an  honest  desire  to  expose  the  iniquity  or  incom- 
petence of  the  governing  body,  the  sordid  aims  of  the 
middle  class,  and  the  corruption  and  venality  of  the  city 
mob.  There  was  nothing  of  stoical  austerity  or  of  rhetorical 
indignation  in  the  tone  in  which  he  treated  the  vices  and 
follies  of  his  time.  His  character  and  tastes  were  much 
more  akin  to  those  of  Horace  than  of  either  Persitia  or 
Juvenal.  But  he  was  what  Horace  was  not,  a thoroughly 
good  hater ; and  ho  lived  at  a time  when  the  utmost  freedom 
of  speech  and  the  most  unrestrained  indulgence  of  public 
and  private  animosity  were  tho  characteristics  of  men  who 
took  a prominent  part  in  affairs.  Although  Lucilius  took 
oo  active  part  in  the  public  life  of  his  time,  he  regarded 
it  in  tho  spirit,  not  of  a recluse  or  a mere  student  of  books, 
but  of  a man  of  the  world  and  of  society,  os  well  as  a man 
of  letters.  His  ideal  of  public  virtue  and  private  worth 
had  been  formed  by  intimate  association  with  the  greatest 
and  best  of  the  soldiers  and  statesmen  of  an  older  gener- 
ation. 

The  dates  assigned  by  Jerome  for  his  birth  and  death 
are  148  and  103  or  102  B.a  But  it  is  impossible  to 
reconcile  the  first  of  these  dates  with  other  facts  recorded 
of  him.  We  learn  from  Velleius  that  he  served  under 
8cipio  at  the*  siege  of  Numantia  in  tho  year  134  b.c.  Wo 
learn  from  Horace  that  he  lived  on  the  most  intimate 
terms  of  friendship  with  Scipio  and  I/elius,  and  that  he 
adebrated  the  exploits  and  virtues  of  the  former  in  his 
satires.  Fragments  of  those  books  of  his  satires  which 
aeem  to  have  boen  first  given  to  the  world  (books 
xxvL-xxix.)  dearly  indicate  that  they  were  written  in  the 
lifetime  of  Scipio.  Somo  of  these  bring  the  poet  before 
us  as  either  corresponding  with,  or  engaged  in  controversial 
conversation  with,  his  great  friend.  One  line — 

“ Porcrcpa  pugnam  Popilli,  fact*  Cornel  i cane — ” 
lb  which  the  defeat  of  M.  Popillius  Lamas,  in  138  B.C.,  is 
contrasted  with  the  subsequent  success  of  Scipio,  bears 
the  stamp  of  having  been  written  while  the  news  of  the 
capture  of  Numantia  was  still  fresh.  It  is  in  the  highest 
degree  improbable  that  Lucilius  served  in  the  army  at  the 
age  of  fourteen ; it  is  still  more  unlikely  that  he  could  have 
been  admitted  into  the  familiar  intimacy  of  Scipio  and 
Lelius  at  that  age.  It  seems  a moral  impossibility  that 
between  tho  age  of  fifteen  and  nineteen — Le.,  between 
133  B.C.  and  123  B.C.,  tho  year  of  Scipio’s  death — ho  could 
have  come  before  the  world  os  the  author  of  an  entirely 
new  kind  of  composition,  and  one  which,  to  be  at  all 
sqpoesflful,  demands  especially  maturity  of  judgmont  and 
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experience.  It  may  further  be  said  that  the  well-known 
words  of  Horace,  in  which  he  characterises  the  vivid 
portraiture  of  his  life,  character,  and  thoughts,  which 
Lucilius  bequeathed  to  the  world, 

“ qtio  fit  ut  omnia 
Votirs  palest  veluti  acacripta  taU-lia 
Vita  Benia,'’1 

lose  much  of  their  force  unless  icm*  is  to  be  taken  in  its 
ordinary  sense, — which  it  cannot  be  if  Lucilius  died  at  the 
age  of  forty-six.  Two  explanations  have  been  given  of  the 
error.  One  is  that,  from  a similarity  in  the  names  of  tho 
consuls  for  the  years  180  and  148  B.C.,  Jerome  had  con- 
fused tho  one  year  with  the  other,  and  thus  that  the  date 
of  the  birth  of  Lucilius  must  be  thrown  back  thirty-two 
years.  He  would  thus  have  been  nearly  fifty  when  ho 
served  at  Numantia,  and  whoa  he  first  began  to  write 
satire.  But  the  terms  which  Horace  applies  to  the  intimacy 
of  Lucilius  and  Scipio,  such  as  “diacincti  ludere,’*  indicate 
the  relations  of  an  older  to  a much  younger  man ; and  the 
verve  and  tone  of  his  satires  are  those  of  a man  not  so  far 
advanced  in  years  as  ho  would  have  been  if  bom  in  the 
year  180  b.c.  A simpler  explanation  of  tho  error  is  sup- 
ported by  Mr  Munro,  in  the  Journal  of  Philology,  No.  xvi 
Ho  supposes  that  Jerome  must  have  written  tho  words 
“anno  ilvi”  for  “anno  lxiv”  or  “lxvi”;  which  would 
make  tho  birth  of  Lucilius  eighteen  or  twenty  years  earlier 
than  that  usually  assigned.  Lucilius  would  thus  have 
been  about  thirty  three  or  thirty-five  years  of  age  v.hcu 
he  served  at  Num&ntift,  and  two  or  three  years  older  when 
he  gave  his  first  satires,  to  the  world.  As  he  lived  for 
about  thirty  years  longer,  and  as  he  seems  to  have  con- 
tinued the  composition  of  his  satires  during  most  of  wbnt 
remained  of  bis  life,  and  as  it  was  his  practice  to  commit 
to  them  all  his  private  thoughts,  the  words  of  Horace 
would  naturally  and  truthfully  describe  the  record  of  his 
observation  and  experience  between  the  age  of  thirty-five< 
and  his  death.  His  birthplace  was  Suessa  Aurunca  in 
Campania,  from  which  circumstance  Juvenal  describes  him 
os  “ m a gnus  Auruncm  alumnus.”  He  belonged  to  the 
equestrian  order,  a fact  indicated  by  Horace’s  notice  of 
himself  as  “infra  Lucili  censum.”  He  was  granduncle 
to  Pompoy,  on  the  mother’s  side.  Thoogh  not  bioiself 
belonging  to  any  of  the  great  ecuotorian  families,  he  was 
in  a position  to  associate  with  them  on  equal  terms,  and 
to  criticize  them  with  independence.  And  this  circum- 
stance contributed  to  tho  boldness,  originality,  end 
thoroughly  national  character  of  his  literary  work.  Had 
he  been  a “scmi-Gnccus,”  like  Ennius  and  Pacunus,  or 
of  humble  origin,  like  Plautus,  Terence,  or  Accius,  he 
would  .scarcely  have  ventured,  at  a time  when  the 
senatorian  power  was  strongly  in  the  ascendant,  to  revive 
the  r6lo  which  had  proved , disastrous  to  Naevina ; nor 
would  he  have  had  the  intimate  knowledge  of  the  political 
and  social  life  of  his  day  which  fitted  him  to  be  its  painter. 
Another  circumstance  determining  the  best  of  his  mind  to 
satire  was  the  character  of  tho  time  in  which  he  began  the 
work  of  his  life.  Tho  origin  of  Roman  political  and  social 
satire  is  to  be  traced  to  the  same  disturbing  and  disorganiz- 
ing forces  which  led  to  the  revolutionary  projects  and 
legislation  of  the  Gracchi. 

The  remain*  of  Laciliua  extend  to  ebont  eleven  hundred  line* 
But  much  the  largest  number  of  hi*  fragments  are  uiiooniic.  ted 
lines,  preserved  by  late  grammarians,  ■*  illustrative  of  peculiar 
verbal  BKgN.  -Ho  was.  for  his  time,  a voluminous  as  well  ■*  a ve  ry 
discursive  writer,  lie  left  behind  him  thirty  books  of  satire*,  and 
there  is  reason  to  believe  that  meh  book,  like  the  books  of  Horace 
and  Juvenal,  was  composed  of  different  pieces.  Tho  order  in  which 
they  were  known  to  the  grammarians  was  not  that  in  which  they 
wore  written.  The  earliest  in  order  of  composition  were  probably 

* “And  so  it  happens  that  the  whole  life  of  the  old  tuan  sUoda 
clearly  before  us,  a*  >1  it  were  represented  oo  a votive  picture.** 
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tbow  numbered  from  xxvL  to  xxlx.,  which  were  written  in  the 
trochaic  end  iambic  metres  that  had  been  employed  by  Ed  nine 
and  Pacuvius  in  their  Saturm.  In  those  he  male  those  criticisms 
on  the  older  tragic  end  epic  poets  of  which  Horaoo  and  other 
ancient  writers  speak.  In  them  too  he  speaks  of  ths  Ha  man  tins 
War  as  recently  finished,  and  of  Sdpio  as  still  living.  Book  L,  oh 
ths  other  hand,  in  which  the  philosopher  Carneadea,  who  died,  in 
123  ».c.,  is  spoken  of  as  dead,  must  have  been  written  after  the 
death  of  Scipio.  With  ths  exception  of  books  xxvi-xxix.,  and  one 
satire  in  which  he  eeems  to  have  made  an  experiment  in  the 
unfamiliar  elegiac  metre,  all  the  satires  of  Lucilius  were  written 
in  hexameter*  So  far  as  an  opinion  can  be  formed  from  a 
number  of  unconnected  fragments,  he  eeema  to  have  written  the 
trochaic  tetrameter  with  a smoothness,  clearness,  and  simplicity 
which  he  never  attained  in  handling  the  hexameter.  The  longer 
fragments  produce  the  impression  of  great  discursiveness  and  care- 
lessness, but  at  the  same  time  of  conudeAble  force.  The  words  of 
Horace,  "flue re  lutnlentnm,"  seem  exactly  to  express  the  character 
of  bis  style.  He  appears,  iu  the  composition  of  nis  various  pieces, 
to  have  followed  no  settled  plan,  but  to  have  treated  everything 
that  occurred  to  him  in  the  most  desultory  -fashion,  sometimes 
adopting  the  form  of  dialogue,  sometimes  that  of  an  epistle  or  an  im- 
aginary discourse,  and  often  to  have  spoken  in  hie  own  name,  giring 
an  account  of  his  travels  and  adventures,  or  of  amusing  scenes  that 
hs  had  witnessed,  or  expressing  ths  results  of  his  .private  medita- 
tions and  experience*  Like  Horace  he  largely  illustrated  his  own 
observations  by  personal  anecdotes  and  tables.  The  fragments 
clearly  show  how  often  Horace  has  imitated  him,  not  only  in 
expression,  but  in  the  form  of  his  satires  (see  for  instance  i.  5 and 
ii.  2),  in  the  topics  frhich  he  treats  of,  and  the  class  of  social  vices 
and  ths  types  of  character  which  he  satirises.  For  students  of  Latin 
literature,  the  chief  Interest  of  studying  the  fragments  of  Luciiius 
consists  in  the  light  which  they  throw  on  the  aims  and  methods  of 
Horace  in  the  composition  of  his  satires,  and,  though  not  to  the 
same  extent,  of  his  epistles.  But  they  are  important  also  as 
materials  for  linguistic  study ; and  they  hare  a considerable  his- 
torical value  as  throwing  light  on  the  feeling,  temper,  circum- 
ounces,  and  character  of  a most  interesting  time,  of  which  there  is 
scarcely  any  other  contemporary  record.  ; 

The  best  edition  of  the  Fragment*  is  that  of  L.  Jrliiller  (1872). 
A collection  of  them  by  Laohm&nn  has  ippeared  since  his  death. 
The  emendation  of  these  fragments  still  employs  the  ingenuity  of 
both  German  aud  English  scholars.  ImporUnt  contributions  to 
the  subject  have  been  made  by  Mr-  Munro  in  the  Journal  of 
Philology.  <W.  Y.  B.) 

LUCIUS,  the  name  of  tarce^popea, 

Lucius  Lr  whose  pontificate  of  about  eight  months 
(253-54)  fell  between  those  of  Cornelius  and  Stephen  I., 
had  been  one  of  the  presbyters  who  accompanied  Cornelius 
when  he  withdrew  from  Home.  After  his  own  election 
also  he  appears  to  have  lived  for  some  time  in  exile,  but 
ultimately  to  have  been  permitted  to  return.  No  facts  of 
his  official  life  bavo  been  recorded,  but  he  is  referred  to  in 
several  letters  of  Cyprian  as  having  been  in  agreement 
with  his  predecessor  Cornelius  in  preferring  the  milder 
view  on  the  question  as  to  how  the  penitent  lapsed  should 
be  treated.  The  manner  of  his  death  is  uncertain ; ac- 
cording to  some  accounts  he  was  decapitated.  In  the 
Catalogue  Liberia  nus  and  in  the  Catalogu*  Corbeientis  ho 
is  said  to  have  been  pope  for  more  than  three  years ; bnt 
there  can  be  no  donbt  of  the  correctness  of  the  statement 
of  Eusebius,  that  his  pontificate  was  of  less  than  eight 
months’  duration.  Like  all  the  early  popes  he  has  been 
canonised  in  the  Church  of  Home  ; and  hp  is  common. orated 
as  a martyr  on  March  4. 

Lucius  IL  (Gherardo  de  Caccianiroicl),  a Bolognese, 
succeeded  Celestine  IL  on  March  4, 1144.  Soon  after  his 
accession  the  people  of  Rome  chose  a patrician,  fo;wbom 
they  claimed  the  temporal  sorercigilty ; Lucius  i t the 
head  of  the  oligarchical  party  appealed  to  armu,  and 
perished  In  an  attempt  to  storm  the  Capitol  on  February 
25,  1145.  He  was  succeeded  by  Fngenins  IIL 

Lucius  IIL  (Ubaldo  Allacingoli),  a native  of  Lucca, 
was  bishop  of  Ostia  and  Velletri  when  he  was  chosen  to 
succeed  Alexander  IIL  on  September  I,  1181.  For  six 
months  he  lived  at  Rome,  but  in  March  1182  he  was 
driven  forth  by  rebellion,  and  resumed  his  abode  at 
Velletri;  he  afterwards  lived  at  Anagni,  and  finally  at 
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Verona.  While  at  the  last-named  place  ho  pronounced 
sentence  of  excommunication  against  ths  Cathari,  Paterinea, 
Hurailiati,  Waldensians,  and  Arnoldiste  in  1184;  but 
“left  the  papal  thunders  to  their  own  unaided  effects.” 
He  died  at  Verona  on  November  25,  1185,  and  was  suo- 
toeded  by  Urban  IIL 

LtJCKE,  Gottfried  Christian  Friedrich  (1791- 
1855),  theologian,  was  born  on  August  24,  1791,  at 
Egeln  near  Magdeburg,  where  his  father  was  a merchant, 
received  bis  early  education  at  the  Magdeburg  gymnasium, 
and  studied  theology  at  Halle  and  Gottingen  (1810-13). 
In  1813  he  became  repetent  at  Gottingen,  and  in  1814  he 
received  the  degreo  of  doctor  in  philosophy  from  Halls ; 
in  1816  he  removed  to  Berlin,  where  he  became  licentiate 
in-  theology,  and  qualified  as  “ privatdocent*  He  soon 
became  intimate  with  Schleiermacher  and  De  Wette, 
and  was  associated  with  them  in  1818  in  tho  redaction 
of  the  Thecloguche  Zeitechrift.  Meanwhile  his  lectures 
and  publications  (among  the  letter  a Grwidrus  dor 
N culcttamenllichen  HermeneuGi,  1816)  had  brought  hiss 
into  considerable  repute,  and  he  was  appointed  professor 
extraordinariua  in  the  new  university  of  Bonn  in  the 
spring  of  1818  ; in  the  following  autumn  he  bccanm 
professor  ordinarius.  From  Bonn,  where  he  had  August!, 
Gioscler,  and  Nitzsch  for  colleagues,  he^was  called  to 
Gottingen  to  succeed  Staudlin  in  1 827.  Here  he  remained, 
declining  all  further  calls  elsewhere,  as  to  Erlangen,  Kiel, 
Halle,  Tubingen,  Jena,  and  Leipsic,  until  his  death,  which 
occurred  on  February  14,  1855. 

LUcks,  who  was  one  of  the  most  learned,  many-sided,  and  influ- 
ential of  the  so-called  "mediation*'  school  of  evangelicsl  theo- 
logians, if  now  known  chiefly  by  his  principal  work,  an  Exposition 
of  th*  Writing*  of  St  John,  of  which  the  lint  edition,  in  four 
volumes,  appeared  in  1820-92 ; it  hss  since  nested  through  two  new 
and  improved  editions  (the  last  volume  of  the  third  edition  by 
Berthcau,  1858).  He  is  ono  of  the  most  intelligent  maintained  of 
the  Jobaunine  authorship  of  the  Fourth  Goepel ; in  connexion  with 
this  thesis  he  was  one  oi  tho  first  to  argue  for  the  early  date  and 
non-apostolic  authorship  of  the  Apocalypse. 

LUCKEN  WALDE,  a busy  little  town  of  Prussia,  in  the 
province  of  Brandenburg,  district  of  Potsdam,  lies  on  the 
river  Nuthe  and  on  the  Berlin  and  Anhalt  Railway,  30 
miles  tp  the  south-west  of  Berlin.  Its  cloth  and  wool  manu- 
factories are  among  the  most  extensive  in  Prussia;  and  it 
also  contains  cotton-printing  works,  dye-works,  machine 
shops,  and  numerous  other  industrial  establishments.  The 
population  in  1880  was  14,706.  The  site  of  Lnckenwalde 
was  occupied  in  the  12th  century  by  a Cistercian  monastery, 
but  the  village  did  sot  spring  up  till  the  T$ign  of  Frederick 
the  Great  It  was  made  a town  iu  1808. 

LUCKNOW,  a district  of  Oudh,  in  the  division  or 
commiseionorship  of  Lucknow,1  under  the  jurisdiction  of 
the  lieutenant-governor  of  the  North-Western  Provinces, 
India,  lying  between  26°  30'  and  27°  9'  30"  N.  lat,  and 
between  80®  36'  and  81°  15'  30'  E.  long.,  is  bounded  on 
the  N.  by  Hardoi  arid  SftApur  districts,  on  the  E.  by  BAca 
BAnki,  on  the  S.  by  BAi  Bareli,  and  on  the  W.  by  Unao. 
The  genefral  aspect  of  the  country  is  that  of  an  open 
champaign,  well  studded  with  villages,  finely  wooded,  ond 
in  parts  most  fertile  ' and  highly  cultivated.  In  the 
vicinity  of  rivers,  however,  stretch  extensive  barren  sandy 
tracts  (Mur),  and  there  are  many  large  sterile  wastes  of 
saline  efflorescence  (ustfr).  The  country  is  an  almost  dead 
level  throughout,  the  average  slope,  which  is  from  north- 
west to  south-east,  being  less  than  a foot  per  mile.  The 
principal  rivers  are  the  Gumti  and  the  SAi,  with  their 

1 Lucknow  division  lies  between  25*  9'  and  27*  21'  5"  N.  1st.  and 
between  80”  5'  and  81*  54'  E.  Ion#.,  comprises  the  three  districts  of 
Lucknow,  Unao,  and  Bira  Binki,  and  has  an  area  of  4480  square 
miles,  of  which  2520  are  returned  as  under  cultivation.  The  popula- 
tion in  1369  woa  2,838,106.  viz.,  2,449,763  Hindus,  883,260  Mo- 
hammodans,  4309  Europeans,  aud  784  Eurasians. 
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tributaries.  The  former  enters  the  district  from  the  north, 
tod,  after  passing  Lucknow  city,  turns  to  the  east  and 
enters  BAra  BAnki.  The  SAi  forms  the  south  west  bound- 
ary of  the  district,  running  almost  parallel  with  the  Oumti. 

The  census  of  1869  returned  the  population  of  tbe  district  at 
970,625.  Recent  chances  and  transfers  to  and  from  other  districts 
hare,  however,  taken  place.  Allowing  for  these,  Lucknow  contains 
(according  to  the  census  of  1869)  a population  of  789,465  persona 
(418.960  males  and  372,505  females),  spread  over  an  area  of  965 

Snare  miles.  Hindus  nomber  614,276  ; Mohammedans,  167,184: 
iriatiaua,  4982  ; the  remainder  being  made  up  of  unclassified 
prisoners  and  jail  officials.  Four  towns  contain  a population  ex- 
ceeding 5000  inhabitants,  via.,  Lucknow  city,  Amethi  (7182), 
Kakon  (8220),  Mali  ha  bad  (8026).  The  estimated  area  under  culti- 
vation is  returned  at  647  square  miles.  Three  harvests  arc  reaped 
in  the  year,  viz.,*  the  rail  in  spring,  comprising  wheat,  barley,  gram, 
peas,  gujai  (a  mixture  of  wheat  and  barley),  and  5trro  (a  mixture 
of  barley  and  gram) ; the  kkartf  in  the  rainy  season,  comprising 
rice,  millets,  tdnwdn,  mandmi,  k(tkvn,  and  Indian  corn ; and  the 
Kcnwat  in  the  autumn,  consisting  of  joar,  bdjra,  mrfj/i,  m6ng,  moth, 
matiir,  and  labia.  In  addition,  there  are  valuable  crops  of  tobacco, 
opium,  cotton,  spices,  and  vegetables.  Irrigation  is  carried  on  by 
means  of  rivers,  tanks,  and  wells.  The  cultivators  are  almost  ail 
deeply  in  debt,  and  under  advances  of  seed  grain  from. their  land- 
loros.  Wages  have  remained  stationary  in  the  country,  but  have 
decreased  in  the  city  owing  to  its  diminished  wealth  ana  population 
aince  the  departure  of  the  Oudh  court  The  price  of  food,  on  the 
other  hand,  has  materially  risen  of  late  years.  When  not  paid  in 
grain,  an  ordinary  agricultural  labourer  receives  about  ljd.  a day. 
Artisans,  such  as  smiths  and  carpenters,  receive  44d.  a day  for  work 
in  their  own  villages,  or  6d.  a day  if  called  away  from  their  homes. 
Famines  have  occutred  in  Lucknow  in  1769,  1784-86,  and  1837,  and 
severe  acareitiea  in  1861,  1865-66,  1869,  and  1873 — all  caused  by 
drought  The  district  is  well  provided  with  communications  by 
road,  river,  and  railway.  Three  imperial  linea  of  road  branch  out 
south,  cast,  and  north  toCawnpur,  Faiiabid,  and  Sitapur,  metalled 
and  bridged  throughout,  and  comprising,  exclusive  of  the  roads  in 
Lucknow  city  and  cantonments,  a length  of  about  500  mile*.  There 
are  also  seven  principal  local  lines  of  road  River  communication 
is  not  much  used.  The  line  of  railway  is  comprised  in  the  Oudh 
and  Rohilkhand  railway  system.  The  entire  length  of  railway 
communication  is  52  miles.  Manufactures  are  mainly  confined  to 
Lucknow  city.  In  the  country  towns  are  a few  weavers,  dyers, 
bangle-makers,  brass- workers,  and  potters  Cotton  weaving  has 
greatly  declined  aince  the  introduction  of  European  piece-goods. 
The  principal  imports  are  food-stuff's,  piece-goods,  arms,  hardware, 
glass,  crockery,  and  salt;  while  muslins;  embroidery,  cotton  prints, 
brass  vessels,  lace,  tobacco,  Ac.,  are  exported  The  district  is  ad- 
ministered by  a deputy  commissioner,  aided  by  a magistrate  in 
charge  of  tbs  city,  and  a second  in  the  cantonments,  one  or  two 
assistant  commissioners,  three  extra  assistant  comm^aioners,  three 
taJulHdrs,  and  four  honorary  magistrates.  Besides,  there  are  a 
civil  judge  and  a small-cause  court  judge,  who  have  no  criminal  or 
revenue  power*.  The  total  imperial  and  local  revenue  of  Lucknow 
district  in  1671-72  amounted  to  £162,926,  and  the  expenditure  to  j 
£70,534  ; the  Government  land  revenue  Wit  £70,580.  Excluding  I 
Lucknow  city,  the  schools  consist  of  one  Anglo-vernacular  middle 
class,  five  vernacular  middle  class,  and  seventy-one  primary  schools 
The  prevailing  endemic  diseases  are  fevers,  skin  diseases,  and  bowel 
complaints.  Cholera  is  seldom  absent.  Small-pox  is  alto  an  annual 
visitant  The  average  annual  r.  infill  is  37 ‘6  inches,  and  the  mean 
annual  temperature  78**0  Fahr. 

Lucknow,  capital  of  tho  above  district,  and  of  the  pro- 
vince of  Oudh,  in  26°  52'  N.  lat,  80’  58'  E.  long.,  ia  I 
distent  from  Cawnpur  42  miles,  from  Benares  199  miles, 
and  from  Calcutta  610  miles,  and  has  an  area  of  13  square 
miles.  It  ranks  fourth  in  size  among  Indian  cities,  being 
only  surpassed  by  the  presidency  capitals  of  Calcutta, 
Madras,  and  Bombay.  . It  stands  on  both  banks  of  the 
Oumti,  mostly  on  the  western  side,  the  river  being  spanned 
by  four  bridges,  two  of  them  built  by  native  rulers  and 
two  since  the  British  annexation  in  1856.  Viewed  from 
a distance,  the  city  presents  a picture  of  unusual  magni- 
ficence and  architectural  splendour,  which  fades  on  nearer 
view  into  something  more  like  the  ordinary  aspect  of  a 
crowded  Oriental  town.  From  the  new  bridge  across  the 
Oumti,  the  city  seems  to  be  embedded  in  trees.  High 
up  the  river  the  ancient  stone  bridge  of  Asaf-ud-daulA 
crosses  the  stream.  - To  its  left  rise  the  walls  of  the 
Machf  Bhiwan  fort,  enclosing  the  Lachman  tUd  (Lach- 
ro*n’a  hill),  the  earliest  inhabited  spot  in  the  city,  from  { 
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which  it  derives  its  modern  name.  Close  by,  the  immense 
ImAmbAra,  or  mausoleum  of  Asaf-ud-daulA,  towers  above 
the  surrounding  buildings.  Farther  in  the  distance,  the 
lofty  minarets  of  the  JamA  Masjfd  or  “ cathedral  mosque’" 
overlook  the  city ; while  nearer  again,  on  the  same  side  of 
tho  river,  the  ruined  walls  of  the  residency,  with  its 
memorial  cross,  recall  the  heroic  defence  made  by  the 
British  garrison  in  1857.  In  front,  close  to  the  water’s 
edge,  the  Chatter  Manzil  palace,  a huge  and  irregular  pile 
of  buildings,  crowned  by  gilt  umbrellas,  glitters  gaudily  in 
the  sunlight ; while  to  the  left,  at  some  little  distance,  two 
mausoleums  flank  the  entrance  to  tbe  Kaisar  BAgh,  the 
last  of  the  overgrown  palaces  built  by  the  exiled  dynasty  of 
Oudh.  Still  more  picturesque  panoramas  may  be  obtained 
from  any  of  the  numerous  towers  and  cupolas  which 
abound  in  every  quarter.  But  a nearer  examination  shows 
that  Lucknow  does  not  correspond  in  its  interior  arrange- 
ments to  its  brilliant  appearance  from  a little  distance. 
Nevertheless,  many  of  its  streets  are  broader  and  finer 
than  those  of  most  Indian  towns ; and  the  clearance 
effected  for  military  purposes  after  the  mutiny  bos  been 
instrumental  in  greatly  improving  both  the  aspect  and  the 
sanitary  condition  of  the  city.  A glacis  half  a mile  broad 
surrounds  the  fort;  and  three  military  roads,  radiating 
from  this  point  as  a centre,  cut  right  through  the  heart  of 
the  native  quarter,  often  at  an  elevation  of  some  30  feet 
above  the  neighbouring  streets.  Three  other  main  roads 
also  branch  out  from  the  same  point,  one  leading  across 
the  bridge,  and  the  others  along  the  banks  of  tbe  Oumti 
The  residency  crowns  a picturesque  eminence,  the  chief 
ornament  of  the  city,  containing,  besides  many  mined 
walls,  an  old  mosque  and  a magnificent  banyan  tree.  An 
artificial  mound  rises  near  at  hand,  its  sides  gay  with 
parterres  of  flowers,  while  in  the  rear,  half  hidden  by  tbe 
feathery  foliage  of  gigantic  bamboo*,  the  graveyard  covers 
the  remains  of  some  2000  Europeans,  who  perished  in 
1857.  The  cantonments  lie  3 miles  to  the  south-east  of 
the  city. 

The  population  of  Lucknow,  including  the  cantonments,  was 
returned  hy  the  census  of  1869  at  284,779.  The  native  civil  ponu- 
lation  consisted  of  273,126,  viz.,  161,739  Hindus  and  111,387 
Mohammedans.  There  were  el*»  3648  Dative  soldier*,  4222 
Europeans,  7 t.O  Eurasians,  and  3023  prisoners  and  jail  officials.  The 
traffic  of  Oudh  flow*  southwards  through  Lucknow  to  Cawnpur. 
Large  quantities  of  pain  and  timber  come  in  from  the  trans-Gogra 
districts  to  the  north,  while  raw  cotton,  iron,  and  imported  goods 
from  the  south  and  east  are  sent  in  exchange.  In  1869-70  goods 
to  the  value  of  nearly  three  quarters  of  a million  sterling  paid  taxes 
| at  the  octroi  office.  The  chief  municipal  taxable  articles  are  food 
stuffs,  ghl,  gir  or  molasses,  sugar,  apices,  oilseeds,  and  tobacco; 
besides  a large  quantity  of  European  manufactured  articles  brought 
• into  the  town.  Of  the  total  municipal  revenue  in  1870-71  (£20,0)8), 
j £16,230  was  derived  from  octroi  Lucknow  muslins  and  other 
textile  fabrics  hsve  a high  reputation.  Gold  and  silver  brocade, 
however,  forms  the  leading  msnufseture.  It  is  used  for  the 
numerous  purposes  of  Indian  pomp,  and  has  a considerable  market 
even  in  Europe.  The  gorgeous  needlework  embroidery  upon  velvet 
and  cotton,  with  gold  thread,  thread  and  coloured  silks,  furnishes 
employment  to  many  hands.  Lucknow  jewellery,  once  very  famous, 
has  declined  since  the  departure  of  the  native  court  Glass,  work 
and  moulding  in  clay  still  maintain  their  original  excellence.  A 
Kashmiri  colonv  has  introduced  a small  manufacture  of  shawl*. 
The  Oudh  and  ftohilkhand  Railway,  with  its  branches,  has* central 
station  in  Lucknow,  and  gives  direct  communication  with  BensreB, 
Bareilly,  and  Cawnpur,  as  well  as  connecting  with  the  great  trunk 
lines  to  Calcutta,  Bombay,  and  tho  Punjab.  Before  the  amalga- 
mation of  Oudh  with  the  North  •'Western  Provinces  in  1877,  Luck- 
now formed  the  residence  of  the  chief  commissioner  and  his  staff, 
and  it  still  ranks  as  the  headquarters  of  officials  whose  authority 
extends  over  the  whole  province.  The  principal  medical  institu- 
tions are  the  King's  hospital,  Balrampur  hospital,  Government  dis- 
pensary and  lunatic  asylum.  Tbe  leading  educational  establish- 
ments are  the  Canning  college,  Martinifcrc  college,  Wards  institu- 
tion, Loretto  convent,  and  a number  of  schools  under  the  chary* 
of  the  Church  of  England  and  American  missiona 

History. — The  most  interesting  event  in  the  modern  history  of 
Lucknow  is  the  siege  during  the  mutiny  of  1857-58.  Symptoms 


60  LUC- 

of  dtasffectlon  occurred  r«s  early  m April  1857,  end  Sir  Henry 
Lawrence  immediately  toak  steps  to  meet  the  danger  by  fortifying 
the  residency  and  accumulating  atoraa.  On  the  night  of  the  30th 
"v  the  expected  insurrection  broke  out ; the  men  of  the  71  it 
regiment  of  native  infantry,  with  a few  from  the  other  regiments, 
began,  to  bum  the  bungalow*  of  their  officer*,  and  to  murder  the 
inmates,  but  were  dispersed  by  the  Enropean  force  and  fled 
towards  Sitipur.  Though  the  city  thus  remained  in  the  hands  of 
the  British,  the  symptoms  of  disaffection  amongst  the  remaining 
native  troops  were  unmistakable,  and  on  Jana  11  the  military 
police  and  native  cavalry  broke  into  open  revolt,  followed  on  the 
succeeding  morning  by  the  native  infantry.  On  the  20th  news  of 
the  fall  of  Cawnpur  arrived  ; and  on  the  29th  occurred  the  failure 
of  Lawrence's  attack  upon  the  advancing  enemy,  in  conaequeuce 
of  which  the  British  troops  fell  back  on  Lucknow,  abandoned  the 
Machi  Bh&wan,  and  concentrated  all  their  strength  upon  the  resi- 
dency. The  siege  of  the  enclosure  began  upon  July  1.  Three  un- 
successful  assaults  were  made  by  the  mutineers  on  July  20,  August 
10,  and  August  18 ; but  meanwhile  the  British  within  were  dwind- 
ling away.  On  September  5 news  of  the  relieving  force  under 
Outrun  and  Havelock  reached  the  garrison,  and  on  the  22d  the 
relief  arrived  at  the  AlambAgh,  a walled  garden  on  the  Cawnpur 
road  held  by  the  enemy  in  force.  Havelock  stormed  tho  Alambigh, 
and on  the  25th  fought  his  way  with  continuous  opposition  through 
the  narrow  lanes  of  the  city.  On  the  26th  he  arrived  at  the  gate  of 
the  residency  enclosure,  and  was  welcomed  by  the  gallant  defender* 
'Within.  The  sufferings  of  the  besieged  had  been  very  great  ; but 
even-  after  the  first  relief  it  became  clear  fhat  Lucknow  could  only 
>be  temporarily  defended  till  the  arrival  of  farther  reinforcement* 
should  allow  the  garrison  to  cht  it*  way  out  Night  and  day  the 
enemy  kept  up  a continual  firing  against  the  British  position,  while 
iOntiam,  who  had  reassumed  the  command  which  he  yielded  to  Have- 
lock daring  the  relief,  retaliated  by  frequent  sorties.  Throughout 
October  the  garrison  continued  its  gallant  defence,  and  a small 
party,  shut  up  in  the  Alambdgh,  and  cut  off  unexpectedly  from  the 
main  body,  also  contrived  to  hold  good  its  dangerous  Boat  Mean- 
while Sir  Colin  Campbell's  force  bod  advanced  from  Cawnpur,  and 
arrived  at  the  Alambagh  on  the  10th  of  November.  The  AlambAgh, 
the  Dilkusha  palace,  south-east  of  the  town,  the  Martini&re.  and  the 
8ikandra  BAgn,  the  chief  rebel  stronghold,  were  successively  carried 
in  the  course  of  the  six  following  days,  and  the  second  relief  waj  suc- 
cessfully accomplished.  Even  now,  however,  it  remained  impos- 
sible to  hold  Lucknow,  end  Sir  Colli*  Campbell  determined,  before 
undertaking  any  farther  offensive  operations,  to  rettim  to  Cawnpnr 
with  his  army,  escorting  the  civilians,  ladies,  and  children  rescued 
from  their  long  imprisonment  in  the  residency,  with  the  view  of 
forwarding  them  to  Calcutta.  On  the  morning  of  the  20th  Nov- 
ember the  troops  received  orders  to  march  for  the  Alsmbdgh  ; and 
the  residency,  tne  scene  of  so  long  and  stirring  a defence,  was  aban- 
doned for  a while  to  the  rebel  army.  Outrara  with  3500  men  held  the 
AUrntwipn  until  the  commander-in-chief  could  return  to  recapture  the 
capital  The  rebels  in  great  strength  again  surrounded  the  greater 
part  of  the  city,  for  a circuit  of  20  miles,  with  an  external  tne  of 
defence.  On  the  2d  of  March  1858  Sir  Colin  Campbell  found 
himself  free  enough  in  the  rear  to  march  once  more  npon  Lucknow. 
He  first  occupied  the  Hdkniha,  and  posted  guns  to  command  the 
Martinifcre.  On  the  5th  Brigadier  Franks  arrived  with  600C  men; 
Outram's  force  then  crossed  the  Gumti,  and  advanced  from  the 
direction  of  Eainfatd,  while  the  main  body  attacked  from  the  eonth- 
east  After  a week's  hard  fighting,  March  9-15.  the  rebels  were 
completely  defeated,  and  their  poets  captured  one  by  one. 

LUCRETIUS  (T.  Lucrotius  Carub),  more  than  any 
of  the  great  Roman  writers,  has  acquired  a new  interest  in 
the  present  day.  This  result  is  due,  not  so  much  to  a truer 
perception  of  the  force  and  purity  of  his  style,  of  the 
majesty  and  pathos  of  his  poetry,  or  of  the  great  sincerity 
of  his  nature,  as  to  the  recognition  of  the  relation  of  bis 
subject  to  many  of  the  questions  on  which  speculative 
curiosity  is  now  engaged.  It  would  be  misleading  to 
•peak  of  him,  or  of  the  Greek  philosophers  whose  tenets 
he  expounds,  as  anticipating  the  more  advanced  scientific 
hypotheses  of  modern  times.  But  it  » in  his  poem  that 
we  find  the  most  complete  account  of  the  chief  effort  of 
the  ancient  mind  to  explain  the  beginning  of  things,  and 
to  understand  the  course  of  nature  end  man's  relation  to 
it  Physical  philosophy  in  the  present  day  is  occupied 
with  the  earns  problems  as  those  which  are  discussed  in 
the  first  two  books  of  the  Dc  Hcrum  Natura.  The 
renewed  cariosity  as  to  the  origin  of  life,  the  primitive 
condition  of  man,  and  his  progressive  advance  to  civilisa- 
tion finds  au  attraction  in  the  treatment  of  the  same 
subjects  in  the  fifth  book.  The  old  war  between  science 
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and  theology,  which  has  been  revived  In  the  present 
generation,  is  fought,  though  with  different  weapons,  yet 
in  the  same  ardent  and  uncompromising  spirit  throughout 
tho  whole  poem,  as  it  is  in  the  writings  of  living  thinkers. 
In  comparing  the  controversies  of  the  present  day  with 
those  of  which  we  find  the  record  in  Lucretius,  we  are 
reminded  of  the  poet’s  own  description  of  the  war  of 
elements  in  the  world.— 

**  Denique,  tan  tope r«  inter  M cum  maxim*  mundi 
Pugnent  membra,'  pio  neqoaquam  concita  bello. 

Noune  vide*  aliquam  longi  cert&minia  ollis 
Poeae  dari  finem  t"  1 

But  this  concurrence  with  the  stream  of  speculation  in 
the  present  day  is  really  the  least  of  his  permanent  claims 
on  the  attention  of  the  world.  His  position  both  amoDg 
ancient  and  modern  writers  is  unique.  No  one  else  com- 
bines in  the  same  degree  the  contemplative  enthusiasm  of 
a philosopher,  the  earnest  purpose  of  a reformer  and  moral 
teacher,  and  the  profound  pathos  and  sense  of  beauty  of  a 
great  poet  He  stands  alone  among  his  countrymen  as 
much  in  the  ardour  with  which  he  observes  and  reasons 
on  the  processes  of  nature  as  in  the  elevation  of  feeling 
with  which  he  recognises  the  majesty  of  her  laws,  and  the 
vivid  sympathy  with  which  he  interprets  the  manifold 
variety  of  her  lifa  It  would  have  been  an  instructive 
study  to  have  traced  some  connexion  between  his  personal 
circumstances  and  the  intellectual  and  moral  position 
which  hs  holds.  We  naturally  ask  what  influence  of 
teachers  in  Rome  or  Athens  first  attracted  him  to  this 
study  and  observation  of  natural  phenomena,  what  early 
impressions  or  experience  gave  so  sombre  a colouring  to 
his  view  of  life,  how  far  the  delight,  so  strange  In  an 
ancient  Roman,  which  he  seems  to  fiud  in  a kind  of  recluse 
communion  with  nature,  and  the  spirit  of  pathetic  or 
indignant  satire  in  which  he  treats  the  more  violent  phases 
of  passion  and  the  more  extravagant  modes  of  luxury,  was 
a recoil  from  the  fascination  of  pleasurea  in  which  his  con- 
temporaries and  equals  freely  indulged.  We  should  like 
also  to  know  how  far  the  serene  heights  which  he  professed 
to  have  attained  procured  him  exemption  from  or  allevia- 
tion of  the  actual  sorrows  of  life.  But  such  questions, 
suggested  by  the  strong  interest  which  the  impress  of 
personal  feeling  and  character  stamped  on  the  poem 
awakens  in  tho  reader,  can  only  be  raised ; there  are  no 
ascertained  facts  by  which  they  can  be  settled.  There  is 
no  ancient  poet,  with  the  exception  of  Homer,  of  whosa 
history  so  little  is  positively  known.  Unlike  Catullus, 
Horace,  Virgil,  Cicero,  Tacitus,  and  nearly  all  the  great 
Roman  writers,  he  is  absolutely  silent  on  the  subject  of 
his  own  position  and  fortunes.  Nor  is  this  silence  com- 
pensated by  any  personal  reference  to  him  in  the  works  of 
his  two  eminent  contemporaries  by  whom  the  social  life  of 
their  ago  is  so  amply  illustrated,  Cicero  and  Catullus, 
although  it  is  certain  that  each  of  them  read  bis  poem 
almost  immediately  after  it  was  given  to  the  world.  The 
great  poets  of  the  following  ages  were  influenced  by  his 
genius,  but  they  tell  us  nothing  os  to  his  -career.  So  con- 
sistently does  he  seem  to  have  followed  the  maxim  of  his 
master,  “ Fasa  through  life  unnoticed,**  and  to  have  realised, 
in  ths  midst  of  the  excited  political,  intellectual,  and 
social  life  of  the  last  years  of  the  republic,  the  ideal  of 
those  **  who  do  not  wish  to  be  known  even  while  living. **  * 

Our  sole  information  concerning  hiB  life  is  found  ill  the 
brief  summary  of  Jerome,  written  more  than  four  centuries 
after  the  poet’s  death.  Scholars  are  now  agreed  that  in 
these  summaries,  added  to  his  translation  of  the  Eusebian 

1 " Jn  fin*,  m tli*  mightiest  members  of  tha  world  are  battling 
fiercely  togother  In  an  unhallowed  feud,  ew*t  thou  pot  that  some  end 
of  the  long  warfare  may  be  reached  by  them  ? ’* 

* Quoted  from  Pliny  by  M.  Martha  in  Lt  Pofmt  d*  Lncriu. 
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Chronicle,  Jerome  followed,  often  caretossly  and  inaccurately,  , 
the  accounts  contained  tn  the  lust  work  of  Suetonius  t>» 
Yirit  IUustrihia.  But  that  tfork  was  written  about  two  . 
centuries  after  the  death  of  Lucretius ; and,  although  it  is 
likely  that  Suetonius  used  the  information  transmuted  by 
sarlier  grammarians,  there  is  nothing  to  guide  us  to  the 
original  sources  from  which  the  tradition  concerning  the 
life  of  Lucretius  was  derived.  The  strange  character  of 
the  story  which  has  been  transmitted  to  cs,  and  the  went 
of  any  support  to  it  from  external  evidence,  oblige  os  to 
receive  it  with  a certain  reserve. 

According  to  this  account  the  poet  eras  born  in  the  year 
94  blc.  ; he  became  mad  (“in  furorem  versus")  in  conse- 
quence of  the  administration  of  a love-philtre ; and  after 
composing  several  books  in  his  lucid  intervals,  which  were 
subsequently  corrected  by  Cicero,  he  died  by  his  own  hand 
in  the  forty-fonrth  year  of  bis  age.  The  statement  of 
Pouatus  in  his  life  of  Virgil,  a work  also  based  on  the 
lost  work  of  Suetonius,  that  Lucretius  died  on  the  15th  of 
October  55  act,  the  same  day  on  which  Virgil  assumed  the 
toga  vt'rtfu,  is  inconsistent  either  with  the  date  assigned 
for  the  poet’s  birth  or  with  the  age  at  which  ho  is  said  to 
have  died.  A single  mention  of  the  poem  (which  from 
the  condition  in  which  it  has  reached  us  may  be  assumed 
to  have  been  published  posthumously)  in  a letter  of 
Cicero's,  written  early  in  64  B.C.,  is  confirmatory  of  the 
date  given  by  Donates  as  that  of  the  poet's  death.  Similar 
errors  io  chronology  are  common  in  the  eummaries  of 
Jerome ; and,  where  then  is  an  inconsistency  between  the 
date  assigned  for  the  birth  of  any  author  and  the  age  at 
which  he  is  said  to  have  died  (as,  for  instance,  in  the  case 
of  Catullns),  there  are  grounds  for  believing  that  the  error 
lies  in  the  first  date.  Taking  the  statements  of  Donatos 
and  of  Jerome  together,  we  may  consider  it  probable  that 
Lucretius  died  in  the  October  of  65  no.,  in  the  forty-fourth 
year  of  his  age,  and  that  he  wes  boro  either  late  in  the 

Car  99  no.  or  early  in  the  year  98  b.c.  He  would  thns 
about  seven  years  younger  than  Cicero,  a year  or  two 

S unger  than  Jnliua  Cesar,  about  the  same  age  as 
emmins,  to  whom  the  poem  is  dedicated,  and  about 
fifteen  years  older  than  Catullna  and  Calvus,  the  younger 

Kets  of  his  generation,  from  whom  he  is  widely  separated 
th  by  his  more  archaic  style  and  rhythm  and  by  the  greater 
seriousness  of  his  art  and  the  more  earnest  dignity  of  his 
sharacter.  The  other  statements  of  Jerome  have  been 
questioned  or  disbelieved  on  the  ground  of  their  intrinsic 
improbability.  They  have  been  regarded  as  a fiction 
Invented  in  a later  time  by  the  enemies  of  Epicureanism, 
with  the  view  of  discrediting  the  most  powerful  work 
ever  produced  by  soy  disciple  of  that  sect  It  is  more  in 
conformity  with  ancient  credulity  than  with  modem  science 
to  attribute  a permanent  tendency  to  derangement  to  the 
accidental  administration  of  any  drug,  however  potent  A 
work  characterised  by  such  strength,  consistency,  and  con- 
tinuity of  thought  is  not  likely  to  have  been  compoeed 
"per  intervallainsaniie."  Donatus.in  mentioning  the  poet'e 
death,  give*  no  hint  of  the  act  of  suicide.  The  poets  of  the 
Augustan  age,  who  were  deeply  interested  both  in  his 
philosophy  and  his  poetry,  are  entirely  silent  about  tho 
tragical  story  of  his  life.  Cicero,  by  his  professed  anta- 
gonism to  tho  doctrines  of  Epicurus,  by  his  inadequate 
appreciation  of  Lucretius  himself,  and  by  the  indifference 
which  be  shows  to  other  contemporary  poets,  seems  to 
have  been  neither  fitted  for  the  task  of  correcting  the 
nnfimshad  work  of  a writer  whose  genius  was  so  distinct 
from  his  own,  nor  likely  to  hsvo  cordially  undertaken  such 
a task. 

Yet  these  considerations  do  not  lead  to  the  absolute 
rejection  of  the  story  as  a pore  invention  of  a hostile 
and  uncritical  age.  The  evidence  afforded  by  the 


poem  rather  leads  to  the  conclusion  that  tho  tradition 
contains  some  germ  of  fact  We  need  not  attach  any 
importance  to  the  supposed  efficacy  of  the  love-phiitre  in 
producing  mental  alienation,  nor  are  we  called  opc  i to 
think  of  Lucretius  as  one  liable  to  recurring  fits  of  insanity, 
in  the  ordinary  sense  of  the  word.  Bat  it  is  remarkable, 
as  was  first  observed  by  Ur  Monro,  his  English  editor, 
that  in  more  than  one  passage  of  his  poem  be  writes  with 
extraordinary  vividness  of  the  impression  produced  both 
by  dreams  and  by  waking  visions  it  it  true  that  the 
philosophy  of  Epicurus  put  great  street  on  these,  es 
affording  the  explanation  of  the  origin  of  supernatural 
beliera.  But  the  insistence  with  which  Lucretius  mums 
to  the  subject,  and  the  horror  with  which  he  recalls  the 
effects  of  such  abnormal  phenomena,  suggest  the  inference 
that  he  himself  may  have  been  liable  to  such  hallucinations, 
which  are  said  to  be  consistent  with  perfect  sanity,  though 
they  may  be  the  precursors  either  of  madness  or  of  a state 
of  despair  and  melancholy  which  qften  ends  in  s aidin' 
Other  passages  in  his  poem,  as,  for  instance,  the  line* 

" Nos  sgrre  hoc  tutem,  ft  natorsm  qawrere  reruns. 

Semper  et  mvcnUni  patziia  exporters  chartia,”1 

where  he  desJKbcs  himself  as  ever  engaged,  even  in  hit 
dreams,  on  his  task  of  inquiry  and  composition,  produce 
the  impression  of  an  unrelieved  strain  of  mind  end  feeling; 
which  may  have  ended  in  some  extreme  reaction  of  spirit, 
or  in  some  failure  of  intellectual  power,  from  the  conscious- 
ness of  which  he  may,  in  accordance  with  examples  which 
he  himself  quotes,  have  taken  refuge  in  suicide.  But  the 
atrongeat  confirmation  of  the  existence  of  some  germ  of 
fact  in  the  tradition  is  found  in  the  unfinished  condition 
in  which  the  poem  has  reached  us.  The  subject  appears 
indeed  to  have  been  fully  treated  in  accordance  with  the 
plan  sketched  out  in  the  introduction  to  the  first  book. 
But  that  book  ia  the  only  one  which  is  finished  in  etyle 
and  in  the  arrangement  of  ita  matter.  In  all  the  others, 
and  especially  in  the  last  three,  the  continuity  of  the  argu- 
ment is  frequently  broken  by  passages  which  most  have 
been  inserted  after  the  first  draft  of  the  arguments  was 
written  oat.  Thns,  for  instance,  in  his  account  of  the 
transition  from  savage  to  civilised  life,  he  assumes  at  v. 
1011  the  discovery  of  the  use  of  skins,  fire,  Ac.,  and  the 
first  beginning  of  civil  society,  and  proceeds  at  1028  to 
explain  the  origin  of  language,  and  then  again  returns, 
from  1090  to  1180,  to  speculate  npon  the  first  use  of  fire 
and  the  earliest  stages  of  political  life  These  breaks  in 
the  continuity  of  the  argument  show  what  might  also  be 
inferred  from  frequent  repetitions  of  lines  which  have 
appeared  earlier  in  the  poem,  end  from  the  rough  work- 
manship of  passages  in  the  later  books,  that  the  poem 
could  not  have  received  the  final  revision  of  the  author, 
and  must  have  been  given  to  the  world  by  some  editor 
after  his  death.  Nor  ia  there  any  great  difficnity'in 
believing  that  that  editor  was  Cicero.  It  is  not  necessary 
to  press  the  meaning  of  the  word  “.emendavit”  as  applied 
to  the  task  fulfilled  by  him.  Cicero  oertainly  wa*  incap- 
able of “ improving  ” any  of  the  poetry  of  Lucretius,  and  the 
slight  mention  which  he  makes  of  die  poem  in  a letter  to 
his  brother  ("  the  poem  of  Lucretius  is,  as  yon  describe  it, 
n work  not  of  much  genius  bht  of  much  art  * *)  seems  to 
imply  that  he  was  not  very  capable  of  appreciating  it. 
But  other  motives,  besides  appreciation  of  the  poet's 
genius  or  sympathy  with  hia  doctrines,  may  have  induced 


1 C/.  Fortnightly  iterfese,  September  1878. 

* ‘ While  I neera  to  be  ever  busily  plying  this  task,  to  be  inquiring 
Into  the  nature  of  things,  sod  to  be  expounding  my  discoveries  by 
writings  in  my  native  tongue" 

'The  rending  is  so  uirertnin  that  it  in  doubtful  whether  it  ie  tnu 
claim  of  genius  or  of  nrt  tbnt  Cicero  refuses  to  ronredn.  Some  inter- 
pcnUtions  of  the  pnunge  Imply  thnt  he  conceited  both. 
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him  to  undertake  & task  which  has  not  been  very  success- 
fully performed.  It  may  be  remarked  further  that 
scepticism  as  to  statements  about  their  lives  is  less 
‘warranted  in  the  case  of  the  great  Roman  than  of  the 
great  Greek  writers,  from  the  fact  that  the  work  of 
criticism  went  on  at  Rome  contemporaneously  with  the 
progress  of  original  creation,  and  that  the  line  of  gram- 
marians and  commentators  by  whom  these  statements  were 
transmitted  continued  unbroken  almost  from  the  first 
beginning  of  Latin  literature. 

We  find  in  the  instance  of  nearly  atl  the  other  Latin 
poets,  oven  of  the  most  obscure  among  them,  that  their 
birthplace  has  been  recorded,  and  it  has  often  been 
remarked  that  Latin  poetry  was  an  Italian  and  provincial 
rather  than  & purely, Roman  product.  From  the  absence 
of  any  claim  on  the  part  of  any  other  district  of  Italy 
to  the  .honour  of  having  given  birth  to  Lucretius  it  is 
inferred  that  he  was  au  exception  to  the  rule,  and  was 
of  purely  Roman  origin.  No  writer  certainly  is  more 
purely  Roman  in  personal  character  and  in  strength  of 
understanding.  He  seems  to  speak  of  Rome  as  his 
native  state  in  such  expressions  as  “ patriai  tempore 
iniquo,"  “ patrii  sermonis  egestos,"  and  “ patras  chartis.” 
His  silence  on  the  subject  of  Toman  greatness  and 
glory  as  contrasted  with  the  piomirence  of  these  sub- 
jects in  the  poetry  of  men  of  provincial  birth  such  as 
Ennius,  Virgil,  and  Horace,  may  be  explained  by  the 
principle  that  the  familiarity  of  long-inherited  traditions 
had  made  the  subject  one  of  less  wonder  and  novelty  to 
him.  The  Lucretian  gens  to  which  he  belonged  was  one 
of  the  oldest  of  the  great  Roman  houses,  nor  do  we  hear 
of  the  name,  as  we  do  of  other  great  family  names,  as 
being  diffused  over  other  parts  of  Italy,  or  as  designating 
men  of  obscure  or  servile  origin.  It  seems  from  the 
evidence  of  the  name,  confirmed  by  the  tone  in  which  he 
writes,  as  probable  as  any  such  inference  can  be  that 
Lucretius  was  a member  of  the  Roman  aristocracy,  belong- 
ing either  to  a senatorian  or  to  one  of  the  great  equestrian 
families,  living  in  easy  circumstances,  and  familiar  with 
the  spectacle  of  luxury  and  artistic  enjoyment  which  the 
great  houses  of  Rome  and  the  great  country  houses  in  the 
most  beautiful  parts  of  Italy  presented.  If  the  Roman 
aristocracy  of  his  time  had  lost  much  of  the  virtne  and  of 
the  governing  qualities  of  their  ancestors,  they  showed  in 
the  last  years  before  the  establishment  of  monarchy  a taste 
for  intellectual  culture  which  might  have  made  Rome  as 
great  in  literature  as  in  arms  and  law,  if  the  republic  could 
bavo  continued.  The  discussions  which  Cicero  puts  in  the 
mouth  of  Velleius,  Cotta,  Ac.,  indicate  the  new  taste  for 
philosophy  developed  among  members  of  the  governing 
class  during  the  youth  of  Lncretius;  and  we  hear  of 
eminent  Greek  teachers  of  the  Epicurean  sect  being 
settled  at  Rome  at  the  same  time,  and  living  on  terms  of 
intimacy  with  them.  The  inference  that  Lncretius  be- 
longed to  this  class,  and  shared  in  the  liberal  culture 
which  it  received,  is  confirmed  by  the  tone  in  which  he 
addresses  Memmius,  a man  of  an  eminent  senatorian 
family,  and  of  considerable  oratorical  and  poetical  accom- 
plishment, to  whom  the  poem  is  dedicated.  His  tone  to 
Memmius  is  quite  unlike  that  in  which  Virgil  or  even 
Horace  addresses  Maecenas.  He  addresses  him  as  an 
equal ; he  expresses  sympathy  with  the  prominent  part 
his  friend  played  in  public  life,  and  admiration  for  bis 
varied  accomplishment,  but  on  bis  own  subject  claims  to 
apeak  to  him  in  the  tones  of  authority. 

Although  our  conception  of  the  poet’s  life  and  circum- 
stances is  necessarily  vague  and  meagre,  yet  his  personal 
force  is  so  remarkable  and  so  vividly  impressed  on  his 
poem,  and  his  language  bears  so  unmistakably  the 
stamp  of  sincerity,  that  we  seem  able  to  form  a consistent 


idea  of  his  tastes  and  habits,  bis  sympathies  and  convic- 
tions, his  moral  and  emotional  nature.  If  we  know  nothing 
of  the  particular  experience  which  determined  his  passionate 
adherence  to  the  Epicurean  creed  and  his  attitude  of  spiritual 
and  social  isolation  from  the  ordinary  course  of  Roman  life 
and  belief,  we  can  at  least  say  that  the  choice  of  a contem- 
plative life  was  not  the  result  of  indifference  to  the  fate  of 
the  world,  or  of  any  natnral  coldness  or  even  calmness  of 
temperament.  In  some  of  his  most  powerful  poetry,  as  ia 
the  opening  lines  of  the  second  and  of  the  third  books,  we 
can  mark  the  strong  recoil  of  a humune  and  sensitive  spirit 
from  the  horrors  of  the  reign  of  terror  which  he  witnessed 
in  his  youth,  and  from  the  anarchy  and  confusion  which 
prevailed  at  Rome  during  the  later  years  of  his  life ; while 
his  vivid  realisation  of  the  pains  and  disappointments  of 
passion,  of  the  unsatisfying  nature  of  all  violent  emotion, 
and  of  the  restlessness  and  weariness  of  life  which  excessive 
luxury  entails,  suggest  at  least  the  inference  that  he  had 
not  been  through  his  whole  career  so  much  estranged  from 
the  social  life  gf  his  day  as  he  seems  to  have  been  in  his 
later  years.  Passages  in  his  poem  attest  his  familiarity 
with  Hie  pomp  and  luxury  of  city  life,  with  the  attractions 
of  the  public  games,  and  with  the  pageantry  of  great 
military  spectacles.  But  much  the  greater  mass  cf  Ibe 
illustrations  of  his  philosophy  scattered  through  the  P0*® 
indicate  that,  while  engaged  in  its  composition,  and  in  the 
studies  preparatory  to  it,  he  must  have  lived  in  the  country 
or  by  the  sea-shore,  and  that  he  must  have  passed  much  of 
his  time  in  the  open  air,  exercising  at  once  the  keen  observa- 
tion of  a naturalist  and  the  contemplative  vision  of  a poet 
He  shows  a fellow  feeling  with  the  habits  aud  moods  of 
the  animals  associated  with  human  toil  and  adventure. 
He  seems  to  have  found  a pleasure,  more  congenial  to  the 
modern  than  to  the  ancient  temperament,  in  ascending 
mountains  or  wandering  among  their  solitudes  (vi.  469, 
iv.  575).  References  to  companionship  in  these  wander- 
ings, and  the  well-known  description  of  the  charm  of  a 
rustic  meal  (iL  29)  enjoyed  with  comrades  amid  beautiful 
scenery  and  in  fine  weather,  speak  of  kindly  sociality 
rather  than  of  any  austere  separation  from  his  fellowa 
Other  expressions  in  his  poem  (e.g.,  iiL  10,  Ac.)  imply 
, that  he  was  an  ardent  student  of  books,  as  well  as  a 
1 sympathetic  observer  of  outward  phenomena.  Foremost 
among  these  were  the  writings  of  his  master  Epicurus ; 
but  he  had  also  an  intimate  knowledge  and  appreciation 
' of  the  philosophical  poem  of  Empedocles,  and  at  least  ao 
acquaintance  with  the  works  of  Democritus,  Anaxagoras 
Heraclitus,  Plato,  and  the  Stoical  writere.  Of  other  Greek 
prose  writers  he  knew  Thucydides  and  Hippocrates ; while 
of  the  poets  he  expresses  in  more  than  one  passage  the 
highest  admiration  of  Homer,  whom  he  has  imitated  in 
several  places.  Next  to  Homer  Euripides  is  most  fre- 
quently reproduced  by  him.  There  is  an  evident  struggle 
between  the  impulses  of  his  imaginative  temperament, 
prompting  him  to  recognize  the  supremacy  of  the  great 
masters  in  art  and  poetry,  and  the  influence  of  the  teach- 
ing of  Epicurus,  in  accordance  with  which  the  old  poets 
and  painters  of  Greece  are  condemned  as  the  authors  and 
propagators  of  false  ideas  both  of  nature  and  the  gods. 
But  his  poetical  sympathy  was  not  limited  to  the  poets  of 
Greece.  For  his  own  countryman  Ennius  he  expresses  an 
affectionate  admiration ; and  he  imitates  his  language,  his 
rhythm,  and  his  manner  in  many  places.  The  fragments 
of  the  old  tragedian  Pacuvius  and  of  the  satirist  Lncilius 
show  that  Lucretius  had  made  use  of  their  expressions  and 
materials.  In^hiB  studies  he  was  attracted  by  the  older 
writers,  both  Greek  and  Roman,  in  whose  masculine 
temperament  and  understanding  he  recognized  mi  affinity 
with  his  own.  He  had  a most  enthusiastic  admiration 
for  genius,  especially  when  exercised  in  the  investiga 
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don  and  discovery  of  truth.  His  devotion  to  Epicnrus 
seems  at  first  sight  more  difficult  to  explain  than  his 
enthusiasm  for  Empedocles  or  Ennius.  Probably  he 
found  in  his  calmness  of  temperament,  in  his  natural  or 
acquired  indifference  to  all  violent  emotion,  even  in  his 
want  of  imagination,  a sense  of  rest  and  of  exemption 
from  the  disturbing  influences  of  life  which  the  passionate 
heart  of  t£e  poet  denied  himself ; while  in  his  physical 
philosophy  he  found  both  an  ansa  er  to  the  questions  which 
perplexed  him  and  an  inexhaustible  stimulus  to  his  intol- 
lectnal  curiosity.  The  combative  energy,  the  sense  of 
superiority,  the  spirit  of  satire,  characteristic  of  him  as  a 
Roman,  unite  with  his  loyalty  to  Epicurus  to  render  him 
not  only  polemical  bat  intolerant  and  contemptuous  in  his 
tone  toward  the  great  antagonists  of  hia  system,  the  Stoics, 
whom,  while  constantly  referring  to  them,  he  does  not 
condescend  even  to  name.  With  his  admiration  of  the 
genius  of  others  he  combines  a strong  sense  of  his  own 
power.  He  is  quite  conscious  of  the  great  importance  and 
of  the  difficulty  of  his  task ; but  he  feels  his  own  ability 
to  cope  with  it  Ho  has  the  keenest  capacity  for  intel- 
lectual pleasure,  and  speaks  of  the  constant  charm  which 
he  found  both  in  the  collection  of  his  materials  and  in  the 
exercise  of  his  art  Ii  his  mind  was  overstrained  by  the 
incessant  devotion  to  his  task  of  which  he  speaks,  he  allows 
no  expression  of  fatigne  or  discouragement  to  -escape  from 
him.  The  ardour  of  study,  the  delight  in  contemplative 
thought,  the  “sweet  love  of  the  muses,”  the  “great  hope 

fame,”  all  combined  to  bear  him  buoyantly  through  all 
the  difficulties  aud  fatigues  of  his  long  and  lonely 
adventure. 

It  is  more  difficult  to  infer  the  moral  than  the  intellectual 
characteristics  of  a great  writer  from  the  personal  impress 
left  by  him  on  his  work.  Yet  it  is  not  too  much  to  say 
that  there  is  no  work  in  any  literature  that  produces  a 
profounder  impression  of  sincerity.  No  writer  shows  a 
) us  ter  scorn  of  all  mere  rhetoric  and  exaggeration.  This 
is  one  of  the  main  causes  of  the  spell  which  the  poem 
exercises  over  ns.  By  no  Stoic  even  could  the  doctrine  of 
independence  of  the  world,  and  of  the  superiority  of 
simplicity  over  show  and  luxury,  be  more  forcibly  and 
consistently  inculcated.  No  one  shows  truer  courage,  not 
marred  by  irreverence,  in  confronting  the  great  problems 
of  human  destiny,  or  greater  strength  in  triumphing  over 
human  weakness.  No  one  shows  a truer  humanity  and  a 
more  tender  sympathy  with  natural  sorrow.  In  reverence 
for  the  sanctities  of  human  affection,  Virgil  alone  is  his 
equal,  nor  is  it  an  unlikely  surmise  that  it  was  to  the  power 
of  this  sentiment,  and  the  influence  which  it  had  on  his 
relation  with  others,  that  he  owed  the  cwpiomen  of 
“ Caros  "l  or  the  “ beloved.” 

The  peculiarity  of  the  poem  of  Lucretius,  that  which 
makes  it  uniqno  in  literature,  is  that  it  is  a reasoned  system 
of  philosophy,  written  in  verse.  The  subject  was  chosen 
and  the  method  of  exposition  adopted,  not  primarily  with 
tbs  idea  of  moving  and  satisfying  the  imagination,  but 
of  communicating  truth.  The  prosaic  title  De  lierum 
Natura,  a translation  of  the  Greek  wcpl  implies 

the  subordination  of  the  artistic  to  a speculative  motive. 
As  in  the  case  of  nearly  all  the  great  works  of  Roman 
literary  genius,  the  form  of  the  poem  was  borrowed  from 
the  Greeks.  The  rise  of  speculative  philosophy  in  Greece 
was  coincident  with  • the  beginning  of  prose  composition, 
and  many  of  the  earliest  philosophers  gave  their  thoughts 
to  the  world  in  the  prose  of  the  Ionic  dialect ; othera 
however,  and  especially  the  writers  of  the  Greek  colonics 
in  Italy  and  Sicily,  expounded  their  systems  in  continuous 
poems  composed  in  the  epic  hexameter.  These  writers 
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flourished  in  the  beginning  and  first  half  of  the  5th  century 
B.C.,1 — the  great  awakening  time  of  the  intellectual, 
imaginative,  and  artistic  faculties  of  the  ancient  world. 
The  names  most  famous  in  connexion  with  this  kind  of 
poetry  arts  those  of  Xenophanes  and  Parmenides,  the 
Eleatics,  and  that  of  Empedocles  of  Agrigentum.  The 
last  was  less  important  as  a philosopher,  but  greater  than 
the  others  both  as  a poet  and  a physicist  On  both  of 
these  grounds  he  had  a greater  attraction  to  Lucretius. 
The  fragments  of  the  poem  of  Empedocles  show  that  the 
Roman  poet  regarded  that  work  as  his  model.  In  accord- 
ance with  this  model  he  has  given  to  his  own  poem  the 
form  of  a personal  address,  bo  has  developed  his  argument 
systematically,  and  has  applied  the  sustained  impetus  of 
epic  poetry  to  the  treatment  of  some  of  the  driest  and 
abstrusest  topics.  Many  ideas  and  expressions  of  the 
Sicilian  have  been  reproduced  by  the  Roman  poet;  and 
the  same  tone  of  impassioned  solemnity  and  melancholy 
seems  to  have  pervaded  both  works.  But  Lucretius,  if 
less  original  as  a thinker,  was  probably  a much  greater 
poet  than  Empedocles.  With  the  speculative  enthusiasm 
of  the  Greeks  he  combines,  in  a remarkable  measure,  the 
Italian  susceptibility  to  the  charm  of  nature,  aud  the  greater 
humanity  of  feeling  which  belongs  to  a more  advanced 
stage  of  human  history.  But  what  chiefly  distinguishes 
him  from  his  Greelt  prototypes  is  that  his  purpose  is  rather 
ethical  than  purely  speculative.  He  shares  with  them  the 
delight  io  inquiry  aud  discovery ; but  the  zeal  of  a teacher 
and  reformer  is  more  strong  in  him  than  even  the  intel- 
lectual passion  of  a thinker.  His  speculative  ideas,  his 
moral  teaching,  and  hia  poetical  power  are  indeed  inter- 
dependent on  one  another,  and  this  interdependence  is 
what  mainly  constitutes  their  power  and  interest  But  of 
the  three  claims  which  he  makes  to  immortality, — 

“ Frimum  quod  magma  doceo  do  rebcu,  et  artia 
Bcligionum  animum  nodia  cxsolvere  pergo, 

Deinde  quod  obocura  do  re  taro  lucid*  p*ugo 
Camilla  mussto  contingent  cuncta  lepore, — '*• 

that  which  he  himself  regarded  as  supreme  was  the  second, 
— the  claim  of  a liberator  of  the  human  spirit  from  the 
cramping  bonds  of  superstition. 

This  purpose  is  announced  by  him  over  ana  over  again, 
as  for  instance  at  the  beginning  of  the  argument  in  the  first, 
second,  third,  and  sixth  books.  The  main  idea  of  the  poem 
is  the  irreconcilable  opposition  between  the  truth  of  the  laws 
of  nature  and  the  falsehood  of  the  old  superstitions.  But 
it  is  not  merely  by  the  intellectual  opposition  between  truth 
and  falsehood  that  he  is  moved.  The  happiness  and  the 
dignity  of  life  are  regarded  by  him  as  absolutely  dependent 
on  the  acceptance  of  the  trne  and  the  rejection  of  the  false 
doctrine.  The  ground  of  his  extravagant  eulogies  of 
Epicurus  is  that  he  recognized  in  him  the  first  great 
champion  in  the  war  of  liberation,  and  in  his  system  of 
philosophy  be  believed  that  he  had  found  the  weapons  by 
which  this  war  could  be  most  effectually  waged  Follow- 
ing in  his  footsteps,  he  sets  before  himself  the  aim  of 
finally  crashing  that  fear  of  the  gods  and  that  fear  of  death 
resulting  from  it  which  he  regards  as  the  source  of  all  the 
human  ills.  Incidentally  ho  desires  also  to  purify  the 
heart  from  other  violent  passions  which  corrupt  it  and  mar 
its  peace.  But  the  source  even  of  these — the  passions  of 
ambition  and  avarice — he  finds  in  the  fear  of  death  ; and 
that  fear  ho  resolves  into  the  fear  of  eternal  punishment 
after  death. 

The  selection  of  his  subject  end  the  order  in  which  it  is 
treated  are  determined  by  this  motive.  Although  the  title 

# “ First,  by  rr*sou  of  the  Ri-e*lii<-nn  of  tny  anmment,  and  bit  port 
pose  to  net  free  Om  wind  from  the  clo*«  dmwn  boiuU  of  •uper*titiuu» 
next,  bcc*u»e  on  eo  dark  a theme  1 write  such  load  veree,  casting 
ail  the  charm  of  |<m'«y- 
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of  the  poem  implies  that  it  is  a treatise  on  the  “ whole 
nature  of  things,*’  the  aim  of  Lucretius  is  not  to  treat 
exhaustively  the  whole  of  natural  science,  recognized  in 
the  Epicurean  system,  but  only  those  branches  df  it  which 
are  necessary  to  clear  the  mind  from  the  fear  of  the  gods 
and  the  terrors  of  a future  state.  In  the  two  earliest  tyooks, 
accordingly,  he  lays  down  and  largely  illustrates  the  first 
principles  of  being  with  the  view  of  showing  that  the  world 
ia  not  governed  by  capricious  agency,  but  has  come  into 
existence,  continues  in  existence,  and  will  ultimately  pass 
away  in  accordance  with  the  primary  conditions  of  the 
elemental  atoms  which,  along  with  empty  space,  are  the 
only  eternal  and  immutable  substances.  These  atoms  are 
themselves  infinite  in  number  but  limited  in  tbeir  varieties, 
and  by  their  ceaseless  movement  and  combinations  during 
infinite  time  and  through  infinite  Bpace  the  whole  process 
of  creation  is  maintained.  In  the  third  book  be  applies 
the  principles  of  the  atomic  philosophy  to  explain  the 
nature  of  the  mind  and  vital  principle,  with  the  view  of 
showing  that  the  soul  perishes  with  the  body.  In  the 
fourth  book  he  discusses  the  Epicurean  doctrine  of  the 
“ simulacra,"  or  images,  which  are  cast  from  all  bodies,  and 
which  act  either  on  the  Bense*  or  immediately  on  the  mind, 
in  dreams  or  waking  visions,  as  affording  the  explanation 
of  the  belief  in  the  continued  existence  of  the  spirits  of 
the  departed.  The  fifth  book,  which  has  the  most  general 
interest,  professes  to  explain  the  process  by  which  the 
earth,  the  sea,  the  Bky,  the  sun,  moon,  and  stars,  were 
formed,  the  origin  of  life,  and  the  gradual  advance  of 
man  from  the  most  savage  to  the  most  civilized  condition. 
All  these  topics  are  treated  with  the  view  of  showing  that 
the  world  is  not  itself  divine  nor  directed  by  divine  agency. 
The  sixth  book  is  devoted  to  the  explanation,  in  accordance 
with  natural  causes,  of  some  of  the  more  abnormal 
phenomena,  such  as  thunderstorms,  volcanoes,  earthquakes, 
Ac.,  which  are  special  causes  of  supernatural  terrors. 

It  would  be  impossible,  within  the  limits  of  this  article, 
to  give  any  detailed  account  or  criticism  of  an  argument 
which  is  carried  on,  with  the  interruption  only  of  occasional 
episodes,  in  which  the  moral  teaching  of  the  poet  is 
enforced,  through  a poem  extending  to  between  six  and 
seven  thousand  lines.  Readers  who  are  especially  inter- 
ested in  the  science  of  Lucretius  will  find  tho  subject 
clearly  treated  in  chapter  v.  of  Lange’s  History  of  Material- 
ism. The  consecutive  study  of  the  argument  produces 
on  most  readers  a mixed  feeling  of  dissatisfaction  and 
admiration.  They  are  repelled  by  the  dryness  of  much  of 
the  matter,  the  unsuitableness  of  many  of  the  topics  dis- 
cussed for  poetic  treatment,  the  arbitrary  assumption  of 
premisses,  the  entire  failure  to  establish  the  connexion 
between  the  concrete  phenomena  which  the  author  pro- 
fesses to  explain  and  these  assumptions,  and  the  errone- 
ousness  of  many  of  the  doctrines  which  are  stated  with 
dogmatic  confidence.  On  the  other  hand  they  are  con- 
stantly impressed  by  bis  poVer  of  reasoning  both  de- 
ductively and  inductively,  by  the  subtlety  and  fertility 
of  invention  with  which  he  applies  analogies,  by  the  clear- 
ness and  keenness  of  his  observation,  by  the  fulness  of 
matter  with  which  his  mind  ia  stored,  and  by  the  consecu- 
tive force,  the  precision,  aod  distinctness  of  his  style,  when 
employed  in  the  processes  of  scientific  exposition.  The 
6 rat  two  books  enable  ns  better  than  anything  else  in 
ancient  literature  to  appreciate  the  boldness  and,  on  the 
whole,  the  reasonableness  of  the  ancient  mind  in  forming 
hypotheses  on  great  matters  that  still  baffle  the  investiga- 
tions of  science.  The  third  and  fourth  books  give  evidence 
of  acuteness  in  psychological  analysis;  the  fourth  and  sixth 
of  the  moat  active  and  varied  observation  of  natural  pheno- 
mena ; the  fifth  of  original  insight  and  strong  common 
aen&e  in  conceiving  the  origin  of  society  and  the  progressive 


advance  of  man  to  civilization.  But  the  chief  value  of 
Lucretius  as  a thinker  lies  in  his  firm  grasp  of  speculative 
ideas,  and  iu  his  application  of  them  to  the  interpretation 
of  human  life  and  nature.  It  is  in  this  application  that 
the  most  powerful  interest  of  his  poetry  lies.  All  pheno- 
mena, moral  as  well  as  material,  are  contemplated  by  him 
in  their  relation  to  one  great  organic  whole,  which  he 
acknowledges  under  the  name  of  “Natura  dsedala  rerum,*, 
and  the  most  beneficent  manifestations^  which  he  seems 
to  symbolize  and  almost  to  deify  in  the  u Alma  Venus," 
whom,  in  apparent  contradiction  to  his  denial  of  a divine 
interfereilce  with  human  affaire,  he  invokes  with  prayer  in 
the  opening  lines  of  the  poem.  In  this  conception  of 
nature  are  united  the  conceptions  of  law  and  order,  of 
ever-changing  life  and  interdependence,  of  immensity, 
individuality,  and  all-pervading  subtlety,  under  which  tho 
universe  is  apprehended  both  by  his  intelligence  and  hi* 
imagination. 

Nothing  can  be  more  unlike  the  religious  and  more* 
attitude  of  Lucretius  than  the  old  popular  conception  of 
him  as  an  atheist  and  a preacher  of  the  doctrine  of  pleasure. 
It  is  true  that  he  denies  the  two  bases  of  all  religion,  the 
doctrines  of  a supernatural  government  of  the  world  and 
of  a future  life.  But  his  arguments  against  the  first  ore 
really  only  valid  against  the  limited  and  unworthy  concep- 
tions of  divine  agency  involved  in  the  ancient  religions ; 
his  denial  of  the  second  is  prompted  by  his  vivid  realization 
of  all  that  is  meant  by  the  arbitrary  infliction  of  eternal 
torment  after  death.  His  war  with  the  popular  beliefs  of 
his  time  is  waged,  not  in  the  interests  of  licence,  but  in 
vindication  of  the  sanctity  of  human  feeling.  The  great 
and  cardinal  line  of  the  poem, 

“ Tun  turn  religio  potuit  suaderc  maiorum 
is  elicited  from  him  as  his  protest  againBt  the  wicked  and 
impious  sacrifice  of  Iphigenia  by  the  hand  of  her  father. 
But  in  his  very  denied  of  a cruel,  limited,  and  capricious 
agency  of  the  gods,' and  in  his  imaginative  recognition  of  an 
orderly,  all-pervading,  all-regulating  power, — the  “ Nature 
duidala  rerum, ” — we  find  at  least  a nearer  approach  to  tho 
higher  conceptions  of  modem  theism  than  in  any  of  the 
other  imaginative  conceptions  of  ancient  poetry  and  art, 
unless  we  include  the  hymn  of  Cleanthes  among  the  utter- 
ances of  poets.  But  his  conception  even  of  the  ancient 
gods  and  of  their  indirect  influence  on  human  life  is  more 
worthy  than  the  popular  one.  They  are  conceived  of  by 
him  aa  living  a life  of  eternal  peace  and  exemption  from 
passion,  in  a world  of  their  own  ; and  the  highest  ideal  of 
man  is,  through  the  exercise  of  his  reason,  to  realize  an 
image  of  this  life, 

“ ITt  nil  impediat  dignara  dia  degere  vitam.H 
Although  they  are  conceived  of  as  unconcerned  with  the 
interests  of  our  world,  yet  influences  are  supposed  to  emanate 
from  them  which  the  human  heart  is  capable  of  receiving 
and  assimilating  The  effect  of  unworthy  conceptions  of 
the  divine  nature  is  that  they  render  a man  incapable  of 
visiting  the  temples  of  the  gods  in  a calm,  spirit,  or  of 
receiving  the  emanations  “ divinm  nuntia  pacU.”  in  peace- 
ful tranquillity 

" Nec  delubra  denm  placido  cum  iwctore  ndibU, 

Nec  de  corpora  qu»  nncto  simulacra  ferantnr 

Iu  mentis  iiominum  divin®  nuntia  pacia 

Suscipore  h®c  amini  tranquilla  pace  valebia." 1 

It  ia  in  no  iconoclastic  spirit  that  ho  regards  even  the 
.temples  and  solemn  rites  of  tho  gods,  except  when  he  finds 
the  acts  of  worship  tainted  with  “the  foni  stain  of  super- 

l “ Nor  wilt  thou  approach  the  temple*  of  the  gods  with  » calm 
spirit,  nor  wilt  thou  l»;  able,  in  tranquil  peace  of  heart,  to  receive 
those  Images  which  are  borne  from  their  holy  bodies  into  the  minds  of 
men,  carrying  tidings  of  the  divine  pence  ” (vi.  76-78).  t 
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etitioo.”  Thus  he  describe*  with  a grave  aolemmty  of 
feeling  the  procession  of  the  imago  of  Cybele  through  the 
cities  of  men,  and  acknowledges  the  beneficent  influence  of 
the  truths  symbolised  by  that  procession.  The  supposed 
44  atheism  " of  Lucrodna  proceeds  from  a more  deeply 
reverential  spirit  than  that  of  the  majority  of  professed 
believers  in  all  times. 

His  moral  attitude  is  also  far  removed  from  that  either 
of  ordinary  ancient  Epicureanism  or  ordinary  modern 
materialism.  Though  he  acknowledges  pleasure  to  be  the 
law  of  life,—1***  dux  dia  voluptaa,” — yet  he  is  far  from 

regarding  its  attainment  as  the  end  of  life.  What  man 
needs  is  not  enjoyment,  but  “ peace  and  a pure  heart.'’ 

44  At  ben®  non  potent  sine  puro  pector®  vivi." 

The  victory  to  be  won  by  wan  is  the  triumph  over  fear, 
ambition,  passion,  luxury.  With  the  conquest  over  those 
nature  hersolf  supplies  all  that  is  needed  for  bappineaa. 
Self-control  and  renunciation  are  the  lessons  which  he 
preaches  with  as  much  fervour  and  as  real  conviction  as 
any  of  the  preachers  of  Stoicism.  “ Groat  riches  consist  in 
living  plainly  with  a contented  spirit 

“ Divitine  grande*  homini  mnt  rivere  parce 
AJquo  ammo." 

As  was  mentioned  above,  it  is  uncertain  whether  the 
short  criticism  of  Cicero  (“  Lucretii  poemata,”  Ac.)  con- 
cedes to  Lucretius  the  gifts  of  genius  or  the  accomplishment 
of  art.  Headers  of  a later  time,  who  could  compare  his 
work  with  the  finished  works  of  the  Angust&n  age,  would, 
if  they  refused  his  claim  to  the  full  possession  of  the  two 
necessary  constituents  of  the  greatest  poets,  have  certainly 
disparaged  his  art  rather  thau  his  power.  But  with  Cicero 
it  was  different.  He  greatly  admired,  or  professed  to 
admire,  the  genius  of  the  early  Homan  poets,  while  ho 
shows  that  indifference  to  the  poetical  genius  of  his  younger 
contemporaries  which  men  who  have  formed  their  taste 
for  poetry  in  youth,  and  whose  own  intellectual  interests 
have  been  practical  and  political,  often  do  to  the  new  ideas 
and  new  modes)  of  feeling' which  an  original  poet  brings  into 
the  world.  On  the  other  hand,  as  ope  who  had  himself 
written  many  verses  in  his  youth,  and  as  one  of  the  greatest 
masters  of  style  who  hare  ever  lived,  he  could  not  have 
been  insensible  to  fee  immense  superiority  in  rhythmical 
smoothness  which  the  hexameter  of  Lucretius  has  over  that 
of  Ennius  and  Lnciliua  And  no  reader  of  Lucretius  can 
doubt  that  he  attached  the  greatest  importance  to  artistic 
execution,  and  that  he  took  a great  pleasure,  not  only  in 
propelling  “ the  long  roll  of  his  hexameter " to  ita  culmi-. 
natiug  break  at  ths  conclusion  of  some  weighty  paragraph, 
but  also  in  producing  the  effects  of  alliteration,  assonance, 
Ac.,  which  are  so  marked  a peculiarity  in  the  atyle  of 
Rautus  and  the  earlier  Homan  poets.  He  allows  his  taste 
for  these  tricks  of  style,  which,,  when  used  with  moderation 
by  writers  of  a more  finished  sense  of  art  such 'os  Virgil 
and  even  Terence,  have  the  happiest  effect,  to  degenerate 
into  mannerism.  And  this  is  the  Only  drawback  to  the 
impression  of  absolute  spontaneity  which  his  style  produces. 
Bdt  those  who  recognize  in  him  one  of  the  most  powerful 
and  original  poetical  forces  which  have  appeared  in  the 
world  feel,  when  they  compare  him  with  the  greatest  poets 
of  all  times,  that  ho  was  unfortanate  in  living  before  the 
natural  rudeness  of  Latin  art — the  “ traces  of  the  country,” 
which  continued  to  linger  "in  rude  Latium  " down  to  the 
time  of  Horace — had  been  • successfully  grappled  with. 
His  only  important  precursors  in  serious  poetry  were 
Ennius  and  Lucilius,  and,  though  he  derived  from  the  first 
of  these  on  impulse  to  shape  the  Latin  tongue  into  a fitting 
vehicle  for  the  expression  of  elevated  emotion  and  imagina- 
tive conception,  be  could  find  in  neither  a guide  to  follow 
in  the  task  he  set  before  himself.  He  bad  thus,  iu  a great 
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measure,  to  discover  tbs  way  for  himself,  and  to  act  as  the 
pioneer  to  those  who  came  after  him.  Tho  difficulty  and 
novelty  of  his  task  enhances  our  sense  of  his  power.  His 
finest  passages  are  thus  characterized  by  a freshness  of 
feeling  and  enthusiasm  of  discovery,  as  of  one  ascending, 
alone  and  for  the  first  time,  the  “ pathless  heights  of  the 
Muses!”1  But  the  result  of  these  conditions  and  of  his  own 
inadequate  conception  of  the  proper  limits  of  his  art  is 
that  more  than  in  the  case  of  any  other  work  of  genius  his 
best  poetry  is  clogged  with  a great  mass  of  alien  matter, 
which  no  treatment  in  the  world  could  have  made  poetically 
endurable.  If  the  distinction  suggested  by  a brilliant 
living  poet  and  critic  between  the  Titans  and  the 
Olympians  of  literature  be  a valid  one,  it  is  among  the 
former  certainly  that  Lucretius  is  to  be  classed. 

The  genius  of  Lucretius,  as  of  all  the  greatest  poets, 
does  hot  reveal  itself  as  any  mere  isolated  or  exceptional 
faculty,,  but  as  the  impassioned  and  imaginative  movement 
of  bis  whole  moral  and  intellectual  being.  It  it  the  force 
through  which  the  sincerity  and  simplicity,  the  reverence, 
tho  courage,  the  whole  heart  of  the  man  have  found  an 
outlet  for  themselves.  It  is  also  the  force  from  which  both 
his  speculative  and  his  observant  faculty  derive  their  most 
potent  impulse.  His  poetical  style  is  os  simple,  sensuous, 
and  passionate  as  that  of  the  poets  who  reproduce  only  the 
immediate  appearances  and  impressions  of  the  world  of 
nature  and  of  human  feeling.  But  it  assumes  a more 
majestic  and  elevated  tone  from  the  recognition  of  the 
truth  that  the  beauty  of  the  world,  the  unceasing  life  and 
movement  in  nature,  the  destructive  as.  well  as  the  bene- 
ficent forces  of  the  elements,  the  whole  wondey  and  pathoe 
of  humon  existence,  are  themselves  manifestations  of  secret 
invisible  agencies  and  of  eternal  and  immutable  laws. 

The  fullest  account  of  the  MSS.  and  of  the  various  edition!  of 
Lucretius,  and  of  the  influence  which  he  exertised'on  the  later 
poets  of  Rome,  is  to  be  found  in  the  introductions  to  the  critical  and 
explanatory  notes  of  Mr  Monro's  edition  of  the  poet,  a work  recog- 
nised as  tne  most  important  contribution  to  Latin  scholarship 
made  iu  England  during  the  present  century.  For  scholars  that 
edition  contains  all  that  is  needed  for  the  full  understanding  of  the 
author.  For  thoae  who  are  not  classical  scholars,  the  work(  of 
C.  Martha,  L*  Foimt  <U  Lurries  may  be  recommended,  as  containing 
an  interesting  and  eloquent  estimate  of  the  genius  of  the  poet,  and 
of  his  fnoral,  religious,  and  scientific  position.  Among  recent 
English  works  on  the  author,  an  essay,  by  Professor  Veitch,  and 
one  by  Mr  J.  A.  Symonds,  are  especially  good.  The  subject  is 
also  discussed  at  length  in  chaps.  xi.-xiv.  of  the  Roman  Pbdt 
o/tkt  Republic,  by  Professor  Sellar.  (W.  Y.  S.) 

LTJCULLU8.  The  Luculli  appear  in  Roman  history! 
shortly  after  the  close  of  the  aecond  Punic  war.*  They 
belonged  to  the  Liciniao  “ gens,”  a plebeian  house  whieh 
became  noted  for  its  special  ability  in  amassing  wealth. 
By  far  the  most  famous  of  its  members  was  Lucius  Licinina 
Lucnllns,  surnamed  Ponticus  from  his  victorious  campaigns 
in  Asia  Minor  against  one  of  the  most  formidable  enemies 
Home  ever  encountered,  the  great  Mithridatea,  king  of 
Pontos.  His  father  had  held  an  important  military  com- 
mand in  Sicily,  but  on  his  return  to  Home  he  was  considered 
to  have  acquitted  himself  so  discreditably  that  he  was  pro- 
secuted on  a charge  of  bribery  and  corrupt  practice*,  an<j^ 
was  condemned  to  exile.  His  mother  was  Cmcilia,  of  the 
family  of  the  Metelli,  and  was  tho  sister  of  the  distinguished 
Metellus  Numidicus.  The  career  of  Lucullus  coincides  with 
the  first  half  of  the  1st  century  rc.  It  appears  that  he 
was  rather  senior  to  Pumpey,  who  was  born  in  106  na 
We  hear  of  him  when  quite  a young  man  as  making  a 
determined  though  unsuccessful  attempt  to  avenge  hia 
father’s  downfall  on  the  author  of  the  prosecution,  and 
this  won  him  erodit  and  popularity.  Early  in  life  he 
attached  himself  to  the  party  of  Sulla,  and  to  that  party 

1 44  Avia  Plcndiuo  peragro  loca,  aolllua  ante 
Trita  *010," 
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lio  remained  cunstaut  to  bis  life’s  eml.  Sulla’s  favourable  I 
notice  was  secured  by  good  military  service  in  the  so-called  j 
Social  War,  which  finally  completed  the  subjugation  of  i 
Home's  Italian  allien  and  in  fact  of  the  whole  peninsula.  | 
In  88  u.c.  came  the  great  Mithridatic  war  in  the  East,  j 
with  the  direction  of  which  Sulla  was  charged.  In  that 
year  the  young  Lucullus  went  with  him  as  his  quarter  to 
Greece  and  Asia  Minor,  and,  while  Sulla  was  besieging 
Athens,  ho  raised  a fleet  and  drove  Mithridates  out  of  the  i 
Mediterranean.  He  won  a brilliant  victory  off  Tencdos,  j 
nnd  it  seems  probable  that,  had  lie  been  as  faithful  to  Rome  ; 
ns  he  was  to  Sulla  and  bis  party,  he  might  have  ended 
a perilous  war.  Hut,  like  many  of  hi*  “contemporaries, 
Lucullus  was  too  much  of  a party  mun  to  be  a genuine 
patriot 

In  84  B.C.  peace  was  concluded  with  Mithridates,  and 
the  great  king  had  to  cede  the  Greek  islands  and  a large 
part  of  his  Asiatic  possessions,  and  was  practically  reduced  to 
the  position  of  a mere  Roman  dependant  Sulla  returned 
to  Rome,  while  Lucullus  remained  in  Asia,  and  by  a series  of 
wise  and  generous  financial  reforms  laid  the  foundation  of 
the  future  wealth  nnd  prosperity  of  the  province.  The 
result  of  his  policy  was  that  ho  stood  particularly  well  with 
the  provincials,  but  . unfortunately  for  himself  made  a host 
of  enemies  among  the  powerful  class  which  farmed  the 
public  revenue.  Ho  was  in  Asia  till  80  rc,  and  theu 
returned  to  Rome  as  curule  sedile,  in  which  capacity  he 
exhibited  together  with  his  colleague,  his  brother  Marcus, 
games  which  were  long  remembered  by  the  citizens  of  Rome 
for  their  exceptional  magnificence.  We  may  infer  that 
thus  early  in  life  he  had  found  the  means  of  acquiring  an 
immense  fortune,  which  throughout  his  whole  career  it 
was  his  delight  lavishly  to  display.  Soon  afterwards  he 
was  elected  prictor,  and  was  next  appointed  to  the  pro- 
vince of  Africa,  where  again  he  won  a good  name  as  a just 
and  considerate  governor.  In  the  year  74  B.C.  he  became 
consul,  with  Aurelius  Cotta  as  his  colleague.  An  attempt 
was  made  at  this  time  by  a leader  of  the  democratic  party 
to  repeal  the  legislation  of  Sulla,  and  its  failure  appears  to 
have  been  mainly  due  to  the  strenuous  efforts  of  Lucullus. 

The  East  was  now  ogain  unsettled,  and  Bithynia,  which 
had  been  bequeathed  to  Rome  by  its  king  Nicomcdes,  was 
threatened  by  Mithri dates.  The  new  province  with  the 
•command  of  the  fleet  fell  to  Cotta,  but  Lucullus  was  called 
to  lead  the  armies  of  Rome  against  this  dangerous  enemy. 
In  74  ii.c.  he  was  in  Asia  at  the  head  of  a force  of  about 

30.000  foot  and  2000  horse.  The  king  of  Pontus  was 
h! ready  on  Roman  ground  in  Bithynia,  and  Cotta  was 
shut  up  in  Chalcedoti  on  the  Propontis  by  a vast  host  of 

150.000  men.  The  enemy’s  fleet  had  forced  its  way  into 
the  harbour,  and  had  burnt  all  the  Roman  vessels  lying  at 
anchor.  The  advance  of  Lucullus,  however,  forced  the 
king  to  raise  the  siege  and  rathe  along  the  sea-coast,  till 
he  halted  before  the  strong  city  of  Cyzicus,  the  key  of  Asia, 
as  it  was  called,  built  on  an  island  at  a little  distance  from 
the  mainland,  with  which  it  was  connected  by  a bridge. 
All  the  attempts  of  Mithridates  on  the  place  were  foiled 
by  a gallant  defence,  and  it  was  not  long  before  Lucullus 
took  up  a threatening  position  in  the  rear  of  his  army, 
which  cut  off  all  his  land  communications  and  left  him 
only  master  of  the  sea.  Bad  weather  and  violent  storms 
and  scant  supplies  soon  drove  the  king  from  the  walls  of 
Cyzicus,  and  his  vast  army  was  dispersed  without  having 
had  the  chance  of  fighting  a singlo-  pitched  battle.  His 
fleet  too,  which  as  yet  had  had  the  command  of  the 
ASgean,  was  soon  afterwards  destroyed  by  Lucullus,  and 
thus  his  whole  power  for  offensive  warfare  had  completely 
collated.  He  himself  withdrew  into  his  own  proper 
territory,  and  all  that  the  Roman  general  had  to  fear  was 
that  he  might  baffle  pursuit  by  a flight  eastward  into  the 
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remote  wilus  of  Armenia  However,  in  the  autumn  of  73 
B.C.,  Lucullus  pushed  into  the  heart  of  Pontu*  far  beyond 
the  Ilalys,  the  limit  of  the  famous  Scipio's  advance  east- 
ward. and  continued  his  onward  march,  regardless  of  the 
murmurs  of  his  weary  soldiery,  to  Cabeira  or  Neociesarea 
(now  Niksar),  where  the  king  had  gone  into  winter 
quarters  with  a vague  hope  that  his  son-in-law,  Tigranes, 
the  powerful  king  of  Armenia,  and  possibly  even  the 
Parthian*,  might,  for  their  own  sakes,  come  to  his  aid 
against  a common  foe.  It  was  by  a very  toilsome  march 
through  difficult  roads  that  the  Rornau  army  at  last  reached 
Cabeira,  to  find  themselves  confronted  by  a greatly  superior 
force.  But  the  troops  of  Mithridates  were  no  more  a match 
for  the  Roman  legionaries  than  were  the  Persians  for 
Alexander,  and  a large  detachment  of  his  army  was 
decisively  cut  up  by  one  of  Lucullus’s  lieutenant-generals. 
The  king  decided  on  instant  retreat,  but  the  retreat  soon 
became  a disorderly  flight,  and  Lucullus,  seizing  the 
moment  for  attack,  annihilated  his  enemy,  Mithridates 
himself  escaping  with  difficulty  over  the  mountain  range 
between  Pontus  and  Cappadocia  into  Lesser  Armenia.  He 
found  a Bort  of  refuge  in  the  dominions  of  Tigranes,  but 
bo  was  in  fact  detained  as  a prisoner  rather  than  received 
as  an  honoured  friend  and  ally. 

Pontus  thus,  with  the  exception  of  some  of  the  maritime 
cities,  such  as  Sinope,  Heraclea,  and  Amisus,  which  still 
clung  to  the  king  under  whom  they  had  enjoyed  a free 
Greek  constitution,  became  Roman  territory.  Two  years 
were  occupied  in  the  siege  and  capture  of  these  strongholds, 
while  Lucullus  busied  himself  with  a general  reform  of  the 
administration  of  the  province  of  Asia.  His  next  step  was 
to  demand  the  surrender  of  Mithridates  and  to  threaten 
Tigranes  with  war  in  the  event  of  refusal.  He  had  indeed 
no  direct  authority  from  the  home  government  to  attempt 
the  conquest  of  Armenia,  but  he  may  well  have  supposed 
that  in  invading  the  country  ho  would  be  following  out 
Sulla’s  policy,  and  securing  Rome  in  the  East  from  a serious 
danger.  Nor  was  it  unnatural  tb&t  there  should  be  a 
fascination  in  the  idea  of  winning  renown  in  the  distant 
and  almost  unknown  regions  beyond  the  Euphrates.  In 
the  spring  of  the  year  69  B.C.,  at  the  head  of  only  two 
legions,  which,  it  appears,  by  no  meaig  liked  the  hardships 
of  the  expedition,  he  marched  through  Sophene,  the  south- 
western portion  of  Armenia,  crossed  the  Tigris,  and  pushed 
on  to  the  newly-built  royal  city,  Tigranocerta,  situated  on 
one  of  the  affluents  of  that  river.  A mytley  host,  made  up 
out  of  the  tribes  bordering  on  the  Black  Sea  and  the 
Caspian,  hovered  round  his  small  ahoy,  but  failed  to 
hinder  him  from  laying  siege  to  the  town.  On  this 
occasion  Lucullus  showed  consummate  military  capacity, 
contriving  to  maintain  the  siege  and  at  the  same  time  to 
give  battle  to  the  enemy  with  a force  which  must  have 
been  inferior  in  the  ratio  of  something  like  one  to  twenty. 
According  to  his  own  account  he  put  the  Armenians  to 
rout  with  a loss  of  five  Roman  soldiers,  leaving  100,000 
dead  on  the  field  of  battle.  The  victory  before  the  walls 
of  Tigranocerta  was  undoubtedly  a very  glorious  one  for 
the  arms  of  Rome,  and  it  resulted  in  the  dissolution  of  the 
Armenian  king’s  extensive  empire.  There  might  now  have 
been  peace  but  for  the  interference  of  Mithridates,  who  for 
his  own  sake  pressed  Tigranes  to  renew  the  war  and  to  seek 
the  aid  and  alliance  of  Parthia.  The  Farthian  king,  how- 
ever, was  disposed  to  prefer  a treaty  with  Rome  to  ji  treaty 
with  Armenia,  and  desired  simply  to  have  the  Euphrates 
recognized  as  his  western  boundary.  Mithridates  nuxt 
appealed  to  the  national  spirit  of  tho  peoples  of  the  East 
generally,  and  endeavoured  to  rouse  them  to  a united  effort 
against  Roman  aggression.  He  hoped  to  crush  bis  enemy 
amid  the  mountains  of  Armenia,  and  indeed  the  position 
of  Lucullus  was  highly  critical.  The  home  government 
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'fas  for  recalling  him,  and  seemed  to  think  little  of  hie 
splendid  successes ; and  hie  little  army,  which  one  might 
have  been  supposed  would  have  been  proud  of  their  general, 
was  on  the  verge  of  mutiny.  One  can  hardly  understand 
how  undor  such  circumstances  Lucullus  should  have  per- 
sisted in  marching  his  men  northwards  from  Tigranocerta 
over  the  high  table-land  of  central  Armenia,  with  the 
enemy's  cavalry  and  innumerable  mounted  archers  hanging 
on  his  columns,  in  the  hope  of  reaching  the  distant  Artaxata 
on  the  Araxea.  Tho  vexation  of  his  troops  broke  out  into 
an  open  mutiny,  which  compelled  him  to  recross  the  Tigris 
into  the  Mesopotamian  valley.  Here,  on  a dark  tem- 
pestuous night,  he  surprised  and  stormed  Nisi  bis,  the 
capital  of  the  Armenian  district  of.  Mesopotamia,  and  in 
this  city,  which  yielded  him  a rich  booty,  he  found  satis- 
factory winter  quarters. 

Meantime  Mithridatos  was  again  in  Pontus,  and  the 
Roman  forces  which  had  been  left  there  were  soon  over- 
whelmed. In  one  disastrous  engagement  at  Ziela  the 
Roman  camp  was  taken  and  the  army  slaughtered  to  a 
man.  Lucullus  was  still  thwarted  by  the  mutinous  spirit 
of  his  troops,  and  after  all  his  brilliant  achievements  he 
was  obliged  to  pursue  Mb  retreat  into  Asia  Minor  with  the 
full  knowledge  that  Tigranes  and  Mithridatos  were  the 
unresisted  masters  of  Pontus  and  Cappadocia.  The  work 
of  eight  years  of  war  was  undone.  Commissioners  sent 
from  Rome  to  settle  the  affairs  of  the  East  had  to  report 
to  the  senate  that  a large  part  of  Asia  Minor  was  iu  the 
enemy’s  hsnda  Id  the  year  66  B.C.  Lucullus  was  recalled, 
and  superseded  iu  his  command  by  Pompey. 

He  had  iudaed  fairly  earned  by  his  brilliant  victories 
the  honour  of  a triumph,  but  he  had  powerful  enemies  at 
Rome,  and  charges  of  maladministration,  to  which  no  doubt 
his  immense  wealth  gave  no  unreasonable  colour,  caused  it 
to  be  deferred  for  three  years.  In  63  B.O. , however,  it  was 
celebrated  with  extraordinary  magnificence.  By  this  time 
Lucullus  seems  to  have  felt  that  he  had  done  his  work. 
He  had  little  taste  for  the  increasingly  turbulent  political 
contests  of  the  time,  and,  with  the  exception  of  occasional 
appearances  in  public  life,  he  gave  himself  up  to  elegant 
luxury,  with  which,  however,  he  combined  a eort  of  dilettante 
pursuit  of  philosophy,  literature,  and  art.  Cicero,  who 
was  on  terms  of  cloee  intimacy  with  him,  always  speaks  of 
him  with  enthusiasm  and  in  terms  of  the  highest  praise. 
Lucullus  is  with  him  a t nr  fortissimus  et  darissimus,  and  a 
man  too  of  the  highest  and  most  refined  intellectual  culture. 
As  a provincial  governor,  iu  his  humane  consideration  for 
the  conquered  and  his  statesmanlike  discernment  of  what 
was  best  suited  to  Uldr  circumstances,  ho  was  a man  after 
Cicero’s  own  heart  In  this  respect  he  reminds  us  of  the 
younger  Pliny.  Very  possibly  Cicero  may  have  spoken 
too  flatteringly  of  him,  but  wo  cannot  think  his  praise  was 
altogether  undeserved. 

As  a soldier,  considering  what  be  achieved  and  the 
victories  he  won  with  but  small  forces  under  peculiarly 
unfavourable  conditions,  ho  must  have  been  a man  of  no 
ordinary  capacity.  It  is  true  that  he'does  not  seem  to 
have  had  the  confidence  of  his  troops  to  the  extent  to 
whieh  a great  general  ought  to  possess  it,  and  it  is  just 
possible  that  he  may  have  erred  on  the  side  of  an  excessive 
aristocratic  hauteur,  which  to  his  men  may  have  looked 
like  a selfish  indifference  to  their  hardships.  But  it  is  also 
possible  that  out  of  a strict  regard  to  the  lives  and  property 
of  the  provincials  he  may  have  been  too  strict  a discipli- 
narian for  the  taste  of  tho  soldiers.  Some  of  his  unpopu- 
larity, it  is  pretty  certain,  was  due  to  the  restraints  which 
he  had  put  on  the  rapacity  of  the  capitalists,  who  thought 
themselves  aggrieved  if  they  could  not  make  rapid  and 
enormous  fortunes  by  farming  the  revenue  of  the  rich  pro- 
vinces of  the  East.  We  can  hardly  doubt  that  with  very 
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decided  aristocratic  foelfbg  and  thorough  devotion  to  his 
political  party  LucuIIua  combined  much  generous  upright- 
ness and  kindliness  of  heart. 

His  name  calls  up  before  the  mind  visions  of  bonndless 
luxury  and  magnificence,  and  amoug  the  Roman  nobles 
who  revelled  in  the  newly  acquired  riches  of  the  East 
Lucullus,  it  is  certain,  stood  pre-eminent  His  park  and 
pleasure  grounds  in  the  immediate  vicinity  of  the  capital 
were  the  wonder  and  admiratiop  of  his  own  and  of  the 
succeeding  age.  Pompey  is  said  to  have  Btyled  him  the 
Roman  Xerxes,  in  allusion,  not  only  to  his  splendour,  but 
also  to  the  costly  and  laborious  works  to  be  seen  in  his 
parks  and  villas  at  Tuacolum,  near  Naples,  where  rocks 
and  hills  had  been  pierced  at  an  almost  infinite  expense. 
On  one  of  his  luxurious  entertainments  h«  is  said  to  have 
spent  upwards  of  £2000.  Far  the  most  pleasing  trait  in 
his  character  is  the  liberal  patronage  which  he  gave  mors 
especially  to  Greek  philosophers  and  men  of  letters,  and 
the  fact  that  he  collected  a vast  and  valuable  library,  to 
which  such  men  had  free  access.  On  the  whole  we  may 
take  Lucullus  to  have  been  a man  who  in  many  respects 
rose  above  his  age,  and  was  a decidedly  favourable  speci- 
men of  a great  Roman  noble. 

Of  his  latter  years  but  little  is  recorded.  He  had,  as 
we  have  seen,  almost  wholly  retired  from  public  life.  II 
appears  that  he  sauk  into  a condition  of  mental  feebleness 
and  imbecility  some  years  before  his  death,  and  was  obliged 
to  surrender  the  management  of  his  affaire  to  his  brother 
Mart -a.  The  usual  funeral  pamegyrio  was  pronounced  na 
him  in  tho  Forum,  and  the  people  would  nave  had  liim 
buried  by  the  side  of  the  great  Sulla  in  the  Campus 
Martins,  but  he  was  laid  at  his  brother’s  special  request  in 
bis  splendid  villa  at  Tuacolum. 

The  best  account  of  Lucullus’a  campaign  in  the  East  iS  to  be  found 
in  Mommsen's  History  of  Homs,  bk.  ▼.  chap  2.  Our  knowledge 
of  him  is  drawn  mainly  from  Plutarch,  Appian’s  MUhridaiic  War, 
tho  epitomes  of  the  lost  books  of  Livy,  ana  very  frequent  allusions 
to  him  in  Cicero’s  works.  (W.  J.  & ) 

LUDDITES,  This,  were  organized  bands  of  rioters  for 
the  destruction  of  machinery,  who  made  their  first  ap- 
pearance in  Nottingham  and  the  neighbouring  midland 
districts  of  England  about  the  end  of  1811.  Tho  origin 
of  the  name  is  curious,  and  is  given  as  follows  in  the  Lift 
of  Lord  SidmoutA  (vol  iii.  p.  80).  In  1779  there  lived  in  s 
village  in  Leicestershire  a person  of  weak  intellect,  called 
Ned  Lud,  who  wsb  the  butt  of  the  boys  of  the  village. 
On  one  occasion  Lud  pursued  one  of  Ms  tormentors 
into  a house  where  were  two  of  the  frames  used  ih  the 
stocking  manufacture,  and,  not  being  able  to  catch  th« 
boy,  vented  his  anger  on  the  frames.  Afterwards,  when- 
ever any  frames  were  broken,  it  became  a common  saying 
that  Lud  had  done  it  It  is  curious  also  that  tho  leader  of 
the  riotous  bands  took  the  name  of  General  Lud.  The 
Luddite  riots  arose  out  of  the  severe  distress  caused  by 
commercial  depression  and  the  consequent  want  of  employ- 
ment They  were  specially  directed  against  machinery 
because  of  the  widespread  prejudice  that  its  use  directly 
operated  in  producing  a scarcity  of  labour.  Apart 
from  the  prejudice,  it  was  inevitable  that  the  economic  and 
social  revolution  implied  in  the  change  from  manual  work 
to  work  by  macMncry  should  give  rise  to  great  misery  by 
upsetting  all  the  old  industrial  habits  and  arrangements. 
The  riots  began  at  Nottingham,  in  ^fovember  1811,  with 
the  destruction  of  stocking  and  lace  frames,  and,  continu. 
ing  through  tho  winter  and  following  spring,  spread  into 
Yorkshire  and  Lancashire.  They  were  met  by  severe 
repressive  legislation, — a notable  feature  in  tho  opposition 
to  it  being  Lord  Byron’s  speech  in  the  House  of  Lords,  the 
first  which  he  delivered  there.  In  1816  the  rioting  was 
returned,  through  the  fearful  depression  that  followed  on 
the  European  po&ce,  aggravated  by  one  of  tho  wont  of 
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recorded  harvest*,  when  wheat  rose  from  52a.  6d.  to  103s. 
a quarter  (in  Yorkshire  it  was  more  than  a guinea  a 
bushel),  when  the  corn  was  still  green  in  October,  and  the 
.potato  crop  was  a failure.  ' In  that  year,  though  the  centre 
of  the  rioting  was  again  in  Nottingham,  it  extended  over 
almost  the  whole  kingdom,  and  took  more  decidedly  the 
form  of  a general  discontent  and  seditious  restlessness. 
The  rioters  were  also  thoroughly  organised.  While  part 
of  the  band  with  extraordinary  quickness  and  thoroughness 
destroyed  the  machinery  in  the  houses,  Beutinels  were 
posted  to  give  warning  of  the  approach  of  the  military  and 
police;  and  all  had  generally  disappeared  before  the  least 
ri$k  of  discovery.  Under  the  influence  of  vigorous  re- 
pressive measures,  and  especially  of  reviving  prosperity, 
the  spirit  of  rioting  ere  long  died  oat. 

See  the  Annual  RtgUUr  for  the  years  concerned  ; Lift  of  Lord 
SidmoutK,  by  the  Hon.  George  Pellew,  dean  of  Norwich,  voL  iiL; 
and  Spencer  Walpole,  Eurtory  of  England,  vol.  L 

LUDHIANA,  a district  in  the  lieutenant-governorship 
of  the  Punjab,  India,  lying  between  30°  33'  and  31°  1'  N. 
lat*  and  between  75°  24'  30"  and  76°  27'  E.  long.,  is 
bounded  on  the  N.  by  the  Sutlej  river,  on  the  E.  by 
Umballa  (Amb&ta)  district,  on  the  S.  by  PatUda,  Nibha, 
and  Maler  Kotla  states,  and  on  the  W.  by  Firozpur  district.' 
The  surface  of  Ludhiina  consists  for  the  most  part  of  a 
broad  plain,  without  hills  or  rival's,  and  stretching  north* 
ward  from  the  native  borders  to  the  ancient  bed  of  the 
Sutlej.  The  soil  is  composed  of  a rich  clay,  broken  by 
large  patches  of  shifting  sand.  On  the  eastern  edge, 
towards  Umballa,  the  soil  improves  greatly,  the  clay  being 
here  surmounted  by  a bed  of  rich  mould,  suitable  for  the 
cultivation  of  cotton  and  sugar-cane.  Towards  the  west 
the  sand  occurs  in  union  with  the  superficial  clay,  and 
forms  a light  friable  soil,  on  which  cereals  form  the  most 
profitable  crop.  Even  here,  however,  the ' earth  is  so 
retentive  of  moisture  that  good  harvests  are  reaped  from 
fields  which  appear  to  the  eye  mere  stretches  pf  dry  and 
sandy  waste,  but  are  covered,  after  the  autumn  rains,  by 
waving  sheets  of  wheat  and  millet  These  southern 
uplands  descend  to  the  valley  of  the  Sutlej  by  an  abrupt 
terrace,  .which  marks  the  former  bed  of  the  river.  The 
principal  stream  has  now  shifted  to  the  opposite  side  of 
the  valley,  leaving  a broad  alluvial  strip,  10  miles  in  width, 
between  its  ancient  and  its  modern  bed  The  Sutlej  itself 
is  here  only  navigable  for  boats  of  small  burden.  A 
branch  of  the  Sirhind  Canal,  now  in  course  of  construction, 
will  irrigate  a large  part  of  the  western  pargandt.  At 
present  irrigation  is  almost  entirely  confined  to  wells. 
The  district  is  singularly  bare  of  trees.- 

The  census  of  1068  returned  a total  population  of  533,245  persona 
(819,842  moles'  and  263,903  females),  spread  over  on  area  of  1359 
square  miles,  inhabiting  879  villages  and  towns,  and  151,934  houses. 
Hindus  numbered  219,871  ; Mohammedans,  206,603 ; Sikhs, 
95,463  ; and  “others,”  61,858.  In  ethnical  classification  the  Jits 
rank  first,  both  in  number  (205,804)  and  in  agricultural  importance  ; 
they  form  one-third  of  the  total  population,  and  nearly  two-thirds 
of  the  cultivating  class.  The  Guiars  come  next  with  30,009  persons. 
Rajputs  number  23,961,  and  cluster  thickly  in  the  fertile  strip 
along  the  bank  of  the  Sutlej.  Though  they  hold  the  richest  portion 
of  the  district,  they  are  but  careless  and  improvident  cultivators. 
Brih mans  number  21,165,  but  their  social  importance  is  small,  and 
they  own  but  a single  village.  The  mercantile  classes  are  repre- 
sented by  15,251  Kahattriyas  and  8174  BaniaB.  There  arc  also 
6549  Kashmiris,  employed  ip  weaving  shawls  and  woollen  goods. 
Four  towns  were  returned  in  1868  as  containing  upwards  of  6000 
inhabitants,  vix.,  I.uilhiAna,  39,983  ; Riiikot.  9165  ; Jagrion,  7096 ; 
and  MachiwAra,  6062.  Ludhiana  is  a flourishing  agricultural  dis- 
trict in  spite  of  the  general  unpromising  appearance  of  its  soil,  a 
result  mainly  attributable  to  the  untiring  diligence  of  its  Jit  culti- 
vators. Almas*,  all  the  available  land  has  been  brought  under  the 
plough,  and  in  many  villages  no  waste  land  is  left  for  pasturage,  the 
cattle  being  fed  from  cultivated  produce.  Under  rati  or  spring  crops 
there  were  in  1872-73  193,279  acres  of  wheat,  30,620  of  barley, 
162,649  of  gram,  and  676  of  poppy.  The  "kharlf  or  rain  crops 
oompriaed  129,589  acres  of  jodr,  49,047  of  Indian  corn,  65,293  of 
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moth,  and  15,894  of  cotton.  In  spite  of  their  industrious  habits, 
many  of  the  peasantry  are  deeply  in  debt,  and  the  rate  of  interest 
is  high.  Moat  of  the  land  is  held  by  tclianti-at-wil).  Agricultural 
labourers  are  paid  in  groin  : in  the  towns,  unskilled  labour  is  paid 
at  thoratfeof  from  3d.  to  4J<L  per  diem.  Ludhiana  is  comparatively 
free  from  danger  of  actual  famine,  though  it  suffers  much  from 
.drought.  The  exports,  of  which  the  annual  value  is  estimated  at 
£377,120,  are  chiefly  confined  to  grain,  cotton,  wool,  saltpetre,  and 
indigo  ; the  principal  imports  (£365,552)  are  English  goods,  spices, 
and  red  madder  dye.  Manufactures  include  shawls,  paahmlna 
cloth,  stockings,  gloves,  cotton  goods,  furniture,  carriages,  and  fire* 
arms.  Eight  large  silk  factories  und  upward?  of  four  huudml  private 
silk-looms  give  employment  to  over  throe  thousand  persons.  Com- 
munication is  afforded  by  the  Sind,  Punjab,  and  Delhi  Railway, 
which  runs  through  the  centre  of  the  district,  and  by  several  lines 
of  gofod  metalled  roads. 

'the 'administrative  staff  of  the  district  comprises  a deputy  com- 
missioner, with  an  assistant  and  two  extra  assistants,  a small-cause 
court  judge;  and  thr«o  tahtllddrt,  besides  the  usual  medical  and  con- 
stabulary officers.  The  total  revenue  in  1872-73  was  £103,795,  of 
which  £85,215  was  contributed  by  the  land  Jtax.  Education  in 
1878  was  afforded-  by  184  schools,  of  which  68  were  in  receipt  of 
Government  grants  in  aid ; the  total  number  of  enrolled  pupils 
was  6738.  lu  the  upland  portion  of  the  district  the  atmosphere 
is  dry  and  healthy ; in  tm,  Sutlej  valley,  however,  the  air.  is 
extremely  noxious  after  the  rainy  season  floods,  and  fever  prevails 
often  in  an  epidemic  form  ; ophthalmia  is  also  common.  The 
mean  temperature  in  1872  was  87*'69  Fahr.  in  May,  860,67  in  July, 
and  6 4° -8 5 in  December  the  maximum  being  117*,  and  the  mini- 
mum 31*.  The  average  annual  rainfall  is  28  inches. 

Eirtery.  —Though  the  present  town  of  Ludhiina  dates  no  farther 
back  tlikn  the  15th  ©eutury,  other  citiea  in  the  district  can  claim  a 
much  greater  antiquity.  At  Sunet,  close  to  the  modern  station, 
are  ruins  of  an  extensive  brick-built  town,  whose  greatness  had 
already  passed  away  before  the  period  of  Mohammedan  invasion: 
and  the  old  Hindu  city  of  M&chiwArs  ia  of  still  earlier  date,  being 
mentioned  in  the  ifahdbhdrala.  During  the  Mussulman  epoch,  the 
history  of  the  district  is  bound  up  with  that  of  the  Rais  of  Roikot. 
a family  of  converted  RAjputa,  who  received  the  country,  as  aftaf 
under  the  8ayyid  dynasty,  about  the  year  1445.  Tho  town  of 
Ludhiina  was  rounded  in  1480  by  two  of  the  Lodi  race  (then  ruling 
at  Delhi),  from  whom  it  derives  iU  dime,  and  was  built  in  great 
part  from  the  prehistoric  bricks  Of  Sunet.  The  Lodis  continued  in 
possession  until  1620,  when  it  again  fell  into  the  hands  of  the  Riia 
of  Roikot.  Throughout  the  palmy  days  of  the  Mughal  empire  the 
Ruikot  family  held  away,  but  the  Sikhs  took  advantage  of  the 
troubled  period  which  accompanied' the  Mughal  decadence  to  estab- 
lish their  supremacy  south  of  the  Sutlqj.  Several  of  their  chieft&ina 
made  encroachments  on  the  domains  of  the  Rais,  who  were  only 
ablo  to  hold  their  own  by  the  aid  of  George  Thomas,  the  famous 
adveutorer  of  Haridna.  In  1806  Rsnjit  Sinn  crossed  the  Sutlej  and 
reduced  the  obstinate  Mohammedan  family,  and  distributed  their 
territory  amongst  his  own  co-religionists.  Since  the  British  occupa- 
tion of  .the  Punjab  Ludhiana  has  crown  In  wealth  and  population, 
bat  its  history  has  been  uneventful. 

Ludhiana,  the  chief  town  and  headquarters  station  of 
Ludhiina  district,  is  situated  on  the  south  bank  of  the  old 
bed  of  the  Sutlqj,  8 miles  from  the  present  bed  of  tho 
river,  in  30°  65'  25'  N.  lat.  and  75°  53'  30"  E long. 
The  population  in  1868  was  39,983,  vix.,  Mohammedans, 
27,860;  Hindus,  10,208;  Sfkhsy  45;  Christians,  79; 
“others,”  1791.  The  Kashmiris  retain  their  hereditary 
skill  as  weavers  of  shawls  and jxuhmina  cloth,  the  value 
of  the  quantity  exported  in  1871-72  being  returned  at 
£13,350.  Shawls  of  the  soft  Rim  pur  wool,  cotton  cloths, 
scarfs,  turbans,  furniture,  and  • carriages  also  form  large 
items  in  the  thriving  trade  of  the  town.  Since  tho  open- 
ing of  the  railway  LudhiAna  has  become  a great  central 
grain  mart,  having  extensive  export  transactions  both  with 
the  north  and  south.  The  American  Presbyterian  Mission 
has  a church  and  school,  with  a small  colony  of  native 
Christiana.  The  town  bears  a bad  reputation  for  un- 
healthiness. 

LUDLOW,  a municipal  ami  parliamentary  borough  and 
market  town  of  Shropshire,  England,  is  situated  at  the 
junction  of  tho  Teme  and  Corve  on  tho  borders  of  Here- 
fordshire, 27  miles  south-east  from  Shrewsbury  and  10  north 
from  Leominster  The  old  castle,  on  an  eminence  above 
the  Teme,  presents  an  imposing  and  massive  appearanv. 
the  Norman  &w*rt  and  the  greater  part  of  the  walls  being 
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•till  complete.  The  pariah  church  of  St  Lawrence,  a fine 
cruciform  structure  in  the  Gothic  style,  with  a lofty  central 
tower,  dates  from  the  reign  of  Edward  III.;  it  was 
restored  in  1859-60.  The  grammar  school,  founded 
in  the  reign  of  John,  was  incorporated  by  Edward  I. 
The  other  principal  public  buildings  are  the  guild-hall,  the 
town-hall  and  market-house,  and  the  public  rooms,  which 
include  the  assembly-rooms  and  a museum  of  natural 
history.  Tanning  and  malting  are  carried  on  to  a small 
extent,  and  there  are  also  flour  mills.  The  population  of  the 
municipal  borough  (280  acres)  ia  1871  was  5087,  and  in 
1881  5055.  The  population  of  the  parliamentary  borough 
(1371  acres)  in  the  same  years  was  G203  and  6663. 

Ludlow  is  said  to  have  existed  as  a British  town  under  the  name 
of  Jhnan.  After  the  Conquest  it  was  granted  to  Roger  de 
Montgomery,  who  is  said  to  navi  been  the  founder  of  the  castle. 
For  some  time  the  castle  was  a royal  residence,  end  from  the  reign 
of  Henry  VIII.  to  that  of  William  III.  it  was  the  seat  of  the  council 
of  the  marches  In  the  reign  of  Charles  I.  It  was  garrisoned  for  the 
king,  but  it  surrendered  to  the  parliamentary  forces  in  Jane  1646. 
The  town  had  a charter  of  incorporation  at  a very  early  period, 
which  was  confirmed  by  Edward  IV 

LUDLOW,  Edmund  (1620-1693),  was  born  at  Maiden 
Bradley,  Wiltshire,  in  1620,  of  an  ancient  and  honourable 
family.  He  studied  at  Trinity  College,  Oxford  (where  he 
took  his  EA.  degree  in  1636),  and  at  the  Temple.  When 
the  war  broke  out  he  engaged  as  a volunteer  in  the  life 
guard  of  Lord  Essex,  consisting  of  one  hundred  gentlemen. 
His  first  essay  in  arms  was  at  Worcester,  his  next  at  Edge- 
hill.  He  was  made  governor  of  Wardour  Castle  in  1643, 
which  place  he  surrendered  on  honourable  terms  after  ten 
months'  siege.  On  being  exchanged  soon  afterwards,  he 
engaged  as  major  of  Sir  A.  Haslerig's  regiment  of  horse, 
in  which  capacity  he  did  good  service  in  the  western 
counties.  He  was  present  at*  the  second  battle  of  New- 
bury, October  1644.  In  1645  he  was  elected  M.P.  for 
Wilts  in  the  room  of  his  father  Sir  Henry  Ludlow,  and 
attached  himself  inflexibly  to  the  republican  party.  In 
1648  he  was  one  of  a committee  of  six  who  arranged  the 
violent  action  known  as  Pride's  Purge.  Ho  was  one  of  the 
king's  judges,  and  put  his  hand  to  the  warrant  for  his 
execution.  In  January  1651  Ludlow  was  sent  into  Ireland 
as  lieutenant-general  of  horse,  holding  also  a civil  com- 
mission. Here  he  spared  neither  health  nor  money  in 
the  public  service.  1 reton,  the  deputy  of  Ireland,  died 
27th  November  1651,  and  for  aix  months  Lndlow  held 
the  chief  place,  which  he  then  resigned  to  Fleetwood. 
Though  disapproving  of  Cromwell's  action  in  dissolving 
the  Long  Parliament,  he  maintained  his  employment;  but 
when  Cromwell  was  declared  Protector  he  declined  to 
acknowledge  his  Authority,  and  was  soon  sfter  recalled  to 
England.  He  refused  the  Protector  face  to  face  when 
ordered  to  submit  to  bis  government,  and  in  December 
1655  retired  to  his  own  house  in  Essex.  After  Oliver 
Cromwell's  death  Ludlow  was  retained  for  the  borough  of 
Hindoo,  and  took  his  seat  in  Richard's  parliament  in  1659. 
He  safe  also  in  the  restored  Rump,  and  was  a member  of  its 
council  of  state  and  of  the  committee  of  safety  after  its  second 
expulsion.  He  also  held  office  for  a abort  time  in  Ireland. 
After  the  Restoration,  finding  that  his  life  was  in  danger,  he 
left  England,  in  September  1660,  and  travelled  through 
France  end  Geneva,  and  thence  to  Vcvey,  then  under  the  pro- 
tection of  the  canton  of  Bern.  There  he  spent  the  rest  of  his 
long  life  unmolested,  to  the  great  credit  of  the  Government 
of  that  canton,  which  had  also  extenddd  its  protection  to 
other  regicides  He  was,  however,  in  constant  danger  from 
Cavalier  assassins.  He  steadily  refused  during  thirty  years 
of  exile  to  have  anything  to  do  with  the  desperate  enter-  I 
prises  of  republican  plotters.  But  in  1689  he  returned  to  I 
Engtand,  hoping  to  be  employed  in  Irish  affairs.  He  wan,  | 
however,  known  only  as  a regicide ; and  an  address  from 


-L  U D 59 

the  House  of  Commons  was  presented  to  William  ITL  by 
Sir  Edward  Seymour,  requesting  the  king  to  issue  a pro- 
clamation for  his  arrest  Ludlow  escaped  again,  and 
returned  to  Vevey,  where  he  died  in  1693,  aged  seventy- 
three,  and  where  a monument  raised  to  his  memory  by  his 
widow  is  still. to  bo  seen  in  the, church  of  St  Martin. 
Over  the  door  of  the  house  in  which  he  lived  was  placed 
the  inscription  “ Omne  sol  urn  forti  patria,  quia  Patris. " His 
memoirs,  extending  to  the  year  1688,  were  published  is 
1698-99  at  Vevey. 

LUDOLF,  or  Leutholf,  Hiob  (1624-1704),  a learned 
Orientalist,  was  born  at  Erfurt  on  June  15,  1624.  At  an 
early  age  he  manifested  a passion  for  the  acquisition  of 
foreign  tongues;  and  after  exhausting  the  imperfect 
educational  resources  of  his  native  place  he  went  in  1645 
to  Leyden,  where  for  upwards  of  a year  he  was  the  pupil 
of  Erpeniua,  Gotius,  and  other  linguists.  Having  received 
an  appointment  as  tutor,  he  afterwards  travelled  in  France 
(where  he  became  acquainted  with  Bochart  at  Caen)  and 
in  England,  and  in  1649  he  was  commissioned  by  the 
Swedish  ambassador  at  the  French  court  to  gd  to  Rome  in 
quest  of  certain  papers  which  haS  been  lost,  and  which 
Queen  Christina  wished  to  recover.  In  this  mission  he 
was  unsuccessful,  but  while  in  Italy  he  became  acquainted 
with  four  Abysainians,  from  whom  he  acquired  his  know- 
ledge (at  that  time  unique)  of  Ethiopia  In  1652  he 
entered  the  diplomatic  service  of  the  duke  of  Saxe-Gotha; 
in  this  he  continued  (acting  also  for  some  time  as  tutor 
to  the  young  princes)  untU  1678,  when  he  retired  to 
Frankfort-on-the-Msin.  At  the  conferences  held  there  in 
1681  and  1662  he  held  a commission  to  act  for  the  dukes 
of  Saxony.  In  1683  he  visited  England  to  promote  a 
cherished  scheme  for  establishing  trade  with  Abyssinia, 
but  his  efforts  were  unsuccessful,  chiefly  through  the 
bigotry  of  the  authorities  of  the  Coptic  Church.  Return- 
ing to  Frankfort  in  1684,  he  gave  himself  wholly  to  literary 
work,  which  he  continued  almost  to  his  death  on  April  6, 
'1704.  In  1690  he  had  the  honour  to  be  appointed 
president  of  the  “ Collegium  Imperiale  Historicum." 

HU  works,  of  which  s complete  list  will  be  found  in  Cbanffepi4*s 
Dxclionnairt,  include  HiMoria  Elh it/pica  (foL  1081),  with  Commen- 
taritu  ad  Hist  Elk.  (1691),  and  Appendix  (1698) ; Qrasnmatua 
AtnKaricm  Lingnm,  qum  cemacuia  at  Habasinorum,  1698  , Lexicon 
A m)uirko-Lal\nu.n,  1698 ; Lexicon  Btkiopico- Lalinum,  of  which 
the  first  edition  was  published  in  London  in  1661,  bat  with  many 
inaccuracies  for  which  Ludolf  refused  responsibility  (a  second 
edition  appeared  at  Frankfort  in  1699).;  Orammalica  Lingua 
Ethiopicm  (London,  1001  ; Frankfort,  1702).  Ludolf  holds  a very 
high  place  among  the  older  Orientalista,  and  his  works  on  Ethiopia 
in  psrticnlar  continued  to  be  the  standard  text-books  till  they  were 
superseded  by  those  of  Dill  man  n 

LUDWIGSBURG^  the  second  royal  residence  of  Wtirt- 
emberg,  is  situated  9 miles  to  the  north  of  Stuttgart  aud 
1}  miles  from  the  Neckar.  It  was  laid  out  at  the  begin- 
ning of  last  century  by  Duke  Eberhard  Ludwig  ob  a rival 
to  Stuttgart,  and  was  greatly  enlarged  by  Duke  Charles, 
who  resided  there  from  1764  to  1785.  Constructed  aa  the 
adjunct  of  a palace,  the  town  bears  the  impress  of  its 
artificial  origin,  and  its  straight  streets  and  spacious 
squares  have  a dull  and  lifeless  appearance.  Its  main 
importance  now  consists  in  its  being  the  chief  nrilit&ig 
depdt  of  Wiirtemberg,  as  which  it  contains  extensive 
barracks,  a cannon  foundry,  an  arsenal,  and  a military 
academy.  The  royal  palace,  one  of  the  largest  and  finest 
in  Germany,  stands  in  a beautiful  park,  and  contains  a 
rtrait- gallery  and  the  burial  vault  of  the  sovereigns  of 
urtemberg.  Among  the  other  prominent  buildings  are 
I four  churches  and  several  educational  and  charitable  inati- 
I tutions,  Ludwigsborg  also  carries  on  manufacture*  of 
I organs,  woollen  and  linen  cloth,  japanned  tin  wares, 
j picture  frame*,  an^  chicory,  In  1880  it  contained  16,100 
inhabitant*,  ao*out  one  fourth  of  whom  belonged  to  the 
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garrison.  David  Srreusa,  author  of  the  Life  of  Jew,  was  branch  with  the  railway  between  Kharkoff  and  Azoff,  an 
a native  of  Ludwigsburg.  In  the  vicinity  ia  the  beautiful  well  aa . with  other  towns  and  iron-works  of  the  Doueta 
royal  chateau  of  Monrepos,  connected' with  the  park  of  coal-mines  district.  It  stands  on  the  small  river  Lugan,  10 
Ludwigsburg  by  a fine  avenlie  of  limes.  miles  from  its  junction  with  the  northern  Donetz,  iu  the 

LUDWTGSHAFEN.  See  Mannheim.  Lugan  mine  district,  of  which  it  is  the  chief  town.  This 

LUGANO,  a town  of  Switzerland,  which  divides  with  district,  which  comprises  the  important  coal-mines  of  Liai- 
ILocarno  and  Bellinzona  the  first  rank  in  the  canton  of  tchansk  and  the  anthracite  mines  of  Gorodiscbe,  occupies 
Tessin  (Ticino).  It  stands  on  the  shore  of  the  lake  of  an  area  of  about  110,000  acree  on  the  banks  of  the 
the  same  nam.e,  on  a narrow  strip  of  Swiss  territory  which  Donetz  river,  and  has  a population  of  more  than 
projects  into  Lombardy  and  is  everywhere  close  to  the  15,000.  Although  it  is  mentioned  in'  Russian  history 
Italian  frontier.  The  prosperity  of  the  town  is  due  to  its  as  early  as  the  16th  century,  and  coal  was  ‘discovered 
position  on  the  main  line  of  land  communication  between  in  it  at  the  time  of  Peter  L,  it  was  not  until  179# 
Milan  and  the  pass  of  the  St  Gotthard,  and  the  facility  of  that  an  Englishman,  Gascoyne  or  Gaskoin;  established 
intercourse  by  land  and  water,  whether  for  legitimate  or  its  first  iron- work  for  supplying  the  Black  Sea  fleet  and 
contraband  trade,  between  thiB  outlying  fragment  of  the  southern  fortresses  with  guns  and  shot  This  proved 
Switzerland  and  the  rich  region  that  surrounds  it  The  a failure,  owing  to  the  great  distance  from  the  sea,  and 
buildings  are  not  remarkable,  but  the  church  of  Santa  the  manufacture  of  supplies  for  the  navy  was  suspended ; 
Maria  degli  Augioli  contains  several  important  pictures  by  but  during  the  Crimean  war  the  iron-works  of  Lugan  again 
Luini,  a native  of  the  adjoining  district  The  monastery  largely  produced  shot,  shell,  and  gun-carriages.  Sine® 
to  which  the  church  formerly  belonged  is  now  converted  1864  agricultural  implements,  steam- engines,  and  tha 
into  a large  hotel  During  the  struggle  of  the  people  of  various  machinery  required  for  beetroot  sugar-works,  di*- 
northern  Italy  to  expel  the  Austrians  from  Lombardy/  tilleries,  Ac.,  have  been  the  chief  manufactures.  The  Lugan 
between  the  years  1848  and  1866,  Lugano' served  as  head-  works,  which  employ  about  1200  men,  are  the  chief  centre 
quarters  for  Mazzini  and  bis  followers.  Books  aqd  tracts  for  smelting  the  ores  of  the  neighbouring  iron-mines.  The 
intended  for  circulation  throughout  Italy  were  produced  town  is  the  Beat  of  the  mining  authorities  for  the  district, 
there,  and  at  the  neighbouring  village  of  Capolago,  on  a and  has  a first-class  meteorological  and  magnetic  observa- 
large  scale,  and  the  efforts  of  the  Austrian  police  to  check  tury.  The  11,000  inhabitants  of  Lugansk  also  carry  on  a 
their  circulation  were  completely  powerless.  The  popula-  very  active  trade  in  cattle,  tallow,  wools,  skins,  linseed, 
tion  is  Italian  in  character  and  features,  and  the  Italian  wine,  com,  and  manufactured  wares.  The  weekly  fairs  are 
tougue  is  exclusively  spoken.'  On  the  quay  is  a statue  of  much  frequented.  There  are  also  in  tho  town  many  tallow- 
Tell  by  Vela,  ^and  there  are  other  works  by  the  same  melting  works,  and  the  smith  trade  is  largely  carried  on. 
eminent  sculptor,  a native  of  the  canton,  in  private  LUGO,  a maritime  province  of  Spain,  one  of  the  four 
grounds  near  the  town.  About  2 miles  distant,  and  nearly  into  which  Galicia  has  since  1833  been  divided,  is  bounded 
due  south,  a steep  hill — called  Monte  Salvatore — rises  oa  the  E.  by  Oviedo  and  Leon,  on  the  S.  by  Orense,  on 
more  than  2000  feet  above  the  surface  of  the  lake,  and  the  \V.  by  Pontevedra  and  Corufio,  and  on  the  N.  by  the 
commands  a fine  panoramic  view,  limited  in  some  direc-  Atlantic;  Its  extreme  length  from  north  to  south  is  about 
tions  by  the  higher  mountains  on  the  opposite  side  of  the  98  miles,  its  breadth  58,  and  *he  area  3787  square  miles, 
lake,  but  extending  in  one  direction  to  Monte  Rosa,  and  in  The  coast,  which  extends  for  about  40  miles  from  the 
another  to  the  cathedral  of  Milan.  estuary  of  Rivadeo  to  Cape  Vares,  is  extremely  rugged 

LUGANO,  Lake  op  (sometimes  called  Lago  Ceresio  and  inaccessible,  and  few  of  the  inlets  that  exist,  except 
by  the  Italians,  from  the  Roman  name  Lacus  Ceresivt),  those  of  Rivadeo  and  Vivero,  admit  vessels  of  any  size, 
situated  partly  in  Lombardy  and  partly  in  the  Swiss  canton  The  province,  especially  in  the  north  and  east,  is  monn- 
Teaain  or  Ticino,  takes  its  ordinary  name  from  the  town  tainoua  in  its  character,  being  traversed  by  the  great 
of  Lugano,  the  only  considerable  place  on  its  banka.  Its  Cantabrian  chain  and  its  offshoots ; the  sierra  by  which  it 
form  is  very  irregular,  and  has  been  compared  to  a sickle,  is  separated  from  Leon  attains  in  some  places  a height  of 
a fish-hook,  and  various  other  objects.  It  lies  altogether  6000  feet.  A large  part  of  the  area  is  drained  by  the 

amidst  the  outer  ranges  of  the  Alps  that  divide  the  basin  Mirio,  which  rises  on  the  western  slope  of  the  Sierra  da 

of  the  Ticino  from  that  of  the  Adda,  where  the  calcareous  Meira,  and  follows  a southerly  direction  until  it  is  joined 
strata  have  been  disturbed  by  the  intrusion  of  porphyry  by  the  Sil ; tho  latter  for  a considerable  distance  forms  the 
and  other  igneous  rocks.  It  is  not  connected  with  any  southern  boundary  of  the  province.  Of  the  rivers  of  the 
considerable  valley,  but  is  fed  by  numerous  torrents  in  northern  vereant  the  most  important  are  the  Navia  (which 
various  directions  issuing  from  short  glens  in  the  sur-  has  its  lower  coarse  through  Oviedo),  the  Eo  (for  borne 
rounding  mountains,  and  is  drained  by  tbe  Tresa,  an  distance  the  boundary  between  the  two  provinces),  the 
unimportant  stream  that  flows  westward  into  the  Lago  Mosma,  the  Oro,  and  the  Landrobe.  The  Eume,  one  -of 

Maggiore.  The  surface  of  the  lake  is  889  feet  above  the  the  rivers  of  Corufia,  and  the  Ulla,  which  separatee  that 

sea,  and  the  form  of  its  bed  seems  to  be  very  irregular.  In  province  from  Pontevedra,  both  have  their  rise  on  the 
some  parts  soundings  of  more  than  1000  feet  have  been  western  Blopes  of  Lugo.  Some  of  the  northern  valleys  even, 
taken,  while  in  one  place  the  lake  is  60  shallow  that  a in  their  lower  portions,  are  fertile,  and  yield  not  only  corn 
causeway  half  a mile  in  length,  supporting  the  road  and  but  fruit  and  wine,  but  the  principal  agricultural  wealth  ia 
the  railway,  has  been  carried  from  shore  to  shore.  The  on  tho  Miflo  and  Sil,  where  rye,  maize,  wheat,  legumes  of 
scenery  ia  of  a varied  character : in  great  part,  and  especi-  various  kinds,  flax,  hemp,  and  a little  silk  are  produced, 
ally  in  the  north-east  arm  extending  from  Lugano  to  the  ; Tho  hills  are  comparatively  well  wooded.  Iron  ia  found 
Lombard  village  of  Porlezza,  tho  lake  is  enclosed  between  at  Caurel  and  Incio,  antimony  at  Castroverde  and 
mountains  that  rise  steeply  to  a height  of  some  2000  feet  Cervantes,  argentiferous  lead  at  Riotorto;  and  there  are 
from  the  water’s  edge,  while  on  its  southern  and  western  quarries  of  granite,  marble,  and  various  kinds  of  slate  and 
branches  it  ia  encompassed  by  gently  swelling  hills  rich  building  stone.  Linen  and  woollen  cloths  are  manufactured, 
with  the  luxuriance  of  Italian  vegetation.  but  to  an  insignificant  oxtent,  and  the  trade  of  tho  province 

LUGANSK,  a town  of  Russia,  in  tbe  government  of  is  unimportant  The  internal  communications  are  stiR 
Ekatcrinoslaff,  district  of  Slavianoserbsk,  300  miles  to  tbe  very  imperfect.  There  is  only  one  railway,  that  connecting 
eastward  of  the  capital  of  the  province,  is  connected  by  a Lugo  with  Coruna  ; but  connexions  with  Leon  (Br&nuecas) 
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tod  witn  Orense  are  in  contemplation.  The  total  popula- 
tion in  1877  was  410,387,  being  a decrease  of  22,129  since 
1860.  There  are  ten  towns  with  a population  over  10,000 
— Chantado,  Fonsagrada,  Lugo,  Monduiledo,  Monforte, 
Panton,  Sarria,  Savihao,  ViUalbo,  and  Vivero. 

Lugo,  the  capital  of  the  above  province,  stauds  on  a 
small  hill  near  the  northern  bank  of  the  river  Mifio,  at  a 
height  of  1930  feet  above  the  level  of  the  sea,  GO  miles 
south-west  from  Coruna,  and  353  north-west  from  Madrid, 
on  tho  highway  between  thcao  two  cities.  With  the  former 
it  Is  continuously  connected  by  rail.  The  form  of  the 
town,  which  is  nearly  quadrangular,  is  defined  by  a massive 
Roman  wall,  from  30  to  40  feet  in  height  and  20  feet 
thick,  with  projecting  semicircular  towers  which,  prior  to 
the  civil  war  in  1809,  were  eighty-five  in  number;  it  now 
serves  as  a promenade,  commanding  an  extensive  and 
delightful  prospect  ,Tho  principal  public  places  are  the 
Plaza  de  la  Constitucioo,  a spacious  arcaded  square,  tho 
Plaza  de  San  Domingo,  the  Plaza  del  Hospital,  and  the 
busy  Plaza  del  Campo,  where  fairs  and  markets  aro 
held  The  most  important  of  the  public  buildings  is  the 
Gothic  cathedral  on  the  south  side  of  tho  town ; it  dates 
from  the  12th  century,  but  was  modernized  iu  the  18th, 
and  possesses  no  special  architectural  merit  Other 
churches  are  those  of  the  Capuchins  and  that  of  San 
Domingo ; the  only  other  buildings  of  note  are  the  episcopal 

?ilace,  the  secondary  school,  the  hospital,  and  the  prison. 

be  principal  industries  are  tanning,  and  the  manufac- 
ture of  linen  cloth  and  of  cream  of  tartar ; there  is  sotno 
trade  in  silk  wares.  About  a mile  to  the  south  of  the 
town,'on  the  left  bank  of  the  Mifio,  are  tho  famous  hot 
sulphur  baths  of  Lugo;  the  bathing  house  dates  from 
1847.  The  population  of  the  Qyuntamiento  in  1877  was 
18,909. 

Lugo  {L\t:u$  Augusii)  was  mado  by  Augustus  the  w*t  of  a con - 
ventu.i  juridiem.  Ils  sulphur  baths  were  even  then  well  known. 
It  suffered  greatly  in  the  5th  century,  during  tho  Moorish  wars, 
and,  more  recently,  during  the  war  of  independence.  The  bishopric 
dates  from  a very  early  period,  and  it  is  said  to  have  acquired 
metropolitan  rank  in  tho  middle  of  the  6th  century ; it  is  now 
■offragan  to  Santiago. 

LUGOS,  a market-town  of  Hungary,  capital  of  the 
trans-Tisian  county  of  Krass6,  is  situated  on  the  Temes, 
and  on  tho  railway  from  TemcsvAr  to  KarAnsebes,  32  mile* 
east-south-oast  of  the  former,  in  45°  41'  N.  lat,  21°  53'  E. 
long.  The  two  main  portions  of  the  town,  separated  by 
the  river,  and  named  respectively  Ntfmct-  (German)  Lugos 
and  RomAn-  (Roumanian)  Lugoa,  are  connected  by  a wooden 
bridge  312  feet  in  length.  Lugos  is  the  seat  of  a Greek 
Catholic  (Roumanian)  bishopric,  of  royal  and  circuit  court* 
of  law,  and  of  the  usual  bureaus  of  a county  administration. 
The  public  and  other  buildings  include  Greek  Orthodox, 
Greek  Catholic,  Roman  Catholic,  and  Lutheran  churches, 
a synagogue,  a royal  upper  gymnasium  (founded  in  1823), 
a Minorite  couvent,  an  episcopal  palace,  the  barracks,  and 
the  rains  of  a castle.  The  surrounding  country  is  moun- 
tainous and  well-wooded,  and  produces  large  quantities  of 
grapes  and  plums.  In  1880  the  population  was  11,287, 
of  whom  3476,  chiefly  Germans,  were  in  NAmet-Lugoa, 
and  7811,  Roumanians,  with  a few  Slavonians  and  Magyars, 
in  RotnAn-Lugoa. 

Lagos  was  once  s strong  fortress  and  of  greater  relative  im- 
portance than  st  present  During  the  16tU  and  17th  centuries  it 
•effored  ranch  at  the  hands  of  the  Turks.  At  tho  dose  of  tho 
Hungarian  revolutionary  war  (August  1649)  it  was  the  last  report  of 
£o<-w»uth  and  several  other,  leaders  of  the  national  cause  previous  to 
ihutr  recapa  to  Turkey. 

LUINI,  Bernardino,  the  most  celebrated  master  of  the 
Lombard  school  of  painting  founded  upon  tbo  style  of 
Leonardo  da  Vinci,  was  born  nt  Luino,  a village  on  the 
Logo  Maggiorc,  towards  1465.  He  himself  wrote  his 
name  as  “ Bernardin  Lovino,”  but  the  spelling  " Lu'ni  ” is 
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now  very  gcuerally  adopted.  Few  facta  are  known  regard 
ing  the  life  of  this  illustrious  and  delightful  painter,  an/ 
it  is  only  since  a comparatively  rcccDt  date  that  he  hat 
even  been  credited  with  the  production  of  his  owu  wuiks, 
aud  with  tho  fame  thereto  appertaining,  as  many  of  th  em 
had,  iu  the  lapse  of  years  and  laxity  of  attribution,  got 
assigned  to  Leonardo.  It  appears  that  Luini  studied 
painting  at  Vercelli  under  Gioveuoue,  or  perhaps  under 
Lo  Scotto.  He  reached  Milan  either  after  the  departure 
of  Da  Vinci  iu  1500,  or  shortly  before  that  event;  it  i* 
thus  left  uncertain  whether  or  not  the  two  artists  had  any 
personal  acquaintance,  but  Luini  was  at  any  rate  in  the 
painting-school  established  in  Milau  by  the  gteat  Floren- 
tine. In  the  latter  works  of  Luiui  a certain  influence  from 
the  style  of  Raphael  is  superadded  to  that,  far  more  pro- 
minent and  fuudameutal,  from  the  stylo  of  Leonardo;  hut 
there  is  nothing  to  show  that  he  ever  visited  Rome.  His 
two  sons  are  tho  only  pupils  who  have  with  confidence  been 
assigned  to  him  ; and  even  this  can  scarcely  be  truo  of  tho 
younger,  who  was  born  in  1530,  when  Bernardino  was 
well  advanced  in  years,  and  was  not  far  from  the  close  of 
his  career.  Qaudenzio  Ferrari  bus  also  been  termed  his 
disciple.  One  of  the  sons,  Evangelista,  has  left  little 
which  can  now  be  identified ; tho  other,  Aurclio,  was 
accomplished  in  penq>ective  and  landsca|>e  work.  There 
was  likewise  a brother  of  Bernardino,  named  Ambrogio, 
a competent  painter.  Bernardino,  who  hardly  ever  left 
Lombardy,  had  some  merit  as  a poet,  and  is  said  to 
have  composed  a treatise  on  painting.  The  precise  dale 
of  his  death  is  unknown ; ho  may  perhaps  have  survived 
till  about  1540.  A serene,  contented,  and  happy  miud, 
naturally  expressing  iUelf  in  forms  of  grace  and  beauty, 
seems  stamped  upon  all  tho  works  of  Luini  Tho  samo 
character  is  traceable  in  bis  portrait,  painted  in  an  upper 
group  in  his  fresco  of  Christ  Crowned  with  Thorns  iu  the 
Ambrosian  library  in  Milan, — a venerable  bearded  person- 
age The  only  anecdote  which  bos  been  preserved  of  him 
tells  a similar  talc.  It  is  said  that  for  the  single  figures 
of  saints  in  the  church  at  Saronno  he  received  a sum  of 
money  equal  to  22  francs  per  day,  along  with  wine,  bread, 
and  lodging ; and  be  was  so  well  satisfied  with  this  re- 
muneration that,  in  completing  the  commission,  he  painted 
a Nativity  for  nothing. 

Along  with  this  natural  sweetness  of  character,  a 
dignified  suavity  is  the  most  marked  characteristic  of 
Luini’s  works.  They  are  constantly  beautiful,  with  a 
beauty  which  depends  at  least  as  much  upon  the  loving 
self-withdrawn  expression  as  upon  the  mere  refinement 
and  attractiveness  of  form.  This  quality  of  expression 
appears  in  all  Luini’s  productions,  whether  secular  or 
sacred,  and  imbues  the  latter  w ith  a peculiarly  religious 
grace — not  ecclesiastical  unction,  but  the  devoutness  of  the 
heart  HU  heads  while  extremely  like  those  painted  by 
Leonardo,  have  less  subtlety  and  involution  and  less  variety 
of  expression,  but  fully  as  much  amenity.  Ho  begnn 
indeed  with  a somewhat  dry  style,  as  in  the  PiotA  in  the 
church  of  tho  Paa&ione  ; but  this  soon  developed  into  the 
quality  which  distinguishes  all  Jiis  most  renowned  works ; 
although  his  execution,  especially  as  regards  modelling,  was 
never  absolutely  on  a par  with  that  of  Leonardo.  Lnini’s 
paintings  do  not  exhibit  an  impetuous  stylo  of  execu- 
tion, and  certainly  not  a negligent  oue ; yet  it  appears  that 
he  was  in  fact  a very  rapid  worker,  as  his  picture  of  the 
Crowning  with  Thorns,  painted  for  the  Col  lego  del  S. 
Sepolcro,  and  containing  a large  number  of  figures,  is 
recorded  to  have  occupied  him  only  thirty-eight  days,  to 
which  »n  assistant  added  eleven,  llis  method  was  simple 
and  expeditious,  the  shadows  being  painted  with  tho  pure 
colour  laid  on  thick,  while  the  lieh*  * are  of  the  sam^  colour 
thinly  used,  and  mixed  with  a liiiio  white.  The  frescos 
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exhibit  more  freedom  of  hand  than  the  oil  pictures ; and 
they  are  on  the  whole  less  like  the  work  of  Da  Viuci, 
having  at  an  early  dats  a certain  resemblance  to  the  style 
of  Mantegna,  as  later  on  to  that  of  Raphael.  Loini’s 
colouring  is  mostly  rich,  and  hie  light  and  shade  forcible. 

Among  hia  principal  works  the  following  are  to  be  mentioned. 
At  Saronno  are  frescos  painted  towards  1526,  representing  the  life 
of  the  Madonna— her  Marriage,  the  Presentation  of  the  Infant 
Saviour  in  the  Temple,  the  Adoration  of  the  Magi,  and  other  inci- 
dents. Hia  own  portrait  appears  in  the  subject  of  the  youthful 
Jesus  with  the  Doctors  in  the  Temple.  This  series— in  which  some 
comparatively  archaic  details  occur,  such  as  gilded  nimbuses— was 
partly  repeated  from  one  which  Luini  had  executed  towards  1620 
in  B.  Croce.  • In  the  Brera  Gallery,  Milan,  are  fresco*  from  the 
suppressed  church  of  La  Pace  and  tbs  Convent  della  Felucca,— the 
former  treating  subjects  from  the  life  of  the  Virgin,  the  latter,  of 
a classic' kjnd,  more  decorative  in  manner.  The  subject  of  girls 
playing  at  the  game  of  “hot-cockles,"  and  that  of  three  angels 
depositing  St  Catherine  in  her  sepulchre,  are  particularly  memor- 
able, each  of  them  a work  of  perfect  charm  and  grace  in  its  way. 
In  the  Casa  Silva,  Milan,  are  frescos  from  Ovid's  Mt ta morphoscs. 
The  Monastero  Maggiore  of  Milan  (or  church  of  S.  Mauraio)  is 
a noble  treasure-house  of  Luini's  art, — including  a large  Cruci- 
fixion, with  about  one  hundr  1 and  forty  figures ; Christ  Bound  to 
the  Column,  between  figures  of  Saints  Catherine  and  Stephen,  and 
the  founder  of  the  chfcpel  kneeling  before  Catherine  ; the  Martyr- 
dom of  this  Saint;  the  Entombment  of  Christ ; and  a large  number 
of  other  subjects.  In  the  Ambrosian  library  ii  the  fresco  (already 
mentioned),  covering  one  entire  wall  of  the  Sala  della  8.  Corona, 
of  Christ  Crowned  with  Thorns,  with  two  executioners,  and  on 
each  side  six  members  of  s confraternity ; in  the  same  building  the 
Infant  Baptist  Playing  with  a Lamb;  in  the  Brera,  the  Virgin 
Enthroned,  with  Saints,  dated  1621 ; in  the  Louvre,  the  Daughter 
of  Herodias  receiving  the  Head  of  the  Baptist ; in  the  Esterhaxy 
Gallery,  Vionna.the  Virgin  between  Saints  Catherine  and  Barbwa; 
in  the  National  Gallery,  London,  Christ  Disputing  with  the 
Doctor*.  Many  or  most  of  these  gallery  pictures  used  to  pass  for 
the  handiwork  of  Da  Vinci  The  snme  Is  the  case  with  the  highly 
celebrated  Vanity  and  Modesty  in  the  Sciarra  Falace,  Rome,* 
which  also  may  nevertheless  in  all  probability  be  assigned  to' 
Luini  Another  singularly  beautiful  picture  by  him,  which  seems 
to  pass  almost -entirely  unobserved  by  tourists  and  by  writers,  is  in 
the  Royal  Palace  in  Milan — a large  composition  of  Women  Bathing. 
That  Luini  was  also  pre-eminent  as  a decorative  artist  is  shown  by 
his  works  in  the  Certoaa  of  Paris. 

LUKE,  whose  name  is  traditionally  attached  to  the 
Third  Gospel,  appears  to  have  been  one  of  the  com- 
panions of  Paul,  being  mentioned  as  each  in  Col.  iv.  14, 
Philem.  24,  and  2 Tim.  iv.  11  ; even  if,  as  some  critics 
suppose,  these  epistles  were  not  written  by  Paul  himself, they 
are  at  any  rate  likely  to  have  preserved  the  local  colouring. 
Assuming,  as  is  probable,  that  the  same  person  is  intended 
in  all  three  passages,  we  gather  (1)  that  Luke  was  not  a 
born  Jew,  since  in  Col  iv.  11,  “those  who  are  of  the 
circumcision”  appear  to  be  neparated  from  those,  among 
whom  is  Luke,  who  are  mentioned  afterwards  (but  there 
ib  nothing  to  determine  the  question,  which  has  since  been 
raised,  whether  he  had  been  a Jewish  proselyte  or  a Gen- 
tile), and  (2)  that  he  was  a physician.  There  was  an  early 
belief,  first  mentioned  by  lrenmus,  that  he  is  spoken  of, 
though  not  montioned  by  name,  in  2 Cor.  viiL  18,  as 
“ the  brother  whose  praise  is  in  the  goepel  throughout  all 
the  churches”;  and  the  subscription  of  that  epistle  in  some 
MSS.,  and  in  the  Peachito  and  other  versions^embodiea 
this  belief.  Of  his  birth  and  country  nothing  is  positively 
known  ; but  it  is  a possible  inference  from  his  name  Lucas, 
which  is  a correction  of  Lucanus  (the  full  form  occurs  in 
some  early  MSS.  of  the  Itala),  that  he  was  of  Italian 
(Lucanian)  descent 

From  the  time  of  Irenasus,  whose  testimony  is  soon 
followed  by  that  of  Clement  of  Alexandria,  Tertullian,  and 
Origen,  this  companion  of  Paul  has  generally  been  con- 
sidered to  be  the  author  of  the  third  canonical  Gospel  and 
of  the  Acta  of  the  Apostles;  but  no  other  facts  .are 
mentioned  by  early  writers  os  to  Ins  personal  history, 
except  such  as  may  be  gathered  from  the  writings  which 
axe  attributed  to  him.  Tertullian,  for  example,  speaks  of 


him  as  “ non  apostolus  sed  apostolicus,"  sod  as  “ posteriori* 
apoatoliBeeUtor”(A<fu.  ATarttb*.,  4,  2) ; and  the  Muratorian 
fragment  says  that  he  had  not  seen  the  Lord  in  the  flesh. 
The  most  important  of  these  biographical  inferences  are 
those  which  were  made  by  Eusebius,  who,  translating,  or 
mistranslating,  TaprjKoXov&rjKori  wcurt,  in  the  preface  to 
the  Gospel,  by  “.having  accompanied  all,”  is.,  the 
“ eyewitnesses  and  ministers  of  the  word,”  Infers  that  Luke 
was  a companion  Dot  of, Paul  only  but  also  of  the  other 
apostles,  and,  probably  referring  to  Acta  xiiL  1,  says  that 
he  was  “ one  of  those  from  Antioch.”1  These  inferences  of 
Eusebius  are  further  elaborated  by  Jerome,  who  adds, 
without  quoting  any  authority,  that  he  wrote  the  Gospel  in 
Acbaia  or  Bceotia  (many  MSS.  have  Bithynia),  and  the 
Acta  at  Rome.* 

Those  who  accept  this  tradition  of  his  having  been  the 
author  of  the  Acts  of  the  Apostles  usually  infer  from  the 
sections  of  that  work  in  which  the  pronoun  “ we  ” is 
employed  that  he  accompanied  Paul  on  part  of  his 
second  and  third  missionary  journeys,  and  also  on  his 
voyage  to  Rome.  The  first  of  these  sections  begins  with 
the  apostle’s  determination  to  go  into  Macedonia,  and  ends 
when  he  has  left  Philippi  (Acts  xvi.  10-40) ; the  Becond 
begins  when  the  appstle  returns  to  Philippi,  and  ends  with 
his  arrival  at  Jerusalem  (Acts  xx.  6-xxi.  18);  the  third 
begins  with  his  sailing  from  Cnesarea,  and  ends  with  his 
arrival  at  Rome  (Acts  xxvil  1-xxviiL  16).  Even  some 
of  tho3e  who  assign  the  greater  part  of  the  book  to  a much 
later  date  think  that  these  sections  may  be  extracts  from 
an  original  diary  of  a companion  of  Paul,  and  that  this 
companion  may  have  been  Luke.  Others,  however,  think 
it  improbable  that  Luke,  without  being  specially  mentioned 
either  in  them  or  elsewhere,  should  have  accompanied 
Paul  on  his  voyage  to  Rome,  and  assign  these  sections  to 
Timothy,  or  Titus,  or  Silas  (some  have  added  the  very 
improbable  conjecture  that  Luke  and  Silas  are  the  same 
person). 

The  other  biographical  details  which  are  found  in  patristic  litera- 
ture, and  which  are  not  inferences  from  the  New  Teatament,  rest 
upon  no  certain  evidence,  and  are  frequently  at  variance  not  only 
with  one  another  but  also  with  earlier  documents.  It  is  sometimes 
stated  that  he  woe  one  of  the  seventy  disciples ; this  statement  is 
found  in  Epiphanius  (Hams.,  1L  11),  in  pseudo-Origen  (De  recta  t» 
Deum  fide,  ed.  De  la  Rue,  voL  i p.  806),  in  Gregory  the  Great 
( Moral  L 1),  and  elsewhere  ; but  it  is  inconsistent,  not  only  with 
Tertullian  and  the  Muratorian  fragment,  but  also  with  the  dear  in- 
ference from  the  preface  to  the  Gospel  that  ita  author  was  not  him- 
self an  eyewitness  of  what  he  narrates.  It  is  also  stated  that  be 
was  one  of  the  two  disciples  who  went  to  Emmaua  (S.  Greg.  Magn., 
Moral,  i,  1;  Paul.  Diacon.,  Homil.  50  in  Natali  S.  Luca ; and 
others);  but  this  statement  is  discredited  by  the  same  facts  as  the 
preceding.  Like  all  the  other  disciples  whose  names  are  mentioned 
in  the  New  Testament,  he  is  said  to  have  gone  forth  os  a preacher 
of  the  gospel  ; bat  statements  vary  widely  as  to  the  place  in  which 
he  preached  : Gregory  of  Nazianrus  say  a Achaia ; Kpiphanius  says 
Dalmatia,  Gaul,  Italy,  and  Macedonia ; (Ecureenius  lays  Africa  ; 
later  legends  mention  bis  having  been  at  Enns  in  Austria  (Hansiz, 
Germ. . Sacra,  voL  L p.  16).  And  also,  like  most  of  tho  other 
early  disciples,  he  is  said  not  only  to  have  preached  the  gospel 
but  also  to  have  suffered  death  for  its  sake.  Gaudentius  of 
Brescia  says  that  this  occurred  at  Patra  in  Achaia,  and  Nice- 
phoros specifies  as  the  manner  of  his  martyrdom  that  be  was 
hang  on  an  olive  tree.  But  elsewhere  it  is  stated  or  implied 
that  he  died  an  ordinary  death,  either  at  Thebes  in  Bceotia 
(Martyrol  Basil. \ or  in  Bithynia  (Panins  D is  conus,  Isidore 
of  Seville,  and  the  Martyrologics  of  Ado  and  Usuardi).  Most 
traditions  agree  in  stating  that  his  body  was  transferred  by  Con- 
stantins to  Constantinople  (“Chron.  Hieron.,"  ap.  Mai,  Nov. 
Script.  CoU  ; Prosper  Aquitanua,  Paulua  Diaconus,  Nicephoros, 
and  othereX  but  its  place  of  burial  seems  to  have  been  far- 

Sitten,  and  ProcopiUs (Ds  sedif.  Justin i 4)  mentions  that  it  was 
iscovered  in  Justinian's  time  in  digging  the  foundations  of  a now 

* Some  have  thought  that,  like  the  persona  who  are  mentioned  by 
Origen,  Comm,  in  Horn.,  chap.  x.  (vol.  iv.  p.  686,  ed.  De  la  Rue), 
Eusebios  here  confuses  the  two  names  Lucas  and  Lucias.  ■ *•-  * 

■ De  Viris  lUuttr.,  chap.  viL;  Comm.  *»  Matth prof.,  voL  ril. 
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ehurch  ; a nubsequant  tradition  .Uted  that  it  was  afterwards 
removed  to  Italy,  and  in  tlio  15th  century  Pius  II.  commisaioned 
Cardinal  Bessarion  to  decido  unou  a violent  controversy  between 
the  Minorite  monastery  or  S*  Job  at  Venice  and  the  Benedictine 
monastery  of  8.  Oiuatiua  at  Padua,  each  of  which  claimed  to  poi* 
aess  the  perfect  relics  of  the  evangelist 

A late  tradition  represent*  Luke  to  have  been  a painter  as  well  as 
a physician  ; the  tradition  first  appear  in  a doubt  fill  fragment  of  an 
author  of  doubtful  date,  Tiiecdoioa  Lector  (printed  in  H.  Valois’s 
edition  of  Theodoret,  p.  618),  who  mentions  that  the  cmmesa 
Eudocia  sent  to  Pulcheria,  from  Jerusalem  to  Constantinople,  a 
picture  of  the  Virgin  painted  by  Luke.  The  same  story  is 
mentioned  in  an  almost  certainly  spurious  oration  of  John  of 
Damascus  (Oral,  in  Conotan/.  Cvpron.,  c.  6.,  vol.  L p.  618,  ed.  Le 
Quien) ; and  the  first  certain  authorities  for  the  tradition  are 
Syroeon  Metapkmtaa  and  the  Mtnologiuax  of  Basil  the  younger, 
both  of  whicb  belong  to  the  10th  century.  That  the  tradition  is 
not  of  much  earlier  growth  is  proved  by  the  fact  that,  if  it  had  ex* 
isted,  it  could  qot  fail  to  have  been  largely  used  in  the  iconoclastic 
controversy. 

The  martyrologies  and  calendars  for  the  most  part  agree  in  fixing 
Luke's  festival  on  October  18;  but  a doubt  ia  expressed  whether  that 
day  should  be  regarded  as  the  anniversary  of  his  birth  or  of  the 
translation  of  his  remains  to  Constantinople. 

In  Christian  art  he  is  usually  symbolized  by  au  ox  (with  reference 
to  Ezekiel  L 10,  Bevclatiou  it.  7),  on  the  significance  of  which 
symbol  various  statements  were  made  by  both  Eastern  and  Western 
writers  (some  of  them  wijl  be  found  quoted  by  CismniDi,  Vcl. 
Mon  urn.,  vol.  L 192).  (£.  HA.) 

LUKE,  Gospel  or.  See  Gospels. 

LUKOW,  a town  of  Russian  Poland,  in  the  province  of 
Siedlce,  CO  miles  by  rail  to  the  west  of  Brest  Litovsky. 
Owing  to  its  situation  on  the  railway  and  in  the  centre  of 
a rich  district,  it  is  rapidly  developing.  The  population  is 
11,050. 

LUKOYANOFF,  a district  town  in  Russia,  in  the 
government  of  Nyni-Novgorod,  108  miles  south-south-east 
of  the  chief  town  of  the  government,  on  the  highway  to 
Saratoff,  at  the  sources  of  the  Tesha  river,  tributary  of 
the  Oka.  It  is  situated  in  a district  where  agriculture  is 
carried  on  to  a large  extent,  com  being  sold  to  distilleries, 
and  hemp  exported,  while  the  extensive  forests  furnish 
materials  for  the  production  of  wooden  wares.  Wooden 
apooas,  buckets, sledges,  carts, implements  for  linen  weaving, 
are  made  in  large  quantities  by  the  peasants  of  tbo  neigh- 
bouring villagos,  and  exported  to  the  steppe  provinces  of 
southern  Russia  ; and  there  is  also  considerable  trade  in  ; 
timber,  felts,  fishing  nets,  nails,  Ac.  Population  9600. 

LULLY,  Giovanni  Battista  (1633-1687),  was  born  in 
Florence,  and  joined  in  165C,  as  a violinist,  the  orchestra  of 
the  French  court.  Though  friendless  and  in  a foreign 
country,  his  genius  soon  opened  :or  him  a road  to  honours 
and  wealth.  He  was  appointed  director  of  mu^ic  to  King 
Louis  XIV.,  and  director  of  the  Paris  opera.  The  influence 
of  his  music  was  so  great  as  to  produce  a radical  revolu- 
tion in  the  style  of  the  dances  of  the  court  itself.  Instead 
of  the  slow  and  stately  movements,  which  had  prevailed 
until  then,  he  introduced  lively  and  rhythmically  quick 
ballets.  Having  found  a congenial  poet  in  Quinault, 
Lully  composed  twenty  0[>eras,  which  met  with  a moat 
enthusiastic  reception  from  a delighted  public.  He  effected 
important  improvements  in  the  composition  of  the 
orchestra,  into  which  he  introduced  several  new  instru- 
ments. Lully  eqjoyed  the  friendship  of  Moli&re,  for  some 
of  whose  best  plays  he  composed  illustrative  music. 
His  Mimere,  written  for  the  fnaeral  of  the  minister 
Sequier,  is  a splendid  work  of  genius;  and  very  re- 
markable are  also  bis  minor  sacred  compositions.  On 
bis  death-bed  he  wrote  Bitogna  morire,  peceatore.  Lully’s 
right  to  be  numbered  among  the  most  original  and  the 
best  musicians  is  undoubted.  His  music  is  full  of  tho 
most  charming  and  enthralling  forms  of  Italian  melody ; 
and  the  fact  of  .its  being  even  now  performed,  after  the 
lapse  of  so  many  years,  is  proof  sufficient  of  its  inherent 
beauty  and  intrinsic  worth. 
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LULLY,  Raymond  (1235-1315),  the  inventor  of  a 
fantastic  system  of  logic  *by  which  Mohammedans  should  ba 
converted  to  Christianity,  was  born  at  Palma,  in  tho  island 
of  Majorca,  in  1235.  His  father  had  been  bom  at 
Barcelona,  and  belonged  to  a distinguished  Catalonian 
family;  but  for  his  services  in  helping  to  recover  the 
Balearic  islands  from  the  Saracens  he  was  rewarded  with 
a gift  of  hod  in  the  conquered  territory,  and  the  paternal 
estates  descended  to  his  enthusiastically-minded  son.  The 
younger  Lully,  however,  Bhowed  at  first  but  little  of  the 
speculative  tendencies  which  he  afterwards  developed,  and 
his  early  years  were  spent  in  the  gaiety  and  even  profligacy 
of  a courtier  in  the  service  of  James  IL,  of  Aragon,  who 
appointed  him  grand  seneschal  of  the  isle.  He  married, 
but  notwithstanding  sought  the  reputation  of  a gal- 
lant, and  was  mixed  up  in  more  than  one  intrigue. 
Something,  however,  of  the  nature  of  a cancer,  -which 
attacked  one  of  the  objects  of  his  passion,  Signora 
Ambrosia, — such  is  the  way  in  which  we  are  asked  to 
account  for  his  ‘‘conversion,” — affected  him  so  deeply  that 
he  abandoned  in  his  thirty-second  year  his  licentious  life, 
and,  having  distributed  the  greater  portion  of  his  goods  to  his 
family  and  the  poor,  he  withdrew  to  the  retirement  of  a 
cell  on  Mount  Rando,  the  only  part  of  hiB  property  which 
ho  had  reserved  for  himself.  Visions  of  a crucified  Saviour 
and  like  phenomena  confirmed  him  in  his  devotion  4o  the 
cause  of  Christ,  and  iu  the  course  of  a nine  years’  retreat 
m Randa  he  came  to  regard  himself  as  commissioned  by 
God  to  refute  the  errors  of  Mohammed. 

This  missionary  cill  became  henceforth  the  actuating 
principle  in  Lully’s  life.  To  realize  it,  he  went  to  Paris  in 
his  fortieth  year,  to  prosecute  the  study  of  Latin  and  logic ; 
and,  with  a view  to  becoming  familiar  with  the  language 
of  the  infidels,  he  engaged  the  services  of  an  unlettered 
Arabian,  who  findiug  that  Lully  was  seeking  to  demolish 
the  faith  of  Islam,  attempted  to  assassinUe  his  noster. 
This  need  ^f  acquiring  a knowledge  of  the  language  of 
tho  church’s  adversary  became  itself  now  one  of  Lully’s 
favourite  ideas.  In  1286  be  began  a series  of  visits,  which 
he  made  to  Rome  to  ioduce  the  supreme  pontiff  to  found 
colleges  for  the  study  of  Arabic ; but  the  small  success 
which  would  attend  bis  efforts  in  this  direction  was  fore- 
shadowed by  the  death  of  Honoring  (then  pope/  before  he 
could  attain  an  audience  of  him.  Meanwhile  Lully  had 
become  discontented  with  the  methods  of  science  com- 
monly in  use,  and  bad  set  himself  to  construct  his  “great 
| art,"  a method  which,  by  mechanically  presenting  all  the 
predicates  which  could  attach  to  any  subject,  was  adapted 
to  answer  any  question  on  any  topic,  and  would  (its  author 
imagined)  by  the  cogency  of  its  inferences  necessarily  con- 
vert the  heathen.  His  natural  enthusiasm  respecting  the 
consequences  of  this  art  were  strengthened  by  revelations 
as  he  judged  them)  of  the  cooperation  of  God  in  his 
designs,  and  he  gave  himself  up,  with  the  fervour  of  a 
divinely  appointed  missionary,  to  the  work  of  spreading  a 
knowledge  of  bis  “great  art”  in  every  country.  He 
expounded  it  at  Paris  and  Montpellier  in  1286,  and  after 
a visit  to  Pope  Nicholas,  to  solicit  bis  help  in  founding 
linguistic  colleges,  and  a serious  illness  at  Genoa,  brought 
on  apparently  by  an  isolated  fit  of  nervous  cowardice  in 
face  of  the  dangers  he  was  going  to  encounter,  be  sailed 
to  Tunis,  to  apply  his  new  method  to  the  errors  of 
Mohammedanism.  At  Tunis  his  attacks  upon  the  religion 
of  the  country  led  to  his  being  cast  into  prison,  and  it  was 
only  by  the  mediation  of  a sheikh,  who  had  been 
impressed  by  the  earnestness  of  the  Christian  preacher, 
that  he  managed  to  escape  to  sea,  not  without  the  roughest 
treatment  at  the  hands  of  the  mob,  and  find  his  way  to 
Naples. 

A new  infiueuce  was  brought  to  bear  on  Lully’s  life  a 4 
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Naples,  He  made  tho  acquaintance  of  the  alchemist 
Arn&ud  do  Villoneuvo,  and  acquired,  wc  may  believe,  not 
only  that  'skill  in  transmuting  metals  for  which  Lnlly 
himself  became  in  popular  tradition  famous,  but  imbibed 
also  something  of  that  spirit  which  brought  down  the 
censure  of  the  church  on  Villeneuve  for  maintaining  that 
medicino  and  charity  were  more  pleasing  to  God  than 
religious  services.  For  the  next  few  years  the  scene  of 
Lully’s  labours  was  continually  changing.  He  made  an 
unsuccessful  attempt  to  interest  Pope  Boniface  in  the 
missionary  colleges  which  he  wished  to  see  established, 
and  similar  appeals  to  the  kings  of  France  and  Cyprus  met 
with  no  more  favourable  a response.  From  Cyprus  Lully 
proceeded  (1306)  to  Bougiah  in  Africa,  and  repeated  the 
experiences  he  had  already  had  at  Tunis.  Bnt,  though 
Mohammedanism  showed  little  disposition  to  welcome  the 
“ great  art  ” and  its  author,  the  European  world  had  mean- 
while begun  to  show  itself  more  favourablydisposed  towards 
Lully’s  projects.  In  1297  he  had  received  at  Montpellier, 
from  the  general  of  the  Franciscans,  letters  recommending 
him  to  the  superiors  of  all  Franciscan  houses ; add  in  1309 
his  “art  ” was  publicly  approved  by  a decree  of  the 
university  of  Paris.  Emboldened,  perhaps  by  such  recog- 
nition, he  appeared  before  the  coiincil  of  Vienne  in  southern 
France  in  1311,  and  petitioned  the  assembled  fathers  to 
reduce  the  different  and  often-contending  religious  orders 
to  one  great  order  serving  simply  tinder  Christ,  and  to 
meet  Mohammedanism  abroad  and  AverroiBm  at  homo  by 
founding  colleges  for  the  study  of  Arabic.  Nothing 
would  Beem  to  have  come  directly  of  these  petitions,  but 
wo  may  perhaps  trace  their  result  in  some  chairs  of  Syriac 
and  Arabic  which  Clement  V.  instituted  at  Kome,  ond  in 
a college  for  .training  Franciscans  in  Oriental  languages 
which  James  of  Aragon  established  iir  Majorca.  Lully 
was  now  nearly  eighty  years  of  age,  but  his  zeal  in  com- 
bating the  foes  of  Christianity  did  not  abate.  Ho  soiled 
again  for  Africa,  and  received  the  martyr’s  crown,  which 
would  seem  to  have  become  the.  ambition  of  his  life.  At 
Bougiah  he  again  proclaimed  the  doctrines  of  the  church, 
and  his  preaching  raised  such  a tumultuous  attack  that 
although  he  managed  to  get  on  board  a Genoese  vessel,  be 
succumbed  during  the  voyage  to  the  injuries  he  had 
received,  and  died  in  sight  of  his  native  town  of  Palma 
(1315). 

During  his  lifetime  Lully  composed  ft  vast  number  of  treatises, 
soma  of  which  hare  never  yet  been  printed.  They  were  written 
partly  in  Latin,  partly  in  Catalonian,  Lnlly  deserving  mention  as 
one  of  the  first  in  ifiediieval  times  who  tried  to  find  a national'  ex- 
pression for  philosophy  in  tho  language  of  the  country.  Some  of 
these  works  may  be  described  as  dealing  with  apologetic  theology, 
e.g. , the  Liter  de  Gentiii  d Tribns  Sapientibus,  in  which  a Jew, 
Christian,  and  Saracen  explain  the  nature  of  their  faith,  or  the 
Dvtputalio  Fidelia  d Jnfidrlia ; others  again  relate  to  dogmatic 
dinuitv,  e.g.,  Liter  de  XIV.  Ariiculia,  De  Deo  el  Jttu  Christo ; a 
third  class  rer«r  to  particular  questions  of  logic,  e.g.,  De  Prim*  d 
Seat nda  Intention*,  Art  fnveniendi  Particuluria  tu  UnipersaJibus, 
De  Venation*  Medii ; and  a large  number  are  reputed  to  deal  with 
questions  of  alchemy.  But  the  “ Great  Art " of  discovery  itself  is 
the  subject  of  most  oi  Lully's  treatises.  So  it  is  with  the  An  Demo* t- 
tlrnlim,  Compendium  Artis  Demonstrative,  Are  Universalis,  Are 
Jnventiva  Veritalis,  De  Audita  CabbaliMico,  Ars  Magna  d Ultima, 
And  even  when  Lully  is  engaged  with  such  treatises  as  the 
I'rincipia  Medicines  or  Prireipia  Juris  it  is  to  the  universal  key 
of  knowledge  which  the  great  art  supplies  that  he  invariably  falls 
back. 

The  reasonableness  and  demonstrability  of  Christianity  is  tho 
Assumption  underlying  tho  exercise  of  this  great  method.  Nothing, 
Lully  holds,  interferes  more  with  the  sprwul  of  Christianity  than 
the  attempt  of  its  advocates  to  present  its  doctrines  as  undemon- 
strated and  imdemo.istrable  truths  ; the  very  difference  between 
Christianity  and  Antichrist  lies  in  tho  fact  that  the  former  can 
prove  the  truth  of  its  beliefs ; and  the  glory  of  the  faith,  repeats 
the  Liber  Magnus  Conte mptalionis,  is  not  that  it  maintains  the 
ludernonstrnble  hut  simply  the  superaensnous.  The  demonstration, 
turnover,  which  is  wanted  in  tho  service  of  Christianity  is  not, 
Lully  thinks,  that  of  the  ordinary  logic  ; wo  require  a method 


which  will  reason  not  only  from  effect  to  cause,  or  from  cause  to 
effect,  butter  mgniparaulutm,  sod  show  that  contrary  attributes  can 
coexist  together  in  one  subject.  This  method,  however,  must  be 
real,  not  merely  formal  and  subjective  ; it  must  deal  not  only  with 
the  second  intentions,  but  rather,  with  tho  firat  intentions,  that  is, 
the  things  themselves.  The  groat  art  in  fact  goes  beyond  logic  and 
metaphyaic ; as  a universtl  topic  it  provides  a universal  art  oi 
discovery,  and  contains  the  formulae  to  which  every  demonstration 
in  every  science  can  be  reduced.  This  ars  investigandi,  however, 
turns  oat  to  bo  not  so  much  a key  to  all  possible  knowledge  as  a 
tabulation  of  the  different  points  of  view  from  which  propositions 
maybe  framed  about  various  objects— a mechanical  contrivance  for 
finding  out  the  different  ways  in  which  categories  apply  to  things. 
Just,  Lully  thought,  as  by  knowing  the  typical  terminations  of  cases 
and  tenses  we  could  inflect  and  conjugate  any  word  whatever,  so  by 
a knowledge  of  the  different  types  of  existence  and  their  poesiblk 
combinations  as  portrayed  by  his  method  we  should  possess  impli- 
citly a knowledge  of  the  whole  of  nature. 

The  great  art  accordingly  begins  by  laying  down  an  alphabet 
according  to  which  the  nine  letters  from  B to  K stand  for  the  dif- 
ferent kinds  of  suhsUnces  and  attributes.  Thus,  in  the  series  ol 
substances,  B stands  for  Godr  C angel,  D heaven,  E man,  and  so  on; 
in  the  series  of  absolute  attributes,  B represents  goodness,  C great- 
ness, D duration ; or  again,  in  the  nine  questions,  B stands  for  ifirutn, 
C for  Quid,  D for  De  quo.  The  manipulating  of  these  letters  in 
such  a way  as  will  show  the  relationship  between  different  subjects 
and  predicates  constitutes  accordingly  the  peculiarity  of  the  “ new 
art,  ’ this  manipulation  being  effected  by  the  help  of  certain  so-called 
“figures.’*  The  construction  of  these  figures  vanes  somewhat  in 
different  parts  of  Lully’s  writings,  but  their  general  character  is 
always  the  same.  Circles  and  other  mathematical  figures  divided 
into  sections  and  marked  by  Lully’s  symbolical  letters  are  so 
arranged,  sometimes  with  the  help  of  different  colours,  as  to  show 
the  possible  combinations  of  which  the  letters  are  capable.  Thus 
for  example  one  figure  exhibits  the  possible  combination  of  the 
attributes  of  God,  another  the  possible  conditions  of  the  son)r  and 
so  on.  ^bese  figures  are  fenced  about  by  various  definitions  and  rules, 
and  their-  use  is  further  specified  by  various  “ evacuations  " and 
“ multiplications**  which  snow  us  how  to  exhaust  and  draw  out  all 
the  possible  combinations  and  sets  of  questions  which  the  terms 
under  consideration  can  admit.  When  ao  “ multiplied,"  the  fourth 
figure  is,  Lully  himself  says,  that  by  which  other  sciences  can  be 
most  »ssily  and  rapidly  acquired  ; and  it  may  accordingly  be  taken 
as  no  unfair  specimen  of  Lully’s  method.  This  fourth  figure  tben 
b*  simply  an  arrangement  of  three  concentric  circles  (made  of  tin  or 
pasteboard)  each  divided  into  nine  sections  B,C,D,  fcc.,  and  so  con- 
structed that  while  the  upper  and  smaller  circle  remains  fixed,  the 
two  lower  and  outer  revolve  round  it.  Taking  then  the  letters  in 
the  b*dbo  of  the  series  which  seems  most  fitted  for  the  subject  under 
discussion,  wo  arc  enabled  by  making  the  outer  circles  revolve  to 
find"  out  the  possible  relationships  between  different  conceptions 
and  elucidate  tho  agreement  or  disagreement  which  subsists  between 
them,  while,  at  the  same  time,  we  discover  the  intermediate  terms 
(in  tho  middle  circle)  by  which  they  are  to  be  connected  or  discon- 
nected. 

The  weakness  of  Lully  s art  is  tne  weaaneaa  of  every  system  which 
pretends,  os  Bacon’s  also  did,  to  equalize  all  intellects,  and  provide 
a method  which  will  produce  discovery  as  surely  as  com  posses  will 
construct  a circle.  But  it  would  be  unfair  to  say  that  Lully  sup- 
posed that  thinking  ond  reasoning  could  bo  reduced  to  a mere 
rotation  of  pastebuam  circles.  The  real  value  of  his  art  lies  not  in 
being  an  a priori  compendium  of  knowledge  but  a method  of  in- 
vestigation—a tabulation  of  the  different  sides  from  which  a ques- 
tion must  be  regarded,  and  in  embodying  the  Ideal  which  science 
puts  before  herself  of  finally  bringing  all  conceptions  into  unity  and 
correlation.  It  is  easy,  with  the  Port-Royal  logic,  to  speak  of 
Lully's  art  as  merely  enabling  us  **  to  talk  without  judgment  of 
that  which  we  do  not  know";  but  in  his  conception  of  scientific 
method  as  tending  to  the  glory  of  God  and  the  good  of  man,  in  his 
departure  from  the  school  logic  and  his  wish  for  s real-  interpre- 
tation of  nature,  in  his  conception  of  a universal  method  and  hia 
application  of  the  vernacular  languages  to. philosophy,  ho  appears  as 
a precursor  of  Bacon  himself.  Ami  in  his  assertion  of  the  place  of 
reason  in  religiuu,  in  hia  demand  that  a rational  Christianity  should 
be  presented  to  heathendom,  in  hia  missionary  zeal  anddiis  project  of 
linguistic  colleges,  Lully,  with  all  his  quixotic  character,  goes  far 
beyond  the  ideas  and  the  aspirations  of  the  century  in  which  he 
lived. 

A few  of  Lut1y‘s  work*  were  rmbl  vhed  by  Zetrncr  In  1A98  and  frequently  re- 
printed; but  the  systematic  edition  *r»»  began  by  Salrtnger  in  1721,  and 
after  Ballinger' a death  completed  tn  Ut?.  Thi*  edition  I*  no-i  Inally  In  lu  *ol*., 
bnt  *ol*.  *11.  anti  vill.  were  never  published.  In  addition  to  older  work*,  nirh  u* 
PcrrftQUet  <1«67)  a d Me.  de  Il»utr*l)le  (I66fi)  and  the  Aeto  Srntiormni  (vol. 
xxir.  tho  best  account  of  J.uUy'a  life  l»  to  bo  found  In  an  art!.  1c  by  Dvlcchixe  In 
the  AVrire  <L  d.  JJandn  for  1040,  and  the  fullctt  account  of  hi*  method  In  rtant), 
(;,tcAu-hl*  d.  In- ril,  ill.  1 1^-177,  and  Eidtnann,  Grwndrui  d.  Qttch.  A PMtotofdiu, 
I.  ) JOB.  Tho  philological  Importance  of  I idly  a writing*  I*  brought  out  by 
A.  llcMTctlch,  Raymond  Lull  wn i die  Anjou ’it  d.  Cataionixkt*  Hieratur.  Be  .I'm/ 
IMS.  (jB.  w.; 
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^ LUMBAGO,  a term  in  medicine  applied  to  a painful 
Ailment  affecting  ♦he  muscles  of  the  lower  part  of  the  back, 
generally  regarded  as  of  rheumatic  origin.  An  attack  of 
lumbago  may  occur  alone,  or  be  associated  with  rheumatism 
in  other  parts  of  the  body  at  the  time.  It  usually  comes 
on  by  a seizure,  often  sudden,  of  pain  in  one  or  both  Bides 
of  the  small  of  the  back,  of  a severe  cutting  or  Btabbing 
character,  greatly  aggravated  on  movement  of  the  body, 
especially  iu  attempting  to  ms  from  the  recumbent  posture, 
and  also  in  the  acts  of  drawing  a deep  breath,  coughing, 
pr  sneezing.  So  intense  is  the  suffering  that  it  is  apt 
to  suggest  the  existence  of  inflammation  in  some  of  the 
neighbouring  internal  organs,  such  as  the  kidneys,  bowels, 
Ac.,  but  the  absence  of  the  symptoms  specially  character* 
istic  of  these  latter  complaints,  or  of  any  great  constitu- 
tional disturbance  beyond  the  pain,  renders  the  diagnosis 
a matter  of  no  great  difficulty.  Lumbago  seems  to  be 
brought  on  by  exposure  to  cold  and  damp,  and  by  the 
other  exciting  cause*  of  rheumatism.  Sometimes  it  follows 
a strain  of  the  muscles  of  the  loins.  The  attack  iB  in 
general  of  short  duration,  but  occasionally  it  continues  for 
a long  time,  not  in  such  an  acute  form  as  at  first,  but 
rather  as  a feeling  of  soreness  and  stiffness  on  movement. 
The  treatment  includes  that  for  rheumatic  affections  in 
general  (see  Rheumatism)  and  the  application  of  local 
remedies  to  allay  the  severe  pain.  Of  these  the  best  are 
hot  fomentations  with  turpentine  or  laudanum  applied  by 
means  of  flaimel  or  spongio-piline  to  the  part ; or  the  rub- 
bing in,  if  this  can  be  borne,  of  stimulating  liniments,  such 
as  those  of  opium,  belladonna,  chloroform,  aconite,  Ac. 
The  old  and  homely  plan  of  counter-irritation  by  applying 
a heated  iron  to  the  part  with  a sheet  of  brown  paper 
interposed  is  often  beneficial  in  chronic  cases,  as  is  also,  on 
similar  principles,  Corrigan’s  button  cautery.  The  sub- 
cutaneous injection  of  morphia  or  atropia  is  called  for 
when  the  attack  is  very  severe  and  prevents  sleep. 

LUMP  SUCKER,  or  Lumf-fisii  ( Cycloptrrus  lump**), 
a marine  fish,  which  with  another  genus  {Liparis)  forms  a 
small  family  ( Discoboli ) closely  allied  to  the  Gobies  (see 
Goby).  Like  many  fishes  of  the  latter  family,  the  lump- 
suckers have  the  ventral  fins  united  into  a circular  concave 
disk,  which,  acting  as  a sucker,  enables  them  to  attach  them- 
selves firmly  to  rocks  or  atones.  The  body  of  the  lump- 
sucker (properly  so  called)  is  short  and  thick,  with  a thick 
and  scaleless  skin,  covered  with  rough  tubercles,  the  larger 
of  which  are  arranged  in  fonr  series  along  each  side  of  the 
body.  The  first  dorsal  fin  is  almost  entirely  concealed  by 
the  skin,  appearing  merely  as  a lump  on  tho  back.  The 
lump-sucker  inhabits  the  coasts  of  both  sides  of  the  North 
Atlantic ; it  is  not  rare  on  the  British  coast*,  but  becomes 
more  common  farther  north.  It  is  so  sluggish  in  its 
habits  that  individuals  have  been  caught  with  sea-weed 
growiug  on  their  bocks.  In  tho  spring  the  fish  approaches 
the  shores  to  spawn,  cloaring  out  a hollow  on  a stony  bottom 
in  which  it  deposits  an  immense  quantity  of  pink-coloured 
ova.  Fishermen  assert  that  tho  malo  watches  the  spawn 
until  the  yonng  are  hatched,  a statement  which  receives 
confirmation  from  tho  fact  that  the  allied  gobies,  or  at  least 
some  of  them,  take  similar  care  of  their  progeny.  The 
vernacular  name,  "cock  and  hen  paddle,”  given  to  the 
lamp-fish  on  some  parts  of  the  coast,  is  probably  expressive 
of  the  difference  between  the  two  sexes  in  their  outward 
appearance,  the  male  being  only  half  or  one-third  the  size 
of  the  female,  and  assuming  during  the  spawning  season  a 
bright  blue  coloration,  with  red  on  the  lower  parts.  This 
fish  is  generally  not  ostcemed  as  food,  but  Faber  {Fuck. 
Islands,  p.  53)  states  that  tbo  Icelanders  consider  the  flesh 
of  the  male  as  a delicacy.1  Very  peculiar  is  the  structure 

1 The  “ cock-padle  ” was  formerly  satcemed  alao  in  Scotland,  and 

figures  in  the  AtUiquarg,  chap,  xi 


-L  E II  65 

of  the  bones,  which  are  so  soft,  and  contain  so  little 
inorganic  matter,  that  the  old  ichthyologists  placed  the 
lump-sucker  among  tho  cartilaginous  fishes. 

LUND,  a town  of  Sweden,  in  the  liin  of  Malmohns,  lies 
at  a distance  of  10  miles  by  rail  north-east  from  Malmd. 
It  is  chiefly  remarkable  for  its  university,  the  second  in 
Sweden,  founded  by  Charles  XL  in  1666,  with  faculties 
of  philosophy,  law,  medicine,  and  theology  ; the  number  of 
students  ranges  from  500  to  600.  The  library  contains  about 
100,000  volumes  and  2000  MSS.,  and  there  are  valuable 
collections  in  archaeology  and  natural  history.  Among  the 
more  distinguished  of  its  professors  may  be  mentioned  the 
names  of  Puffendorf  and  the  poet  Tegner.  Linnaeus  was 
one  of  its  alumni  The  cathedral,  a Byzantine  structure, 
dedicated  to  St  Lawrence,  and  said  to  be  on  the  whole  the 
finest  church  in  Scandinavia,  was  founded  about  the  middle 
of  the  11th  century,  and  consecrated  in  1145.  The  crypt 
under  tho  transept  and  choir  is  one  of  the  largest  in  tho 
world.  The  tow  n has  little  else  of  interest  to  snow.  The 
statue  of  Tegner  stands  in  the  Tegner’s  Plate,  and  tho 
house  in  which  he  lived  from  1813  to  1826  is  indicated 
by  a stone  slab  with  an  inscription.  The  manufactures  of 
Lund  (woollen  cloth,  leather,  tobacco,  sugar,  Ac.)  are  unim- 
portant. The  population  in  December  1878  was  13,611. 

Lnnd  (Londinum  OotAorum\  the  " Lunda  at  Eyrarsundi M of  the 
EgiCs  Saga,  was  in  Egil’a  time  (about  920  a.  d.  ) a place  of  con- 
siderable importance ; one  gather?  that,  if  not  actually  a seaport, 
it  was  at  least  nearer  the  sound  then  than  at  present  In  the 
middle  of  the  11th  century  it  was  made  a bishopric,  and  in  1103  it 
was  advanced  to  the  dignity  of  an  archiepiscopal  see,  the  arch- 
bishop receiving  priraatial  rank  over  all  Scandinavia  in  1163.  Tho 
archbishop  of  Upsala  is  now  primate  of  Sweden,  Land  since  1536 
having  been  reduced  to  the  rank  of  an  ordinary  bishopric,  and  lost 
its  quondam  title  of  '‘Metropolis  Danis1." 

LUNEBURG,  the  chief  town  of  a district  in  the 
Prussian  province  of  Hanover,  is  situated  near  the  foot  of 
a small  hill  named  the  Kalkbcrg,  and  on  the  river  Ilmcnau, 
14  miles  above  its  confluence  with  the  Elbe,  and  30  miles 
to  the  south  east  of  Hamburg.  Numerous  handsome 
medieval  buildings  testify  to  its  former  prosperity,  and 
part  of  the  old  town-wall  also  still  survives.  Of  its  four 
churches  three — those  of  St  John,  St  Nicholas,  and  St 
Michael — are  large  and  fine  Gothic  edifices  of  the  14th  and 
15th  centuries.  The  principal  secular  buildings  are  the 
town-house,  a huge  pile  dating  from  the  13th  to  the  18th 
century,  the  old  palace,  and  the  convent  of  St  Michael, 
now  converted  into  a school.  Luneburg  owes  its  import- 
ance chiefly  to  the  gypsum  and  lime  quarries  of  the 
Kalkberg,  which  afford  the  materials  for  its  cement  works, 
and  to  the  prodnetive  salt-spring  at  its  base.  Hence  the 
ancient  saying,  which,  grouping  with  these  the  commercial 
facilities  afforded  by  the  bridge  over  the  Ilmenau,  ascribes 
the  proeperity  of  Liineburg  to  its  mow,  fom,  pons.  The 
industries  of  the  town  also  include  the  making  of  iron- 
ware, soda,  and  haircloth.  Population  iu  1880,  19,045. 

LUnebnrg  existed  as  early  u the  days  of  Charlemagne,  but  did  not 
becomotof  any  importance  till  after  the  erection  of  a convent  and  a 
castle  on  the  Kalkberg  in  the  10th  century.  The  decisive  event, 
however,  in  fixing  ita  future  development  wo*  the  destruction,  in 
1189,  of  Bardewieck,  situated  on  the  Ilmenau  below  Luneburg,  and 
then  the  chief  commercial  town  in  North  Germany.  Luneburg 
inherited  ita  trade,  and  subsequently  appears  as  one  of  the  leading 
towns  in  the  Hanseatic  League.  From  1207  to  1869  it  was  the 
capital  of  an  independent  principality  of  ita  own  name,  and  it  waa 
afterwards  frequently  involved  in  the  quarrels  of  the  Guelphic 
princes.  It  reached  the  height  of  its  prosperity  in  the  15th  century, 
and  even  in  tho  17th  was  the  depfit  for  all  the  merchandise  ex- 
ported from  Saxony  and  Bohemia  to  tho  mouth  of  the  Elbe.  The 
German  war  of  liberation  in  1813  was  begun  by  an  engageman : with 
tho  French  under  General  Maraud  near  Liineburg.  Luneburg  give* 
ita  name  to  tho  Luncburger  Ha'dc  or  Luneburg  Heath,  an  im- 
mense tract  of  moorland  occupying  the  greater  part  of  caster* 
Hanover. 

Compare  V»l*»r,  F*krtr  J*rrh  <f<*  St»dt  «*v  rrtwtiembmM  <Ur 
8t<*U  ZaiMfrarv  , al»o  tU«  J smiurntr  dtr  &La4>  £*iu£>«rv-  i*o2~n 
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LUNlSVILLE,  the  chief  place  of  an  amrodissement  in 
the  department  of  Menrthe  and  Moselle,  France,  240  miles 
east  of  Paris  by  rail  on  the  line  to  Strasburg,  stands  in  the 
midst  of  meadows  between  the  Menrthe  and  the  Vexouxe  a 
little  above  their  confluence.  It  is  a handsome  town  regu- 
larly built  The  chateau,  designed  early  in  tho  1 8th  century 
by  the  royal  architect  Boffrand,  was  the  favourite  residence 
of  Duke  Leopold  of  Lorraine,  where  he  gathered  round 
him  the  academy  composed  of  eminent  men  of  the  district 
It  is  now  a cavalry  barrack.  Lun4ville  has  always  been 
an  important  cavalry  station,  and  has  a riding  school  where 
two  hundred  horsemen  can  exercise  at  the  same  time.  The 
church  of  St  JacqueB,  with  its  two  towers,  dates  from  the 
name  period  as  the  chateau.  The  church  of  St  Maur, 
in  the  Byzantine  style,  is  but  thirty  years  old.  - The  dis- 
trict round  Lun6ville  is  mainly  agricultural,  and  the  town 
has  a fine  com  exchange.  The  manufactures  include 
pottery,  embroideries,  gloves,  cotton  cloth,  and  cooking 
stoves.  There  are  starch  works  and  gypsum  kilns,  and  a 
considerable  trade  in  grain,  flour,  hope,  and  other  agricul- 
tural produce.  The  population  in  1876  was  16,041. 

The  name  of  Lunivilla  is  derived  from  an  ancient  cult  of  Diana. 
A sacred  fountain,  and  medals  with  the  effigy  of  this  goddess  have 
been  found  at  Leormont,  some  2 miles  east  of  the  town.  Lunlville 
formed  port  of  Australia,  and  after  various  changes  fell  to  the  crown 
of  Lorraine.  A walled  town  in  the  Middle  Ages,  it  suffered  in 
the  Thirty  Years’  War  and  in  the  campaigns  of  Louis  XIV.  from  war 
and  its  consequences— plague  and  famine.  The  town  flourished 
agaiu  under  Dukes  Leopold  and  Stanislas,  on  the  death  of  ths 
latter  of  whom,  which  took  place  at  Lnn^ville,  Lorraine  was  united 
to  France  (1706).  The  treaty  of  Lon4viUe  between  France  and 
Austria  (1801)  confirmed  the  fprmer  power  in  tho  possession  of  tho 
left  bank  of  the  Rhine.  The  town  was  the  birthplace  of  the 
emperor  Francis,  husband  of  Maria  Theresa,  and  of  the  painter  Jean 
Girard* t. 

LUPERCALIA,  one  of  the  most  remarkable  and 
interesting  Roman  festivals.  Its  origin  is  attributed  to 
Evander,  or  to  Romulus  before  be  founded  the  city,  and 
its  ceremonial  is  in  many  respects  unique  in  Roman  ritual 
In  front  of  the  Porta  Romans,  on  tho  western  side  of  the 
Palatine  hill,  close  to  the  Ficus  Ruminalis  and  the  Casa 
Romuli,  was  the  cave  of  LupercuB ; in  it,  according  to  the 
legend,  the  ehe-wolf  had  suckled  the  twins,  and  the  bronze 
wolf  which  is  still  preserved  in  the  Capitol  was  placed 
in  it  in  296  b.c.  But  tho  festival  itself,  which  was  held 
on  February  15th  under  the  direction  of  the  flamen  dialis, 
contains  no  reference  to  the  Romnlus  legend,  which  is 
probably  later  in.  origin  (see  Mommsen  in  Hermes,  1881). 
The  celebrants,  who  were  called  Luperci,  offered  in  sacrifice 
goats  and  a dog;  the  flamen  dialis  himself  was  forbidden 
to  touch  either  kind  of  animal,  and  it  can  hardly  be  doubted 
that  the  Lupercal  sacrifice  is  older  than  the  prohibition. 
After  the  sacrifice  two  of  the  Luperci  were  led  to  the  altar, 
their  foreheads  were  touched  with  a bloody  sword,  and  the 
blood  wiped  off  with  wool  dipped  in  milk  ; then  the  ritual 
required  that  the  two  young  men  should  laugh.  The 
sacrificial  feast  followed,  after  which  the  Luperci  cut  thongs 
from  the  skins  of  tho  victims  and  ran  in  two  bands  round 
the  walls  of  the  old  Palatine  city,  striking  the  people  who 
crowded  near.  A blow  from  the  thong  prevented  sterility 
in  women.  These  thongs  wore  called  Pebrua,  the  festival 
Februatio,  and  the  day  Dies  Februetus ; hence  arose  the 
name  of  the  month  February,  the  last  of  the  old  Roman 
year.  The  nearest  analogy  in  the  Roman  religion  to  the 
Lupercalia  is  the  occasional  Ambnrbium,  in  which  the 
victims  were  led  ronnd  the  walls  of  Rome  and  then 
sacrificed.  The  Lupercalia  was  associated  with  the  circuit 
of  the  Palatine  city,  which  had  been  a city  long  before  the 
seven  hilled  Rome,  and  the  line  of  the  old  Palatine  walls 
was  marked  with  stones  for  the  Luperci  to  run  round. 
Unger  has  proved  that  the  festival  was  originally  a rite 
peculiar  to  the  tribe  of  the  Ramnes,  the  old  dwellers  on 
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the  Palatine,  and  that  it  was  in  the  3d  centnry  no. 
widened  to  a festival  of  tho  whole  city.  It  is  probable  that 
then  the  whole  ceremonial  was  modified  ; the  Luperci,  who 
were  originally  chosen  from  the  Ramnes  alone,  were  chosen 
from  the  whole  body  of  the  Eqnites,  the  people  assembled 
round  the  hill,  and  the  ceremony  of  scourging  to  avert 
sterility  was  added.  Originally  therefore  the  Luperci 
simply  encompassed  the  walls  as  the  victims  did  at  the 
Amburbium,  and  the  ceremonial  connected  with  the  two 
young  men  has  generally  been  taken  as  a proof  that  they 
were  at  one  time  actually  sacrificed  after  being  led  round 
the  walls,  and  that  a vicarious  sacrifice  was  afterwards 
substituted  for  the  ancient  human  offering.  The  Luper- 
calia was  therefore  a ceremony  of  purification  performed 
for  the  walls  and  for  tho  whole  of  the  old  Palatine  city, 
from  which  it  follows  that  it  was  dedicated  to  the  peculiar 
god  of  that  city.  In  early  time  the  name  of  the  god  was 
kept  strictly  secret,  as  it  was  unsafe  that  an  enemy 
should  know*  it  and  be  able  to  invoke  him.  Hence  arise 
many  conflicting  statements  as  to  the  name.  In  later 
times,  when  the  bonds  of  early  religion  were  relaxed,  the 
name  became  known.  The  god  was,  as  Livy  relates, 
Inuua,  an  old  Italian  deity  known  chiefly  in  southern 
Etruria,  where  there  existed  two  towns  named  Cast  rum 
Inui  He  was  a form  of  the  supreme  heaven-god,  very 
like  Mars  in  character,  and  the  rites  with  which  his  anger 
was  averted  may  be  compared  with  those  of  Zeus  on 
Meant  Pelion  or  with  the  M&imacteria  in  Athens.  The 
Luperci  were  divided  into  two  collegia  called  Quintiliani  or 
Quinetiales  (the  form  is  doubtful,  see  Mommsen,  Rom. 
Forsch. , i 17)  and  F&bhmi;  at  the  head  of  each  was  a 
magister.  In  44  ac.  a third  collegium,  Juliani , was  insti- 
tuted in  honour  of  Julias  Csesar,  the  first  magister  of  which 
was  M.  Antony. 

Thu  account  follows  in  almost  every  particular  that  of  Unger 
("kt'n.  Mu*.,  1881).  He  derives  Lupercus  from  lua  and  parco  in 
the  old  sense  of  retrain,  and  Inuns  from  a root  seen  in  avis  inubra 
or  inebra,  luratropa t,  ac. , meaning  to  avert  or  prohibit,  and  sees  in 
the  festival  a national  ceremony  of  the  Palatine  city,  not  with 
Marqnardt  (ROm.  Staalsveno. , UL  421)  a widened  gentile  coitus  of 
the  rabri  and  Quinctii  or  Quintiiii 

LUPINE,  Lupinus,  L.,  a genus,  of  over  eighty  species,  of 
the  tribe  Genistas  of  the  order  Legttminossc,  Species  with 
digitato  leaves  range  along  the  west  side  of  America 
from  British  Columbia  to  Bolivia,  while  a few  occur  in 
tho  Mediterranean  regions.  A few  others  with  entire 
leaves  are  found  in  South  Carolina,  the  Cape,  and  Cochin- 
China  (DC,  Prod .,  il  p.  406 ; Be  nth.  and  Hook.,  Gen. 
PL,  L 480).  The  leaves  are  remarkable  for  “ sleep- 
ing ” in  three  different  ways.  From  being  in  the  form  of 
a horizontal  Btar  by  day,  the  leaflets  either  fall  and  form  a 
hollow  cone  with  their  bases  upwards  ( L . pilosus),  or  rise 
and  the  cone  is  inverted  ( L.  luleus),  or  else  the  shorter 
leaflets  fall  and  the  longer  rise,  and  so  together  form  a 
vertical  star  (many  sp.);  the  object  in  every  case  being  to 
protect  the  surfaces  of  the  leaflets  from  radiation  (Darwin, 
Movements  of  PL,  p.  340).  The  flowers  are  of  the  usual 
41  papilionaceous *!  or  pea-like  form,  blue,  white,  purple,  or 
yellow,  in  long  terminal  spikes.  The  stamens  are  mona- 
dolphous  and  bear  dimorphic  anthers.  The  species  of 
which  earliest  mention  is  made  is  probably  L.  Termis, 
Forsk.,  of  Egypt  This  is  possibly  the  IptfiivQorol  Homer 
(IL,  xiii.  589).  It  is  no  longer  found  in  Greece,  but  is 
extensively  cultivated  in  Egypt  Its  seeds  are  eaten  by  the 
poor  after  being  steeped  in  water  to  removo  their  bitter- 
ness; the  stems  furnish  fuel  and  the  best  charcoal  for 
gnn^owdor  (Pick.,  Chron.  Hist,  of  PL,  183).  Two  other 
Bpecie3  appear  to  have  been  cultivated  by  the  ancients, 
L.  sativus  ( albus,  L)  allied  to  L.  Termis,  and  L.  hirsutus , 
L,  this  latter  only  about  Sparta  (Pick.,  l.c,  p.  202);  I» 
angustifolius,  L,  was  a corn-field  weed,  the  6ippa*  aypurs 
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of  Dioscorides.  The  Qipaos  rpitpo*  was  used  to  counteract 
the  effect*  of  drink  (Athen.,  55,  G).  The  seeds  were  used 
as  money  on  the  stage  (Plaut,  Pom,,  3,  2,  20  ; Hor.,  £p., 

L 7,  23).  L.  albxu,  L.,  was  also  cultivated  as  a field  lupine, 
the  L.  sativus  of  the  Romans,  referred  to  by  Cato,  R.  R., 
34,  2;  Virgil,  Georg.,  i.  75;  Pliny,  xviii.  36;  kc.  In 
1597  Gerard  (Herball,  p.  1042)  writes: — “There  bed iu era 
sortes  of  the  fiat  Beane  called  Lupine,  some  of  the  garden, 
and  others  wild";  and  he  figures  three  species,  L.  taiitmt 
(now  L.  albut,  L.),  L.  luteut,  L.,  and  L.  van  »j,  L.  Few 
species  are  in  cultivation  now,  but  the  varieties  are  very 
numerous  (see  Paxton’s  BoL  Diet.,  p.  345 ; Hemsley’s 
Hand,  of  Hardy  Tree*,  kc.,  p.  116)l  Of  species  now 
grown,  L.  albut,  L.,  is  still  extensively  cultivated  in  Italy, 
Sicily,  and  other  Mediterranean . countries  for  forage,  for 
ploughing  in  to  enrich  the  land,  and  for  its  round  flat 
seeds,  which  form  an  article  of  food.  This,  os  well  as  the 
other  two  mentioned  by  Gerard,  have  been  superseded  as 
garden  flowers  by  the  American  species,  e.g.,  L.  arboreut, 
Sims,  and  polyphyllu* , from  California ; L.  versicolor 

and  L.  tomentonu,  from  Peru. 

LURAY  CAVERN,  iu  Page  county,  Virginia,  United 
States,  39°  35'  N.  let.  and  78°  17'  W.  long.,  is  1 mile 
west  of  the  village  of  Luray,  on  the  Shenandoah  Valley 
Railroad.  The  valley,  here  10  miles  wide,  extends  from 
the  Blue  Ridge  to  the  Mosaanutton  mountain,  and  displays 
remarkably  fine  scenery.  These  ridges  He  in  vast  folds 
and  wrinkles ; and  elevations  in  the  valley  are  often  found 
to  be  pierced  by  erosion.  Cave  Hill,  300  feet  above  the 
water-level,  had  long  been  an  object  of  local  interest  on 
account  of  its  pits  and  oval  hollows,  or  sink-holes,  through 
one  of  which,  August  13,  1878,  Mr  Andrew  J.  Campbell 
and  others  entered,  thus  discovering  the  extensive  and 
beautiful  cavern  now  described. 

Geologically  considered,  the  Luray  cavern  does  not  date 
beyond  the  Tertiary  period,  though  carved  from  the  Silurian 
limestone.  At  some  period  long  subsequent  to  its  original 
excavation,  and  after  many  large  stalactites  had  grown,  it 
was  completely  filled  with  glacial  mud  charged  with  acid, 
whereby  the  dripstone  was  eroded  into  singularly  grotesque 
shapes.  After  the  mud  had  been  mostly  removed  by  flow- 
ing water,  these  eroded  forms  remained  amid  the  new 
growths.  To  this  contrast  may  be  ascribed  some  of  the 
most  striking  scenes  in  the  cave.  The  many  and  extra- 
ordinary monuments  of  aqueous  energy  include  massive 
columns  wrenched  from  their  place  in  the  ceiling  and  pro- 
strate on  the  floor ; the  hollow  column  40  feet  high  and 
30  feet  in  diamoter,  standing  erect,  but  pierced  by  a 
tubular  passage  from  top  to  bottom;  the  leaning  column, 
nearly  as  large,  undermined  and  tilting  like  the  campanile 
of  Pisa ; the  organ,  a duster  of  stalactites  dropped  points 
downward  and  standing  thus  in  the  room  known  as  the 
cathedral ; besides  a vast  bed  of  disintegrated  carbonates 
left  by  the  whirling  flood  in  its  retreat  through  the  great 
space  called  the  Elfin  Ramble. 

The  stalactitic  display  exceeds  that  of  any  other  cavern 
known,  and  there  is  hardly  a square  yard  on  the  walls  or 
ceiling  that  is  not  thus  ornamented.  The  old  material  is 
yellow,  brown,  or  red ; and  its  wavy  surface  often  shows 
layers  Uke  the  gnarled  grain  of  costly  woods.  The  new 
stalactites  growing  from  the  old,  and  made  of  bard  carbon- 
ates that  had  already  once  been  used,  are  usually  white 
as  snow,  though  often  pink,  blue,  or  amber-colouroi  The 
six®  attained  by  single  specimens  is  surprising.  The 
Empress  Column  is  a stalagmite  35  feet  high,  rose-coloured, 
and  elaborately  draped.  The  double  column,  named  from 
Professors  Henry  and  Baird,  is  made  of  two  fluted  pillars 
side  by  side,  the  one  25  and  the  other  60  feet  high,  a mass  J 
of  snowy  alabaster.  Several  stalactites  in  the  Giant  Hall  ! 
exceed  50  feet  in  length.  The  smaller  pendents  arc  in-  I 
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numerable  ; in  the  canopy  above  the  Imperial  Spring  it  is 
estimated  that  40,000  are  visible  at  once. 

The  “ cascades  ” pointed  out  are  wonderful  formations 
like  foaming  cataracts  caught  in  mid-air  and  transformed 
into  milk-white  or  amber  alabaster.  The  Chalcedony 
Cascade  displays  a variety  of  colours.  Brand’s  Cascade, 
which  is  the  finest  of  all,  being  40  feet,  high  and  30  feet 
wide,  is  unsullied  and  wax-like  white,  each  ripple  and 
braided  rill  seeming  to  have  been  polished. 

The  Swords  of  the  Titans  are  monstrous  blades,  eight  in 
number,  50  feet  long,  3 to  8 feet  wide,  hollow,  1 to  2 feet 
thick,  but  drawn  down  to  an  extremely  thin  edge,  and 
filling  the  cavern  with  tones  like  toUing  bells  when  struck 
heavily  by  the  hand.  Their  origin  and  also  that  of  certain 
so-called  scarfs  and  blankets  exhibited  is  from  carbonates 
deposited  by  water  trickling  down  a sloping  and  oorrugated 


1.  The  Vestibule.  IS.  SarueR'l  Tent.  IS.  Helen’s  Scs>f 

2.  Wuthlnptnn s PUUr  14.  The  Own  W.  Chapman  a Lake 

3.  Flower  Garden.  IS.  Tower  of  Babel.  ST  ftroadJos  Uki, 

4 Amphitheatre.  H.  Fmpresa  Column.  3*  Castles  on  the  Rhine. 

i.  Natural  Btldge.  17.  Hollow  Column.  29.  Imperial  'mine 

C.  FUh  Market.  18.  HenryIUlnl  Column  SO.  The  Skeleton. 

7.  Crystal  Sprint.  19.  ChalcrSooy  Cascade.  91.  The  Twm  I nV.es. 

8.  Proserpine's  Pillar.  20.  Coral  Spring.  Si.  The  Engine  (Usum. 

S.  Th®  Spectral  Column.  21.  The  Dragon.  3J  Miner's  R«*wn. 

10.  Horry's  Balcony.  23.  Bootjack  Alley.  34  Hawes  Cab.net 

11.  Obcron'a  Grot.  23.  Scaly  Column.  IS  Specimen  Avenue. 

13.  TltanLa's  Veil.  24.  Loet  Blanket.  M Proposed  Esli 

surface.  Sixteen  of  these  alabaster  scarfs  hang  side  by  side 
in  Hovcy's  Balcony  three  white  and  fine  os  crape  shawls, 
thirteen  striated  like  agate  w ith  every  shade  of  brown,  and 
all  perfectly  translucent.  Down  the  edge  of  each  a tiny 
rill  glistens  like  silver,  and  this  is  the  ever-plying  shuttle 
that  weaves  the  fairy  fabric. 

Streams  and  true  springs  are  absent,  but  there  are 
hundreds  of  basins,  varying  from  1 to  50  feet  in  diameter, 
and  from  6 inches  to  15  feet  in  depth.  The  water  in  them 
is  exquisitely  pure,  except  as  it  is  impregnated  by  the 
carbonate  of  lime,  which  often  forms  concretions,  called, 
according  to  their  size,  pearls,  eggs,  and  snowballs.  A 
large  one  is  known  as  the  cannon  bait  On  fracturo  these 
spherical  growths  are  found  to  be  radiated  in  structure. 

Calcite  crystals,  drusy,  feathery,  or  fern-like,  line  the 
sides  and  bottom  of  every  water-filled  cavity,  and  indeed 
constitute  the  substance  of  which  they  are  made.  Varia- 
tions of  level  at  different  periods  are  marked  by  rings, 
| ridges,  ond  ruffled  margins.  These  are  strongly  marked 

1 about  Broaddus  Lake,  and  the  curved  ramparts  of  the 
Castles  on  the  Rhine.  Here  also  are  polished  stalag- 
mites, a rich  buff  slashed  with  white,  and  others,  like 
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huge  mushrooms,  with  a velvety  coat  of  red,  purple,  or 
olive-tinted  crystals.  In  some  of  tho  smaller  basins  it 
sometimes  happens  that  when  the  excess  of  carbonic  acid 
escapes  rapidly  there  is  formed,  besides  the  crystal  bed 
below,  a film  above,  shot  like  a sheet  of  ico  across  the  sur- 
face. One  pool  12  feet  wide  is  thus  covered  so. as  to  show 
but  a third  of  its  surface.  The  quantity  of  water  in  the 
cavern  varies  greatly  at  different  seasons.  Hence  some 
stalactites  have  their  tips  under  water  long  enough  to  allow 
tassels  of  crystals  to  grow  on  them,  which,  in  a drier  season, 
are  again  coated  over  with  stalactitic  matter ; and  thus 
singular  distortions  are  occasioned.  Contiguous  stalactites 
are  often  inwrapped  thus  till  they  assume  an  almost 
globular  form,  through  which,  by  making  a section,  the 
primary  tubes  appear.  Twig-like  projections,  lateral  out- 
growths, to  which  the  term  helictite  has  been  applied,  are 
met  with  in  certain  portions  of  the  cave,  and  are  interesting 
by  their  strange  and  uncouth  oontortions.  Their  presence 
is  partly  due  to  the  existence  of  a diminutive  fungus 
peculiar  to  the  locality,  and  designated  from  its  habitat 
Afueor  ttaladilu.  The  Toy-Shop  is  an  amusing  collection 
of  these  freaks  of  nature. 

The  dimensions  of  the  varions  chambers  included  in 
Luray  Cavern  cannot  easily  be  stated,  on  account  of  the 
great  irregularity  of  their  outlines.  Their  size  may  be 
seen  from  the  diagram  on  p.  67.  Bat  it  Bhould  be  under- 
stood that  there  are  several  tiers  of  galleries,  and  tho 
vertical  depth  from  the  highest  to  the  lowest  is  260  feet. 
The  trace  of  100  acres  owned  by  the  Luray  Cave  Company 
covers  all  possible  modes  of  entrance;  and  the  explored 
area  is  much  less  than  that. 

The  waters  of  this  cavern  appear  to  be  entirely  destitute 
of  life ; and  the  existing  fauna  is  quito  meagre,  comprising 
only  a few  bats,  rats,  mice,  spiders,  flies,  and  small  centi- 
pedes. When  the  cave  was  first  entered,  tho  floor  was 
covered  with  thousands  of  tracks  of  raccoons,  wolves,  and 
bears, — most  of  them  probably  made  long  ago,  a3  impres- 
sions made  in  the  tenacious  clay  that  composes  most  of 
the  cavern  floor  would  remain  unchanged  for  centuries. 
Layers  of  excreraentitioua  matter  appear,  and  also  many 
small  bones,  along  with  a few  large  ones,  ail  of  existing 
species.  Tho  traces  of  human  occupation  as  yet  discovered 
are  pieces  of  charcoal,  flints,  moccasin  tracks,  and  a single 
skeleton  imbedded  in  stalagmite  in  one  of  tho  chasms,  esti- 
mated to  have  lain  where  found  fornot  more  than  five  hundred 
years,  judging  from  the  present  rate  of  stalagmitic  growth. 

Tho  temperature  is  uniformly  54*  Fahr.,.  coinciding  with 
that  of  the  Mammoth  Cave,  Kentucky.  The  air  is  very 
pure,  aud  the  avenues  are  not  uncomfortably  damp. 

The  portions  open  to  the  public  aro  now  lighted  by 
electric  lamps.  The  registered  number  of  visiters  in  1881 
was  12,000.  (h.  c.  e.) 

LUIIGAN,  a market-town  in  the  cdnnty  of  Armagh 
and  province  of  Ulster,  Ireland,  is  situated  a few  miles 
south  of  Lough  Neagh,  and  20  miles  6outh-west  of  Belfast 
by  rail.  It  consists  principally  of  one  spacious  and 
well-built  street.  The  parish  church  of  Shankill  has  a 
finely  proportioned  tower.  The  other  principal  public 
buildings  are  the  town-hall,  tho  mechanics'  institute,  the 
model  school,  and  the  linen-halL  Contiguous  to- the  town 
is  Brownlow  House,  a fine  Elizabethan  structure,  the 
seat  of  Lord  Lurgan.  Of  late  years  tho  linen  trade  of  the 
town  has  much  increased,  and  there  are  also  tobacco 
factories  and  coach  factories.  From  7774  in  1861  the 
population  increased  in  1871  to  10,632,  but  in  1881  it 
was  only  10,181. 

Lnrgan  was  built  by  William  Brownlow,  to  whom  a grant  of  the 
town  was  made  by  James  1.  In  J6lft  it  consisted  of  forty-two 
houses,  all  iuhabited  by  English  settlers.  It  was  burned  by  tho 
insurgents  in  1641,  and  again  by  the  troops  of  James  II.  After  Its 
restoration  in  165)0  a patent  for  a market  and  fair  was  obtained. 
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LURISTAN,  or  Lt^ristIn,  a province  of  western  Persia, 
with  ill-defined  limit*,  but  lying  mainly  between  31°  and 
33*  N.  lat  and  between  47’  and  52’  E.  long,  and  boundod 
N.  and  E.  by  Irak-Adjemi,  8.  by  Farsistan,  W.  by  Khuzis- 
tan  and  the  Turkish  vilayet  of  Baghdad.  It  thus  stretches 
north-west  and  south-east  some  260  miles,  with  a mean 
breadth  of  70  miles  and  an  area  of  rather  less  than  20,000 
square  miles.  -The  surface  is  mostly  mountainous,  being 
occupied  in  the  west  by  the  Pusht-i-koh  range,  which 
forms  the  frontier  line  towards  'Turkey,  in  the  east 
by  the  Bakhtiari  (Zagros)  range,  which  runs  north- 
west and  south-east,  thus  connecting  the  Kurdistan 
w;th‘  the  Kuh-Dinar  or  Farsistan  highland  systems. 
Between  the  parallel  Posht-i-koh  and  Bakhtiari  chains 
there  stretch  some  naturally  fertile  plains  and  low  hilly 
districts,  which,  however,  ore  little  cultivated,  although 
well-watered  by  the  Kanin,  Dizful,  and  Kerkhah,  the  three 
chief  rivers  of  the  province.  There  are  two  main  divisions — 
Luri  Bnzurg,  or  u Great ' Luristan,”  comprising  the 
Bakhtiari  highlands  westwards  to  -river  Dizful,  and  Luri 
Kuchak,  or  “Little  Luristan,”  stretching  thence  to 
Khiuistan  and  Turkey.  The  latter  is  again  divided  into 
the  Pesh-koh  and  Pusht-i-koh  districts  (“before”  and 
“ behind  ” the  mountains),  and  notwithstanding  its  name 
is  bfr  far  the  most  populous  and  productive  of  the  two. 
From  the  12th  -to  the  17th  century  it  formed  an 
independent  principality  under  hereditary  rulers  with  the 
title  of  “atabeg,"  toe  last  of  whom  a as  deposed  by  Shah 
Abbas,  and  the  government  transferred  to  Husen  Khan, 
chief  of  the  FoUi  tribe,  with  the  title  of  “vali.”  His 
descendants  are  still  at  the  head  of  the  administration ; 
but  tho  power  of  the  valis  has  been  much  reduced  since 
the  transfer  of  the  Pesh-koh  district  to  Kirmanshah. 

Lurutin  takes  its  na  as  from  tbs  Luri,1  a serai-nomad  people  of 
Iranian  stock  and  speech,  who  still  form  the  vast  majority  of  the 
population.  Great  uncertainty  has  hitherto  prevailed  regarding  ths 
nomenclature,  the  main  divisions  and  the  true  affinity  of  the  Luri 
to  the  other  branches  of  the  Iranian  family.  Thus,  from  the  name 
of  ths  present  ruling  dsn  all  the  tribes  of  Luri  Kuchak  are  com- 
monly spoken  of  ss  **  Feili,M  a term  which  is  now  rejected  by  ths 
Peab-kon  tribes,  and  which,  if  used  at  all  as  a general  ethnical 
expression,  ought  to  be  restricted  to  those  of  Pusht-i-koh,  still 
under  tho  rule  of  the  vali.  The  classifications  of  Layard,  KawlLn- 
son,  and  A.  H.  Schindler  differ  materially,  while  contradictory 
statements  are  made  by  well-informed  writers  regarding  the  physi- 
cal and  linguistic  relations  of  the  Luri  to  the  neighbouring  Kurds 
and  Persians.  From  a careful . consideration  of  the  available 
evidence  it  would  appear  that  the  Luri  are  the  true  aborigines  of 
their  present  domain,  where  they  occupy  an  intermediate  position 
between  the  Kurds  and  Persians,  but  resembling  the  former  much 
more  than  the  latter  in  speech,  temperament,  social  habits,  and 
physical  appearand}.  Although  they  themselves  reject  the  name 
of  Kurd,  tho  two  languages  are  essentially  one,  »o  that  the  natives 
of  Kirmunshah  and  Duiul  hare  little  difficulty  in  conversing 
together.  * Like  the  Kurds,  they  are  also  of  a restless  and  unruly 
disposition,  averse  from  a settled  life,  still  dwellers  in  tents,  mostly 
owners  of  flocks  and  herds,  holding  agriculture  in  lontcmnt,  and  of 
predatory  habits.  **  In  appearance  the  Bakhtiari  look  rather  fierce, 
owing  probably  to  the  mode  of  life  they  lead  ; the  features  of  their 
face  are  cast  in  a rough  mould,  but  although  coarse  they  are  in 
general  regular.  Their  black  eye*  look  wild  and  expressive,  and  the 
two  black  tufts  of  hair  behind  their  ears  give  them,  if  possible,  s 
still  darker  appearance.  They  are  muBcuJar  built,  and  are  chiefly 
of  a middle  stature  ” (E.  Balfour).  In  a word,  the  Luri  must  U 
classed  anthropologically  in  the  same  group  as  the  Kurds.  They 
are  excellent  stock  breeders,  and  their  horses  and  moles  arc  regarded 
as  the  very  best  in  Persia.  Of  the  mules,  about  a thousand  are 
annually  exported  to  the  surrounding  provinces.  Most  of  the  hard 
woik  is  left  to  the  women,  who  tend  the  flocks,  till  the  little  land 
under  cultivation,  tread  out  the  corn,  and  weave  the  carpets,  black 
gout-hair  tents,  and  horse  cloths  for  which  Luristan  is  famous.  Tin 
men  put  their  hands  to  no  useful  wnrk,  go  about  armed,  and  are 
always  ready  for  a foray.  Their  constant  intertribal  feud9  render  thf 
country  unsafe  for  trade  nud  travel,  while  their  revolts  against  tb# 
central  government  often  cause  a total  interruption  of  communi- 

t Not  to  be  confounded  with  the  Luri  or  Lori  of  Baluchistan  ansi 
Sind,  tinkers,  bards,  strolling  minstrels,  Ac.,  betraying  a "marked 
alhiiity  to  tho  Gipsies  of  Lurcpv  " (Pottiugur), 
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cation  betwtva  tn«r  several  district].  This  erf],  however,  bus  some* 
what  abated  since  the  tribal  chief#  have  been  com  [wiled  to  give 
hostages  as  security  for  their  good  behaviour. 

Outwardly  Mohammedans  of  the  Shiah  sect,  the  Luri  show  little 
veneration  cither  for  the  Prophet  or  the  Koran.  Their  religion  terms 
to  be  t curious  mixture  of  AIMlahism,  involving  a belief  in  succcs* 
•ive  incarnations  and  the  worship  of  the  national  saint.  Baba 
Buznrg,  combined  with  many  mysterious  rites,  sacrifices,  and  secret 
meetings  certainly  anterior  to  Islam,  and  possibly  traceable  to  the 
•ucient  rites  of  Mithras  and  Auaitia. 

The  chiefs  enjoy  almost  unlimited  authority  over  their  subjects, 
and  the  tribal  organization  is  strongly  marked  by  the  feudal  spirit 
The  total  population  of  Luristan  U about  320,000,  and  the  average 
revenue  nearly  £40,000  sterling. 

LUSATIA  (German,  Launtx)  is  a common  name  applied 
to  two  neighbouring  districts  in  Germany,  Lusatia  Superior 
aud  Lusatia  Inferior  (Oberlausitz  and  Niederlausiti),  belong- 
ing in  part  to  Prussia  and  in  part  to  Saxony.  . The  country 
now  known  as  Upper  Lnsatia  was  occupied  in  the  7th 
century  by  the  Milcieni,  a Slavonic  tribe.  In  the  10th 
century  it  was  annexed  to  the  German  kingdom  by  the 
margraves  of  Meissen,  and  from  this  time  for  several 
centuries  it  was  called  Budissiu  (Bautzen),  from  the  name 
of  the  principal  fortress.  In  the  11th  and  12th  centuries 
Budissiu  changed  hands  several  times,  being  connected  at 
different  periods  with  Meissen,  Poland,  and  Bohemia. 
The  emperor  Frederick  L granted  it  in  1158  to  King 
L&dislaus  of  Bohemia,  and  under  him  and  his  immediate 
successors  it  was  largely  colonized  by  German  immigrants. 
Between  1253  and  1319  it  belonged  to  Brandenburg,  to 
the  margrave  of  which  it  was  given  in  pledge  by  King 
Ottocar  II.  of  Bohemia;  and  in  1268  it  was  divided  into 
an  eastern  and  a western  part— Budissin  proper  and 
Gorlits.  In  1319  Badissin  proper  was  restored  to 
Bohemia,  which  also  recovered  Gorlitx  in  1346.  It  was 
during  this  period  that  the  fortunes  of  Budissin  were 
associated  with  those  of  the  country  afterwards  called 
Lower  Lusatia,  but  originally-  Lusatia.  It  was  inhabited 
by  a Slavonic  tribe,  the  Lusici,  and  reached  in  the  earliest 
times  from  the  Black  Elster  to  the  Spree.  The  Lusici 
were  conquered  by  Margrave  Gero  in  963,  and  their  land 
was  soon  formed  into  a separate  march,  sometimes  attached 
to,  sometimes  independent  of,  the  march  of  Meissen.  In 
1303  it  passed,  as  Budissin  had  done,  to  Brandenburg, 
and  in  1373,  after  several  changes,  it  fell  into  the  hand*, 
of  the  emperor  Charles  IV.  as  king  of  Bohemia.  During 
the  Hussite  wars  the  people  of  Lusatia  and  Budissin 
remained  loyal  to  the  Roman  Catholic  Church,  and  in 
1467.  they  recognized  as  their  sovereign  King  Matthias  of 
Hungary.  Twenty-three  years  later  they  were  again  united 
to  Bohemia,  but  in  the  meantime  they  had  received  from 
the  Hungarian  Government  the  names  which  they  have 
since  retained.  In  the  16th  eentury  the  Reformation 
made  way  rapidly  in  Upper  Lusatia,  and  the  majority  of 
the  people  became  Protestants.  The  two  countries  were 
conquered  in  1620,  with  the  sanction  of  Ferdinand  II., 
by  the  Saxon  elector,  John  George  I.,  to  whom  they 
were  ceded  in  1635,  the  emperor  as  king  of  Bohemia 
retaining  a certain  supremacy  for  the  purpose  of  guarding 
the  rights  and  privileges  of  the  Roman  Catholic  Church. 
In  1815  the  whole  of  Lowor  Lusatia  and  the  half  of 
Upper  Lusatia  were  transferred  from  Saxony  to  Prussia. 
Lower  Lusatia  has  395,800  inhabitants,  of  whom  50,000 
are  Wends ; the  portion  of  Upper  Lusatia  belonging  to 
Prussia  has  243,500  inhabitants, of  whom  32,000  are  Wends. 
There  are  300,000  inhabitants,  including  50,000  Wend  a, 
in  Saxon  Upper  Lusatia.  Laws  relating  to  Upper  Lusatia, 
which  are  passed  by  the  Saxon  Parliament,  mut>t  still  be 
submitted  to  the  Lusatian  diet  at  Bautzen. 

LUSHAI  ob  KUKI  HILLS,  a wild  and  imperfectly 
known  tract  of  country  on  the  north  eastern  frontier  of 
ladia.  extending  along  the  southern  border  of  the  Assam 
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district  of  CAchAr  and  the  eastern  border  of  the  Bengal 
district  of  Chittagong.  On  the  east,  the  LushAi  Hills 
stretch  away  into  the  unexplored  mountains  of  Independent 
Burnish.  This  extensive  region  is  occupied  by  a numerous 
family  of  tribes  known  to  ub  indifferently  as  Lu&hAia  or 
Kukis.  All  these  tribes  are  nomadic  in  their  . habits,  and 
subject  to  successive  waves  of  migration.  It  is  said  that 
at  the  present  time  the  entire  race  of  the  LusbAis  is  being 
forced  southwards  into  British  territory  under  pressure 
from  the  Soktis,  a tribe  advancing  upon  them  from  Inde- 
pendent Burmak  The  principal  characteristic  common  to 
all  the  LusbAis,  and  in  which  they  markedly  differ  from 
the  other  tribes  ou  the  Assam  frontier,  is  their  feudal 
organization  under  hereditary  chiefs.  Each  village  if 
uuder  the  military  command  of  a chief,  who  must  come  ot 
a certain  royal  stock.  The  chief  exercises  absolute  power 
in  the  village ; and  his  dignity  and  wealth  are  maintained 
by  a large  number  of  slaves  and  by  fixed  contributions  of 
labour  from  his  free  subjects.  Cultivation  is  carried  on 
according  to  the  nomadic  system  of  tillage  on  temporary 
clearings  in  the  jangle ; but  the  main  occupation  of  the 
people  is  hunting  and  warfare 

From  tha  earliest  times  the  Luahdis  have  be4n  notorious  for  their 
sanguinary  raids  into  British  territory,  which  are  said  to  be 
instigated  by  their  desire  to  obtain  human  heads  for  du  at  their 
funeral  ceremonies.  The  first  of  which  we  have  record  waa  in  1777. 
In  1849  a colony  of  Luahiis  settled  within  CAch&r,  was  attacked 
by  their  independent  kinsmen,  and  forced  to  migrate  northwards 
across  the  Barak  river,  where  they  now  live  as  peaceable  British 
subjects,  and  are  known  as ' ‘ Old  K ukia.  ” In  1 860  a raid  was  made 
upon  Tippernh  district,  in  which  186  Bengali  villagers  were 
massacred  and  100  carried  away  into  captivity.  Retributive 
expeditions,  consisting  of  small  forces  of  sepoys,  were  repeatedly 
sent  to  punish  these  raids,  but,  owing  to  the  difficult  nature  of  the 
country  and  the  fugitive  tactics  of  the  enemy,  no  permanent 
advantage  waa  gained.  At  last  the  disturbed  stats  of  the  frontier 
attracted  the  attention  of  the  supreme  government  A military 
demonstration  in  I860  had  entirely  failed  in  its  object  Relying 
upon  their  belief  in  the  iropraclicablo  character  or  their  native 
country,  the  LusbAis  made  a serjes  of  simultaneous  attack*  in 
January  1871  upon  British  villages  in  CAchAr,  Sylhet,  and  Tipjterah. 
as  well  as  on  the  independent  state  of  Manipur.  The  outpost  ol 
Monicrkhil  repelled  a number  of  attacks,  lasting  through  two  date, 
made  by  a second  body  of  Lushiis  from  the  eastern  tribes,  who 
finally  retired  with  a largo  amount  of  plunder,  including  many 
coolies  and  guns.  Lord  Mayo,  the  viceroy,  resolved  to  make  • 
vigorous  effort  to  stop  those  inroads,  once  and  for  all  A punitive 
expedition  was  organized,  composed  of  two  Gurkha  battalions,  two 
Punjab  and  .two  Bengal  native  infantry  regiments,  two  companies 
of  sappers  and  miners,  and  a detachment  of  the  Peshiwar  mountain 
battery.  This  little  army  was  divided  into  two  columns,  one 
advancing  from  CAchar  and  the  other  from  the  Chittagong  side. 
Both  columns  were  completely  successful.  The  resistance  of  the 
Lushiis,  though  obstinate  in  parts,  was  completely  overcome,  and 
the  chiefs  made  their  personal  submission  aud  accepted  the  terms 
offered  them.  Upwards  of  one  hundred  British  subjects  were 
liK' rated  from  captivity.  The  actual  British  loss  in  fighting  was 
very  small,  but  a large  number  of  soldiers  and  camp-follower*  died 
firm  cholera.  Since  this  expedition,  tho  Lu&hAis  have  remained 
quiet  along  the  entire  frontier,  and  active  measures  have  been 
taken  to  open  commercial  intercourse  between  them  aud  the  people 
of  the  plains.  Many  btedrs  have  been  established  for  this  purpeso, 
aud  trade  by  barter'u  now  freely  carried  on. 

LUSTRATION  is  a term  that  includes  all  the  methods 
of  purification  and  expiation  among  the  Greeks  and 
Romans.  Among  the  Greeks  there  are  two  ideas  clearly 
distinguishable — that  human  nature  must  purify  itself  from 
guilt  before  it  is  fit  to  outer  into  communion  with  God  or 
even  fo  associate  with  men  (noBolpm,  tedOapcis),  and  that 
guilt  must  bo  expiated  voluntarily  by  certain  processes 
which  God  has  revealed  in  order  to  avoid  the  punishment 
that  must  otherwise  overtake  it  (lAaa/io?).  It  is  not 
possible  to  make  such  a distinction  among  tho  Latin  terms 
ImtratiOy  piacula , piamrttfa,  cscrimonu r,  and  even  among 
the  Greeks  it  is  not  consistently  observed,  Tho  conception 
of  sin  never  reached  a high  moral  standard,  and  tho 
cf  lustration  are  purely  ritualistic.  Guilt  ami 
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imparity  arose  in  various  ways;  among  the  Greeks, 
besides  the  general  idea  that  man  is  always  in  need  of 
purification,  the  species  of  guilt  most  insisted  on  by  religion 
are  incurred  by  murder,  by  touching  a dead  body,  by 
sexual  intercourse,  and  by  seeing  a prodigy  or  sign  of  the 
divine  wilL  The  last  three  of  these  spring  from  the  idea 
that  mao  had  been  without  preparation  and  in  an  improper 
manner  brought  into  communication  with  God,  and  was 
therefore  guilty.  The  first,  which  involves  a really  moral 
idea  of  guilt,  is  far  more  important  than  the  others  in 
Hellenic  religion.  Among  the  Homans  we  hear  more  of 
the  last  species  of  impurity ; in  general  the  idea  takes  the 
form  that  after  some  great  disaster  the  people  become 
convinced  that  eomo  guilt  has  been  incurred  somewhere 
and  must  be  expiated.  The  methods  of  purification 
consist  in  ceremonies  performed  with  water,  fire,  air,  or 
earth,  or  with  a branch  of  a sacred  tree,  especially  of  the 
laurel,  and  also  in  sacrifice  and  other  ceremonial  Before 
entering  a temple  the  worshipper  dipped  his  haud  in 
the  vase  of  holy  water  (irtpifipavTTjpiov,  aqua  lustralis) 
which  stood  at  the  door ; before  a sacrifice  bathing  was 
a common  bind  of  purification;  salt-water  was  more 
efficacious  than  fresh,  and  the  celebrants  of  the  Eleusinian 
mysteries  bathed  in  the  sea  (aAaSc  fxwrrat)  ; the  water  was 
more  efficacious  if  a firebrand  from  the  altar  were  plunged 
in  it  The  torch,  fire,  and  sulphur  (to  Belov)  were  also 
powerful  purifying  agente  Purification  by  air  was  most 
frequent  in  the  Dionysiac  mysteries ; puppets  suspended 
and  swinging  in  the  air  (oecilla)  formed  one  way  of  using 
the  lustrative  power  of  the  air.  Bubbing  with  sand  and 
salt  was  another  excellent  method.  The  sacrifice  chiefly 
used  for  puriucation  by  the  Greeks  was  a pig;  among  the 
Romans  it  was  always,  except  in  the  Lupercalia,  a pig,  a 
sheep,  and  a bull  ( suovetaurilia ).  In  Athene  a purificatory  i 
sacrifice  and  prayer  was  held  before  every  public  meeting ; 
the  Maimacteria  in  honour  of  Zeus  Meilichios  was  an 
annual  festival  of  purification,  and  several  other  feasts  had 
the  &am o character.  On  extraordinary  occasions  lustrations 
were  performed  for  a whole  city.  So  Athens  was  purified 
by  Epimenides  after  the  Cylonian  massacre,  and  Delos  in 
the  Peloponnesian  War.  In  Rome,  besides  such  annual 
ceremonies,  as  the  Ambarvalia,  Lupercalia,  Cerealia, 
Paganalia , Ac.,  there  was  a lustration  of  the  fleet  before 
it  sailed,  and  of  tho  army  before  it  marched.  Part  of  the 
ceremonial  always  consisted  in  leading  or  carrying  the 
victims  round  the  impure  persona  or  things.  After  any 
disaster  the  lusiratio  dauivm  or  exercittu  was  often  again 
performed,  so  as  to  make  certain  that  the  gods  got  all  their 
due.  The  Amburbium  was  a similar  ceremonial  performed 
for  the  whole  city  on  occasions  of  great  danger  or  calamity. 
Ambiltutrium  was  the  purificatory  ceremony,  consisting  in ! 
sacrifice  and  prayer,  performed  after  the  regular  quin- 
quennial census  of  the  Roman  people. 

LUTE.  The  European  lute  is  derived  in  form  and 
name  from  the  Arabic  “ cl  'fid,**  u the  wood,”  the  consonant 
of  the  article  M ei  ” having  been  retained  in  the  European 
languages  for  the  initial  of  the  name  (French,  luth ; Ital, 
Unto;  Span.,  laud;  German,  Laute ; Dutch,  luit).  The 
Arab  instrument,  with  convex  sound-body,  pointing  to  the 
resonance  board  or  membrane  having  been  originally  placed 
m>on  a gourd,  was  strung  with  silk  and  played  with  a 
plectrum  of  shell  or  quill  It  was  adopted  by  the  Arabs 
from  Persia,  the  typical  instrument  being  the  two-stringed 
“tanbur,”  and  ultimately  found  its  way  to  tho  West  at 
the  time  of  the  cr». mdua.  The  modem  Egyptian  u 'fid  ” 
is  the  direct  descendant  of  the  Arabic  lute,  and,  according 
to  Lane,  is  strung  with  seven  pairs  of  catgut  strings  played 
bv  a plectrum.  A specimen  at  South  Kensington,  given 
by  the  Khedive,  has  four  pairs  only,  which  appears  tohav®  » 
been  the  old  stringing  of  the  instrument.  When  frets  are  1 


employed  they  are  of  catgut  disposed  according  t&  the 
Arabic  scale  of  seventeen  intervals  in  the  octave,  consist- 
ing of  twelve  limruas,  on  interval  rather  less  than  our  equal 
semitone,  and  five  commas,  which  are  very  email  but  quite 
recognisable  differences  of  pitch. 

The  lute  family  is  separated  from  the  guitars,  also  of 
Eastern  origin,  by  the  formation  of  the  sound  body,  which 
is  in  all  lutes  pear-shaped,  without  the  sides  or  ribs  neces- 
sary to  the  structure  of  the  flat-backed  guitar  and  cither. 
Observing  this  distinction,  we  include  with  the  lute  the  little 
Neapolitan  mandoline  of  2 feet  long,  and  the  large  double- 
necked Roman  chitarrone,  which  not  uu frequently  attains 
to  a length  of  6 feet.  Mandolines  are  partly  strung  with 
wire,  and  are  played  with  a plectrum,  indispensable  for 
metal  or  short  strings.  Perhaps  the  earliest  lutes  were  so 
played,  but  the  large  lutes  and  theorboB  strung  with  catgut 
have  been  invariably  touched  by  the  fingers  only,  the  length 
permitting  thU  more  sympathetic  means  of  producing  the 
tone. 

The  Neapolitan  is  the  best  known  mandoline;  it  was 
indicated  by  Mozart  in  the  score  of  Don  Giovanni , to 
accompany  the  famous  serenade.  The  four  pairs  of  strings 
are  tuned  like  the  violin,  in  fifths : — 


The  Milanese  is  larger,  and  has  five  and  six  pairs 


or,  as  in  a specimen  at  South  Kensington, 
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The  mandola  or  mandore  is  larger  than  either,  with  eight 
pairs  of  strings.  This  name  has  been  derived  from  the 
Italian  word,  similarly  spelled  but  differently  accented, 
signifying  almond,  which  the  mandola  is  supposed  to 
resemble  in  shape,  but  ban,  man,  pan,  and  lan  are  first 
syllables  of  lute  and  guitar  instruments  met  with  all  over 
the  world,  the  oldest  form  of  which  is  the  borrowed  Greek 
M muSorpa”  an  Asiatic  word,  which  the  Arabs  changed  to 
11  tanbur.”  Prtetoriua  ( Organographia , Wolfenbiittel,  1619, 
a scarce  work,  of  which  the  only  copy  in  Great  Britain 
is  in  the  Advocates'  Library,  Edinburgh),  writing  when 
the  lute  was  in  universal  favour,  mentions  seven  varieties 
distinguished  by  size  and  toning.  The  smallest  would  be 
larger  than- a mandoline,  and  the  melody  string,  the  "chan- 
terelle,” often  a single  Btring,  lower  in  pitch.  Practorius 
calls  this  an  octave  lute,  with  the  chanterelle  C or  D.  The 
two  discant  lutes  have  respectively  B and  A,  the  alto  O, 
the  tenor  E,  the  bass  D,  and  the  great  octave  bass  G,  an 
octave  below  the  alto  lute  which  may  be  taken  as  the  model 
lute  cultivated  by  the  amateurs  of  the  time.  The  bass  lutes 
were  most  likely  theorbos,  that  is,  double  necked  lutes,  aa 
described  below.  Tho  accordance  of  an  alto  lute  was 


founded  upon  that  of  the  original  eight-stringed  European 
lute,  to  which  the  highest  and  lowest  notes  had,  in  course 


of  time,  been  added. 


A later  addition  was  the 


also  on  the  finger-board,  ana  oass  strings,  double  or  single* 
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Known  os  diapasons,  which,  descending  to  the  deep  C of 
the  violoncello,  were  not  stopped  with  the  fingers.  The 
diapasons  were  tancd  as  the  key  of  the  piece  of  music 
required.  The  illustration  represents  an  Italian  instrument 
made  by  one  of  the  most  cele- 
brated lute  makers,  Vencru 
of  Padua,  in  1600;  it  is 
3 feet  6 inches  high,  and  has 
six  pairs  of  uuisons  and  eight 
single  diapasons.  The  finger- 
board, divided  into  approxi- 
mately equal  half  tones  by 
the  frets,  as  a rule  eight  in 
number,  was  often  further 
divided  on  the  higher  notes, 
for  ten,  eleven,  or,  as  in  the 
woodcut,  even  twelve,  semi- 
tones. The  head,  bearing  the 
tuning  pegs,  was  placed  at  an 
obtuse  or  a right  angle  to  the 
neck,  to  increase  the  bearing 
of  the  strings  upon  the  nut, 
and  be  convenient  for  sudden 
requirements  of  tuning  dar- 
ing performance,  the  trouble 
bf  keeping  a lute  in  tune 
being  proverbial. 

The  lute  was  in  general  use  Vf  Venere  of  Padua, 

during  the  16th  and  17th  centuries.  In  the  1 8th  it 
declined ; still  the  great  J.  S.  Bach  wrote  a “ partita  ” for 
it,  which  remains  in  manuscript.  The  latest  date  we  have 
met  with  of  an  engraved  publication  for  the  luto  is  1760. 

The  large  double-necked  late,  with  two  sets  of  tuning 
pegs,  the  lower  for  the  finger-board,  the  higher  for  the 
diapason  strings,  was  known  as  the  theorbo;  also,  and 
especially  in  England,  as  the  archfute ; and,  in  a special 
form,  the  neck  being  then  very  long,  as  the  chitarrone. 
Theorbo  and  chitarrone  appear  together  at  the  cIobo  of 
the  16th  century,  and  their  introduction  was  synchronous 
with  the  rise  of  accompanied  monody  in  music,  that  is,  of 
the  oratorio  and  the  opera.  Peri,  Caccini,  and  Monte- 
verde  used  theorbos  to  accompany  their  newly-devised 
recitative,  the  invention  of  which  in  Floionco,  from  the  im- 
pulse of  the  Renaissance,  is  well  known  The  height  of  a 
theorbo  varied  from  3 feet  6 inches  to  5 feet,  the  Paduan 
being  always  the  largest,  excepting  the  Roman  6-feet  long 
chitarrone  These  large  lutes  had  very  deep  notes,  and 
doubtless  great  liberties  were  allowed  in  tuning,  but  the 
strings  on  the  finger-board  followed  the  lute  accordance 
already  given,  or  another  quoted  by  Baron  ( Untersuchuny 
da  Instrument*  drr  Lauitn,  Nuremberg,  1727)  as  the 
old  theorbo  or  “violway  ” (see  Mace,  Mustek’*  Monument, 
London,  1676): — 


We  find  again  both  these  accordances  varied  and  trans- 
posed a tone  higher,  perhaps  with  thinner  strings,  or  to 
accommodate  local  differences  of  pitch  ; Praetoriua  recom- 
mends the  chanterelles  of  theorbos  being  tuned  an  octave 
lower  on  account  of  the  great  strain.  By  such  a change, 
another  authority,  the  Englishman  Thomas  Mace,  says,  the 
lifo  and  sprtlceness  of  airy  lessons  were  quite  lost  The 
theorbo  or  archlute  had  at  last  to  give  way  to  the  violon- 
cello and  double  baas  which  are  still  used  to  accompany 
the  “rocitativo  sccco”  in  oratorios  and  operaa  Handel 
wrote  a part  for  a theorbo  in  Esther  (1720);  after  that 
date  it  appears  no  more  in  orchestral  scores,  but  remained 
h>  .private  use  until  nearly  the  end  of  the  century. 
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Wo  cannot  refrain  from  admiring  the  beauty  of  decora- 
tion of  ivory,  mother  of  pearl,  and  tortoiseshell,  the  charac- 
teristic patterning  of  tho  “ knots  ” or  “ roses  ” in  the  sound- 
boards, all  of  which  was  bo  well  allied  with  the  extremely 
artistic  forms  of  the  different  lutes,  rendering  them,  now 
their  musical  use  is  past,  objects  of  research  for  collections 
and  museums.  Tho  present  direction  of  musical  taste  and 
composition  is  adverse  to  the  cultivation  of  suclt  tenderly 
sensitive  timbre  as  the  lute  possessed.  The  lute  and  the 
organ  share  the  distinction  of  being  the  first  instruments 
for  which  the  oldest  instrumental  composition^’we  possess 
wero  written.  It  was  not  far  the  lijte,  however,  in  oar  pre- 
sent notation,  but  in  tablature,  “ lyrawise,”  a systekn  by  which 
as  many  lines  were  drawn  horizontally  as  there  5vere  pair* 
of  strings  on  the  finger-board,  the  frets  being  distinguished 
by  the  letters  of  tho  alphabet,  repeated  from  A fop  eac&  line. 
This  was  the  English  manner;  the  Italian  was  by  numbers 
instead  of  letters.  The  signs  of  time  were  placed  over  the 
stave,  and  wore  not  repeated  unless  the  mensural  value* 
changed. 

Consult  Grove’s  Dictionary  of  Music,  arts.  "Lots,"  41  Frets'* 
Stainer  and  Barrett’s  Dictionary  of  Music,  44  Tablature " ; and 
the  admirable  museum  catalogues  of  Carl  Engel  (South  Kensington X 
G.  Chouqnet  (Paris),  and  Victor  Mahillon  (Brussels).  (A.  J.  H.) 

LUTHER  (1483-1546).  First  Period  (1483-1517) 
— Martin  Luther  (Lyder,  Luder,  Ludher — from  Lothar, 
some  fay)  was  born  at  Eislebeu  in  the  county  of  Mansfeld, 
in  Thuringia,  on  the  10th  of  November  1483.  His  father 
Hans  Luther,  a slate-cutter  by  trade,  belonged  to  a family 
of  free  peasants.  His  mother  was  Margaret  Lindeburn. 
Hans  Luther  had  left  Mohra,  his  native  village,  and  had 
come  to  Eisleben  to  work  as  a miner.  When  Martin  wa« 
six  months  old  he  went  to  Mansfeld  and  set  up  a forge, 
the  small  profits  of  which  enabled  him  to  send  his  son  to 
the  Latin  school  of  the  place.  There  the  boy  bo  distin- 
guished himself  that  his  father  determined  to  make  him  a 
lawyer,  and  sent  him  ft,.’  a year  to  a Franciscan  school  at 
Magdeburg,  and  then  to  Eisenach  near  Mohra.  Thera 
Luther,  with  other  poor  scholars,  sang  for  atms  in  the 
streets,  and  his  fine  tenor  voice  and  gentle  manners 
attracted  the  attention  and  gained  for  him  the  motherly 
care  of  Ursula  Cotta,  tho  wife  of  tho  burgomaster  of 
Eisenach.  From  Eisenach  he  went  in  his  eighteenth  year 
to  the  high  school  of  Erfurt,  whero  his  favourite  master 
was  the  humanist  Trutwetter,  who  taught  him  classics  and 
philosophy.  He  took  his  bachelor’s  degree  in  1502,  and 
his  masters  in  1505.  At  Erfurt  thrpreaching  of  the  town’s 
pastor  Weisemann  made  a deep  impression  on  his  mind, 
aa  did  the  preacher'A  frequent  exhortations  to  study  the 
Scripture.  Luther  tells  us  that  ho  sought  in  vain  for  a 
whole  Bible,  and  that  he  could  only  get  portions  to  read. 
A dangerous  illness,  the  death  of  a near  friend,  together 
with  other  circumstances,  so  wrought  on  his  pious,  sensitive 
nature ‘that  in  spite  of  father  and  family  he  resolved  to  give 
up  all  his  prospects  and  bccomo  a monk.  He  entored  the 
Augustin  ian  convent  at  Erfurt  in  June  1505,  taking  with 
him  Plautus  and  Virgil,  the  solitary  mementos  of  the. life 
he  had  abandoned.  His  first  years  of  monastic  life  were 
spent  in  fierce  mental  struggle  He  bad  found  a.  whole 
Bible  and  read  it  diligently,  but  it  did  not  bring  birr  peace 
The  feeliug  of  universal  human  sinfulness,  and  of  his  own. 
was  burnt  into  him  botn  by  his  dogmatic  studies  ana  by 
his  reading  of  the  Scripture.  He  lived  a life  of  the  severed 
mortification,  and  invented  continually  new  forms  of 
penance,  and  all  the  while  heart  and  head  alike  told  him 
that  outward  acts  could  never  banish  sin.  44 1 tormented 
myself  to  death/'  ho  said,  44  to  make  my  peace  with  God, 
but  I was  in*  darkness  and  found  it  not.”  The  vicar- 
general  of  his  order,  Staupitx,  who  had  passed  through 
somewhat  similar  experiences,  helped  him  greatly.  44  There 
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18  1,10  true  repentance, " he  said,  “but  that  which  begins 
with  the  love  of  righteousness  and  of  God.  Love  Him 
then  who  has  first  loved  thee."  Staupitz  had  been  taught 
heart  religion  by  the  mystics,  and  he  sent  Luther  to  the 
eermous  of  Tauler  and  to  the  Theologia  Gtrnianiea, 

When  Luther  regained  his  mental  health,  he  took  courage 
to  be  otfdained  priest  in  Mty  1507,  and  next  year,  on 
the'  recommendation  of  Staupitz,  the  elector  of  Saxony 
appointed  him  professor  in  the  university  of  Wittenberg, 
which  had  been  fouoded  in  1502.  While  in  the  monastery 
Luther  had  assiduously  pursued  his  studios,  and  his  severe 
mortifications  and  penances  had  never  interrupted  his 
theological  work.  Ho  read  all  the  great  scholastic  theo- 
logians, but  Augustine  was  his  master  in  theology,  while 
Erfurt  studies  under  Trutwetter  doubtless  made  him  pore 
over  Occam  (“mein  lieber  Meister,"  as  ho  afterwards 
fondly  called  him)  till  he  got  his  bulky  folios  by  heart 
He  began  by  lecturing  on  Aristotle;  and  in  1509  he 
gave  Biblical  lectures,  which  from  the  very  first  were 
a power  in  the  university.  His  class-room  was  thronged  ; 
his  fellow-professors  were  students.  Staupitz  forced  him 
also  to  preach;  and  his  marvellous  eloquence,  felt  to 
be  from  the  heart,  attracted  great  crowds  of  hearers. 
The  year  1511  brought  an  apparent  interruption,  but 
in  fact  only  a new  development,  of  Luther’s  character 
and  knowledge  of  the  world.  He  went  to  Rome,  probably 
in  fulfilment  of  an  old  vow,  and  the  journey  was  a 
marked  event  in  his  life.  He  went  up  in  true  pilgrim 
spirit,  a medieval  Christian,  and  he  came  back  a Pro- 
testant The  pious  German  was  horrified  with  what  he 
saw  in  Rome,  and  he  afterwards  made  telling  use  of  what 
he  had  seen  in  various  tracts,  and  notably  in  his  address  to 
the  German  nobles.  He  tells  us  that  at  Wittenberg  he  had 
pondered  over  the  text,  “The  just  shall  live  by  faith," 
that  while  in  Rome  the  words  came  back  to  him,  and  that 
on  his  return  journey  to  Germany  the  evangelical  meaning 
of  the  phrase  rushed  into  his  mind.  On  his  return  to  the 
university  he  was  promoted  to  the  degree  of  doctor  of 
divinity,  in  October  1512.  The  oath  ho  had  to  take  on 
the  occasion  “ to  devote  his  whole  life  to  study,  and  faith- 
fully to  expound  and  deftud  the  holy  Scripture,"  was  to 
him  the  seal  of  his  mission.  He  began  his  work  with 
lectures  on  the  Psalms,  and  then  proceeded  to  comment 
on  the  epistles  of  Paul  to  the  Romans  and  Galatians, 
enforcing  especially  his  peculiar  views  of  the  relations 
between  law  and  gospel.  His  lectures  and  his  sermons 
were  atteuded  by  great  audiences,  and  disciples  gathered 
round  him.  As  early  as  1516  his  special  principles  were 
publicly  defended  at  academical  disputations.  Staupitz 
made  him  district-vicar  of  his  order  for  Meissen  and 
Thuringia.  He  made  short  preaching  tours,  and  his  in- 
fluence was  felt  far  beyond  Wittenberg.  When  the  plague 
came  to  that  university  town  he  remained  at  his  post  when 
others  fled.  Then  came  1517,  the  year  of  the  Reformation. 
The  new  pope,  Leo  X.,  hud  sent  agents  through  Germany  to 
sell  indulgences,  and  had  chosen  John  Tetzel,  a Dominican 
monk,  for  Saxony.  Luther,  who  had  passed  through  deep 
soul-struggles  ere  ho  won  pardon,  knew  that  God's  forgive- 
ness could  not  bo  purchased  for  money,  and  thundered 
against  Tetzel  and  his  indulgences  from  Wittenberg  pulpit 
He  wrote  anxiously  to  tho  • princes  and  bishops  to  refuse 
the  pardon-seller  a passage  through  their  lands.  When 
Tetzel  got  to  JUterbogk  near  Wittenberg,  Luther  could 
stand  it  no  longer.  He  wrote  out  ninety-five  propositions 
ortheses  denouncing  indulgences,- and  on  the  eve, of  All 
Saints,  October  31,  nailed  the  paper  to  tho  door  of  the 
Castle  church.  Tn  a short  time  all  Germany  was  ablaze. 

These  ninety-five  thesfes  are  one  continuous  harangue 
against  the  doctrine  and  practico  of  pardon-selling,  but 
they  do  not  openly  denounce  indulgence  in  every  form. 


They  make  plain  these  three  things: — (1)  there  may  be 
some  good  in  indulgence  if  it  be  reckoued  one  of  the  many 
ways  in  which  God’s  forgiveness  of  sin  can  be  proclaimed; 

(2)  the  external  signs  of  sorrow  are  not  the  real  inward 
repentance,  nor  are  they  as  important  as  that  is,  and  no  pea- 
mission  to  neglect  the  outward  expression  can  permit  the 
neglect  of  true  repentance  ; (3)  every  Christian  who  feels 
true  sorrow  for  sin  is  there  and  then  pardoned  by  God  for 
Christ’s  sake  without  any  indulgence  ticket  or  other  human 
contrivance  And  in  his  sermons  on  indulgence  Luther 
declared  that  repentance  consisted  in  contrition,  confession 
and  absolution,  and  that  contrition  was  tho  most  important 
and  in  fact  the  occasion  of  the  other  two.  If  the  sorrow 
be  true  and  heartfelt,  confession  and  pardon  will  follow. 

The  inward  and  spiritual  fact  of  sorrow  for  ain,  he  thought 
was  the  great  matter ; the  outward  signs  of  sorrow  were 
good  also,  but  God,  who  alone  can  pardon,  looks  to  the 
inward  state.  These  theses,  with  the  sermons  explaining 
them,  brought  Germany  face  to  face  with  the  reality  of 
blasphemy  in  the  indulgences.  Luther’s  public  life  had 
opened  ; the  Reformation  hod  begun. 

Second  Pctiod  (1517-1524). — Pilgrims  who  had  come  L*«Wr. 
to- Wittenberg  to  buy  indulgences  returned  with  the  theses  i>re«** 
of  Luther  in  their  hands,  and  with  the  impression  of  his  ,B# 
powerful  evangelical  teaching  in  their  hearts.  The  national 
mind  of  Germany  took  up  the  matter  with  a moral  earnest- 
ness which  made  an  impression,  not  only  upon  the  princes; 
but  even  upon  bishops  and  monks.  At  first  it  seemed  as 
if  all  Germany  was  going  to  support  Luther.  The  t raffia 
in  indulgences  had  'been  so  shameless  that  all  good  people 
and  all  patriotic  Germans  had  been  scandalized.  But 
Luther  had  struck  a blow  at  more  than  indulgences, 
although  he  scarcely  knew  it  at  the  time.  In  his  theses 
and  explanatory  sermons  he  had  declared  that  the  inward 
spiritual  facts  of  man’s  religious  experience  were  of  infinitely 
more  value  than  their  expression  in  stereotyped  forma 
recoguized  by  the  church,  and  bo  had  made  it  plain  too 
that  in  such  a solemn  thing  as  forgiveness  of  sin  man  could 
go  to  God  directly  without  human  mediation.  Pious 
Christians  since  the  day  of  Pentecost  had  thought  and  felt 
tho  same,  and  all  through  the  Middle  Ages  men  and 
women  had  humbly  gone  to  God  for  pardon  trusting  in 
Christ  They  had  found  the  pardon  they  sought,  and  their 
simple  Christian  experience  had  been  sung  in  the.  hymns  of 
the  mediaeval  church,  had  found  expression  in  its  prayers* 
had  formed  the  heart  of  the  evangelical  preaching  of  the 
church,  and  had  stirred  the  masses  of  people  in  the  many 
revivals  of  the  Middle  Ages.  But  those  pious  people; 
hymn-writers,  and  preachers  had  not  seen  that  this  inward 
experience  of  theirs  was  really  opposed  to  a great  part  of  • 
the  ecclesiastical  system  of  their  day.  The  church  had 
set  such  small  store  by  that  inward  religious  experience 
that  tho  common  speech  of  the  times  had  changed  the  plain 
meanings  of  the  words  “spiritual,"  “sacred,"  “holy."  A 
man  was  “spiritual"  if  he  had  been  ordained  to  office 
in  the  church;  money  was  “spiritual"  if  it  had  been 
given  to  the  church ; an  estate,  with  its  roads,  woodlands, 
fields,  was  “spiritual”  or  “holy"  if  it  belonged  to  a 
bishopric  or  abbey.  And  the  church  that  had  so  degraded 
the  meaning  of  “ spiritual  ” had  thrust  itself  and  its  external 
machinery  in  between  God  and  the  worshipper,  and  liad 
proclaimed  that  no  man  could  draw  near  to  God  save 
through  its  appointed  ways  of  approach.  Confession  was 
to  bo  made  to  God  through  the  priest ; God  spoke  pardon 
only  in  tho  priest’s  absolution.  When  Luther  attacked 
indulgences  in  the  way  ho  did  he  struck  at  this  whole 
system. 

Compelled  to  examine  the  ancient  history  of  tho  cburch, 
he  soon  discovered  the  whole  tissue  of  fraud  and  imposture 
by  which  the  canon  luw  had  from  the  9th  century  down* 
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w;.rds  boon  foisted  upon  the  Christian  world.  There  is 
scarcely  any  essential  point  in  ancient  ecclesiastical  history 
^earing  upon  the  question  of  tho  invocation  of  saints,  of 
clerical  priesthood,  of  episcopal  and  metropolitan  preten- 
sions, which  his  genius  did  not  discern  in  its  true 
light.  Whatever  Luther  denounced  as  fraud  or  abuse, 
from  its  contradiction  to  spiritual  worship,  may  be  said 
to  liave  been  openly  or  tacitly  admitted  to  be  such.  But 
what  produced  the  greatest  effect  at  tho  time  were  his 
short  popular  treatises,  exegetical  and  practical — his 
Interpretation  of  the  Magnificat  or  the  Canticle  of  the 
Virgin  i/dry,  his  Exposition  of  the  Ten  Commandment S, 
and  of  the  Lord's  Prayer.  The  latter  soon  fouud  its  way 
Into  Italy,  although  without  Luther’s  name,  and  has  never 
been  surpassed  either  in  genuine  Christian  thought  or  in 
jtyle.  He  resolved  also  to  preach  throughout  Germany, 
and  in  1518  appeared  at  a general  meeting  of  his  order  at 
Heidelberg.  There  he  held  a public  disputation  on  certain 
theses  called  by  him  paradoxes,  in  which  he  strove  to 
make  apparent  the  contrast  between  the  external  view  of 
religion  taught  by  the  schoolmen  and  the  spiritual  view 
of  gospel  truth  based  upon  justifying  faith.  He  mado 
many  disciples  on  this  occasion,  of  whom  perhaps  the 
most  notable  was  Martin  Bucer.  On  his  return  to 
Wittenberg  in  May  1518,  Luther  wrote  and  published  an 
able  and  moderate  exposition  of  the  theses,  and  sent  it  to 
some  of  the  German  bishops.  He  proclaimed  the  need  for 
a thorough  reformation  of  tho  church,  which  ho  thought 
could  only  be  effected,  with  the  aid  of  -God,  by  an  earnest 
co-operation  of  the  whole  of  Christendom.  This  energy 
awakened  opponents.  Conrad  Wimpina  at  Frankfort, 
Hoogstraten  at  Cologne,  Sylvester  Trierios  at  Borne,  and 
above  all  John  Eck,  an  old  fellow  student,  at  Ingolstadt, 
attacked  his  theses,  and  discovered  heresy  in  them.  The 
result  was  that  Luther  was  summoned  to  appear  before  the 
popo  at  Rome,  but  the  elector  of  Saxony  intervened,  and 
got  the  matter  so  arranged  that  Luther  was  cited  to 
appear  before  the  pope's  legate  at  Augsburg. 

Tho  pope  was  unwilling  to  quarrel  with  Germany, 
where  the  whole  people  seemed  to  be  supporting  Lutber, 
and  the  cardinal  legate  James  do  Yio  of  Gaeta,  commonly 
called  Cajetan,  was  told  to  be  conciliatory.  Luther  went  to 
Augsburg  on  foot,  and  presented  himself  before  the  legate, 
but  the  interview  was  not  a successful  one.  The  cardinal 
began  by  brow-beating  the  monk,  and  ended  by  being 
somewhat  afraid  of  him.  44 1 can  dispute  no  longer  with 
this  beast,”  he  said;  “it  has  two  wicked  eyes  and 
marvellous  thoughts  in  its  head.”  Luther  could  not 
respect  either  the  learning  or  tho  judgment  of  Cajetan. 

* He  left  Augsburg  by  stealth,  afn*:d  of  capture,  condemned, 
but  appealing  “from  the  popo  ill-informed  to  the  pope 
to-be-better-informed.”  On  his  return  to  Wittenberg  he 
found  the  elector  in  great  anxiety  of  mind,  in  consequence 
of  an  imperious  letter  from  tho  cardinal,  and  offered  to 
leave  Saxony  for  France.  The  elector,  however,  allowed 
him  to  remain,  and  the  popo  sent  another  legate  to  scttlo 
the  affairs  of  Germany.  This  was  Carl  von  Miltitx,  a 
native  of  Saxony,  a nfm  of  tho  world,  and  no  great 
theologian.  Ho  resolved  to  meet  Luther  privately,  and 
did  so  in  the  house  of  Spalutin,  court  preacher  to  the 
elector  of  Saxony.  In  his  interview  with  Cajetan  Luther 
had  refused  to  rotroct  two  propositions — that  the  treasury 
of  indulgences  is  not  filled  with  tho  merits  of  Christ,  and 
that  ho  who  receives  the  sacrament  must  have  faith  in  the 
grace  offered  to  him.  Miltitz  made  no  such  demauds. 
He  apparently  gave  up  Tetzel  and  the  indulgences,  agreed 
with  much  of  Luther's  theology,  but  insisted  that  he  had 
Hot  been  respectful  to  the  pope,  and  that  such  conduct 
weakenod  the  authority  which  rightly  belonged  to  the 
church.  He  wished  Luther  to  write  to  the  pope  and 


apologize.  Luther  consented.  It  was  farther  arranged 
that  both  parties  were  to  cease  from  writing  or  preaching 
on  the  controverted  matters,  and  that  the  popo  was  to 
commission  a body  of  learned  theologians  to  investigate. 
Luther  accordingly  wrote  to  the  pope,  telling  him  that  ho 
“freely  confessed  that  the  authority  of  the  church  was 
superior  to  everything,  and  that  nothing  in  heaven  or  on 
earth  can  be  preferred  before  it  save  only  Jesus  Christ, 
who  is  Lord  over  all”  This  was  in  March  1519.  Mean- 
while Luther  had  appealed  from  the  pope  to  a general 
council  to  be  held  in  Germany.  In  the  end  of  1518  a 
papal  bull  concerning  indulgences  had  appeared, confirming 
the  old  doctrine,  without  any  reference  to  the  late  dispute. 

The  years  1519,  1520,  1521  were  a time  of  fierce  but 
triumphant  straggle  with  the  hitherto  irresistible  Church 
of  Rome,  soon  openly  supported  by  the  empire.  The  first 
of  these  years  passed  in  public  conferences  and  disputations. 
Luther  had  promised  Miltitx  to  refrain  from  controversy, 
on  the  understanding  that  his  adversaries  did  not  attack 
him,  and  he  kept  his  word.  But  his  old  antagonist  John 
Eck  published  thirteen  theses  attacking  Luther,  and 
challenged  Andrew  Bodenstein  of  Carlstadt,  a friend  and 
colleague  of  Luther,  to  a public  disputation.  Luther 
instantly  replied  to  Eck's  theses,  and  the  disputation 
between  Carlstadt  and  Eck  was  immediately  followed  by 
one  between  Eck  and  Luther.  In  thin  famous  Leipaio 
disputation  the  controversy  took  a shape.  It  was  no 
louger  a theological  dispute ; it  became  a conflict  between 
two  opposing  sets  of  principles  affecting'  tho  whole  round 
of  church  life.  Luther  and  Eck  began  about  indulgences 
and  penance,  but  the  debate  soon  turned  on  the  authority 
of  the  Roman  Church  and  of  the  pope.  Eck  maintained 
the  superiority  of  the  Roman  Church  and  of  the  pope  as 
successor  of  St  Peter  and  vicai^general  df  Christ.  His 
argument  was  “ no  pope  no  church.”  Luther  denied  the 
superiority  ortho  Roman  Church,  and  supported  his  denial 
by  tho  testimony  of  eleven  centuries,  by  thp  decrees  of 
Nicma,  by  the  Holy  Scriptures.  He  maintained  that  tho 
Greek  Church  was  part  of  the  church  of  Christ,  else 
Athanasius,  Basil,  and  the  Gregories  were  outside 
Christianity.  The  pope  has  more  need  of  the  church,  ho 
said,  tliau  the  churcn  has  of  tho  pope.  Eck  retorted  that 
these  had  been  the  arguments  of  Wickliffe  and  of  Huss,  and 
that  they  had  been  condemned  at  %e  council  of  Constance; 
Luther  refused  to  admit  that  the  condemnation  was  right ; 
Eck  refused  to  debate  with' an  opponent  who  would  not 
abide  by  the  decision  of  oecumenical  councils ; and  so  the 
disputation  ended.  But  Luther  immediately  afterward* 
completed  his  argument  and  published  it.  He  asserted 
that  he  did  not  mean  to  deny  the  bishop  of  Rome's 
primacy,  provided  tho  pope  kept  his  own  place  as  servant 
of  tho  church,  but  that  he  did  moan  to  deny  that  there 
could  be  no  church  apart  from  the  pope.  The  church,  he 
said,  is  the  communion  of  the  faithful,  and  consists  of  the 
elect,  and  so  never  can  lack  the  presence  of  the  Holy  Spirit, 
who  is  not  always  with  popes  and  councils.  This  church, 
lie  declared,  is  invisible,  but  real,  and  every  layman  who  is 
in  it  and  has  Holy  Scripture  and  holds  by  it  is  more  U>  be 
believed  than  popes  or  councils,  who  do  not.  This  Leipsio 
disputation  had  very  important  consequences.  On  tie  one 
hand,  Eck  and  his  associates  felt  that  Luther  must  now  be 
putdown  by  force,  end  pressed  for  a papal  bull  to  condemn 
him;  and  Lutber  himself,  on  tje  other  hand,  felt  for  the 
first  time  what  great  consequences  lay  in  his  opposition  to 
the  indulgences.  He  saw  that  his  Augustinian  theology, 
with  its  recognition  of  the  heinousness  of  sin,  and  of  the 
need  of  tho  sovereign  grace  of  God,  was  incompatible  with 
the  whole  round  of  mediaeval  ceremonial  life,  proved  it 
to  be  impossible  for  men  to  live  perfectly  holy  lives,  and  so 
made  saints  and  saint  worship  and  relics  and  pilgrimages 
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impossible  things.  Ho  saw  the  uselessness  of  the  monastic 
life,  with  its  vigils  and  fasts  and  scourging*  These  things 
were  not  helps,  he  saw,  bat  hindrances  to  the  true  religious 
life.  The  Leipsic  disputation  made  Luther  feel  that  he 
had  finally  broken  with  Rome,  and  it  made  all  Germany 
see  it  too,  and  raised  the  popular  enthusiasm  to  a white 
heat.  The  people  of  the  towns  declared  their  sympathy 
with  the  bold  monk.  Ulrich  von  Hutton  and  the  German 
humanists  saw  that  this  was  more  than  a monkish  quarrel, 
and  recognised  Luther  as  their  leader.  Franz  von  Sickingen 
and  the  froo  knights  hailed  him  as  a useful  ally.  Even 
the  poor  down-trodden  peasants  hoped  that  ho  might  be  a 
luckier  leader  than  Joss  Fritz,  and  that  he  might  help 
them  to  free  themselves  from  the  rnbearable  miseries  of 
their  lot  Luther  became  the  loader  of  the  German  nation 
after  the  Leipsic  disputation. 

During  1520  the  first  great  political  crisis  occurred,  on  the 
occasion  of  the  death  of  Maximilian,  and  ended  fatally,  in 
conBequeuce  of  the  want  of  patriotic  aud  political  wisdom 
among  the  German  princes.  Ranke  has  pointed  oat  the 
political  elements  which  then  existed  for  creating  a 
Germany  as  free  and  independent  as  France  or  England  ; 
and  Justus  Moser  of  Osnabruck  had  long  before  truly 
declared,  “ If  the  emperor  at  that  time  had  destroyed  the 
feudal  system,  the  deed  would  have  been,  according  to  the 
spirit  in  which  it  was  done,  the  grandest  or  the  blackest 
in  the  history  of  the  world.”  Mdser  meant  that  if  the 
emperor  had  embraced  the  Reformed  faith,  and  placed 
himself  at  thft  head  of  the  lower  nobility  and  cities,  united 
in  one  body  as  the  lower  house  of  a German  parliament, 
this  act  would  have  saved  Germany.  Probably  some  such 
idea  was  in  the  mind  of  the  archbishop  of  Treves  whon  he 
proposed  that  Frederick,  the  elector  of  Saxony,  should  bo 
chosen  emperor.  Frederick  might  have  carried  out  this 
policy,. just  because,  if  elected,  ho  bad  nothing  to  rely 
upon  except  the  German  nation,  then  more  numerous  and 
powerful  than  it  has  been  sinee;  but  be  had  not  the 
courage  to  accept  a dignity  which  he  supposed  to  require 
for  its  support  a more  powerful-  house  than’  his  own. 
Charles,  the  son  of  Maximilian,  was  elected  emperor,  and 
that  election  meant  tho  continuation  of  a mediaeval  policy 
in  Germany. 

Meanwhile  Luther  was  at  Wittenberg  continuing  his 
course  of  preaching,  lecturing,  and  writing.  The  number 
of  matriculated  students  had  increased  from  232  in  1517 
to  458  in  1519,  and  to  579  in  1520;  but  large  numbers 
besides  these  came  to  hear  Luther.  The  study  of  Greek 
und  Hebrew  was  diligently  carried  on,  and  the  university 
was  in  a most  flourishing  state.  Some  of  the  finest  produc- 
tions of  Luther's  pen  belong  to  this  period,— his  Sermons 
on  the  sacraments,  on  excommunication,  on  the.  priesthood, 
on  good  works,  his  Address  to  the  Christian  Nobility  of  the 
German  Nation  on  the  Reformation  of  Christendom^  and 
The  Babylonian  Captivity  of  the  Church.  The  address  to 
the  German  nobles,  published  on  June  26,  1520,  created  a 
great  deal  of  excitement  not  only  in  Germany  but  beyond 
if.  It  was  this  appeal  which  first  made  Zwingli  feel  in 
sympathy  with  Luther,  who  showod  in  this  little  book  that 
the  Romish  doctrine  of  two  estates,  one  secular  and  the 
other  spiritual,  was  simply  a wall  raised  round  the  church 
to  prevent^  reform.  AU  Christians  are  spiritual,  he  said, 
and  there  is  no  difference  among  them.  The  secular  power 
is  of  God  as  well  as  tho  spiritual,  and  has  rule  over  all 
Christians  without  exception,— pope,  bishops,  monks,  and 
nuns.  He  also  appealed  to  the  people  to  prevent  so  much 
money  going  out  of  tho  kingdom  to  Italy.  ‘‘Why,”  ho 
said,  “should  300,000  florins  bo  sent  every  year  from 
Germany  tc  Rome?”  His  adrlress  raised  the  cry  of 
Germany  for  tho  Germans,  civil  government  uncontrolled 
by  ecclesiastics,  a married  clergy,  while  ho  called  for  a 


national  system  of  education  as  the  foundation  of  a better 
order  of  things.  Tho  most  important  work  of  the  time, 
however,  was  tho  Babylonian  Captivity  of  the  Church  of 
God  (October  1520),  in  which  he  boldy  attacked  the  papacy 
in  its  principles.  The  main  ■ thought  in  the  book  is 
expressed  in  the  title.  The  catholic  church  had  been 
taken  into  bondage  by  the  papacy,  as  the  Jewish  people 
were  taken  to  Babylon,  and  ought  to  be  brought  back  into 
freedom.  Luther  described  the  sacraments,  real  and  pre- 
tended, and  showed  how  each  had  been  carried  into  cap* 
tivity  and  ought  to  be  delivered.  Ho  concluded  in  a very 
characteristic  fashion.  44 1 hear  that  bulls  and  other  papis- 
tical things  have  boen  prepared,  in  which  I am  urged  to 
recant  or  be  proclaimed  a heretic.  If  that  be  true,  I wish 
this  little  book  to  be  part  of  my  future  recantation.”  The 
printing  press  sent  thousands  of  these  books  through 
Germany,  and  the  people  awaited  the  bull,  armed  before- 
hand against  its  arguments.  The  bull  was  published  at 
Romo  on  July  15,  1520.  It  accused  Luther  of  holding 
the  opinions  of  Hubs,  and  condemned  him.  Eck  brought 
it  to  Leipsic,  and  published  it  there  in  October.  It  was 
posted  up  in  various  German  towns,  and  usually  the  citizens 
and  the  students  tore  it  down.  At  last  it  reached  Luther. 

He  answered  it  in  a pamphlet,  in  which- he  called  it  the 
execrable  bull  of  Antichrist,  and  at  last  he  proclaimed  at, 
Wittenberg  that  ho  would  publicly  bum  it.  On  December  e« 
10,  1520,  at  the  head  of  a procession  of  professors  and 
students,  LutheT  passed  out  of  the  university  gates  to  the  JJ*  .f 
market  place,  where  a bonfire  had  been  laid.  One  of  the 
professors  lighted  the  fuel,  aud  Luther  threw  the  bull  on 
the  flames ; a companion  flung  after  it  & copy  of  the  canon 
law.  Germany  was  henceforth  to  be  ruled  by  the  law  of 
the  land,  and  not  by  the  taw  of  Rome.  The  news  flashed 
over  all  Germany,  kindling  stern  joy.  Rome  had'ahot  its 
last  bolt ; if  Luther  was  to  be  crushed,  only  the  emperor 
could  do  it.  On  December  17th  Luther  drew  up  before  a 
notary  and  five  witnesses  a solemn  protest,  in  which  he 
appealed  from  the  pope  to  a general  council.  This  protest, 
especially  when  we  take  it  along  with  other  future  acts  of 
Luther,  meant  a great  deal  more  than  many  historians 
have  ditcemed.  It  was  the  declaration  that  tho  Christian 
community  is  wider  than  the  Roman  Church,  and  was  an 
appeal  from  later  mediaeval  to  earlier  mediaeval  ideas  of 
catholicity.  In  the  timet  immediately  preceding  the 
Reformation,  the  common  description  of  Christian  society 
was  social  life  in  communion  With  the  bishop  of  Rome, 
but  in  tho  earlier  Middle  Ages  Christian  society  had  also 
been  defined  to  be  social  Life  within  the  holy  Roman 
empire.  For  the  Roman  empire  had  imposed  on  all  its 
subjects  a creed,  and  to  tfi&t  extent  bad  made  itself  a 
Christian  community.  The  oecumenical  council  was  the 
ecclesiastical  assembly  and  final  court  of  appeal  for  this 
oociety,  whose  limits  were  determined  by  tho  boundaries 
of  the  mediaeval  empire,  and  Luther  by  this  appeal  not 
only  declared  that  he  could  be  a catholic  Christian  without 
being  in  communion  with  Rome,  but  secured  an  ecdeaia* 
erica!  standing  ground  for  himself  and  his  followers  which 
the  law  could  not  help  recognizing.  It  was  an  appeal  from 
the  catholic  chnrcb  defined  ecclesiastically  to  the  catholic 
church  defined  politically,  and  foreshadowed  the  future 
political  relations  of  the  Lutheran  Church. 

Tho  pope  had  appealed  to  the  emperor  to  crush  heresy 
in  Germany,  and  Charles  V.,  with  bis  Spanish  training  and 
his  dreams  of  a restored  modiseval  empire,  where  he  might 
reign  as  vicar  of  God  circa  dviliaf  had  promised  his  aid. 

He  had  declared,  however,  that  ho  must  pay  somo  regard 
to  the  viewB  of  Frederick  of  Saxony,  from  whom  he  had 
received  tho  imperial  crown,  and  had  in  the  end  resolved 
to  summon  Luther  before  the  diet  to  be  held  at  Worms. 

| The  diet  was  opened  by  Charles  in  January  1521,  and  the 
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papal  nuncio  Hieronymus  Alexander  (afterwards  archbishop 
of  Brindisi  and  cardinal)  urged  first  privately  and  then 
toublicly  in  the  diet  that  Luther  should  be  condemned  un- 
heard, as  one  already  tried  and  convicted  by  the  papal 
I>alL  He  threatened  the  Germans  with  extermination,  it 
ia  said,  in  cose  of  their  refusal  to  accede  to  bis  requests, — 
“ We  shall  excite  the  one  to  fight  against  the  other,  that 
all  may  perish  in  their  own  blood,” — a threat  to  which  the 
whole  subsequent  history  of  Germany  offer*  the  commen- 
tary. But  the  princes  had  their  own  quarrel  with  Rome, 
and  urged  besides  that  it  would  be  unfair  to  condemn  a 
man  unheard  and  untried.  A committee  appointed  by 
the  diet  presented  a list  of  one  hundred  grievances  of 
the  German  nation  against  Rome.  This  startled  the 
emperor,  who,  instead  of  ordering  Luther's  books  to  be 
burned,  issued  only  a provisional  order  that  they  should 
be  delivered  to  the  magistrate.  He  then  sent  to  summon 
Luther  before  him,  and  granted  him  a safe  conduct  to  and 
from  the  diet  In  April  Luther  set  out  for  Worms.  Before 
leaving  Wittenberg  he  had  devised  with  his  friend  Lucas 
Cranach  the  artist  what  he  called  u a good  book  for  the 
laity,"  a series  of  woodcuts  depicting  contrasts  between 
Christ  and  the  pope,  with  explanations  in  pithy  German: — 
Christ  washing  the  disciples'  feet  on  one  page,  the  pope 
holding  out  his  toe  to  bo  kissed,  on  the  other;  Christ 
bearing  his  cross,  the  pope  carried  in  state  through  Rome 
on  men's  shoulders;  Christ  driving  money-changers  out  of 
the  temple,  the  pope  soiling  indulgences,  with  piles  of  money 
before  him  ; and  so  on.  Luther  went  to  Worms,  believing 
that  be  was  going  to  hb  death.  Everywhere  on  the  road 
he  saw  the  imperial  edict  against  his  books  posted  up,  yet 
liia  journey  was  in  some  sort  a triumphal  progress ; the 
people  came  out  in  crowds  to  meet  him,  and  at  Erfurt  the 
herald  gave  way  to  the  universal  request,  and,  against  his 
instructions,  permitted  Luther  to  preach.  On  the  16th 
Lnther  entered  the  imperial  city  amidst  an  immense  con- 
course of  people.  Next  day  ho  was  brought  before  the 
diet.  When  the  hour  approached  he  fell  on  his  knees,  and 
ottered  in  great  agony  a prayer  such  as  can  only  be  prth 
oounccd  by  a man  filled  with  the  spirit  of  Him  who  prayed 
in  Gethsemane.  When  ho  appeared  before  the  diet  he  was 
asked  by  John  Eck,  an  official  of  the  archbishop  of  Treves 
(to  be  distinguished  from  Eck  the  theologian),  whether  the 
books  piled  on  a table  were  his,  and  whether  he  would 
retract  what  was  written  in  them.  Luther  acknowledged 
his  writings,  and  requested  that  as  the  matter  written  con- 
cerned the  highest  of  all  subjects,  the  word  of  God  and  the 
welfare  of  souls,  he  might  have  time  for  consideration 
before  he  answered  the  second  question.  His  request  was 
granted,  and  he  retired.  Luther's  resolution  had  been 
taken  before  he  appeared  at  the  diet;  he  only  desired  to 
convince  friends  as  well  as  foes  that  he  did  not  act  with 
precipitation  at  so  decisive  a moment.  Tho  next  day  ho 
employed  in  prayer  and  meditation,  making  a solemn  vow 
upon  a volume  of  Scripture  to  remain  faithful  to  the 
gospel,  should  he  have  to  Beal  his  confession  with  his  blood. 
When  he  was  again  brought  before  tho  diet,  he  answered 
at  great  length,  dividing  his  writings  into  three  kinds : — 
(1)  those  in  which  he  had  written  about  faith  and  morals 
in  such  fashion  that  even  his  opponents  admitted  that 
what  he  had  said  was  worth  reading : he  could  not  retract 
these ; (2)  those  in  which  he  had  condemned  tjio  papacy 
and  popish  doings,  which  had  rained  Christendom  body 
and  soul : to  retract  these  would  be  mean  and  wicked,  and 
he  would  not ; (3)  those  in  which  he  had  attacked  privato 
persons  with  perhaps  more  vehemence  than  was  right : he 
would  not  retract,  but  would  readily  listen  to  any  one  who 
pointed'out  errors.  He  spoke  in  German  with  earnestness 
and  force,  but  the  emperor  and  his  followers  scarcely 
understood  him,  and  he  was  asked  to  repeat  his  answer  in 
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Latin.  He  did  so,  and  the  papal  party  were  irritated ; 
the  official  declared  that  they  were  not  there  to  make  dis- 
tinctions or  to  discuss  things  which  had  been  long  ago 
settled  by  councils;  let  the  accused  say  whether  he  recanted 
or  not  Luther  answered,  “Well  then,  if  your  Imperial 
majesty  and  your  graces  require  a plain  answer,  I will  give 
you  one  of  that  kind  without  horns  and  teeth.  It  is  this. 
I must  be  convinced  either  by  tho  witness  of  Scripture  or 
by  clear  arguments,  for  I do  not  trust  either  pope  or 
council*  by  themselves,  since  it  is  manifest  that  they  have 
often  erred  and  contradicted  themselves — for  I am  bound 
by  the  Holy  Scriptures  which  I have  quoted,  and  my  con- 
science is  held  by  the  word  of  God.  I cannot  and  will 
not  retract  anything,  for  to  act  against  conscience  is  un- 
safe and  unholy.  So  help  me  God  Amen.”  Eck  asked 
him  whether  he  actually  meant  to  say  that  general  council* 
had  erred  Ho  answered  that  he  declared,  and  that  openly^ 
that  councils  had  erred  several  times,  that  tjie  council 
of  Constance  had  erred  Eck  replied  that  he  surely  did 
not  mean  to  say  that  general  councils  had  erred.  Lnther 
persisted  that  he  could  prove  that  they  had  erred  in  many 
places.  The  emperor  made  a sign  to  end  the  matter,  and 
Luther  said,  “ I can  do  nought  else.  Here  stand  I.  God 
help  me.  Amen."  He  went  back  to  Lis  lodgings  in  deep 
depression  of  spirit,  but  was  comforted  on  learning  that 
the  elector  had  told  Spalatin,  “ Doctor  Martin  has  spoken 
well  in  Latin  and  in  German  before  the  emperor  and  all 
the  princes  and  estates  of  the  empire ; only  he  is  too  keen 
for  me."  Luther’s  answer  created  very  various  feelings 
among  those  who  heard  him.  The  Italians  and  Spaniards 
wished  the  safe  conduct  revoked,  and  Luther  burnt  at 
once.  Most  of  the  Germans  resolved  to  protect  him  at 
all  hazards.  The  emperor  deliberated  for  a day,  and  then 
declared  that  he  meant  to  permit  Luther  to  return  Bafely 
from  the  council,  but  that  his  opinions  were  to  be  con- 
demned, and  all  who  clung  to  them  punished  for  the 
future.  But  the  proposal  to  cancel  the  safe  conduct  had 
roused  the  people.  There  were  threatening*  of  insurrec- 
tions of  the  peasants,  and  of  Sickingen  and  tho  knights ; 
and  the  em*peror,  to  allay  the  feeling,  resolved  that  three 
days  should  be  given  to  Luthor  to  reconsider  what  he  had 
said.  Theologians  came  to  argue  with  him.  and  to  induce 
him  to  make  Borne  recantation,  but  iu  vain.  At  last  the 
edict  of  the  diet  was  pronounced,  in  which  Luther  was 
condemned  in  the  severest  terms,  and  placed  under  the 
ban  of  the  empire.  This  meant  that  wheD  his  safe  conduct 
expired  he  was  an  outlaw,  and  that  all  people  were  for-, 
bidden  to  give  him  food  or  fire  |or  shelter.  His  books 
were  to  be  burnt,  his  goods  confiscated,  and  his  adherents 
punished.  Whoever  disobeyed  the  edict  incurred  the  baa: 
of  tho  empire. 

Frederick  the  elector  of  Saxony  thought  that  Luther's 
li/e  was  no  longer  safe,  os  in  twenty-one  days  his  safe 
conduct  would  expire.  Luther  was  hurried  away  from 
Worms,  and  as  ho  travelled  back  to  Wittenberg  he  was 
stopped  near  Eisenach  by  a band  of  armed  knights,  and 
carried  to  the  fortified  castle  of  tho  Wartburg  above 
Eisenach  by  Frederick's  orders.  The  elector's  fears,  as 
matters  turned  out,  were  exaggerated.  Germany  was  iu 
no  mood  to  give  Luther  up,  and  there  were  threatening* 
of  risings  when  he  disappeared,  only  appeased  when  it  was 
whispered  about  that  he  was  in  friendly  keeping.  Luther 
remained  at  the  Wartburg,  dressed  as  a knight,  ordered  to 
lot  his  beard  grow,  and  tearing  the  name  Junker  George,' 
for  ten  months,  and  made  use  of  his  enforced  leisure  to 
begin  what  was  perhaps  his  greatest  literary  work,  his 
translation  of  tho  Scriptures  from  tho  original  texts. 
Tho  New  Testament  was  almost  entirely  his  own  work. 
He  used  for  tho  text  Erasmus’s  fourth  edition,  and  took 
incredible  p<«ins  with  his  work.  Some  of  his  MS.  etill 


76  L U T 

survives,  and  shows  tint  Lo  corrected'  and  rocorrccted 
with  great  pains.  Some  passages  were  altered  at  least 
fifteen  times.  He  often  felt  at  a Jass  for  want  of 
technical  knowledge,  and  laid  all  his  friends  under 
contribution.  Thus,  when  in  difficulty  about  the  trans- 
lation of  Rov.  xxi.  he  wrote  to  Spalatiu  to  ask  for 
names  ancl  descriptions  of  all  tho  precious  stones  men- 
tioned. When  engaged  in  the  translation  of  the  descrip- 
tions of  tho  slaughter  of  beasts  for  sacrifice,  he  got  a butcher 
to  kill  some  sheep  for  him,  that  he  might  learn  what 
every  part  of  a sheep  was  called.  His  aim  was  to  re- 
produce tho  tone  and  spirit  of  the  original  as  far  as  lie 
possibly  could.  No  fine  courtly  words,  ho  said  to  Spalati u ; 
this  book  can  only  be  explained  in  a simple  popular  style. 
It  must  bo  understood  by  the  mother  iu  tho  house,  by  the 
children  in  tho  streets,  and  by  the  “ common  man  in  the 
market”  The  translation  of  the  New  Testament  was  first 
published  on  September  21,  1522,  and  a second  edition  ap- 
peared in  October.  By  choosing  the  Franconian  dialect  in 
use  in  the  imperial  chancery,  Luther  made  himself  intelli- 
gible to  tboso  whoso  vernacular  dialect  was  High  German 
or  Low  German,  and  his  Bible  is  still  the  standard  of  tho 
German  tongue,  and  has  preserved  unity  of  language, 
literature,  and  thought  to  the. German  nation  during  its 
political  disintegration.  The  translation  of  the  Old 
Testament,  begun  in  the  same  year,  was  a much  more 
tedious  task,  and  Luther  was  assisted  in  it  by  what 
Matthesius  calls  a private  Sanhedrim.  Tho  friends  met 
once  a week,  several  hours  before  supper,  in  the  old 
Augustinian  monastery  at  Wittenberg,  which  bad  become 
Luther’s  house.  . Bugcnhagen,  Justus  Jonas,  Melanchthon, 
Aurogallus,  Baser,  and  several  Jewish  rabbis  made  the 
M Sanhedrim.”  Lather  thus  describes  the  work  : “ We  are 
labouring  bard  to  bring  out  the  prophets  in  the  mother- 
tongue.  Ach  Gotfc  1 what  a groat  and  difficult  work  it  is  to 
make  the  Hebrew  writers  speak  German ! They  resist  it  so, 
and  are  unwilling  to  give  op  their  Hebrew  existence  and 
become  liko  German*”  At  the  Wartburg  Luther  was  ill 
iu  health  and  somewhat  troubled  in  mind.  He  had  been 
ill  before  ho  was  summoned  to  Worms,  and  his  long  journey 
in  the  waggon  with  its  cloth  tent,  the  excitement  at 
Worms,  and  the  solitude  at  the  Wartburg  bad  enfeebled 
him ; but  his  literary  activity  was  untiring.  He  wrote 
short  commentaries  ,on  the  G8th  Psalm  and  on  other 
portions  of  Scripture,  and  a set  of  homilies  intended  to 
guide  evangelical  preachers,  the  Kirchai-postille.  He  also 
wrote  one  or  two  Bhort  treatises  on  worship,  on  the  mass, 
on  confession,  and  on  monkish  vows,  intended  to  guido  the 
reformed  churches  in  the  rejection  of  superstitious  usage* 
Up  to  this  time  there  had  been  no  change  in  the  church  ser- 
vices. The  true  doctrine  of  the  gospel  had  been  preached 
in  Germany,  and  Romish  rites  and  ceremonies  had  been 
exhibited  as  abuses,  but  not  a single  word  or  portion  of 
these  ceremonies  had  been  changed,  and  Luther  felt  that 
the  time  had  come  to  bring  the  preaching  and  the  usages 
into  harmony  with  each  other.  In  the  midst  of  these 
labauis  news  came  to  him  that  Germany  was  threatened 
with  a new  sale  of  indulgences.  Tho  cardinal  archbishop 
of  Mainz,  Albert  of.  Brandenburg,  unable  to  pay  the 
26,000  ducats  due  to  Rome  for  his  pallium,  had  resolved 
lo  raise  tho  money  by  indulgences.  Luther  wrote  a fierce 
tractate  Against  the  New  Idol  at  Halle : Tho  archbishop 

getting  word  of  this,  sent  to  Frederick  asking  him  to 
restrain  Luther  from  attacking  a brother-elector,  and 
Frederick  wished  Lutlior  to  desist  He  was  indignant, 
but  at  tho  request  of  Melanchthon  he  agreed  to  lay  the 
treatise  aside  until  he  had  written  to  tho  archbishop. 
“ Put  down  the  idol  tvithin  a fortnight,  or  I shall  attack 
you  publicly,”,  he  wrote;  and  the -archbishop  in  reply 
thanked  Luther  for  his  Christian  brotherly  reproof,  and 
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promised,  “ with  tho  help  of  God,  to  live  henceforth  as  a 
piou3  bishop  and  Christian  prince.” 

Luther’s  absence  from  his  congregation,  his  students, 
and  his  friends  and  books  at  Wittenberg  weighed  heavily 
upon  him,  and  he  began  to  hear  disquieting  rumours. 
Carlstadt  and  other  friends  at  Wittenberg  were  urging  on 
the  Reformation  at  too  rapid  a rule.  Their  idea  was  that 
everything  in  worship  not  expressly  enjoined  in  the  Bible 
should  at  once  be  abolished.  The  churches  were  to  be 
; stripped  of  crucifixes,  images  of  Baints,  and  tho  ritual  of 
the  mass;  tho  festivals  of  the  Christian  year  were  to 
be  neglected,  the  monastic  life  put  down  by  force ; and 
some  even  wished  it  ordained  that  all  clergymen  should 
be  married.  To  Luther  all  this  seemed  dangerous,  and 
6uro  to  provoke  a reaction ; the  changes  insisted  upon 
were  to  him  matters  of  indifference,  which  might  be  left  to 
the  individual  to  do  or  leave  undone  as  he  pleased. 
Auricular  confession,  the  reception  of  the  Lord's  Supper 
under  both  forms,  pictures  in  churches,  the  observance  of 
festivals  and  fasts,  and  the  monastic  life  were  adiaphora. 
Ho  wrote  earnestly  warning  bis  friends  against  rashness 
nnd  violence,  and  he  was  anxious  and  distressed.  Still  be 
held  out  patiently  till  events  occurred  which  called  for  his 
presence.  Certain  men  claiming  to  ho  prophets,  Nicolaus 
Storch,  a weaver,  and  his  msciple  Thomas  Miinzer, 
belonging  to  the  village  of  Zwickau,  near  the  Erzgebirge 
on  the  borders  of  Bohemia,  preached  wildly  a thorough- 
going reformation  in  tho  church  and  the  banishment  of 
priests  and  Bibles.  All  believers  were  priests,  they  Baid, 
and  all  the  faithful  had  the  Holy  Spirit  within  them,  and 
did  not  need  any  such  external  rule  os  Holy  Scripture. 
They  wore  banished  from  Zwickau,  and  came  to  Wittenberg, 
where  Carlstadt  joined  them.  Fired  by  their  preaching, 
tho  people  tore  down  the  images  in  the  churches  and 
indulged  in  various  kinds  of  rioting.  Luther  felt  he  could 
remain  no  longer  in  hiding.  He  wroto  to  the  elector 
telling  him  that  ho  must  quit  the  Wartburg,  and  at  the 
same  time. declaring  that  ho  left  at  his  own  peril.  44  You 
wish  to  know  wbat  to  do  in  the  present  troublesome 
circumstances,”  he  said.  “Do  nothing.  As  for  myself, 
let  the  command  of  the  emperor  be  executed  in  town  or 
country.  Do  not  resist  if  thoy  come  to  seize  and  kill  me ; 
only  let  the  doors  remain  open  for  tho  preaching  of  the 
word  of  God.”  Ho  was  warned  that  Duke  George  of 
Saxony,  a violent  enemy  of  the  Reformation,  was  waiting 
to  execute  the  sontcnce  of  tho  ban.  “ If  things  wero  at 
Leipsic  as  they  are  at  Wittenberg,”  he  said,  “I  would  go 
there,  if  it  rained  Duke  Georges  for  nino  days  running, 
and  every  one  of  them  nino  times  as  fierce  as  be.”  He 
left  the  Wartburg,  suddenly  appearing  in  Wittenberg  on 
March  3,  1522,  ond  plunged  at  once  into  tho  midst  of 
struggles  very  different  from  those  which  he  had  hitherto  so 
victoriously  overcome.  He  found  things  in  a worse  state 
than  he  had  feared ; even  Melanchthon  had  been  carried 
away.  Luther  preached  almost  daily  for  eight  consecutive 
days  against  Carlstadt  and  tho  fanatics  from  Zwickau,  and 
in  tho  end  ho  prevailed  and  the  danger  was  averted.  His 
theme  was  that  violence  docs  no  good  to  God’s  word ; 
there  are  in  religion  matters  of  indifference.  “ The  Word 
created  heaven  and  earth  and  all  things ; the  same  Word 
must  also  now  create,  and  not  wo  poor  sinners.  Summa 
summarum , I will  preach  it,  I will  talk  of  it,  I will  write 
about  it,  but  I will  not  nso  force  or  compulsion  with  any 
one/  “ In  this  life  every  one  must  not  do  what  ho  has  a 
right  to  do,  but  must  forego  his  rights,  and  consider  w hat 
is  useful  to  his  brother.  Do  not  make  a * must  be  ’ out  of 
a ‘ may  .be,’  as  you  have  now  been  doing,  that  you  may  not 
have  to  answer  for  those  whom  you  have  misled  ’by  your 
uncharitable  liberty.”  Storeh  and  Miinzer,  sincere  though 
misguided  men,  sought  an  interview’  with  him.  They  laid. 
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shcic  claims  for  support  before  him ; they  said  that  they 
were  inspired  and  could  prove  it,  for  they  would  tell  him 
wlut  then  passed  through  his  mind.  Luther  challenged 
them  to  the  proof.  44  You  think  in  your  own  heart  that 
tny  doctrine  is  true/'  said  one  of  them  impressively.  “ Get 
thee  behind  me,  Satan,”  exclaimed  Luther,  and.  dismissed 
them.  44  They  were  quite  right,”  he  said  to  his  friends 
afterwards ; 41  that  thought  crossed  my  mind  about  some 
of  their  assertions.  A spirit  evidently  was  in  them ; but 
what  could  it  be  bat  the  evil  one  1 ” 

When  Charles *V.  bad  laid  Luther  under  the  ban  of  the 
empire,  he  bad  undoubtedly  been  greatly  influenced  by 
political  considerations.  Francis  I.  of  France  and  Charles 
of  Spain  were  rivals,  and  the  whole  of  the  European  policy 
of  the  time  turns  on  this  rivalry.  The  opponents  schemed 
to  attract  to  themselves  and  to  divert  from  their  neighbour 
the  two  outsido  powers  of  England  and  the  papacy,  and  in 

1521  it  was  tho  policy  of  Charles  to  win  alliance  with 
the  pope.  Tho  Germans  saw  that  they  were  being 
sacrificed  in  this  game  of  statecraft,  and  there  was  no 
great  williugness  even  among  Roman  Catholics  to  put  the 
edict  of  Worms  in  force.  Luther  at  the  Wortburg  and  at 
Wittenberg  was  protected  by  the  national  feeling  of 
Germany  from  attack.  The  diet  of  tho  empire  met  in 

1522  at  Nuremberg,  and  the  new  imperial  council,  which 
ruled  in  the  emperor’s  absence,  and  very  fairly  represented 
the  popular  feeling  in  Germany,  was  in  no  mood  to  yield 
to  the  papacy.  Loo  X.  had  died,  and  his  successor  Adrian 
VL,  an  orthodox  Dominican  and  an  advocate  for  reforma- 
tion in  the  cloisters  and  in  the  lives  of  the  clergy,  proposed 
to  begin  reformation  by  crushing  tho  German  heresy.  He 
instructed  his  nuncio  to  the  diet  to  demand  the  execution 
of  the  odictof  Worms.  Tho  imperial  council  refused  until 
the  grievances  of  Germany  were  heard  and  redressed. 
They  spoke  of  concordats  broken  and  papal  pledges  unful- 
filled, and  finally  they  demanded  a free  oecumenical  council 
to  bo  held  in  Germany  within  a year,  which  should  settle 
abuses,  and  until  it  met  they  wished  the  creed  to  be  an 
•pen  question.  The  nuncio  found  that  the  pulpits  of  the 
free  imperial  city  were  filled  with  preachers,  mostly  monks, 
who  were  making  the  city  resound  with  gospel  preaching. 
He  asked  tlio  diet  at  least  to  arrest  the  preachers ; the 
diet  pleaded  incompetence.  He  proposed  to  seize  them 
himself  in  tho  pope’s  name  ; the  magistrates  threatened  to 
release  them  by  force,  and  the  nuncio  had  to  desist  The 
diet  then  presented  a hundred  gravamina  or  subjects  of 
Complaint  which  the  German  nation  had  against  the  papacy, 
including  in  the  list  indulgences,  dispensations  bought  for 
money,  absontce  bishops  and  other  ecclesiastics,  the  use  of 
bans  and  interdicts,  pilgrimages,  excessive  demands  for 
money,  and  the  decisions  of  matrimonial  cases  in  ecclesi- 
astical courts.  The  complaint  was  an  expansion  of  Luther’s 
address  to  the  German  nobles.  Tho  nuncio  could  do 
nothing,  and  was  forced  to  accept  by  way  of  compromise 
a decision  from  the  diet  that  only  the  verutn,  jmrttm, 
tincentm,  et  rindum  evangel  ium  was  to  be  preached  in 
Germany.  Nuremberg  reversed  the  edict  of  Worms. 
Next  year  the  diet  met  again  at  Nuremberg,  and  the  now 
pope,  Clement  VIL,  Bent  the  celebrated  cardinal-legato 
Lorenzo  Campeggio  to  demand  the  execution  of  the  edict 
of  Worms.  The  diet  asked  in  return  what  bad  become  of 
the  hundred  grievances  of  the  German  nation,  to  which 
Rome  had  never  deigned  to  return  an  answer.  Campeggio 
declared  that  at  Romo  the  document  had  been  considered 
merely  as  a private  pamphlet ; on  which  the  diet,  in  great 
indignation,  insisted  on  the  necessity  of  au  oecumenical 
council,  and  proceeded  to  annul  the  edict  of  Worms, — 
declaring,  however,  in  their  communication  to  the  pope, 
that  it  should  be  conformed  to  as  much  as  possible,  which 
with  respect  to  many  cities  and  princes  meant  not  at  alL 


Finally  it  was  resolved  that  a diet  to  be  held  at  Spwm 
was  to  decide  upon  the  religious  differences.  But  between- 
Nuremberg  and  Spires  ah  event  occurred,  the  revolt  of 
Sickingen  and  the  knights,  which  was  destined  to  work 
barm  to  the  Reformation.  The  diet  of  Spires  met,  and, 
many  of  the  members  being  inclined  to  connect  Sickingen 
and  Luther,  there  was  a strong  feeling  against  the 
Reformation,  but  the  feeling  was  not  strong  enough  to 
induce  the  diet  to  comply  with  the  demands  of  the  legate 
Campeggio  and  revoke  the  decisions  of  Nuremberg,  and  it 
refused  to  execute  tho  edict  of  Worms.  Campeggio,  how- 
ever, was  able  to  separate  Germany  into  two  parties,  and 
this  separation  became  apparent  at  the  convention  of 
Ratisbon,  where  Bavaria,  Austria,  and  other  South-German 
states  resolved  to  come  to  separate  terms  with  the  papacy. 

The  curia  promised  to  stop  a number  of  ecclesiastical 
extortions  and  indulgences,  to  make  better  appointments 
to  benefices,  and  to  band  over  Borne  of  the  ecclesiastical 
estates  to  the  Austrian  and  Bavarian  princes ; while  the 
states  promised  to  set  aside  the  gravamina,  and  to  permit 
no  toleration  of  the  new  doctrines.  On  tho  other  hand, 
many  states  which  had  kept  aloof  from  the  Reformation 
now  joined  it,  and  declared  against  the  seven  sacraments,, 
tho  abuses  of  the  mas3,  the  worship  of  saints,  and  the 
supremacy  of  the  pope.  The  emperor's  brother  and  suc- 
cessor Ferdinand  was  a bitter  foe  to  the  Reformation,  and 
urged  persecution.  Four  Augustinian  monks  at  Antweq> 
were  tho  first  martyrs ; they  w ere  burnt  on  1st  July  1523. 
Ferdinand  began  the  bloody  work  of  persecution  in  the 
hereditary  states  of  Austria  immediately  after  the  conven- 
tion of  Ratisbon.  At  Passau  in  Bavaria,  and  at  Buda  in 
Hungary,  the  faggots  were  lighted.  The  dukes  of  Bavaria 
followed  the  same  impulse. 

Luther’B  literary  activity  during  these  years  was  unparal-  LntW* 
leled.  In  1522  he  published,  it  is  said,  one  hundred  and"^0** 
thirty  treatises,  and  eighty-three  in  the  following  year,  among 
them  tho  famous  Contra  Henricnm  regem  Anglur,  in  which,  period, 
after  having  dealt  mercilessly  with  the  royal  controversialist, 
he  exclaims,  “ I cry  4 Gospel  1 Gospel  1 Christ ! Christ  1 ■ and 
they  cease  not  to  answer 4 Usages!  Usages!  Ordinances 'Ordi- 
nances! Fathers  ! Fathers!’  The  apostle  St  Paul  annihilates 
with  a thunderstorm  from  heaven  all  these  fooleries  of 
Henry.”  His  principal  work,  however,  during  these  years 
was  the  publication  of  certain  short  tracts  upon  worship  and 
its  reform,  followed  by  various  directories  for  public  worship, 
which  afterwards  served  as  a model  for  the  numerous 
Lutheran  Church  ordinances.  In  1522,  while  Luther  was 
still  in  the  Wartburg,  Carlstadt  had  published  for  tho 
church  at  Wittenberg  an  ordinance  for  directing  the 
government  and  worship  of  the  church.  It  was  very 
brief,  but  very  revolutionary  (c/.  Richter’s  Evangel,  Kirch  en- 
ordnnngen,  vol  il  p.  484).  This  was  withdrawn  after 
Luther's  return ; but  the  Reformer  felt  that  the  time  had 
come  for  a definite  reform  of  public  worship  and  for  pub- 
lishing his  views  upon  the  subject.  Accordingly,  after  a 
series  of  tracts  in  1522  upon  religious  and  monastic  vows, 
the  abolition  of  private  masses,  the  Lord’s  Supper  under 
both  forms,  saint  worship,  the  so-called  spiritual  estate, 
and  the  married  life,  he  published  in  1523  The  Order  of 
the  Worthip  of  God.  He  was,  as  usual,  conservative,  and 
made  as  few  changes  as  possible  in  the  form  of  service, 
caring  only  to  givo  full  place  to  prayer  and  the  reading  and 
reaching  of  the  word.  The  order  of  worship  was  followed 
y the  Formula  Mitue,  published  in  Latin,  bnt  at  once 
translated  into  German  by  Paul  Speratus,  in  which  the 
ancient  form  was  as  much  preserved  as  is  consistent  with 
evangelical  doctrine.  Luther  was  of  opinion  that  tho  mora 
difficult  introits  should  be  removed  from  the  order  of  the 
Eucharist,  and  simpler  hymns  put  in  their  place,  and  lie 
also  was  strongly  in  favour  of  the  singing  of  Lymus  in  Lha 
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common  worship.  This  led  to  the  publication  in  1524  of 
it  small  collection  of  church  hymns,  which  was  Luther’s 
first  German  Church  Hymnrbool\  and  which  was  the 
beginning  of  the  wonderfully  rich  German  Protestant 
bymnology.  In  the  same  year  Luther  translated  the  order 
of  baptism,  and  published  it  under  the  title  of  Dot  Tauf- 
'Btichlein.  He  also  drew  up  a directory  for  public  worship 
for  Leisnig  (cf.  Richter,  op.  cil , vol.  L).  The  hymn-book 
was  followed  by  a prayer-book,  and  by  the  publication  of  a 
abort  summary  of  the  heads  of  Christian  truth  fitted  for  the 
instruction  of  the  41  rucb  common  man.”  Lather's  catechism 
for  children  completed  this  senes  of  works,  intended  to  aid 
worship,  public  and  private.  Notwithstanding  this  immense 
amount  of  literary  work,  Luther  found  time  to  make  prcach- 
iug  tours,  and  visited  in  this  way  Altenburg,  Zwickau, 
Eilenburg,  Erfurt,  Weimar,  and  many  other  places,  and 
was  cheered  by  the  progress  of  the  Reformation  throughout 
North  Germany.  About  this  time  also  he  sent  a powerful 
address  to  the  municipal  councils  of  the  German  towns, 
exhorting  them  to  establish  everywhere  Christian  schools, 
both  elementary  and  secondary.  “ Oh  my  dear  Germans,” 
he  exclaimed,  44  the  divine  word  is  now  in  abundance 
offered  to  you,  God  knocks  at  your  door ; open  it  to  Him  1 
Forget  not  the  poor  youth. . . . The  strength  of  a town 
does  not  consist  in  its  towers  and  buildings,  but  in  count- 
ing a great  fiumber  of  learned,  serious,  honest,  and  well- 
educated  citizens.”  Ho  tried  to  impress  upon  them  the 
.necessity  for * the  highest  education,  the  knowledge  of 
Greek  and  Hebrew,  by  showing  how  serviceable  such  learn- 
ing had  been  to  him  in  l^is  attack  upon  the  abuses  of 
Home.  He  also  appealed  to  the  princes  and  cities  to  help 
*the  gospel  and  the  Reformed  churches ; but  church  rule 
and  church  maintenance  could  not  be  fixed  on  a legal  basis 
itintii  much  later 

Here  we  conclude  this  first  glonous  period  of  Luther’s 
life.  The  problem  to  be  solved  was  not  to  be  solved  by 
Xnther  and  by  Germany ; the  progressive  vital  element  of 
reformation  passed  from  Germany  to  Switzerland,  and 
through  Switzerland  to  France,  Holland,  England,  and 
Scotland.  Before  he  descended  into  the  grave,  and 
Germany  into  thraldom,  Luther  aaved,  as  much  as  was  in 
him,  his  country  and  the  world,  by  maintaining  the  funda- 
mental principles  of  the  Reformation  against  Mclanchthon’s 
pusillanimity ; but  three  Protestant  princes  and  the  free 
icities  were  the  leaders.  The  confession  was  the  work  of 
Melanchthon ; but  the  deed  was  done  by  the  laity  of  the 
nation.  The  German  Reformation  was  made  by  a 
■scholastically  trained  monk,  seconded  by  professrffs ; the 
Swiss  Reformation  was  the  work  of  a free  citizen,  an  honest 
Christian,  trained  by  the  classics  of  antiquity,  and  nursed  in 
true  hard-won  civil  liberty.  Luther’s  work  was  continued, 

S reserved,  and  advanced  by  the  work  of  the  Swiss  and  French 
^formers.  The  monk  began  ; the  citizen  finished.  If  the 
one  destroyed  Judaism,  the  other  converted  paganism,  then 
most  powerful,  both  as  idolatry  and  as  irreligious  learning. 
But  as  long  as  Luther  lived  he  did  not  lose  his  supremacy, 
and  he  deserved  to  keep  it.  His  mind  was  universal,  and 
therefore  catholic  in  the  proper  sense  of  the  word. 

Third  Period  (1525-1546).  In  this  third  period 
the  epic  of  Luther's  life  was  changed  into  tragedy; 
the  revolt  of  the  knights  under  Sickingen,  the  Anabaptist 
tumults,  and  the  peasants'  war  in  the  Black  Forest 
alienated  the  sympathies  of  many  from  the  Reformation, 
and  resulted  in  a divided  Germany  (sco  voL  x.  p.  498, 
voL  i.  p.  78C).  From  Sickingen’s  rising  Luther  sedulously 
kept  himself  aloof,  but  the  insurgent  had  more  than  once 
proclaimed  himself  on  Luther’s  side,  and  that  was  enough 
to  make  many  of  the  princes  resolve  to  have  nothing  to  do 
with  reform.  The  convention  of  Ratisbon  was  the  result 
©f  Sickingen’s  abortive  revolt.  The  Anabaptists  haTe  to 
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do  with  Luther’s  history  mainly  in  so  far  as  his  contact 
with  them  modified  and  gave  final  shape  to  his  doctrine 
of  baptism.  In  his  tract  on  the  Sacrament  of  Baplitmt 
1519,  Luther  distinguishes  carefully  between  the  sign  and 
the  thing  signified.  The  ordinance  is  just  the  sign,  the 
thing  signified  is  the  death  to  sin,  the  new  birth,  and  a 
new  life  in  Christ  This  new  life  goes  on  here  on  earth, 
so  does  the  death  to  sin.  Believers  die  daily  to  sin,  not 
once  for  all  in  baptism,  and  their  life  in  Christ  is  not  a 
full  life  whilst  earth’s  life  lasts ; and  bo  baptism  is  merely 
a sign  of  what  is  never  really  accomplished  till  after  death. 
In  the  Babylonian  Captivity  of  the  ChurcJi  of  God,  1520, 
Luther  adopted  a view  not  unlike  Calvin’s.  He  said  that 
God’s  word  was  always  more  than  a statement,  it  was  also 
a promise.  Baptism  was  therefore  a seal  or  pledge,  a 
promise  that  what  was  signified  by  the  ordinance  would 
be  bestowed.  Only  unbelief  can  rob  the  baptized  of  the 
benefits  of  their  baptism  and  make  the  ordinance  of  none 
effect.  But  after  Luther  came  in  oontact  with  the 
Anabaptists  ho  departed  from  this  simple  theory,  for  he 
thought  that  he  could  not  justify  infant  baptism  upon  it, 
and  so  in  his  Sermon  on  Baptism^  1535,  ho  introduced  a 
third  theory,  which  approached  much  nearer  to  mediaeval 
views.  He  explained  that  in  the  ordinance  of  baptism 
God  through  His  word  so  works  on  the  water  in  the 
sacrament  that  it  is  no  longer  mere  water,  but  has  the 
power  of  the  blood  of  Christ  in  sorao  mysterious  fashion. 
Luther  then  asked  if  faith  was  required  for  the  worthy 
partaking  of  the  sacrament,  and  he  felt  obliged  to  confess 
that  the  faith  of  the  recipient  was  not  needed.  This 
sermon  marks  Luther's  reaction  towards  ideas  he  had 
abandoned  in  1519-20. 

More  important  was  the  connexion  between  the  Lutheran 
movement  and  the  peasant  revolt.  The  first  coalitions  of 
the  peasants  against  the  intolerable  rapacity  and  cruelty  of 
the  feudal  aristocracy  had  begun  before  the  close  of  the 
15th  century.  But  all  the  oppressed  inclined  towards 
Luther,  and  the  oppressors,  most  of  whom  were  sovereigns, 
bishops,  and  abbots,  towards  the  pope.  The  struggle  in  tho 
peasants’ war  was  really  between  the  reforming  and  the  papist 
rty,  and  it  could  easily  be  foreseen  that  Luther  would 
dragged  into  it  As  early  as  January  1525  the  revolu- 
tionary movement  had  extended  from  the  Black  Forest  into 
Thuringia  and  Saxony,  and  the  peasants  were  eagerly 
looking  to  Luther  for  help.  The  more  moderate  party 
published  their  programme  in  twelve  articles,  with  a very 
remarkable  preface,  in  which  they  stated  that  they  did  not 
wish  for  war,  and  asked  nothing  that  was  not  in  accord- 
ance with  the  gospeL  These  articles  were  the  following : — 

(1)  the  wholo  congregation  to  have  power  to  elect  their 
minister,  and  if  he  was  found  unworthy  to  dismiss  him ; 

(2)  the  great  tithe,  i.e.f  the  legal  tithe  of  corn,  to  be  still 
payable  for  the  maintenance  of  the  pastor,  and  what  is  over 
to  go  to  support  the  poor ; the  small  tithes  to  bo  no  longer 
payable;  (3)  serfdom  abolished,  since  Christ  has  redeemed 
us  all  by  His  precious  blood ; (4)  game,  fish,  and  (owl  to  be 
freo  as  God  created  them  ; (5)  the  rich  have  appropriatei 
the  forests,  this  to  be  rearranged ; (6)  compulsory  service 
to  be  abolished — wages  for  work ; (7)  peasant  service  to 
be  limited  by  contract,  and  work  done  above  contract  to 
be  paid  for;  (8)  fair  rents;  (9)  arbitrary  punishments 
abolished;  (10)  the  commons  restored;  (11)  the  right  of 
heriot,  i.e.,  the  right  of  the  lord  to  take  the  vassal’s  best 
chattel,  to  be  abolished;  (12)  all  these  propositions  to  be 
tested  by  Scripture,  and  what  cannot  stand  the  test  to  bo 
rejected.  Most  impartial  historians  have  declared  that 
their  demands  were  on  tho  whole  just,  and  most  of  them 
have  become  law  in  Germany.  The  wurds  of  Scripture 
brought  forward  by  tho  peasants  prove  clearly  that  Luther's 
preaching  of  the  gospel  had  acted,  not  as  an  incentive,  but 
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as  a corrective.  The  peasants  declared  their  desire  to 
uphold  the  injunctions  of  the  gospel,  peace,  patience,  and 
union.  Like  tho  Puritans  in  tho  following  century,  the 
peasants  Bay  that  they  raise  their  voice  to  God  who  saved 
the  people  of  Israel ; and  they  believe  that  God  can  save 
them  from  their  powerful  oppressors,  as  he  did  the 
Israelites  from  the  hand  of  Pharaoh.  Luther  evidently 
felt  himself  appealed  to.  Tho  crisis  was  difficult,  and,  in 
spite  of  what  has  been  said  in  his  defence,  he  faded,  as  he 
failed  afterwards  in  the  conference  with  the  Swiss  deputies 
at  Marburg.  Had  Lather  thrown  the  weight  of  his  in- 
fluence into  the  peasants’  scale,  and  brought  the  middle 
(classes,  who  would  certainly  havo  followed  him,  to  the  side 
of  the  peasants,  a peaceful  solution  would  in  all  probability 
have  been  arrived  at,  and  tho  horrors  of  massacre  averted 
But  Luther,  bold  enough  against  the  pope  or  the  emperor, 
never  had  courage  to  withstand  that  authority  to  which  he 
was  constantly  accustomed,  tho  German  prince.  He  began 
by  speaking  for  the  peasants  in  his  address  to  the  lords, 
and  had  courage  enough  to  tell  them  some  plain  truths,  as 
when  he  said  that  some  of  the  twelvo  articles  of  the 
peasants  are  so  equitable  as  to  dishonour  the  lords  before 
God  and  the  world,  when  he  told  them  that  they  must  not 
refuse  the  peasants’  demands  to  choose  pastors  who 
would  preach  the  gospel,  and  when  he  said  that  the  social 
demands  of  the  peasants  were  just,  and  that  good  govern- 
ment was  not  established  for  its  own  interest  nor  to  make 
the  people  subservient  to  caprice  and  evil  passion,  but  for 
the  interest  of  the  people.  “ Your  exactions  aro  intoler- 
able,'**  he  said,  “you  take  away  from  the  peasant  the  fruit 
of  his  labour  in  order  to  spend  his  labour  upon  your  finery 
and  luxury.”  He  was  courageous  enough  also  in  asking 
the  peasants  to  refrain  from  violence,  and  in  telling  them 
that  they  would  put  themselves  in  the  wrong  by  rebellion. 
Bat  what  Luther  did  not  see  was  that  the  time  for  good 
advice  had  gone  by,  and  that  be  had  to  take  his  stand  on 
one  side  or  the  other.  Ho  trusted  too  much  in  fine  language. 
His  advice  that  arbiters  should  be  chosen,  some  from  the 
nobility  and  some  from  towns,  that  both  parties  should 
give  up  something,  and  that  the  matter  should  bo  amicably 
settled  by  humau  law,  came  ten  months  too  late.  Tho 
bloody  struggle  camo ; the  stream  of  rebellion  and  destruc- 
tion rolled  on  to  Thuringia  and  Saxony,  and  Luther 
apparently  lost  his  head,  and  actually  encouraged  tho 
nobles  in  their  sanguinary  suppression  of  tho  revolt,  in  his 
pamphlet  entitled  Against  the  Murdering , Robbing  Rats  of 
Peasants,  where  ho  hounds  on  tho  authorities  to  “stab, 
kill,  and  strangle.”  The  princes  leagued  together,  and  the 
peasants  were  rooted  everywhere.  One  army,  with  neither 
military  arms  nor  leaders,  was  utterly  routed  at  Franken- 
hausen,  another  in  Wurtcmberg.  Fifty  thousand  were 
slain  or  butchered  by  wholesale  executions.  Among  this 
number  many  of  the  quietest  and  most  moderate  people 
were  made  victims  in  the  general  slaughter,  because  they 
were  known  or  suspected  to  be  friends  of  the  Reformation 
and  of  Luther,  which  indeed  all  tho  citizens  and  peasants 
of  Germany  were  at  that  time.  None  felt  more  deeply, 
when  it  was  too  late,  this  misery,  and  what  it  involved  in 
its  effects  on  the  cause  of  the  goej>el  in  Germany,  than 
Luther;  and  he  never  recovered  the  shock.  He  thus 
unburdens  his  soul  at  the  close  of  this  fatal  year,  which 
crushed  for  centuries  tho  rights  and  hopes  of  the  peasants 
and  labourers,  and  weakened  tho  towns  aud  cities,  tho  scats 
of  all  that  was  best  in  the  national  life,—"  The  spirit  of 
these  tyrants  is  powerless,  cowardly,  estranged  from  every 
honest  thought.  They  deserve  to  be  the  slaves  of  the 
people  and  in  the  next  year — " I fear  Germany  is  lost ; 
it  cannot  bo  otherwise,  for  they  will  employ  nothing  but 
the  sword.” 

The  prospect  was  dark  enough  for  the  Reformer. 


Ferdinand  of  Austria  and  the  duke  of  Bavaria  wero 
imprisoning  and  slaying  Christians  on  account  of  tho 
gospel  The  emperor,  fresh  from  his  victory  at  Pavia,  and 
the  pope  were  combining  to  crash  the  Reformation,  and  it 
was  rumoured  that  tho  kings  of  France  and  England  were 
to  lend  their  aid.  The  convention  of  Ratisbon  had  resulted 
in  a Roman  Catholic  league  in  which  Duke  George  of 
Saxony,  Albert  elector-archbishop  of  Mainz,  and  the  duke 
of  Brunswick  were  the  leaders.  Luther  also  found  that 
the  war  had  demoralized  the  Protestant  congregations,  and 
that  they  were  becoming  ignorant  and  savage.  And  in 
May  1525  the  elector  Frederick  died. 

It  was  under  such  auspices  that  Luther  decided  at  last 
to  take  a wife,  as  be  had  long  advised  his  friends  among 
tho  priests  and  monks  to  da  He  married  Catherine  von 
Bora,  a lady  twenty-four  years  of  age,  of  a noble  Saxon 
family,  who  had  left  her  convent  together  with  eight  other 
aisters  in  order  to  worship  Christ  without  the  oppression 
of  endless  ceremonies,  which  gave  neither  light  to  the  mind 
nor  peace  to  the  soul  Tho  sisters  had  lived  together  in 
retirement,  protected  by  pious  citizens  of  Torgau.  Luther 
married  heron  June  11,  1525,  in  tho  presence  of  Lucas 
Cranach  and  of  another  friend  as  witnesses.  Catherine 
von  Bora  had  no  dowry,  and  Luther  lived  on  his  appoint- 
ment as  professor;  he  would  never  take  any  money  for  his 
books.  His  marriage  was  a happy  one,  and  was  blessed 
with  six  children.  He  was  a tender  husband,  and  tho 
most  loving  of  fathers.  In  the  close  of  tho  year  1525 
Luther  was  engaged  in  controversy  with  Erasmus  on  tho 
freedom  of  the  will 

Tho  princes  who  were  friendly  to  the  Reformation  Prop** 
gradually  gained  more  courage.  The  elector  John  of of 
Saxony  established  the  principle  in  his  state  that  all  rites 
should  be  abrogated  which  were  contrary  to  the  Scriptures, 
and  that  tho  masses  for  tho  dead  be  abolished  at  once. 

The  young  landgrave  Philip  of  Hesse  gained  over  the  son 
of  tho  furious  Duke  Georgo  to  the  cause  of  the  Reforma- 
tion. Albert,  duke  of  Prussia,  had  established  it  at 
Konigsberg,  as  hereditary  duke,  abolishing  the  vows  of 
tho  order  whose  master  ho  had  been,  saying : — “ There  is 
only  one  order,  and  that  is  Christendom.”  At  the  request 
of  tho  pope,  Charles  placed  Albert  under  interdict  as  an 
apostate  monk.  The  evangelical  princes  found  in  all  these 
circumstances  a still  stronger  motive  to  act  at  Augsburg 
as  allies  in  the  cause  of  the  evangelical  party ; and  when 
the  diet  opened  in  December  1525  they  spoke  out 
boldly : — “ It  is  violence  which  brought  on  the  war  of  the 
peasants.  If  you  will  by  violence  tear  the  truth  of  God 
out  of  the  hearts  of  those  who  believe,  you  will  draw 
greater  dangers  and  evils  upon  you.”  The  Romanist 
party  was  startled.  “ The  cause  of  the  holy  faith  ” was 
adjourned  to  the  next  diet  at  Spires.  The  landgrave  and 
the  elector  made  & formal  allianco  in  February  1526  at 
Torgau. 

Luther,  being  consulted  as  to  his  opinion,  felt  helpless. 

“ You  have  no  faith ; you  put  not  your  trust  in  God ; 
leave  all  to  Him.”  The  landgrave,  the  real  head  of  tho 
evangelical  alliauce,  perceived  that  Luther’s  advice  was 
not  practical — that  Luther  forsook  the  duty  of  self-defence 
and  tho  obligation  to  do  one’s  duty  according  to  the  dictates 
of  reason,  in  religious  matters  as  well  os  in  other  political 
questions.  But  tho  alliance  found  no  new  friends. 
Germany  showed  all  her  misery  by  the  meanness  of  her 
princes  and  tho  absence  of  any  great  national  body  to 
oppose  the  league  formed  by  tho  pope,  tho  emperor,  and 
the  Romanists  throughout  Europe.  The  archbishop  of 
Treves  preferred  a pension  from  Charles  to  tho  defence  of 
the  national  cause.  Tho  evangelically-disposed  elector 
of  the  palatinate  desired  to  avoid  getting  into  trouble. 

The  imperial  city  of  Frankfort,  surrounded  by  open 
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enemies  and  timid  friends,  declined  to  accede  to  the 
ulliance.  There  was  more  national  feeling  and  conrage 
in  tho  Anglo-Saxon  north  of  Germany.  The  princes  of 
Brunswick,  Luxemburg,  Mecklenburg,  Anhalt,  and  Mans- 
feld  assembled  at  Magdeburg,  and  made  a solemn  and 
heroic  declaration  of  their  resolution  “to  pledge  their 
estates,  lives,  states,  and  subjects  for  the  maintenance  of 
the  holy  word  of  God,  relying  on  Almighty  God,  as  whose 
instruments  they  would  act."  The  town  of  Magdeburg 
(which  then  had  about  three  times  as  many  inhabitants  os 
now)  and  Duke  Albert  of  Prussia  adhered  to  the  alliance. 
The  league  doubled  its  efforts.  Charles,  strong  and 
rendered  safe  by  the  peace  of  Madrid  concluded  with 
Francis,  sent  word  from  Seville  in  March  1526,  through 
tho  Romish  Duko  Henry  of  Brunswick,  that  he  would  souq 
come  himself  to  crush  the  heresy.  Luther  saw  the  dangers 
crowding  around  him;  his  advice  was, — “We  are  threatened 
with  war;  let  us  force  our  enemies  to  keep  the  peace,  con- 
quered by  the  Spirit  of  God,  before  whose  throne  we  must 
now  combat  with  the  arms  of  Draver ; that  is  the  first  work 
to  be  done.” 

The  emperor  commissioned  his  brother  Ferdinand  to 
preside  at  the  diet  of  Spires  and  carry  out  his  wishes.  But 
before  the  diet  met  Francis  and  the  pope  had  formed  a 
league  against  him,  and  Charles  had  commissioned  Count 
Frundsberg  to  levy  an  army  of  Germans  to  fight  against 
the  pope,  while  Ferdinand  was  called  to  Hungary  to  main- 
tain against  the  Turks  and  others  the  kingdoms  of  Hungary 
and  Bohemia,  bequeathed  to  him  by  King  Louis  after  tho 
battle  of  Mohacz.  When  the  diet  at  Spires  met  (June  1626), 
after  some  deliberation  a proposition  presented  by  the  free 
cities  was  accepted  that  until  a general  council  met  “every 
state  shall  live,  rule,  and  bear  itself  as  it  shall  be  ready  to 
answer  for  to  God  and  his  imperial  majesty,* — a decision 
which  foreshadowed  the  famous  Augsburg  formula  cujus 
regio  qus  religio , the  principle  on  which  the  German 
Protestant  church  was  afterwards  legally  based.  Tho 
Reformation  had  thus  tho  three  years,  1526-1529,  to 
organize  and  consolidate  itself.  Tho  man  of  Germany  at 
that  time  among  the  princes  was  Philip,  landgrave  of 
Hesse,  and  he  was  taught  what  to  do  by  a citizen  James 
Sturm,  tho  deputy  of  Strasburg  at  Spires.  Sturm  had  con- 
vinced Philip  that  the  basis  of  tho  true  evangelical  church 
was  the  acknowledgment  of  the  self-government  of  tho 
church  by  synods  composed  of  tho  representatives  of  the 
whole  Christian  people ; and  this  was  embodied  in  tho  first 
Protestant  constitution,  tho  Reformatio  eedaiarum  I I as  six 
jturia  certissimam  sermon  urn  Dei  regitlam  ordinataf  Tho 
constitution  acknowledged  tho  episcopal  element,  but  not 
episcopal  rule;  the  Jus  epi%coj>ale  was  invested  in  the 
Christian  community,  and  tho  flock  of  Christ  were  to  hear 
only  the  voico  of  their  shepherd  Christ.  Bishops  and 
deacons  were  to  be  elected  by  the  Christian  people ; 
bishops  were  to  be  consecrated  by  imposition  of  the  hands 
of  three  bishops,  and  deacons  instituted  by  the  imposition 
of  the  hands  of  ciders;  while  elders  were  associated  with 
the  pastors  in  the  pastoral  care  of  tho  congregation,  A 
general  or  land  synod  was  to  bo  held  annually,  consisting 
of  the  pastor  of  each  parish  and  of  pious  men  elected  from 
the  various  congregations,  and  there  were  provisions  made 
for  provincial  and  congregational  synods.  Throe  men 
were  to  be  elected  annually  to  exercise  the  right  of  visita- 
tion. This  was  afterwards  found  to  be  inconvenient,  and 
six  and  then  thirteen  superintendents  for  life  were  sub- 
stituted. This  board  of  superintendents  became  afterwards 
an  oligarchy,  and  at  last  a mere  instrument  of  state, 
overriding  tho  original  democratic  constitutions  of  the 
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church,  a consequence  of  the  disruption  of  Cermany  and 
of  the  paralysis  of  all  national  institutions.  Luther  bwd 
in  1523  and  1524  professed  principles  almost  identical 
with  those  established  in  1526  in  Hesse.  His  action 
ceased  there ; after  the  peasants’  war  he  abandoned  bis 
more  liberal  ideas,  and  insisted  on  leaving  everything  to 
the  princes,  and  what  could  a people  do  cut  np  into 
four  hundred  sovereignties  1 Luther  never  acknowledged 
Coesaropapism  or  Erastianism  as  a principle-nod  os  a right. 
He  considered  the  rights  of  the  Christian  people  os  a 
sacred  trust  provisionally  deposited  in  the  bands  of  the 
princes  their  representatives.  “ Where,"  he  asked,  “ aro 
tho  people  to  form  the  synods  1 I cannot  find  them.”  It 
was  Melanchthon’s  influence  that  facilitated  the  despotic 
system  and  hampered  the  thorough  reform  of  the  forms  of 
worship.  Luther  withdrew  from  a sphere  which  he  felt 
was  not  his.  He  busied  himself  during  these  years  with 
plans  to  improve  and  simplify  the  church  services  at  Wit- 
tenberg. Some  portions  of  the  music  in  the  communion 
service  were  too  difficult  for  the  people.  Luther  induced 
the  elector  to  provide  music  teachers,  and  also  to  permit  a 
simpler  service.  This  led  to  the  German  Mass  and  Order 
of  Worship  for  Wittenberg.  The  churches  too  throughout 
electoral  Saxony  were  becoming  better  attended,  and 
Luther  had  to  consider  and  devise  plans  for  church  exten- 
sion and  supervision.  His  letters  to  Philip  of  Hesse, 
disapproving  of  the  new  constitution  of  the  church  there, 
show  how  jealous  he  had  become  of  the  entrance  of 
democratic  ideas.  Ho  asked  the  elector  of  Saxony  to  take 
charge  of  the  church  within  his  dominions,  and  Melanch- 
thon’s  articles  for  the  visitation  of  the  churches  in  Saxony, 
which  foreshadowed  the  Lutheran  consistorial  organization, 
show  that  Lather  distinctly  contemplates  the  transfer  of 
tho  jus  episcopate  to  the  princes  and  magistrates.  It  is 
true  that  he  ealted  these  magistrates  NoViebiscKofe , but  he 
could  not  869  any  other  solution  of  the  difficulty,  and 
undoubtedly  from  tho  legal  point  of  view  it  was  easy  to 
transfer  the  right  of  supervision  from  one  external  authority 
to  another,  and  difficult  to  hand  it  over  from  the  bishops 
to  tho  congregation.  Tho  new  ecclesiastical  organization 
adopted  in  Ilesse  and  electoral  Saxony  had  tho  effect  of 
making  tho  archbishop  of  Mainz  renounce  in  1528  tho 
spiritual  jurisdiction  ho  had  hitherto  exercised  over  these 
two  districts. 

Meanwhile  the  emperor  had  been  again  successful  in  his 
political  schemes.  His  German  army  under  the  Constable 
Bourbon  and  General  Frundsberg  had  seized  upon  Italy 
and  had  sacked  Rome,  and  again  ho  had  brought  the  pope 
and  FranciB  to  terms.  It  only  remained  to  subdue  tho 
Reformation,  and  the  mediaeval  empire  might  be  restored, 
lie  first  sent  a dispatch  saying  that  the  edict  of  Worms 
was  to  be  held  as  in  force.  When  the  diet  met  at  Spires 
in  1529,  tho  imperial  commissioners  forbade  the  celebration 
of  worship  according  to  the  reformed  usago  in  churches, 
and  afterwards  in  tho  houses  of  the  elector  and  of  the 
landgrave.  The  Act  of  Toleration  of  1526  was  to  be 
abrogated.  Tho  diet  appeared  to  be  hopelessly  divided,  a 
majority  with  the  emperor  and  a minority  with  tho  elector 
and  the  laadgravo,  and  the  mnjority  passed  an  edict 
which  amounted  to  this  that  where  tho  edict  of  Worms 
could  not  be  executed  without  fear  of  revolution  no  further 
reforms  were  to  be  allowed.  The  minority  prepared  a 
protest.  “ Tho  diet  has  overstepped  its  authority,"  they 
said;  “our  acquired  right  is  that  the  decree  of  1520, 
unanimously  adopted,  remains  in  force  until  a council  can 
tie  convened.  Up  to  this  timo  tho  decree  has  maintained  i 
tho  peaco,  and  we  protest  against  its  abrogation.’^ 
Ferdinand,  who  represented  his  brother,  assured  the  princes 
that  nothing  remained  for  them  but  to  submit  ; be 
threatened  the  free  cities  with  tho  loss  of  their  privileges 
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and  with  an  interdict,  and  he  left  tbo  diet  while  the 
evangelical  member*  were  deliberating.  In  spite  of  these 
threats  the  protest  was  Bigned  by  John  of  Barony,  George  of 
Brandenburg,  Ernest  of  LQneburg,  Philip  of  Hesse,  and 
Wolfgang  of  Anhalt  among  the  princes,  and  by  the 
representatives  of  the  free  cities  of  Straaburg,  Nuremberg, 
Ulm,  Costnitz  (Constance),  Liodau,  Memmingen,  Kempten, 
Nordlingen,  Heilbronn,  Rcutlingcn,  Isny,  St  Gall,  Weissen- 
burg,  and  Windsheim.  This  celebrated  protest  of  April 
15,  1529,  from  which  comes  the  name  Protestant,  ia  one  of 
the  noblest  documents  of  Christian  history.  The  protest- 
ing princes  and  cities  claimed  as  their  right  as  Germans 
the  sacred  duty  freely  to  preach  the  word  of  God  and  the 
message  of  solvation,  that  all  who  would  hear  it  might 
join  the  community  of  believers.  It  was  also  an  earnest 
of  true  evangelical  union ; . for  it  was  well  known  that 
most  of  the  cities  were  more  inclined  towards  Zwingli’s 
than  towards  Lather’s  view  of  the  sacrament 

If  this  great  act  be  considered  impartially,  it  is  im- 
possible not  to  see  that  neither  Luther  nor  Melanchtbon 
was  the  real  leader  of  the  time.  Luther  had  no  real  com- 
prehensioirof  what  had  to  be  done  in  Germany  to  preserve 
the  gospel  from  destruction.  He  had  shown  little  sym- 
pathy with  the  first  attempt  made  in  Hesse  at  the  self- 
government  of  the  church ; still  less  did  he  see  the 
importance  of  the  protest  at  Spires,  and  of  the  unity  it 
gave  to  the  evangelical  cause.  It  was  evident  that  nothing 
but  the  inroad  of  the  Turks  had  saved  tho  Protestant 
princes  after  the  diet,  and  that  Charles  was  so  far  master 
of  Germany  as  to  make  it  impossible  for  Germany  to 
become  a Protestant  nation.  The  Protestants  were  lust 
unless  they  strengthened  the  alliance  which  they  had  just 
founded  at  6pires.  But  Luther  disliked  such  alliances;  ho 
dissuaded  tbe  elector  from  sending  deputies  to  the  meeting 
agreed  to  be  held  at  Smalkald,  and  when  the  Baxon  depu- 
ties prevented  any  business  being  done  he  was  proud  of  the 
result.  This  apparent  blindness  and  perversion  of  mind 
requires  explanation.  Luther  lived  under  the  shadow  of 
the  Middle  Ages,  and  had  been  trained  in  scholastic  law 
as  well  as  in  scholastic  theology.  To  tho  mediaeval  jurist 
the  emperor  was  the  impersonation  of  all  social  order  and 
moral  law ; he  was  the  vicar  of  God.  In  the  later  Middle 
Ages  the  jurists  had  exaggerated  this  sicredness  of  the 
emperor,  and  had  done  so  quite  naturally  in  order  to  protect 
civil  law  from  canon  law,  and  to  uphold  tho  state  against 
the. church.  Luther  could  throw  off  scholastic  theology,. 
, but  he  could  not  throw  off  that  scholastic  jurisprudence 
that  all  his  medieval  heroes,  Occam,  Wickliffe,  and  Hues 
had  found  so  useful  in  their  attacks  on  the  papacy,  and 
that  Luther  himself  had  found  so  serviceable  when  ho  ap- 
pealed from  the  church  defined  by  the  pope  to  the  church 
defined  by  the  empire.  He  could  not  bear  to  think  of  an 
alliance  against  the  holy  Roman  empire.  Luther  too  had 
been  trained  in  the  school  of  Tauler  and  the  Theologia 
Germanic*,  and  partook  greatly  of  their  quietism.  “ Suffer 
God  to  do  His  work  in  you  and  about  you  ” was  their  motto. 
There  was  a theological  scruple  also  at  the  bottom  of 
Luther’s  opposition  to  a vigorous  Protestant  alliance  and 
a national  attitude.  This  betrayed  itself,  first,  in  an  un- 
easiness about  Zwingli’s  rising  influence  in  Germany,  and, 
secondly,  as  a doctrinal  idiosyncrasy  respecting  tho  sacra- 
ment of  the  Eucharist  Philip  of  Hesso  saw  through  this 
instantly,  and  said,  “I  see  they  are  against  the  alliance  on 
account  of  these  Zwinglians;  well,  let  us  sco  whether  wc 
cannot  make  these  theological  differences  disappear.” 

When  Luther  was  raised  above  himself  by  tho  great 
problem  before  him  in  that  glorious  period  of  action  from 
1518  to  1524,  he  had  considered  the  sacrament  as  a part 
of  tbo  services  of  the  church,  and  a secondary  matter  com- 
pared with  the  right  view  of  faith  or  the  inward  Christianity 
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which  implies  necessarily  an  unselfish  believing  and  thank- 
ful mind.  He  was  convinced  that  there  was  no  virtue 
inherent  in  the  elements  apart  from  the  communion,  and 
it  was  a matter  indifferent  how  the  spirituality  of  the  action 
and  the  real  presence,  even  the  transubstantiation,  might 
be  reconciled  with  faith.  But  the  peasants’  war  and  Carl* 
stadt’s  mystical  enthusiasm  alarmed  him.  Where  was  this 
to  lead  to,  he  asked,  and  he  seems  to  have  settled  down 
into  a great  resolve  to  abide  by  tho  tradition  of  the  church, 
and  alter  as  little  os  possible  provided  room  was  found 
for  the  exercise  of  living  faith.  So  when  he  felt  called 
upon  to  form  a theory  of  the  doctrine  of  the  sacrament  of 
the  Eucharist  he  went  back  to  his  scholasticism  to  find 
there  some  theory  which  should  bo  traditional  and  yet  afford 
room  for  the  spiritual  priesthood  of  all  believer*,  and  for 
the  exercise  of  faith  on  the  promise*  of  God.  Ho  found  it 
in  the  writing*  of  that  schoolman  whom  he  more  than  once 
calls  “his  dear  master,”  the  daring  Englishman  William  of 
Occam.  Transubstantiation,  the  Romish  doctrine,  offended 
Luther  in  his  two  essential  requirement* : it  demanded  a 
miracle  which  could  be  performed  by  a priest  only,  and 
this  miraculous  power  so  separated  clergy  from  laity  that 
it  denied  the  spiritual  priesthood  of  all  believers;  and,  when 
tbe  elements  had  been  made  by  the  priest's  creating  word 
the  body  and  blood  of  the  Lord,  their  supernatural  efficacy, 
apart  from  the  faith  of  the  communicant,  imparted  grace. 
Occam  had  championed  a theory  which  in  some  form  or 
other  had  been  in  tho  church  since  the  10th,  century  at 
least,  and  which  openly  rejected  one  of  these  stumbling 
blocks,  and,  as  Luther  saw,  really  did  away  with  the  other 
also.  According  to  Occam’s  scholastic  distinctions,  matter 
can  be  present  in  two  ways — (1 ) when  it  occupies  a distinct 
place  by  itself,  excluding  every  other  body,  e.g.t  two  stones 
mutually  exclude  each  other,  and  (2)  when  it  occupies  the 
same  space  as  another  body  at  tho  same  time.  Every- 
thing which  is  omnipresent  or  ubiquitous  must  be  able  to 
occupy  the  same  space  as  other  things,  else  it  could  not  be 
ubiquitous.  Christ's  resurrection  body,  said  Occam,  had 
this  power  when  our  Lord  appeared  among  His  disciples 
while  they  were  in  a room  with  tbe  doors  shut;  at  a 
certain  moment  of  time  it  end  a portion  of  door  or  wall 
must  have  been  in  the  same  place  at  the  Bame  time  ; and 
besides  Christ’s  body  is  ubiquitous.  It  is  therefore  in  the 
elements  bread  and  wine,  in,  with,  and  under  them. 
Luther  took  over  this  doctrine  from  Occam  without  altera- 
tion. The  very  illustrations  he  uses  in  his  Bekenntni— 
font  Abendmahl  are  taken  almost  verbatim  from  Occam, 
De  Altana  Sacramento.  From  this  it  followed  that  con- 
substantiation  involved  no  miracle.  Christ’s  body  was  not 
brought  into  the  elements  by  the  priest;  it  was  there  natur- 
ally. But  its  presence  in  these  elements  on  sacramental 
occasions  brought  with  it  a blessing,  and  imparted  grace, 
not  because  of  the  presence,  but  because  God  had  promised 
that  this  particular  presonce  of  the  everywhere  present  body 
of  Christ  would  bring  blessing*  to  the  faithful  partaker. 
Occam’s  theory  of  consubstantiation  fulfilled  all  Luther’s 
wants,  and  abovo  all  it  involved  no  explaining  away  of  the 
plain  meaning  of  the  sentence,  “ This  is  my  body,”  such  as 
had  offended  him  in  Car  Is  tad  L It  is  easy  to  see  therefore 
bow  Luther  was  alarmed  at  Zwingli.  The  Swiss  Reformer 
seemed  to  attack  everything  that  Luther  prized.  Ho  did 
not  care  for  tradition  or  church  usage ; ho  seemed  engaged 
in  a rationalistic  attack  on  the  presence  of  Christ  in  the 
church,  and  on  the  word  of  God,  and  so  he  was  guilty,  in 
Luther’s  estimation,  both  of  self-confidence  and  of  a 
rationalism.  On  the  other  hand,  Zwingli  could  not  under 
stand  what  Luther  meant;  and  yet  he  was  anxious  to  unite 
with  him,  and  was  willing  to  leave  this  one  difficulty  an 
o|»en  question.  It  was  in  these  circumstances — suspicion 
I on  the  part  of  Luther,  blank  amazement  on  the  part  of 
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Zwingli— that  Philip  of  Hesse  induced  the  Swiss  and  the 
German  theologians  to  meet  at  Marburg.  Luther  was 
gloomy  and  suspicious,  “as  he  had  never  been  seen  before,” 
a friend  said.  The  frank  declarations  of  the  Swiss 
Reformers  soon  cleared  away  all  shadows  of  difference  and 
dissent  on  all  points  but  one,  and  fourteen  articles  defining 
the  chief  heads  of  Ohristian  doctrine  were  adopted  by  both 
parties.  Then  came  tho  discussion  on  the  fifteenth,  tho 
doctrine  of  the  Eucharist.  Luther  took  a piece  of  chalk 
and  wrote  upon  the  table  Hoc  <*t  cor  put  meumt  and  when 
worsted  in  argument,  as  he  usually  was,  appealed  to  the 
sentence.  The  discussion,  which  lasted  four  days,  however, 
resulted  in  the  parties  recognizing  exactly  whore  the  point 
of  difference  lay,  and  in  reducing  it  to  its  smallest  dimen- 
sions. Both  declared  that  they  agreed  in  recognizing  the 
Eucharist  to  be  a sacrament- of  the  true  body  and  blood  of 
Christ,  and  that  a spiritual  partaking  of  this  body  was  a 
means  of  grace.  They  differed  whether  tho  true  body  and 
blood  of  Christ  were  corporeally  in  the  sacrament.  It  was 
hoped  that  time  would  bring  about  alliance  if  not  agree- 
ment, but  Luther  was  obstinate.  “Submit  yourselves, 
believe  as  we  do,  or  you  cannot  be  acknowledged  as  Chris- 
tian*/ Ho  refused  Zwingli's  band;  “You  have  another 
spirit  from  us,”  he  said,  meaning  that  there  was  no  objec- 
tive basis  of  faith  between  them  owing  to  what  he  thought 
to  be  Zwingli's  rationalism.  The  result  was  a sad  one, 
but  Zwingli  was  to  some  extent  a gainer;  his  view  be- 
came naturalised  in  Germany,  where  Swabia  adopted  it, 
as  did  many  of  the  imperial  cities,  and  Philip  of  Hesse 
indicated  that  lie  preferred  it 

The  Marburg  conference  was  a sad  prelude  to  the 
decisive  diet  to  be  held  at  Augsburg  in  1530.  The  new 
diet  was  anxiously  awaited.  Charles  had  made  known  his 
intention  to  be  present,  and  that  he  intended  to  enforce 
obedience  to  the  edict  of  Worms.  He  entered  Augsburg 
with  great  magnificence,  and  was  in  fact  at  the-  zenith 
of  his  power.  Ho  had  broken  the  might  of  France, 
humbled  the  papacy,  been  crowned  at  Bologna,  reor- 
ganized Italy,  and  driven  back  the  Turk.  His  only 
remaining  task,  and  it  seemed  easy,  was  to  crush  the 
Reformation.  He  first  summoned  before  him  the  pro- 
testing princes  and  asked  them  to  withdraw  the  protest 
This  they  refused  to  do ; they  had  a clear  constitutional 
right,  founding  on  the  decision  of  Spires,  to  resist  the 
emperor,  and  they  resolved  to  exercise  it  Divine  ser- 
vice after  Lutheran  fashion  was  held  at  their  quarters, 
and  they  refused  to  join  ia  the  procession  of  the  host 
at  the  festival  of  Corpus  ChristL  Meanwhile  Luther, 
Mwlonchthon  with  him,  was  at  Coburg,  near  enough  at 
hand  for  consultation  and  yet  beyond  the  emperor’s 
reach.  Melanchtboa  was  preparing  a confession  with  a 
defence,  the  eo-oalled  Apolojy,  ia  case  the  emperor  should 
require  a statement  of  their  doctrines.  Lather  was  writing 
commentaries  on  the  Psalms  and  the  prophets,  and  was 
also  preparing  a popular  edition  of  JSsop’*  Fable*.  He 
also  wrote  comforting  letters  to  tho  elector,  and  addressed 
one  of  his  most  powerful  writings  to  tho  Roman  Catholic 
clergy  assembled  ia  the  diet  at  Augsburg.  Meknchtkon 
was  seat  for  to  consult  about  the  confession  which  the 
emperor  had  asked  for,  and  Luther  remained  alone  at 
Coburg  full  of  anxiety,  for  he  knew  his  friend’s  helpless- 
ness in  the  actual  bustle  of  life.  When  Meknchtbon  got 
to  Augsburg  he  really  became  a source  of  weakness.  He 
induced  the  elector  for  the  sake  of  peace  to  givo  up  the 
services  in  the  Franciscan  church,  and  the  Protestant 

Cachero  left  the  town  in  despair.  Luther  all  the  while 
l been  quiet,  waiting  in  patience;  but  this  was  too  much 
for  him,  and  he  wrote  to  encourage  the  elector  to  resist. 
At  length  the  Protestants  were  asked  to  present  their  con- 
fession. The  emperor  ordered  it  to  be  r*ed  in  Latin.  u Ho,  ” 
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said  the  elector,  “we  are  Germans  and  on  German  ground. 

I hope  therefore  your  majesty  will  allow  as  to  speak  Ger- 
man.” When  the  vice-chancellor  of  the  elector,  Dr  Christian 
Baier,  had  read  the  first  part  of  the  confession,  which  ex- 
pounds the  principles  of  the  Reformation,  and  in  particular 
the  doctrine- of  justification  by  faith,  “that  faith  which, 
is  not  the  mere  knowledge  of  an  historical  fact,  but  that 
which  believes,  not  only  the  history,  but  also  tho  effect  of 
that  history  upon  the  mind,”  it  is  said  that  tin  indescribable 
effect  was  produced  upon  the  assembly.  The  opponents 
felt  that  there  was  a reality  before  them  which  they  had 
never  imagined ; and  others  said  that  such  a profession  of 
faith  by  such  princes  was  a more  effectual  preaching  than 
that  which  had  been  stopped.  “ Christ,”  said  Jonas,  “ia 
in  the  diet,  and  he  does  not  keep  silence ; the  word  of  God  ia 
indeed  not  to  be  bound/  The  Roman  Catholic  theologians 
present  answered  tho  confession,  and  then  tho  emperur 
engaged  Protestant  and  Roman  Catholic  theologians  in 
negotiations  in  which  Meknchtbon  soon  showed  bis  yield- 
ing character,  even  granting  that  the  Protostants  might 
acknowledge  the  jurisdiction  of  the  bishops  and  the 
supremacy  of  the  pope.  At  this  critical  moment  Luther'a 
indignation  found  vent.  “I  understand,”  he  wrote  to 
Meknchthon,  “ that  you  have  begun  a marvellous  work,  to 
make  Luther  and  tho  pope  agree  together,  but  the  pop© 
will  say  that  he  will  not,  and  Luther  begs  to  be  excused. 
Should  you,  however,  after  all  succeed  in  your  affair,  I 
will  follow  your  example  and  make  an  agreement  between 
Christ  and  Belial.  Take  care  that  you  give  not  up 
justification  by  faith ; that  is  the  heel  of  the  seed  of  the 
woman  to  crush  the  serpent’s  head.  Take  care  not  to 
acknowledge  the  jurisdiction  of  the  bishops;  they  will 
soon  take  all  In  short,  your  negotiations  have  no  chanco 
of  success  unless  the  pope  will  renounce  papacy.”  The 
Romanists  fortunately  demanded  too  much.  Not  even 
Meknchtbon  could  yield  tho  acknowledgment  of  private 
masses,  of  auricular  confession,  and  of  the  meritorious 
character  of  good  works;  and  the  negotiations  ceased. 
While  they  were  in  progress  the  emperor  tried  to  intimidate 
thp  princes  by  calliug  the  imperial  troops  into  the  free  city 
of  Augsburg  and  closing  tbc  gates.  The  landgrave  escaped, 
and  this  frightened  the  Catholics.  Unfortunately  the  Pro- 
testants had  confessed  their  want  of  union  by  presenting 
three  confessions  of  faith  : — the  Lutherans  had  presented 
(lie  Augsburg  confession;  Strasburg,  Constance,  Memmin- 
gen,  and  Landau,  which  sympathized  to  some  extent  with 
Zwingli,  presented  the  Confessio  Tetrapolitena;  and  Zwingli^ 
hid  sent  a confession  which  was  not,  however,  laid  before 
the  diet.  The  diet  broke  up  with  the  final  decision  that 
the  Protestants  should  have  till  next  spring  to  consider 
whether  they  would  voluntarily  return  to  the  church,  and 
that,  if  they  proved  obstinate,  then  measures  would  be 
taken  for  their  extermination. 

To  the  student  of  Luther’s  life  the  diet  of  Augsburg  is 
noteworthy  chiefly  because  it  was  tho  occasion  of  the  com- 
position of  the  Augsburg  confession,  or  Augv*tana,  which 
afterwards  became  the  symbol  or  confession  of  faith  for 
the  Lutheran  Church.  It  was  prepared  by  Melanchtboi, 
founding  on  the  fifteen  articles  of  the  Marburg  conference, 
on  the  seventeen  articles  of  Schwabach,  and  on  the  articles 
of  Torgau.  These  various  seU  of  articles  had  been  written 
by  Luther,  and  therefore  the  Augsburg  confession  was 
strictly  Luther’s  own.  It  consists  of  two  parts— one 
dogmatic,  in  twenty-one  articles,  which  states  the  principal 
doctrines  of  the  evangelical  church,  beginning  with  tho 
Trinity  and  ending  with  the  worship  of  saiuts ; and  the 
other  in  seven  articles,  rejecting  the  celibacy  of  the  clergy, 
the  sacrifice  of  the  mn.-s,  auricular  confession,  ceremonial 
feasts  and  fasts,  monastic  vows,  and  tho  secular  jurisdic- 
tion of  bishops.  It  was  signed  at  Augsburg  by  John  ot 
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Saxony,  George  of  Brandenburg,  Ernest  of  Liineburg, 
Philip  of  Hesse,  and  Wolfgang  of  Anhalt,  and  by  the 
representatives  of  the  towns  of  Nuremberg  and  Reutlingen, 
and  during  the  Bitting  of  the  diet  by  the  representatives  of 
Kempten,  Heilbronn,  Windsheim,  and  Weissenburg. 

The  edict  of  the  diet  was  published  on  November  19, 
and  the  Protestant  princes,  after  having  overcome  the 
resistance  of  Luther,  met  for  conference  at  Smalkald  on 
Christinas  1530,  and  formed  an  armed  league  for  mutual 
defence.  It  had  been  declared  that  the  edict  would  be 
pot  into  execution  in  the  spring  of  1531,  bnfc  when  the 
time  came  the  emperor  had  other  work  on  hand : France 
had  become  troublesome,  aud  the  Turks  were  again  moving, 
fie  found  also  that  he  could  not  count  on  the  support  of 
the  Roman  Catholic  princes  in  the  suppression  of  the 
Protestants.  In  presence  of  danger  the  Zwinglians  and 
Lutherans  showed  a united  front,  and  the  Smalkald 
league  grew  to  be  a formidable  power.  The  emperor 
resolved  to  come  to  terms  with  his  Protestant  subjects, 
and  the  result  was  the  religious  peace  or  raihor  truce  of 
Nuremberg,  which  left  things  as  they  were  until  a general 
council  should  settle  matters.  The  years  following  this 

Eice  of  Nuremberg  were  comparatively  prosperous  to  tho 
formation.  The  Smalkald  league  was  the  only  organ- 
ized power  in  Germany,  and  very  effectually  prevented 
the  oppression  of  Protestants  by  Roman  Catholics.  Year 
by  year  their  numbers  increased,  and  Luther  saw  the 
evangelical  cause  prospering.  First  Wiirtembcrg  was  won 
back  for  young  Duke  Christopher,  who  had  become  a 
Protestant,  and  found  on  his  entry  to  his  dukedom  that  his 
people  were  already  secret  Protestants.  In  northern  and 
central  Germaoy  whole  districts  embraced  the  evangelical 
doctrines.  Electoral  Brandenburg  and  ducal  Saxony  had 
received  Protestant  rulers,  who  found  their  people  more 
than  willing  to  accept  the  creed  of  their  new  sovereigns. 
At  last  the  only  large  states  that  were  able  to  maiutain  a 
firm  front  against  the  Lutheran  doctrines  were  Austria, 
Bavaria,  the  Palatinate,  and  the  great  ecclesiastical  pro- 
viticca  on  the  Rhine,  and  even  in  these  regions  visitations 
of  the  churches  had  shown  that  tho  people  were  forsaking 
the  old  faith.  It  appeared  that  a more  serious  defection 
hen  any  might  at  any  moment  be  made.  The  elector- 
archbishop  of  Cologne  showed  signs  of  abandoning  the 
Roman  Catholic  faith  and  secularizing  his  vast  episcopal 
territories,  and  this  threatened  defection  made  Charles 
bestir  himself.  If  the  elector  became  a Protestant  the 
Lutherans  would  be  in  a majority  in  the  electoral  college, 
and  a Protestant  emperor  might  he  elected. 

During  all  these  years  Luther  was  quietly  at  work  at 
Wittenberg,  lecturing,  preaching,  and  writing.  At  first 
he  felt  anxious  lest  civil  war  should  break  out  and  he  had 
scruples  about  many  of  the  doings,  and  even  about  the 
very  existence,  of  that  league  which  was  really  giving  the 
land  peaca  Under  Philip  of  Hesse  the  Reformation  was 
assuming  a national  and  political  shape  which  alarmed 
Luther,  who  was  more  than  ever  content  to  keep  out' of 
public  life  and  keep  himself  to  his  books.  He  began 
publishing  his  lectures  on  various  portions  of  Scripture,  on 
the  Epistle  to  the  Galatians  and  on  the  Psalms  of  Degrees. 
He  wrote  one  or  two  controversial  tracts,  mainly  to  show 
how  the  Reformed  could  not  accept  the  conditions  offered 
by  the  Roman  Catholics  at  Augsburg.  In  1534,  to  his 
great  joy,  the  first  ©omplete  translation  of  the  whole  Bible 
was  published,  and  next  year  appeared  a new  edition  of 
the  Wittenberg  hymn-book,  containing  several  new  hymna. 
Philip  of  Hesse,  notwithstanding  the  failure  of  the  con- 
ference at  Marburg,  still  thought  that  something  might 
be  done  to  removo  the  theological  differences  between 
Switzerland  and  Saxony,  or  at  least  between  Swabia, 
Btrasburg,  and  Wittenberg.  The  divines  of  Switzerland 


and  of  South  Germany  had  by  their  publications  made  this 
somewhat  easier.  The  confession  Of  Basel,  drafted  by 
CEcolampadius  (1531),  revised  by  Myconius,  and  published 
by  the  magistracy  of  Basel,  hod  declared  that  in  the  Lord’s 
Supper  Christ  is  the  food  of  the  soul  to  everlasting  life, 
and  Bucer  and  the  other  Sooth-German  divines  were 
anxious  for  a union.  Philip  of  Hesse,  Bucer,  and 
Melanchthon  mot  in  conference  at  Cas&el  to  arrange 

Ereliminaries,  not  without  suspicion  on  Luther's  part,  for 
o could  not  trust  Melanchthon  at  a conference,  and,  aa  he 
remarked  to  Justus  Jonas,  he  hated  trimmers  above  all 
men  on  the  earth's  round.  The  result,  however,  was  better 
than  he  had  hoped  for.  Bucer  drew  up  a short  confession 
which  was  to  be  submitted  to  the  Wittenberg  theologians, 
and  was  favourably  received  by  them,  and  the  South 
German  theologians  were  invited  to  a further  conference 
at  Wittenberg.  The  meeting  very  fairly  represented  all 
the  German  states,  and  the  result  was  the  document  known 
as  the  Wittenberg  Coneordia.  This  document,  mainly 
drawn  np  by  Bucer  and  Melanchthon,  contains  a statement 
of  the  doctrine  of  the  sacrament  of  the  supper  expressed 
according  to  the  Lutheran  formula,  with  the  declaration 
that  unworthy  or  faithless  partakers  really  do  not  participate 
in  the  sacrament  Melanchthon  and  Bucer  had  used  too 
much  diplomatic  skill  in  drawing  up  the  formula,  for  the 
essential  differences  between  the  Wittenberg  and  the 
Strasburg  school  were  not  really  faced  and  explained; 
they  were  covered  over  with  ambiguous  language.  Nor 
could  the  document  be  aoeepted  by  the  Swiss ; but  for  a 
time  it  seemed  as  if  a satisfactory  basis  of  peace  had  been 
established.  The  general  satisfaction  was  increased  by 
tho  publication  of  the  First  Helvetic  Confession,  wliich, 
while  stating  the  doctrine  of  tho  aacramcnt  of  tho  supper 
in  a manner  essentially  Zwinglian,  laid  special  emphasis 
on  tho  real  spiritual  presence  of  Christ  in  the  elements. 
Luther  in  a letter  to  Meyer,  burgomaster  of  Basel,  and 
also  in  his  answer  to  tho  Reformed  cantons,  acknowledged 
the  earnest  Christianity  of  the  confession,  and  promised  to 
do  his  best  to  promote  union  with  tho  Swiss.  It  is  sad 
to  think  that  only  three  years  later  his  old  animosity  to 
Zwingli  and  his  countrymen  broke  out  again  in  his  book 
against  the  Turks,  and  that  he  renewed  the  sacramental 
controversy  with  even  more  than  the  old  fury  in  his  Short 
Con/euion  of  the  Holy  Sacrament,  published  in  1644. 
This  first  Helvetic  confession  was  drawn  up,  however, 
for  another  pnrpose  than  to  appease  the  Wittenberg 
theologians  Charles  Y,  was  urging  the  pope  to  cell  a 
general  council  to  end  the  disputes  within  the  Christian 
church,  and  it  seemed  so  probable  that  a council  would 
meet  that  the  Protestants  were  everywhere  preparing 
themselves  by  doctrinal  statements  for  taking  their  share 
in  its  work.  The  German  princes  and  their  theologians 
were  also  greatly  exercised  about  this  council,  and  the 
thought  of  it  and  how  Protestants  should  bear  themselves 
in  its  presence  was  filling  Luther's  mind.  He  wrote  several 
short  papers  on  the  subject  in  the  years  1534-39,  begin- 
ning with  the  Convocatio  Condlii  liberi  and  ending  w ith 
Von  den  Concxlii*  t tnd  Kir  chert.  The  pope,  Paul  III., 

S' elding  to  the  pressure  of  tho  emperor  and  of  such  liberal 
oman  Catholics  as  Vergerioa,  his  legate  in  Germany,  called 
a council  to  meet  in  May  1537  at  Mantua,  and  invited 
the  Lutherans  to  be  present  Tho  Luthoran  princes  and 
theologians  felt  compelled  to  face  the  question  whether 
they  could  or  could  not  accept  the  invitation,  and  Lnthcr, 
at  the  request  of  the  elector  of  Saxony,  prepared  a creed 
to  be  used  as  a basis  of  negotiations.  This  was  submitted 
to  the  princes  and  theologians  assembled  at  Smalkald, 
and  was  in  substance  adopted  by  them.  It  is  called  the 
Smalkald  Articles,  and  is  important  because  in  its  state- 
ment of  the  doctrine  of  the  sacrament  of  tho  supper  it 
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repudiates  tie  Wittenberg  Concord-  The  princes  decided 
that  they  would  have  nothing  to  do  with  a council  which 
did  not  meet  on  German  soil  The  emperor,  alarmed  at 
the  progress  of  Protestantism,  and  at  the  united  front 
shown  by  German  Protestants,  and  troubled  by  the  refusal 
of  the  pope  to  consent  to  a council  to  be  held  out  of  Italy, 
strove  to  bring  Protestants  and  Homan  Catholic*  together 
by  means  of  religious  conferences.  The  first  of  these, 
held  at  Hagenau,  came  to  nothing.  Next  year  (1541) 
the  conference  was  renewed  at  Worms,  when  the  Roman 
Catholic  party  promised  reforms  on  condition  that  the 
Protestants  first  submitted  to  the  pope.  This  condition 
could  not  bo  accepted.  Representatives  met  the  same 
year  at  Ratisbon,  and  here  the  conference  was  wrecked 
on  the  doctrine  of  transubstantiation,  bat  tho  diet  re- 
newed the  torros  of  the  edict  of  Nuremberg  of  1532 — the 
Ratisbon  Interim.  It  was  felt  by  all  parties  that  this 
provisional  state  of  matters  must  come  to  on  end  some 
time,  and  that  the  Protestants  must  either  be  allowed  to 
havo  their  own  way  or  win  it  by  figlitiog.  The  emperor 
was  not  ready  for  war,  and  at  the  diet  at  Spires  in  1544 
it  was  agreed  that  the  Protestants  were  to  maintain  their 
rights  until  a general  council  met.  Whatever  hopes  they 
might  have  from  such  a council  were  soon  dissipated. 
The  couucil  of  Trent  was  opened  that  year,  and  Its  earliest 
acts  were  to  refuse  to  pass  the  conciliatory  measures  pro- 
posed by  some  of  the  liberal  Roman  Catholics.  The  em- 
peror still  temporized  and  promised  reforms,  if  not  by  a 
council  then  by  a national  assembly,  and  many  of  the 
Protestants,  Luther  among  them,  still  hoped  that  matters 
might  settle  themselves  without  civil  war.  This  hope 
inspired  what  was  called  tho  Wittenberg  Reformation,  a 
document  setting  forth  how  near  the  evangelical  church 
might  approach  the  Roman  Catholic  and  still  retain  the 
truths  it  had  upheld.  Tho  year  1546  began,  however, 
with  unmistakable  indications  that  Charles  was  now  ready 
to  strike  a decisive  blow. 

Luther  had  boon  suffering  much  during  the  last  few 
yoara,  and  he  felt  his  end  to  be  near.  In  the  month  of 
January  1546  he  undertook  a journey  to  Eisleben  in  very 
inclement  weather,  in  order  to  restore  peace  in  the  family 
of  the  counts  of  Mansfeld ; he  caught  a violent  cold,  but 
preached  four  times,  and  took  all  the  time  an  active  part 
in  tho  work  of  conciliation.  On  the  17th  of  February  he 
felt  that  his  release  was  at  hand  ; and  at  Eisleben,  where 
he  was  born,  he  died,  in  faith  and  prayer,  on  the  following 
day.  Nothing  can  ba  more  edifying  than  the  scene  pre- 
sented by  tho  lost  days  of  Luther,  of  which  we  havo  the 
most  authentio  and  detailed  accounts.  When  dying,  ho 
collected  his  last  strength  and  offered  up  the  following 
prayer : — “ Heavenly  Father,  eternal,  merciful  God,  thou 
hrst  revealed  to  me  Thy  dear  Son,  our  Lord  Jesus 
Christ  Him  I have  taught,  Him  I have  confessed,  Him 
I love  as  my  Saviour  and  Redeemer,  whom  tho  wicked 
peraecuto,  dishonour,  and  reprove.  Take  my  poor  soul  up 
to  Thee  1 ” Then  two  of  his  friends  put  to  him  the  solemn 
question, — “ Reverend  Father,  do  you  die  in  Christ  and 
in  tho  doctrino  you  havo  constantly  preached  I”  Ho 
answored  by  an  audible  and  joyful  “ Yes  ” \ and,  re- 
peating tho  verse,  “ Father,  into  thy  hands  I commend 
my  spirit,”  he  expired  peacefully,  without  a struggle,  on 
the  18th  of  February  1546,  at  four  o'clock  in  the  after- 
noon. 

The  books  on  tho  life  anil  work  of  Lather  are  so  very  numerous 
that  it  is  impossible  to  do  more  than  mention  ono  or  two.  The  best 
edition*  of  Lather's  works  are  (1)  the  Wittenberg,  1589-53,  19 
vols.  folio  (7  in  Latin  and  12  in  German  ; Melanchthon  wrote  tho 
prefaces,  and  inserted  a life  of  Luther  in  tho  beginning  of  the  2d 
voL) ; (2)  Walch’s  edition,  24  vols.  4to,  1740  53  ; (3)  the  Erlangen 
edition,  65  vols.  and  2 vols.  of  indices,  in  all  67  vols.,  in  Gcrtnnn, 
-i)0  33  vols.  in  Latin,  and  iiq£  yet  complete,  1326-73  ; (4)  the  last 
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edition  is  from  FrankforUon-the-Miuo,  publishing  st  the  expenaa 
of  the  Prussian  Government. 

Luther's  letters  have  been  collected  and  edited  by  (1)  Do  Wette 
and  Seidcmann,  L.  Britfe , 6 vols. , 1 825-66 ; (2)  this  emendated 
by  fimVhni&l,  Luther's  Brief  ictthsel,  1866:  (3)  Scidcmann,  Lnthcr- 
oriefe,  1869. 

The  Table  Talk  was  translated  (1)  by  William  HoxKtt,  1848, 
and  (2)  by  Rindacil,  Colloguia,  kc.,  3 vola.,  last  published  1866, 

Lives  of  Luther. — (1)  J.  Matbeaius,  Historic  von  1).  if.  Luther  t, 
kc.,  Nuremberg,  1560 ; (2)  Cocblcus,  Ada  tt  Seripta  LiUheri,  Paris, 
1565  (Roman  Catholio  and  abusive) ; (3)  Merle  d’Aubign«5,  Bid. 
if  the  Rif.,  vols.  L-iii.,  1838,  kc.  ; (4)  Michelet,  Life  of  Luther 
(his  statements  about  himself  collected),  translated  by  Hazlitt,  4846 
and  1862  ; (6)  Croly,  Life  <f  Luther,  1857 ; (6)  Julius  Kdrtlin, 
JJartin  Luther,  srin  Leben,  Ac. , 2 vols.  ,1875.  Tho  last  is  the  best ; 
It  has  been  summarized  for  popular  reading  in  one  volume,  with 
interesting  illustrations,  1882. 

The  Timet  qf  Luther. — (1)  Ranke,  Deutsche.  Oesehichte  imZeitalUr 
d.  Ref,  0 vols.,  1st  ed.  1839-47,  reached  a 6th  ed.,  Eng.  transL  bjr 
Sarah  Austin,  1845-47  ; (2)  Lbscher,  Reformations  Akta,  Lcipsic, 
1720  ; (3)  liauaaer,  The  Period  of  the  Reformation , 2 vols.,  1873  ; 
(4)  Seebohm,  Era  of  the  Protestant  Revolution,  1877  (a  very  abort 
but  good  and  clear  summary  of  events).  (T.  M.  L.) 

LUTHERANS  are  that  body  of  Christians  who  adopted 
the  principles  of  Martin  Luther  in  his  opposition  to  tho 
Roman  Church,  to  the  Swiss  theologians,  and  to  the  sectaries 
of  Reformation  times.  They  called  themselves  “Evan- 
gelical" in  distinction  from  the  “Reformed”  or  followers 
of  Calvin,  and  formed  one  of  tho  two  great  divisions  of  the 
Reformation  Church.  In  the  early  days  of  controversy 
tho  stricter  Lutherans  held  it  to  be  their  peculiar  function 
to  preserve  the  status  religxonis  in  Germania  per  Lvfhcrum 
inMauratun  and  to  watch  over  the  depositttm  Jcsu  Christ i 
which  Luther  had  left  in  their  charge.  Luther  himself  was 
much  more  fitted  to  be  a reformer  and  preacher  than  an 
exponent  of  a scheme  of  theology  or  tho  organizer  of  au 
ecclesiastical  system.  His  wonderfully  sympathetic  nature 
was  easily  moved,  and  his  own  liking  and  disliking  ruled 
him  too  strongly  to  make  him  able  to  expound  in  calm 
fashion  tho  whole  round  of  theology,  giving  to  each  doc- 
trine its  proper  place  in  the  system.  His  nominalist  train- 
ing, his  quietism  got  from  the  mystics  of  the  14th  and  15tb 
centuries,  his  occasional  fits  of  morbid  melancholy,  all  kept 
him  from  looking  at  the  whole  system  of  Christian  doc- 
trine, and  made  him  intensify  the  value  and  importance  of 
special  aspects  of  truth.  The  early  Lutheran  theology 
reflected  the  character  of  its  founder.  It  lacked  systematic 
completeness,  more  especially  in  its  failure  to  construct  a 
comprehensive  doctrine  of  tho  work  of  tho  Holy  Spirit,  and 
it  swayed  from  side  to  side  in  violent  controversies,  until  at 
length  out  of  the  conflicts  emerged  the  Form  of  Concord, 
which,  it  was  hoped,  would  succeed  in  pacifying  the  church. 
Tho  dogmatic  symbols  of  the  Lutheran  Church  arc  usually 
said  to  include  nine  separate  creeds,  three  of  which  an* 
taken  from  the  early  Christian  Church  while  six  are  the 
production’ of  tho  16th  century.  They  are  tho  Apostles' 
Creed,  the  Nicreo  Constantinopolitan  Creed  in  its  Western 
form  (i.e.,  with  the  jilwque),  tho  so-called  Athanasian 
Creed,  tho  Augsburg  Confession  or  Confessio  Augustana, 
the  Apology  for  the  Augsburg  Confession,  the  Smalkald 
Articles,  Luther’s  two  Catechisms,  and  tbe  Form  of  Con 
cord.  Theso  nine  confessions  together  make  up  the  Liber 
Concordia  of  the  Lutheran  Church ; but  only  the  thre'; 
pre- Reformation  creeds  and  the  Augsburg  confession  ai  ’ 
recognised  by  all  Lutherans.  Luther's  catechisms,  espe- 
cially tho  shorter  of  the  two,  have  been  almost  universally 
accepted,  but  the  Form  of  Concord  was  expressly  rejected 
by  many  Lutheran  churches.  The  Augsburg  Confession 
aud  Luther’s  Shorter  Catechism  may  be  said  to  contain  the 
distinctive  principles  of  Lutheranism  which  all  Lutherans 
unite  to  maintain,  but,  as  the  principal  controversies  of  the 
Lutheran  Church  all  arose  after  the  publication  of  tho 
Augsburg  Confession,  and  were  fought  out  between  men 
who  united  in  accepting  that  symbol,  it  does  not  contain 
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all  that  is  distinctively  Lutheran.  The  Augsburg  Confes- 
sion itself  perhaps  owed  ita  universal  recognition  to  the  | 
fact  that  it  eristed  in  two  forms  which  vary  slightly  in  the 
way  in  which  they  state  the  doctriue  of  the  sacrament  of  j 
the  supper,  the  variola  and  the  invariant ; and  this  also 
bears  witness  to  the  lack  of  dogmatic  coherence  which  is  a 
characteristic  of  Lutheranism.  Melanchthon’a  Hy polyposes 
or  Theological  Commonplaces  (first  published  in  1521)  may 
also  rank  along  with  these  creeds  os  an  authoritative  ex- 
position of  Lutheran  theology ; and  the  changes  it  under- 
went in  its  successive  editions  show  the  incompleteness  of 
the  system. 

The  earliest  controversy  which  divided  the  Lutheran  Church 
arose  in  Lather’s  lifetime  and  lasted  till  1560  (1637-60).  It 
sprang  out  of  differences  of  opinion  about  the  precise  meaning  to  be 
attached  to  the  term  law  in  Luther's  famous  distinction  between 
law  and  gospel.  According  to  Luther,  and  the  distinction  runs 
through  all  Lutheranism,  law  and  gospel  are  the  two  factors  which 
bringhome  to  the  individual  experience  the  knowledge  of  salvation. 
Law  is  the  rule  of  life  given  by  God  and  accompanied  by  threaten- 
ing and  promise,  which  counts  on  fulfilment  from  selfish  motives, 
threatens,  terrifies,  and  so  produces  contrition  ; while  the  gospel, 
which  is  the  message  of  solvation,  comes  after  the  law  has  done  its 
work,  and  soothes.  In  this  description  the  term  law  has  a distinct 
and  definite  meaning ; it  signifies  legal  injunction  or  command ; 
and  Luther  and  hisfol  lowers  were  accustomed  to  say,  using  law  in 
this  definite  way,  that  Christ  was  not  under  the  dominion  of  the 
law,  and  that  Christ's  people  are  also  free  from  its  restraints.  They 
said  that  believers  ascend  to  the  Christian  life  only  when  they  havo 
transcended  a rule  of  life  which  counts  on  selfish  motives  for 
obedience.  The  word  law  manifestly  means  more  than  Luther  put 
into  this  definition,  and  certain  Lutherans  who  accepted  Luther's 
distinction  between  law  and  gospel  did  not  understand  his  limita- 
tion of  ths  term  law,  and  taught  that  believers  were  not  bound  by 
the  moral  law.  These  antinoraiana,  of  whom  Agricola  was  chief, 
took  Luther's  statements  about  law  in  the  sense  of  legal  injunction, 
and  applied  them  to  law  in  the  sense  of  ethical  rule.  The  con- 
fusion perplexed  the  Lutheran  Church  for  more  than  twenty  years. 

The  debates  which  harassed  (he  Reformed  Church  in  tho  Armi- 
nian  controversy,  and  the  Roman  Catholic  Church  in  the  Jansenist 
controversy,  appeared  in  the  Lutheran  Church  in  three  separate 
disputes  lasting  from  about  1550  to  1580.  In  these  discussions 
the  stricter  Lutherans  were  on  the  one  side  and  Melanchthon  with 
his  followers  on  the  other.  The  first  dispute  waa  about  the  relation 
of  good  works  to  conversion.  George  Major,  founding  on  an  ex- 
pression in  Melanchthon’s  Commonplaces  (ed.  1543),  arid  that  good 
works  were  both  necessary  and  useful  to  holiness.  He  was  attacked 
by  Mat.  Flacius  and  Nic.  Amadorf,  and  after  a long  and  tedious 
discussion,  in  the  course  of  which  it  was  made  plain  that  both  sides 
were  sadly  in  want  of  general  principles  to  guide  them,  and  that 
important  words  were  used  ambiguously,  George  Major’s  proposition 
was  condemned  because  it  savoured  of  Pelagianism.  Tne  problem 
took  a new  form  in  the  Synergist  controversy,  which  discussed  the 
nature  of  the  first  impulse  in  conversion,  and  in  the  controversy 
about  original  sin  which  followed.  Pfcffinger  taught  that  the  first 
impulse  in  conversion  came  from  gTaco  and  waa  uue  to  the  Holy 
8pirit,  but  he  said  that  this  impulse  and  its  effect  might  be  com- 
pared with  the  reviving  of  a man  apparently  dead.  According  to 
the  strict  Lutherans  the  sinner  waa  not  apparently  but  actually 
dead,  and  grace  was  not  merely  the  occasion,  it  was  also  the  actual 
cause,  of  the  new  life.  Flaciua,  who  had  made  this  last  assertion, 
which  seemed  to  be  generally  approved  of,  started  a fresh  controversy 
l*y  his  assertion  that  sin  waa  part  of  the  substance  of  man  in  his 
present  natural  condition,  ana  that  man  waa  no  more  able  to  co- 
o(«*rate  with  grace  in  cbnversion  than  waa  a stick  or  a stone.  This 
was  contradicted  by  Striegel,  a follower  of  MeUnchlhon,  who 
asserted  that  sin  had  not  totally  destroyed  man's  ethical  nature, 
but  that  grace  by  its  action  changed  what  was  morally  insensible 
into  what  was  morally  living  and  sensible,  so  that  there  could  bo 
on  actual  synergy  or  cooperation  between  God's  grece  and  man’s 
wflL. 

The  controversy  raised  by  Andrew  Osiander  was  much  more  im- 
portant, and  revealed  the  lack  in  Lutheranism  of  a systematic 
doctrine  of  the  work  of  the  Holy  Spirit.  Osiander  felt  that  Lutheran 
dogmatic  had  omitted  to  make  adequate  answer  to  a most  important 
practical  question  in  theology,  how  Christ's  death  on  the  cross 
could  be  so  brought  into  conuexion  with  each  individual  believer 
as  to  bo  the  ground  of  his  actual  justification.  The  mediaeval 
church  had  spanned  the  centuries  by  their  doctrine  of  the  prolonga- 
tion of  Christ’s  death  throughout  time  in  the  sacrifice  of  the  mas, 
but  he  could  not  see  any  such  real  conuexion  of  time  in  Luther's 
theology.  He  proposed  to  get  rid  of  the  difficulty  by  saying  that 
justification  is  a real  work  in  the  believer  done  by  that  same  Christ 
who  had  died  so  many  centuries  before.  He  distinguished  between 


redemption,. which  he  said  wss  the  result  of  the  historical  work  of 
Christ  upon  the  croei,  and  justification,  which  was  another  work  of 
the  same  Redeemer  within  the  individual,  and  was  the  iufluenco 
reuewed  daily  of  the  Saviour  upon  each  believer.  The  controversy 
which  followed  was  full  of  ambiguities  and  misunderstandings,  but 
out  of  it  rose  two  distinct  theories,  one  of  which  was  generally 
adopted  by  the  Lutherans,  while  the  other  has  become  a character- 
istic of  Reformed  or  Calviuist  theology.  Stncgel  declared  that  tho 
principal  effect  of  the  work  of  Christ  upon  the  cross  was  to  change 
tho  attitude  of  God  towards  tho  whole  human  race,  and  that  in 
consequence  whenever  men  come  into  being  and  have  faith  they 
can  lake  advantage  of  that  change  of  attitude,  the  ground  of  their 
assurance  being,  that  because  of  what  Christ  (lid  God  regards  all 
men  benevolently.  Calvinist  divines,  on  the  other  hand,  found  in 
Osiander'a  criticism  the  starting  point  of  that  close  connexion 
between  Christ's  work  and  His  redeemed  which  is  expresMKl  in  the 
doctrine  of  the  limited  reference  in  the  atonement 

These  controversies  all  implied  more  or  less  vagueness  in  the 
earlier  dogmatic  teaching  of  L.ther.  Others,  however,  arose  from 
what  maybe  called  tho  distinctive  teaching  of  Lather  upon  thewserm- 
roent  of  the  Lord's  8opp^r  and  what  waa  implied  therein.  In  the 
article  Luther  it  is  stated  that  Luther,  at  least  after  the  peasants* 
war,  held  strongly  a theory  of  the  connexion  between  the  elemanta 
(the  bread  sod  wine)  and  the  body  and  blood  of  Christ  in  the  sacra- 
ment of  the  supper  which  has  been  called  ro*#M6staR/ia/ioJt,  and 
that  this  theory  depended  not  merely  on  certain  scholastic  defini- 
tions of  bodily  presence  but  also  on  the  supposition  that  the  attri- 
bute of  ubiouity  belonged  to  the  glorified  IxkIv  of  Christ  A large 
number  of  Lutherans,  followers  of  Melanchthon,  were  inclined  to 
depart  from  these  views  sad  approach  the  more  reasonable  opinions 
of  Calvin,  and  this  occasioned  controversies  about  Crypto-Calvinism 
and  about  Christology.  The  university  of  Jena  was  tne  theological 
headquarters  of  tho  stricter  Lutherans,  while  Wittenberg  was  tba 
centre  of  the  Philippists  or  Crypto-Calvinists,  as  the  followers  of 
Melanchthon  were  called.  At  first  the  controversy  mainly  gathered] 
round  the  questions  of  the  corporeal  presence,  the  oral  manaocation, 
and  the  literal  eating  of  Christ's  body  by  unbelievers  as  well  ss  by 
the  truly  faithful,  but  it  soou  included  discussions  on  the  per  sou 
of  Christ,  and  into  these  discussions  Reformed  theologians  were 
brought.  The  result  was  various  conferences  at  Mtulbronn  (1564),' 
which  only  confirmed  both  parties  in  their  peculiar  opinions  ; st 
Dresden  (1571),  where  the  Lutheran  theologians  of  Wittenberg 
snd  Leipaic  renounced^  the  doctrine  of  the  ubiquity  of  Christ's  body 
and  agreed  with  the  Calvinists  ; and  elsewhere.  It  seemed  as  U 
the  Lutheran  Church  was  about  to  fall  in  pieces. 

Out  of  these  disputes  came  the  Form  of  Concord,  doe  principally  t a 
Jacob  Andre*  of  TUbingen,  to  Martin  Chemnitz  of  Brunswick,  sms 
to  Nicolas  Selnecker  of  Leipsic.  Various,!;  heological  conferences  were 
held,  and  various  articles  of  ogreemeut  more  or  less  successful  wrrq 
framed,  of  which  the  most  notable  was  the  Torgau  Book  of  1576  ; 
and  at  last  in  1577  tho  Form  of  Concord  was  published,  and  after 
much  discussion  and  negotiation  was  adopted  by  roost  of  tho 
Lutherans  in  Germany.  Its  recognition  was  mainly  due  to  the 
exertions  of  Augustus,  elector  of  Saxony  It  was  also  adopted  by 
the  Lutheran  churches  of  Sweden  in  1593,  and  of  Hungary  in 
1597.  It  was  rejected  by  the  Lutheran  Church  of  Denmark  and. 
by  the  churches  of  Hesse,  of  Anhalt,  of  Pomerania,  snd  of  several 
imperial  cities.  It  was  at  first  adopted  and  afterwords  rejected  by 
Brunswick,  by  the  Palatinate,  and  by  Brandenburg.-  The  German 
churches  which  refused  to  adopt  it  became  for  the  most  part 
Reformed  or  Calvinist ; and  tho  rorm  of  Concord,  which  ended  tho 
more  violent  theological  controversies  among  the  Lutherans,  greatly 
decreased  their  numbers  snd  territorial  extent. 

The  divided  state  of  Germany  in  the  16th  century,  aided  by  tho 
maxim  of  the  peace  of  Augsburg  which  gave  Protestantism  a legal 
standing,  and  by  the  consistoris!  system  of  ecclesiastical  rule  which 
followed  in  consequence,  divided  the  Lutherans  in  Germany  into  a 
number  of  separate  churches  as  numerous  as  the  principalities.  At 
the  peace  of  Augsburg  tho  adherents  to  the  Augsburg  Confession 
were  recognized  legally  as  having  a right  to  exist  within  the 
German  empire,  and  the  power  of  determining  whether  the  Romsn 
Catholic  or  Lutheran  confessions  should  be  the  recognized  creed  of 
the  stato  waa  left,  with  some  reservation,  in  the  hands  of  tho 
supreme  civil  authority  in  each  separate  principality  (cwjiws  regia 
ejus  religio).  This  virtually  gave  the  direction  of  the  church  of 
each  .German  stale  into  the  hands  of  the  supreme  civil  power, 
therein  ; it  belonged  to  the  princes  in  the  various  principalities  snd 
to  tho  municipal  councils  in  the  fiea  imperial  cities.  This  legal 
recognition  of  the  supreme  authority  of  tho  civil  power  iu  eccleai-! 
optical  affairs  was  intensified  by  the  adoption  in  the  Lutheran 
Church  of  the  conaUtorial  system  of  church  government,  which  was 
the  distinctive  mark  of  the  Lutheran  aa  opposed  to  the  Kefortnrdi 
Church.  The  conoistorial  system  took  a great  variety  of  forms,  hue 
it  had  one  common  characteristic:  it  simply  transferred  the  jus 
episcopal*  from  the  bishops  to  the  civil  authorities,  and,  at  the 
bishops  ruled  their  diocesce  in  ecclesiastical  and  other  matters  by 
means  of  councils  or  conxutnri«s#pj*oint*d  by  themselves,  so  in  the 
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Lutheran  Church  the*©  old  ©pacopsl  conststorfe*  wore  transformed 
lnt/>  councils  whose  members  were  appointed  by  the  civil  ruler*. 
Thus  each  petty  German  state  had  its  own  church  with  its  s]»ecUl 
organization  and  peculiar  regulations.  Richter  in  hia  Ucangflisch* 
KircJunordnungen  da  1 tleu  J ahrhundrrLi  (2  vola,  1848)  has  collected 
more  than  one  hundred  and  eighty  separate  coustitntwnaof  churches 
idhering  to  the  Augsburg  Confession.  This  roinnta  subdivision 
makes  it  almost  impossible  to  recognize  any  unity  in  the  Lutheran 
Church  save  what  comes  from  the  profession  of  s common  creed. 

The  publication  of  the  Form  of  Concord  drew  the  strict  Lutherans 
more  together,  end  set  oyer  sgainst  them  in  Germany  a Calvinist 
Church,  and  the  divided  state  of  Protestantism  greatly  weakened 
its  strength  in  the  religious  wars  of  the  17th  century.  , As  the 
tmaller  German  states  came  together  in  larger  principalities  the 
awkwardness  of  the  separate  Protestant  churches  was  more  keenly 
felt  Many  attempts  were  made  by  conferences,  ss  at  Leipsic 
(1631),  Thom  (1645),  Cassel  (1681),  to  unite  Lutherans  snd 
Reformed,  though  without  success.  At  length  tho  union  of  the 
two  churches  was  effected  mainly  by  the  force  of  the  civil  authority 
in  Nassau  (1817),  in  Prussia  (1817),  in  Hesse  (1823),  in  Anhalt 
Dessau  (1827).  These  unions  for  the  most  part  aimed,  not  at  in- 
corporating the  two  churches  in  doctrine  and  worship,  but  at 
bringing  under  one  government  tho  two  confessions,  and  permitting 
evory  congregation  to  use  at  pleasure  either  the  Lutheran  or  the 
Heidelberg  Catechism.  They  were  sometimes  accompanied,  os  in 
Prussia,  by  a separation  of  the  stricter  Lutherans,  who  formed 
themselves  into  dissenting  churches.  The  separation  in  Prussia 
was  caused  mainly  by  a new  liturgy  which  Frederick  William  111. 
forced  the  church,  and  which  the  dissenter*  or  Old  Lutherans 
’■fcfused  to  use.  Tbs  divisions  caused  in  this  way  were  at  first 
repressed  bnt  were  afterwards  tolerated,  and  have  reproduced  them- 
selves in  the  flourishing  Lutheran  Church  of  the  United  States. 

See  Ritschl,  “Die Entstehungder  Luthertschcn Kirche”  {ZciU cA. 
fHr  KircXengetchichU,  L 1);  Hundeshagen,  Beitr&ge  zur  KircJumvtr- 
fassungs  GcschichU,  Ac.,  1804  ; Dormer's  Hittury  of  FroUitanL 
Theology ; Hering,  GetehicMe  der  kirchlichen  Unumsverruche  aril 
die  Reformation,  1836-88 ; 8*ck,  Die  Evangel  itch*  Kirrhe  and  die 
Union,  186L  (T.  M.  L.) 

LUTON,  a murld-town  anil  municipal  borough  of 
Bedfordshire,  England,  is  situated  in  a fine  valley  near 
the  source  of  the  Lea,  31  plilea  north-west  of  London. 
The  pariah  church  of  St  Mary,  dating  from  the  14th 
century,  a very  fine  building  iu  the  Decorated  Norman 
and  Later  English  stylos,  contains  a large  number  of 
old  monuments  and  brumes.  Its  entire  length  is  183 
feet,  the  width  of  nave  and  aisles  87  feet,  and  the  width 
of  the  transepts  from  north  to  south  101  feet.  On  the 
process  of  restoration,  begun  in  18G5,  £6000  has  been 
expended.  The  other  principal  public  buildings  are  the 
town-hall,  the  com  exchange,  the  court-house,  and  the 
plajt  hall  Luton  is  the  principal  seat  of  the  straw-plait 
manufacture  in  England.  The  industry  originated  in  the 
colony  of  straw-plaiters  transplanted  by  James  L from 
Scotland,  whither  they  had  been  brought  from  Lorraine  by 
Qneen  Mary.  Though  the  town  is  very  ancient,  it  was 
first  incorporated  in  February  1876.  The  population, 
whieh  ia  1871  was  17,317,  was  23,959  in  1881. 

LUTZK,  a district  town  of  Rnssta,  in  the  government 
of  Volhynia,  on  the  Styr,  162  miles  west-north-west  of 
Satomir,  and  S miles  from  the  Kivertzy  station  of  the 
railway  between  Kieff  and  Brest-Litovsky.  It  is  a very 
old  town,  supposed  to  have  been  founded  in  the  7th century ; 
in  the  11th  centnry  it  srsa  known  under  the  name  of 
Lnchesk,  and  was  the  chief  town  of  an  independent 
principality.  In  the  15th-century  it*,  was  the  scat  of  a 
bishop,  and  bccaiua  a wealthy  town,  bnt  daring  the  wars 
between  Russia  and  Poland  in  the  second  half  of  the  16th 
centaur,  and  especially  after  the  extermination  of  its 
40,000  inhabitants,  it  lost  its  importance.  In  1791  it  was 
taken  by  Russia.  It  is  now  a rather  poor  town,  situated 
in  an  unfertile  district,  snd  its  11,500  inhabitants,  many  of 
them  Jews,  live  mainly  by  shipping  goods  on  the  Styr. 

LUXEMBOURG,  FsAXqou  Henri  he  Montmorehot- 
BouTTrvn-LE,  Deo  be  (1628-1695),  marshal  of  France, 
the  comrade  and  successor  of  the  great  Condd,  was  bom 
at  Paris  on  January  8,  1628.  His  father,  the  Comte  de 
Montmorency-Boutteville,  bad  been  executed  six  months 
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before  his  birth  for  killing  tbs  Marquis  de  Benvron  In  a 
duel,  hut  bis  aunt,  the  Prineesse  de  Condi,  recognising  ia 
him  the  last  male  heir  of  her  great  family  De  Montmorency, 
took  charge  of  him,  and  educated  him  with  her  son,  the 
Due  d’Enghien. ' The  young  Montmorency  attached  him- 
self enthusiastically  to  his  cousin,  and  shared  his  successes 
and  reverses  throughout  the  troubles  of  the  Fronde.  He 
retnrned  to  Franca  in  1659  and  was  pardonod,  and  Condi, 
who  was  then  much  attached  to  the  Dnchesse  de  Chitillon, 
Montmorency’s  sister,  contrived  the  marriags  of  his  adherent 
and  cousin  to  the  greatest  heiress  in  France,  the  Prineesse 
de  Tingry,  after  which  ho  was  created  Dnc  de  Luxembourg 
and  peer  of  France.  At  the  opening  of  tho  war  of  the 
devolution,  1667-68,  Condi,  and  consequently  Luxem- 
bourg, hod  no  command,  hut  in  the  second  campaign  he 
served  as  one  of  Condi's  lieutenants  in  the  conquest  of 
Francbe  Comti.  During  the  four  years  of  peace  which 
followed  the  peace  of  Aix-U-Cbepelle,  Luxembourg 
diligently  cultivated  the  favour  of  Louvois,  and  in  1672 
received  orders  to  commence  hostilities  with  the  Dutch. 
He  defeated  the  prince  of  Orange,  whom  he  was  to  beat 
again  and  sgain,  at  Woerden,  and  ravaged  Holland,  and 
in  1673  mada  his  famous  retreat  from  Utrecht  with  only 
20,000  men  in  face  of  70,000,  an  exploit  which  placed  him 
in  the  first  rank  of  generals.  In  1 674  he  was  made  captain 
of  the  gardes  du  corps,  and  in  1675  was  made  marshal  of 
France.  In  1676  ho  was  placed  at  the  head  of  the  army 
of  the  Rhine,  hut  failed  to  keep  the  duke  of  Lorraine  oat 
of  Philipsburg;  in  1677  ho  stormed  Vslenciennes ; and  in 
1678  he  defeated  the  prince  of  Orange,  who  attacked 
him  at  St  Denis  after  the  signature  of  tho  peace  of 
Nimeguen.  His  repntntlon  was  now  at  a great  height, 
and  it  ia  commonly  reputed  that  ha  quarrelled  with 
Louvois,  who  managed  to  mix  him  np  in  the  confessions 
of  the  poisoners,  and  get  him, sent  to  the  Bastille. 
Roosset  in  his  Bistoire  de  Louvois  has,  however,  allows 
that  this  quarrel  is  probably  apocryphal.  There  is 
no  doubt  that  Luxembourg  spent  some  months  of  1680 
in  the  Bastille,  bnt  on  his  release  took  up  his  poet  at 
court  as  eapilaisa  da  garda,  and  was  in  no  way  dis- 
graced. When  the  war  of  1690  broke  out,  the  king  and 
Lonvois  also  recognised  that  Luxembourg  was  the  only 
general  they  had  fit  to  cope  with  the  prince  of  Orange,  and 
accordingly  he  was  put  in  command  of  the  army  of 
Flanders.  On  July  1,  1690,  ho  defeated  the  prince  of 
Waideck  at  Fleams  with  the  loss  of  14,000  men  and 
49  pieces  of  cannon.  In  the  following  year  he  com- 
manded the  army  whieh  covered  the  king,  who  waa 
besieging  Mona,  and  defeated  William  IIL  of  England  at 
Leuxe  on  September  18,  1691.  Again  in  the  noxt  cam- 
paign he  covered  the  king’s  siege  of  Namur,  and  utterly 
defeated  William  at  Stecnkerk  on  June  5,  1692;  and  on 
July  29,  1893,  he  won  his  greatest  victory  over  his  old 
adversary  at  Noerwinden,  in  which  he  took  76  pieces  of 
cannon  and  80  flags.  No  wonder  he  was  received  with 
enthusiasm  at  Paris  by  all  but  the  king,  who  looked  coldly 
on  a relative  and  adherent  of  the  Condos.  He  conceived 
himself  strong  enough  to  undertake  sn  enterprise  which 
St  Simon  describes  at  length  in  the  first  volume  of  his 
Memoirs : instead  of  ranking  os  eighteenth  peer  of  France 
according  to  his  patont  of  1 661,  ho  claimed  throngh  his  wife 
to  be  Due  de  Piney  of  an  old  creation  of  1571,  which  would 
place  him  second  on  the  roll.  The  whole  affair  is  described 
with  St  Simon’s  usual  keen  interest  in  all  that  concerned 
tho  peerage,  and  was  chiefly  checked  throngh  his  assiduity. 
In  the  campaign  of  1694,  possibly  owing  to  fins  check, 
Luxembourg  did  but  little  in  Flanders,  except  his 
well-known  march  from  Vlgnamont  to  Tonmay  in  face 
of  the  enemy.  On  his  return  to  Versailles  for  th* 
winter  he  fell  ill,  and  died  on  January  4,  1695.  In  hia 
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last  moments  lie  was  attended  by  tbe  famous  Jesuit  priest 
Bourdaloue,  who  said  on  his  death,  11 1 have  not  lived  his 
life,  but  I would  wish  to  dio  hi*  death.’*  The  holy  father 
certainly  had  not  lived,  like  Luxembourg,  whose  morals 
were  conspicuously  bad  even  in  those  times,  aud  whose  life 
luul  shown  very  slight  signs  of  religious  conviction.  But 
ns  a general  he  was  Condi's  grandest  pupil.  Utterly 
slothful,  like  Condd,  in  the  management  of  a campaign, 
and  therein  differing  from  Turenne,  at  the  moment  of 
battle  he  seemed  seized  with  happy  inspirations,  against 
which  no  ardour  of  William’s  and  no  steadiness  of  Dutch 
or  English  soldiers  could  stand.  His  death  and  Cotinat’s 
disgrace  doso  the  second  period  of  the  military  history  of 
the  reign  of  Louis  XIV.,  and  Catinat  and  Luxembourg, 
though  inferior  to  Cond4  and  Turenne,  were  very  far 
superior  to  Tallard  and  VilleroL  He  was  distinguished 
for  a pungent  wit  One  of  his  best  retorts  referred  to 
his  deformity.  “I  never  can  beat  that  cursed  hump- 
back,” William  was  reputed  to  have  said  of  him.  “ How 
does  he  know  I havo  a humpi”  retorted  Luxembourg, 
“ho  has  never  seen  my  back.”  He  left  four  sons,  the 
youngest  of  whom  was  a marshal  of  France  as  Mnr&ch&l 
de  Montmorency. 

See  the  various  memoirs  and  histories  of  the  time.  There  ere 
acme  interesting  facta  in  Desonnoaox’s  liiataire  de  la  de 

Montmorency.  Camille  Roussel's  Lomois  should  also  he  studied. 

LUXEMBURG,  a grand-duchy  of  Europe,  governed 
under  a special  constitution  by  the  king  of  the  Netherlands, 
is  bounded  on  tho  N.  and  E.  by  Rhenish  Prussia,  S.  by 
Lorraine  and  the  French  department  Meurthe-et-Moselle, 
aud  W.  by  Belgian  Luxemburg.  It  measures  32  miles 
from  Hartelingep  to  Roaport,  both  on  the  Sure,  and  50 
miles  from  Rumelange  in  the  south  to  Weiler  in  the 
north.  The  surface  contains  639,000  acres  (998  square 
miles),  of  which  293,554  acres  are  arable,  61,033  meadow- 
land,  143,812  wocdU^d  54,135  coppice,  and  540  vine- 
yards. The  hills  in  the  south  of  the  duchy  are  a con- 
tinuation of  the  Lorraine  plateau ; and  tue  northern 
districts  are  crossed  in  all  directions  by  outrunners  from 
the  Ardennes.  With  the  exception  of  the  Chiers,  which 
flows  into  the  Meuse  near  Sklan  after  a course  of  50 
miles,  the  streams  all  drain  into  the  Moselle,  which  forms 
the  boundary  between  Luxemburg  and  the  Rhino  province 
for  about  20  miles.  The  Sure  or  Sauer,  the  most  important 
stream  in  the  duchy,  rises  at  Vaux-leB-Roaierea  in  Belgian 
Luxemburg,  crosses  tho  duchy,  and  forms  the  eastern 
boundary  from  the  confluence  of  the  Our  till  it  joins  the 
Moselle  after  a coarse  of  50  miles,  during  which  it  receives 
the  Wilu,  tho  Woltx,  tho  Alxet,  «fcc.  At  Mondorf  there 
are  mineral  wells  end  a bathing  establishment.  Tbe  soil 
of  Luxemburg  is  generally  good  ; the  southern  districts  are 
on  the  whole  the  most  fertile  as  well  as  the  most  populous. 
Building  materials  of  all  sorts  are  obtained  throughout  the 
duchy,  and  in  the  south  there  is  iron-ore  of  fair  quality — 
the  mining  area  at  present  occupying  from  8000  to  10,000 
acres.  Galena  is  worked  on  the  frontier  between  Ober- 
vampach  and  Loogvills,  and  antimony  at  Gbsdorf  near 
Wilts.  - Since  1842  Luxemburg  has  been  included  in  the 
Zollverelo,  and  its  principal  dealings  are,  consequently, 
with  Germany.  Besides  the  iron  furnaces, — situated  all 
of  them  in  tho  south  near  the  Lorraine  plateau, — the 
industrial  establishments  of  the  country  comprise  a large 
number  of  tanneries,  a dozen  weaving  factories,  an 
important  glovo-making  factor/,  a pottery,  paper-mills 
for  all  sorts  of  paper,  br  weries  and  distilleries,  and  two 
sugar  refineries.  A German  patois  mixed  with  French 
words  is  spoken  throughout  the  country ; but  French, 
which  is  universally  employed  by  the  commercial  com- 
munity, is  also  the  common  speech  of  all  classes  on  the 
F*»nch  and  Belgian  frontiers.  Though  perfect  liberty 
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of  worship  prevails,  Roman  Catholicism  is  almost  the 
solo  form  of  religion  in  the  duchy,  the  only  dissenters 
worthy  of  note  being  the  Protestant  Prussian  employes  and 
about  three  hundred  Jewish  families.  The  government 
is  in  the  hands  of  the  grand-duke,  who  sanctions  and 
promulgates  the  laws.  Between  1850  and  1879  the  king 
of  the  Netherlands  was  represented  in  his  grand-ducal  func- 
tions by  his  brother  Prince  Henry ; but  since  the  prince’s 
death  he  has  resumed  tho  personal  direction  of  affairs. 
Tbe  grand-duchy  is  a neutral  and  independent  state,  sod 
ite  crown  hereditary  in  the  Nassau  family  (Treaty  of 
London,  March  11,  1867).  A house  of  representatives 
and  a council  of  state,  named  by  the  grand^luke,  compose 
tho  administrative  body.  The  representatives,  to  the 
number  of  forty- four,  are  chosen  by  the  people  in  the  pro- 
portion of  one  for  from  4000  to  5500  inhabitants.  No 
law  can  be  passed  without  tbe  consent  of  the  house  of 
representatives.  Bills  are  introduced  by  the  grand-duke, 
but  the  houee  has  also  the  right  of  initiative.  A tingle 
battalion  (150)  of  Luxemburg  chasseurs  composes  the 
grand-fluad  army, — all  voluntary  recruits.  The  gendar- 
merie also  consists  of  about  150  men.  There  are  two 
courts  of  first  int tones,  in  the  duchy, — one  at  Luxemburg, 
the  other  at  Diekirch, — and  a high  court  and  a court  dl 
appeal,  both  at  Luxemburg.  Criminals  appear  before  the 
court  of  assizo  at  Luxemburg.  By  grand-ducal  decree  the 
order  of  the  Crown  of  Oak  was  instituted  for  the  duchy, 
December  29, 1841,  and  that  of  the  Golden  Lion,  February 
5, 1858.  The  communal  councils  are  under  the  supervision 
of  the  district  commissioners,  who  are  subject  in  tarn  to 
the  minister  of  the  interior.  The  administration  of  the 
town  of  Luxemburg  depends  it' mediately  on  the  Govern- 
ment. Education  is  in  a flotiraaing  state : there  are  643 
primary  schools  attended  by  31,000  pupils;  Luxemburg 
has  a normal  school  and  an  athemcnih ; Diekirch  and 
Echternach  have  each  a gymnasium.  The  bishopric  of 
Luxemburg,  containing  13  diaconates,  subdivided  into  253 
parishes,  holds  its  authority  directly  from  tho  Holy  See. 
From  6, OCX), 000  to  7,000,000  francs  is  the  annual 
amount  of  tho  state  budget,  and  the  public  debt  was 
12,000,000  francs  iu  1863.  Since  1854  there  has  been  a 
grand -ducal  bronze  coinage. 

The  following  table  shows  the  administrative  divisions  sad  the 
population  (total,  205,153)  according  to  the  census  of  1875. 
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Next  to  the  capital  come  Echternach  with  8920,  and  Diekirch 
with  3180  inhabitants, — both  worthy  of  note  for  their  blast  fur- 
naces. At  Echternach  an  annual  procession  is  held  in  honour  of  St 
Willi brord,  dating  from  1374.  ursvenmacher  is  tho  centre  of  s 
greet  wine  district 

The  Luxemburg  territory  aa  well  as  the  country  of  Ardcnne  was 
included  in  Belgics  Prims  at  the  first  division  of  Gaul  by 
Augustus  in  27  RC. ; during  the  Frankish  period  it  formed  part  first 
of  Australia,  then  of  Lorraine,  and  then  of  Lower  Lorraine.  On 
the  dismemberment  of  ancient  Australia  tho  countship  of  Ardeuoe 
fell  to  Ricuio  ; and,  when  after  Rkruin’s  dcat|i  his  children  divided 
his  possessions,  Ardenne  proper  was  obtained  by  Count  Sigfried 
(Sigefroi).  The  county  of  Luxemburg,  is  Ardtnno  came  to  bo 
called  after  the  chief  town,  was  raised  to  be  a dnchy  in  1354,  and 
existed  as  an  independent  state  till  1461,  when  it  was  seised  by 
Philip,  duke  of  Burgundy.  The  dynasty  which  he  diiidaocd  had 
been  ambitions  and  active,  and  bail,  in  the  person  of  Henry  VII., 
attained  the  imperial  dignity,  and  in  that  of  J<>lm  am-ended  the 
throne  of  Bohemia.  As  a Burgundian  powsdou  Luxemburg 
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Cano  to  the  hoe*  of  Aostris,  and,  liter  Burning  pert  of  the  srch- 
dacbr  governed  by  Albert  and  Isabella,  1608-1632,  followed  the 
fate  of  the  Spanish  Netherlands  till  it  was  ceded  by  the  treaty  at 
Utrecht  to  the  florae  of  Hapetmrg.  It  was  deprived  of  TbionvUle, 
Montmedv,  Ikmvtlliers,  Ivoir,  end  Marvillo  by  the  treaty  of  the 
Pyrenees  (1659)  in  favour  of  Franco ; and  Loai.i  XI  V.  occupied  the 
town  and  great  part  of  the  province  from  1684  till  tho  treaty  of 
Ryiwick  (1687).  Seired  by  the  French  to  1TOS,  U rrent  it  the 
main  to  form  tho  department  or  Foret*.  » On  tho  16th  March  1815 
William  I.  declared  himself  king  of  th*  Netherlands  and  duko  of 
Luxemburg,  and  liia  claim*  were  aanctioned  by  the  treaty  of 
Vienna,— Luxemburg  being  considered  compensation  few  tho  low 
of  the  email  principalities  of  Hadamar,  8ia$en,  Dietz,  and  Naaaan- 
Dillemhurg,  the  surrender  of  which  to  Prussia  had  deprived  William 
of  hit  place  in  the  Germanic  confederation.  Tho  fortress  was 
assigned  to  tho  confederation  Itself,  and  was  garrisoned  by  atx 
thousand  men,  of  whom  one-fourth  belonged  to  the  gran d-duho  and 
three-fourths  to  tha  confederation.  Irom  tho  recognition  of 
Belgian  independence  in  1830  to  tho  treaty  of  London  in  1839, 
matter*  were  still  more  complicated  j there  were  two  governments  in 
Luxemburg — one  at  Luxemburg,  acting  for  the  grand-duke,  and  the 
ather  at  Arlon,  acting  for  Belgium,  By  tho  treaty  of  London  about 
1218  square  miles  of  tho  duchy  with  149,571  inhabitants  weretmna* 
ferred  to  Belgium,  tho  German  confederation  and  King  William 
being  compensated  with  parts  of  Limburg.  On  tho  dissolution  of 
tho  confederation  the  duchy  became  free  from  its  connexion -with 
Germany,  bat  the  fortress  remained  in  tho  hands  of  Prussia.  A 
diplomatic  contest  for  possession  of  tho  duchy  took  place  between 
prance  and  Prussia  ; and  the  matter  became  the  object  of  a special 
•reference  or  the  plenipotentiaries  of  tha  great  powers,  Holland, 
Belgium,  and  Italy,  in  1867.  Tho  result  was  that  tho  neutrality  of 
LoMuburg  was  guaranteed  and  tho  military  importance  of  the  town 
destroyed.  Tho  actual  demolition  of  the  fortifications  evacuated 
by  tho  Prussians  in  Septambor  1867  did  not  take  place  till  1872. 

See  Bortholet,  BUI.  <ta  d w*4  da  Luxembourg,  Luxemburg,  1741—0* ; Vender- 
■taston.  ZWrf.  gdogr.  At  Luxembonry  Brunei*,  IMS ; fkhWwr.  A,  lL£rorlrrmwgt» 
Mar  die  /rik.  Off K der  Oro/tcka/t  Luxemburg,  LtUMSnbufj.  1SW ; Ortrlf. 
Luxemburg,  Land  t tad  Volt,  Ltnoccborg,  1647, 

Lttxkmbiteo,  tho  capital  of  the  grand-dochy,  lies  34  miles 
north  of  Meta  and  25  eouth-weat  of  Treves,  in  a position 
u remarkable  for  natural  beauty  aa  for  military  strength. 
The  main  part  of  the  town  is  built  on  a rocky  table-land 
terminating  precipitously  towards  the  north-east  and  south ; 


Plan  of  Luxemburg. 


tho  modem  portions,  known  as  Pfaffenthal,  Clausen,  and 
Grand,  lie  200  feet  below,  in  the  valley  of  the  Alzette, 
Till  their  demolition  in  terms  of  the  treaty  of  1867  the 
fortifications,  on  which  the  engineers  of  three  centuries 
had  expended  their  skill,  were  tho  great  feature  of  the 
place;  in  point  of  strength  they  ranked,  according  to 
Carnot,  aecond  only  to  those  of  Gibraltar,  and  like  them 
they  were  to  a great  extent  hewn  ont  of  tho  solid  rock 
Tho  site  is  now  occupied  partly  by  a fine  public  park, 
partly  by  new  districts  of  handsome  houses,  which  give 


the  city  more  of  the  outward  appearance  of  a capital 
Among  the  buildings  of  historical  interest  are  the  cathedral 
of  Notre  Dame,  erected  by  the  Jeemis  in  1613  ; the  church 
of  St  Michel,  dating  from  1320;  the  Government  house, 
built  in  1143,  end  etill  regularly  occupied  by  the  legislative 
assemblies;  the  town-house,  built  in  1830 ; the  law  courts, 
daring  from  1565,  but  serving  till  1795  as  tha  residenca 
of  the  governor  oi  Luxemburg;  and  the  atbenseum,  built 
in  1594,  and  now  (1882)  attended  by  500  to  600  pupils. 
The  population  of  tho  city  and  suburbs,  which  was  15,930 
in  1875,  is  now  estimated  et  19,000. 

Luxemburg  (formerly  railed  Liitmtbarg)  appears  in  738  ts  a 
rastlc  presented  to  the  abbey  at  Treves  by  Charles  Martel.  The 
.vil  gtew  up  in  tho  course  of  the  10th  century,  and  soon  began  to 
surround  itself  with  walls;  but  it  was  net  till  1508  that  a regular 
hystem  of  fortifications  was  commenced,  and  the  principal  feature, 
of  the  modern  fortress  were dua  to  Vaubao,  who  accompanied  Crdqui 
in  bis  capture  of  the  place  in  1664.  Extensive  audition*  were 
roedo  to  the  work*  in  1729-34. 

See  Cottar,  (Jack  itr  Ftdtmg  framburg,  Luxemburg,  1869. 

LUXEMBURG,  a province  of  the  kingdom  of  Belgium, 
lying  at  tha  south-eastern  extremity  of  tha  country,  and 
bounded  N.  and  W.  by  tha  provinces  of  Liege  and  Namur, 
S.  by  France,  and  E by  Pruaeia  and  by  tho  grand -dnchy  of 
Luxemburg,  from  which  it  wa*  aeporated  in  1839.  It  i» 
the  largest  and  most  thinly  populated  of  tire  Belgian  pro- 
vinces,— 75  miles  in  length,  30  in  breadth ; the  population 
is  304,000.  The  ground  ia  high,  averaging  1200  feet 
above  sea-level,  and  riling  in  parts  over  2000.  The  eoil  is 
dry  and  slaty,  with  occasional  sand  and  limestone.  Tha 
aspect  of  the  country  ia  a succession  of  broad  tracts  of 
table-land  or  plateaus  covered  with  wood  or  heather,  and 
intersected  by  wide  and  deep  valleys ; these  cootai  n streams, 
half -dry  during  the  summer,  but  quickly  changed  to  sweep- 
ing torrents  by  rain  or  melting  snow.  Peat  is  found  on 
the  hills,  and  occasional  morasses,  known  by  the  name  of 
“ hantes  fanges,*  are  to  be  met  with  on  the  tops  of  tha 
highest  mountains.  The  whole  district  is  comprised  within 
the  region  of  Ardennes.  Tha  agricultural  produce  is  poor ; 
the  various  breeds  of  horses,  cattle,  sheep,  fa,  are  remark- 
ably email,  though  they  all  possess  individual  qualities 
of  endurance  or  their  flesh  of  flavour;  the  hams  are  re- 
nowned. The  forests  abound  in  game  of  oil  kinds ; red 
deer  are  plentiful,  and  wild  boars  have  of  late  become 
an  abundant  as  to  be  a serious  nuisance.  The  mineral 
productions  are  worthy  of  note.  Iron  ia  found  in  tha 
valley  of  the  Ourthe,  and  also  farther  south  near  Arlon ; 
lead  ia  extracted  at  Longwilly,  manganese  at  Biham,  tine 
at  Longwilly  sod  Bleid.  Building  stone  it  to  be  had 
throughout  the  province,  and  is  generally  employed,  brick 
houses  being  the  exception.  Thera  are  quarries  of  grey 
and  rose-coloured  marble  at  Wellin,  and  extensive  slate 
quarries  on  the  banka  of  the  SemoiB,  the  Sara,  and  the 
Balm.  The  trade  in  wood  and  bark  ia  considerable,  and 
there  are  some  important  tanneries,  as  well  as  iron- works, 
paper-mills,  and  limekilns.  Tha  principal  rivers  are  the 
Semois,  the  Lesae,  and  the  Ourthe,  affluents  of  the  Mature, 
and  the  Sara,  which  flaws  into  the  Rhine ; of  these  the 
Ourthe  alone  ia  navigable  for  a few  mitee  down  from 
Bureaux.  There  are  no  canals  ia  the  province,  so  that 
Luxemburg  is  entirely  dependent  on  railways  for  its  trsffis. 
The  Brussels  and  Basel  line  runs  through  the  whole  pro- 
vince, with  a station  at  Arlon,  the  capital ; and  branch  lines 
have  been  established  to  connect  the  principal  markets, 
Marche,  Durbuy,  Bastogne,  Virton,  Ac.,  with  the  main 
artery.  The  language  spoken  by  the  inhabitants  is  French, 
w ith  on  admixture  of  Walloon  dialect  und  an  inferior  kind 
of  German  on  the  borders  of  the  grand-duchy.  Tho  king 
of  the  Belgians  and  bis  brother  tho  count  of  Flanders 
possess  summer  residences,  with  extensive  forest  lands,  in 
tha  province  of  Luxemburg. 
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,LUXOR,  more  properly  El  Aksur,  “The  Castles"  (;j lur. 
pave,  of  kasr),  a village  on  the  Nilo,  450  miles  above  Cairo, 
occupies*  part  of  the  site  of  the  ancient  Thebes,  and  has  its 
name  from  the  ruins  described  in  vol,  vii,  p.  777.  The 
village  is  also  called  Abu’l  I.IajjAj  from  the  patron  saint 
whose  tomb  is  meutioned  bjf  Ibn  B;itu|.%  L 107,  ii.  253. 
See  also  YAkrit,  i.  338.  Luxor  is  tko  centre  for  visitors 
to  the  ruins  of  and  about  Thebes,  and  i$.  increasingly 
frequented  by  travellers  and  invalids  in  the  winter 
season,  being  the  only  placo  above  Osyflt  (SayfiO  provided 
with  hotel  accommodation  suitable  for  Europeans.  The 
district  is  the  seat  of  an  extensive  manufacture  of  forged 
antiques,  often  very  skilfully  mad* 

LUZON,  or  Lu^on.  See  Philippine  Islands. 

LYCANTHROPY  is  a term  used  comprehensively  to 
indicate  a belief,  firmly  rooted  among  all  savages,  and 
Jiugering  in  the  form  of  traditional  superstition  among 
peoples  comparatively  civilized,  that  men  are  in  certain 
circumstances  transformed  temporarily  or  permanently 
into  wolves  and  ott&r  inferior  animals.  In  the  European 
history  of  this  singular  belief,  wolf  transformations  appear 
as  by  far  the  most  prominent  and  most  frequently  recurring 
instances  of  alleged  metamorphosis,  and  consequently  in 
most  European  languages  the  terms  expressive  of  the 
general  doctrine  have  a special  reference  to  the  wolf. 
Examples  of  thtB  are  found  in  the  Greek  Awcavfyxujroc, 
Russian  volkodldk , English  vxre-ieolft  German  t oahrwolf, 
French  loup-garou,  And  yet  general  terms  (e.g.,  Latin, 
vcrnpellU;  Russian,  6borotcn ; Scandinavian,  hamrammr ; 
English,  turrukin , turncoat)  are  sufficiently  numerous  to 
furnish  soma  evidence  that  the  class  of  animals  into  which 
metamorphosis  was  possible  was  not  viewed  as  a restricted 
one.  It  is  simply  because  the  old  English  general  terms 
have  been  long  diverted  from  their  original  signification 
that  the  word  " lycanthropy  ” has  recently  been  adopted  in 
our  language  in  the  enlarged  sense  in  which  it  has  been 
defined  above. 

There  are  two  unfailing  characteristics  of  lycanthropous 
belief  (1)  there  can  nowhere  be  a living  belief  in  con- 
temporary metamorphosis  into  any  animal  which  has  ceased 
to  exist  in  the  particular  locality ; (2)  belief  in  metamor- 
phosis into  the  animal  most  prominent  in  any  locality  itself 
acquiree  a special  prominence.  These  characteristics 
apart,  the  phenomena  of  lycanthropy  exhibit  a very  con- 
siderable diversity  in  their  nature. 

Throughout  the  greater  psrt  of  Europe  the  were-wolf  is  preferred 
on  the  principles  just  noted.  There  are  old  tradition*  of  hie 
existence  in  England,  in  Wales,  and  in  Ireland.  In  southern 
France  the  Netherlands,  Germany,  Lithuania^BuIgam,  8crrta, 
Bohemia,  Poland,  and  Russia  he  can  hardly  be  pronounced  extinct 
®o*.  In  Denmark,  Sweden,  Norway,  and  Iceland  the  bear  com- 
pete* with  the  wolf  for  pre-eminence.  In  Persia  the  bear  is 
supreme,  in  Japan  the  fox  ; in  India  the  serpent  vies  with  the  tiger, 
in  Abvssinia  and  Bornou  the  hya?oa  with  the  lion,  in  eastern  Africa 
the  lion  with  the  alligstor  ; in  western  Africa  the  leopard  ia  per- 
haps most  frequently  tbo  form  assumed  by  man,  among  the 
Abipones  the  tiger,  among  the  Arawaks  the  jaguar,  and  eo  on. 
In  none  of  these  cases,  however,  ia  the  power  of  transformation 
limited  exclusively  to  the  prominent  and  dominant  animal. 

The  most  familiar  phase  of  the  superstition  ia  also  the 
latest  and  moat  sophisticated.  It  was  rib  belief  in  mere 
transformation  ; the  transformation  here  was  accomplished 
by  Satanic  ageocy  voluntarily  submitted  to,  and  that  for 
the  most  loathsome  ends,  in  particular  for  the  gratification 
of  a craving  for  human  flesh.  “The  were  wolves,”. writes 
Richard  Yeretegan  (Restitution  of  Decayed  Intelligence, 
1628),  “are  certayne  sorcerers,  who  having  annoynted 
their  bodies  vfeb  an  oyntment  which  they  make  by  the 
instinct  of  the  devill,  and  putting  on  a certayne  incliaunted 
girdle,  doe  not  onely  unto  the  view  of  others  scenic  as 
wolves,  but  to  their  owne  thinking  have  both  the  shape 
«nd  nature  of  wolves,  eo  long  as  they  weare  the  said  girdle. 
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And  tuey  do  dispose  themselves  as  very  wolves,  iu  wourry- 
ing  and  killing,  and  most  of  humane  creatures."  Such 
were  the  views  about  lycanthropy  current  throughout  the 
continent  of  Europe  wbon  Verstegan  wrote.  France  in 
particular  seems  to  have  been  infested  with  were-wolves 
during  the  16th  century,  and  the  consequent  trials  were 
very  numerous.  In  some  of  the  cases, — e.g those  of 
the  Gandiilon  family  in  the  Jura,  the  tailor  of  Cbillonn, 
and  Roulet  in  Angers,  all  occurring  in  the  year  1598, 
— there  was  clear  evidence  against  the  accused  of  murder 
and  cannibalism,  but  none  of  association  with  wolves ; in 
other  cases,  as  that  of  Gilles  Gamier  in  Dole  in  1573,  there 
was  clear  evidence  against  some  wolf,  but  none  against  the 
accused ; in  all  the  cases,  with  hardly  an  exception,  there 
was  that  extraordinary  readiness  in  the  occnstd  to  confess 
and  even  to  give  circumstantial  details  of  the  metamor- 
phosis, which  ia  one  of  the  most  inexplicable  concomitants 
of  mediaeval  witchcraft  Yet,  while  this  lycanthropy  fever, 
both  of  suspectors  and  of  suspected,  was  at  its  height,  it 
was  decided  in  the  case  of  Jean  Grenier  at  Bordeaux,  in 
16C«3,  that  lycanthropy  was  nothing  more  than  an  insane 
delusion.  From  this  time  the  loup-garou  gradually  ceased 
to  be  regarded  as  a dangerous  heretic,  and  fell  belt  into 
his  n re-Christian  ic  position  of  being,  simply  a “ man-wolf- 
fiend/’  as  which  he  still  survives  among  the  French 
peasantry.  In  Prussia,  Livonia,  and  Lithuania,  according 
to  the  bishops  Olaus  Magnus  and  Majolus,  the  were-wolves 
were  in  the  16th  century  far  more  destructive  than  “true 
and  natural  wolves,"  and  their  heterodoxy  appears  from 
the  assertion  that  they  formed  “an  accursed  college”  of 
those  “ desirous  of  innovations  contrary  to  the  divine  law.” 
In  England,  however,  where  at  the  beginning  of  the  17th 
century  the  punishment  of  witchcraft  was  still  zealously 
prosecuted  by  James  L,  the  wolf  had  been  so  long 
extinct  that  that  pious  monarch  was  himself  able  ( Demo- 
nologicj  lib.  ill)  to  regard  “warwoolfea”  as  victims  of 
delusion  induced  by  “a  naturall  superabundance  of 
melauchoiie.”  Only  small  creatures,  such  as  the  cat,  the 
hare,  and  the  weasel,  remained  for  the  malignant  Borcerer 
to  transform  himself  into;  but  be  was  firmly  believed  to 
avail  himself  of  these  agencies.  Belief  in  witch-animals 
still  survives  among  the  uneducated  classes  in  parts  of  the 
United  Kingdom. 

The  were  wolves  of  the  Christian  dispensation  were  not, 
however,  all  heretics,  all  viciously  disposed  towards 
mankind.  “According  to  Baronius,  in  the  year  617,  « 
number  of  wolves  presented  themselves  at  a monastery, 
and  tore  in  pieces  several  friars  who  entertained  heretical 
opinions.  The  wolves  sent  by  God  tore  the  sacrilegious 
thieves  of  the  army  of  Francesco  Maria,  duke  of  Urbino, 
who  had  come  to  sack  the  treasure  of  the  holy  house  of 
Loreto.  A wolf  guarded  and  defended  from  the  wild 
beasts  the  head  of  St  Edmund  the  martyr,  king  of  England. 
St  Oddo,  abbot  of  Cluny,  assailed  in  a pilgrimage  by  foxes, 
was  delivered  and  escorted  by  a wolf."1  Many  of  the 
wero-wolvea  were  most  innocent  and  God-fearing  persons, 
who  suffered  through  the  witchcraft  of  others,  or  simply 
from  an  unhappy  fate,  and  who  as  wolves  behaved  in  • 
truly  touching  fashion,  fawning  upon  and  protecting  theii 
benefactors.  Of  this  sort  were  the  “ Biaclaveret"  in  Marie 
de  France’s  poem  (e.  1200),  the  hero  of  “ William  and  the 
Werewolf"  (translated  from  French  into  English  about 
1350),  and  the  numerous  princes  and  princesses,  knights 
and  ladies,  who  appear  temporarily  in  beast  form  in 
the  Mdhrchen  of  the  Aryan  nations  generally.  Nay  the 
power  of  transforming  others  into  wild  boasts  was  attributed 
not  only  to  malignant  sorcerers,  but  also  to  Christian  saints. 
“Omnea  angeli,  boui  et  mali,  ex  virtute  naturali  babent 

1 A.  da  Quhcrnstis,  ZoUogicai  MytJtUogy,  1372,  vot  ii.  p.  146. 
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potesiatem  transmutandi  corpora  nostra,"  was  the  dictum 
of  8t  Thomas  Aquinas.  A Russian  story  tells  how  the 
apostles  Peter  and  Paul  tamed  an  impious  husband  and 
wife  into  bears ; St  Patrick  transformed  Vereticus,  king  of 
Wales,  into  a wolf ; and  St  Natalis  cursed  an  illustrious 
Irish  family,  with  the  result  that  each  member  of  it  was 
doomed  to  be  a wolf  for  seven  years  In  other  tales  the 
divino  agency  is  still  more  direct,  while  in  Russia,  again, 
men  are  supposed  to  become  were -wolves  through  incurring 
the  wrath  of  the  deviL 

There  is  thus  an  orthodox  as  well  as  a heterodox  were- 
wolf ; and,  if  a survey  be  taken  of  the  lycanthropous  beliefs 
of  non-Christian  peoples,  this  distinction  among  shape- 
changers  will  bo  equally  obvious.  The  gods  of  ancient 
mythology,  Hindu,  Persian,  Greek,  and  Teutonic,  had  an 
apparently  unlimited  power  of  assuming  animal  forma 
These  gods,  moreover,  constantly  employed  themselves  in 
changing  men  and  women  into  beasts,  sometimes  in 
punishment  of  crimo,  sometimes  out  of  compassion,  and 
sometimes  from  pure  voluptuousness.  Thus  Kabandha 
was  changed  by  Indra  into  a monster,  Triaankn  by  the 
sons  of  Yasishtha  into  a bear,  Lycaon  by  Zeus  into  a wolf, 
Callisto  into  a bear,  Io  into  a heifer ; the  enemies. of  Odin 
became  boars,  and  bo  on.  It  is  admittedly  difficult  to 
trace  tbe  original  meaning  of  these  legends,  but  the  alleged 
metamorphosis  of  a god  is  at  times  clearly  associated  with 
his  worship  under  the  form  of  the  animal  be  turned  into 
in  tho  region  where  the  metamorphosis  was  said  to  have 
occurred.  Indra  in  the  form  of  a bull  encountered  the 
monster  Yritra,  and  released  tho  cowb  he  had  stolen; 
Indra  was  invoked  as  a bull,  and  to  him  the  bull  and  the 
cow  were  sacred  among  the  Hindu  a.  Derketo  became  a 
fish  near  Ascalon ; a fish-goddess  identified  with  her  was 
worshipped  in  Syria,  and  the  fish  sacred  to  her  were  not 
eaten.  Poseidon,  the  inventor  of  horses,  was,  as  a horse, 
the  father  of  the  steeds  Arion  and  Pegasus,  and  the  horse 
was  sacred  to  him.  Jupiter  Ammon  appeared  as  a ram  in 
the  deserts  of  Libya;  in  Libya  he  had  au  oracle  where 
the  ram  was  sacred  to  him,  and  his  image  wore  ram’s 
horns.  So  too  metamorphosis  by  gods  is  in  some  coses 
connected  with  local  traditions  The  Arcadians,  or  bear- 
tribe,  sprang  from  the  were-bear  Callisto ; the  Lycians,  or 
wolf-tribe,  were  wolves  when  they  conducted  to  the  river 
Xanthua  the  were  wplf  Leto,  mother  of  the  Lycian  ApMlo. 
Turning  from  the  gods  to  tho  heroes  of  classical  romance, 
we  find  traditions  more  interesting  and  more  instructive, 
because  they  must  have  some  real  historical  foundation. 
Yet  they  also  aboqnd  in  episodes  of  beast  mothers  and 
beast  fathers,  and  also  of  lycantbropy  proper.  Cyrus 
was  suckled  by  a bitch,  the  Servian  hero  Miloeh  Kobilitch 
by  a mare,  the  Nome  Sigurd  by  a hind,  the  German 
Dieterich  and  the  Latin  Romulus  by  wolves;  tbe  pro- 
genitor of  the  Merovingian  kings  was  a bull,  of  the  Daniel 
royal  race  a bear ; Sigmund  and  Sinfiotli  in  tbe  Vdaunga 
Saga  become  wolves,  Nagli  in  the  Eyrbgggia  Saga  a boar. 
The  Beraerkir  of  Iceland  asserted  their  ability  to  become 
bears  and  wolves,  and  dressed  themselves  in  the  skins  of 
these  animals ; their  existence,  their  garb,  and  their 
pretensions  are  historical  facts.  In  the  Sanskrit  epic,  the 
Makabharata,  the  hero  Puloman  becomes  a wild  boar  to 
carry  off  tho  wife  of  Bhpigu  ; the  house  of  Brabant  traced 
its  origin  to  a transformed  swan.  Beast-form  is,  however, 
in  mythology  proper  far  oftener  assumed  for  malignant 
than  for  benignant  ends ; indeed  the  heroes  aud  anthropo- 
morphic gods  of  the  great  religious  systems  are  principally 
distinguished  for  their  victories  over  the  semi-human  semi- 
bestial  demons.  The  bull  Indra  fights  the  demon  serpent 
Vjitre,  and  so  forth;  the  Theban  Cadmus,  the  Russian 
Ivan,  the  Norse  Sigurd,  all  encounter  dragons  or  serpents, 
which  possess  human  characteristics.  In  most  of  such 


case*  indeed  the  human  as  well  as  uie  beast  form  is 
distinctly  attributed  to  the  demon. 

It  is  because  they  may  after  all  be  properly  associated 
with  tbe  undoubted  phenomena  of  modem  savage  life  that 
these  facta  of  ancient  mythology  are  hero  alluded  to. 
Among  savages  there  iB  the  most  confident  belief  in 
metamorphosis, — metamorphosis  effected  for  tho  most 
salutary  and  for  the  most  baneful  ends.  Io  the  neighbour- 
hood of  Tette  on  the  Zambesi  every  chief  is  credited  with 
the  power  of  assuming  lion  shape ; every  lion  is  respected 
as  being  a transformed  chief  or  the  spirit  of  a chief 
departed.  Moreover,  there  is  a special  class  of  “ doctors  n 
or  medicine-men,  known  as  44  pondoros,”  scattered  through 
the  villages,  who  pretend  to  powers  of  metamorphosis,  and 
thus  are  regardod  with  both  respect  and  dread  ; their  kindly 
disposition  they  display  by  hunting  for  the  community  in 
Hon  Bhape,  and  then  bringing  borne  the  game.  Among 
the  Arawaks  of  Guiana,  the  Kandhs  of  Orissa,  and  the 
Jaknns  of  th*  Malay  peninsula,  beast  form  is  said  to  be 
assumed  by  those  desiring  to  avenge  themselves  justly  on 
enemies.  Beast- parents  and  cases  of  women  alleged  to 
have  borne  beast  children  are  also  familiar  to  savages. 
But  this  is  only  one  side  of  the  picture  The  “ kanainm- 
tiger"  (•.«.,  man -jaguar)  of  Arawak  may  bo  possessed  by 
the  spirit  of  a man  devoted  to  bloodshed  and  cannibalism  ; 
“there  is,”  writes  the  Rev.  Mr  Brett,  41  no  superstition 
more  prevalent  among  the  Indians  than  this,  and  none 
which  causes  more  terror."  In  Ash  an  go-land,  where  there 
are  distinct  traces  of  animal  worship,  a were-leopard  was 
at  the  time  of  Du  Chaillu’s  visit  charged  with  murder 
and  metamorphosis,  and,  confessing  both,  was  slowly  burnt 
to  death,  quite  in  the  etyle  of  mediaeval  Europa  Similar 
occurrences  have  been  known  among  the  Kola  (of  ChiitiA- 
Nigptlr)  and  among  tho  Arabs. 

The  expedients  supposed  to  be  adopted  for  effecting  change  of 
shape  may  here  be  noticed.  One  of  the  simplest  apparently  was  the 
removal  of  clothing,  and  in  particular  of  a girdle  of  human  akin,  or 
the  putting  on  of  such  a girdle, — more  commonly  tho  putting  on  of 
agirdle  of  the  skin  of  the  animal  whoso  form  was  to  be  assumed. 
This  last  device  is  doubtless  a substitute  for  the  assumption  of  an 
entire  animal  skin,  which  also  is  frequently  found.  In  other  cases 
the  body  is  rubbed  with  a magic  salve.  To  drink  water  out  of  tbe 
footprint  of  tha  animal  in  question,  to  partake  of  its  brains,  to 
drink  of  certain  enchanted  streams,  were  also  considered  effectual 
inodes  of  accomplishing  metamorphosis.  Claus  Magnus  says  that 
the  Livonian  were- wolves  were  initiated  by  draining  a cup  of  beer 
specially  prepared,  and  repeating  a set  formula.  Mr  Ralston  in  his 
Song*  of  the  Russian  RtopU  gives  the  form  of  incantation  still 
familiar  in  Russia.  Various  expedients  also  existed  for  removing 
the  beast-shape.  Tho  simplest  was  the  act  of  the  enchanter  (operat- 
ing either  on  himself  or  on  a victim) ; another  was  the  removal 
of  tho  animal  girdle.  To  kneel  in  one  spot  for  a hundred  yean,  to 
ho  reproached  with  being  a wero-woff,  to  be  sainted  with  the  sign 
of  the  cross,  or  addressed  thrioe  by  baptismal  name,  to  be  struck 
three  blows  on  the  forehead  with  a knife,  or  to  have  at  least  three 
drops  of  blood  drawn  were  also  effectual  cures.  The  last-mentioned 
was  quite  essential  to  tho  subsistence  of  the  superstition.  Its 
abeuraity  would  have  much  sooner  appeared,  but  for  the  theory 
that,  directly  the  were-wolf  was  wounded,  he  resumed  his  human 
shape  ; in  every  case  where  one  accused  of  being  a were- wolf  wan 
token,  he  was  certain  to  be  wounded,  and  thus  the  difficulty  of  his 
not  being  found  in  beast  form  was  satisfactorily  disposed  cL 

The  foregoing  types  of  lycanthropy,  in  which  the 
divine  or  diabolical  agency  is  always  emphasized,  are 
presumably  less  primitive  than  those  cases  in  which  super- 
human agency  is  not  bo  prominent  The  following  cases, 
therefore,  Beem  to  be  more  intimately  connected  with  the 
origin  of  the  beliof.  (1)  The  Kandhs  believe  44  natural 
tigers  to  kill  game  only  to  benefit  men,  who  generally  find 
it  bnt  partially  devoured  and  share  it ; while  the  tigers 
which  kill  men  are  either  Tari  (a  goddess),  who  has 
assumed  the  form  of  a tiger  for  purposes  of  wrath,  or  men 
who,  by  the  aid  of  a god,  have  assumed  the  form  of  tigers, 
and  are  called  4 mleepa  tigers.'  ” A distinction  was 
previously  drawn  between  friendly  and  hostile  ly  can  thro- 
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pistB ; here  a distinction  la  drawn  between  friendly  and 
hostile  tigers,  and  lycanthropy  is  introduced  to  explain 
the  cases  of  hostility.  Again  (2)  in  the  native  literature 
of  modern  savages  there  constantly  occur  stories  of  the 
“Beauty  and  the  Beast”  type,  so  distinctly  resembling 
those  of  the  Aryan  Jfdhrehen  as  to  indicate  identity  of 
origin ; but,  while  in  the  Aryan  story  the  beast-form  of 
tLe  hero  or  heroino  is  generally  at  la&t  removed,  in  the 
savage  story  the  incongruity  of  the  beest-form  is  scarcely 
realized,  and  the  Indian  lover  lives  happily  with  hia  beaver 
bride,  the  Zulu  maiden  with  her  frog  husband.  And  (3) 
in  many  instance®  the  power  or  necessity  of  transformation 
ia  ascribed,  not  to  individuals,  but  to  clans  or  nations. 
Thus  the  aboriginal  Naga  tribes  of  India  seemed  to  the 
Aryans  to  take  the  form  of  serpents ; the  Neuri  seemed  to 
the  Scythians,  and  the  Hirpini  to  the  Homans,  to  become 
wolves,  os  also  did  the  native  Irbh  of  Os&ory  to  the  early 
Christian  priests ; the  Abyssinian®  credit  the  Buda  caste 
(blacksmiths  and  potters  of  alien  stock)  with  ability  to 
become  hyrenas  at  pleasure ; tbo  Berserkr-rage  of  Iceland  b 
perpetuated  in  the  modern  Scandinavian  belief  that  Lapps 
and  Finns  can  take  the  form  of  bears.  In  mediaeval  times 
Blob  bad  a special  celebrity  for  were  wolves,  and  persons 
named  Garnier  or  Grenier  were  generally  assumed  to  bo 
lycanthropista. 

When  we  find  that  these  three  distinct  classes  of 
primitive  facta  regarding  lycanthropy  are  all  referable  to 
a common  origin,  there  seems  good  reason  for  regarding 
that  as  being  in  troth  the  origin  of  lycanthrqpoua  belief. 
And  thus  wo  are  led  to  refer  lycanthropy  to  the  more 
general  facta  of  • primitive  Totkmibm  (q.v.),  for  the  facts 
recited  are  as  undoubtedly  characteristic  of  the  latter  as 
of  the  former.  Where  the  totem  is  an  animal,  it  is 
regarded  as  the  ancestor  of  the  tribe ; all  animals  of  its 
•neriHA  are  revered,  and  are  never  willingly  killed ; however 
dangerous  to  life,  they  are  feigned  by  the  tribe  to  bo 
friendly  to  them,  and  hostile  only  to  their  enemies.  Apply- 
ing these  facts  to  the  fbrcgoing  lycanthropous  phenomena 
in  order,  we  observe  (1)  that  the  tiger  is  a totem  god 
among  the  Kandha;  consequently  ho  reserves  his  wrath 
for  their  enemies.1  Individual  enemies  would,  however, 
be  created  whenever  an  individual  Kandh  had  the  blood- 
feud  against  another,  for  then  his  totem  was  bound  to  aid 
him.  Such  we  saw  was  in  fact  the  Kandh  explanation 
of  the  wrath  of  the  totem.  The  development  of  sorcery 
would  naturally  lead  to  the  utilization  of  4lr  totem  as 
assistant  in  it  also.  The  Arawak  ^kauaima”  is  both 
lawful  avenger  and  cruel  sorcerer;  and  from  a similar 
reason  probably  did  the  wolf  or  were-wulf  in  Europe 
become  a synonym  for  outlaw.  The  outlaw  was  at  first 
•imply  tbo  peaceless  man — the  man  who  preferred  vendetta 
to  money  composition  for  injuries, — as  ho  was  originally 
bound  to  do,  subsequently  entitled  to  do,  and  finally 
prohibited  from  doing.  (2)  The  beast-hero  of  savage 
tfory  ceases  to  be  strange  when  we  learn  that  “a  beaver," 
“ a dog,"  “ a grizzly  bear,  ” mean  respectively  a person  of 
a tribe  having  the  animal  in  question  for  totem.  And  so 
too  (3)  with  the  third  class  of  phenomena  which  contcm- 
plites  tribes  turned  into  beasts.  The  Nagas  had  the 
serpent  for  totem  ; apparently  the  Hirpini,  and  the  native 
Irish  in  many  districts,  had  the  wolf;  they  certainly 
senerated  and  worshipped  that  animal.  The  Lapps  are 
fc/jowa  to  worship  the  bear.  BloiB  means  the  “city  of 
wolves.”  Doubtless  all  cases  of  this  sort  admit  of  similar 
explanation. 

The  doctrine  of  lycanthropy  or  metamorphosis  of  living  men 
emit  be  distinguished  from  tbo  doctrine  of  metempsychosis  or  tranv 
migration  of  soul*.  It  no  doubt  was  usual  to  conclude  that  the 

1 The  Wstad  of  East  Africa  distinctly  describe  all  wild  beast*  save 
•heir  own  toteiu-auimala  as  enemy-scouts. 


’HEOPY  91 

souls  of  cataleptic  and  epileptic  patients  sojourned  temporarily  in 
animals,  while  the  patients  were  unconscious  ; buV  this  pbise  of 
lycanthropy  is  too  rare  and  too  abnormal  to  be  associated  with  the 
origin  of  the  superstition.  Transmigration  after  death,  involving 
the  belief  in  a future  state,  raises  questions  as  puzzling  as  does 
lycanthropy  itself,  and  questions  quito  of  a different  kina,  because 
in  normal  lycanthropy  the  change  effected  is  an  actual  corporeal 
one.  Mr  Tylor  therefore  throws  littlo  light  on  the  origin  of  fyesn- 
thropjr  when  he  connects  it  with  metempsychosis.  In  the  form 
familiar  to  us  it  doubtless  involves  the  doctrine  of  “ animism  the 
doctrine  that  animals,  plants,  and  things  are  prompted  to  action  by 
spirits  similar  to  those  possessed  by  men  ; but,  whether  lycanthropy 
is  simply  a special  application  of  a general  doctrine  of  animism,  anu 
is  not  rather  one  of  the  earliest  advances  from  a blind  totomism  to  a 
general  animistic  theory,  may  fairly  be  questioned.  This  at  least 
seems  plain : animism,  apart  from  toUrausro,  is  not  itself  sufficient 
to  explain  lycanthropy,  for  even  animistio  beliefs  are  not  developed 
abnormally,  but  along  lines  predetermined  by  circumstance.  Mr 
Tylor’s  views  are.  however,  so  cautiously  and  to  aug^cstivL-ly 
expressed  as  to  deserve  close  study.  Hardly  so  satisfactory  are 
the  other  theories  on  the  subject,  which,  passing  over  varia- 
tions in  detail,  fall  into  two  classes— the  mythological  and  the 
rationalistic.  On  the  former  view,  now  upheld  by  a large  school  of 
inquirers,  the  andent  Aryan  myths,  ana  their  modern  represen- 
tatives tne  Mahrthtn,  are  regarded  as  imaginative  descriptions 
(principally  due  to  the  use  of  metaphorical  language)  of  the  great 
elemental  powers  and  changes  of  nature.  On  such  a view  the 
occurrence  of  shape-changing  gods  and  heroes  is  simple  and  natural, 
so  long  as  tho  persons  are  purely  mythical,  because  thus  far  nothing 
need  be  deemed  strange  or  unnatu&L  But  the  theory  breaks  down 
when  it  ventures  ou  elucidation  of  historical  fact*  It  seems  vsin  to 
contend,— although  it  is  contended,— that  “ tho  terrible  delusion  of 
lycanthropy  arose  from  the  mere  use  of  an  equivocal  wc-d  " (A««»r, 
“wolf,"  for  Attucdf,  “shining").  Attempt  to  substantiate  in  detail 
this  explanation  of  history  is  absolutely  fatal.  “Whence,”  it  is 
asked,  “came  the  notions  that  men  were  changed  into  wolves,  bears, 
and  birds,  and  not  into  lions,  fishes,  or  roptilesf"  and  the  triumphant 
reply  is  that  the  first-named  animals  were  selected  for  glossiness 
or  luminosity  of  coat*  Consequently,  if  transformation  into  tbs 
other  animals  was  also  believed  in,  tne  theory  stands  self- refuted. 
Now  Hippomenes  and  Atalanta  were  for  impiety  turned  into  lion 
and.  lioness,  Cadmus  and  Harmon  ia  into  serpents ; and  these  cases 
of  transformation  have  almost  as  intimate  an  association  with  the 
historical  belief  in  mon-lions  and  men-Berpents  as  the  case  of 
Lycaon  (mythologically  — the  shiner,  the  sun)  has  with  lycanthropy. 
Cognate  to  the  mythological  doctrine  is  the  doctrine  of  the  per- 
sonification as  demons  of  sll  obstacles  which  men  have  encountered 
in  tho  long  struggle  for  existence,— among  these  the  wilder  and  mors 
savage  animals.  This  is  just  a one-sided  animism;  it  is  inadequate 
to  explain  how  tho  savage  beasts  so  often  became  mild  and  gentle 
men.  The  rationalistic  theories  are  open  to  the  same  objections  : to 
account  for  diviue  and  benignant  Ivcanthropists  they  havo  to  bo 

S fomented  by  the  mythological  theories  ; they  themselves  deal 
isively  with  the  more  tepulsive  characteristics.  The  most 
recent  exponent  of  the  rationalistic  theory  is  Mr  Baring  Gould,  who 
rests  his  cose  ou  a proof  of  the  facta  that  there  ia  “ an  innate  craving 
for  blood  implanted  in  certain  natures,  restrained  under  ordinary 
circumstances,  but  breaking  forth  occasionally,  dceompanitd  u-ilk 
halt  urination,  leading  in  most  cases  to ‘cannibalism."  That  can- 
nibalism and  craving  for  blood  had  a natural  (though  not  a neces- 
sary) connexion  with  lycanthropy,  if  it  originated  among  savages, 
need  not  he  disputed  ; but  Mr  Bering  Gould’s  instances,  drawn 
from  medieval  European  history,  are  undoubtedly  exceptional. 
Hallucination,  however,  has  been  accepted  aa  sufficient  explana- 
tion of  lycanthropy  by  many  eminent  authorities,  besides  Mr 
Gould,  fcnd  raises  a graver  question.  Belief  in  transformation  into 
beasts  has  been  acknowledged  as  a distinct  type  of  monomania 
by  medical  men  since  the  days  of  Paulus  dvgineu  (7th  century) 
at  loast ; but  even  in  madness  there  is  method,  and  insane 
delusions  must  reflect  the  usages  and  beliefs  of  contemporaneous 
society.  Here  the  weakness  of  the  case  appears.  Mr  Gould,  for 
instance,  merely  states  that  the  victims  were  rustics,  and  wolves 
the  chief  terror  of  their  homesteads,  an  explanation  valid  only  oa 
the  assumption  that  the  idea  of  metamorphosis  was  already  familiar, 
—an  assumption,  that  is,  of  tbo  whofo  matter  at  Issue.  Besides,  it 
is  the  popular,  not  the  individual,  belief  in  transformation  that  is 
strange  ; to  trace  its  origin  to  insane  delusion  makes  it  stranger 
still,  for  suuo  men  are  particularly  sceptical  regarding  the  reality  ol 
the  impressions  of  the  insane.  Sane  men,  moreover,  believed  in 
transformation,  not  only  into  malignant  wolves,  but  also  into  harm- 
less cats  and  hares,  which  in  consequence  became  malignant  and 
dangerous.  How  can  th«  rationalistic  theory  account  for  a phenot 
meoon  like  this  f On  the  whofo,  there  seems  tittle  doubt  th«t. 
whether  the  origin  of  lycanthropy  rests  in  totemisan  or  not.  Mi 

* Bir  O.  W.  Cox,  Tlx*  Mythology  (ht  Aryan  Nation*,  Loudon, 
1870,  vol  l.  pp.  03  note,  231,  303,  459  ; vol.  ii.  p.  73  note. 
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Tylor  \9  Bjjbt  iu  referring'  lycanthropous  insane  delusions  to  an 
antecedent  belief  in  lycanthropy,  instead  of  ascribing  lycanthropy 
to  insane)  delusions. 

Literal  we.— In  tlio  mimmiui  medlars]  works  itlrtcicd  to  Uio  staily  tif 
•orwiy  mul  wltcht-mlt.  Use  contumiioraneiia»]iliasi:s  of  Ijcuiillirupy  occupy  u pro- 
minent pl.ioo.  lit  aiLlition  to  llto  auCliar*  who  him:  been  «lrr»iJy  mentioned,  the  : 
following  uiuy  be  named  u ni*inc  *(Hci«l  ailcnilon  to  this  subject: — Wlcr,  IH 
/‘rrtlijiit  l/xhiifaMui,  AturUrdum.  IKJitj  tkxlin,  tUmanammmia  Jo  Sortien,  < 
Paris,  1560;  Ituguut.  Ditenure  dtt  Soevitrt,  Lyont,  2i|  fit.  lun«;  Urn  ere,  Tut/euv 
de  flneoutUintt  tie  Maueui  $ Aji/cj,  Paris.  14113  ; TreHtix.  Ot  Ope  ration*  Dxhumu  m, 
Paris,  1615 ; see  hUo  UUireil,  .Ssridurunnu  7Y<um/>Aii1iu.  for  tho  English  equi- 
valents of  lycanthropy.  Treatises  solely  confined  to  lycanthropy  are  rare  both 
In  med  a-val  and  In  modem  times  ; but  a few  are  well  known,  as,  foe  Instance, 
thore  of  Ikiurqurlot  nnd  Nyiiauld.  De  la  Lgcanthropi*.  Parts,  1615  ; Harts,  D* 
Wcrieolf,  Mutlcsrt,  IRfld;  Haring  Ooold,  Tht  Book  of  Wcrt  voiitt,  London,  1605. 
Incidentally,  howurcr.  lycanthropy  lias  engsged  tho  attention  of  a Urge  number 
of  wrlteis,  most  of  whom  theorlxo  regarding  its  origin.  An  exhaustive  enumera- 
tion of  there  cannot  bn  here  attempted  ; but  the  following  works  will  be  found 

Kllcutsrly  Instructive: — Grimm.  Dtuticht  Uglhologit,  vols.  li.  and  111.,  4th  «L, 
rllii,  1876;  Wclcker.  Klein*  Sehriflm,  vol.  ill  , Lonn,  1650;  Walts,  Autkropo- 
logie,  vol.  U..  Lclpaic.  I860;  Dsrenf.  Popular  Tain  from  tht  Sort*  (Introduction), 
Edinburgh,  1850;  Afunaslcf.  PoeUcbetliya  Vourffntpa  .Varyas  so  Prirodu,  voL 
til,,  Miscow,  18C0;Tyloir,  PrimitietCullvrt,  vol.  1.,  London,  1871. nnd  Anthropology, 
chap.  >lv.  and  xv.t  London,  1861  ; Gabematis,  Zoological  Mythology  (especially 
chap*.  xl.  and  xiL),  London,  1872;  Kalston.  Sonyt  of  tht  Kutiian  People,  London, 
1872 ; Lattncl  do  la  Salle.  Croffancet  el  Legendet  fa  Centre  de  la  Prance,  Paris, 
1675  ; Conway,  Demonology  and  Dial  Lore,  vol,  I.,  London,  1k79.  For  tho  medical 
kt peers  of  lycanthropy,  consult  tho  Aip>uo t Journal  of  Menial  Science,  vol  UL 
p.  100  (Dr  D.  H.  Tukr>.  and  authorities  there  cited,  (J.  F.  M'L) 

LYCAON,  son  of  Pelasgus  or  of  Aizeus,  was  the 
knythical  first  king  of  Arcadia,  who  founded  the  firet  city 
jLycoaoura  and  the  worship  of  Zeus  on  Mount  Lyc&ua. 
He,  or  his  fifty  impious  sons,  entertained  Zeus  and  set 
jbefore  him  a dish  of  humaa  flesh ; the  god  pushed  away 
the  dish  in  disgust  and  overturned  the  table  at  a place 
called  Trapezus.  In  punishment  either  lightning  slew  the 
king  and  his  sons,  or  they  were  turned  into  wolves. 
Pausanias  (viii.  2)  says  that  Lycaon  sacrificed  a child  to 
Zeus,  and  was  during  the  sacrifice  turned  into  a wolf. 
|Henceforth  the  story  ran — a man  was  turned  into  a wolf  at 
|each  annual  sacrifice  to  Zeus  Lycseus,  recovering  his  human 
(form  after  ten  years  if  he  had  not  during  that  time  eaten 
Ihuman  flesh.  Lycaon  is  evidently  the  Lycaean  form  of 
a very  common  conception,  viz.,  the  divine  first  man, 
Vhose  life  is  the  heavenly  fire,  who  comes  to  earth 
and  returns  to  heaven  as  the  lightning.  The  oldest  city, 
the  oldest  cultus,  and  the  firet  civilization  of  Arcadia  are 
attributed  to  him.  The  mysterious  cultus  and  the  human 
'sacrifices,  which  continued  apparently  through  the  historical 
'period  (Paus.,  viii.  38),  of  Zeus  Lycaeus  have  moulded  the 
legends  of  the  Lycrcan  first  man  and  first  king.  Moreover 
his  name,  which  is  connected  with  that  of  the  mountain, 
suggested  a derivation  from  Avkoc,  wolf ; and  legends 
analogous  to  those  of  the  Teutonic  were-wolf  (see  Lycan- 
thropy) naturally  grew  round  him. 

, LYCAONIA,  in  ancient  geography,  was  the  name  given 
to  a province  in  the  interior  of  Asia  Minor,  north  of  Mount 
Taurus.  It  was  bounded  on  the  E.  by  Cappadocia,  on  tho 
N.  by  Galatia,  on  the  W.  by  Phrygia  and  Pisidia,  while 
to  the  S.  it  extended  to  the  chain  of  Mount  Taurus,  from 
which  it  was,  however,  in  part  separated  by  Isauria,  though 
some  writers  included  that  district  in  Lycaonia.  Its 
boundaries  appear  indeed  to  have  varied  at  different  times, 
as  was  tbs  case  with  all  the  nations  of  Asia  Minor.  The 
name  is  not  found  in  Herodotus,  but  Lycaonia  is  men- 
tioned by  Xenophon  os  traversed  by  Cyrus  the  youngor 
on  his  march  through  Asia.  That  author,  however,  de- 
scribes Iconium,  one  of  the  principal  cities  of  Lycaonia,  as 
included  iu  Phrygia.  But  in  Strabo’s  time  the  limits  of 
the  province  were  more  clearly  recognized,  though  Isauria 
was  by  some  authors  considered  as  a part  of  Lycaonia,  by 
others  os  a distinct  province.  Ptolemy,  on  the  other  hand, 
includes  Lycaonia  as  a part  of  Cappadocia,  with  which  it 
may  have  been  associated  by  the  Romans  for  administrative 
purposes ; but  the  two  countries  are  clearly  distinguished 
both  by  Strabo  and  Xenophon. 

Lycaonia  is  well  described  by  Strabo  os  a cold  region  of 
elevated  plains,  affording  pasture  to  wild  asses  and  to  sheep. 
It  in  fact  forms  a part  of  the  great  table-laud  which  con- 
stitutes the  whole  interior  of  Asia  Minor,  and  has  through- 


out its  whole  extent  an  elevation  of  more  than  3000  feet 
above  the  sea.  It  suffers,  moreover,  severely  from  the 
want  of  water,  aggravated  by  the  abundance  of  salt  in  the 
soil,  so  that  the  whole  northern  portion  of  the  province, 
extending  from  near  Iconium  to  the  suit  lake  of  Tatta,  ar  d 
the  frontiers  of  Galatia,  was  almost  wholly  barreu.  Other 
portions  of  the  couutry,  however,  notwithstanding  the 
deficiency  of  water,  were  well  adapted  for  feeding  sheep, 
so  that  Amyntas,  king  of  Galatia,  to  whom  the  district 
was  for  a time  subject,  maintained  there  not  less  than  three 
hundred  flocks,  which  brought  him  iu  a large  revenue. 

Though  tho  greater  part  of  Lycaonia  is  a broad  oped 
plain,  extending  03  far  as  the  underfalls  of  the  Taurus,  its 
monotonous  character  is  interrupted  by  some  minor  ranges, 
or  rather  groups  of  mountains,  of  volcanic  character,  el 
which  the  Kara  Dagh  in  the  southern  portion  of  the  district, 
a few  miles  north  of  Karaman,  rises  to  a height  of  abov* 
8000  feet,  while  the  Karadja.  Dagh,  to  the  north-east  At 
the  preceding,  though  of  very  inferior  elevation,  presents  a 
striking  range  of  volcanic  cones.  The  mountains  in  the 
north-west  of  the  province,  near  Iconium  and  Laodices,  op 
the  other  hand,  are  the  termination  of  the  great  range  ol 
the  Sultan  Dagh,  which  traverses  a large  part  of  Phrygia. 

! The  Lycaonians  appear  to  have  been  in  early  times  to  t 
• great  extent  independent  of  the  Persian  empire,  and  were 
| like  their  neighbours  the  Isaurians  a wild  and  lawless  race 
of  freebooters ; but  their  country  was  traversed  by  one  of 
the  great  natural  lines  of  high  road  through  Asia  Minor, 
from  Sardi*  nnd  Ephesus  to  the  Cilician  gates,  and  a few 
considerable  towns  would  naturally  grow  up  along  this  lies 
of  route.  The  most  important  of  these  was  Iconium,  iri 
the  most  fertile  spot  in  the  province,  of  which  it  has  always 
continued  to  be  the  capital  It  is  still  called  Konieh.  A 
little  farther  north,  immediately  on  the  frontier  of  Phrygia, 
stood  Laodices  (Ladik),  called  Combusta,  to  distinguish  it 
from  the  Phryg’tn  city  of  that  name;  and  in  the  south/ 
near  the  foot  of  Mount  Taurus,  was  Laranda,  now  called 
Karaman,  which  bos  given  name  to  the  province  o( 
Karamania.  Derbe  and  Lygtra,  which  appear  from  th^ 
Acta  of  tile  Apostles  to  have  been  considerable  townB,  werw 
apparently  situated  in  the  same  part  of  the  district,  but 
their  sites  have  net  been  identified.  The  other  towns 
mentioned  by  ancient  writers  were  insignificant  places. 

The  Lycaonians  appear  to  have  still  retained  a distinct 
nationality  iu  the  time  of  Strabo,  but  we  are  wholly  in  thJ 
dark  as  to  their  ethnical  sanities,  or  relations  to  the  tribed 
by  which  they  wero  surrounded.  The  mention  of  thd 
Lycaon ian  language  in  the  Acta  of  the  Apostles  (xiv.  11)  uj 
evidently  only  intended  to  designate  the  vernacular  tongue, 
os  op|>osed  to  Greek,  and  cannot  be  regarded  as  any  proof 
that  they  spoke  a different  language  from  their  neighbours 
the  Phrygians  or  Cappadocians. 

LYCIA,  in  ancient  geography,  was  the  name  given  to  a 
district  in  the  south-west  of  Asia  Minor,  occupying  the 
portion  of  the  coast  between  Caria  and  Pamphylia,  and 
extending  inland  as  far  as  the  ridge  of  Mount  Taurus.  Thi 
region  thus  designated  is  one  strongly  marked  by  nature, 
as  constituting  a kind  of  peninsula  or  promontory  projecting 
towards  the  south  from  the  great  mountain  masses  of  the 
interior.  It  was  also  inhabited  from  a very  early  period 
by  a distinct  people,  known  to  tho  Greeks  as  Lycians,  but 
whose  native  name,  according  to  Herodotus,  was  Termilae, 
or  (as  it  is  written  by  Hecata?us)  Tremihe,  and  this  is  con- 
firmed by  native  inscriptions,  in  which  the  name  is  written 
Tramihe.  Herodotus  tell#  us  also  that  they  were  not  the 
original  inhabitants  of  the  country,  which  was  previously 
occupied  by  the  Milyans,  and  this  is  rendered  probable  by 
the  fact  that  a people  of  that  name  was  still  found  in  the 
rugged  mountainous  district  in  the  north-cast,  who  appeal 
to  have  always  continued  distinct  from  tho  Lvciana  . But 
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the  statement  of  the  same  historian  that  they  originally 
tune  from  Crete  is  in  the  highest  degree  improbable ; and 
the  attempts  to  connect  them  with  the  Greek  legendary 
history  through  Sarpedon  and  Lycus,  a son  of  Pundion, 
may  be  safely  rejected  as  mere  fictions. 

The  Lycians  iloue  among  the  n&tious  in  the  west  of 
Asia  Minor  preserved  their  independence  against  the  kings 
of  Lydia ; but  after  the  fall  of  the  Lydian  monarchy  (in 
546  b.c.)  they  were  subdued  by  Harpagus,  the  general  of 
Cyrus,  though  not  till  after  an  obstinate  resistance  in  which 
Xanthus,  their  cbiof  city,  was  utterly  destroyed.  But, 
though  they  were  from  this  time  nominally  subject  to 
Persia,  they  appear  to  have  enjoyed  a considerable  amount 
of  independence,  which  they  afterwards  maintained  by  join- 
ing the  Athenian  maritime  league.  They  were  conquered 
almost  without  resistance  by  Alexander,  and  thus  passed 
under  the  Macedonian  dominion,  sometimes  of  tbs 
Ptolemies,  sometimes  of  the  Seleucidans.  But  through 
all  these  vicissitudes,  as  well  as  after  their  ultimate  sub- 
mission to  the  Roman  power,  they  continued  to  preserve 
their  federal  institutions,  which  remained  unimpaired,  in 
form  at  least,  as  late  os  the  time  of  AngustuB.  Strabo, 
who  has  preserved  to  us  an  account  of  their  constitution, 
which  he  regards  as  the  wisest  form  of  federal  government 
with  which  he  was  acquainted  (a  judgment  confirmed  by 
the  high  authority  of  Montesquion),  tells  us  that  the  league 
consisted  of  twenty-three  cities  in  all,  of  which  the  bix 
principal  were  Xanthus,  Patara,  Plnara,  Olympus,  Myra, 
and  Tlos.  These  six  had  each  three  votes  in  the  general 
assembly ; of  the  remaining  cities  the  more  considerable 
had  each  two  votes,  and  the  rest  only  one.  The  payment 
of  taxes  and  other  public  burthens  were  apportioned  in  the 
same  manner,  and  the  choice  of  the  supreme  magistrate, 
who  was  styled  Lyciarch,  and  the  other  magistrates  of  the 
league  rested  with  the  federal  assembly.  At  the  same  time 
the  internal  affairs  of  each  city  were  managed  by  a senate 
or  council  (Bonle),  and  a general  assembly  of  the  people 

Samos), 'in  the  same  manner  as  was  usual  with  Greek  cities. 

is  system  of  government  conthmed  to  subsist  under  the 
Roman  empire,  though  of  course  subject  to  the  control  as 
well  as  protection  of  ths  sovereign  power ; but  in  the  time 
of  Claudios  dissensions  among  the  separate  cities  afforded  a 
pretext  for  the  intervention  of  Rome,  and  Lycia  became 
formally  annexed  to  the  Roman  empire.  It  was  at  first 
united  in  the  same  province  with  Pamphylia;  but  in  the 
reign  of  Theodosios  it  was  constituted  a separate  province. 

Almost  ths  whole  of  Lycia  is  a rugged  mountainoua 
country,  traversed  by  offshoots  and  branches  of  the  great 
range  of  Mount  Taurus,  which  occupies  the  whole  interior 
or  northern  part  of  the  district,  and  sends  down  to  the  sea 
great  arms  or  brauches,  constituting  lofty  promontories. 
The  conseauence  is  that  the  coast,  though  less  broken  and 
irregular  than  that  of  Caria,  is  indented  by  a succession  of 
bays, — the  most  marked  of  which  is  that  called  in  ancient 
times  ths  Glancos  Sinus,  now  the  Golf  of  Macri,  in  the 
extrema  west  of  the  province,  and  separating  Lycia  from 
Caria.  A number  of  smaller  bays,  and  broken  rocky 
headlands,  with  a few  small  islets  lying  off  them,  constitute 
the  coast-line  from  thence  to  the  south-eastern  promontory 
of  Lycia,  formod  by  a long  narrow  tongue  of  rocky  bill, 
known  in  ancient  times  as  the  Sacred  Promontory,  with 
three  small  adjacent  islets,  called  the  Cbelidonian  islands, 
which  was  regarded  by  some  ancient  geographers  as  the 
commencement  of  Mount  Taurus — an  opinion  justly  con- 
troverted by  Strabo.  But  it  really  forms  an  important 
point  in  the  geography  of  Asia  Minor,  whore  the  coast 
trends  abruptly  to  the  north  till  it  reaches  the  confines  of 
Pamphylia.  It  was  believed  by  Strabo  to  be  directly 
opposite  to  Canopus  in  Egypt,  and  to  be  the  point  where 
tfia  iuici  ral  Let yeen  the  two  continents  was  ih»  shortest 


Though  the  mountain  ranges  of  Lycia  may  all  be  con- 
sidered as  in  reality  offshoots  of  Mount  Taurus,  several  of 
them  in  ancient  times  were  distinguished  by  separate  names. 
Such  were  Mount  Dsedala  in  tho  west,  adjoining  the  Gulf 
of  Macri,  Mount  Cragus  on  the  sea-coast,  west  of  the  valley 
of  the  Xanthus,  and  Mount  MossicytUB  nearly  in  the  centre 
of  the  region,  rising  to  a height  of  10,000  feet,  while  Mount 
Solyma  in  the  extreme  east,  above  Phaselis,  rises  abruptly 
from  the  sea  to  an  elevation  of  78C0  feet  The  steep  and 
rugged  pass  between  this  mouut&in  and  the  sea,  called  the 
Climax,  or  Ladder,  was  tho  only  direct  communication 
between  Lycia  and  Pamphylia 

The  only  two  considerable  rivers  in  Lycia  are  (1)  the 
Xanthus,  which  descends  from  the  central  mass  of  Mount 
TauruB,  and  flows  through  a narrow  valley  till  it  reaches 
the  city  of  the  same  name,  below  which  it  forms  a plain  of 
some  extent  before  reaching  the  sea,  and  (2)  the  Limyrus, 
which  enters  the  sea  near  Limyra.  The  Arycandus  and 
the  Andriacus,  which  are  intermediate  between  the  two, 
are  much  less  considerable  streams,  and  do  not  flow  from 
the  central  chain.  The  small  alluvial  plains  at  the  months 
of  these  rivers  are  the  only  level  ground  in  Lycia ; but  the 
slopes  of  the  hills  that  rise  from  thence  to wards  the  moun- 
tains are  covered  with  a rich  arborescent  vegetation  of  the 
most  beautiful  character.  (See  the  description  of  it  by 
Forbes,  quoted  in  Asia  Minor,  voL  il  pi  709.)  The 
upper  valleys  and  mountain  sides  afford  gtwd  pasture  foe 
sheep,  and  the  main  range  of  Mount  Taurus  encloses  several 
extensive  yadaha  or  upland  basin-shaped  valleys  of  the 
peculiar  kind  so  characteristic  rt  that  range  throughout,  its 
extent  (see  Asia  Minor,  p.  704). 

It  is  very  difficult  to  determine  the  limits  of  Lycia 
towards  the  interior;  and  the  boundary  seems  to  have 
varied  repeatedly  at  different  times.  The  high  and  cold 
upland  tract  to  the  north-east,  called  Milyaa  (which  was 
supposed  to  retain  some  remains  of  the  aboriginal  popular 
tion  of  Lycia),  was  by  some  writers  included  in  that  pro* 
vince,  though  it  is  naturally  more  connected  with  Pisidia. 
A similar  tract  to  the  west  of  this,  and  also  situated  to  the 
north  of  the  watershed  of  Mount  Taurus,  was  termed 
Cabalia ; but  this  had  no  natural  connexion  with  Lycia, 
nor  was  in  early  times  ever  politically  united  with  it,  the 
four  cities  that  were  situated  in  this  region — Cibyra,  with 
its  dependent  towns  of  (Enoanda,  Balbura,  and  Bubon— 
having  always  formed  a separate  league  or  Tetrapolis, 
which  had  no  connexion  with  the  LycUn  league.  It  was 
not  till  after  their  annexation  to  Rome  that  Cibyra,  with 
the  district  adjoining  it,  termed  the  Cibyratia,  was  united 
to  Phrygia,  while  the  three  other  towns  above  enumerated 
were  annexed  to  Lycia. 

According  to  Artemidorus  (whose  authority  is  followed 
by  Strabo),  tho  towns  that  formed  tho  'Lycian  league  in  the 
days  of  its  integrity  were  twenty-three  in  number;  but 
Pliny  tells  us  that  Lycia  once  possessed  seventy  towns,  of 
which  only  twenty-six  remained  in  his  day.  Recent 
researches  have  fully  confirmed  the  fact  that,  notwithstand- 
ing its  rugged  character,  the  sea-coast  and  the  valleys  that 
ran  up  into  tho  interior  were  thickly  studded  with  towns, 
which  in  many  cases  are  proved  by  existing  remains  to  have 
been  places  of  considerable  importance.  The  names  have 
been  for  the  most  part  identified  by  means  of  inscriptions, 
and  we  are  thus  enabled  to  fix  tho  position  of  the  greater 
part  of  tho  cities  that  are  mentioned  in  ancient  authors. 
On  the  Gulf  of  Glaucus,  near  the  frontiers  of  Caria,  stood 
Telmessus,  an  important  place,  while  a short  distance  from 
it  in  the  interior  were  the  small  towns  of  Da-dala  and 
Cadyanda.  . At  the  entrance  of  the  valley  of  the  Xanthus 
were  Patara,  Xanthus  itself,  and,  a little  higher  up,  Pinaru 
on  the  west  and  Tlos  on  the  east  side  of  the  valley,  while 
Araxa  stood  at  the  bead  of  the  valley,  jast  at  the  foot  of 
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the  pass  leading  into  the  interior.  Sidyma,  on  the  slope 
of  Mount  Cragus,  seems  also  to  have  borne  the  name  of 
the  mountain,  as  was  also  the  cose  with  Massicytua,  if  there 
was  really  a city  of  the  name  at  all'  Myra,  one  of  the 
most  important  cities  of  Lycia,  occupied  the  entranco  of 
the  valley  of  the  Andriacus;  on  the  coast  between  this 
and  the  mouth  of  the  Xanthus  stood  Antiphellua,  while  in 
the  interior,  at  a short  distance,  were  found  Pbellus, 
Cyanem,  and  Candyba.  In  the  alluvial  plain  formed  by 
the  outlets  of  the  rivers  Arycandus  and  Limyrus  stood 
Limyra,  and  encircling  the  same  bay  the  three  small  towns 
of  Rhodiapolis,  Corydalla,  and  Gagm.  Arycanda  com- 
manded the  upper  valley  of  the  river  of  the  same  name. 
On  the  east  coast  stood  Olympus,  one  of  the  cities  of  the 
league,  though  it  could  never  have  been  more  than  a small 
town,  while  Phase!  is,  a little  farther  north,  which  was  a much 
more  important  place,  never  belonged  to  the  Lycian  league, 
and  appears  to  have  always  maintained  an  independent 
position.  We  have  thus  in  all  twenty-one  towns  of  which 
the  sites  have  been  ascertained,  but  the  occurrence  of  other 
considerable  ruins,  to  which  no  namea  can  be  attached  with 
any  certainty,  confirms  the  statement  of  Pliny  as  to  the 
great  number  of  the  Lydan  towns. 

The  cold  upland  district  of  the  Milyas  appears  never  to 
have  contained  any  town  of  importance.  Podalia  seems 
to  have  been  its  chief  place.  Between  the  Milyas  and  tho 
Pamphylian  Gulf  was  the  lofty  mountain  range  of  Solyma, 
which  was  supposed  to  derive  its  name  from  the  Solymi,  a 
people  mentioned  by  Homer  in  connexion  with  the  Lycians 
and  the  story  of  Bellerophon.  No  such  name  was  known 
in  historical  times  as  an  ethnic  appellation,  but  they  wero 
supposed  by  some  writers  to  be  the  same  people  with  the 
Mil yan*,  while  others  regard  them  as  a distinct  people  of 
Semitic  origin.  It  was  in  the  flank  of  this  mountain,  near  a 
place  called  Deliktash,  that  the  celebrated  fiery  source  called 
the  Chinuera,  which  gave  rise  in  ancient  times  to  so  many 
fables,  was  found.  It  has  been  visited  in  modern  times  by 
Captain  Beaufort,  Messrs  Spratt  and  Forbes,  and  other 
travellers,  but  is  merely  a stream  of  inflammable  gas 
issuing  from  crevices  in  the  rocks,  such  as  are  found 
in  several  places  in  the  Apennines.  No  traces  of  recent 
volcanic  action  exist  in  Lycia. 

Few  parts  of  Asia  Minor  were  less  known  in  modern  times  than 
Lycia  until  a very  recant  period.  Captain  Beaufort  was  the  first 
to  visit  several  plaoes  on  the  sea -coast,  and  the  remarkable  rock- 
hewn  tombs  of  Telmewus  bad  been  already  described  by  Dr  Clarke, 
but  it  was  8ir  Charles  Fellows  who  first  discovered  and  drew  atten- 
tion to  the  extraordinary  richness  of  the  district  in  ancient  remains, 
especially  of  a sepulchral  character.  Hia  two  visits  to  the  country, 
in  1838  and  1840,  were  followed  by  a more  regular  expedition  sent 
out  by  the  British  Government  in  1842  for  the  purpose  of  transport- 
ing to  England  the  valuable  monuments  now  in  the  British 
; Museum,  whilo  Lieutenant  (now  Admiral)  Spratt  aud  Professor 
I Ed  ward.  Forbes  explored  the  interior  of  tho  district,  and  laid  down 
its  physical  features  on  an  excellent  map.  Tho  monuments  thus 
brought  to  light  are  certainly  among  the  most  interesting  of  any 
that  have  been  discovered  in  Asia  Minor,  and,  whilo  showing  tho 
strong  influence  of  Greek  art,  both  in  their  architectnre  and  sculp- 
ture, prove  also  tho  existence  of  a native  architecture  of  wholly 
distinct  origin,  especially  in  tho  rock-cut  tombs,  some  of  which 
present  a strange  resemblance  to  our  English  Elizabethan  style, 
whilo  others  distinctly  evince  their  derivation  from  tho  siuiplu 
construction  of  the  mud  and  timber  built  cottages  of  tho  natives. 
But  the  theatres  that  are  found  in  almost  every  town,  some  of  them 
of  very  large  size,  are  alone  sufficient  to  attest  the  pervading 
influence  of  Greek  civilization  ; and  this  is  confirmed  by  tho 
sculpture*,  which  are  for  the  most  part  wholly  Greek.  None  of 
them,  indeed,  can  be  ascribed  to  a very  early  period,  and  hardly 
any  trace  can  bo  found  of  tho  influence  of  Assyrian  or  other 
Oriental  art. 

One  of  the  most  interesting  results  of  there  recent  researches  has 
been  the  discovery  of  numerous  inscriptions  in  the  native  language 
of  the  country,  and  written  in  a character,  or  at  least  an  alphabet, 
before  unknown,  and  which  appears  to  have  been  peculiar  to  Lycia. 
A few  of  these  inscriptions  are  fortunately  bilingual,  in  Greek  and 
Lycian,  which  has  afforded  a clue  to  their  partial  interpretation,  and 
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the  investigations  of  Mr  Daniel  Sharpe  in  the  first  instance,  followed 
by  the  more  mature  essays  of  Moritz  Schmidt  and  Savelsberg,  have 
established  the  fact  that  the  Lycian  language  belonged  to  the  great 
Aryan  family,  and  had  close  affinities  with  tho  Zend.  The  alpha- 
bet in  which  the  inscriptions  are  written  is  obviously  derived  from 
the  Greek,  no  less  than  twenty -four  of  the  letters  being  identical, 
white  most  of  the  additional  letters  appear  to  have  been  invented  in 
order  to  express  vowel  sounds  which  were  not  distinguished  iu 
Greek.  .None  of  tho  Lycian  inscriptions,  however,  any  more  thou 
the  sculptures,  can  lay  claim  to  a high  antiquity.  It  is  remarkable 
that  the  Greek  alphabet  upon  which  it  was  founded  appears  not  io 
have  been  the  Ionic  alphabet  which  was  in  general  use  La  Am 
Minor,  but  was  more  akin  to  the  Doric  alphabet  in  use  in  the  Pelo- 
pouteae. 

For  lhe*e  mod  cm  rc«rarcfo»  aee  A Journal  tiruten  during  an  Extortion  im 
Asia  Minor,  London,  IMS,  by  Sir  Charles  Fellow*:  An  Aiccunt  of  Ditcoarrics  in 
Lycia,  bjr  the  Mine  author,  London,  1641  j Traveii  in  Lycia,  JJtl  gat,  ami  tM 
Cibyratu.  b j Lieutenant  Sfiratt  and  Profewor  Edward  Fort**,  2 vol*.,  Landtit, 
l«M7  ; Mori  tt  Schmidt,  Sr  nr  l.yiitcht  Studicn,  Jcn,  IKfiti ; SaTCiabcrg.  itntrdgs 
tur  Enitiftmg  d<r  LgkUthtn  XpnacMeni/uuter,  Bonn,  1814.  ' (£.  H.  H.J 

LYCOPHRON  was  a Greek  poet  who  flourished  at 
Alexandria  in  the  time  of  Ptolemy  Philadelphia  (285-47 
b.c.).  He  was  born  at  Chalcia  in  Eubtea,  and  was  the  enn 
of  Lycos.  He  wrote  a number  of  tragedies,  forty-six  oi 
sixty-four,  and  Suidas  gives  the  title  of  twenty  of  them. 
Only  a few  lines  are  preserved  of  these  works,  which  gained 
him  a place  in  the  Pleiad  of  Alexandrian  tragedians.  He 
was  entrusted  by  Ptolemy  with  the  task  of  arranging  the 
comedies  in  the  Alexandrian  library,  and  out  of  this  work 
grew  his  treatise  mepi  *^u8rW|  in  at  least  eleven  books. 
It  seems  to  have  treated  of  tho  history  of  comedy,  of  the 
lives  of  the  comic  poets,  and  of  various  topics  subsidiary  to 
the  proper  understanding  of  their  poems,  but  nothing  has 
been  preserved  of  the  work.  Otie  of  his  poems  called 
Cassandra,  containing  1474  lines  of  iambic,  has  been  pre- 
served entire.  It  is  in  the  form  of  a prophecy  uttered  by 
Cassandra,  and  relates  the  later  fortunes  of  Troy  and  of 
the  Greek  and  Trojan  heroes.  References  to  various  events 
of  mythic  and  of  later  time  are  introduced,  and  the  poem 
ends  with  a reference  to  Alexander  the  Great,  who  was  to 
unito  Asia  and  Europe  in  his  world  wide  empire.  The 
style,  as  befits  a prophecy,  is  so  enigmatical  as  to  have  pro- 
cured  for  Lycophron,  even  among  too  ancients,  the  title  of 
the  w obscure  ” (&  crKorovoc ).  The  poem  is  evidently  in- 
tended to  display  the  writer's  knowledge  of  obscure  namea 
and  uncommon  myths;  it  is  full  of  unusual  words  of 
doubtful  meaning  gathered  from  tho  older  poets,  along 
with  many  long-winded  compounds  coined  by  the  author. 
It  lias  none  of  the  qualities  of  poetry,  and  was  probably 
written  not  for  the  enjoyment  of  the  public  but  as  a show- 
piece for  tho  Alexandrian  school.  It  was  very  popular  in 
tho  Byzantine  period,  and  was  read  and  commented  on 
very  frequently;  the  collection  of  scholia  by  I.  and  J. 
Tzetrca  is  veiy  valuable,  and  the  MSS.  of  tho  Cassandra 
are  numerous.  A few  neat  and  well-turned  lines  which 
have  been  preserved  from  Lycophron’B  tragedies  show  a 
much  better  style ; they  aro  said  to  have  been  much  ad- 
mired by  Menedemus  of  Eretria,  although  the  poet  hod 
ridiculed  him  in  a satyric  drama.  Lycophron  is  also  said 
to  have  been  a skilful  writer  of  anagrams,  a reputation 
which  does  not  speak  highly  for  his  poetical  character. 

Two  passages  of  the  Cassandra,  1446-50  and  1520-82,  in  which 
tho  career  o?  tho  Roman  people  and  their  Universal  empire  are 
spoken  of,  could  evidently  not  have  been  written  by  nn  Alexan- 
drian poet  of  250  B.C.  Hence  it  has  been  maintained  by  Niebuhr 
and  otuers  that  tho  poem  was  written  by  a later  poet  mentioned  by 
Tzetzea,  but  tho  opinion  of  Welckcr  is  generally  counted  more 
probable,  that  these  partgranhs  aro  a Inter  interpolation  : a pro- 
phetic poem  is  peculiarly  liable  to  have  additions  inserted,  and  the 
Roman  rule  was  the  most  natural  subject  to  add. 

See  Welcker,  Orisch.  Trag. ; Koaze,  Pa  Lycophronis  Diction c ; 
aud  Bernharely’s  and  other  histories  of  Greek  literature. 

LYCOPODIUM.  This  and  Stlaigindla  are  the  two 
chief  genera  of  the  order  Lycopodiactx  or  club  moeaea  They 
are  flowerless  herbs,  and  mostly  creeping ; bat  during  the 
period  of  the  development  of  coal  plants  members  of  this 
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order  at  timed  to  the  dimensions  of  lofty  trees.  A remark- 
able bed  of  Scotch  coal  called  the  “ better  bed  " was  found 
on  microscopical  examination  to  be  almost  entirely  com- 
posed of  the  spores  and  spo  ranges  of  some  “lycopod.” 
There  are  one  hundred  species,  which  occur  in  all  climate*, 
five  being  British.  The  leaves  of  lycopodium  are  for  the 
most  part  small,  and  thickly  cover  the  stem,  and  branches. 
The  14 fertile”  leaves  are  arranged  in  cones,  and  bear 
sporanges  in  their  axils,  containing  spores  of  one  kind 
only  (of  two  kinds  in  SdagineUa).  The  proth&liium 
developed  from  the  spore  is  a subterranean  moss  of  tissue 
of  considerable  sixe,  and  bears  the  male  and  female  struc- 
tures (antheridia  and  cuxltegonia).  See  Micrographic 
Diet. ; Le  Maout  and  Decaisne’s  Doc.  and  Anal.  Dot, 
Eng.  ed.,  p.  911  ; and  Sach’s  Text-book  of  Dot.,  Eng.  ecL, 
p.  400  tq.  Gerard,  in  1597,  described  two  kinds  of 
lycopodium  ( Herball,  p.  1373)  under  the  names  Muteus 
denticulatvs  and  Muscvs  damlun  (L.  davatum,  L.)  as  “ Club 
Mossq  or  Woolfes  Clawo  Musse,”  the  names  being  iu  Low 
Dutch,  ‘‘Wolfs  Clauwen,”  from  the  resemblance  of  the 
dub-like  or  claw-shaped  shoots  to  the  toes  of  a wolf, 
“whereupon  we  first  named  it  Lycopodium.1*  Gerard 
also  speaks  of  its  emetic  and  many  other  supposed 
virtues.  L Sdago,  L.,  and  L.  catharticum,  Hook.,  of  South 
America,  have  been  said  to  be,  at  least  when  fresh, 
cathartic;  but,  with  the  exception  of  the  spores  (“lyco- 
podium powder  ”),  lycopodium  as  a drag  lias  fallen  into 
disuse.  The  powder  is  used  for  rolling  pills  in,  as  a 
dusting  powder  for  infants’  sores,  <fcc.  U is  highly  in- 
flammable, and  is  used  in  pyrotechny  and  for  artificial 
lightning  on  the  stage.  If  the  h amj  be  covered'  wiilf  the 
powder  it  cannot  be  wetted  on  being  plunged  into  *4tor. 
Another  use  of  lycopodium  is  for  dyeing ; woollen  cloth 
boiled  with  species  of  lycopodium,  as  L.  davalttin,  becomes 
blue  when  dipped  in  & bath  of  Brazil  wood. 

LYCURGUS,  a famous  Spartan  lawgiver.  As  evon 
the  ancients  themselves  differed  so  widely  in  their  accounts 
of  Lycurgus  that  Plutarch  could  begin  his  life  by  saving 
’.hat  he  could  assert  absolutely  nothing  about  him  which 
was  not  controverted,  it  is  not  surprising  that  modern 
historical  criticism  lias  been  disposed  to  relegate  him 
wholly  into  the  region  of  pure  myth.  One  tradition  would 
oat  him  as  far  back  as  the  age  of  Troy ; another  would 
connect  him  with  Hnmor;  while  Herulotn*  implies  that 
he  lived  in  the  10th  century  B.C.  It  is  now  usual,  on  the 
strength  of  a passage  in  Thucydides  (bk.  L chap.  18),  which 
represents  Sparta  as  having  enjoyed  a well-established 
political  constitution  for  as  mnch  as  four  hundred  years 
before  the  Peloponnesian  war,  to  assign  him  to  the 
9th  century  b.c.,  and  to  accept  him  as  a roal  historical 
person.  But  as  to  the  character  and  result  of  his  legisla- 
tive work  there  still  remain  very  conflicting  opinions,  duo 
to  the  circumstance  that  such  data  as  we  po-*ara»  are 
susceptible  of  exceedingly  diverse  inferences  and  inter- 
pretations. Plutarch's  life,  which  in  the  fullest  and  most 
detailed  account  we  have  of  him,  is  not  merely  the  com- 
pilation at  second  hand  of  a late  ago  (2d  century), 
but  also  abounds  iu  statements  which  any  one  with  any 
knowledge  of  the  early  growth  of  political  societies  feels  to 
be  inherently  improbable.  Grate  prefers  on  the  wholo  to 
be  guided  by  what  may  be  fairly  inferred  from  the  allusions 
to  his  legislation  in  Aristotle,  as  being  one  of  our  earliest 
sources  of  inf-'emstino  and  certainly  the  most  philosophical 
estimate  «f  his  work.  With  Thirl  wall  he  takes  him  to  havo 
been  a real  person,  and  assumes  that  he  was  the  instrument 
of  establishing  good  order  among  the  Spartans,  hitherto, 
according  to  Herodotus,  the  moat  lawless  of  mankind,  and 
of  thus  laying  the  foundations  of  Spartan  strength  and 
greatness. 

Tho  traditional  story  was  that  when  acting  as  guardian 


to  his  nephew,  Labotas,  king  of  the  Spartans,  he  imported 
his  new  institutions  from  Crete,  iu  which  a branch  of  the 
Dorian  race  bad  for  a considerable  period  settled  themselves. 
It  was  said  that  he  had  travelled  widely,  and  gathered 
political  wisdom  and  exiierieuce  in  Egypt  and  even  in 
India.  With  the  support  of  the  Delphic  oracle,  which 
was  specially  reverenced  by  Dorians,  he  was  able  to  accom- 
plish his  work  and  to  regulate,  down  to  the  smallest  details 
tho  entire  life  of  Sparta.  Ho  lived  tosce  the  fruit  of  his 
labour,  and,  having  bound  his  fellow  countrymen  to  change 
nothing  in  his  laws  till  his  return,  ho  left  then  for  Delphi, 
and  was  never  seen  by  them  again.  The  oracle  declared 
that  Sparta  would  prosper  as  long  as  she  held  fast  by  hit 
legislation,  and  upon  this  a temple  was  built  to  bis  honour, 
and  ho  was  worshipped  as  a god. 

It  was  the  fashion  with  writers  like  Plutarch,  from  whom 
our  notions  of  Lycurgus  have  been  mainly  derived,  tc 
represent  the  Spartan  lawgiver  as  tho  author  of  a wholly 
new  set  of  laws  and  institutions.  It  need  hardly  be  said 
that  any  such  view  has  long  been  abandoned,  and  that 
Lycurgua’a  work,  great  os  it  no  doubt  waa,  did  not  go 
beyond  formulating  what  already  existed  in  germ,  and 
was  in  fact  tho  peculiar  heritago  of  the  8partans  as 
members  of  the  Dorian  race.  It  has  been  contended  that 
the  laws  of  Sparta  were  the  typical  Dori&n  laws,  and  that 
Sparta  herself  was  the  special  representative,  politically 
and  socially,  of  the  Dorian  race.  It  appears,  however,  to 
have  been  the  geueral  view  of  the  Greeks  themselves  that 
many  of  her  most  important  institutions,  more  especially 
the  severity  of  her  military  training  and  of  her  home- 
discipline,  were  peculiar  to  Sparta,  and  were  by  no  means 
shared  by  such  states  as  Corinth,  Argos,  Megara,  all  ol 
1 Dorian  origin.  Grote  lays  great  stress  on  this  point 
(History  of  Greece,  chap,  vl),  and  maintains  that  it  was  the 
singularity  of  the  Spartan  laws  which  made  &uch  a deep 
impression  on  the  Greek  mind.  The  truth  indeed  seems  to 
be  that  Sparta's  political  organization  in  its  main  lines  was 
of  the  Dori&n  type,  and  resembles  the  pictures  given  ui 
in  the  Homeric  poems,  but  that  much  in  her  social  life  and 
military  arrangements  was  absolutely  unique.  It  is  here 
that  in  all  probability  may  be  traced  the  genius  and  fore- 
sight of  Lycurgus,  and  he  may  thus  well  deserve  the  credit 
of  having  started  Sparta  on  a new  career. 

The  council  of  elders  ( geroiui a,  or  senate),  a distinctive 
feature  of  the  Hellenic  states  generally,  mast  have  existed 
at  Sparta  long  before  Lycnrgus,  nor  is  it  at  all  certain  that 
he  fixed  it?  number  at  twenty -eight,  the  two  kings  who  sat 
and  voted  in  it  making  it  up  to  thirty  members.  It  was 
elected  from  the  people  from  candidates  who  had  reachod 
the  age  of  sixty,  and  a senator  once  elected  was  a seoatoi 
for  life.  It  united  the  functions  of  a deliberative  aswemblj 
and  of  a court  of  justice,  and  it  prepared  measures  wbick 
were  from  time  to  time  submitted  to  periodical  &Ksemblief 
of  the  people,  which,  however,  had  simply  to  accept  oj 
reject,  without  any  power  of  amendment  or  criticism.  S$ 
far  the  constitution  of  Sparta  was  distinctly  oligarchical, 
The  two  kings,  whose  office  was  hereditary,  and  whoso  de 
scent  was  from  the  famous  family  of  the  Ueraclids,  had 
but  very  limited  political  powers,  and,  with  some  few  exccp. 
tions,  oven  little  more  than  ordinary  senators.  They  owed 
their  position  and  prerogatives  to  the  religious  sentiment 
of  tho  people,  which  reverenced  their  noble  and  quasi, 
divine  origin,  and  accepted  them  as  legitimately  the  high 
priests  of  tho  nation,  and  os  specially  qualified  in  great 
emergencies  to  consult  the  Delphic  oracle  and  receive  lti 
answers.  An  ample  royal  domain  was  assigned  to  them, 
and  some  rather  delicate  legal  matters,  such  as  the  bestow 
| meat  of  the  hand  of  an  orphan  heiress,  were  entrusted  t« 
their  discretion.  By  far  the  most  important  of  their 
I duties  was  the  command  of  tho  aimy  on  a foreign  expedi- 
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tion,  with,  however,  tho  assistance  of  a council  of  war.  In 
fact  they  closely  resembled  at  all  points  the  kings  of  the 
heroic  age,  and  the  honour  and  reverence  in  which  they 
were  held  was  far  greater  than  their  actual  power,  which 
really  was  curtailed  within  such  narrow  limits  that  it  was 
not  possible  for  them  to  establish  anything  like  a tyrauny 
or'deepotism. 

One  great  check  on  tho  kings  was  a board  of  magistrates, 
annually  elected  by  the  people,  termed  ephors,  a name  not 
con  lined  to  Sparta,  whence  we  may  fairly  infer  that  this 
institution  also  by  no  means  owed  its  origin  to  Lycurgus. 
A comparison  has  been  suggested  between  the  Spartan 
ephors  and  the  tribunes  at  Rome.  Both  were  certainly 
popular  magistrates,  and  as  it  was  at  Borne,  so  too  at  Sparta, 
at  any  rate  in  her  later  days,  these  magistrates  made  them- 
selves tho  great  power  in  the  state.  There  was  a form  of 
ancient  oaths  between  the  king  and  the  ephors,  the  king 
swearing  that  he  would  respect  the  established  laws,  and 
the  ephors  swearing  that  on  that  condition  ho  should  retain 
his  authority  and  prerogatives.  The  unanimous  view  of 
antiquity  was  that  it  was  the  special  business  of  the  ephors 
“ to  protect  the  people  and  restrain  the  kings."  We  gather 
from  passages  in  Thucydides  that  they  had  in  his  time  great 
political  influence,  aud  in  the  time  of  Aristotle  they  had 
attained  such  a position  that  he  says  they  did  not  choose 
to  conform  themselves  to  the  strict  discipline  prescribed  to 
Spartan  citizens.  Although  the  king  took  the  command 
in  war,  it  was  for  the  ephors  to  say  when  war  should  be 
made,  and  on  what  terms  peace  should  bo  concluded  Any 
public  magistrate,  the  kings  not  excepted,  was  liable  to  be 
called  to  account  by  them,  while  they  themselves  seem  to 
have  been  irresponsible.  Of  course  the  fact  that  they  were 
annually  elected  necessitated  a general  conformity  in  their 
policy  to  the  popular  will.  But  so  great  and  arbitrary 
were  their  powers  that  Plato  hints  that  the  Spartan  consti- 
tution might  be  almost  described  as  a tyranny.  Indeed 
they  were  to  Sparta  what  the  House  of  Commons  is  to 
England,  “the  moving  spring,”  as  Arnold  says  ( Thucy 
App.  II.),  of  the  whole  Spartan  government. 

Of  the  institutions  wo  have  described,  not  one,  as  we 
have  seen,  was  peculiar  to  Sparta,  or,  it  may  be  inferred, 
lue  to  Lycurgus.  They  were  indeed  all  connected  by 
tradition  with  his  name,  and  we  may  believe  that  he  did 
his  best  to  put  them  on  a sound  basis,  though,  as  to  the 
ephore,  there  is  reason  to  think  that  they  formed  no  part 
of  the  original  Spartan  constitution.  One  thing  is  certain 
that  there  was  a permanence  about  Lycurgua’s  work,  what- 
ever it  may  have  been,  to  which  Sparta’s  long  freedom  from 
revolution  was  unanimously  attributed.  She  owed  this  no 
doubt  mainly  to  her  peculiar  social  customs  and  usages, 
and  it  is  here  that  in  the  opinion  of  both  Grote  and  Thirl- 
wall  we  must  specially  look  for  the  reforming  hand  of 
L/burgus. 

It  was  of  the  first  importance  that  the  Spartan  should 
be  an  efficient  soldier.  He  was  a conqueror  in  tho  midst 
of  a subject  population,  to  which  he  stood  in  the  same 
relation  in  which  the  Norman  for  a time  at  least  stood  to 
the  Saxon.  This  subject  population  was  made  up  of  two 
classes,  the  Perioeci  (dwellers  round  the  city)  and  the 
Helots,  the  first  being  freemen  and  proprietors  scattered 
throughout  the  townships  and  villages  of  Laconia,  with 
Borne  powers  of  local  self-government,  but  with  no  voice  in 
the  affairs  of  the  state,  while  the  latter  were  simply  serfs, 
attached  to  the  soil  which  they  cultivated,  like  the  villein 
of  the  feudal  period,  for  Spartan  proprietors,  to  whom  they 
paid  a rent  equivalent,  it  is  said,  to  half  of  the  entire  pro- 
duce. Their  condition,  though  a humble  aud  iu  some 
respects  a degraded  one,  was  at  least  free  from  the  worst 
incidents  of  slavery,  as  they  lived  with  their  wives  and 
families,  aud  could  not  be  sold  out  of  the  country.  Thus 


they  must  have  felt  themselves  an  Integral  part  of  the  state, 
which  employed  them  in  military  service,  and  rewarded 
them  from  time  to  time  with  the  gift  of  freedom.  Still, 
as  an  oppressed  class,  they  often  gave  uneasiness  to  Sparta, 
and  on  one  memorable  occasion,  recorded  by  Thucydides 
(iv.  60),  as  many  as  two  thousand  of  them  were  treachery 
ously  and  secjetly  massacred  for  reasons  of  state  expediency. 
There  was  even  a regular  and  legalized  system  of  thinning 
their  numbers  by  stealthy  assassination,  known  as  the 
“crypteia,”  and  carried  into  effect  by  young  Spartans  who 
were  annually  commissioned  to  range  the  country  with 
daggers  for  this  horrible  purpose.  If  under  ordinary 
circumstances  the  frugal  and  industrious  Helot  might  exist 
in  tolerablo  comfort  and  even  hope  for  freedom,  ho  must 
have  been  made  to  feel  that  it  was  exceedingly  dangerous 
to  be  too  aspiring,  and  the  inferiority  of  his  condition  was 
clearly  marked  by  a distinctive  dress  which  he  dared  not 
lay  aside,  any  more  than  he  might  presume  to  sing  any  of 
the  national  songs  of  Sparta. 

It  was  by  the  toil  of  the  Helots  that  the  Spartan  was 
enabled  to  live,  as  we  should  say,  the  life  of  a gentleman, 
devoting  himself  to  hunting  and  military  exercises  along 
with  some  slight  admixture  of  mental  culture,  based  mainly 
on  music  and  poetry.  It  was  not,  however,  a life  of  ease 
and  enjoyment.  His  physical  training  was  proverbially 
severe.  From  the  age  of  seven  he  was  put  under  a rigorous 
state  discipline  which  inured  him  to  the  patient  endurance 
of  the  most  extreme  hardships.  The  ideal  at  which  he 
was  specially  taught  to  aim  was  a calm  passive  fortitude, 
which  implied  that  he  lived  solely  for  the  state.  Spartan 
youths  would  compete  with  each  other  in  submitting 
themselves  to  the  lash  before  the  altar,  of  the  goddess 
Artemis,  and  would,  it  is  said,  sometimes  suffer  even  to 
death  without  any  visible  emotion.  The  story  that  they 
were  habitually  trained  to  theft  means  that  they  had  licence 
to  roam  the  country  and  forage  for  food,  which  they  were 
expected  to  carry  off  without  detection.  In  every  way 
they  were  trained  to  feel  themselves  at  home  amid  peril 
and  hardship. 

The  Spartan  woman,  whose  business  it  was  to  be  the 
mother  of  brave  and  robust  children,  was  naturally  held  in 
great  honour,  and  according  to  Aristotle  had  at  least  in  his 
time  great  influence  on  public  affairs.  The  maiden  waa 
trained  in  much  the  same  fashion  as  the  youth,  and  waa 
exercised  in  running,  wrestling,  and  boxing,  and  thus  at 
Sparta,  there  was  a much  freer  intermingling  of  the  sexes 
than  in  any  other  Greek  state.  In  this  respect  Spartan 
fashions  of  life  seem  to  have  been  altogether  peculiar, to 
Spartans.  Tho  effect  of  such  a training  on  the  wompn 
would  as  a matter  of  course  be  to  give  them  masculine  senti- 
ments and  aspirations,  and  we  can  well  understand  what 
regard  would  be  paid  to  their  praise  or  censure.  The  position 
of  women  in  Sparta  takes  ua  back  to  the  old  heroic  ages,  and 
reminds  us  of  many  passages  in  the  poems  of  Homer. 

One  of  the  features  of  Spartan  life,  in  thorough  harmony 
with  its  general  purpose  and  tenor,  was  the  public  mess, 
the  “Byssitia,”  according  to  the  Greek  phrase.  Every  citizen 
was  bound  to  be  a member  of  the  mess,  which  was  arranged 
in  a number  of  joint  tables,  each  providing  from  his  allot- 
ment of  land  a prescribed  quota  of  provisions,  with  wine 
and  game  from  the  public  forests,  and  tho  guests  being 
distributed  into  parties  of  fifteen  persons,  and  chosen  by 
ballot  Attendance  at  the  mess  was  strictly  enforced,  and 
even  the  kings  were  not  permitted  to  excuse  themselves. 
The  claims  of  the  state  on  her  citizens,  and  the  duty  of 
obedience  to  state  discipline,  were  thus  kept  perpetually 
present  to  tho  Spartan’s  mind 

With  trade  aud  industrial  occupations,  even  agriculture, 
the  Spartan  hod  nothing  to  do,  all  this  being  left  to  the 
Periajci  and  Helots.  We  might  have  anticipated  that  such 
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would  be  the  case  with  a military  aristocracy.  The  story 
that  Lycurgus  restricted  Sparta  to  an  iron  coinage  can- 
not well  be  reconciled  with  the  fact  that  silver  money 
was  not  in  use  among  the  Greeks  till  a century  after  his 
tima 

The  organisation  of  the  Spartan  army  was  always  greatly 
admired  by  the  ancients.  Xenophon  praises  its  system  of 
tactics  for  “ an  admirable  simplicity  in  the  midst  of  seeming 
iutricacy,”  and  in  Thucydides  (v.  66)  we  have  it  described 
as  based  on  an  elaborate  graduation  of  authority,  by  means 
of  which  the  general’s  orders  were  transmitted  to  the  rank 
and  file  with  the  utmost  promptitude  and  accuracy.  The 
s'rength  of  tho  army  consisted  mainly  iu  infantry,  every 
Spartan  being  a heavy-armed  soldier,  and  the  light  troops 
bung  made  up  out  of  the  Perioeci  and  Helots.  The  Spartan 
rivalry  never  had  much  repute,  and  it  was  always  regarded 
an  a decidedly  inferior  branch  of  tho  service.  Nor  did 
they  seriously  apply  themselves  to*  sieges  or  to  sea  warfare. 
Though  a brave,  they  were  a very  cautious  and  wary 
people,  and  all  their  military  operations  were  conducted 
with  extreme  secrecy.  It  was  a fixed  principle  with  them 
not  to  engage ‘the  same  enemy  with  needless  frequency, 
and  not  to  carry  a pursuit  further  than  victory  really 
required.  Anything  like  cowardice  was  a disgrace  which 
i educed  a citizen  to  the  condition  of  an  outcast  "With 
it  or  on  it  * were  the  words  with  which  the  Spartan  mother 
would  bid  her  son  return  when  he  left  home  with  his 
t eld  to  fight  for  Sparta. 

Lycurgus  is  fairly  described  by  Grote  (Hut.  of  Greece, 
chap.  C)  as  “ the  founder  of  a warlike  brotherhood  rather 
than  the  lawgiver  of  a political  community.”  The  Spartan 
was  to  be  almost  wholly  estranged  from  home  ties,  and  to 
live  only  for  the  state.  His  training,  though  admired  both 
by  Plato  and  Aristotle  as  directed  towards  a noble  ideal, 
was  felt  by  them  to  be  very  imperfect,  inasmuch  as  it 
cultivated  only  one  side  of  human  virtue  and  contemplated 
the  circumstances  of  a camp  or  a garrison  rather  than  of  a 
state  organized  on  a really  perfect  basis. 

With  the  reforms  of  Lycurgus  Plutarch  connects  a 
sweeping  readjustment  of  the  entire  system  ef  lauded  pro* 
perty,  whereby  Laconia  was  parcelled  out  into  39,000 
equal  lots,  9000  being  assigned  to  Spartan  ^citizens,  and 
the  remainder  to  their  free  subjects,  the  Perioeci  It  was 
the  fashion  with  certain  ancient  writers  to  assume  some 
such  measure  in  the  esse  of  every  early. -legislator  or 
reformer.  But  it  is  to  be  noted  that  we  have  no  hint  of 
any  such  repartition  of  land  by  Lycurgus  till  we  come  to 
Plutarch,  and  this  fact  so  much, impressed  Grote  that  he 
utterly  rejects  the  story.  AD  historical  evidence,  lie 
maintains,  points  to  great  inequalities  of  property  among 
the  Spartans  from  the  earliest  times,  and  is  therefore 
irreconcilable  with  any  such  belief.  Here  indeed  be  seems 
to  be  on  sure  ground,  but  it  may  be  quits  possible  that 
even  with  equal  lots  of  land  there  were  decided  ine- 
qualities in  wealth.  There  may  have  been  citizens  rich 
In  flocks  and  herds  postured  on  common  ground,  of  which, 
we  have  reason  to  believe,  there  was  considerable  extent. 
Plutarch’s  account  is  favoured  by  the  fact  that  equal 
distributions  of  land  were  often  made  in  early  days  by 
conquering  peoples.  The  question  Is  one  on  which  it 
seems  impossible  to  arrive  at  a certain  and  definite  con- 
clusion. Possibly,  as  baa  been  suggested  by  M.  Laveleye, 
some  old  tradition  of  an  equality  of  landed  property  may 
have  been  the  origin  of  the  belief  that  a redivision  into 
equal  portions  was  a part  of  the  system  of  Lycurgus. 

There  was,  however,  an  equality  which  he  certainly  did 
attempt  to  establish.  Every  Spartan,  rich  or  poor,  had 
to  submit  to  the  same  hard  discipline  and  to  aim  at  the 
same  ideal  The  attempt  was  not  altogether  unsucceasfal, 
though  the  subsequent  history  of  Sparta  shows  that  several 
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of  her  citizens  fell  so  far  short  of  it  os  to  disgrace  them- 
selves by  actual  dishonesty  in  the  public  service.  Bat 
we  may  fairly  credit  Lycurgus  with  a work  which  laid 
deep  the  foundations  of  a very  remarkable  and  at  times 
a truly  noble  patriotism  both  iu  the  men  and  women  of 
Sparta. 

The  best  accounts  of  Lycurgus  and  his  legislation  will  be  found 
in  Grote's  and  ThirlwalTs  histories,  and  in  Muller's  Dorian*.  The 
chief  original  sources  from  which  our  knowledge  of  the  subject  is 
derived  are  the  writings  of  Plutarch  and  Xenophon,  and  Axistotle’a 
Polities.  (W.  J.  B.) 

LYCURGUS,  one  of  the  ten  great  Attic  oratpre,  was 
born  about  396-93 &c.  His  father  was  named  Lycophron, 
and  he  belonged  to  the  old  Attic  family  of  the  Eteobutad®. 
He  is  said  to  have  been  a pupil  both  of  Plato  and  of 
Isocrates.  His  early  career  is  quite  unknown,  but  after 
the  real  character  of  the  great  struggle  with  Philip  of 
Macedon  was  becoming  manifest  he  was  recognized  along 
with  Demosthenes  and  Hyperides  as  one  of  the  chiefs  of 
the  national  party.  He  left  tho  care  of  external  relations 
to  his  colleagues,  and  devoted  himself  to  the  internal 
organization  and  the  financial  administration  of  tho  state. 
He  managed  the  finances  of  Athens  for  twelve  successive 
yeara,  being  chosen  rafua%  ooo’jp  rrpocro&ov,  probably  in 
341  B.a,for  a term  of  four  years,  and  in  the  two  succeeding 
terms,  when  the  actual  office  was  forbidden  him  by  law, 
directing  it  through  a nominal  official  chosen  from  his  party. 
Part  of  one  of  the  deeds  in  which  he  rendered  account  of  his 
term  of  office  is  still  preserved  in  an  inscription  ( Cotjk 
Inter.  Gr.,  i No.  247 ; Corp.  Inter,  Att,  ii.  pt.  2,  Na 
2891  During  this  time  18,900  talents  passed  through 
his  frauds,  and  he  raised  the  public  income  to  1200  talents 
yearly.  His  integrity  and  his  skilful  management  were 
highly  appreciated  by  the  people,  who  refused  to  deliver 
him  up  when  Alexander  the  Greet  demanded  his  surrender  ; 
many  private  persons  deposited  money  under  his  charge. 
He  was  also  appointed  to  various  other  offices  connected 
with  the  preservation  and  improvement  of  the  city.  He 
was  very  strict  in  his  superintendence  of  the  public  morals, 
and  passed  s sumptuary  law  to  restrain  extravagance.  On 
the  other  hand  he  showed  a noble  and  liberal  spirit  in  all 
that  concerned  public  expenditure  ; he  did  much  to 
beautify  and  improve  the  city  by  fine  buildings ; and  he 
passed  a famous  law  ordering  that  statues  of  the  three 
great  tragedians  should  be  erected,  and  that  a careful 
edition  of  their  tragedies  should  be  made  and  preserved 
among  the  state  archives. 

Lycurgus  was  a man  of  action  and  not  of  word* : his  orations,  <£ 
which  fifteen  were  published,  sre  criticised  by  the  ancients  for  theix 
awkward  arrsngement  of  matter,  harsh  ness  of  style,  and  the  ten- 
dency to  digressions  about  mythology  and  past  history,  while  the 
noble  spirit  and  the  lofty  morality  that  breathe  through  them  are 
highly  praised.  Only  one  of  the  orations,  that  against  Socrates, 
has  been  preserved,  and  fully  bears  out  tho  criticism  of  the  ancients. 
He  was  evidently  one  of  the  last  examples  of  the  finest  Athenian 
type — full  of  religious  feeling,  as  became  one  of  the  Eteobutad*, 
tno  family  in  which  the  priesthood  of  Athene  Poliaa  was  hereditary, 
proud  of  tho  history  and  the  religion  of  his  country,  and  resolved 
to  act  worthily  of  it  and  to  make  others  do  the  same,  severe  and 
stern  in  his  treatment  of  offenders  and  frequently  prosecuting  them 
in  the  public  courts,  but  generous  and  liberal  in  all  that  concerned 
the  glory  of  Athena. 

LYDGATE,  John,  a monk  of  Bury  St  Edmunds,  was  the 
most  famous  English  poet  of  the  15th  century.  He  ia  » 
standing  refutation  of  a popular  notion  that  the  extra- 
ordinary collapse  of  English  poetry  after  Chaucer  dis- 
appeared from  the  stage  was  due  Co  the  unsettled  state  of 
public  affaire.  The  exact  dates  of  hia  birth  and  death  are 
not  ascertained,  but  he  began  hia  occupation  as* a verae- 
inaker  before  Chaucer's  death,  and  probably  #ended  il 
several  yeara  before  the  Wore  of  the  Roses  broke  out. 
Public  affaire  were  not  more  unsettled  during  hit  lifetime 
than  during  tho  lifetime  of  Chaucer.  Like  Chaucer, 
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Lydgate  enjoyed  the  patronage  of  the  royal  family.  He 
was  the  “ poet  laureate  ” of  his  generation.  He  translated 
Benoit  de  St  Maure’s  History  of  Troy  14  at  the  command- 
ment ” of  Henry  V. ; he  wrote  a poem  on  the  battle  of 
Agincourt;  the  coronation  of  Henry  VIL  furnished  him 
with  another  theme ; the  “ Good  Duke  Humphrey  ” .of 
Gloucester  “ commanded  ” his  translation  of  Mochas  upon 
the  Fall  of  Princes.  The  monk  of  Bury  was  in  short  a 
professional  poet.  According  to  Warton  he  opened  a school 
in  Las  monastery  for  teaching  the  sons  of  the  nobility  the 
arts  of  versification  and  the  elegancies  of  composition,  and 
it  would  seem  from  the  character  and  tho  variety  of  the 
pieces  attributed  to  him — “ disguisings,”  “ mumming*,* 
lives  of  saints,  translations  of  standard  works,  devotional 
pieces  in  metre,  metrical  paraphrases  of  proverbs — that  he 
was  ready  to  write  to  order  on  any  theme  submitted  to 
him.  Lydgate  attracted  a good  deal  of  attention  from  our 
early  printers  and  antiquaries,  his  Fall  of  Princes  being 
teprinted  four  times  before  the  accession  of  Elizabeth.  Tlie 
fact  that  it  was  the  largest  poem  in  English  of  a tragic 
cost  may  have  had  something  to  do  with  the  popularity  of 
this  work.  The  Story  of  Thebes,  based  on  Statius  and 
Boccaccio,  is  generally  supposed  to  have  been  one  of  his 
first  bssays.  It  is  told  as  one  of  the  Canterbury  tales, — 
the  poet  in  his  prologue  feigning  himself  to  havo  joined 
Chaucer's  pilgrims  at  Canterbury,  and  recited  this  tale  at 
the  host's  command  as  they  rode  back.  Possibly  more 
than  one  of  two  hundred  and  fifty-one  separate  poems, 
most,  of  them  short,  ascribed  to  Lydgate  by  Ritson,  have 
been  ascribed  to  him  on  very  slender  authority.  But  the 
works  undoubtedly  his  are  so  commonplace  in  thought 
and  sentiment,  and  so  clumsy  in  execution, — with  oil 
allowance  for  transcribers’  errors  and  imperfect  editing, — 
that  no  injustice  can  have  been  done  to  his  reputation  by 
attributing  any  doggerel  to  his  facile  pen.  He  was 
evidently  a great  roader  of  poetry,  a scholar  accomplished 
in  amount,  had.  probably  a large  indiscriminate  enjoyment 
of  poetry,  and  probably  also  a boisterous  enjoyment  of  his 
own  facility  in  building  up  stanzas.  His  own  mental  life 
was  probably  the  reverse  of  dull  But,  like  many  another 
self-satisfied  versifier,  he  is  the  cause  of  dulness  in  others. 
In  reading  him  with  his  own  contented  spirit,  one  catches 
some  faint  reflexion  of  tho  gleeful  happiness  with  which 
Jie  seems  to  have  poured  out  his  abundant  store  of  thrice- 
repeated  phrases  and  images.  Of  artiBtic  sensibility  he 
was  entirely  destitute.  Ho  claims  our  sympathy  by  his 
warm  admiration  for  Chaucer,  but  admiration  gave  him 
no  share  of  Chaucer's  economy  of  touch,  rapid  vivacious 
movement,  and  subtle  wit.  His  lines  are  eked  out  by 
tautologous  and  feeble  epithets,  and  garrulous  repetitions — 
u as  dorkes  can  you  tell,"  M in  bookes  as  I rede,"  “ the  Btory 
Baith  certaio,"  44 the  story  can  devise,"  “the  story  can 
roherse,”  44  the  story  specifies,"  “ the  story  maketh  mind." 
Something  is  expressed  in  learned  terms,  and  then  the 
same  thing  is  repeated  44  in  plain  English."  Lydgate  is 
seen  at  his  best  in  his  illustrations  of  proverbs  and  maxims 
of  homely  morality,  and  by  far  his  most  successful  metre 
is  a stave  of  eight  four-beat  lines  with  a rhyme  from  the 
first  half  recurring  in  the  second.  A Satirical  Balad  on 
the  Times,  with  the  refrain  44  So  as  the  crab  gothe  forward© 

A Satiric/il  Description  of  Uis  Lady,  with  the  refrain 
“ When  sho  hath  on  hire  hood  of  green  " ; A Lovers  Com- 
plaint ; Tkonke  God  of  A lie;  and  Make  Amende s — all  in 
this  metre — are  among  the  most  favourable  specimens  of 
his  powers.  A line  of  five  accents  seems  always  to  have 
driven  him  into  prolixity.  The  London  Lackpenny , to  the 
refrain  of  “ But  for  lock  of  money  I might  not  speed,"  the 
beat  known  of  his  humorous  poems,  is  also  in  four-beat 
lines,  though  there  ore  seven  lines  in  the  stanza. 
Lydgate's  copiousness  of  detail  in  describing  customs, 


dresses,  architecture,  as  Well  as  in  making  literary  com- 
parisons, render  his  verses  useful  as  materials  for  tho 
historian;  but  in  artistic  skill  he  is  a sad  falling  off  from 
Chaucer.  Personally  he  seems  to  have  been  a lively  monk 
enough.  In  his  Testament  he  makes  confession  to  having 
been  a terrible  boy, 44  disposed  to  many  unbridled  passions." 
He  fought  with  his  schoolfellows,  and  scoffed  and  made 
mouths  at  them  44  like  a wanton  ape"  ; he  played  truant, 
and  44  forged  leesings  ” in  excuse  ; neither  hedge  nor  wall 
could  keep  him  out  of  orchards  ; he  “ told  cherry-stones  " 
when  he  ought  to  have  been  at  church,  and  threw  his 
paternoster  and  his  creed  at  the  cock.  Highly  decorous 
respectable  old  men  often  take  a pleasure  in  looking  back,' 
as  Justice  Shallow  did,  to  tho  follies  of  their  youth,  and 
perhaps  exaggerating  them,  but  there  is  nothing-  in 
Lydgate's  confession  inconsistent  with  his  poetry.  A dull 
writer  is  generally  a person  of  high  animal  spirits ; only 
that  could  sustain  him  through  platitudes  which  other 
people  find  so  dreary.  (w.  m.) 

LYDIA.  It  is  difficult  to  fix  the  boundaries  of  Lydia 
very  exactly,  partly  because  they  varied  at  different  timet, 
partly  because  we  are  atill  but  imperfectly  acquainted  with 
the  geography  of  western  Asia  Minor.  The  name  is  first 
found,  under  the  form  of  Luddi,  in  the  inscriptions  of  the 
Assyrian  king  A&sttr-bani-pal,  who  received  tribute  from 
Oyges  about  660  B.C.  In  Homer  we  read  only  of  Maxmiana 
(IL, ii.  865,  v.  43,  x.  431),  and  the  place  of  the  Lydian  capital 
Sardes  is  taken  by  Hyde  (If.,  xx.  385),  unless  this  was  the 
name  of  the  district  in  which  Sardes  stood  (see  Strabo,  xiii. 
p.  62G).1  The  earliest  Greek  writer  who.  mentions  the 
name  is  Mimnermus  of  Colophon,  in  the  37th  Olympiad. 
According  to  Herodotus  (L  7),  tho  Mciones  (called  Maaones 
by  other  writers)  were  named  Lydians  after  Lydus,  the  son 
of  Attys,  in  the  mythical  epoch  which  preceded  the  rise  of 
tho  Heradid  dynasty.  In  historical  times,  however,  the 
Mmonoa  were  a tribe  inhabiting  the  district  of  the  Upper 
Hernias,  where  a town  called  Mtconia  (now  Mennen) 
existed  (Pliny,  N.  II.,  v.  30;  Hierocles,  p.  670).  The 
Lydians  must  originally  have  been  an  allied  tribe  which 
bordered  upon  them  to  the  north-west,  and  occupied  the 
plain  of  Sardes  or  M agnosia  at  the  foot  of,  Tmolus  and 
Sipylus.  They  were  cut  off  from  the  sea  by  the  Greeks, 
who  were  in  possession,  not  only  of  the  Bey  of  Smyrna,  but 
also  of  the  country  north  of  Sipylus  os  far  as  Temnus,  in 
tho  Boghaz,  or  pass,  through  wliieh  the  Hcrmus  forces  its 
way  from  the  plain  of  Magnesia  into  its  lower  valley. * In  an 
Homeric  epigram  the  ridge  north  of  the  Hermus,  on  which 
tlio  ruins  of  Temnus  lie,  is  called  Sardene.  • Northward  the 
Lyd urns  extended  at  least  as  fur  as  the  Gygann  Lake  (Lako 
Coloe,  now  Mermereh),  and  tho  Sardeue  range  (now 
Damanly  Dagh).  The  plateau  of  the  Biu  Bir  Tepe,  on  the 
southern  shore  of  tho  Gygsean  Lake,  was  the  chief  burial- 
pkee  of  the  inhabitants  of  Sardes,  and  is  still,  thickly 
studded  with  tumuli,  among  which  tho  44  tomb  of  Alyattee  H 
towers  to  a height  of  260  feet  Next  to  Sardes,  Magnesia 
ad  Sipylum  was  the  chief  city  of  tho  country,  having 
tokcu  the  place  of  the  ancient  Sipylus,  now  probably  repre- 
sented by  an  almost  inaccessible  acropolis  discovered  by 
Mr  iiumann  not  far  from  Magnesia  on  the  northern  cliff 
of  Mount  Sipylus.  In  its  neighbourhood  is  the  famous 
seated  figure  of  44  Niobo"  (//.,  xxiv.  Cl 4-17),  cutout  of  tho 
rock,  and  probably  intended  to  represent  the  goddess 
Cybele,  to  which  the  Greeks  attached  their  legend  of 
Niobeu  According  to  Pliny  (v.  31),  Tantalis,  afterwards 
swallowed  up  by  earthquake  in  the  pool  Sale  or  Soloe, 
was  the  ancient  name  of  Sipyltfe  and  44  tho  capital  of 
Masonia"  (Paus.,  vil  24;  Strabo,  xiL  p.  579). 


* Pliny  (v.  80)  maJtsf  it  tb*  Mcoaian  name. 

* S«e  W.  M.  Ramsay  in  the  Journal  of  Hellenic  Studies,  iL  2. 
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Under  the  Heraclid  dynasty  the  limit*  of  Lydia  most  | 
hare  been  already  extended,  einco  according  to  Strabo 
(xiii  p.  590),  the  authority  of  Gygee  reached  as  far  as 
the  Troad,  and  wo  learn  from  the  Assyrian  inscriptions 
that  the  same  king  sent  tribute  to  Asaur-bam-pal,  whose 
dominions  were  bounded  on  the  west  by  the  Halys.  But 
under  the  Mcramads  Lydia  became  a maritime  as  well  os 
ton  inland  power.  The  Greek  cities  were  conquered,  and 
the  coast  of  Ionia  included  within  the  Lydian  kingdom. 
The  successes  of  Crcusus  finally  changed  the  Lydian  king- 
dom into  a Lydian  empire,  and  all  Asia  Minor  westward  of 
the  Halys,  with  the  exception  of  Lycia,  owned  the  supre- 
macy of  Sardes.  Lydia  never  again  shrank  back  into 
its  original  dimensions.  After  the  Persian  conquest  the 
Maeander  was  regarded  as  its  southern  boundary,  and  in 
the  Roman  period  it  comprised  the  conntry  between  Mysia 
and  Carta  on  the  one  side  and  Phrygia  and  the  dEgean  on 
the  other. 

Lydia  proper  was  exceed ingly  fertile.  The  hill-sides 
were  clothed  with  vine  and  fir,  and  the  rich  broad  plain  cl 
Hermua  produced  large  quantities  of  corn  and  saffron. 
The  climate  of  the  plain  was  soft  but  healthy,  though  the 
conntry  was  subject  to  frequent  earthquakes.  The 
Pactolus,  which  flowed  from  the  fountain  of  Tame  in  the 
Tmolus  moan  tains,  through  the  centre  of  Sardes,  into  the 
Hennas,  was  believed  to  be  full  of  golden  sand  ; and  gold 
mines  were  worked  in  Tmolus  itself,  though  by  the  time 
of  Strabo  the  proceeds  had  become  so  small  as  hardly  to 
pay  for  the  expense  of  working  them  (Strabo,  xiii.  59 1^ 
Mooiua  on  the  cast  contained  the  carious  barren  plateau 
known  to  the  Greeks  as  the  Cataeecanmcne  or  Burnt 
country,  once  a centre  of  volcanic  disturbance  The 
Gygaean  lake  (whore  remains  of  pile  dwellings  have  been 
found)  still  abounds  with  carp,  which  frequently  grow  to  a 
vary  large  sine. 

Herodotus  (L  171)  tells  us  that  Lydos  was  a brother  of 
Mysus  and  Car.  The  statement  is  on  the  whole  borne  out 
by  the  few  Lydian,  Mysisn,  and  Carian  words  that  have 
been  preserved,  as  well  os  by  the  general  character  of  the 
civilization  prevailing  among  the  three  nations.  The 
language,  so  far  as  can  bo  judged  from  its  scanty  remains, 
was  Indo-European,  and  more  closely  misted  to  the 
western  than  to  the  eastern  branch  of  the  family.  The 
race  was  probably  a mixed  one,  consisting  of  anorigincs 
end  Aryan  immigrants.  It  was  characterized  by  industry 
and  a commercial  spirit,  and,  before  the  Persian  conquest, 
by  bravery  as  well 

The  religion  of  the  Lydians  resembled  that  of  the  other 
civilized  nations  of  Asia  Minor.  It  was  a nature-worship, 
which  at  times  became  wild  and  sensuous.  By  the  side  of 
the  supreme  god  Medeus  stood  the  sun-god  Attys,  as  in 
Phrygia  the  chief  object  of  the  popular  cult  Qe  was  at 
once  the  son  and  bridegroom  of  Cybele  or  Cybebe,  the 
mother  of  the  gods,  whose  image  can  ed  by  Broteos,  son  of 
Tantalus,  was  adored  on  the  cliffs  of  Sipylus  (Pans.,  iii.  22). 
Like  the  Semitic  Tain  muz  or  Adonis,  he  was  the  beautiful 
youth  who  had  mutilated  himself  in  a moment  of  frenzy 
or  despair,  end  whose  temples  were  served  by  eunuch 
priests.  Or  again  he  was  the  dying  sun-god,  slain  by  the 
winter,  and  mourned  by  Cybele,  os  Adonis  was  by 
Aphrodite  in  the  old  myth  which  the  Greeks  had  borrowed 
from  Phoenicia.  This  worship  of  Attys  was  in  great 
measure  due  to  foreign  influence.  Doubtless  there  had 
been  an  ancient  native  god  of  the  name,  but  tho  Associated 
myths  and  rites  came  almost  wholly  from  abroad.  The 
Hittites  in  their  stronghold  of  Carcbemish  on  the  Euphrates 
bad  adopted  the  Babylonian  cult  of  Istar  (Ashtoreth)  and 
Tamm nz- Adonis,  and  had  handed  it  on  to  tho  tribes  of 
Asia  Minor.  The  close  resemblance  between  the  story  of 
Attys  and  that  of  Adonis  was  the  result  of  a common 
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I origin.  TUo  old  legends  of  the  Semitic  East  bid  come  to 
tbu  West  through  two  channels.  Tho  Pbamidana  brought 
them  by  see  end  tho  Hittites  by  land.  Bat  though  the 
worship  of  M&kar  or  MeUurth  on  Lesbos  (It.,  xxir.  641) 
shows  that  the  Pha-oician  faith  had  found  n home  on  thin 
put  of  the  cosat  of  Asia  Minor,  it  could  hare  bud  no 
influence  upon  Lydia,  which,  as  we  hare  seen,  was  cut  off 
from  the  sea  before  the  rise  of  the  Mermnada.  It  was  rather 
to  the  Hittites  that  Lydia,  like  Phrygia  sod  Cappadocia, 
owed  its  faith  in  Attys  and  Cybele.  The  latter  became 
"the  mother  of  Asia,'’  and  at  Ephesus,  where  she  was 
adored  under  the  form  of  a meteoric  stone,  wss  identified 
with  the  Greek  Artemis.  Her  mural  crown  is  fiiit  seen 
in  the  Hittita  sculptures  of  Boghsz  Kcui  on  the  Halys,  and 
tbs  beq,  was  sacred  to  hen  A gem  found  near  Aleppo 
represents  her  Hittite  counterpart  standing  on  this  insect 
The  priostesses  by  whom  she  was  scared  are  depicted  in 
early  art  as  armed  with  the  double-headed  axe,  and  the 
donees  they  performed  in  her  honour  with  shield  and  bow 
gare  rise  to  tbs  myths  which  saw  in  them  the  Amaxono, 
a nation  of  woman- warriors.  The  pae-Hellenio  cities  of 
tbs  coast— Smyrna,  Somorna  (Ephesus),  Myrino,  Cyme, 
Priene,  and  Pi  tone — were  all  of  Amazonian  origin, 
and  the  first  three  of  them  hare  the  same  name  as  tho 
Amazon  Myrino,.  whoso  tomb  wss  pointed  out  in  the  Troad. 
The  prostitution  whereby  the  Lydian  girls  gained  their 
dowries  (Herod.,  i.  93)  w as  a religious  exercise,  os  among 
the  Semites,  which  marked  their  deration  to  the  goddess 
Cybele.  In  the  lagend  of  Hercules,  Omphole  takes  the 
place  of  Cybele,  and  was  perhaps  her  Lydian  title. 
Hercules  is  here  the  sun-god  Attys  in  a new  form ; bis 
Lydian  uanie  is  unknown,  since  E.  Meyer  has  shown 
(Z.  D.  if.  Q.,  xx  xL  4)  that  Sondon  belongs  not  to  Lydia 
but  to  Cilicia.  By  the  side  of  Attys  stood  the  moan-god 
Manes  or  Men. 

According  to  the  natire  nutonan  Xanthna  (460  rc.) 
three  dynasties  ruled  in  snoceesion  orer  Lydia.  The  first, 
that  of  tbs  Attyads,  is  wholly  mythical  It  was  hesded  by 
a god,  and  included  geographical  personages  like  Lydos, 
Aries,  and  Meles,  or  such  heroes  of  folk-lore  os  Cambists*, 
who  devoured  his  wife.  To  this  mythical  age  belongs  the 
colony  which,  according  to  Herodotus  (i  94),  Tyreenua, 
the  son  of  Attys,  led  to  Etruria  Xonthns,  however,  puts 
Torrhebns  is  the  place  of  Tyrseans,  sod  makes  him  the 
eponym  of  a district  in  Lydia  Thorn  was  no  connexion 
between  the  Etrurians  and  Lydians  in  either  language  at 
race,  and  the  story  in  Herodotus  rests  solely  on  the  sup- 
posed resemblance  of  Tyrrbeous  and  Torrhebus.  It  is 
doubtful  whether  Xantbus  recognized  the  Greek  legends 
which  brought  Felopa  from  Lydia,  or  rather  Mmonia, 
and  made  him  tho  son  of  Tan  talus  The  legends 
must  bore  grown  up  after  the  Greek  colonization  of  AM  is 
and  Ionia,  though  Dr  Schliemann’a  discoveries  at  Mycente 
have  shown  a certain  likeness  between  the  art  of  csrl/ 
Greece  ond  that  of  Asia  Minor,  while  the  gold  found  there' 
in  such  abundance  may  have  been  derived  from  the  mines 
of  Tmoloa  The  second  dynasty  was  also  of  divine  origin^ 
but  the  names  which  head  it  prove  its  connexion  with  the 
distant  East.  Its  founder,  a descendant  of  Hercules  and 
Omphole,  was,  Herodotus  tells  us  (L  7),  a son  of  Ninas 
and  grandson  of  Bolus.  The  Assyrian  inscriptions  have 
shown  that  the  Assyrians  had  never  crossed  the  llatvs,  ranch 
less  known  tbs  name  of  Lydia,  before  the  age  of  A aril  r- 
bani-pnl,  and  consequently  the  old  theory  which  brought 
the  Heraclidi  from  Nineveh  must  be  given  up  Bnt 
now  know  that  the  case  wot  otherwise  with  another 
Oriental  people,  which  was  deeply  imbued  with  the 
elements  of  Babylonian  culture.  The  Hittites  had  overran 
Asia  Minor  and  established  themselves  on  the  shores  o 4 
the  digeen  before  the  reign  of  the  Egyptian  king  Ramses  II 
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The  subject  allies  who  then  fight  under  their  banners 
include  the  Masu  or  Mysians  and  the  Dordani  of  the 
Troad  from  Ilona  or  Ilion  and  Pidasa  (Ped&sus);  and,  if  wo 
follow  Brngsch,  Iluna  should  be  read  Manna  and  identified 
with  Maeonia.  At  the  same  timo  the  Hittites  left  me- 
morials of  themselves  in.  Lydia.  Mr  Q.  Dennis  has  dis- 
covered an  inscription  in  Hittite  hieroglyphics  attached  to 
the  figure  of  “ Niobe  ” on  Sipylus,  and  a similar  inscription 
accompanies  the  figure  (in  which  Herodotus  [ii.  106] 
wished  to  see  Sesoatria  or  Ramses  IL)  carved  on  the  cliff 
of  Karabel,  the  pass  which  loads  from  the  plain  of  Sardes 
to  that  of  Ephesus  We  learn  from  Eusebius  that  Sardes  was 
first  captured  by  the  Cimmerians  1078  B.C.;  and.  since  it  was 
four  centuries  later  before  the  real  Cimmerians  appeared  on 
the  horizon  of  history,  we  may  perhaps  find  in  the  statement 
a tradition  of  the  Hittite  conquest  Possibly  the  Ninos  of 
Herodotus  points  to  the  fact  that  Carchemish  was  called 
14  the  old  Nidus  " (Amm.  Marc.,  xiv.  8),  while  the  mention 
of  Bolus  may  indicate  that  Hittite  civilization  came  from 
the  land  of  Bel  (see  Sayce,  Trans,  Soc.  Biblical  Arch.,  viL  2). 
At  all  events  it  was  when  the  authority  of  the  Hittite 
satraps  at  Sardes  began  to  decay  that  the  Heraclid  dynasty 
arose.  According  to  Xanthos,  Sadyattes  and  Lixus  wero 
the  successors  of  Tylon  the  eon  of  Omphale.  After  lasting 
five  hundred  and  five  years,  the  dynasty  came  to  an  end 
in  the  person  of  Sadyattes,  as  he  is  called  by  Nicolas 
of  Damascus,  whose  account  is  doubtless  derived  from 
Xanthua.  The  name  Candaules  given  him  by  Herodotus 
meant  “dog-strangler,”  and  was  atitle  of  the  Lydian  Hermes. 
Gyges,  termed  Gugu  in  the  Assyrian  inscriptions,  Gog  in 
the  Old  Testament,  pat  him  to  death  and  established  the 
dynasty  of  the  Mermnads  690  b.c.  (Euaeb.,  698  B.a).  Gyges 
initiated  a new  policy,  that  of  making  Lydia  a maritime 
power;  but  his  attempt  to  capture  Old  Smyrna  was 
unsuccessful.  Towards  the  middle  of  his  reign  the  king- 
dom was  overrun  by  the  Cimmerians,  called  Gimirr®  in 
the  Assyrian  texts,  Gomer  in  the  Old  Testament,  who  bad 
been  driven  from  their  old  seats  on  the  Sea  of  Azoff  by  an 
invasion  of  Scythians,  and  thrown  upon  Asia  Minor  by  the 
defeat  they  had  suffered  at  the  hands  of  Esar-haddoo. 
The  lower  town  of  Sardes  was  taken  by  them,  and  Gyges 
turned  to  Assyria  for  aid,  consenting  to  become  the 
tributary  of  Assur-b&ni-pal  or  Sardanapalns,  and  sending 
him  among  other  presents  two  Cimmerian  chieftains  he 
had  himself  captured  in  battle  (about  660  B.a).  At  first 
no  one  could  be  found  in  Nineveh  who  understood  the 
language  of  the  ambassadors.  A few  years  later,  Gyges 
joined  in  the  revolt  against  Assyria,  which  was  headed  by  the 
viceroy  of  Babylonia,  Assur-bani-pal's  own  brother.  The 
lonio  and  Can  an  mercenaries  he  despatched  to  Egypt  en- 
abled Psammetichus  to  make  himself  independent  Assyria, 
however,  was  soon  avenged.  The  Cimmerian  hordes  re- 
turned, Gyges  was  slain  in  battle  after  a reign  of  thirty- 
eight  years,  and  Ardys  his  son  and  successor  returned  to 
his  allegiance  to  Nineveh.  The  second  capture  of  Sardes  on 
this  occasion  was  alluded  to  by  Callisthenea  (Strabo,  xiii  p. 
627).  Alyattes  the  grandson  of  Ardys  finally  succeeded  in 
extirpating  the  Cimmerians,  as  well  as  in  taking  Smyrna, 
and  thus  providing  his  kingdom  with  a port  The  trade 
and  wealth  of  Lydia  rapidly  increased,  and  the  Greek 
towns  fell  one  after  the  other  before  the  attacks  of  the 
Lydian  kings.  Alyattes’s  long  reign  of  fifty-seven  years 
saw  the  foundation  of  the  Lydian  empire.  All  Asia 
Minor  west  of  the  Halys  owned  his  sway,  and  the  six 
years*  contest  he  carried  on  with  the  Medes  was  closed  by 
the  marriage  of  his  daughter  Aryenia  to  Astyages,  and  an 
intimate  alliance  between  the  two  empires.  The  Greek 
cities  were  allowed  to  retain  their  own  institutions  and 
government  on  condition  of  paying  taxes  and  dues  to  the 
Lydian  monarch,  and  the  proceeds  of  their  commerce  thus 


flowed  into  the  imperial  exchequer.  The  result  was  that 
the  king  of  Lydia  became  the  richest  prince  of  his  age. 
Alyattes  was  succeeded  by  Croesus,  who  had  probably 
already  for  some  years  shared  the  royal  power  with  his 
father,  or  perhaps  grandfather,  os  Floigl  thinks  ( Geschichle 
des  semitischen  Altcrthvms , p.  20).  He  reigned  alone  only 
fifteen  years,  Cyrus  the  Persian,  after  an  indecisive 
battle  on  the  banks  of  the  H&lys,  marching  upon  Sardes, 
and  capturing  both  acropolis  and  monarch  before  his  allies 
could  come  to  kia  help  (Euseb.,  646  B.C.).  The  place 
where  the  acropolis  was  entered  was  believed  to  have  been 
overlooked  by  the  mythical  Meles  when  he  carried  the 
lion  round  his  fortress  which  made  it  Invulnerable ; it  was 
really  a path  opened  by  one  of  the  landslips  which  have 
reduced  tbo  sandstone  cliff  of  the  Acropolis  to  a mere  shell, 
and  threaten  in  a few  years  to  carry  it  altogether  into  the 
plain  below.  The  overthrow  of  Croesus  gave  rise  to  many 
legends  among  both  Lydians  and  Greeks,  and  ho  was  held 
to  have  escaped  death  at  the  conquerors  handa  through 
the  intervention  of  the  gods.  The  revolt  of  the  Lydians 
under  Pactyaa,  whom  Cyrus  bad  appointed  to  collect  the 
taxes,  caused  the  Persian  king  to  disarm  them,  though  we 
can  hardly  credit  the  statement  that  by  this  measure  their 
former  warlike  spirit  was  crashed.  Sardes  now  became 
the  western  capital  of  the  Persian  empire,  and  its  burning 
by  the  Athenians  was  the  indirect  cause  of  the  Persian 
War.  After  Alexander’s  death,  Lydia  passed  to  Antigonua ; 
then  Achceus  made  himself  king  at  Sardes,  but  was  defeated 
and  put  to  death  by  Antiochus.  The  country  was  pre- 
sented by  the  Romans  to  Eumenes,  and  subsequently 
formed  part  of  the  proconsular  province  of  Asia.  By  the 
time  of  Strabo  (xiii.  p.  631)  its  old  language  was  entirely 
supplanted  by  Greek. 

The  Lydian  empire  may  he  described  aa  the  industrial  power  of 
the  ancient  world.  The  Lydiana  were  credited  with  being  the 
in ren tg re,  not  only  of  games  such  as  dice,  huckle-bones,  and  bail 
(Herod.,  L 94),  but  al»o  of  coined  money.  The  oldest  known  coins  are 
the  electrum  coin*  of  the  earlier  Mermnads  (Madden,  Coins  of  the 
Jctcs,  pp.  19-21),  stamped  on  one  side  with  a Lon’s  head  or  the 
figure  of  a king  with  bow  and  quiver ; these  were  replaced  by 
Orceins  with  a coinage  of  pure  gold  and  stiver.  To  the  litter 
monarch  were  probably  due  the  earliest  gold  coins  of  Epbesna 
(Head,  Coinage  of  Ephesus,  p.  16).  Mr  Head  has  shown  that  the 
elec  tram  coins  of  Lydia  were  of  two  kinds,  one  weighing  168*4 
grains  for  the  inland  trade,  and  another  of  224  grains  for  the  trade 
with  Ionia.  The  standard  waa  the  silver  "min*  of  Carchemish," 
as  the  Aanyrians  called  it,  which  contained  8656  grains.  Origin- 
ally derived  by  the  Hittites  from  Babylonia,  but  modified  by 
themselves,  this  standard  was  passed  on  to  the  nations  of  Asia 
Minor  during  the  period  of  Hittite  conquest,  but  waa  eventually 
superseded  by  the  Phoenician  mina  of  11,225  grains,  and  continued 
to  survive  only  in  Cyprus  and  Cilicia.  The  inns,  which  the 
Lydians  were  said  to  hire  been  the  first  to  establish  (Herod. , i 94), 
were  connected  with  their  attention  to  commercial  pursuita.  Their 
literature  haa  wholly  perished,  and  the  only  specimen  of  their  writ- 
ing we  possess  ia  on  a marble  base  found  by  Mr  Wood  at  Ephesus 
(Schliemann.  Hies,  p.  698).  They  were  celebrated  for  their  musia 
and  gymnastic  exercises,  and  their  art  formed  a link  between  that 
of  Asia  Minor  and  that  of  Greece.  A marble  lion  at  Acbmetly  re- 
presents in  a modified*  form  tbs  Assyrian  t v )»\  and  the  engraved 
gems  found  in  the  neighbourhood  of  Sardes  ana  Old  Smyrna  resemble 
tno  rudo  imitations  of  Assyrian  workmanship  met  with  in  Cyprus 
and  on  the  coasts  of  Asia  Minor.  For  a description  of  a pectoral 
of  white  gold,  ornamented  with  the  heads  of  animals,  human  faces, 
and  the  figure  of  a goddess,  discovered  in  a tomb  on  Tmolus,  see 
Academy,  January  15,  1881,  p.  45.  Lydian  sculpture  was  probably 
similar  to  that  of  the  Phrygians  aa  displayed  at  Doghanly,  Kumbct, 
and  Ayazin,  a necropolis  lately  discovered  by  Mr  Ramsay.  Fhallia 
emblems,  for  averting  evil,  wera  plentiful  ; even  title  summit  of 
the  tomb  of  Alyattes  Is  crowned  with  an  enormonB  one  of  stone, 
about  9 feet  in  diameter.  The  tumulus  itself  ia  281  yards  in 
diameter  and  about  half  a mile  in  circumference.  It  has  teen 
partially  excavated  by  Spiegelthal  and  Dennis,  and  a sepulchral 
chamber  discovered  in  the  middle,  composed  of  large  well-cut  and 
highly  polished  blocks  of  marble,  the  cnarnber  being  11  feet  long, 
nearly  8 feet  broad,  and  7 feet  high.  Nothing  was  found  in  it 
except  a few  ashes  and  a broken  vase  of  Egyptian  alabaster.  The 
stono  basement  which,  according  to  Herodotua,  formerly  surrounded 
the  mound  has  now  disappeared.  <A-  H.  8.) 
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LYELL,  Sib  Charles  (1797-1875),  ouo  of  the  greatest 
of  geological  thinkers,  was  the  eldest  son  of  Charles  Lyell  of 
Kiunordy,  Forfarshire,  and  was  bom  November  14,  1797, 
on  the  family  estate  in  Scotland.  His  father  was  a 
man  cf  literary  and  scientific  tastes,  known  both  as  a 
botanist  and  as  the  translator  of  the  Vila  Nuova  and  the 
Convito  of  Dante.  From  his  boyhood  Lyell  had  a strong 
inclination  for  natural  history,  especially  entomology,  a 
taste  which  he  was  ablo  to  cultivato  iu  tbo  New  Forest, 
to  which  his  family  had  removed  soon  after  his  birth. 
He  was  educated  chiefly  at  Midhuret,  and  then  at  Exeter 
College,  Oxford,  where  tho  lectures  of  Dr  Buckland  first 
opened  out  to  him  that  field  of  geological  study  which 
became  the  passion  of  his  lifo.  After  taking  his  degree 
in  1821,  he  entered  Lincoln’s  Inn,  and  in  1825,  after  a 
delay  caused  by  chronic  weakness  of  the  eyes,  he  was 
called  to  the  bar,  and  weut  on  the  western  circuit  for  two 
years.  During  the  whole  of  this  time,  though  not 
neglecting  his  profession,  he  was  slowly  gravitating 
towards  the  lifo  of  a student  of  science.  In  1819  ho 
had  been  elected  a member,  of  the  Linnean  and  Geologi- 
cal Societies,  communicating  his  first  paper,  “On  tho 
Marls  of  Forfarshire,”  to  the  latter  society  in  1822,  and 
acting  as  one  of  the  honorary  secretaries  in  1823.  In  that 
year  ho  went  to  France,  with  introductions  to  Cuvier, 
Humboldt,  and  other  men  of  science,  and  in  1824  made  a 
geological  tour  in  Scotland  in  company  with  Dr  Buckland. 
In  1826  ho  was  elected  a fallow  of  tho  Royal  Society, 
from  which  in  later  years  he  received  both  the  Copley 
and  Royal  medals ; and  in  1827  ho  finally  abandoned  the 
legal  profession,  ond  devoted  himself  to  geology. 

Long  prior  to  this,  however,  he  had  already  begun  the 
sketch  of  his  principal  work,  The  Principles  of  Geology. 
The  subsidiary  title,  “ An  Attempt  to  Explain  the  Former 
Changes  of  the  Earth’s  Surface  by  Reference  to  Causes  now 
in  Operation,”  gives  the  keynote  of  the  task  to  which  Lyell 
devoted  his  life,  and  in  pursuance  of  which  ho  made 
geological  tours  over  largo  portions  of  the  Continent,  aud 
in  later  years  to  Madeira  and  to  the  United  States  and 
Canada.  The  journey  undertaken  with  Murchison  in  1828 
was  especially  fruitful  in  results,  for  not  only  did  it  give 
rise  to  two  joint  papers  on  the  volcanic  district  of  Auvergne 
and  the  Tertiary  formations  of  Aix-en-Provence,  but  it  was 
apparently  while  examining  Signor  Bonelli'B  collection  of 
Tertiary  shells  at  Turin,  and  subsequently  when  (after 
parting  with  Murchison)  he  studied  the  marine  remains  of 
the  Tertiary  rocks  of  Ischia  and  Sicily,  that  Lyell  conceived 
the  idea  of  dividing  the  Tertiaries  into  three  or  four 
principal  groups,  characterized  by  the  proportion  of  recent 
to  extinct  species  of  shells.  To  these  groups,  after  consult- 
ing Dr  Wbewell  as  to  the  best  nomenclature,  ho  gave  the 
names  now  universally  adopted — Eocene  (dawn  of  recent), 
Miocene  (leu  of  recent ),  and  Pliocene  (more  of  recent)  Upper 
and  Lower ; and  with  the  assistance  of  M.  Deshayes,  who 
bad  arrived  by  independent  researches  at  very  similar 
views,  ha  dres  up  a table  of  shells  in  illustration  of  this 
classification.  The  first  volume  of  the  Principles  of  Geo- 
logy appeared  in  1830,  and  tho  second  in  .January  1832. 
Received  at  first  with  considerable  opposition,  at  least  so 
far  as  its  leading  theory  was  concerned,  the  work  had  ulti- 
mately a great  success,  and  it  had  already  reached  a second 
edition  in  1833  when  the  third  volume,  dealing  with  the 
successive  formations  of  the  earth's  crust,  was  added.1 

In  August  1838  Lyell  published  the  Element s of 
Geologyt  which,  from  being  originally  an  expansion  of  the 

1 Between  1830  and  !S72  eleten  edition*  of  tbi*  work  were  pub- 
lished, each  bo  much  enriched  with  new  material  and  the  rmuits  of 
riper  thought  m to  form  a complete  history  of  tho  progrosa  of  geology 
during  that  interval.  Only  a few  daya  before  hi*  death  Sir  Charles  j 
bowbtd  revnLnj  the  12th  edition,  which  appeared  in  1876. 


fourth  book  of  the  Principles,  became  a standard  work  of 
reference  in  strati  graphical  and  palaeontological  giology. 
This  book  went  through  six  editions  in  Lyell  lifetime 
(some  intermediate  ones  being  styled  Manual  of  Elementary 
Geology),  and  in  1871  a smaller  work,  the  Student’s 
Elements  of  Geology,  was  based  upon  it  His  third  great 
work,  The  Antiquity  of  Man , appeared  in  1863,  and  ran 
through  three  editions  in  one  year.  In  this  he  laid  before 
the  world  a general  survey  of  the  arguments  for  man’s 
early  appearance  on  the  earth,  derived  from  the  dis- 
coveries of  worked  flint  implement*  in  Poet-Plioceno  strata 
in  tha  Somme  valley  and  elsewhere,  and  in  it  also  he  first 
gave  in  his  adhesion  to  Darwin's  theory  of  the  origin  of 
species.  A fourth  edition  appeared  in  187& 

While  thus  occupied  witn  his  writings,  Lyell  lost  no 
opportunity  of  carrying  out  original  investigations,  and 
whenever  absent  from  his  literary  work  in  London  was 
always  to  be  heard  of  in  the  field  either  in  England  or  on 
the  Continent  In  1831  he  held  for  a short  time  the  poet 
of  professor  of  geology  at  Kings  College,  London,  ond 
delivered  while  there  a highly  appreciated  course  of  lectures, 
which  became  the  foundation  of  the  Elements  of  Geology. 
In  1832  he  married  Mary,  eldest  daughter  of  Leonard 
Horner,  who  became  thenceforward  associated  with  him  in 
oil  his  literary  and  scientific  labours,  aiding  him  sub- 
stantially with  her  ready  intellect,  and  by  her  pre-eminent 
social  qualities  making  his  home  a centre  of  attraction  to 
all  men  of  talent.  In  1834  he  made  an  excursion  to -Den- 
mark and  Sweden,  the  result  of  which  was  his  celebrated 

Siper  to  the  Royal  Society,  “ On  the  Proofs  of  tho  Gradual 
ising  of  Land  in  Certain  Parts  of  Sweden,”  and  another 
to  the  Geological  Society,  “ On  the  Cretaceous  and  Tertiary 
Strata  of  Seeland  and  Moen.”  In  1837  he  was  again  in 
Norway  and  Denmark,  and  in  1841  he  spent  a year  in 
travelling  through  the  United  States,  Canada,  and  Nova 
Scotia.  This  last  journey,  together  with  a second  one  to 
America  in  1845,  w'hen  he  visited  Boston,  Philadelphia, 
New  Orleans,  aud  the  alluvial  plain  of  the  Mississippi, 
gave  rise,  not  only  to  numerous  original  papers,  but  also 
to  the  publication  of  two  works  not  exclusively  geological. 
Travels  in  North  America  (1845)  and  A Second  Visit  to 
the  United  Slates  (1849).  In  the  second  work  especially 
he  did  much  to  promote  good  feeling  between  England 
and  America,  by  showing  a just  appreciation  of  American 
society  and  institutions.  It  was  in  the  course  of  these 
journeys  that  ho  estimated  the  rate  of  recession  of  the 
falls  of  Niagara,  and  of  the  annual  average  accumulation  of 
alluvial  matter  in  the  delta  of  the  Mississippi,  and  studied 
those  vegetable  accumulations  in  the  “Great  Dismal 
Swamp  ” of  Virginia,  which  he  afterwards  used  in  illustrat- 
ing the  formation  of  beds  of  coaL  He  also  studied  with 
great  care  the  coal-formations  in  Nova  Scotia,  and  dis- 
covered in  company  with  Dr  Dawson  of  Montreal  the 
earliest  known  land  shell,  Pupa  vetusta , in  the  hollow  stem 
of  a Sigillaria.  But  it  was  chiefly  in  bringing  a thorough 
knowledge  of  European  geology  to  bear  upon  the  more 
widely  extended  and  massive  formations  of  the  North 
American  continent  that  Lyell  rendered  immense  service 
to  geologists  on  both  s.des  of  the  Atlantic. 

Besides  these  Transatlantic  journeys  Lyell  undertook 
geological  excursions  at  different  times  to  all  parts  of  the 
British  Isles,  to  Belgium,  Switzerland,  Germany,  Spain, 
Madeira,  and  Teneriffe,  in  which  latter  islands,  which  he 
visited  in  company  with  G.  Hartung,  he  accumulated  much 
valuable  evidence  on  the  age  and  deposition  of  lava  beds 
and  the  formation  of  volcanic  cones.  He  also  revisited 
Sicily  in  1858,  when  he  made  such  observations  upon  the 
structure  of  Etna  as  entirely  refuted  the  theory  of  “ craters 
of  elevation  ” upheld  by  Yon  Buch  and  Elie  de  Beau- 
mont (seo  Roy.  Soc.  Proc 1859). 
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Lyell  received  the  honour  of  knighthood  in  1848,  and 
was  created  a baronet  in  1864,  in  which  year  ho  was 
president  of  tho  British  Association,  meeting  at  Bath. 
His  semces  to  the  science  of  geology  were  now  universally 
recognized  both  at  home  -xnd  abroad,  and  he  was  a member 
of  almost  every  Continental  and  American  Society.  He 
was  elected  corresponding  member  of  the  French  Institute 
and  of  the  Royal  Academy  of  Sciences  at  Borlin,  and  was 
created  a knight  of  tho  Prussian  Order  of  Merit 

During  tbe  latter  years  of  his  life  his  sight,  always 
4reak,  failed  him  altogether,  and  he  become  very  feeble. 
Ho  died  on  February  22,  1875,  in  his  seventy  eighth  year, 
und  was  buried  in  Westminster  Abbey.  His  faneral  woe 
attended  by  an  immense  concourse  of  public  men,  all  his 
personal  friends  j for  by  young  and  old  the  veteran  master 
of  geology  was  deeply  loved  and  revered.  His  gentle 
nature,  bis  intense  love  of  truth,  his  anxiety  to  help  and 
encourage  those  who  cultivated  his  favourite  science,  en- 
deared him  to  all  who  approached  him ; while  the  extreme 
freshness  of  his  mind  kept  him  free  from  that  dogmatism 
which  is  so  often  the  accompaniment  of  old  age,  and 
enabled  him  to  accept  and  appreciate  heartily  the  work  of 
younger  men. 

In  order  to  appreciate  justly  the  infloence  of  LycIPs  work*  upon 
the  geology  of  the  19th  century,  it  i*  necessary  to  bear  in  mind  What 
w*a  the  statoof  knowledge  upon  thie  subject  at  the  time  when  he 
entered  the  held  in  1822.  The  rival  schools  of  Werner  and  Hatton 
wore  then  at  the  height  of  their  famous  contest,  and,  while  tho  vehe- 
ment discussions  between  the  Hcptunists  and  Volcanists  gave  an 
impetus  to  tho  study  of  luck-masses,  the  one  true  principle  npon 
which  Hntton  himself  had  so  strongly  insisted  had  dropped  into 
oblivion,  namely,  that  “ in  examining  things  present  wo  have  data 
from  which  to  reason  with  regard  to  what  has  been/’  and  that  there- 
fore we  have  no  need  to  imagine  other  causes  than  those  now  in 
action  to  account  for  the  past.  Meanwhile  a reaction  against  the 
speculative  discussions  which  had  so  long  occupied  ths  world 
Inclined  many  of  the  leaders  of  geological  study  to  confine  them- 
•elves  to  the  collodion  of  facta,  and  the  science  became  for  a time 
a mere  branch  of  mineralogy,  which,  though  most  valuable  in 
laying  a true  foundation,  was  quite  inadequate  to  deal  with  the 
earth’s  history,  since  it  took  little  or  no  account  of  organic  re- 
mains, and  their  real  significance  was  lot  in  the  least  understood. 
Both  in  England  and  France,  however,  materials  were  being  ac- 
cumulated which  prepared  the  way  for  a wider  basis.  In  1799 
William  Smith,  travelling  over  England,  first  grouped  the  for-  ! 
mations  according  to  the  fossils  contained  in  them,  and  in  1815  he 
published  his  geological  map  of  Englund,  1'hua  making  the  first  step 
in  stratigraphical  geology ; and  almost  simultaneously,  in  1812, 
Cuvier’s  restorations  of  the  extinct  mammalia  of  the  Paris  basin., 
and  Lamarck's  classification  of  recent  and  fossil  shells,  gave  the 
first  impulse  to  paleontology.  But  the  older  schools  of  geologists, 
hampered  by  preconceived  theories,  were  not  prepared  to  make  full 
use  of  the  new  fkets.  Cuvier  himself,  while  insuring  on  the  value 
*f  fossih  in  the  chronology  of  tho  earth,  yet  retained  all  the  old 
notions  of  sadden  and  violent  convulsions,  attributing  the  destruc- 
tion of  the  fauna  of  the  Paris  basin  to  the  deluge,  or  to  the  bursting 
of  lakes  caused  by  a sudden  revolution  of  the  globe  ; and  in  like 
manner  Backland,  Sedgwick,  and  their  compeers  still  explained 
everything  by  the  diluvial  theory,  attributing  the  erratic  blocks 
strewn  over  the  Continent  to  the  universal  deluge,  and  accepting  as 
demonstrated  Elie  do  Beaumont's  theory  of  the  sudden  elevation  of 
mountain  chains.  Sedgwick  in  his  address  to  the  Geological  Society 
in  1634  even  spoko  confidently  of  the  extinct  forms  in  geological 
♦trata  os  " indications  of  change  and  of  an  adjusting  power  alto- 
lather  different  from  what  we  commonly  understand  by  the  laws  of 
patara.’’ 

To  shake  off  tho  influence  of  preconceived  opinions  snclTaa  these 
(here  was  needed  a fresh  impartial  mind  capable  of  appreciating  the 
evidence  which  had  been  accumulating  during  the  past  thirty  years, 
»nd  especially  alive  to  the  discoveries  of  palwontology.  These 
requisites  were  found  in  Lyell.  His  early  study  of  natural  history 
gave  him  advantages  possessed  by  few  of  his  contemporaries,  while 
the  char  insight  and  calm  judgment  for  which  be  was  thns  early 
remarkable  led  him  alone  of  the  younger  school  of  geologists  to  grasp 
tho  truth  enunciated  by  Hu.ton  of  the  power  of  f^adtial  changes  to 
produce  great  results  if  only  time  enough  bo  allowed.  This  truth 
ne  illustrated  with  such  a wealth  of  facts,  derived  from  his  own 
observation  and  that  of  others,  that  in  the  first  edition  of  tho 
Principles  we  find  sketched  in  broad  outline,  and  demonstrated  by 
actual  examples,  nearly  nil  those  fundamental  truths  which,  though 
pften  vehemently  opposed  nt  the  time,  have  now  become  so  much 


the  accepted  basis  of  geology  that  it  is  difficult  to  reall»  bow  novcj 
they  were  in  1830. 

Even  the  opening  historical  chapters  cut  boldly  at  the  root  o4 
Catastrophic  geology  by  showing  how  the  prejudices  concerning  the 
short  duration  of  past  time  on  the  globe  baa  led  men  to  the  mistaken 
conclusion  that  “centimes  were  implied  where  the  character* 
imported  thousands,  and  thousands  where  the  language  o4 
nature  signified  millions”;  and  the  arguments  for  the  uniform 
action  of  nature  followed  with  overwhelming  force,  as  Lyell  pro- 
ceeded to  lay  under  contribution  all  countries  of  the  world  to  show 
how  the  face  of  the  earth  is  now  being  altered  by  rivers,  torrents* 
springs,  currents  and  tides,  volcanoes  and  earthquakes. 

In  the  second  volume  the  changes  in  the  organic  world  were  used 
to  tench  the  same  lesson.  The  proofs  of  extinction  of  specifta 
forms  in  historical  times  were  accumulated  to  explain  that  the 
presence  of  extinct  forms  in  geological  formations  was  the  effect 
of  gradual  causes  and  not  of  sudden  and  violent  catastrophes, 
while  the  tranquil  imbedding  of  organic  remains  now  in  program 
was  used  to  strengthen  the  previous  argument  derived  from  in- 
organic causes  for  the  alow  and  gradual  accumulation  of  fossil  iferoas 
strata.  It  was  in  this  volume  that  Lyetl  made  in  1830  his  cele- 
brated attack  upon  Lamarck’s  theory  of  tho  transmutation  of  specie*, 
and,  though  this  baa  often  been  held  as  a want  of  appreciation  on 
his  part  oi  the  arguments  of  the  great  naturalist,  yet,  os  we  shall 
sco  presently,  it  was  really  a curious  illustration  of  the  impartiality 
of  Lyell’*  mind  (though  acting  under  what  he  himself  would  have 
called  the  influence  of  “inherited  belief")  that  this  theory,  so 
eminently  calculated  to  harmonize  with  his  own  views  of  the  power 
of  ruinate  causes  to  work  appreciable  change,  was  rejected  by  him 
because  it  rested  upon  an  assumption  of  a law  of  innate  progressive 
development,  which  could  not  be  shown  to  be  in  accordance  will* 
natural  facta. 

The  third  volume  of  the  Principles,  which  did  not  appear  til) 
two  years  later,  completed  the  task  which  Lyell  had  act  himself,  by 
interpreting  the  fragmentary  record  which  remains  to  us  of  th* 
successive  geological  formations  of  tho  earth's  crust  with  their 
imbedded  remains  and  the  associated  volcanic  rocks,  and  thus  re- 
storing as  far  as  possible  the  past  history  of  the  earth.  Through 
all  its  successive  editions  this  volume  ha3  remained  the  standard 
text-book  of  geological  history,  as  its  two  predecessors  have  of  the 
philosophical  principles  of  the  science. 

So  immediate  was  the  effect  of  this  remarkable  work  that  from 
the  time  of  its  publication  the  earlier  cosmogonies  disappeared  from 
the  field,  and  even  Cuvier’s  Theory  of  the  Earth  -never  reached 
another  edition.  Yet,  although  geologists  began  insensibly  to  follow 
the  lines  which  Lyell  had  marked  out,  they  were  long  in  receiving 
the  principles  upon  which  these  were  founded.  Sedgwick,  in  tho 
address  already  quoted,  while  pronouncing  a eulogy  on  the  book  a*  * 
whole,  rcfrettod  that  “from  the  very  title- page  of  his  work  Mr  Lydl 
seems  to  stand  forward  as  the  champion  o!  a great  leading  doctrise 
of  the  Huttonun  hypothesis,”  (&,  the  explanation  of  former  change* 
by  reference  to  causes  now  in  operation;  and  Lyell's  oldest  friend  and 
follow -labourer  Murchison  remained  to  the  lost  the  exponent  of  tta 
converse  truth,  that  we  have  no  evidence  forbidding  tpc  possibility 
of  a greater  intensity  of  the  forces  in  action  during  past  period^ 
This  form  of  catastrophic  geology  has  indeed  always  prevailed  upon 
the  Continent,  and  still  does  so  in  a great  degree.  There  is,  how- 
ever, nothing  necessarily  antagonistic  in  the  two  theories ; and, 
if  Lyell  in  his  earlier  years  accentuated  perhaps  somewhat  tto 
strongly  the  necessity  for  making  unlimited  drafts  upon  the  “ bank 
of  time,”  as  he  often  called  it,  to  the  exclusion  of  intensified  vol- 
canic or  aqueous  action,  it  was  because  he  had  to  combat  , the 
opposite  ana  deeply  rooted  error. 

Between  the  year  1853,  when  the  9th  edition  of  the  Principle/'  was 
published,  and  18C3,  when  he  14  read  his  recantation,”  as  he  himself 
would  sometimes  express  it,  in  the  Antiquity  of  Man,  the  disccvery 
of  the  flint  implements  associated  with  bone*  of  extinct  mammalia 
at  Abbeville,  and  subsequently  in  the  valley  of  the  Thames  and  els*^ 
where,  threw  an  entirely  new  light  upon  the  data  of  human 
existence  upon  the  earth,  allowing  far  more  time  for  the  develop* 
ment  of  the  numerous  varieties  of  mankind  than  bad  hitherto  been 
supposed  possible.  In  conjunction  with  these  discoveries  came  also 
the  evidence  adduced  by  Darwin  and  W allnce  of  the  action  of  nrturel 
causes  in  producing  modifications  in  living  forms, — thus  applying 
the  very  same  principle  to  organic  life  which  Hutton  and  Lyell  had 
used  to  explain  the  gradual  modification  of  the  earth's  surface.  Then 
it  wav  that  Lyell,  who  had  rejected  Lamarck's  theory  because  it 
rested  on  a purely  imaginary  law  of  innate  progressive  development, 
at  once  accepted  "natural  selection  ” as  a ttra  causa  helping  to 
explain  those  evidences  of  the  gradual  change  in  organic  forma  pre- 
sented in  successive  geological  formations.  lly  recognizing  tho  value 
of  the  new  principle,  and  incorjK>roting  its  results  in  his  Principles 
Lyell  completed  in  1872  in  a fuller  sense  than  ho  had  contemplated 
in  1850  the  task  of  “ explaining  former  changes  of  the  earth 'f 
surface  (including  the  history  of  its  living  inhabitants)  by  rcfcrenco 
to  causes  now  in  action";  while  at  the  same  time  hji  gave  to  his 
original  conception  that  dement  of  expansion  and. pliability  crhkb 
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Was  alone  needed  to  ensure  its  continued  influence  sod  the  per- 
1 celebrity  of  its  author. 


i B«yde*  tail  books.  Ly»U  contributed  sevewtyetl  cettogfcal  popcra  to  virloc* 
•nxVUe*.  The  otitjr  uutborUlcu  jet  pablSfthrd  (or  Jus  bra  ar«  Lif*  <ut4  Lrlttrt  of 
Sir  CAsrto  1WI.  edited  by  Hie  Lyell,  anil  Use  obituary  aoikw  ia  18T5  at 
*5*  Royal  and  oUjct  Boctetic*.  (A.  B.  B.> 

XYLY,  or  Lilly,  or  Lylib,  John  (1553-1606),  tho 
?amoua  author  of  Euphues,  woa  born  in  Kent  in  1553  or 
1554.  At  the  ago  of  aixteen,  according  to  Wood,  he 
became  a student  of  Magdalen  College,  Oxford,  where  in 
due  time  he  proceeded  to  his  bachelor's  and  master’s 
degrees  (1573  and  1575),  and  from  whence  we  find  him 
in  1574  applying  to  Lord  Burghley  “ for  the  queen's  letters 
to  Magdalen  College  to  admit  him  fellow.”  The  fellow- 
ship, however,  was  not  granted,  and  Lyly  shortly  after  left 
the  university.  Ho  complains  of  what  seems  to  have  been 
a sentence  of  rustication  passed  upon  him  at  some  period 
ia  his  academical  career,  in  his  address  to  the  gentlemen 
scholars  of  Oxford  affixed  to  the  second  edition  of  the  first 
part  of  Euphues,  but  in  the  absence  of  any  further  evidence 
it  is  impossible  to  fix  either  its  date  or  its  cause.  If  wo 
are  to  believe  Wood,  he  never  took  kindly  to  the  proper 
studies  of  the  university.  *4  For  so  it  was  that  his  genius 
being  naturally  bent  to  the  pleasant  paths  of  poetry  (as  if 
Apollo  had  given  to  him  a wreath  of  his  own  bays  without 
snatching  or  struggling)  did  in  a manner  neglect  academical 
studies,  yet  not  so  much  bat  that  he  took  the  degrees  in 
arts,  that  of  master  being  compleoted  1575.w  After  ho  left 
Oxford,  where  ho  had  already  the  imputation  of  “a  noted 
wit,”  Lyly  seems  to  have  attached  himself  to  Lord  Burghley. 
44  This  noble  man,”  be  writes  in  the  u Glass®  for  Europe,” 
in  the  second  part  of  Euphues  (1 580),  44 I found  so  ready 
being  but  a stra anger  to  do  mo  good,  that  neyther  I ought 
to  forget  him,  neyther  cease  to  pray  for  him,  that  aa  he 
hath  the  wisdom  of  Nestor,  so  he  may  have  the  age,  that 
having  the  policies  of  Ulysses  he  may  have  his  honor, 
worthy  to  lyve  long,  by  whom  $p  many  lyve  in  quiet,  and 
not  unworthy  to  be  ad  van  need  by  whoso  care  so  many  have 
been  preferred."  Two  years  later  we  possess  a letter  of 
Lyly  to  the  treasurer,  dated  July  1582,  in  which  the  writer 
protests  against  some  undefined  accusation  which  bad  brought 
him  into  trouble  with  his  patron,  and  demands  a personal 
interview  for  the  purpose  of  clearing  his  character.  What 
the  further  relations  between  them  were  we  have  no  means 
of  knowing,  but  it  is  clear  that  neither  from  Burghley  nor 
from  the  queen  did  Lyly  ever  receive  any  substantial 
patronage.  In  1578  he  began  his  literary  career  by  the 
composition  of  Euphues,  or  the  A natomy  of  Wit,  which  was 
licensed  to  Gabriel  Cawood  on  December  2,  1578,  and 
published  iu  the  spring  of  1579.  In  the  same  year  tho 
author  was  incorporated  M.  A at  Cambridge,  and  possibly 
saw  his  hopes  of  court  advancement  dashed  by  the  appoint- 
ment io  July  of  Edmund  Tylney  to  the  offico  of  master  of 
the  revels,  a post  at  which,  aa  he  reminds  the  queen  some 
years  later,  he  had  all  along  been  encouraged  to  “ aim  his 
courses. " Euphues  and  his  England  appeared  in  1580,  and, 
like  the  first  part  of  the  book,  won  immediate  popularity. 
For  a time  Lyly  was  the  most  successful  and  fashionable 
of  English  writers.  He  was  hailed  as  the  author  of  “ a new 
English,”  as  a “railineur  do  l'Augloia;"  and,  as  Edmund 
Blount,  the  editor  of  his  plays,  tells  ns  in  1632,  * that 
beuutio  in  court  which  could  not  parley  Euphuism  was  as 
little  regarded  as  she  which  nowe  there  speaker  not  French." 
After  the  publication  of  Euphues,  however,.  Lyly  teems  to 
have  entirely  deserted  the  novel  form  himself,  which  passed 
into  the  bands  of  his  imitators,  and  to  have  thrown  himself 
almost  exclusively  into  play-writing,  probably  with  a view 
to  the  mastership  of  revels  whenever  a vacancy  should 
•ccnr.  Eight  plays  by  him  were  probably  acted  before 
the  queen  by  the  children  of  the  Chapel  Royal  and  the 
children  of  St  Paul's  botween  tho  years  1584  and  1589, 
one  or  two  of  them  being  repeated  before  a popular 


audience  at  the  Blackfrhrs  Theatre.  Their  brisk  lively 
dialogue,  classical  colour,  and  frequent  allusions  to  persons 
and  events  of  the  day  maintained  that  popularity  with  the 
court  which  Euphues  had  won.  In  1589  Lyly  published 
a tract  in  the  Martin  Marp relate  controversy,  called  Pappe 
with  an  hatchet,  alias  a figge  for  my  Godsotine  ; Or  Crack 
me  this  nut ; Or  a Countrie  Cuff ir,  die.1  About  the  same 
time  we  may  probably  date  his  first  petition  to  Queen 
Elizabeth.  Tho  two  petitions,  transcripts  of  which  are 
extant  among  tho  Harleian  MSS.,  are  undated,  but  in  the 
first  of  them  he  speaks  of  having  been  ten  years  hanging 
about  the  court  in  hope  of  preferment,  and  in  the  second 
ho  extends  the  period  to  thirteen  years.  It  may  be  con- 
jectured with  great  probability  that  the  ten  years  date  from 
1579,  when  Edmund  Tylney  was  appointed  master  of  the 
revels  with  a tacit  understanding  that  Lyly  was  to  have 
the  next  reversion  of  the  post.  aI  was  entertained  your 
M^jestio’s  servaunt  by  your  own  gratious  favor,"  he  says, 
“ strengthened  with  condicions  that  I should  ayme  all  my 
courses  at  the  Revells  (I  dare  not  say  with  a promise,  but 
with  a hopeful  Item  to  the  Revercion)  for  which  theso  ten 
yeres  I have  attended  with  an  unwearyed  patience."  But 
in  1589  or  1590  the  mastership  of  the  revels  was  as  far 
off  as  ever, — Tylney  in  fact  held  the  poet  for  thirty-one 
years, — and  that  Lyly^s  petition  brought  him  no  compensa- 
tion in  other  directions  may  be  inferred  from  tho  second 
petition  of  1593.  “Thirteen  yeres  your  bighnes  servant 
but  yet  nothing.  Twenty  freinds  that  though  they  saye 
they  will  be  sure,  I finde  them  sure  to  be  slowe.  A 
thousand  hopes,  but  all  nothing ; a hundred  promises  bnt 
yet  nothing.  Thus  casting  up  the  inventory  of  my  friends, 
hopes,  promises,  and  tymea,  the  turn  via  totalis  amonnteth 
to  just  nothing."  What  may  have  been  Lyly’s  subsequent 
fortunes  at  court  we  do  not  know.  Edmund  Blount  says 
vaguely  that  Elizabeth  “ graced  and  rewarded  ” him,  bat 
of  thia  there  is  no  other  evidence.  After  1590  his  works 
steadily  declined  in  influence  and  reputation ; other  stan 
were  in  possession  of  the  horizon  ; and  so  far  as  we  know 
he  died  poor  and  neglected  in  the  early  part  of  James  L's 
reign.  He  was  buried  in  London  at  St  Bartholomew  the 
Less  on  November  20,  1606.  He  was  married,  and  we 
hear  of  two  sons  and  a daughter. 

Comedies. — In  1632  Edmund  Blount  published  M Six  Court  Come- 
dies," including  h'ndrjmion,  Sappho  ana  Phao,  Alexander  and  Cam* 
vatpt,  Midas,  Mother  Bombie,  and  Gallathea.  To  these  ahould 
be  added  the  Woman  in  the  Moon*  (Lvly'e  earliest  play,  to 
judge  from  a passage  in  the  prologue  and  therefore  earlier*  than 
1584,  the  date,  of  Alexander  and  Campaspt),  and  Loves  Meta- 
morphosis, first  printed  in  1601.  Of  these,  all  but  the  la^t  are  in 
pro®*.  A Warning  for  Pairs  Women  ( 1599)  and  The  Maid's  Mttamor- 
pAoris  ( 1600)  have  been  attributed  to  Lyly,  baton  altogether  insuffi- 
cient grounds.  The -first  editions  of  all  these  plays  were  issued 
between  1584  and  1601,  and  the  majority  of  them  between  1584  and 
1592,  in  what  were  Lyjy'a  meet  successful  and  popular  years.  Hi^ 
importance  as  a dramatist  has  been  very  differently  estimated.  Prof. 
Min  to  denies  him  any  appreciable  influence  upon  our  literature, 
while  Professor  A.  Ward,  on  the  other  hand,  rightly  believes  his 
work  to  have  had  a great  effect  upon  the  development  of  dramatic 
dialogue,  and  the  prose  drama  in  general.  Lyly'e  dialogue  ia  still 
a long  way  removed  from  the  dialogue  of  Shakespeare.  Bnt  at  the 
same  time  it  is  a great  advance  in  rapidity  aud  resource  upon  any- 
thing which  had  gone  beforo  it ; it  represents  an  important  step  in 
English  dramatic  art.  His  nlmblcness,  and  tho  wit  which  straggles 
with  his  pedantry,  found  their  full  development  in  tho  dialogue  of 
Tvxlflh  Eight  and  Much  Ado  about  Nothing,  joat  as  “Marlowe's 
mighty  lino  " led  up  to  and  was  eclipsed  by  the  majesty  and  music 
of  Shakespearian  paaaion.  One  or  two  of  tne  songs  introduced  into 
his  plays  are  justly  famous,  and  show  a real  lyrical  gift.  Nor  in 
estimating  his  dramatic  position  and  hia  effect  upon  ms  time  most 
it  be  forgotten  that  hia  classical  and  mythological  plots,  flavourless 

1 The  evidence  for  hia  authorship  may  be  found  in  Gabriel  Harvey’ e 
Pierce's  Supererogation  (written  November  1589,  published  1593),  in 
Nash's  Have  with  you  to  Safron  Walden  (.1596),  t:wl  In  runout 
allusions  in  Lyly's  own  plays,  bee  Fair  bolt's  Dramatic  Works  of 
John  Lilly,  voL  L p.  20. 
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and  doll  as  they  would  be  to  a modem  audience,  were  charged  with 
interest  to  those  courtly  hearers  who  saw  in  Midai  Philip  II., 
Elizabeth  In  Cynthia,  and  perhaps  Leicester's  unwelcome  marriage 
with  Lady  Sheffield  in  the  lore  affair  between  Endymion  and  Tell  us 
which  brings  the  former  under  Cynthia's  displeasure.  As  s matter, 
of  fact  his  reputation  and  popularity  as  a play-writer  wore  consider- 
able. Gabriel  Harvey  dreaded  lost  Lyly  should  make  a play  upon 
their  quarrel ; Mores,  as  ia  well  known,  places  him  among  “ the  best 
for  comedy  ; ’’  and  Beu  Jonson  names  him  among  those  foremost 
rivals  who  were  **  outshone  " and  outsung  by  Shakespeare, 

Euphues. — It  was  not,  however,  as  a dramatist,  but  as  the  author 
of  Euphues,  that  Lyly  made  most  mark  upon  the  Elizabethan  world. 
His  clays  amused  the  court  circle,  but  M “ new  English  H of  his 
novel  threatened  to  permanently  chance  the  course  of  English  style. 
The  plot  of  Euphues  is  extremely  simple.  The  hero,  whoso  name  may 
very  possibly  nave  been  suggested  by  a passage  in  Ascham’s  School- 
matter,  is  introduced  to  ns  as  still  in  bondage  to  the  follies  of  yontb, 
M preferring  fancy  before  friends,  and  this  present  humour  boforo 
honour  to  com"  His  travels  bring  him  to  Naples,  where  he  falls  in 
love  with  Lucilla,  the  governor’s  light-minded  daughter.  Lurilla  is 
already  pledged  to  Euphuea’a  friend  Philau  tus.  but  Euphues’ s passion 
betrays  his  friendship,  and  the  old  lover  finds  himself  thrown  over 
by  both  friend  and  mistress.  Euphnes  himself,  however,  is  very 
soon  forsaken  for  a more  attractive  suitor.  He  and  Phikutns  make 
up  their  quarrel,  and  Euphuea  writes  his  friend  “a  cooling  card,” 
to  be  “ applied  to  all  lovers,”  which  is  so  severe  upon  the  fair  sex 
that  Lyly  feels  it  necessary  to  balance  it  by  a sort  of  apology 
addressed  “to  the  grave  matrons  and  honest  maidens  of  Italy.  ’ 
Euphuea  then  leaves  Naples  for  his  native  Athens,  where  he  gives 
himself  up  to  stndy,  of  which  the  first  fruits  are  two  long  treatises— 
the  first,  “ Enphues  and  his  Ephoebos,”  a disquisition  on  the  art 
of  education  addressed  to  parents,  and  the  second,  “ Euphuea  and 
Athens,”  a discussion  of  the  first  principles  or  religion.  The 
remainder  of  the  book  is  filled  np  with  correspondence  between 
Euphuea  and  his  Mends.  We  have  letters  from  Euphuea  to  Phil- 
autus  on  the  death  of  Lucilla,  to  anothocr  friend  on  the  death  of  his 
daughter,  to  one  Botonio  “to  take  his  exile  patiently,”  and  to  the 
youth  Aldas,  remonstrating  with'  him  on  his  bad  behaviour  st  the 
university.  Finally  a pair  of  letters,  the  first  from  Livia  “ at 
the  emperoor'a  court  to  Enphues  st  Athens,”  answered  by 
“Eupboesto  Livia,”  wind  up  the  first  part,  and  announce  to  ns 
Euphues's  intention  of  visiting  England.  An  address  from* Lyly  to 
Lord  Delawarr  is  affixed,  to  which  was  added  in  the  second  edition 
“An  Address  to  the  Gentlemcn-Scholars  of  England.” 

Euphuea  and  hit  England  is  rather  longer  than  the  first  part 
Enphues  and  Philautoa  travel  from  Naples  to  England.  They 
arrive  at  Dover,  halt  for  the  night  at  Fidtu's  house  st  Canterbury, 
and  then  proceed  to  London,  where  they  make  acquaintance  with 
Surius,  a young  English  gentleman  of  great  birth  and  noble  blood  ; 
Paellas,  an  Italian  nobleman  reputed  “great  in  magick”;  Marti  us,  an 
elderly  Englishman;  Camilla,  a beautiful  English  girl  of  insignificant 
family ; Lady  Fla  via  and  her  niece  Frauncea.  After  endless  corre- 
spondence and  conversation  on  all  kinds  of  topics,  Euphuea  is 
recalled  to  Athens,  and  from  there  corresponds  with  his  friends. 
“ Euphuea'  Glasse  for  Europe”  is  s flattering  description  of  Eng- 
land sent  to  Livia  at  Naples.  It  is  the  most  interesting  portion  of 
the  book,  and  throws  light  upon  one  or  two  points  of  i.yly'a  own 
biography.  The  sqthor  naturally  seized  tho  opportunity  /or  paying 
his  Inevitable  tribute  to  the  queen,  and  pays  It  in  his  most  exalted 
style.  “ 0 fortunate  England  that  hath  such  a queooe,  ungratefull 
If  thou  praye  not  for  hir,  wicked  if  thou  do  not  lovo  liir,  miserable 
if  thou  loae  hir  ! end  so  on.  The  book  ends  with  Philautus’s 
announcement  of  his  marriage  to  Frauncea,  upon  which  Euphues 
sends  characteristic  congratulations  and  retires,  “ tormented  in  body 
and  grieved  in  mind,”  to  the  Mount  of  Silexedra,  '*  where  1 leave 
him  to  his  musing  or  Muses." 

8uch  is  a brief  outline  of  the  hook  which  for  a time  set  the 
fashion  for  English  prose.  Two  editions  of  each  part  appeared 
within  the  first  year  after  publication,  and  thirteen  editions  of  both 
are  enumerated  by  Mr  Arber  up  to  1636,  after  which,  with  the 
exception  of  a modernized  version  in  1718,  Euphues  was  never 
reprinted  until  1868,  when  Mr  Arber  took  it  in  hand.  The  reasons 
for  its  popularity  are  not  f-r  to  seek.  As  far  as  matter  was  con- 
cerned it  fell  in  with  all  the  prevailing  literary  fashions.  Its  long 
disquisitions  on  love,  religion,  exile,  women,  or  education,  on  court 
life  and  country  pleasures,  handled  all  the  most  favourite  topics  in 
the  secularized  speculation  of  tho  time  ; its  foreign  background  and 
travel  talk  pleased  s society  of  which  Lyly  himself  said  ” trafic  and 
travel  hath  woven  the  nature  of  all  nations  into  ours  and  made  this 
land  like  arras  full  of  device  which  was  broadcloth  full  of  workman- 
ship ; " and,  although  Lyly  steered  clear  in  it  of  the  worst  classical 
pedantries  of  the  day,  tho  book  was  more  than  sufficiently  steeped 
in  classical  learning,  and  based  upon  classical  material,  to  attract  a 
literary  circle  which  was  nothing  if  not  humanist  A large  pro* 
portion  of  its  matter  indeed  was  drawn  from  classical  source  a.  The 
general  tone  of  sententious  moralizing  may  be  traced  to  Plutarch, 
t'vun  whom  the  treatise  on  education,  “Euphues  and  his  Ephocbus,” 
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and  that  on  exile.  “Letter  to  Botonio  to  take  his  exile  patiently,** 
are  literally  translated,  as  well  as  a number  of  other  shorter  passages 
either  taken  direct  from  the  Latin  versions  or  from  some  of*  the 
numerous  English  translations  of  Plutarch  then  current  The  in- 
numerable illustrations  based  upon  a kind  of  pseudo  natural  history 
are  largely  taken  from  Pliny,  wade  the  mythology  is  that  of  Virgil 
and  Ovid. 

It  was  not  the  matter  of  Euphues,  however,  so  much  as  the  style 
which  made  it  famous.  The  sources  of  Lyly’s  peculiar  style  have 
only  recently  been  satisfactorily  traced  by  a German  scholar. 
Dr  Land m arm,  whose  interesting  and  well  arranged  pamphlet  we 
need  do  little  more  than  summarize  (Landmann,  Der  Eupnuismus, 
scin  IVesen,  seine  Quelle,  seine  Gcsehiehte,  Ac.,  Giessen,  1881  \ 
What,  asks  Dr  Landmann,  is  Euphuism,  properly  so  called  f Th* 
term  till  now  has  been  generally  used  as  if  it  included  all  tho 
affected  modes  of  speaking  and  writing  in  vogue  in  England  during 
the  16th  century.  It  has  even  been  made  to  cover  all  the  corrup- 
tion of  EnglLh  taste  from  Surrey  to  Dryden  ; and  the  comm-m 
mode  of  explaining  it  has  been  to  say  that  it  was  a mere  “ exaggt  r- 
ation  of  the  Italianating  taste  which  bad  begun  with  the  revival  of 
our  poetical  literature”  under  Henry  VIII.  In  reality,  howevur, 
Eupn  ucs  has  very  little  to  do  with  the  other  affectations  of  the  time. 
Its  chief  characteristics,  to  quote  Dr  Landmann,  are  **a  peculiar 
combination  of  antithesis  with  alliteration,  assonance,  rhyme,  and 
play  upon  words,  a love  for  the  conformity  and  correspondence  ol 
parallel  sentences,  and  a tendency  to  accumulate  rhetorical  figures, 
such  as  climax,  the  rhetorical  question,  objections  and  refutations, 
the  repetition  of  tho  some  thought  in  other  forma,  Ac.”  To  thia 
may  be  added  constant  references  to  antiquity  and  a great  fondness 
for  comparisons  drawn  from  a sort  of  fabulous  natural  history.  On 
the  other  hand  the  style  is  free  from  whst  Puttenham  calls 
44  mingle  mangle,”  that  ia  to  say.  from  the  pedantic  and  indiscri- 
minate use  of  foreign  or  Latinized  words,  and  also  from  the  hyper- 
bolical extravagances  of  the  Petrorchians.  Lyly  s peculiarities,  a>* 
those  of  syntax  and  construction  rather  than  of  phraseology. 
Compared  to  that  of  the  Surrey  school,  his  diction  is  aim  pis  aud 
direct,  and  he  himself  declares  that  he  does  not  pretend  to  please 
those  " Englishmen  who  desire  to  hears  finer  speech  than  the  lan- 
guage will  alio  we,"  that  is  to  say,  the  lovers  of  the  Italianats 
circumlocutions  which  ruled  English  poetry  from  8urrey  to  Spenser. 
His  work  then  is  not  simply  to  be  regarded  as  the  outcome  of  the 
classical  and  Italian  influence  at  work  in  England  aince  the  begin- 
ning of  the  century.  It  haa  individual  features  which  have  to  be 
accounted  for,  and  which  have  now  been  traced  with  certainty  by 
Dr  Landmann  to  the  influence  of  ono  foreign  author— Don  Antonio 
do  Guxyaka  (q.  v. ).  Guevara’*  chief  work  was  El  Libra  A urea  dt 
Marco  Aurelia  (1529),—*  sort  of  historical  romance  based  upon 
Plutarch  and  upon  Marcus  Aurelius’s  Meditations,  the  object  of 
which  was  to  produce  a “ mirror  for  princes,”  of  the  kind  so  popular 
throughout  the  Renaissance.  Within  the  year  of  its  publication 
Guevara  issued  an  enlarged  edition  of  his  book,  calling  it  Libro  del 
Empcrador  Marco  Aurelia  con  relax  de  Principes  ; and  a number  of 
frail  editions  and  of  translations  into  almost  every  European  lan- 
guage followed.  The  book  became  almost  immediately  popular  in 
England.  The  first  edition,  or  rather  a French  version  of  it,  was 
translated  into  English  by  Ix>rd  Berners  in  1531,  and  published  in 
1 534.  Before  1560  twelve  editions  of  Lord  Bern  era’s  translation  had 
been  printed,  and  before  1578  six  different  translators  of  this  and 
later  works  of  Guevara  had  appeared.  The  translation,  hqwever, 
which  had  most  influence  upon  English  literature  was  that  by  North, 
the  well-known  translator  of  Plutarch,  iu  1568,  called  The  Dial  far 
Princes,  Compiled  by  the  Reverend  Father  in  Ood  Dm  Antony  of 
Guevara,  Byshop  of  Quadix,  dr. , Englished  out  of  the  Preneke  by  Th. 
North.  It  was  from  this  book,  and  from  certain  oth>  r translations 
from  Guevara,  of  which  a full  account  will  be  found  in  Dt  Land- 
mann's  pamphlet,  that  Lyly  borrowed  his  peculiar  style,  and  even  * 
certain  small  proportion  of  his  material.  The  sententious  and  anti- 
I thetical  style  of  the  Dial  for  Princes  is  substantially  that  of 
Euphues,  though  Guevara  on  the  whole  handles  it  better  than  his 
imitator,  and  has  many  passages  of  real  force  and  dignity.  The 
general  plan  of  the  two  books  is  also  much  the  same.  In  both  the 
biography  is  merely  a peg  on  which  to  hang  moral  disquisitions  and 
treatise*.  The  use  made  of  letters  is  the  same  in  both.  Even  the 
names  of  some  of  the  characters  arc  similar.  Thus  Guevara’s  Lucilla 
is  the  flighty  daughter  of  Marcus  Aurelius.  Lyly’s  Lucilla  is  th* 
flighty  daughter  of  Feranlo,  governor  of  Naples  ; Guevara’s  Livia  ia 
a lady  at  the  court  of  Marcus  Aurelius,  Lyly’s  Livia  is  a lady  at  tha 
court  “of  the  emperor,"  of  whom  no  further  description  is  given. 
The  9th,  10th,  11th,  and  12th  chapters  of  the  Dial  for  Princes  sug* 
nested  the  discussion  botween  Euphues  and  Atheoa.  The  letter 
from  Euphues  to  Aldus  is  substantially  the  same  in  subject  and 
treatment  as  that  from  Marcus  Aurelius  to  his  nephew  Epeaipa. 
Both  Guevara  and  Lyly  translated  Plutarch's  work  De  Education; 
Liberorum,  Lyly,  however,  keeping  closer  than  the  Spanish  author 
I to  the  original.  The  use  made  by  Lyly  of  the  university  of  Athens 
was  an  anachronism  in  a novel  intended  to  describe  his  own  time. 

| He  borrowed  it,  however,  from  Guevara,  iu  whose  book  a uni\crait; 
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of  Athens  #s*  of  coarse  entirely  In  place.  The  " cooling  card  for 
all  fond  lovers  **  and  the  address  to  the  ladies  and  gentlemen  of 
Italy  have  their  counterparts  among  the  miscellaneous  letters  by 
Onevara  affixed  by  North  to  the  Dial  for  Princes  \ and  other 
instances  of  Lyly'a  nae  of  these  letters,  and  of  tvro  other  treatises 
by  Guevara  on  court  and  country  life,  could  be  pointed  out. 

Lyly  woe  not  the  first  to  appropriate  and  develop  the  Guevaristic 
style.  The  earliest  book  in  which  it  was  folly  adopted  was 
A petite  Pall  ace  of  Ptltie  his  Pleasure,  by  George  Pettie,  which 
appeared  in  1570,  a production  so  closely  akin  to  Etrpkuct  in  tone 
and  style  that  it  is  difficult  to  believe  it  was  not  by  Lyly.  Lylv, 
however,  carried  the  style  to  its  highest  point,  and  made  it  the 
dominant  literary  fashion.  His  principal  followers  in  it  were 
Greene,  Lodge,  and  Nash,  his  principal  opponent  8ir  Philip  Sidney; 
the  Aretulia  in  fact  supplanted  Euphxes,  and  the  Euphuistic  taste 
proper  may  be  said  to  nave  died  out  about  1690  after  a reign  of 
aot»e  twelve  years.  According  to  Drayton  it  was  Sidney's  chief 
merit  that — 

" He  did  Srst  reduce 

Our  taocoe  from  Lillie's  wmiA*  then  In  ■*», 

Talking  of  Slant*,  Stars,  Plant*,  of  Platte*,  11  yea, 

Playing  with  weeds  and  Idle  afcnllles, 

Aa  th‘  CorIsIi  A pea  and  rety  Zanica  V 
Of  everything  tlial  they  due  hears  and  tee, 

So  Imitating  bu  rrdlculoui  trick* 

They  ajaike  and  writ  all  like  racer*  lunatUjuea." 

Shakespeare,  Dr  Landmann  maintains,  cannot  strictly  spiking  be 
aaid  to  bare  ridiculed  Euphuism.  Loots  Labour  Last  is  a cari- 
cature of  tbe  1 tali  mate  ana  pedantic  fashions  of  the  day,  not  of  the 
peculiar  style  of  Jhijthna.  The  only  certain  allusion  in  Shakespeare 
to  the  characteristics  of  Lyly’a  famous  book  is  to  be  found  in  Henry 
IP.,  where  Falstaff,  play  lag  the  part  of  the  king,  says  to  Prince  Hal, 
“ Harry,  1 do  not  only  marvel  where  thou  apeodest  thy  time,  but 
alto  how  thou  art  accompanied  ; for,  though  the  camomile  the  more 
it  is  trodden  on  the  faster  it  grows,  yet  youth  tho  more  it  is  wasted 
the  sooner  it  wears.”  Here  the  pompous  antithesis  is  evidently 
meant  to  caricature  the  peculiar  Euphuistic  sentence  of  court  par- 
lance. That  Shakrsiware  indeed  was  well  acquainted  with  what 
wu  the  coart  manual  of  his  youth,  and  at  times  reproduces  both 
ideas  and  phrases  from  it,  bas  been  amply  proved  by  Mr  Rushton, 
the  German  critic  Hense,  and  others,  out  there  is  no  evidence  of 
antagonism  between'  the  two  writers.  It  might  have  been  otherwise 
bad  Lyly* a Euphuism  affected  his  plays.  But  these  Bhow  little  or 
no  trace  of  Guevara’s  influence  ; their  faults  are  the  common  faults 
of  Elizabethan  writing,  from  many  of  which  Shakespeare  himself  was 
not  free. 

See  Euphucs,  from  eerly  editions,  by  Edward  Arber,  1868  ; Pro- 
feasor Ad.  Ward’s  English  Dramatic  Literature , L 151  ; Collier’s 
History  of  Dramatic  Poetry,  its.  172  ; John  Lilly  and  Shakespeare, 
by  C.  C-  Hense  in  the  Jtthrbueh  derdeutschen  Shakesp.  Gtsell.vhn/1, 
volt.  viL  and  vtii  (1872,  1878);  F.  W.  Fairholt’s  Dramatic  Works 
of  John  Lilly,  2 vola.,  1858  ; Shakespeare's  Euphuism,  by  W.  L. 
Kuahtoo  ; “Euphuism  H in  the  Quarterly  Review,  1861.  (M.  A.  W.) 

LYMINGTON,  a municipal  and  parliamentary  borough 
and  seaport  town  of  Hampshire,  England,  ia  situated  on 
tho  Lym  at  its  entrance  to  the  Solent  opposite  tho  Isle 
of  Wight,  94  miles  south-west  of  London  and  15  south  of 
Southampton.  The  parish  church,  dedicated  to  St  Thomas 
a Becket,  is  an  irregular  structure,  dating  from  the  reign 
of  Henry  VI.,  but  frequently  restored.  There  are  two 
grammar  schools  and  several  charities.  Tho  manufacture 
of  salt  and  of  Epsom  salts  has  been  declining  for  some 
years.  A building  yard  here  has  turned  out  some  of  the 
moat  famous  racing  yachts.  In  summer  the  town  is  much 
frequented  for  sea-bathing.  Lymington  in  Domesday  is 
tilled  Lentune,  changed  afterwards  to  Limentum.  It  was 
a borough  by  prescription,  and  received  a grant  of  incor- 
poration from  James  L From  the  27th  of  Elizabeth  till 
1867  it  returned  two  members  to  parliament,  and  it  still 
returns  one.  The  population  of  the  municipal  borough 
(141  acres)  was  2431  in  1881,  and  that  of  the  parliamentary 
borough  (4769  acres)  5462. 

LYNCHBURG,  a city  in  Campbell  county,  Virginia, 
U.S.;  is  finely  situated  on  the  rising  ground  to  the  south 
ol  the  James  river  144  miles  by  rail,  west  by  south  of 
Richmond.  Having  excellent  facilities  of  communication 
by  the  Richmond  and  Allegheny,  the  Norfolk  and  Western, 
and  the  Virginia  Midland  Railways,  together  with  the 
James  River  canal,  and  possessing  abundant  water  power 
and  immediate  access  to  coal  and  iron,  Lynchburg  has 
become  the  Beat  of  no  small  commercial  and  industrial 


activity.  The  tobacco  trade,  which  formerly  rendered  it 
the  wealthiest  city  of  its  size  in  the  United  States,  except 
New  Bedford,  Mass.,  is  still  the  staple ; there  are  about 
eighty  factories  in  tho  town,  and  tho  amount  of  tobacco 
sold  in  1870-71  was  17,425,439  Jh,  while  in  1880-81  it 
was  26,000,000  lb.  Most  of  the  operatives  are  negroes — 
men,  women,  and  children  all  being  employed.  The  local 
iron-works  and  flour-mills  are  of  some  importance,  and 
large  machine-shops  are  maintained  at  Lynchburg  by  tbe 
Norfolk  and  Western  Railway.  Two  reservoirs,  constructed 
in  1828  and  1878,  supply  tbe  town  with  water.  Tbo 
population  was  8067  in  1850,  6853  in  I860,  6825  (3353 
coloured)  in  1870,  and  15,959  in  1680. 

The  town  dates  from  1786,  and  derives  its  name  from  a Mr  Lynch 
who  served  in  the  war  of  independence  and  is  erroneously  credited 
by  some  with  the  origination  ot  the  term  Lynch  law.  It  was  incor- 
porated as  a city  in  1805.  During  the  civil  war  it  was  a point 
of  great  importance  to  tbo  Confederates  as  a base  of  supplies. 

LYNCH  LAW,  a term  used  in  tbe  United  States  to 
characterize  the  action  of  private  individuals,  organized 
bodies  of  men,  or  disorderly  mobs,  who,  without  legal 
authority,  proceed  to  punish  by  hanging  or  otherwise  real 
or  suspected  criminals,  without  a trial  according  to  tbe 
ordinary  forma  of  law.  The  origin  of  the  term  is  doubt- 
ful. American  lexicographers  generally  refer  it  to  tbe 
practice  of  a Virginia  farmer  of  the  17th  century,  named 
Lynch,  who,  when  he  caught  a wrongdoer,  was  wont  to  tie 
him  to  a tree  and  flog  him,  without  waiting  to  summon 
the  officer*  of  the  law.  He  is  also  said  to  have  acted, 
by  request  of  his  neighbour*,  though  without  any  legal 
authority,  as  a judge  in  the  summary  trial  of  persona 
accaaed  of  crime.  Others  trace  the  origin  of  the  name  to 
the  act  of  James  Fitzstephen  Lynch,  mayor  and  warden 
of  Galway,  Ireland,  in  1493,  who  is  said  to  have  “btioced 
his  own  snn  out  of  the  window  for  defrauding  and  killing 
strangers,  without  martial  or  common  law,  to  show  a good 
example  to  posterity.’*  Other*  trace  it  still  farther  to  the 
old  Anglo-Saxon  verb  lineh,  meaning  to  beat  with  a clnb, 
to  chastise,  Ac.,  which  they  assert  has  survived  in  this 
cognate  meaning  in  America,  as  have  many  other  words 
and  expressions  long  obsolete  in  Great  Britain.  While 
lynch  law  doe*  not  prevail  in  the  old  and  well-settled  State* 
of  the  Union,  and  is  alrnVst  universally  deprecated,  it  ia 
sometimes  resorted  to  even  in  these  States,  in  times  of 
great  popular  excitement,  or  when  the  legal  penalty  seems 
disproportioned  to  tbe  enormity  of  the  offence.  For 
example,  the  practice  of  lynching  is  said  to  have  increased 
in  Wisconsin  since  the  abolition  of  the  death  penalty  by 
law.  Lynch  law  prevailed  to  a large  extent  in  the  early 
history  of  California,  Oregon,  Nevada,  Kansas,  Colorado, 
and  other  western  States  and  Territories,  and  daring  the 
border  troubles  attending  the  outbreak  of  tho  civil  war. 
Bodies  of  citizens,  organized  secretly  or  openly  under  the 
well  known  name*  of  “ vigilance  committees,”  “ vigilantes/* 
“regulators,”  u law-and-order-men,”  Ac.,  punished  with 
summary  severity,  and  generally  with  wise  discretion, 
horse  thieves,  highway  robbers,  burglars  and  swindlers,  as 
well  as  murderers.  Certain  rude  forms  of  trial  were 
generally  observed,  but  acouittala  were  rare,  and  the 
unishment  was  usually  death  by  hanging.  Tbe  practice, 
owever  barbarous  under  the  conditions  of  well-settled 
government  and  society,  has  its  justification  in  nectMMty 
in  tbe  newly-settled  districts,  frontier  towns,  and  mining 
camps,  where  a rapid  and  extraordinary  influx  of  popula 
tion  has  preceded  the  establishment  of  civil  government, 
or  where  tbe  assembling  of  n large  number  of  bold  and 
hardened  desperadoes  has  enabled  them  to  defy  tbe  legally 
constituted  authorities,  and  to’commit  crime  at  will,  until 
suppressed  by  the  voluntary  and  concerted  action  of  tho 
order-loving  portion  of  tho  community. 


106  LYN- 

LTNDHURST,  John  Sincletow  Copley,  Baron 
(1773-1863),  four  times  lord  chsocelbr  o(  England,  was 
bora  at  Boston,  New  England,  in  1773,  His  father,  eon 
of  an  Englishman,  but  also  a native  of  Boston,  was  a 
painter  of  very  considerable  note,  who  settled  in  London 
just  before  the  commencement  of  tho  war  of  American 
independence.  The  son  studied  at  Cambridge,  where  he 
was  second  wrangler  and  fellow  of  Trinity.  Called  to  the 
bar  in  1804,  he  gained  a considerable  practice;  but  it  was 
not  till  1817  that  he  began  to  come  to  the  front  In  that 
year  ho  was  one  of  the  counsel  for  Dr  Watson,  tried  for 
his  share  in  the  Spa  Fields  riot  On  this  occasion  Copley 
so  distinguished  himself  as  to  attract  the  attention  of 
Castlereagh  and  other  Tory  leaden,  under  whose  patronage 
he  entered  parliament  and  was  advanced  to  the  highest 
legal  positions,  becoming  solicitor-general  in  1 81 9,  attorney- 
general  in  1824,  and  lord  chancellor  in  1827,  with  the 
title  of  Lord  Lyndhurst  Before  being  thus  taken  up  by 
the  Tories,  Copley  was  a man  of  tho  most  advanced  views, 
a republican  and  Jacobin  ; and  his  accession  to  the  Tories 
naturally  excited  a good  deal  of  comment  which  he  bore 
with  the  greatest  good  homoor.  He  gsve  a brilliant  and 
eloquent  bat  by  no  means  rancorous  support  to  ail  the 
reactionary  measures  of  his  chief.  The  same  year  that  ha 
bocame-eolicitor-general  he  married  a fashionable  wife,  and 
began  to  take  a conspicuous  place  in  society,  in  which  his 
nobis  figure,  his  ready  wit  and  his  never-failing  lemiomio 
made  him  a distinguished  favourite. 

As  solicitor-general  he  took  a prominent  pert  in  the  trial 
of  Qneen  Caroline.  To  the  great  Liberal  measures  which 
marked  the  end  of  thn  reign  of  George  IV.  and  the- 
beginning  of  that  of  William  IV.  he  gave  a vigorous 
opposition.  Daring  the  Melbourne  administration  from 
1835  to  1841  he  figured  conspicuously  os  an  obstructionist 
from  his  seat  in  the  House  of  Lords.  In  these  years  it 
was  a frequent  practice  with  him,  before  each  prorogation 
of  parliament,  to  entertain  the  House  with  a “ review  of 
the  session, r,„in  which  he  mercilessly  attacked  tke  Whig 
Government.  His  former  adversary  Lord  Brougham,  now 
ineffably  disgneted  at  his  treatment  by  the  Whig  leaden, 
soon  became  his  most  powerful  ally  in  opposition;  and 
the  two  dominated  the  House  of  Lords.  Throughout  all 
the  Tory  Governments  from  1827  Lyndhurst  hold  tho 
chancellorship  ; and  in  the  Peel  administration  (1841-46) 
he  resumed  that  office  for. the  fourth  and  last  time.  As 
Peel  never  had  much  confidence  in  Lyndhurst,  the  latter 
did  not  exert  so  great  aa  influence  in  the  cabinet  as  his 
position  and  experience  entitled  him  to  do.  But  be  con- 
tinued a loyal  member  of  the  party.  Aa  in  regard  to 
Catholic  emancipation,  no  in  the  agitation  against  the  corn 
laws,  ha  opposed  reform  till  his  chief  gave  the  signal  for 
concession,  and  then  he  cheerfully  obeyed.  After  1846 
and  the  disintegration  of  the  Tory  party  consequent  on 
Peel’s  adaption  of  free  trade,  Lord  Lyndhurst  was  not  so 
assiduous  in  his  attendance  in  parliament  Yet  be  con- 
tinued to  an  extreme  old  age  to  take  a lively  interest  ia 
public  affairs,  and  occasionally  to  astonish  the  country  by 
tho  power  and  brilliancy  of  his  speeches.  That  which  bo 
made  in  1853,  in  denunciation  of  the  aggrcs3ivo  policy  of 
the  Russian  emperor  Nicholas,  madeaeensation  in  Europe ; 
throughout  the  Russian  war  ho  was  a strong  advocate  of 
tho  enargetic  prosecution  of  hostilities.  In  1859  he 
denounced  with  his  old  energy  the  restless  ambition  of 
Napoloon  ITL  When  he  was  released  from  the  trammels 
of  an  official  position,  he  came  forward  somewhat  as  the 
advocate  of  liberal  measures.  Ho  strenuously  supported 
the  admission  of  Jews  into  parliament ; his  second  wifo 
was  a Jewess.  Under  the  influence  of  Mrs  Norton  he 
appeared  also  as  the  advocate  of  women’s  rights  in 
questions  of  divorce.  At  the  age  of  eighty-four  he  passed 
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tho  autumn  at  Dieppe,  “ helping  to  fly  paper  kites,  and 
amusing  himself  by  tarns  with  the  writings  of  the  Greek  and 
Latin  fathers  on  divorce  and  tho  amorous  novels  of  Eugene 
Sue.”  HU  last  speech,  marked  by  “ his  wonted  brilliancy 
and  vigour,"  was  delivered  in  the  Honse  of  Lords  at  the 
age  of  eighty  nine  He  died  in  1863,  in  hia-nioety -second 
year.  The  impression  we  have  of  Lyndhurst  from  Lord 
Campbell’s  memoir  is  that  of  a man  with  rather  an  easy 
conscience  in  political  life,  not  too  scrupulous  in  his  atten- 
tion to  judicial  duties,  but  possessed  of  a fine  end  noble 
presence,  a ready  wit,  an  unfailing  sweetness  of  temper, 
and  a real  kindness  and  charm  of  manner  that  wen  the 
hearts  of  men. 

See  Lira  of  tho  Lord  Chancotlon  of  England^  vol.  yiil.  (Lords 
Lyndhurst  and  Brougham),  by  Lord  Campbell,  1869.  Campbell 
was  s personal  friend,  but  s political  opponent. 

LYNDSAY,  Sis  Day®  (c  1490-1555),  for  about  two 
centuries  and  a half  perhaps  the  most  popular  poet  of 
Scotland,  was  bom  about  1490,  probably  either  at  tho 
family  estate  of  The  Mount,  in  the  parish  of  Monimsil, 
near  Caper  in  Fife,  or  at  Garieton  near  Haddington  in 
East  Lothian,  where  the  ruins  of  an  old  mansion  house  of 
the  Lyndsays  still  remain.  Little  is  known  of  his  boyhood, 
but  he  is  understood  to  have  entered  tbs  university  of  St 
Andrews  about  1605,  and  he  became  one  of  tbo  ireorporati 
of  St  Salvator's  College  in  1508  or  1509.  After ’leaving 
college  there  is  reason  to  think  that  hewent  abroad  fora  year 
or  two;  visiting,  it  ia  supposed,  both  Franca  and  Italy;  bat 
of  tills  there  is  no  certain  information.  In  1511  he  muet 
have  been  attached  in  some  way  to  the  court  of  James  IV., 
as  in  ths  October  of  that  year  an  entry  appears  in  the  royal 
treasurer’s  accounts  for  the  sum  of  £3,  4s.  for  “ bins  and 
yellow  taffities  to  bo  a play  coat  to  David  Lyndaay  for  thn 
play  playit  in  the  king  and  qneen’a  presence  in  the  Abbey 
of  Holyrood,” — ao  that  even  at  that  early  period  Lyndaay 
wonld  seem  to  have  developed  his  taste  for  masques  and 
mummeries,  play-acting  ami  tale-telling.  After  this  hit 
name  occurs  in  the  treasurer's  accounts  for  a regular  salary 
of  A40  a year ; and  on  the  birth  of  James  Y.  in  1513  he 
was  appointed  to  be  the  persons!  attendant  of  the  young 
prince,  in  which  situation  ho  remained  till  James  had 
attained  his  twelfth  year  in  1524 — sometimes  under  the 
title  of  “ keeper  of  the  kingis  grace,”  sometimes  as  the 
“kingis  mats  tor  usher,"  and  sometimes  aa  “tho  kingis 
maister  of  hotubald,”  but  throughout  with  the  yearly 
salary  of  £40.  Lyndaay’e  does  connexion  with  the  court 
led  to  his  being  present  at  the  remarkable  scene  jnat  before 
Flodden,  in  the  chqrcb  of  Linlithgow,  when  the  so-called 
apparition  came  in  “ calling  loudly  for  the  king,"  and,  after 
warning  him  against  proceeding  on  his  ill-judged  expedition 
against  England,  vanishing  away  “aa  it  had  been  a blink 
of  the  sun  or  one  whiss  of  the  whirlwind.*  The  incident 
is  related  both  by  Pitscottie  and  by  Buchanan,  expressly 
on  tho  authority  of  Sir  David ; and  Tytler  shrewdly 
remarks  that  possibly  Lyndsay  knew  more  of  tho  affair 
than  he  cored  to  confess,  a conjecture  which  both  Lyndsay’s 
well-known  prudence  and  sagacity  in  political  affairs  and 
hie  skill  in  arranging  mosques  and  stage  plays  renders 
exceedingly  probable.  In  1522  Sir  Das  id  married  Janet 
Douglas,  of  whom  we  know  nothing  except  that  she  also 
was  attached  to  the  king’s  court,  and  was  employed  aa 
sempstress  to  “bis  grace," — various  payments  to  her  being 
entered  in  the  accounts  for  her  diligence  in  the  humble 
office  of  “ sewing  the  kingis  ear's  is."  It  is  evident  from 
many  passages  in  Lyndsay’s  poems  that  his  good  sense  and 
sweet  temper,  his  varied  accomplishments,  and  hie  skill  in 
mingling  amusement  with  instruction  had  greatly  endeared 
him  to  the  young  king,  and  it  would  have  been  well  for 
James  if  ho  had  never  listened  toother  and  worse  counsels 
than  those  of  his  wise  and  affectionate  “maister  tuber.’' 
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It  U to  tbe  credit  of  the  kiug,  however,  and  characteristic 
of  the  generous  disposition  of  the  earlier  Stuarts,  that  ha 
never  forgot  or  forsook  tko  friend  of  bis  infant  and  boyish 
years.  For  when  he  fell  under  the  power  of  the  Douglases 
in  1524,  and  when  Lyndsay  had  to  take  his  dismissal  from 
court,  James  took  care  that  hie  salary  should  continue  to 
be  paid  him ; and  no  sooner  did  ho  escape  from  their 
domination  than  Lyndsay  was  at  once  recalled,  and  the 
appointment  of  lyon-kiug  conferred  upon  him.  This  was 
in  1529,  and  it  is  a remarkable  proof  of  the  reputation 
which  Lyndsay  had  by  this  time  acquired  for  prudence 
and  sterling  practical  ability  that  he  was  at  various  times 
sent  abroad  in  connexion  with  embassies  from  Scotland. 
In  1531  he  went  to  the  Netherlands  to  renew  the  com- 
mercial treaty  with  that  country.  On  this  occasion  the 
embassy  had  a personal  interview  with  the  emperor 
Charles  V.,  and  the  mission  was  perfectly  successful  A 
few  years  afterwards  (in  1530)  hs  formed  one  of  the  envoys 
lipnt  to  France  to  conclude  a treaty  of  marriage  between 
the  Scottish  king  and  Marie  de  Bourbon,  daughter  of  the 
Due  de  VendOme.  It  is  evident  therefore  that  Lyndsay’s 
position  and  employments  must  have  enabled  him  to  gather 
cinch  experience  of  life,  and  to  obtain  a somewhat  varied 
knowledge  both  of  men  and  things.  His  last  sad  office  to 
his  beloved  sovereign  was  to  attend  at  his  bedside  when 
the  poor  king  was  dying  of  a broken  heart  at  Falkland,  in 
December  1542.  Lyndsay  survived  the  king  about  thirteen 
years.  At  the  time  of  Cardinal  Beaton’s  assassination  he 
held  a seat  in  parliament  as  commissioner  for  the  burgh 
of  Cupar.  In  1548  he  was  despatched  to  Denmark  to 
negotiate  a free  trade,  particularly  in  grain,  for  the  Scottish 
merchants,  which  was  readily  granted.  Mr  Laing,  on  the 
authority  of  an  entry  in  the  Privy  Seal  Register,  states 
that  his  death  must  havo  taken  place  early  in  1555. 

When  Lyndsay  was  driven  from  the  court  by  the  advent 
of  the  Douglases  to  power,  he  no  doubt  felt  it  os  a bitter 
misfortune  and  a disappointment  of  all  his  highost  hopes. 
But  we  are  greatly  mistaken  if  he  did  not  ere  long  come 
to  regard  it  in  a very  different  light  Like  most  men  of 
genius,  ho  had  evidently  two  aides  to  his  character.  On  tho 
one  aide  he  had  a taste  for  pleasure,  sociality,  pageantry, 
and  frivolous  amusements ; and  a few  years  more  of  these 
might  have  deadened  Lis  nature  to  everything  else,  and 
^oo verted  him  into  a mere  dangler  after  royalty.  But  he 
bad  also  elements  of  a better  kind.  He  was  well  educated 
uid  accomplished ; ha  had  road  somowliat  extensively,  and 
was  master  of  most  of  the  knowledge  to  bo  had  in  books 
it  that  timn.  He  had  seen  not  a little  of  the  world,  both 
In  Scotland  and  in  foreign  countries  ; he  was  an  acuto  dia- 
:erner  of  character,  and  had  both  knowledge  of  and  skill 
in  affairs.  Now  then  was  just  the  time  for  a man  like  him, 
arrived  at  tbe  full  maturity  of  his  intellect,  to  turn  all  these 
varied  acquisitions  to  account.  Lyndsay  therefore,  wo  may 
infer,  retired  to  his  country  seat,  either  at  The  Mount,  or 
m wo  fancy  more  likely  to  Garieton  (that  ho  might  be  more 
within  call  should  a change  take  place  in  the  political 
situation  at  Edinburgh),  and  there,  after  the  first  dull 
pang  of  disappointment  was  over,  he  doubtless  found  that 
there  was  no  lack  of  subjects  to  engage  bis  best  thoughts. 
One  of  the  great  crises  in  the  history  of  Europe  ana  m the 
progress  of  human  thought  had  just  arisen.  The  trumpet 
of  the  Reformstion  had  been  sounded  in  Germany,  and  its 
reverberation  had  already  been  heard  in  Sootland,  where 
both  political  and  ecclesiastical  disorder  had  nearly  reached 
their  worst,  and  were  becoming  tho  source  of  deep  anxiety 
und  desire  for  redress  to  all  good  men.  For  Lyndsay, 
therefore,  there  was  something  else  to  do  than  to  brood 
moodily  over  his  own  private  griefs.  He  bad  to  make  up 
hii  mind  on  a variety  of  great  public  questions,  as  well 
perhaps  as  to  settle  the  great  personal  question  of  his  own 


religious  faith ; and  in  his  earliest  work,  The  Drevu^  which 
seems  to  have  been  composed  at  this  time,  wo  have  a 
somewhat  vivid  picture  of  tbe  turn  his  thoughts  took. 

Hs  rej  resents  himself  as  having  spent  tbe  long  Winter  night  with 
out  sleep;  " through  heavy  thought,  remerubenug  of  divem  thingii 
gone."  On  getting  up  and  walking  out,  he  ficus  the  dull  winter 
season,  with  its  bitter  blasts  and  shorn  sleety  showers,  but  ill-fitted 
to  console  him,  end  only  too  much  in  nannouy  with  his  own  melan* 
choly.  He  goes  down  to  the  sea-shore,  but  things  are  no  letter 
there;  for  the  “weltering  of  tbe  waves " at 'once  associates  itself  is 
his  mind  with  " this  false  world’s  instability,”  Thus  far,  then,  has 
meditations  seem  to  have  had  a merely  personal  reference.  Bat  bj 
and  by,  on  retiring  into  a care  near  the  shore,  he  falls  into  a trance, 
in  which  his  thoughts  take  a wider  range.  The  miserable  state  ol 
hia  country,  from  roisgovenuneut  on  the  part  of  its  rulers  and  the 
vices  of  both  clergy  and  laity,  fills  bis  mind,  and,  rejecting  on  tbs 
ultimate  fate  of  such  men,  he  fiuds  himself  in  the  twinkling  of  a* 
eye  in  hell,  where  ho  sees  wicked  popes,  kings,  conquerors,  princes, 
and  Ionia  temporal,  with  no  end  of  churchmen,  “mansworn  mer- 
chants," " tinlcil  laboraris,"  craftsmen  “ out  of  number,"  " hurdarii 
of  gold  and  common  occararia,"  all  “ tormentit  with  pains  intoler- 
able." Then,  leaving  this  " dolorous  dongeon,"  he  has  a passing 
sight  of  purgatory,  though  apparently  with  some  misgiving  as  to 
its  reality,  his  significant  remark  being — 

“ Se  tiling*  to  be  greot  clerkla  <k*»  eooelwJ*. 
ilowbeU  mjr  tape  standi  tscot  In  ChrlitU  bicod.* 

Proceeding  then  to  the  realms  of  bliss,  he  sees  something  of  the 
rewards  oi  good  and  iust  rulers  and  righteous  men ; and  by  and  by 
returning  to  the  earth,  and  at  length  Tookiug  down  upon  Scotland, 
ho  sece  a region  both  rood  and  fair,  ita  seas  abounding  in  fish,  its 
mountains  covered  with  pasture,  the  valleys  fit  for  com,  the  forests 
full  of  game,  mines  with  gold  and  silver,  the  people  fair,  intelligent, 
strong,  and  nohle-mindea, — and  yet  with  all  this,  tbe  country  poor 
and  the  inhabitants  miserable.  What  could  be  the  cause  t an  J ths 
answer  given  is  that  tbe  realm  wants  good  government,  impartial 
administration  of  justice,  sad  freedom  from  war  and  uiscenL  View- 
ing the  country  all  over — on  the  borders 

* Ret  will  the  Men*  tad  Lnrhmsbco, 

He  could  not  luui  u leO  Jn»o  from  a thief. 

To  show  tbetr  retf,  theft,  jnnrtber  sod  mlwhlsC  • 

And  Tldcms  sotis.  It  would  latest  tbs  sir.* 

In  tho  Highlands  it. was  no  better.*— 

“ ratbrtft,  swelmej*.  falaet,  poverty,  a»d  *lrtfa 
Put  policy  la  danger  «f  ber  Ufa." 

And  even  In  the  Lowlands,  where  better  things  might  be  expected, 
it  was  impossible  for  a poor  man  to  live  by  his  industry.  If  ha 
settled  in  the  towns,  “singular  profet"  (by  which  w«  understand 
him  to  moan  the  system  of  monopolies  and  of  dose  trade  corpora- 
tions, which  everywhere  prevailed)  **  gart  him  soon  dislodge."  And 
if  he  attempted  to  get  redress  to  his  wrongs  there  was  no  help  for 
him  anywhere.  The  spiritual  state,  plunged  in  simony,  covetous- 
ness, j i ride,  ambition,  sensuality,  and  the  love  of  pomp  and  pleasure, 
“ held  him  at  disdain";  and  among  the  nobility  and  gentry 
“ liberality  and  lawtd  both  are  Ijst,” knightly  courage  is  ‘‘turnit 
in  brag  and  boast,"  and  disorder  and  civil  war  hare  produced  a stats 
of  things  in  which  “ there  is  nocht  else  bot  ilk  man  for  himself.** 
Ths  moral  of  ths  whole  is — “ Woe  to  ths  land  that  has  ouer  young 
ano  king !" — “ there  sail  na  Scot  hare  comforting  till  that  I ace  ths 
country  guided  by  wisdom  of  sne  gude  nnld  prudent  king."  The  poet 
is  then  awakened  by  the  sound  of  cannon  from  a ship  of  war  approach- 
ing the  coast,— the  suggestion,  aa  we  imagine,  being  that  the  existing 
state  of  things  can  only  end  in  violence  and  uproar,  in  tumult  and 
rebellion,  most  probably  in  foreign  invasion  and  revolution. 

On  the  whole  The  Drtme  appears  the  most  finished  and 
artistic  of  Lyndsay's  works.  It  has  a tone  of  greatei 
Beriousneaa,  bears  the  marks  of  more  cure  and  elaboration 
in  the  composition;  and,  though  it  has  a good  deal  of  tha 
crudeness  ot  a first  attempt,  wo  think  we  can  diaoover  an 
effort  at  least  at  a finer  proportion  and  harmony  of  parte 
than  in  any  of  his  subsequent  poems.  In  ita  subject 
matter  it  strikes  the  keynote  of  almost  all  that  he  after- 
wards wrote.  The  evils,  the  wrongs,  the  mifegovemmenl 
erf  hia  country  evidently  filled  his  whole  soul  with  grief, 
indignation,  and  the  desire  for  reform ; and  we  almost 
doubt  if  there  is  to  be  found  anywhere  except  in  tho  old 
Hebrew  prophets  a purer  or  more  earnest  breathing  of  the 
patriotic  spirit  Indeed  if  we  may  judge  from  the  motta 
prefixed  to  hia  JJreme  we  should  almost  fancy  that  be  had 
made  them  his  model : — Prophrtia*  noitie  tpenure.  Omnia 
autem  probat e : quod  bonum  est  ttnete,  Lyndsay  accordingly 
is  to  be  judged  of  less  as  a poet  than  as  a great  political 
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and  ecclesiastical  reformer.  That  bis  works  are  written  ] be  abolished  and  their  . evenues  sequestrated,  the  reason 
in  verse  is  merely  incidental  Though  not  destitute  of  given  being — 


poetical  genius,  this  was  scarcely  the  special  characteristic 
of  his  mind.  Hie  greatest  work,  and  the  only  one  to 
which  it  is  necessary  here  to  make  further  allusion,  was 
his  Satin  of  the  Three  Estates.  It  is  a drama,  and  may 
be  said  to  be  in  some  respects  one  of  the  most  remarkable 
that  ever  was  written.  The  dramatis  persona  are  chiefly 
allegorical,  and  under  the  names  of  Rex  Humanitas, 
Wantonness,  the  Vices  (Flattery,  Falaet,  and  Deceit)  in 
the  habit  of  friars,  King  Correction,  Good  Counsel, 
Temporality,  Sensuality,  Chastity,  Verity,  John  the  Com- 
monweal, Ac.,  the  most  bitter  and  unsparing  exposure 
is  made  of  the  wickedness  and  corruption  of  aO  classes  of 
the  community.  King,  clergy,  lords,  merchants,  craftsmen 
— *no  one  escapes  the  severest  censure  and  the  most 
unmitigated  ridicule.  And  yet  this  extraordinary  produc- 
tion was  acted  on  the  borough  znuir  of  Edinburgh  before 
the  king  himself,  many  of  the  highest  nobility  and  clergy, 
and  an  immense  crowd  of  all  classes  of  the  people.  How 
the  author  escaped  being  tom  in  pieces  by  the  mob  or 
burnt  at  the  stake  by  the  ruling  powers  it  is  difficult  to 
understand.  Perhaps  the  explanation  is  that  each  class 
eaw  every  other  brought  under  the  lash  equally  with 
itself,  and  felt  consoled  for  its  own  shame  by  eqjoying 
the  infliction  visited  on  its  neighbours.  Very  likely  too 
the  grotesque  wit  and  the  fan  with  which  the  serious 
matter  of  the  play  was  so  largely  spiced  charmed  the 
audience  into  good  humour,  and  left  them  unable  to  think 
of  vengeance.  It  may  be  somewhat  confidently  inferred 
too  that  the  dramatist  so  exactly  expressed  the  public  feel- 
ing of  the  time  as  to  the  evils  and  corruption  under  which 
the  slate  was  rapidly  going  to  destruction  that,  even  when 
hia  stinging  reproaches  most  nearly  touched  themselves, 
their  consciences  were  smitten  and  they  were  compelled  to 
assent  to  the  perfect  truth  and  justness  of  his  rebukes. 
But  be  this  as  it  may,  there  can  hardly  be  a doubt  that  this 
moat  singular  drama  formed  one  of  the  chief  means  by 
which  the  way  was  paved  for  the  Reformation  afterwards 
carried  out  by  Knox  and  his  coacyutors.1  One  thing  is 
especially  remarkable  in  Lyndsa/s  politics  both  civil  and 
ecclesiastical,  that,  hopeless  and  depressing  as  the  condition 
of  the  country  must  have  been  to  a man  like  him,  his 
opinions  never  end  in  mere  negations,  but  are  throughout 
constructive  in  their  character.  And  yet  more  thorough- 
going radicalism  it  would  be  difficult  elsewhere  to  find. 
He  does  not  for  example  scruple  to  declare  that  kings  who 
govern  ill  should  be  deposed.  This,  however,  was  merely 
a speculative  opinion,  and  it  is  of  more  interest  to  ascertain 
what  his  practical  suggestions  were.  Among  them  we  find 
the  following : — that  .the  king  should  on  no  account  attempt 
to  do  anything  without  the  advice  of  his  council  and 
parliament;  that  John  the  Commonweal  should  hav*  a 
greater  voice  in  parliament,  i.e.y  in  our  modern  phmso, 
that  there  should  be  a considerable  extension  of  the 
franchise ; that  (as  already  mentioned)  all  cIobo  corporations 
and  monopolies  should  be  abolished ; that  temporal  lands 
should  be  set  in  feu  to  the  tenants  on  condition  of  their 
duly  rendering  the  prescribed  services  to  the  otate,  a 
measure  not  very  dissimilar  in  principle  (if  we  understand 
it  aright)  to  that  lately  introduced  into  Ireland  ; that  lords 
should  be  responsible  for  thieves  who  find  refuge  on 
their  lands,  and  make  restitution  to  the  poor*  who  have 
been  plundered  by  them;  that  courts  of  justice  should  be 
established  in  the  remoter  parts  of  the  country,  ouch  as  Elgin 
and  Inverness,  in  order  to  avoia  the  expensf  attendant  on 
the  transference  of  pleas  to  the  metropolis,  and,  to  provide 
for  their  maintenance,  the  nunneries  in  that  quarter  to 

1 See  Ellis,  Original  LtlUrt , 3tl  series,  vol  tlL  p.  280  ; and  Row.  | 
History  of  the  Kirk  of  Scotland,  p.  7. 


" Thir  wanton  nuns  are  na  way  neccssair 
Till  common -weill,  nor  yet  to  the  glorie 
Of  Christis  kirk,  thoclit  they  be  fat  and  fair, 

And  als  that  fragilo  order  feminine 
Will  nocht  be  missit  in  Christ's  religion.” 

Ho  lesB  stringent  and  sweeping  are  his  propo*olB  for  the 
reform  of  the  church.  The  religion  of  Christ  must  be 
purged  of  all  deceit  and  hypocrisy.  The  consistorial  courts 
are  to  have  no  jurisdiction  in  matters  temporaL  No 
clergyman  is  to  bo  admitted  to  office  unless  duly  qualified 
in  learning  and  piety.  Celibacy  is  to  be  abolished. 
Bishops  and  priests  must  be  compelled  to  preach  regularly 
and  “take  better  tent  to  souls  under  their  dominion.'* 
Benefices  are  not  to  be  purchased  either  from  prince  or 
pope,  nor  is  money  to  be  permitted  to  go  to  Rome  for 
balls  and  pleas.  Pluralities  and  patronage  are  to  be 
abolished,  residence  is  to  be  enforced,  and  the  people  are 
to  have  a voice  in  the  choice  of  their  spiritual  guides.  In 
fact  many  of  Lyndsay’s  proposals  of  reform  have  quite  a 
modern  look,  and  this  perhaps  explains  in  some  degree  the 
long-continued  popularity  of  his  works  among  bis  country- 
men, which  otherwise  it  is  rather  difficult  to  account  for. 
They  have  none  of  the  chivalric  spirit-stirring  power  of  many 
of  our  ancient  soDgs  and  ballads,  none  of  the  tender  love 
and  melancholy  which  form  the  charm  of  Burns’s  lyrics, 
none  of  the  joyous  abandon  of  convivial  or  amorous  ditties, 
and  none  of  the  fascination  wAich  springs  from  well-con- 
structed tales  or  narrative  poems,  like  those  of  Chaucer  or 
Scott  It  is  difficult  to  suppose  that  even  the  humour 
which  pervades  them,  seldom  of  the  most  refined  kind 
and  often  very  much  the  reverse,  can  have  been  in  any 
great  degree  pleasing  to  readers  of  a later  age  than  the 
author’s  own.  The  only  explanation,  we  suspect,  is  that 
Lyndsay’s  intense  and  uncompromising  love  of  liberty,  his 
strong  sympathy  with  the  poor,  his  love  of  justice,  his  keen 
hatred  of  tyranny,  wrong,  and  oppression,  and  his  shrewd 
common  sense  easily  found  a responsive  chord  in  Scottish 
bosoms.  Nor  was  the  interest  which  his  works  so  long 
retained  among  the  Scottish  peasantry  merely  of  a senti- 
mental kind.  For  many  of  the  evils  against  which  he 
directed  his  severest  invectives  continued  long  afterwards 
to  afflict  his  country,  and  even  when  somewhat  changed 
in  their  aspect  still  reappeared  in  analogous  forms  or 
character.  Prelatic  usurpation  and  cruelty  were  as  rife  as 
ever  in  the  century  which  succeeded  that  in  which  Lyndaay 
wrote ; aristocratic  venality  and  heartlessness  have  perhaps 
even  yet  hardly  ceasod  out  of  the  land  ; church  patronage, 
always  hateful  to  religious-minded  Scotsmen,  was  hardly 
abolished  before  it  was  reimposed.  And  then  such  inci- 
dents as  tho  massacre  of  Glencoe,  the  union  with  England, 
a measure  intensely  disliked  by  the  great  mass  of  the 
Scottish  people,  the  infamous  treatment  of  the  Darien 
colonisation  scheme,  the  barbarities  which  followed  the 
two  Jacobite  rebellions,  the  deprivation  up  to  lb 32  of  any 
true  parliamentary  representation,  and  the  continuance  of 
close  municipal  and  trade  corporations,  all  tended  to  keep 
op  a bitter  sense  of  wrong  to  which  Lyndsay’s  satires  gave 
point  and  expression. 

The  best  accessible  edition*  of  Lpdu/i  works  are  those  of 
Ceorae  Cbalraer*,  in  3 vol*.,  London,  1806,  and  of  David  Laiug, 
also  in  3 vol*.,  Edinburgh,  1879.  These,  with  tho  Early  English 
Text  Society's  edition,  Icavo  little  to  be  dc-siml  for  the  establishment 
of  a correct  text,  and  for  purely  antiquarian  illustration.  In 
Warton’s  History  of  English  Pott  y,  ana  in  Irving's  History  of 
Scottish  Poetry , good  critical  estimate*  will  be  found  of  Lyndsay's 
place  as  a poet.  It  is  possible,  however,  that  something  yet 
remains  to  be  done  in  order  to  determine  his  exact  position  as  a 
great  political  and  religious  reformer,  and  to  illustrate  the  effect 
which  nis  works  havo  had  in  directing  fiopular  feeling  and  opinion 
in  Scotland.  (J.  T.  sR.) 
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LYNN,  a city  in.  Essex  county,  Miwsacbunetta,  U.8., 
situated  near  the  north  end  of  Massachusetts  Bay,  on  a 
harbour  formed  by  the  peninsula  of  Nalmnt,  10  miles 
north-east  of  Boston,  with  which  it  is  connected  by  dif- 
ferent lines  of  railway.  The  bulk  of  Lynn  is  built  on  the 
low  grounds  near  the  sea ; but  in  the  north-east  the  eleva- 
tion is  greater,  and  behind  the  city  proper  there  is  a range 
of  porphyritic  bills  dotted  with  villas.  Most  of  the  houses 
are  of  wood,  those  of  tho  main  thoroughfare — Market 
Street — of  brick.  The  city  hall,  a substantial  erection  of 
brick  and  brown  stone,  is  considered  one  of  the  finest 
buildings  of  its  class  ia  New  England.  It  contains  the 
free  publio  library,  founded  iu  1862,  and  numbering 
29,126  volumes  in  1880.  It  was  at  Lynn  that  the  first 
smelting-works  in  this  part  of  the  country  were  estab- 
lished, in  1613;  but  the  place  has  long  been  famous 
rather  for  tho  making  of  boots  and  shoes,  a department, 
indeed,  io  which  it  has  hardly  a rival  in  the  world.  This 
trade  was  introduced  in  1750  by  a Welshman,  John  Adam 
Dagyr ; in  1767  the  output  was  80,000  pairs  ; in  1810, 
1,000,000  pairs  ; in  1865,  5,360,000 ; in  18G8  upwards 
of  10,000,000;  and  in  1880,  16,276,380, — the  greater 
proportion  being  cheap  shoes  for  women  and  children. 
About  twelve  thousand  hands  are  employed,  though 
labour-saving  machinery  is  freely  introduced.  Another 
industry  of  great  local  importance  is  the  tanning  and 
dressing  of  sheep  and  goat  skins,  and  the  making  of 
morocco  leather.  Tho  population  was  6138  in  1830, 
14,257  in  1850,  28,233  in  1870,  and  38,284  in  1880. 

Th«  foundation  of  the  town  belongs  to  1029  ; and  the  name  was 
given  in  memory  of  Lynn  Regis  in  England,  the  home  of  its  first 
pastor.  It  obtained  incorporation  as  a city  in  1650  , Swampecott 
and  Nahant,  which  it  then  included,  were  rendered  independent  in 
1852  and  1853  rwDectirely. 

LYNN  REGiS,  Kino's  Lynn,  or  Lynn,  a parliamentary 
and  municipal  borough  and  seaport  of  Norfolk,  England, 
is  situated  on  tho  Great  Ouse,  about  2 milos  from  tho 
Wash,  and  on  several  raitway  lines,  100  miles  north  of 
London  and  48  west-north-west  of  Norwich.  On  the  land 
side  the  town  was  formerly  defended  by  a fosse,  and  there 
are  still  considerable  remains  of  the  old  wall,  including  a 
handsome  Gothic  structure,  known  as  tho  “ South  Gates." 
The  streets  are  generally  narrow  and  winding ; some  of  the 
dwelling-houses  are  very  ancient  The  public  walks  form 
a fine  promenade,  and  in  the  centre  of  them  stands  a 
quaint  octagonal  chapel  called  the  Red  Mount,  at  one 
time  much  frequented  by  pilgrims.  The  church  of  St 
Margaret’s,  formerly  the  priory  church,  is  a fine  Gothic 
building  with  two  towers  at  the  west  end,  one  of  which 
was  formerly  surmounted  by  a spirerblown  down  in  1741. 
St  Nicholas  chapel,  at  the  north  end  of  the  town,  is 
also  of  medieval  date,  end  contains  many  interesting 
memorials  of  the  past.  All  Saints  church  is  a beautiful 
apd  ancient  cruciform  structure.  At  the  grammar  school, 
founded  in  the  reign  of  Henry  VIII.,  Eugene  Aram  was 
at  one  time  usher.  There  are  also  national  schools,  a 
British  school,  and  several  charities.  Among  the  other 
public  buildings  are  the  guildhall,  with  Renaissance  porch, 
the  corn  exchange,  tho  custom-house,  and  the  athenfeum. 
The  shipping  trade  is  steadily  progressing,  and  there  is  now 
regular  steam  communication  with  Hamburg.  The  prin- 
cipal exports  are  corn,  wool,  and  oilcake,  and  the  principal 
imports,  coal,  timber,  linseed,  and  manufactured  goods. 
The  total  Value  of  the  exports  in  1880  was  £1,152,456, 
the  average  for  the  four  years  1876-79  being  £967,958, 
and  for  four  years  1872-75  £519,479.  The  value  of  the 
exports  in  1880  was  £366,649,  the  average  value  for 
1876-79  being  £251,491,  and  for  1872-75  £140,974. 
The  Alexandra  dock,  opened  in  1869,  has  a water  area  of 
6}  acres,  with  an  average  depth  of  31  foet  Tho  fisheries 
of  the  town  are  important,  and  there  are  also  breweries  , 
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corn-mills,  iron  and  braia  foundries,  agricultural  implement 
manufactories,  shipbuilding  yards,  rope  and  sail  works,  and 
tobacco  manufactories.  The  population  of  the  borough 
in  1871  was  16,662,  and  in  1881  it  was  18,475. 

Lynn  is  supposed  to  hare  been  s British  town,  and  w&s  knosrn 
as  s port  before  the  Norman  invasion,  after  which  it  became  the 
possession  of  the  bishops  of  Norwich,  and  via  known  as  Lynn 
Episcopi.  After  the  suppression  of  the  monasteries  it  came  into  the 
hands  of  Henry  VIII.,  end  its  name  was  changed  to  Lynn  Kegisor 
King's  Lynn.  The  town  was  taken  by  the  puliementary  forces  in 
ISIS.  It  received  its  first  charter  from  King  John,  but  its  tint 
governing  charter  from  Henry  VIII.  Since  the  23d  of  Edward  I. 
it  hie  returned  two  members  to  parliament. 

LYNX,  a name  now  appropriated  to  several  animals 
forming  a small  section  of  the  cats  or  genua  Fdu.  It  ia 
not  quite  certain  to  which  of  these,  if  to  any  of  them,  the 
Greek  name  At-yf  was  especially  applied,  though  it  was 
more  probably  the  caracal  than  any  of  the  northern  species. 
The  so-called  lynxes  of  Bacchus  were  generally  represented 
as  resembling  panthers  rather  than  any  of  the  speciee  now 
known  by  the  name.  Various  fabulous  properties  were 
attributed  to  tbe  animal,  whatever  it  was,  by  the  ancients, 
that  of  extraordinary  powers  of  vision,  including  ability  to 
see  through  opaque  substances,  being  one;  whence  the 
epithet  “ lynx-eyed,”  which  has  survived  to  the  present 
day,  although  having  no  foundation  in  fact. 

There  are  two  forma  of  cats  which  are  now  called  lynxes. 

1.  Tho  caracal  or  Persian  lynx,  Fdit  caracal,  an  animal 
about  tbe  size  of  a fox,  ia  of  slender  build,  with  a mode- 
rately long  tail,  reaching  down  to  the  beela  It  ia  of  a 
uniform  vinous  or  bright  fulvous  brown  colour  above,  and 
is  paler,  aometimes  almost  white,  beneath.  It  ia  quite  or 
almost  entirely  unspotted.  The  tall  has  a black  tip,  and 
tho  ears  are  black  externally,  long  and  upright,  pointed, 
and  surmounted  by  a pencil  of  fine  black  bain.  It  in- 
habits Central  and  North-West  Indie,  Persia,  Arabia, 
Syria,  and  tbe  greater  pert  of  Africa. 

2.  Tbe  name  lynx  is  given  to  various  speciee  or  varieties 
of  animals  found  in  tbe  northern  and  temperate  regions 
of  both  the  Old  and  New  World,  all  of  moderate  size, 
that  is,  smaller  than  the  liona,  tigers,  and  leopards,  and 
larger  than  tbe  true  cats,  with  long  limbs,  short  stumpy 
tail,  ears  tufted  at  the  tip,  and  pupil  of  the  eye  linear 
when  contracted.  Their  fur  is  generally  long  and  soft, 
varying,  however,  according  to  season  and  locality,  and 
always  longish  upon  the  cheeks  Their  colour  is  always 
light  brown  or  grey,  and  generally  more  or  less  spotted 
with  a darker  shade.  The  naked  pads  of  the  feet  are  more 
or  less  covered  by  the  hair  that  grows  between  them.  Tbe 
sknll  and  skeleton  does  not  differ  markedly  from  those  of 
the  other  eats,  but  the  small  anterior  upper  premolar  tooth 
found  in  many  other  species  it  usually  wanting.  Their 
habits  are  exactly  those  of  tbe  other  wild  cati ; they  are 
excelled  by  none  in  the  untameablo  savageness  of  their 
disposition.  They  capture  their  prey  in  the  same  manner, 
either  lying  in  wait,  or  noiaeleaaly  stealing  within  reach,  and 
then  making  a sudden  rush  or  spring  upon  it  Their  food 
consists  of  any  mammals  or  birds  which  they  can  overpower. 
In  inhabited  countries  they  commit  extensive  ravages  upon 
sheep,  lambs,  and  poultry.  They  generally  frequent  rocky 
places  and  forests,  being  active  climber*,  and  passing  much 
of  their  time  among  the  branches  of  the  trees  Their  skint 
are  of  considerable  commercial  value  in  tbe  fur  trade 

Zoologists  are  by  no  means  agreed  at  present  as  to  ths 
specific  distinctions,  if  any  really  exist,  between  tbe  various 
modifications  of  this  group.  As  many  as  eight  species  are 
sometimes  recognized,  four  belonging  to  tbe  Old  and  fonr 
to  the  New  World,  The  former  are  Fclit  lynx,  of  Scandi- 
navia, Russia,  northern  Asia,  and  till  lately  the  forest 
regions  of  central  Europe  (it  has  not  inhabited  Britain 
during  tbe  historic  period,  but  its  remains  have  been  found 
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in  cave  deposits  of  Pleietocene  agv);  F.  cnnaria,  Siberia ; 
F.  pardina,  Turkey,  Greece,  Sicily,  Sardinia,  and  Spain ; 
and  F.  itcMliua,  Tibet  The  American  varieties  are  F. 
eauadentit,  the  most  northern  species,  and  F.  rufa,  the 


European  Lynx.  From  a Drawing  by  Wolf  in  EUiot’a 
Monograph  0/  Uu  h'tlitim. 


American  wild  cat  or  bey  lynx,  extensively  distributed 
from  the  Atlantic  to  the  Pacific  throughout  nearly  the 
whole  latitude  of  the  United  States,  but  replaced  in  Texas 
and  southern  California  by  F.  macalata,  and  in  northern 
Oregon  and  Washington  territory  by  F.  fatciala. 

In  both  cases,  ss  might  be  enppused,  specimens  obtained 
from  the  more  southern  climates  are  shorter  in  ibeir  for, 
more  brightly  coloured,  and  more  distinctly  spotted  than 
thoae  from  colder  regions.  When  only  a few  individnele 
of  etch  meet  markedly  different  form  are  examined  the 
distinctions  are  sufficiently  evident  The  occurrence, 
however,  of  transitional  or  intermediate  forms  maksa  it 
extremely  difficult  to  draw  the  line  between  the  different 
varieties  or  species,  or  to  assign  definite  characters  by 
which  they  can  be  separated.  Wberel'ove  it  is  best  at 
present  to  aoeept  the  so-called  species  as  only  provisional, 
and  wait  until  more  abundant  materials,  with  fuller 
knowledge  of  the  localities  from  which  they  are  derived, 
and  of  the  varintions  due  to  age,  sex,  season,  and  climate, 
have  been  more  carefully  studied.  Wo  shall  then  probably 
come  to  the  conclusion  that  all  the  existing  forme  of 
northern  lynxes,  whether  American  or  Eurasian,  belong  to 
what  may  fairly  be  called  a species,  which  is  becoming  by 
degrees  differentiated  into  several  more  or  less  strongly 
marked  local  varieties.  (w.  B.  r.) 

LYONS  (French,  Zyo*\  in  political,  commercial,  in- 
dustrial, and  military  importance,  at  well  as  in  point  of 
rise,  the  second  city  of  France,  formerly  the  capital  of 
Lyooaaim,  nod  now  the  chief  town  of  the  depertment  of 
Rhone,  seat  of  a court  of  appeal  and  of  a military  govern- 
ment, and  n fortified  place,  is  ritnsted  at  the  confluence  of 
the  Rhone  and  the  Setae,  in  45°  46’  N.  let  and  4°  49'  19" 
E.  long,,  at  an  altitude  above  the  sea  varying  from  540  to 
rather  more  than  1000  feet  The  population  of  the  city 
and  liberties  in  1876  was  342,815.  The  riven,  both  flow- 
ing south,  are  separated  by  the  hill  of  Croix-Rouna.  On 
the  right  the  Setae  is  bordered  by  the  acerped  heights  ot 
Fonrviorea,  St  Irtnee,  and  Ste  Foy,  leaving  room  only  for 
the  quays  and  one  or  two  narrow  streets ; this  is  the  oldest 
pert  of  the  city.  Where  it  eaters  Lyons  the  Setae  has  on 
its  right  the  faubourg  of  Vaise  and  on  its  left  that  of 


f Serin,  whence  the  ascent  is  made  to  the  top  of  the  hill  ol 
Croix-llousse.  The  river  next  takes  a semicircular  sweep 
around  the  hill  of  Foe rvihres  (410  feet  a'.  (IV o it),  which  if 
fully  occupied  by  convents,  hospitals,  nod  seminaries,  nod 
has  at  its  summit  the  famous  church,  tho  resort  ol 
1,500,000  pilgrims  annually.  From  this  point  the  best 
view  of  the  entiro  city  is  obtained.  First  tho  busy  Satac 
is  seen  with  its  thirteen  bridges  and  animated  qnnya 
Next,  on  the  peninsula  between  tho  two  rivers  at  the  foot 
of  tho  hill  of  Croix-ltousse,  come  the  principal  quarters  ol 


rim  of  Lyons. 
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the  town : tho  Terreaux,  containing  the  hotel  tie  villa, 
the  prefecture,  ond  the  chief  commercial  establishments ; 
BoUecoor  with  its  large  open  square,  one  of  the  finest  tu 
Europe ; and  the  aristocratic  Quartier  de  Perrache.  The 
illume  and  SaOno  formerly  met  here,  till,  a hundred  years 
ago,  the  sculptor  Perrscha  reclaimed  from  the  rivers  th$ 
quarter  which  bears  his  name;  oa  the  peninsula  thu| 
formed  stands  tho  principal  railway  station.  Here  too  &rq 
tho  docks  of  the  Safine,  factories,  the  arsenal,  gas-works, 
prisons,  turd  the  slaughter  house. 
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The  Rhone,  loss  confined  than  the  Safine,  flows  swiftly  [ 
in  a wide  channel,  broken  when  the  water  is  low  in  spring 
by  pebbly  islets.  On  the  right  hand  it  skirts  first  St 
Clair,  sloping  upwards  to  Croix-Rousse,  and  then  tho 
list  nets  of  Terreaux,  Bellecour,  and  Perrache ; on  the  left 
it  has  a low-lying  plain,  subject  to  disastrous  inundations, 
occupied  by  the  Parc  de  la  TSte  d’Or  and  the  quarters  of 
BroUeaux  and  Guillotine.  Tho  park,  defended  by  tho 
Grand  Camp  embankment,  comprises  282  acres,  and  con- 
tains a zoological  collection,  botanical  and  pharmaceutical 
gardens,  and  the  finest  greenhouses  in  France,  with  unique 
collections  of  orchids,  palm  trees,  and  Cyoadatx* . Brot- 
tcanx  is  a modem  town  with  boulevards  and  regular  streets, 
and  in  this  direction  Lyons  is  extending  every  year.  In 
the  old  districts  there  is  .no  room  for  growth ; they  are 
crowded  with  old  buildings  of  eight  or  ten  stories,  or  even 
more,  and  it  has  been  the  task  of  the  last  thirty  years  to 
open  them  up  by  means  of  thoroughfares.  Guillotine, 
to  the  south,  is  a workmen’s  quarter  of  wretched  houses. 

The  Rhone  is  lined  with  brood  quays,  and  crossed  by 
ten  fine  bridges,  two  of  them  for  railway  traffic.  On  the 
right  bank  stand  the  lyc4e  and  the  publio  library,  the 
Hfitel  Dieu,  the  military  hospital,  and  the  Hospice  de  la 
Charity  ; on  the  left  bank  is  the  long  range  occupied  by  the 
medical  faculty.  In  the  east  of  Guilloti&re  the  Geneva 
railway  skirts  the  artillery  barrack*. 

Northward  from  Fonrviires  appear  tho  green  slopes  of 
Mont  d'Or,  descending  towards  the  Safine  by  pleasant 
glades  sprinkled  with  villas ; to  the  east,  beyond  the  some- 
what monotonous  plain,  stretch  the  mountains  of  Savoy 
and  Dauphin6 ; to  the  south,  below  the  confluence  of  the 
Rhone  and  the  Safine,  the  river  traverses  a rich  landscape 
to  pass  out  of  sight  at  the  foot  of  Mont  Pilat ; and  to  the 
west  the  horizon  is  bounded  by  the  Forex  hills. 

Since  1852  the  communes  of  Croix-Ronsse  and 
Guillotffire  have  boon  united  with  Lyons.  The  Rhone  and 
the  old  fortifications,  which,  on  the  right  bank  of  the 
Bafioe,  stretched  in  an  unbroken  line  from  the  rock  of. 
Pierre  Seize  below  Vaiso  to  the  bridge  of  Ainay,  continued 
by  those  now  replaced  by  the  Croix-Rousso  boplevard, 
marked  tho  boundaries  of  the  ancient  city.  The  line  of 
Croix-Rousse  has  now  been  thrown  forward  to  the  north, 
and  farther  strengthened  by  Forts  Caluire  and  Montessny. 
On  the  left  bank  of  the  Rhone  stand  Forts  T6te  d’Or, 
Charpennes,  Brotteaux  and  Part-Dieu,  Villeurbanne, 
Lamotte,  Colombier,  and  Vitriolerie.  On  the  right  bank 
of  the  Safine  Forts  Ste  Foy,  St  Into  de,  Loyasse,  Vaiso,  and 
Duchfere  completed  the  defensive  system  of  Lyons  previous 
to  1870;  but  since  that  date  the  dominant  points  of  the 
neighbourhood  have  begun  to  be  crowned  with  batteries 
and  redoubts ; but  only  Forts  Brou  and  Feyzin  on  the  left 
bank  of  the  Rhone,  St  Genis  on  tho  right  bank.  Mont 
Verdun  on  Mont  d’Or,  and  Vencia  are  finished. 

Of  the  ancient  buildings  in  Lyons,  Fourvi&res  is  tho  ono 
which  attracts  most  visitors.  It  derives  its  name  from  the 
ancient  forum  (Forvm  vrtut),  whose  site  it  occupies.  The 
first  chapel,  dedicated  to  tho  Virgin,  was  erected  in  the  end 
of  the  9th  century.  Consecrated  afterwards  to  8t  Thomas 
of  Canterbury,  and  then  made  a collegiate  church,  Notre 
Dame  de  Fourviirtsa  was  created  superior  of  twenty-five 
villages  by  Louis  XL,  on  occasion  of  his  visit  in  1476. 
Laid  waste  by  the  Protestants,  plundered  at  the  Revolution, 
it  began  to  be  visited  again  in  1804,  and  in  1805  Pope 
Pins  VII.,  returning  from  the  coronation  of  Napoleon, 
ascended  thither  to  give  his  benediction  to  the  city — n 
ceremony  renewed  from  year  to  year  with  great  pomp. 
The  church  tower,  172  feet  high,  is  surmounted  by  a 
statue  of  the  Virgin  in  gilded  bronze,  18  feet  high,  turned 
towards  the  town  ; on  the  pedestal  are  bronze  plates  with 
Inscriptions  assigning  to  the  Virgin  the  credit  of  ending  the 
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| plague  of  1643,  and  of  preserving  the  town  during  the 
cholera  epidemics  of  1832,  1635,  and  1850.  The  first 
stone  of  a magnificent  new  church  was  laid  in  1872.  The 
c rypt,  219  feet  by  62,  is  as  yet  the  only  portion  finished.  At 
the  foot  of  Fourvi&res,  on  the  right  bank  of  the  Safioe, 
lies  the  metropolitan  church  of  St  John  (the  archbishop  of 
Lyons  is  primate  of  all  Gaul).  The  choir  belongs  to  the 
early  years,  the  transept  to  the  close  of  the  12th  century ; 
the  building  of  tho  nave,  carried  on  during  the  next  three 
hundred  years,  waa  completed  only  in  1460.  In  ono  of 
the  two  towers  there  is  a bell  weighing  nearly  1 0 tons.  To 
the  right  and  left  of  the  altar  stand  two  crosses  preserved 
since  the  council  of  1274  a*  a symbol  of  tho  union  then 
agreed  upon  between  the  Greek  and  Latin  Churches. 
St  Martin  d’Ainsy,  in  the  Perrache  quarter,  is  tho  oldest 
church  in  Lyons,  dating  from  the  beginning  of  the  6tb 
century;  the  chapels  of  the  apse  are  adorned  by  paint- 
ings by  Flandrin.  St  Nizier,  in  the  heart  of  the  city, 
was  the  first  cathedral  of  Lyons ; and  the  crypt  in  which 
St  Pothinus  officiated  still  exists.  The  present  church  if 
a Gothic  edifice  of  the  15th  century,  with  the  exception  of 
the  porch,  constructed  by  Philibert  Delorme.  In  tho  crypt 
of  the  church  of  St  Irenseus  are  the  tomb  of  that  saint  and 
a vast  quantity  of  bones,  alleged  to  be  those  of  19,000 
martyrs  put  to  death  in  the  persecution  of  Severus. 
Tho  Place  Bellecour  is  adorned  west  and  cast  by  twe 
monumental  facades  originally  erected  after  plans  by 
Mansard,  but  destroyed  in  1793,  and  rebuilt  under 
the  consulate  in  a somewhat  modified  sty  la  In  the 
middle  stands  an  equestrian  statue  of  Louis  XIY.  by 
Lernot.  The  Ruo  de  PHAtel  de  Villa,  connecting  tlu 
Place  Relleconr  and  the  Hace  des  Terreaux,  and  the  Rue 
de  la  Itepublique  running  parallel  with  it  are  among  the 
finest  streets  of  the  modern  city.  The  east  aide  of  the 
Place  des  Terreaux  (so  called  from  the  “ terreaux **  now 
occupying  the  place  of  the  canal  which  formerly  connected 
tho  Rhone  and  the  Safine)  is  formed  by  the  bfltel  de  will®, 
which,  however,  turns  a better  front  in  the  opposite 
direction  towards  the  theatre;  the  south  is  occupied  by 
the  Palais  St  Pierre  (formerly  a bonvent),  which  giver 
accommodation  to  the  faculties  of  science  and  literature 
and  to  the  Bchool  of  fine  arts,  the  picture  gallery,  the 
museums  of  sculpture,  archeology  nnd  natural  history 
and  the  art  library.  In  the  Rue  de  la  Itepublique,  between 
Place  *de  la  Bourse  and  Place  dee  Cordeliers,  each  of  which 
contains  one  of  its  highly  ornamented  fronts,  stands  the 
building  occupied  by  tho  exchange  and  the  commercial 
court.  The  former  has  its  offices  on  tho  ground  floor  round 
the  central  glass-roofed  hall ; besides  the  court,  the  uppei 
stories  accommodate  the  council  of  "prod ’homines,  th< 
chamber  of  commerce,  and  the  industrial  museum.  The 
palais  de  justice,  a fine  bnilding  with  a Corinthian  colon 
nade,  on  the  right  bank  of  the  Safins,  occupies  the  site  ol 
the  palace  of  the  counts  of  Forez.  A statue  of  Jacquarl 
the  inventor  elands  in  Place  Sathon&y,  and  one  of  Maraha1 
Sachet  in  Place  Tholozao. 

Tho  Academy  of  Lyons  has  tho  fivo  faculties  of  Catholic 
theology,  science,  literature,  medicine  and  pharmacy,  anc 
law,  with  two  lyceums,  and  a number  of  schools ; and  the 
Catholic  institute  has  three  faculties —law,  science,  and 
theology.  The  school  of  fine  arts  was  founded  in  the  18tl 
century’  to  train  competent  designers  for  the  textile  manu 
foe  tores,  but  has  also  done  much  for  paintiug  and  sculpture. 
The  veterinary  school  of  Lyons,  instituted  in  17G1,  vai 
the  firet  of  its  kind  in  Europe  ; its  laboratory  for  the  *tudy 
of  comparative  physiology  i*  admirably  equipped.  L’Rcole 
la  Martiniere  (founded  by  the  legacy  of  Claude  Martin) 
furnishes  gratuitous  teaching  of  tho  sciences  and  industrial 
arts.  The  school  of  commerce  and  the  Lyons  central  school 
complete  the  list  of  institutions  for  industrial  education. 
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Besides  the  Academic  des  Sciences,  Belles  litres,  et  Art* 
(founded  in  1700),  Lyons  possesses  societies  of  agriculture, 
natural  history,  useful  arts  and  sciences,  geography,  and 
horticulture. 

The  Udtel  Dieu,  instituted  in  the  beginning  of  the  Cth 
century  by  King  Cbildebert,  is  still  one  of  the  chief 
establishments  of  its  kind  in  the  city,  and  contains  929 
beds.  Its  facade,  fronting  the  Quai  du  Rhone  for  1060 
feet,  was  commenced  according  to  the  designs  of  Soufflot, 
architect  of  the  Pantheon  at  Paris.  The  Hospice  de  la 
Charity  and  the  military  hospital  are  a little  larger  than  the 
Hfal  Dieu.  The  Hospice  de  I’Antiquaille,  at  Fourvi&res 
(2000  beds),  occupies  the  site  of  the  ancient  palace  of  the 
praetorian  prefects,  in  which  Germaoicus,  Claudius,  and 
Caracalla  were  bora.  Lyons  has  many  other  benevolent 
institutions,  and  is  also  the  centre  of  the  operations  of  the 
Propagation  de  la  FoL 

The  museum  is  one*  of  the  best  provincial  collections  in 
France,  alike  in  its  ancient,  mediaeval,  and  modern  depart- 
ments. Among  the  Gallo-Roman  inscriptions,  in  which  it 
is  particularly  rich,  are  the  bronze  tables  discovered  at 
Lyons  in  1528,  which  contain  the  speech  of  the  emperor 
Claudius  in  regard  to  the  admission  of  the  citizens  of 
Gallia  Comata  into  the  Roman  senate.  The  numismatic 
collection . (30,000  pieces)  includes  a series  of  the  coins 
struck  at  Lyons  from  43  B.C.  to  1857,  There  is  a special 
gallery  of  works  of  Lyonese  painters ; and  the  Bernard 
collection  of  about  300  pictures  is  kept  entira 

The  museum  of  natural  history  (for  which  a new  build- 
ing is  to  be  erected  ia  the  Pare  de  la  Tfite  d’Or)  contains 
a zoological  department  ranking  next  to  that  of  Paris,  and 
mineralogies],  geological,  and  anthropological  sections — 
the  last  enriched  with  specimens  from  the  classic  site  of 
Solutrd  (Sadne  and  Loire).  The  museum* of  art  and 
industries,  founded  in  1864  by  the  chamber  of  commerce, 
is  divided  into  three  sections,  the  first  intended  to  illustrate 
the  various  conceptions  of  the  beautiful  formed  by  different 
peoples,  the  second  to  show  the  whole  method  of  the 
textile  industry,  and  the  third  to  givo  on  historical  con- 
spectus of  woven  textures.  The  Guimet  Museum,  in  a 
special  building  in  the  T£te  d’Or,  consists  of  objects  brought 
from  the  extreme  East  (mainly  by  M.  Emile  Guimet)  and 
designed  to  facilitate  the  comparative  study  of  religions, 
especially  those  of  the  Eastern  world.  Since  1880  the 
institution  has  published  Annales,  consisting  of  original 
essays  or  translations  of  foreign  works. 

The  library  of  the  school  of  arts  contains  65,000  volumes 
and  22,000  engraviogfi,  and  the  town  library  108,000 
volumes  and  1300  manuscripts, — about  600  of  the  printed 
works  being  incunabula,  and  25  of  the  MSS.  belonging  to 
the  Carlovingian  period.  In  the  latter  institution  is  the 
great  terrestrial  globe  made  at  Lyons  in  1701,  indicating 
the  great  African  lakes,  the  rediscovery  of  which  has 
been  one  of  the  events  of  the  present  century. 

Under  the  Romans  Lyons  was  admirably  provided  with 
water.  Three  ancient  aqueducts  on  the  Fourvieres  level, 
from  Montroman,  Moat  d’Or,  and  Mont  Pilat,  can  still  be 
traced ; and  the  last  was  no  less  than  52  miles  long,  and 
capable  of  supplying  11,000,000  gallons  per  day.  Magni- 
ficent remains  of  this  work  may  bo  seen  at  St  Irlnde  and 
Chaponoak  Traces  also  exist  along  the  Rhone  of  a 
subterranean  canal  conveying  the  water  of  the  river  to  a 
naumachia.  At  present  the  water  supply  of  Lyons  is 
obtained  from  the  Rhone  by  powerful  hydraulic  engines 
situated  above  tho  town,  which  raise  the  water  to  the 
Montessuy  and  the  Fourviferes  plateaus,  450  feet  abovothe 
low  level  of  the  river.  The  reservoirs  are  capable  of 
supplying  1,765,829  cubic  feet  of  water  per  day. 

Agrippa  made  Lyons  the  starting-point  of  the  principal 
Roman  roads  throughout  Gaul ; and  it  still  reuiaius  an 


important  centre  in  the  general  system  of  communication. 
ThO  Sadne  above  the  town  and  the  Rhone  below  have  large 
barge  and  steamboat  traffic;  and  the  latter  river  above 
the  town  may  be  used  by  steamboat*  during  summer  as 
far  as  Aix  in  Savoy.  Navigation,  however,  is  often 
interrupted,  eveu  below  the  town,  by  tbe  lowness  of  the 
water,  and  a canal  is  projected  to  remedy  this  defect 
The  current  of  the  Sadno  is  lea*  rapid  than  that  of  the 
Rhone,  and  is  controlled  by  weirs. 

The  railway  from  Paris  to  Marseilles  has  two  stations 
(Vaiso  and  Perrache)  in  Lyons ; and  the  line  from  Lyons 
to  Geneva  two  (Brottcaox  and  St  Clair).  The  Montbriaon 
Uno  starts  from  St  Paul,  on  tbe  right  of  the  Sadne.  The 
terminus  of  Part-Dieu  for  the  newly-opened  East  of  Lyons 
line  is  between  Perrache  snd  Brotteaux.  Within  the 
town  there  are  two  rope  railways, — the  first  mounting 
to  Fourvieres,  and  the  second,  popularly  called  the  fictile, 
from  Rue  Terme  to  Croix-Rouase. 

In  a city  of  such  importance  as  Lyons  the  number  of 
industries  ia  naturally  large,  but  by  far  tbe  most  extensive 
of  them  all  is  the  silk  manufacture.  Derived  from  Italy, 
this  industry  rapidly  developed  under  (he  patronage  of 
Francis  I.,  Henry  IL,  and  Henry  IV.;  and  from  time  to 
time  hew  kinds  of  fabrics  were  invented — silk  stuffs  woofed 
with  wool  or  with  gold  and  silver  threads,  shawls,  watered 
silks,  poplins,  velvets,  satinades,  moires,  die.  In  the 
beginning  of  the  present  century  Jacqunrfc  introduced  his 
famous  loom  by  which  a single  workman  was  enabled  to 
produce  elaborate  fabrics  as  easily  os  the  plainest  web, 
and  by  changing  the  “ cartoons  ” to  make  the  most  different 
textures  on  the  same  looms.  In  the  17th  century  the  silk 
manufacture  employed  at  Lyons  9000  to  12,000  looma. 
After  the  revocation  of  the  edict  of  Nantes  the  number 
sank  to  3000  or  4000 ; but  after  the  Reign  of  Terror  was 
past  it  rose  again  about  1801  to  12,000.  At  present  there 
are  about  70,000  in  operation  when  no  great  commercial 
crisis  comes  to  diminish  production,  giving  employment 
to  about  140,000  weavers.  There  are  also  a large 
number  of  persons  engaged  in  the  silk- worm  hatcheries 
established  in  Prance.  The  workmen  live  for  the  most 
part  in  tho  Croix-Rousse  quarter,  but  many  of  them 
iubabit  the  outskirts.  The  mean  annual  value  of  tho  silk 
goods  manufactured  is  estimated  at  375,000,000  francs 
(£15,000,000), — 250,000,000  representing  the  value  of  the 
raw  material  and  125,000,000  the  value  of  the  labour.  In- 
cluding the  purchase  of  raw  materials  and  the  sale  of  the 
manufactured  goods,  the  silk  trade  gives  a total  turnover 
of  1000  million  francs  (£40,000,000).  A special  office 
(known  as  La  Condition  des  Softs)  determines  the  weight 
and  nature  of  the  silk.  Extensive  dye-woiks,  chemical 
works,  breweries,  pork  factories,  engineering  works,  print- 
ing establishments,  and  hat  factories  represent  the  second- 
ary industries  of  tho  place.  A large  trade  is  carried  on 
ia  chestnut*  brought  from  tho  neighboaring  department*, 
and  known  as  matrons  de  Lyon . 

The  earliest  Gallic  occupants  of  tbe  territory  at  the  confluence  of 
tbe  Rhone  and  the  Sadne  were  tbe  Segusians.  In  590  B.C.,  some 
Greek  refugees  from  the  banks  of  the  Iierault,  having  obtained  per- 
mission or  the  natives  to  establish  themselves  beside  the  Croix 
Rouase,  called  their  new  town  by  the  Gallic  name  Lugdnnura;  and 
in  43  b.o.  ilunatius  Fiances  brought  a Homan  colony  to  Fourviire* 
from  Vienne.  This  settlement  soon  acquired  importance,  and  was 
made  by  Agrippa  the  starting  point  of  four  great  roads.  Augustus, 
besides  building  aqaedorta,  temples,  ami  a theatre,  gave  it  « 
senate  and  made  it  tne  seat  of  an  annual  assembly  of  deputies  from 
the  sixty  cities  of  Gallia  Comata.  Under  the  emperors  tho  colony 
of  Forum  Vetus  and  tho  mumcipium  of  Lugdnnura  were  united, 
receiving  the  ius  seruitus.  The  town  was  burnt  by  Nero  in  59  A.B., 
and  afterwards  rebuilt  by  him  in  a much  finer  style  ; it  was  also 
adorned  by  Trnjan,  Adrian,  and  Antoninns.  The  martyrdom  of 
Pothinus  nnd  Plan dina occurred  under  Marcus  Aurelius  (177  A.D  ), 
snd  in  197  a still  more  aarago  persecution  of  the  Christians 
took  place  under  Septimius  Sevcrus,  In  ^hich  Ireottus,  according  to 
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•mm  authors,  perished.  After  liAvinc  boen  by  the  bar* 

bah  ana  and  abandoned  by  the  empire,  Lyons  in  478  became  capital 
of  the  kinedom  of  tbs  Burgundians.  It  afterwards  fell  into  the 
hands  of  the  Franks,  and  suffered  severely  from  the  Saracens,  but 
revived  under  Charlemagne,  and  after  the  death  of  Charles  the  Bald 
wae  made  the  capital  of  the  kingdom  of  Provence-  From  1024  it 
was  a fief  ol  the  emperor  of  Germany.  Subsequently  the  superiority 
orer  the  town  was  a subject  of  dispute  between  the  archbishops  of 
Lyons  and  the  counts  of  Fore*;  but  the  royal  suprtmacywas  finally 
established  under  Louis  IX.  and  Philip  the  Handsome.  The  citizens 
were  constituted  into  a commune  ruled  by  freely  elected  consuls 
(1320).  In  the  13th  century  two  ecclesiastical  councils  were  held  at 
Lyons — one  in  1245,  presided  orer  by  Innocent  IV.,  at  which  the 
ernneror  Frederick  11.  was  deposed;  the  second,  the  oecumenical, 
under  the  presidency  of  Gregory  X.,  in  1274,  at  which  five  hundred 
bishops  met  Pop©  Clement  V.  was  crowned  here  in  1305,  and  his 
successor  John  XXII,  elected  in  1310.  The  Protestants  obtained 
possession  of  the  place  in  1562 ; their  acts  of  violence  were  fiercely 
avenged  in  15?2  after  the  St  Bartholomew  massacre.  Under  Henry 
III.  Lyons  sided  with  the  League  ; but  it  pronounced  in  favour  of 
Henry  IV.  In  1793  it  rose  against  the  Convention,  bat  was  com- 
pelled to  yield  to  the  army  of  the  rouublib  after  enduring  a aiege 
of  seven  weeks  (October  10).  Terrible  chastisement  ensued  t the 
name  of  Lyons  was  ranged  to  that  of  Ville-sffranchie  : tho demoli- 
tion of  its  buildings  was  set  about  on  a wholesale  scale  ; and  vast 
numbers  of  the  proscribed,  whom  the  scaffold  had  spared,  were 
butchered  with  grope  shot  ' The  town  resumed  its  old  nanio 
after  the  fall  of  Robespierre,  and  the  terrorists  in  their  turn  were 
drowned  in  large  numbers  in  the  Rhone.  Napoleon  rebuilt  Use 
Place  Bellecotir,  reopened  ths  churches,  and  mado  the  bridge  of 
Tilsitt  over  the  SsOne  between  Bellccour  and  the  cathedral.  In 
1814-15  Lyons  was  occupied  by  the  Austrians,  under  the  government 
of  Louis  Philippe,  and  in  1870-71  there  were  several  bloody  rincutro  : 
iu  1856  a disastrous  flood  laid  waste  the  Broltaaux  ana  rendered 
30,000  persons  homeless.  An  international  exhibition  was  held 
here  in  1872.  Among  tbs  many  distinguished  natives  of  Lyons 
may  be  mentioned  Germamcua  and  the  emperors  Claudius,  Marcus 
Aurelius,  and  Caracal  la ; Ampere  the  physicist ; Richerand,  R«- 
caniicr,  and  Bonnet ; Do  Jussieu  the  naturalist,  J.  B.  Say  tho 
economist.  Bar* me  tho  mathematician,  Sachet  the  marshal,  Roland 
the  Girondin,  and  Jacquard  tho  inventor.  (G.  ME.) 

LYONS,  Edmund  Lyons,  Lord  (1790-1858),  British 
admiral,  was  descended  from  a family  connected  with  An- 
tigua, and  previously  with  Cork,  and  was  born  at  Burton 
near  Christchurch,  Hampshire,  21st  November  1790.  . He 
entered  the  navy  at  au  early  age,  and  served  in  the  Mediter- 
ranean, and  afterwards  in  the  East  Indies,  where  in  1810 
he  won  promotion  by  distinguished  bravery.  He  became 
poet-captain  in  181 4,  and  in  1828  commanded  the  “ Blonde  * 
frigate  at  the  blockade  of  Navarico.  He  took  part  with  the 
French  in  the  capture  of  the  castle  of  Morea,  receiving  for 
his  conduct  the  orders  of  St  Louis  of  France  and  of  the 
Redeemer  of  Greece.  Shortly  before  bis  ship  was  paid 
off  in  1835  he  waa  knighted.  From  1840  till  the  out- 
break of  hostilities  with  Russia  Lyons  was  employed  on 
the  diplomatic  service,  being  minister  plenipotentiary  to 
the  court  of  Greece  until  1849,  then  until  1851  ambassador 
tp  the  Swiss  cantons,  whence  he  was  transferred  to  a similar 
position  at  Stockholm.  On  the  outbreak  of  the  war  with 
Russia  he  was  appointed  second  in  command  of  the  British 
fleet  iu  the  Black  Sea  under  Admiral  Dundas,  whom  he 
succeeded  in  the  chief  command  in  1854.  As  admiral  of  the 
inshore  squadron  he  had  the  direction  of  the  landing  of  the 
troops  in  the  Crimea,  which  he  conducted  with  marvellous 
energy  and  despatch.  According  to  Kinglake,  Lyons  shared 
the  **  intimate  counsels  ” of  Lord  Raglan  in  regard  to  the 
most  momentous  questions  of  tho  war,  and  throughout  the 
Crimean  campaign  he  toiled,  with  a '*  painful  consul!  *:*g 
passion,”  to  guard  against  disaster,  to  clear  away  over- 
powering difficulties  and  obstacles,  and  to  win  the  final 
purpose  of  the  expedition.  His  actual  achievements  in 
battle  were  principally  two — the  support  he  rendered  with 
his  guns  to  the  French  at  the  Alma  ill  attacking  the  left 
flank  of  the  Russians,  and  the  bold  and  brilliant  part 
be  took  with  his  ship  the  “ Agamemnon”  in  the  first 
bombardment  of  the  forts  of  Sebastopol ; but  his  constant 
vigilance,  his  multifarious  activity,  and  his  suggestions 
and  counsels  were  much  more  advantageous  to  the  allied 
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eauee  than  hia  specific  exploits.  In  1855  ho  waa  created 
viceedmirat,  and  at  the  conclusion  of  the  war  he  waa,  in 
June  1856,  raised  to  tho  peerage  with  the  title  of  Lord 
Lyons  of  Christchurch.  He  died  November  23,  1858. 

LYRA,  Nicolaus  db  (e.  1270-1340),  a well-known 
mediaeval  oommentator,  wA  a native  of  Lyre,  near  Evrcux, 
Normandy,  and  was  born  moot  probably  about  1270;  at 
least  he  was  still  young  when  in  1291  he  entered  the 
Franciscan  order  at  VerneuiL  fie  afterwatde  studied  at 
Paris,  and  became  doctor  of  theology  and  a successful 
teacher  there.  In  1325  he  became  provincial  of  his  order 
for  Burgundy ; and  on  October  23,  1340,  he  died  at  Paris. 

Lyra  (Lyransa)  wu  tbs  anther  of  s controversial  trestiso  sgaiott 
tbs  Jess,  entitled  De  Jfent'o,  ejiuqut  adoentu  prmUrUo,  end  of  s 
TractatM  rlt  idaneo  minisi reals  et  tuseipienic  tancti  aUarit  mcravten- 
turn,  but  by  ftr  his  most  important  work  l<  th«  Toetitlx  peeper una 
ripe  brtvia  commmtarfa  in  sratasras  Biblia,  first  printed  et  Roms 
(6  vole,  fob,  1471-72),  end  often  subsequently.  It  may  bo  said  to 
mark  the  first  beginnings  of  .school  of  natural  extgeais ; for,  though 
recognizing  the  old  doctrine  of  a fourfold  mow — 

“ liters  gtXM  dorvt,  quirt  ends*  tUtgarU, 

Nonas  quM  ,oo  tends*  taggegU 

Lyra  explicitly  maintained  and  .ought  to  giT.  effect  to  tha  prin- 
ciple that  tho  foundation  of  every  mystical  exposition  must  first  ha 
firmly  laid  fay  aacertaiaiug  tho  literal  meaning.  His  qualities  ss  an 
interpreter  of  Scriptnre  Included,  besides  comparative  freedom  from 
dogmatic  prepoasrarion,  a good  knowledge  of  Hebrew  and  a fair 
acquaintance  with  Greek.  Luther  was  acquainted  with  hie  com- 
mentariee,  and  it  is  throogh  the  influence  of  Raahi  upon  Lyra  that 
so  many  traces  of  the  exegesis  of  that  rabbi  are  found  in  Luther's 
writings ; bonoe  the  oft-quoted  etyiug,  " 8i  Lyra  non  lyruMt, 
Lutherux  non  aaltaeaet”  See  voL  xi  p.  001. 

LYRE.  Of  *11  musical  instrument*  the  lyre  hu  been 
the  most  associated  with  poetry,  the  recitations  of  Greeks 
having  been  accompanied  by  it  Yet  tbe  lyre  was  not  of 
Greek  origin ; no  root  in  the  language  has  been  discovered 
for  Kipa,  although  ths  special  names  bestowed  upon  varieties 
of  the  instrument  are  Hellenic.  We  have  to  seek  in  Asia 
the  birthplace  of  the  genus,  and  to  infer  its  introduction 
into  Greece  through  Thrace  or  Lydia.  Th*  historic  heroes 
and  improver*  of  the  lyre  were  of  the  xEolian  or  Ionian 
colonies,  or  the  adjacent  coast  bordering  on  the  Lydian 
empire,  while  the  mythic  masters,  Orpheus,  M listens,  and 
Thamyris,  were  Thracians.  Notwithstanding  the  Hermes 
tradition  of  the  invention  of  the  lyre  in  Egypt,  ths 
Egyptians  seem  to  have  adopted  it  themselves  from 
Assyria  or  Babylonia. 

To  define  the  lyre,  it  is  necessary  clearly  to  separate  it 
from  tho  allied  harp  and  guitar,  both,  aa  far  as  we  have 
record,  instruments  aa  great  antiquity.  In  its  primsl 
form  the  lyre  differ*  ram  the  harp,  of  which  the  earliest, 
simplest  notion  is  found  in  tho  bow  and  bowstring ; while 
the  guitar  (and  luts)  can  be  traced  back  to  tbe  typical 
"nefer”  of  the  fourth  Egyptian  dynasty,  the  fretted 
finger-board  of  which,  permitting  the  production  of  different 
notes  by  the  shortening  of  the  string,  is  as  different  in 
conception  from  tho  lyre  and  harp  as  the  flute  with  hole* 
to  shorten  tbe  column  of  air  i*  from  the  ayrinx  or  Pandean 
pipes.  The  frame  of  a lyre  consists  of  a hollow  body  or 
sound-  best  (tjgauvV  From  this  sound-cheat  are  raised 
two  trms  -hich  are  some  times  hollow,  and  an 

bent  both  outward  and  forward.  They  are  bound  near 
tho  top  by  a crossbar  or  yoka  ({vyov,  (vyo/aa,  or,  from  its 
having  once  been  a reed,  naXapof).  Another  crossbar 
( jiim , brnXipwr),  fixed  on  the  sound-cheat,  forma  tha 
bridge  which  transmits  tbo  vibrations  of  tbe  strings.  Tha 
deepest  note  was  the  farthest  from  tbe  player ; but,  as  the 
strings  did  not  differ  much  in  length,  more  weight  may  have 
been  gai  . d for  the  deeper  notes  by  thicker  a*-  "ga,  as  in 
the  violin  and  similar  modern  instruments,  -ey  were 
tuned  with  slacker  tension.  Tha  Btrings  were  never  of 
wire,  the  drawing  of  which  was  nnknown  to  the  nations 
of  antiquity,  but  of  got  (jppSij,  whance  chord).  They  wer* 
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itreteUed  between  the  yoke  and  bridge,  or  to  a tailpaom 
below  the  bridge.  Thera  were  two  way*  of  tuning : one 
was  to  fasten  the  strings  to  pegs  which  might  be  turned 
(adXAn/Soc,  KlikAorw) ; the  other  was  to  change  the  place  of 
the  string  upon  the  crossbar;  probably  both  expedients 
were  simultaneously  employed.  It  is  doubtful  whether 
IXop&orirm  meant  the  tuning  key  or  the  part  of  the 
instrument  where  the  pegs  were  inserted.  The  extensions 
of  the  arms  above  the  yoke  were  known  as  afgara,  boms.  . 

The  number  of  strings  varied  at  different  epochs,  rad 
possibly  in  different  localities, — four,  seven,  and  ten  having 
been  favourite  numbers.  They  were,  as  already  aaid,  used 
without  a finger-board,  no  Qrock  description  or  representa- 
tion having  over  been  met  with  that  can  be  construed  os 
referring  to  one.  Nor  was  a bow  possible,  the  flat  sound- 
board being  an  insuperable  impediment.  The  plectrum, 
however  (vkqarpov),  area  in  constant  use  at  all  times.  It 
was  held  in  the  right  band  to  fat  the  upper  strings  in 
Vibration  (Kp/sciV,  Kpovtur  np  irkijx rpw) ; at  other  times  it 
hung  from  the  lyre  by  a ribbon.  The  fingers  of  the  left 
hand  touched  the  lower  string)  (yd-riW). 

With  Greek  authors  the  lyre  has  several  distinct  names ; 
but  we  are  unable  to  connect  those  with  anything  like 
certainty  to  the  varieties  of  the  instru- 
ment. Cheiye  (gAiic,  “ tortoise  ”)  may 
mean  the  smallest  lyre,  which,  home  by 
one  arm  or  supported  by  the  knees, 
offered  in  the  sound-chest  a decided 
resemblance  to  that  familiar  animal. 

That  there  was  a difference  between 
lyre  end  cithara  (xiffapa)-  is  certain, 

Mato  and  other  writers  separating  them, 
llermee  and  Apollo  had  an  altar  at 
Olympia  in  common  because  the  former 
had  invented  the  lyre  and  the  latter 
the  cithara.  Perhaps  the  lyre  and  chelys 
on  the  one  hand,  and  the  cithara  and 
phonmnx  on  the  other,  were  similar  or  Museum,  where  also 
nearly  identical.  Apollo  ia  said  to 
have  carried  a golden  phorminx.  But 
lyre  has  always  been  accepted  as  the 
generic  name  of  the  family,  and  under- 
stood to  include  all  varieties.  The  large  lyre  was  sup- 
ported by  a strong  ribbon  slung  over  the  player’s  shoulder, 
passing  through 
holes  beneath  the 
yoke  in  the  arms 
of  the  instru- 
ment, and  caught 
by  tho  player’s 
left  hand,  the 
ends  hanging  in  a 
sash-like  fashion. 

This  cithara,  or,  it 
may  be,  phorminx 
(<fa6pfuy£,  u port- 
able lyre”),  is  fre- 
quently, by  the 
vase  painters,  de- 
lineated as  bo  held, 

—tho  plectrum,  at- 
tached by  another 
ribbon,  t>e!fag  re- 
presented, when 
not  in  use, ' as 
pendent,  or  as  in-Fja.  2.— Cithara  or  PWmlnx,  from  a m 
lorkced  between  the  British  Museum  Reel  nrlM  f-redc 
the  string*  8rt- 

Passing  by  mo  story  oi  tne  discovery  *of  tho  lyre  trow  * 
libra  ting  tortoise -shell  by  Hermes,  wo  will  glance  at  tbo 


are  fragments  of 
such  an  instrument, 
the  bock  of  which 
ia  of  shell. 


I real  lyres  of  Egypt  and  Semitic  Asia.  The  Egyptian  lyre 
I is  unmistakably  Semitic.  Th©  oldest  representation  that 
j has  been  discovered  is  in  one  of  the  tombs  of  Beni  Hassao, 

I tbs  date  of  the  painting  being  in  the  12th  dynasty,  that 
I is,  shortly  before  tbo  invasion  of  the  shepherd  kings  In 
I this  painting,  which  both  Itoeellini  and  Lepeina  have 
reproduced,  an  undoubted  Semite  carries  a seven  or 
eight  stringed  lyro  of  fan-shaped  form.  Tho  instrument 
I has  a four-cornered  body  -and  an  irregular  four-cornered 
frame  above  it,  and  the  player  carries  it  horizontally 
from  his  breast,  just  as  a modem  Nubian  would  his 
kiaaar.  He  plays  aa  he  walks,  using  both  hands,  a 
plectrum  being  in  tho  right  This  ancient  lyre,  dat- 
ing 2000  B.C.,  exists  to  this  day -in  a remarkable  speci- 
men preserved  in  tho  Berlin  Museum  (fig.  3),  and  is 
found  again  in  form  as  well  as  ia  manner  of  holding  in 
the  Assyrian  lyre 
of  Kboreabad. 

During  the  rule 
of 'the  shepherds 
the  lyre  became 
naturalized  in 
Egypt,  and  in  the 
18th  dynasty  it 
is  frequently  de- 
pigted,  and  with 
finer  grace  of 
form.  In  the 
19th  and  20th 
dynasties  the  lyre 
is  sometimes  still 
more  slender,  or*'0-  8. -Egyptlm  fore  ■»»»*  BwMa.  Draw* 
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metrical  and  very  strong,  the  horns  surmounted  by  heads 
of  animals  as  in  the  Berlin  one,  which  has  horses’  heads  at 
those  extremities.  Prokesch  copied  one  in  the  ruins  of 
Wadi  Haifa,  splendid  in  bine  and  gold,  with  a serpent 
wound  round  it  . The  Egyptinns  always  strong  their  lyres 
fan-shaped,  like  the  modern  Nubian  kissar.  TOieir  paintings 
show  three  to  eight  or  nine  strings,  but  the  painters’  accuracy 
may  not  be  unimpeachable;  the  Berlin  instrument  had 
fifteen.  Tho  three^tringed  lyre  typified  the  three 
seasons  of  the  Egyptian  year— the  water,  the  green,  and 
the  harvest;  the  seven,  the  planetary  system  from  the 
moon  to  Saturn.  The  Creeks  had  the  same  notion  of  the 
harmony  of  the  spheres.  < 

There  is  no  evidence  as  to  what  the  stringing  of  the  Greek  lyre 
was  in  the  heroic  ego.  Plutarch  saya  that  Olympus  and  Ter  pan  der 
used  but  three  strings  to  accompany  thoir  recitation.  As  the  four 
strings  led  to  seven  and  eight  t>y  doubling  the  tetrachonL  so  the 
trichord  is  connected  with  the  hexachord  or  six-stringed  lyro  de- 
picted on  so  many  archaic  Greek  vnaos.  We  cannot  insist  on  the 
accuracy  of  this  representation,  the  rase  painters  being  bo  little 
mindful  of  the  complete  expression  of  details ; yet  we  may  suppose 
their  tendency  would  be  rather  to  imitate  than  to  invent  a number. 
It  was  their  constant  practice  to  represent  tho  strings  m being 
damped  by  tho  fingers  of  the  left  hand  of  the  player,  after  having 
been  struck  by  tbo  plectrum  which  he  held  in  the  right  hand. 
Before  the  Greek  civilization  bad  assumed  its  historic  form,  there 
was  likely  to  be  great  freedom  and  independence  of  different  locali- 
ties in  tho  matter  of  lyre  stringing,  which  ia  corroborated  by  the 
antique  use  of  the  chromatic  (half-tone)  and  enbarmonic  (quarter- 
tone)  tunings,  pointing  to  an  early  exuberance,  aa  in  language 
when  nations  are  young  and  isolated,  and  perhaps  also  to  an  Aaiatio 
bias  towards  refinements  of  intonation,  from  which  came  the  xp&ai> 
tlie  hues  of  tuning,  old  Greek  modifications  of  tctrachorda  entirely 
disused  in  the  cfosaic  period.  The  common  scale  of  Olympus 


remained,  a double  trichord  which  had  served  as  the  scaffolding  fo» 
the  enharmonic  varieties.  . 

We  may  regard  the  01ymi«s  scale,  however,  as  consisting  of  twe 
tctrachords,  tJiduq;  one  interval  in  each,  for  the  telrachord,  or 


LYR-LYE 


aeries  o#  four  notes,  «u  very  early  adopted  as  the  fundamental 
principle  of  Qreek  marie,  nml  it*  oririu  u*  tl»e  lyre  itself  appears 
■are.  The  ha  sis  of  the  tctroclionl  is  (Tic  employment  of  the  thumb 
•nd  first  three  finger*  of  the  left  hand  to  twang  as  many  string*, 
the  little  finger  not  being  used  on  account  of  natnral  weakness.  As 
a succession  of  three  whole  toues  won  id  form  the  disagreeable  and 
nntnuable  interral  of  a tntouus,  two  v liolo  tones  and  a half-tone 
were  tuned,  faring  the  tctrachord  in  the  consotinnt  Interval  of  the 
perfect  fourth.  This  succession  of  four  notes  being  in  the  grasp  of 
the  hand  was  colled  9uh\m$ 4,  jnat  as  in  language  a group  ol  letters 
incapable  of  further  reduction  is  called  syllable.  In  the  combina- 
tion of  two  syllables  or  tetrachords  the  modem  diatonic  scales 
resemble  tha  Greek  so-called  disjunct  scale,  bat  the  Greeks  knew 
nothing  of  oar  categorical  distinctions  of  major  and  minor.  We 
might  call  the  octave  Greek  scale  ntinov,  according  to  oar  descend- 
iag  minor  form,  were  not  tha  keynote  in  the  middle  the  thumb 
note  of  the  deeper  tctrachord.  The  upper  trtrarhonl,  whether 
starting  from  tne  keynote  (conjunct)  or  from  the  note  above 
(disjunct),  was’ of  exactly  the  «aroe  form  as  the  lower,  the  position 
of  the  semitones  being  identical  The  semitone  was  a limma 
(Xu^Hi  rather  less  than  the  semitone  of  onr  modern  equal 
tempenuhent,  the  Greeks  tuning  both  the  whole  tones  in  the 
tctrachord  by  the  same  ratio  of  8:9,  which  made  the  major  third 
■ dissonance,  or  rather  would  have  done  so  had  they  combined  them 
in  what  vre  call  harmony.  In  melodious  sequence  the  Greek 
tctrachord  is  decidedly  more  agrees  bio  to  the  ear  than  the  cor- 
responding aeries  of  oar  equal  temnerament.  And  although  our 
scales  are  derived  from  combined  ‘rachords,  in  any  system  of 
tuning  that  we  employ,  be  it  just,  mean-tone,  or  equal,  they  are  less 
logical  than  the  eonj  uoet  or  disjunct  systems  accepted  by  the  Greek*. 
But  modern  harmony  is  not  compatible  with  them,  and  coaid  not 
bare  arisen  on  the  Greek  melodic  line*. 

The  conjunct  scale  of  serca  notes 


attributed  to  Terpaader,  was  long  the  norm  for  stringing  and  tuning 
tha  lyra.  When  the  disjunct  seals 


the  octave  scale  attributed  to  Pythagoras,  was  admitted,  to  preserve 
the  time-bonoured  seven  strings  one  note  had  to  be  omitted  ; it  was 
therefore  customary  to  omit  the  C,  which  in  Greek  practice  was  a 
dissonance.  The  Greek  nomas  for  the  strings  of  seven  and  eight 
stringed  lyTaa,  the  first  note  being  highest  in  pitch  anil  nearest  the 
player,  were  as  follows: — Nett,  Paranct*.  Pttrartus t ; Jfeje,  Lichnnot, 
ParhypaU,  HyfaU ; or  N(U,  rar tenet  t,  TriU,  Parmmese  ; Mete, 
Liehantm , ParkypaU,  Hypaie, — the  last  four  from  Meao  to  Hypate 
hemg  the  finger  tstrmehord,  tho  others  touched  with  the  plectrum. 
The  highest  string  in  pitch  was  called  the  last,  r*dr*  ; tne  lowest 
in  pitch  was  called  the  highest,  Minj,  because  it  was,  in  theory 
at  least,  the  longest  string.  The  keynote  and  thumb  string  wa* 
t***i\,  middle  ; the  next  lower  was  the  first  finger  or  lick- 

finger  string  ; rgfrir,  the  third,  being  in  the  plectrum  division, 
was  also  known  as  sharp,  perhaps  from  the  dissonant  quality 
which  we  hare  referred  to  as  the  cause  of  its  omission.  The  plect- 
rum and  finger  tetrachonla  together  were  Stavaewr,  through  all ; in 
the  disjunct  scale,  an  octave. 

In  transcribing  the  Greek  note*  into  our  notation,  the  absolute 
piteh  cannot  be  represented  ; the  relative  positions  of  tha  semitones 
are  alone  determined.  We  have  already  quoted  the  scale  of 
Pythagoras,  the  Dorian  or  true  Greek  succession  : — 


Shifting  the  semitone  one  degree  upwards  in  each  tctrachord,  we 
have  the  Phrygian 


Another  degree  gives  the  Lydian  

which  would  be  oar  major  scale  of  E were  not  the  keynote  A.  The 
names  imply  an  Asiatic  origin.  We  will  not  pursue  further  the 
ranch  debated  question  of  Greek  scales  and  their  derivation ; it 
will  suffice  here  remark  that  the  outside  notes  of  the  tet rechords 
wets  fixed  in  their  tuning  as  perfect  fourths, - the  inner  strings 
Wing,  at  stated,  in  diatonic  sequence,  or  when  chromatic  two  half- 
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tones  were  tuned,  when  enharmonic  two  quarter-tones,  leaving 
respectively  tho  wide  intervals  of  a minor  and  major  third,  and  both 
impure,  to  complete  tho  tctrachanl.  (A  J.  U.) 

LYRE-BIRD,  the  name  by  which  one  of  tha  most 
remarkable  feathered  inhabitants  of  Australia  is  commonly 
known,  the  Me  hum  snperba  or  M.  novx -holla  nil  it  of  orni- 
thologists. First  discovered,  January  24,  1798,  on  the 
other  aide  of  the  river  Nepean  in  Now  South  Wales  by  an 
exploring  party  from  Paramatta,  under  the  leadership  of 
one  Wilson,  a single  example  was  brought  into  the  settle- 
ment a few  days  after,  and  though  called  by  its  finders  a 
“Pheasant” — from  its  long  tail — the  more  learned  of  the 
colony  seem  to  have  regarded  it  as  a Bird -of- Paradise.1 
A specimen  having  reached  England  in  the  following  year, 
it  was  described  by  General  Davies  as  forming  a new  genus 
of  birds,  in  a paper  read  before  the  Linnean  Society  of 
London,  November  4,  1800,  and  subsequently  published 
in  that  Society's  Trttntuctiom  (vi.  p.  207,  pi.  xxii.),  no 
attempt,  however,  being  made  to  fix  its  systematic  place. 
Other  examples  were  soon  after  received,  bat  Latham,  who 
considered  it  a Gallinaceous  bird,  in  1801  knew  of  only 
five  having  arrived.  The  temporary  cessation  of  hostilities 
in  1802  permitted  Vieillot  to  become  acquainted  with  this 
form,  though  not  apparently  with  any  published  notice  of 
it,  and  he  figured  and  described  it  in  a supplement  to  lm 
Oistmur  Doris  as, a Bird  of  Paradise  (it  pp.  30  *7.,  pU. 
14-16),  from  drawings  by  Sydenham  Edwards,  sent  him 
by  Parkinson,  the  manager  of  the  Lcveriaa  Museum.2 

It  would  be  needless  here  to  enter  at  any  length  on  the 
various  positions  which  have  been  assigned  to  this  singular 
form  by  different  systematises — who  had  to  judge  merely 
from  its  superficial  characters.  The  first  to  describe  any 
portion  of  its  anatomy  was  Eyton,  who  in  1841  (A am. 
Nat.  History , vil  pp.  49-53}  perceived  that  it  was  truly  t 
member  of  the  Order  then  called  lusessores,  and  that  it 
presented  Borne  points  of  affinity  to  the  South  American 
genus  Pteroptochus ;*  but  still  there  were  many  who  could 
not  take  advantage  of  this  step  in  the  right  direction;  In 
1867  Professor  Huxley  stated  that  he  was  disposed  to  divide 
his  very  natural  assemblage  the  Coracomorpfut  (essentially 
identical  with  Ey ton’s  Inscssores)  into  two  groups,  “one 
containing  Afeurtra,  and  the  other  all  the  other  genera 
which  havo  yet  been  examined n (Froc.  ZoqL  Soc , 1867, 
p.  472) — a still  further  step  in  advance4  In  1875  the 
present  writer  put  forth  the  opinion  in  this  work.  (Birds, 
voL  iii.  p.  471)  that  J fenttra  had  an  ally  in  anotbec 
Australian  form,  Atrichia  (see  Scrub  JJird),  which  he  bad 
found  to  present  peculiarities  hitherto  unsuspected,  anc 
accordingly  regarded  them  as  standing  by  themselves, 
though  each  constituting  a distinct  Family.  This  opinion 
was  partially  adopted  in  the  following  year  by  Garrod,  who 
( Proc.  Zool.  Society,  1876,  p.  518)  formally  placed  the** 

1 Collins,  Account  of  A7w  South  H'aUt,  iL  pp.  87-92  f London, 
1802). 

* Vieillot  called  the  bird  “ Le  FuMnsoo  * ! and  hence  Bechttein,  whe 
stems  to  haw  been  equally  ignorant  what  had  been  published  is 
England  concerning  it,  in  1811  (Auras  Vsbersiehl , Ac.,  p.  134),  desig- 
nated it  Parkintcnius  mirabiiit  ! ! Shaw  also,  prior  to  1813,  figured 
it  (.Vat  Miscellany,  xiv.  p 577)  under  the  name  of  Paraditen  jtarkm- 
tmtana.  The  name  " .Venura  lyra,  Shaw,"  was  quoted  by  Lessonir 
1831  (IV.  (T Ornithology,  p.  473),  and  has  been  repeated  by  many 
copyists  of  synonymy,  bat  the  present  writer  cannot  find  that  such  • 
name  was  ever  applied  by  Shaw.  Vielllot’a  principal  figure  (uf  tuprm), 
which  ha*  s common  origin  wi'h  that  given  t>y  Collins,  has  been  exten 
iively  copied,  in  spite  of  its  inartistic  not  to  say  Inaccurate  drawing. 
It  is  decidedly  inferior  to  that  of  Davie*  (W  x«pm),  tha  ongma) 
dear  Tiber  and  AelinnUor. 

1 He  subsequently  (Qsteo*.  Avium,  pp.  97.  98,  pi.  3,  F and  pi.  14) 
described  and  figured  the  skeleton.  « 

4 Owing  to  the  imperfection  of  the  specimen  at  his  dispo-sl,  Protons 
Huxley's  brief  description  of  the  bone*  of  the  head  in  Mcnura  is  not 
absolutely  correct.  A fall  description  of  them,  with  elaborate  figure*, 
is  given  by  Professor  Parker  in  the  same  Society's  Transaction*  (it 
pp,  306-309,  pi.  lvl.  figs.  1-5). 
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two  goner*  together  in  hit  group  of  Abnormal  Acromyodian 
Oseinct  under  the  name  of  Masurium ; but  the  author  aeea 
no  reason  to  change  hie  mind,  and  herein  he  is  corroborated 
by  Mr  Sclater,  who  has  recently  (Ibis,  1880,  p.  349) 
recognised  at  once  the  alliance  and  distinctness  of  the 
Families  Mautrida  and  Atrichiidx,  forming  of  them  a 
group  which  he  calls  Ptmdoscinct. 

Since  the  appearance  in  1865  of  Gould's  Handbook  to 
(he  Birds  of  Australia,  little  if  any  fresh  information  has 
been  published  concerning  the  habits  of  this  form,  sad  the 
account  therein  given  must  be  drawn  upon  for  what  here 
follows  Of  all  Birds,  says  that  author,  the  Menu ra  it  the 
moat  shy  and  hard  to  procure.  He  has  been  among  the 
rocky  and  thick  “brushes” — its  usual  haunts — hearing  its 
loud  sad  liquid  call-notes  for  days  together  without  get- 
ting sight  of  one.  Those  who  wish  to  see  it  must  ad- 
vance only  while  it  is  occupied  in  singing  or  scratching  up 
the  earth  and  leaves;  and  to  watch  its  action*  the/  must 
keep  perfectly  still — though  where  roads  have  been  made 
through  the  bush  it  may  be  more  often  observed  and  even 
approached  on  horseback.  The  beat  way  of  procuring  an 
example  seems  to  be  by  hunting  it  with  don  when  it  will 
spring  upon  a branch  to  the  height  of  10  feet  and  afford 
an  easy  shot  ere  it  has  time  to  ascend  further  or  escape  as 
it  doss  by  leaps  Another  method  of  stealing  upon  it  is 
said  to  he  practised  by  the  natives,  and  is  attained  by  the 
hunter  fixing  on  his  bead  the  erected  tail  of  a cock-bird, 
which  alone  it  allowed  to  be  scon  abovo  the  brushwood. 
The  greater  part  of  its  time  is  said  to  be  passed  upon  the 
ground,  and  seldom  are  more  than  a pair  to  be  found  in 
company.  One  of  the  habits  of  the  cock  is  to  forth  small 
round  hillocks,  which  he  constantly  visits  during  the  day, 
mounting  upon  them  and  displaying  his  tail  by  erecting  it 
over  his  head,  drooping  his  wings,  scratching  and  pecking 
at  die  soil,  and  uttering  various  cries — some  his  own  natural 
notes,  others  an  imitation  of  those  of  other  animals.  The 
wonderful  tail,  his  most  characteristic  feature,  only  attains 
perfection  in  the  bird’s  third  or  fourth  year,  and  then  not 
until  the  month  of  Jane,  remaining  until  October,  when 
the  feathers  are  shed  to  be  renewed  the  following  season. 
The  food  consists  of  insects,  especially  beetles  and 
myriapods;  as  well  as  snails.  The  neet  is  always  placed 
near  to  or  on  the  ground,  at  the  base  of  a rock  or  foot  of 
a tree,  end  is  closely  woven  of  fine  but  strong  roots  or 
other  fibres,  and  lined  with  feathers,  around  all  which  is 
heaped  a mass,  in  ehape  of  an  oven,  of  sticks,  grasB,  moss, 
and  leaves,  so  as  to  project  over  and  shelter  the  interior 
structure,  while  an  opening  in  the  side  affords  entrance 
and  exit  Only  one  egg  is  laid,  and  this  of  rather  large 
sixe  in  proportion  to  the  bird,  of  a purplish-grey  colour, 
suffused  and  blotched  with  dark  purplish-brown.1 

Incubation  is  believed  to  begin  in  July  or  August;  and 
the  young  it  batched  about  a month  later.  It  it  at  first 
covered  with  white  down,  and  appears  to  remain  for  some 
weeks  in  the  nest  How  much  more  is  needed  to  be 
known  for  a biography  of  this  peculiar  and  beautiful 
creature  may  be  inferred  by  these  who  are  aware  of  the 
diligence  with  which  the  habit*  of  the  much  more  easily 
observed  birds  of  the  northern  hemisphere  have  been 
recorded,  and  of  the  many  interesting  points  which  they 
present.  It  is  greatly  to  be  hoped  that  so  remarkable  s 
form  is  the  Lyre-bird,  the  nearly  sole  survivor  apparently 
of  a very  ancient  race  of  beings,  will  not  be  allowed  to 
become  extinct — its  almost  certain  fata  so  far  as  can  be 
judged — without  many  more  observations  of  its  manners 


* Th«  ne*t  uid  egg  of  ifotura  atberti,  now  in  the  British  Has* urn, 
»re  figured  in  Proc,  ZooL  Society,  1853,  A vet,  pi.  53.  Th®  egg  of 
JJ.  victorim  is  represented  in  Joum.  JUr  Onithologie,  1856,  pL  ii. 
fig.  18,  under  the  mm*  of  M,  tmjxrba,  bat  the  real  egg  of  that  species 
duos  not  soem  to  have  been  figured  At  all 


being  made  and  fuller  details  of  them  placed  on  record. 
The  zoologists  of  Australia  alone  can  do  this,  and  the 
zoologists  of  other  countries  expect  that  they  will. 

Several  examples  of  J/imvra  have  been  brought  alive  to 
Europe,  but  none  have  long  survived  in  captivity.  Indeed 
a bird  of  such  active  habits,  and  requiring  donbtiaae 
facilities  for  taking  violent  exercise,  could  not  possibly  be 
kept  long  in  confinement  until  the  method  of  menageries 
is  vastly  improved,  as  doubtless  will  be  the  case  some 
day,  and,  we  may  hope,  before  the  disappearance  from  the 
face  of  the  earth  of  forms  of  vertebrate  hie  mast  instructive 
to  the  zoologist 

Three  species  of  ifrmtra  have  been  indicated — the  old 
il.  svperba,  the  Lyre-bird  proper,  now  known  for  more 
then  eighty  years,  which  inhabits  New  Booth  Wales,  the 
southern  part  of  Queensland,  and  perhaps  some  part*  of 
the  colony  of  Victoria  p if.  Victoria,  separated  from  the 
former  by  Oonld  (Proc.  ZooL  Soc.,  1862,  p.  23),  and  said 
to  take  its  place  near  Melbourne;  and  if.  alberti,  fink 
described  by  C.  L.  Bonaparte  (Comp.  Asriun,  L p.  215)  on 
Gould’s  authority,  and,  though  discovered  on  the  Richmond 
river  in  New  Booth  Wales,  having  apparently  a more 
northern  range  than  the  other  two.  All  those  have  the 
apparent  bulk  of  a hen  Pheasant,  bat  are  really  much 
smaller,  and  their  general  plumage 
ii  of  a sooty  brown,  relieved  by 
rufous  on  tire  chin,  throat,  some  of 
the  wing-feathere,  and  the  tail- 
coverta  The  wings,  consisting  of 
twenty -one  remiges,  are  rather 
short  and  rounded ; the  legs'  and 
feet  very  strong,  with  long,  nearly 
straight  claws.  In  the  immature 
and  female  the  tail  is  somewhat 
long,  though  affording  no  very 
remarkable  character,  except  the 
possession  of  sixteen  rectricee;  but 
in  the  fully -plumaged  male  of 
if  superba  and  if  victoria  it  it 
developed  in  the  extraordinary 
fashion  that  gives  the  bird  its 
common  English  name.  The  two 
exterior  feathers  (fig.  1,  a,  b)  have 
the  outer  web  very  narrow,  the 
inner  very  broad,  and  they  carve 
at  first  outwards,  then  somewhat  inwards,  and  near  the  tip 
outwards  again,  bending  round  forwards  so  as  to  present  a 
lyre-like  form.  But  this  is  not  til ; their  broad  inner  web; 


FI*.  1. 


FI*.  2. 


fi*  a. 


which  is  of  a lively  cbeetnat  colour,  is  apparently  notched  at 
regular  intervals  by  spaces  that,  according  to  tho  angle  at 
which  they  are  viewed,  seem  either  black  or  transparent;  and 
this  effect  is,  on  examination,  found  to  be  due  to  the  barb* 

* Thfl  metatarsals  are  very  remark «We  in  form,  ah  already  outlcod  bj 
Eyton  (fur.  ciL ),  and  tbeir  tuition*  strongly 
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at  those  spaces  being  destitute  of  berbules  The  middle 
pair  of  feathers  (fig.  2,  a.  A)  is  nearly  as  abnormal.  These 
have  no  outer  web,  and  the  inner  web  very  narrow ; near 
their  base  the;  cross  each  other,  and  then  diverge,  bending 
round  forwards  near  their  tip.  The  remaining  twelve 
feathers  (fig  3)  except  near  the  base  are  vet;  thud;  fur- 
nished with  barbs,  about  a quarter  of  an  inch  apart,  and 
those  the;  possess,  on  their  greater  part,  though  long  and 
flowing  bear  no  barbules,  and  hence  have  a hair-like 
appearance.  The  shafts  of  til  are  exceedingly  strong  In 
the  male  of  II.  alberli  the  tail  is  not  only  not  lyriform,  but 
the  exterior  rectrices  are  shorter  than  the  rest  (a.  u.) 

LYSANDER  was  the  leading  spirit  of  Lacedaemonian 
policy  at  the  end  of  the  Peloponbeeian  War.  He  is  said 
by  Lilian  and  Athetueus  to  have  been  of  servile  origin,  and 
by  Plutarch  to  have  belonged  to  a Heraclid  family.  His 
lather  was  named  Aristoclitua  or  Aristocritus.  He  first 
appears  in  history  when  sent  to  command  the  fleet  oo  the 
Ionian  coast  in  407  at  The  story  of  his  skilful  diplomacy, 
of  his  influence  with  Cyrus  the  younger,  of  his  naval  victory 
at  Notium,  of  his  quarrel  with  his  successor  Callicratidu 
in  406,  of  his  reappointment  in  405,  of  the  decisive  victory 
at  ABgoepotami,  and  of  the  capitulation  of  Athens  in  404, 
belongs  to  the  history  of  Greece.  After  hie  return  to 
Sparta  his  pride  and  vanity  became  boundless ; he  was 
celebrated  by  poets,  and  oven  worshipped  in  some  places 
as  a god.  The  restraint  of  life  in  Sparta,  and  the  enemies 
whom  he  had  there,  were  irksome  to  him,  and  be  soon 
went  to  Asia  Minor.  He  had  established  in  all  the  Greek 
cities  associations  which  maintained  an  oligarchical  govern- 
ment, and  his  power  over  them  was  so  great  os  to  increase 
the  jealousy  felt  for  him  at  home.  He  was  recalled  to 
Sparta,  and  the  machinations  of  the  Persian  satrap 
Fhsrnabazus  brought  him  into  danger.  He  had  soon  after 
the  triumph  of  being  sent  with  an  army  to  support  the 
oligarchy  in  Athena ; but  the  king  (Fausanias)  was  sent 
after  him  with  a second  army,  and  made  terms  with  the  re- 
stored  Athenian  democracy.  When  King  Agia  died  in  398, 
Lysander  worked  to  secure  the  succession  for  Ageailans, 
but  after  two  years  he  found  that  he  bad  helped  his  moet 
dangerous  enemy.  He  began  to  concert  revolutionary 
achemes,  bnt  had  not  proceeded  to  any  overt  act  when  he 
waa  aent  with  an  army  into  Boeotia.  He  did  not  wait  the 
arrival  of  Pauaaniaa  with  an  auxiliary  army,  bnt  attacked 
Haliartna,  and  was  slain  in  the  battle,  395  ao.  He  was 
boned  on  the  road  from  Delphi  to  Chieronea,  and  a 
mocument  was  erected  on  his  tomb.  It  is  to  his  credit 
that,  after  the  power  and  opportunities  he  had  enjoyed,  he 
died  a poor  man. 

LYSIAS,  whose  name  follows  those  of  Antiphon  end 
Andocides  on  the  Ust  of  the  ten  Attic  orators,  marks  an 
important  stage  in  the  development  of  Greek  literary  prose, 
and  it,  in  his  own  province,  one  of  its  most  perfect  masters 
He  never  acquired  the  Athenian  citizenship,  bnt  moet  of 
his  years  were  passed  at  Athens;  and  his  life  has  the 
interest  of  close  personal  association  with  the  most  criti- 
«•!  period  in  the  history  of  the  Athenian  democracy. 

His  extant  work  belongs  to  the  specc  from  403  to  380 
a.a,  but  the  date  of  his  birth  is  uncertain.  Dionysius  of 
Halicarnassus,  and  the  author  of  the  life  ascribed  to 
Plutarch,  give  459  ac.  This  date  was  evidently  obtained 
by  reckoning  back  from  the  foundation  of  Thuril  (444 
■.C-k  since  there  wan  a tradition  that  Lysias  had  gone 
thither  at  the  age  of  fifteen.  Modern  critics  would  place 
hi*  birth  later,— between  444  and  436  sc.,- because,  in 
Plato’s  Republic,  of  which  the  scene  is  laid  about  430  ac., 
Cephalua,  the  father  of  Lysias,  is  among  the  dratuatie 
prrtouM,  and  the  emigration  of  Lysias  to  Thurii  was  said 
to  hive  followed  his  father’s  death.  The  latter  statement, 
however,  rests  only  on  the  Plutarchic  life : nor  can  Plato's  I 


dialogue  be  eafely  urged  as  a minutely  accurate  authority 
for  a biographical  detail.  We  must  be  content  to  say  that, 
while  the  modem  view  avoids  some  difficulties,  the  higher 
date  assigned  by  the  ancient  writera  is  not  inconsistent 
with  any  ascertained  fact,  while  it  agrees  better  with  the 
tradition  that  Lysias  reached,  or  passed,  the  age  of  eighty.1 
On  the  other  view,  all  traces  of  hie  industry,  previously  un- 
remitting, would  cease  abruptly  at  the  age  of  sixty-six. 

Cephalua,  the  father  of  Lysias,  was  a native  of  Syracuse 
On  the  invitation  of  Pericles  he  bed  settled  at  Athens  os 
a “ resident ' alien  ” (pfroum).  The  opening  scene  of 
Plato’s  Republic  is  laid  at  the  house  of  his  eldest  son, 
Folemarchus,  in  the  Peircns.  Cephalua  complains  that  the 
visits  of  Socrates  have  been  rare  of  late,  and  expresses  the 
hope  that  he  will  come  oftener,  and  without  ceremony,  es 
to  intimate  friends  The  tone  of  the  picture  warrants  the 
inference  that  the  Sicilian  family  were  well  known  to  Plato, 
and  that  their  houses  must  often  have  been  hospitable  to 
such  gatherings  as  the  Republic  supposes.  Thus  we  have 
en  indirect,  but  very  interesting,  confirmation  of  the  phrase 
used  by  Dionysius  In  regard  to  Lysias — “ he  grew  up  in 
the  society  of  the  most  distinguished  Athenians  ” 

At  the  age  of  fifteen — when  Cephalua,  according  to  the 
Plutarchic  life,  was  now  deed — Lysias  removed  from 
Athens  to  Thurii,  the  Athenian  colony  newly  planted  on 
the  Tarentine  Golf,  near  the  site  of  the  ancient  Sybaria. 
There  the  boy  may  have  seen  the  historian  Herodotus, — 
another  of  Thnrii's  early  residents, — now  a mac  in  middle 
life ; and  it  pleases  the  imagination  to  think  that,  in  their 
new  Italian  home,  a friendship  may  have  grown  up  between 
these  two,  neither  of  them  an  Athenian  by  birth,  yet  alike 
in  a simple  grace  which  Athena  loved,  and  alike  also  in  the 
love  which  they  bore  to  Athena  At  Thnrii  Lysias  is  said 
to  have  commenced  his  studies  in  rhetoric, — doubtless 
under  a master  of  the  Sicilian  school, — possibly,  as  tradition 
said,  under  Tisiaa,  the  pupil  of  Corax,  whose  name  is 
associated  with  the  first  attempt  to  formulate  rhetoric  as 
an  art  In  413  ao.  the  Athenian  armament  in  Sicily 
suffered  that  crushing  disaster  which  et  the  moment  seemed 
to  imperil  the  existence  of  Athens  itself.  The  desire  to 
link  famous  names  is  curiously  illustrated  by  the  ancient 
ascription  to  Lysias  of  a rhetorical  exercise  purporting  to 
be  a speech  in  which  the  captive  general  Nicies  appealed 
for  mercy  to  the  Sicilians  The  terrible  blow  to  Athens 
quickened  the  energies  of  an  anti-Athenian  faction  at 
Thnrii  Lysias  and  his  elder  brother  Polemarcbus,  with 
three  hundred  other  persona,  were  “ accused  of  Atticixing  ” 
(’  ArriKurpov  lyKA-nSeun), — a charge  which,  under  the 
circumstances,  implies  an  honourable  loyalty.  They  were 
driven  from  Thurii 

Lysias  and  Folemarchus  now  settled  et  Athens  (41 2 b.c_). 
They  were  rich  men,  having  inherited  property  from  their 
father,  Cephalus ; and  Lysias  claims  that,  though  merely 
resident  aliens,  they  discharged  public  services  with  a liber- 
ality which  shamed  many  of  thoee  who  enjoyed  the  franchise 
(oty  bpotws  ptrotKovyras  uenrep  avrol  fwoXtrvvovro, 
In  I: rates!  h.,  § 20).  The  fact  that  they  owned  house 
property  ehows  that  they  were  classed  aa  hrorcAetv,  i.e., 
foreigners  who  paid  only  the  same  tax  as  citizens,  being 
exempt  from  the  special  tax  (/mew)  on  resident  alien*. 
Polemarchns  occupied  a house  in  Athens  itself,  Lysias 
another  in  the  Peineua,  near  which  waa  their  shield  mtnn- 
factory,  employing  a hundred  and  twenty  skilled  slaves. 
This  life  of  comparative  peace  and  prosperity  was  broken 
up  by  the  defeat  of  Athens  at  /Egospotamt  (405'aa). 
In  the  next  spring  Athens  surrendered  to  Lysander.  Tb< 
Thirty  Tyrants  were  established  at  Athena  under  the  protec- 
tion of  a Spartan  garrison.  One  of  their  earliest  measures 
was  an  attack  upon  the  resident  aliens,  who  were  represented 
as  disaffected  to  the  new  government.  As  foreign  residents 
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snceeasful  in  commerce,  the  Attic  uufoiloi  were  exposed  at 
Mich  a time  to  perils  Like  tlioee  of  the  Jews  in  & medieval 
rity,  or  in  modern  Russia.  Lysias  and  Polemarchus  were 
on  a list  of  ten  singled  out  to  be  the  first  victims. 
Polemarchua  was  arrested,  and  received  “ the  usual 
message”  (rh  tlBurfiivx>v  TrapdyytA/x*,  I H Erato*tkt  § 17) 
"to  drink  the  hemlock.”  Lysias  had  a narrow  escape, 
with  the  help  of  a large  bribe  and  a lucky  accident.  He 
clipped  by  a back-door  oat  of  the  house  in  which  he  was  a 
prisoner,  and  took  boat  to  Megara. 

After  the  expulsion  of  the  Thirty  Tyrants,  the  democracy 
was  formally  restored  in  the  autumn  of  403  b.c.  Lysias 
appears  to  have  rendered  valuable  services  to  the  exiles 
during  the  reign  of  the  tyrants,  both  by  his  own  liberality 
and  by  procuring  aid  from  other  quarters.  Tbrasybuhm 
How  proposed  that  these  services  should  bo  recognized  by 
the  bestowal  of  the  citiceusbip.  The  proposat  happened 
to  bo  informal  in  one  particular.  The  senate  of  five  hun- 
dred had  not  yet  been  reconstituted,  and  hence  the  measure 
could  not  be  introduced  to  the  ecclesia  by  the  requisite 
‘ preliminary  resolution  " (wpo/2©u\o»pa)  of  the  senate.  On 
this  ground  it  was  successfully  opposed ; and  Lysias  missed 
the  reward  which  he  had  so  well  earned.  That  passage 
of  hia  ’OXwjMriaxos  (§  3)  in  which  he  claim*  to  give  advico 
as  a good  citizen  seemB  to  breathe  the  feeling  that,  if  be 
was  still  but  an  alien  at  Athens,  he  was  at  least  a true 
xotaVipr  of  Greece. 

The  last  chapter  of  his  life  now  opens.  He  is  no  longer 
the  wealthy  merchant,  superintending  his  shield  manu- 
factory in  the  Peirmns.  The  pillage  by  the  tyrants,  and 
bis  own  generosity  to  the  Athenian  exiles,  had  probably 
left  him  poor.  He  now  appears  as  a hard-working  member 
of  a new  profession, — that  of  writing  speeches  to  be 
delivered  in  the  law-courts.  The  thirty*four  compositions 
extant  under  his  name  are  but  a email  fraction  of  those 
which  the  ancient  world  possessed.  From  403  to  about 
380  B.C.  Ilia  industry  must  have  been  great  and  incessant. 
The  notices  of  his  personal  life  in  these  yeara  are  scanty. 
In  403  he  name  forward  as  the  accuser  of  Eratosthenes, 
one  of  the  Thirty  Tyrants,  and  delivered  the  aplendidoration 
which  wo  possess.  This  was  his  only  direct  contact  with 
Athenian  politic*.  The  story  that  Lysias  wrote  a defence 
for  Socrates,  which  the  latter  declined  to  use,  probably 
arose  from  a confusion.  Several  years  after  the  death  of 
Socrates  the  sophist  Poly  crates  composed  a declamation 
•gainst  him  ; and  to  this  Lysias  replied  with  a defence  of 
the  philosopher.  A more  authentic  tradition  represents 
Lysias  as  having  spoken  his  own  “ Olympiacus”  at  the 
Olympic  festival  of  388  B.C.  The  occasion  was  one  of 
peculiar  interest.  Dionysius  I.,  tyrant  of  Syracuse,  had 
lent  to  the  festival  a magnificent  embassy.  Tents 
embroidered  with  gold  were  pitched  within  the  sacred 
enclosure ; and  the  wealth  of  Dionysius  was  vividly  brought 
before  the  minds  of  the  PanheUenic  concourse  by  the 
number  of  chariots  which  he  had  entered  for  the  most 
costly  and  brilliant  of  the  Olympic  contests.  This  was 
the  moment  at  which  Lyaiaa  lifted  up  liis  voice  to  denounce 
Dionysius  as,  next  to  Axtaxerxes,  the  worst  enemy  of 
Hellas,  and  to  impress  upon  tho  assembled  Greeks  that  one 
•f  their  foremost  duties  was  to  deliver  Sicily  from  a hateful 
oppression.  The  latest  work  of  Lj'sias  which  we  can  date 
(a  fragment  of  a speech  “For  Pherenicua”) belongs  to  381 
or  380  B.C.  He  probably  died  in  or  soon  after  330  a.c. 

The  qualities  of  the  man  ore  expressed  in  his  work ; 
indeed,  it  is  through  this,  rather  than  through  the  recorded 
facts  of  his  biography,  that  ho  becomes  a living  person  to 
uai  It  is  a kindly  and  geuial  nature  which  we  see  reflected 
there, — warm  in  friendship,  loyal  to  country, — wita  a keen 
perception  of  character,  and  a fine,  though  strictly  cod 
irallod.  sense  of  humour.  The  literary  tact  which  is  so 
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remarkable  in  the  extant  speeches  is  that  of  a singularly 
flexible  intelligence,  always  obedient  to  an  instinct  of 
gracefulness.  Among  the  earlier  artists  of  Greek  pro^e 
Lysias  owes  his  distinctive  place  to  the  power  of  concealing 
his  art.  The  clients  of  the  professional  “ speech -writer,  ’ 
like  those  of  the  modem  advocate,  might  be  of  all  sorts 
aud  conditions.  The  modern  advocate,  however,  speaks  in 
his  own  person.  The  Athenian  “ ; logographer  ” merely 
wrote  the  speech  which  his  client  delivered.  It  was 
obviously  desirable  that  such  a speech  should  be  suitable 
to  the  age,  station,  and  circumstances  of  tho  person  into 
whose  mouth  it  was  pot.  Lysias  was  the  first  disciple  of 
Greek  rhetoric  who  succeeded  in  making  this  adaptation 
really  artistic.  Ho  aijned,  not  merely  at  impressive  effect 
in  eloquence,  pathos,  or  argument,  but  at  dramatic 
propriety.  Hence  it  was  absolutely  essential  for  him  to 
abandon  the  stiff  and  monotonous  splendour  of  the  earlier 
and  cruder  rhetoric.  He  could  not  achieve  his  purpose- 
unless  he  brought  his  art  into  harmony  with  the  ordinary 
idiom  of  everyday  life.  -His  client  must  appear  to  be 
speaking  os  the  citizen,  who  was  uot  a professed  rhe- 
torician, might  conceivably  speak.  Lvsias  achieved  this 
reconciliation  with  a skill  which  can  be  best  appreciated 
if  we  turn  from  the  easy  flow  of  his  graceful  language  to 
the  majestic  emphasis  of  his  predecessor  Antiphon,  or  to 
the  self-revealing  art  of  his  successor  Is® us.  Translated 
into  terms  of  ancient  criticism,  the  achievement  of  Lysias 
is  described  by  saying  that  he  became  the  model  of  the 
“plain  style”  xapaKn/p,  la^vr],  Atrq,  d^cAvjv  A t'&i; 

gen u$  teuue  or  tubiiU).  From  the  latter  part  of  the  4fU 
century  B.C.  onwards,  Greek,  and  then  Homan,  critics 
distinguished  three  styles  of  rhetorical  composition — the 
“ grand  ” (or  “ alaburate  ”),  the  “ plain,”  and  the  “ middle.*’ 
These  epithets  were  relative  to  the  language  of  doily 
life, — the  “plain”  being  nearest  to  thia,  and  tho 
‘‘grand”  furthest  from  it.  Greek  rhetoric  began  in  the 
“grand”  style;  then  Lysias  set  an  exquisite  pattern  of 
the  “plain”;  aud  Demosthenes  might  be  considered  ns 
haring  effected  an  almost  ideal  compromise.  Wc  moderns 
perhaps  cannot  fully  seize  that  nameless  and  uodeiinable 
grace  (*o/jts')  of  Lysias  which  the  Greek  critic  of  tho 
Augustan  age  indicates  in  such  striking  words : — 

“ When  I am  puzzled  about  one  of  the  speeches  ascribed  to  him,” 
says Dionysius,  “ami  when  it  is  hard  for  me  to  find  the  trath  by 
other  marks.  1 havo  recourse  to  this  oxocllance,  as  to  the  last  pwc* 
on  the  board.  Tnen,  if  the  graces  of  speech  seem  to  me  to  make 
the  writing  fair,  1 count  it  to  be  of  the  soul  of  Lysias  ; and  I rare 
not  to  probe  the  question  further.  But  if  the  stamp  of  the  lan- 
guage lias  no  vriiunngnm,  no  loveliness,  1 am  chagrined,  sad  sus- 
pect that,  after  all,  tire  SpStcll  is  not  by  Lysias  ; anil  I do  no  more 
violence  to  my  instinct  (thin  r V iXoyov  aJ«r$neiv\  even 

though  in  all  else  the  speech  seems  to  me  clever  ami  well  ftnirdH  d, — 
believing  that  to  write  well,  in  special  styles  other  than  this,  ia 
given  to  many  men,  bnt  that  to  write  whuuudy,  gracefully,  with 
loveliness,  is  the  gift  of  Lysias  **  (LUouvi.,  be  Lya.t  ii.). 

The  more  salient  traits  of  the  Lysttn  style  can  be' 
recognized  by  alL  The  vocabulary  ia  pure  and  simple.. 
Most  of  the  rhetorical  “figures”  are  sparingly  used,— 
except  such  as  consist  in  the  parallelism  or  opposition  of 
clauses.  The  taste  of  the  day, — not  yet  emancipated  from 
the  influence  of  the  Sicilian  rhetoric, — probably  demanded 
a large  use  of  antithesis  as  an  essential  condition  of 
impressive  speaking.  Lysias  excels  in  vivid  description  ; 
he  has  also  a happy  knack  of  marking  the  speaker’s 
character  by  light  touches.  The  structure  of  hisncnteuoea 
varies  a good  deal  according  to  the  dignity  of  the  subject 
He  has  equal  command  over  the  “periodic"  style 
m reerr paftft tvrj  A<£t?)  and  the  non-periodic  or  “ contiuauna” 
tlpofUvtj,  StaXtXvfianj} — using  now  one  now  the  other,  or 
blending  them,  according  to  circumstances.  His  disposi- 
tion of  hia  subject-matter  is  always  simple.  The  speech 
has  usually  four  parts, — introduction  (rrpoo^uov),  narraUtw 
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-if  faces  (dtTyipnc),  proufa  (wurmc),  which  may  be  either 
jxternal,  as  from  witneBses,  or  interna],  derived  from 
argument  on  the  facta,  and,  lastly,  conclusion  (£rtXoyvf). 
It  is  in  the  introduction  and  the  narrative  that  Lysias  is 
seen  at  his  beet  In  his  greatest  extant  speech — that 
“Against  Eratosthenefc ” — and  also  in  the  fragmentary 
** Olympiacua,”  he  has  pathos  and  fire;  but  these  were 
not  ch-.iractcru.tic  qualities  of  his  work.  In  Cicero’s  judg- 
ment, Demosthenes  was  j peculiarly  distinguished  by  force 
(ass),  vEaehines  by  resonance  (soni(us),  Hyperides  by 
acuteness  (acumen),  Isocrates  by  sweetness  (evam'tas) ; the 
distinction  which  he  assigns  to  Lysias  is  nbtUitos,  an  Attic 
refinement, — which,  as  he  elsewhere  says,  is  often  joined  to 
an  admirable  vigonr  (laceili),  (Cic.,  Dt  Or.,  ill.  7,  § 28 ; 
Brutus,  § 64).  The  judgment  is  interesting  as  showing 
how  a Roman  criticof  unquestionable  competence  recognized 
the  peculiar  place  of  Lysias  in  the  development  of  Creek 
oratory.  Nor  was  it  oratory  alone  to  which  Lysias  rendered 
service ; his  work  had  an  important  effect  on  all  subsequent 
Creek  prose,  by  showing  how  perfect  elegance  could  bo 
joined  to  plainness.  Here,  in  his  artistic  use  of  familiar 
idiom,  he  might  fairly  be  called  the  Euripides  of  Attic 
prose.  And  his  stylo  has  an  additional  charm  for  modern 
readers,  because  it  is  employed  in  describing  scenes  from 
the  everyday  life  of  Athens.1 

Thirty-four  upceches  (of  which  three  are  framneotary)  have  como 
Jown  uader  tlie  name  of  Lysias;  no  Jevver  than  ono  hundred  and 
twenty-seven  sore,  now  loot,  are  known  from  smnller  fragments  or 
from  title*  In  lha  Augustan  age  four  hundred  and  twenty-five 
works  bore  his  name,  of  which  more  than  two  hundred  were  allowed 
as  gennine  by  the  critic*.  The  enormous  number  of  ascriptions 
indicates  that  Lyauut  was  reputed  to  have  been  a fertile  writer. 
Our  thirty-four  works  may  be  claasibcd  ea  follows 

A.  EriDEicTic. — 1.  Olympiacua,  xxxili.,  388  S.C.;  2.  Enita- 
pbius,  ii.  (purporting  to  have  been  spoken  during  the  Corinthian 
War;  certainly  spunons),  perhaps  composed  about  380-310  xc. 

R.  Dsijmkativb. — Plea  for  the  Constitution,  xxxir.,  403  B.C. 

C.  Foikouo,  in  Public  Causes. — I.  Relating  to  Of  tone* 
directly  against  the  Slats  (ypaQal  &nuoei*r  hbucitpdraw)  ; »ueh  at 
treason,  vail  ter  sat  ion  in  office,  embezzlement  of  public  money*.  1. 
For  Polystratua,  xx,  407  b.c.;  2.  Defence  on  a Chaige  of  Taking 
Bribes,  xxi.,  402  B.C.;  3.  Against  ErgocJre,  xxviii , 389  B.C.;  4. 
Againat  Kpicrataa,  xxvii.,  339  B.c. ; 6.  Against  Kicomsduia,  xxx, 
399  O.C. ; A Against  the  Conidcalcra,  xxii.,  330  B.C.  (?)  Ii.  Cause 
relating  to  Unconstitutional  Procedure  (■ypa^lj  waparspur).  On  tho 
Property  of  the  Brother  of  Nici**,  xviii.,  395  B.C.  III.  Causes 
relating  to  Claims  for  Money  icitkkeld  from  the  State  (litojpa+*l). 
1.  For  the  Soldier,  ix.  (probably  not  by  Lysiiu,  but  by  nu  imitator, 
writing  for  a real  cauaej,  394  b.c.  (?) ; 2.  On  tho  Property  of  Ariato- 
]4ianes,  xix.,  337  B.C.;  3.  Against  PliilocrateK,  xxix.,  889  P C.  IV. 
Canoes  relating  to  a Scrutiny  (beuipcurla)  ; especially  the  Scrutiny, 
*{/  the  Senate,  of  Officials  Designate.  I.  Against  Evandrua,  xxv£, 
382  ac.;  2.  For  Uantitkeus,  xvi.,392  b.c.;  A Against  Pliilou,xxxi, 
between  404  and  895  ».c. ; 4.  Defence  on  a Charge  of  Seeking  to 
Alwliah  tho  Dciuocraty,  xxv.,  401  xc.;  5.  For  the  Invalid,  xxiv., 
402  ac.  (?)  V.  Causes  relating  to  Military  Ofeneet  (ypmpal  Aurora- 
(lom.  iurr partial),  1.  Against  Alcihiodes,  1.  ami  II.  (xiv.,  xv.), 
396  ac.  VI.  Causes  relating  to  Murder  or  Intent  to  Murder 
{ypoxOal  girau,  r pa* par oi  iu  npooolas).  1.  Against  F.nitoslhents, 
xii.»  403  n.c. ; 2.  Against  Agoratua,  xiii,  399  b.c.  ; 3.  On  the  Murdi-r 
of  Eratosthenes,  L (lists  uncertain)  ; 4.  Against  Simon,  iii. , 393 
».c;  5.  On  Wounding  with  Intent,  ir.  (date  uncertain).  VI. 
Causer  relating  to  I ninety  (ymf  <d  AirwBrtas).  1.  Against  Ando- 
cidee,  vi.  (certainly  spurious,  but  parka  ra  contemporary);  2.  For 
Calluis,  v.  (date  uncertain);  3.  On  the  Sacred  Olive,  vii.,  not  In- 
jure 395  11.C. 

D.  Foaimir,  iw  PsrtATS  Cachka. — I.  Action  for  Libel  (8(«r. 
■wnryoflas).  Against  TheutnofsUi*  x.,  384-8  B.a  (the  eo-callert 
second  speech,  xl,  is  merely  an  epitome  of  the  first).  II.  Adionhf 
a IVard  against  a Ouonlinn  {SUy  dutrpou^t).  Against  Diogritnu, 
xxxit.,  400  ac.  III.  Trial  of  a C/a  tut  Li  Properly  (Jwlurawfa). 
On  tlie  Property  of  Eratoa,  xvii.,  397  xr.  IV.  Austeer  to  a 
Special  Plea  (wph«  uopmyptupiw).  Against  l’ancleou,  xxiii  (date 
ascertain). 

E.  M 1 net  lx  an  go  u*. — 1.  To  his  Companions,  a Complaint 
of  Slanders,  viit  (certainty  spurious) ; 2.'  The  i parr  m 6s  in 
Plato's  Pkxilru*,  pp.  230  K 234.  This  haa  generally  been 

* For  a detailed  account  of  tlie  life,  tb«  style,  and  tiro  works  of 

LvWu,  tberewlerfs  relerml  to  Jelib  The  Attic  Orators  from  Antiphon 
to  hocus,  red,  L pp.  142-314. 
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regarded  as  Plato’s  own  work ; but  the  certainty  of  this  conclusion 
will  bo  doubted  by  those  w ho  observe  (1)  tho  elaborate  preparations 
made  in  the  dialogue  for  a recital  of  the  ipvruts  which  shall  bo 
verbally  exact,  and  (2)  the  closeness  of  the  criticism  made  upon  it. 
If  the  satirist  were  merely  analysing  his  own  composition,  such 
criticism  would  have  little  point.  Lysias  is  the  earliest  writer  who 
ia  known  to  have  composed  tpsmuol ; it  is  as  representing  both 
rhetoric  and  a false  fp*i  that  he  is  the  object  01  attack  m the 
Phstdms, 

F.  Fragments. — Throe  hundred  and  fifty-five  of  theao  are 
collected  by  Saupne,  Oratores  Attici , ii.  170-216.  Two  hundred 
and  fifty-two  of  them  represent  one  hundred  and  twenty-seven 
speeches  of  known  title  ; and  of  six  tbe  fragments  are  comparatively 
lurge.  Of  these,  tho  fragmentary  speech  “For  Pbarenicu-t " belong* 
to  381  or  380  B.f\,  and  u thus  the  latest  known  work  of  Lysias. 

In  literary  and  historical  interest,  the  first  place  among  the  ex- 
taut  speeches  of  Lysias  belongs  to  tliat  “Agninnt  Eratosthenes*’  (403 
E.C.),  one  of  the  Thirty  Tyrants,  whom  Lysias  arraigns  as  tho 
tuunlercr  of  his  brother  Poft  march  us.  Tbe  speech  is  an  eloquent 
and  vivid  picture  of  the  reign  of  terror  which  the  thirty  established 
at  Athens ; the  concluding  appeal,  to  both  parties  among  the 
citizens,  is  especially  powerful  Next  in  importance  is  the  speech 
‘ * Against  Agora t us  " (399  B.C. ),  one  of  our  cWf  anthoritie*  foe  the 
internal  history  of  Athens  during  tho  months  which  immediately 
followed  the  defeat  at  lEgospotami.  Tbe  “ Olympiacua  " (388  B.C.) 
ia  a brilliant  fragment,  expressing  the  spirit  of  the  festival  at  Olym- 
pia, and  exhorting  Greeks  to  unite  against  their  common  foes.  The 
4 Pica  for  tho  Constitution  " (408  ac.)  ia  interesting  for  the  manner 
in  which  it  argues  that  the  wellbeing  of  Athens— now  stripped  of 
empire — is  bound  uj>  with  the  maintenance  of  democratic  principles. 
Tlie  speech  44  For  Mantithcns  ” (392  b.o.  ) is  a graceful  ana  animated 
portrait  of  a young  Athenian  iirwcfe,  making  a spirited  defence  of 
his  honour  against  the  charge  of  diaJoyalty.  The  defence  44  For  tbs 
Invalid  "is  a humorous  character-sketch.  Tbe  speech  “Against 
Ptmcleou  ” illustrates  the  intimate  relations  between  Athens  and 
Plates,  while  it  gives  us  some  picturesque  glimpses  of  Athenian  town 
life.  The  defence  of  the  person  who  had  been  charged  with  destroy- 
ing a Maria , or  sacred  olive,  (daces  us  amidst  the  country  hfo  of 
A ttica.  And  the  speech  44  Against  Theomncatus  ’’  deserves  attention 
for  its  curious  evidence  of  the  way  in  which  the  ordinary  vocabulary 
of  Athens  had  changed  between  600  and  400  B.C. 

AH  MSB.  »f  LjntM  yet  collated  Jiar*  been  derlml,  n H.  Sairjipe  ftr»t  abowed, 
from  I be  Code*  PaJauniia  X (Heldrtta-rgl  The  next  moat  tv  I liable  WA  U the 
Lauicnlkanoa  C (l**1*  cenfuiy),  wbich  I.  Ikkhir  chiefly  fciOowed.  Speaking grnri 
rally,  »•  may  my  that  thew  two  USS.  are  the  only  two  which  carry  miWh 
votidil  where  tile  test  ia  Seriouaijr  carruj*.  In  l.-4s.  Bekker  occaakenelly 

fomoltcd  rtcrcn  other  MSS.,  moat  of  which  contain  only  these  nine  ipwlm  ; 
YW-  Marcia nl  K.  O.U  (Venice) ; Lauren ttasi  D,  K(F>orwecr)i  VsticsM  M,  M ; 
rariiiitl  U,  V;  L'rhinaa  O. 

L)  *l«»  in  Oro/om  Attici,  td.  f.  Blttir,  14W;  ed.  O.  8 Dobems.  with  rarionrm 
notes.  HUB-,  ed.J.  O.  Butter  and  Uennsnn  Saappc,  1I4T'.  In  Tetihuer'i  series, 
ed.  Carl  Schelbe.  1st  ed.  1&1J,  M cd,  (based  on  C.  L Keyset  s caUalb>a  of  Xk 
ISIS.  Test,  ed.  Cofcct,  MSB.  Ithedsas  from  Lystas  and  ivrhloea,  ed.  Inal, 
IfdC.  Selections  frote  Lysias,  ed.  UamchcnsUdn,  18«4 ; ed.  Fratibcrgtr.  DU* ; 
ed.  JeoN,  in  Sctertiwst  from  the  Attic  Ora  ton,  1*80.  German  translation,  with 
notes,  by  Bsur  ; ami  of  selections,  by  Wrsienaaan  (1  &>*).  (JL  C.  J ) 

LYBIMACHUS,  boh  of  Ag»thodes,  a TLawilItto  'll  the 
service  of  l*bilip  of  Macedon,  woa  bom  about  bGl  ta 
During  Alexander's  campaigns  be  was  one  of  bis  im- 
mediate bodyguard  ; be  distinguished  himself  is  India, 
and  was  appointed  a tricrarch  when  Alexander  constructed 
his  Sect  on  tho  Hydaape*.  After  tbe  death  of  Alexander, 
Lysmischin  was  appointed  to  tbe  government  of  Thrace 
and  tho  district  about  tho  Chersonese.  For  a long  time 
tba  Odrysiiun  under  their  king  Seethes  caused  him  so 
modi  trouble  that  ho  could  take  very  little  part  in  the 
struggles  of  tlie  rival  satraps;  hat  in  316  he  jobed  tbe 
alliance  which  Csssender,  Ptolemy,  and  Seleucns  made 
against  Antigen  os.  In  309  he  foasded  Lyaimachia  b 
a commanding  situation  on  the  neck  connecting  the 
Chersonese  with  the  mainland.  Ha  followed  the  example 
of  AntigoDus  in  taking  tbe  title  of  king.  When  m 302 
the  second  alliance  between  C ascender,  Ptolemy,  and 
Seleueua  was  made,  Lysimaehua,  rebforced  by  troops  from 
Caaeander,  entered  Asia  Minor,  where  be  met  with  little 
resistance  On  tbe  approach  of  Antigonus  be  retired  into 
winter  quartets  near  Heraclea,  marrying  its  widowed  queeu 
Amastris,  a Persian  princess.  Seleurua  joined  liim  in  301, 
aud  tbe  decisivo  battle  was  fougbt  in  the  plain  of  Ipeus; 
Antigonus  was  slab,  and  bis  dominions  divided  amung  the 
victors,  Lysimaehua  receivbg  the  greater  part  of  Asm 
Minor.  Feeling  that  Seleucus  was  becoming  dangerous!* 
great,  be  now  allied  himaell  with  Ptolemy,  marrying  hit 
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daughter  Arsinoe.  A mastris  returned  to  Heraclea.  During 
the  absence  of  Antigonus’s  eon  Demetrius  in  Greece, 
Lysimachua  seised  his  towns  in  Asia  Minor  and  rebuilt 
Ephesus,  calling  it  Arsinoe.  Ho  tried  to  carry  his  power 
beyond  the  Danube,  but  was  defeated  and  taken  prisoner 
by  the  Get®,  who,  however,  set  him  free  on  amicable 
terms.  After  Demetrius  had  entered  Macedon  to  help 
Alexander  against  his  brother  Antipater,  and  by  murdering 
the  former  had  gained  possession  of  the  whole  country,  he 
invaded  Thrace,  but  had  to  retire  in  consequence  of  a 
rising  in  Bocotia,  and  an  attack  from  Pyrrhus  of  Epirus. 
In  287  Lysimachua  and  Pyrrhus  invaded  Macedon. 
Demetrius  marched  against  Pyrrhus,  thinking  the  Mace- 
donians would  not  fight  against  Lysimachua,  one  of 
Alexander's  companions  in  armB ; bat  his  army  went  over 
to  Pyrrhus,  and  he  was  obliged  to  fly.  Lysimachua  claimed 
a share  of  the  kingdom  and  received  it.  Demetrius,  cross- 
ing into  Asia  Minor,  seized  Caria  and  Lydia,  but  Agathocles, 
the  son  of  Lysimachus  by  an  Odrysian  princess,  was  sent 
against  him,  and  forced  him  to  retreat  into  the  territory  of 
Seleucus,  who  obliged  him  to  surrender.  Lysimachus 
attacked  Pyrrhus  and  Demetrius’s  son  Antigonus,  now  his 
ally,  and  forced  Pyrrhus  to  give  up  part  of  Thessaly  and 
the  whole  of  Macedon.  Amastris  had  been  murdered  by 
her  two  sons,  and  Lysimachus  resolved  to  avenge  her ; ho 
got  them  into  his  hands  on  pretence  of  friendship  and  put 
them  to  death.  On  his  return  Arsinoe  asked  the  gift  of 
Heraclea,  and  he  granted  her  request,  though  he  had 
promised  to  free  the  city.  In  284  Arsinoe,  desirous  of 
gaiuing  the  succession  for  her  sons  in  preference  to 
Agathocles,  intrigued  against  him  with  the  help  of  her 
brother  Ptolemy  Ceraunus ; they  accused  him  of  conspiring 
with  Seleucus  to  seize  the  throne,  and  he  was  put  to  death. 
To  remove  the  disquietude  of  the  Egyptian  court,  Aga- 
thoclee  being  the  husband  of  Ptolemy’s  daughter  Lysandra, 
Lysimachus  married  his  daughter  Arsinoe  to,  the  young 
Ptolemy  Philodelphua.  The  widow  of  Agathocles  fled  to 
Seleucus,  and  war  between  the  latter  and  Lysimachus  soon 
followed.  In  281  the  decisive  battle  took  place  at  the 
plain  of  Corns,  the  exact  situation  of  which  is  doubtful ; 
Lysimachua  was  killed ; after  some  days  hia  body  was 
found  on  the  field  watched  by  a faithful  dog. 

Lysimachus  was  a man  of  distinguished  bravery  and  great  per- 
sonal strength  ; on  one  occasion  he  had  killed  a lion  single-handed, 
though  at  the  cost  of  fearful  wounds.  He  did  not  rise  to  political 
imi’ortnnco  till  alter  the  battle  of  Ipsns.  Tcnnciona  and  insatiate, 
he  framed  schemes  of  aggrandisement  till  his  death,  and  in  pursuit 
of  the  schemes  his  craft  suggested  he  was  ready  to  sacrifice  even  his 
own  family. 

LYSIPP08,  a Greek  sculptor  whose  professional  activity 
falls  between  the  years  372  and  316  B.C.  In  addition 
to  the  sketch  with  accompanying  illustrations  of  his  style 
given  under  Abch^olooy  (voL  il  p.  361,  figs.  9 and  11),  it 
may  here  be  stated  that  the  head  of  Alexander  the  Great 
(fig.  11  just  referred  to)  is  now  admitted  to  be  the  best 
existing  representation  of  the  style  of  Lysippus  in  portrait 
sculpture.  When  we  read  of  successful  portraits  by  him 
pf  Socrates  and  /Esop,  as  well  as  of  Alexander,  we  are  driven 
to  believe  that  one  of  tho  forces  of  which  lie  was  conscious 
within  himself  was  that  of  seizing  the  spiritual  expression 
and  making  it  illumine  faces  and  forms  which  under  other 
conditions  would  be  more  or  less  repulsive.  This  in  fact  is 
confirmed  by  tho  lioad  of  Alexander  in  the  British  Museum 
(fig.  1 1 iujirit).  But  with  the  possession  of  this  force  it  is 
difficult  to  reconcile  the  tradition  of  his  having  taken  as  his 
model  the  Doryphonis  of  Polycletus,  the  style  of  which 
may  be  seen  in  the  bronze  statuette  fig.  6 in  the  article 
Archaolooy,  and,  to  a less  extent,  in  tig.  7 of  the  same 
article.  There  everything  turns  on  the  refinements  of 
physical  form.  It  is  admitted  that  Lysippus  introduced 
great  changes  in  the  accepted  rules  fur  the  proportions  of 
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the  human  figure,  and  from  a number  of  sculptures  traceable 
to  bis  time,  or  shortly  after  his  time,  it  is  not  only  obvious 
but  strikingly  in  contrast  with  earlier  works  that  the  legs 
are  mado  long  and  massivo  while  the  body  is  proportion- 
ately shortened,  though  still  retaining  a very  powerful 
rendering  of  the  forms.  Among  the  best  examples  of  this 
are  two  bronze  statuettes  of  Neptune  and  Jupiter  in  tha 
British  Museum  found  at  Faraxnythia  in  Epirus,  or,  less 
satisfactory,  the  larger  brouzo  of  Hercules  from  Byblus, 
also  in  the  British  Museum.  In  these  cases  the  limbs  and 
various  parts  of  the  figure  are  studied  with  extreme  skill 
worthy  of  tho  best  time.  Yet  the  combined  effect  is  such 
as  to  do  away  with  the  impassive  beauty  which  is  ascribed 
to  Polycletus,  and  to  replace  it  with  a beauty  of  expression 
so  far  as  was  consistent  with  powerful  physical  form. 
One  of  his  works  famed  in  antiquity  was  a bronze  statuette 
of  Hercules,  called  Epitr&peziua,  because,  as  the  story 
goes,  Alexander  tho  Great  carried  it  with  him  to  be  placed 
always  on  his  table.  A copy  of  this,  in  stone,  enlarged 
somowhat  from  tho  original,  was  obtained  by  the  British 
Museum  from  Babylonia  in  1881.  It  is  signed  with  the 
namo  of  an  artist,  Diogenes,  apparently  otherwise  un- 
known, and  it  bears  clearly  the  evidence  of  having  been 
copiod  from  a work  in  bronze.  But  except  in  the  face, 
which  is  carefully  executed  (“  arguti®  operum  custodit®  in 
minimis  quoque  rebus”  is  said  of  Lysippus  by  Pliny,  NaL 
Hitt,  xxxi v.  65),  the  sculpture  is  poor  and  oould  not  be 
quoted  as  illustrating  any  particular  style  of  art,  though 
not  inconsistent  with  the  characteristics  of  Lysippus  With 
reference  to  the  marble  statue  of  Alexander  the  Great  in 
Munich,  standing  with  one  foot  raised  on  a helmet,  it  is 
clear  that  this  affected  attitude,  which  occurs  in  several 
other  existing  statues,  such  as  the  so-called  Jason  in 
LanBdowne  House,  cannot  fairly  be  traced  to  the  invention 
of  Lysippus,  since  it  is  to  be  found  twice  on  the  frieze  of 
the  Parthenon.  At  the  same  time  the  merit  msy  belong 
to  him,  as  has  recently  been  claimed,  of  having  first  applied 
this  attitude  in  producing  a new  type  of  the  god  Neptune  for 
his  temple  on  the  isthmus  of  Corinth.  It  was  a bolder 
step  to  apply  this  attitude  to  a draped  female  figure  aft  in 
the  existing  Btatues  of  the  Muse  Melpomene  standing  with 
one  foot  raised  on  a rock,  and  if  this  was  really  introduced 
into  art  by  Lysippus  it  would  confirm  to  some  extent  his 
reputation  for  novelties  of  representation.  But  at  present 
we  cannot  do  more  than  say  that  he  is  known  to  have 
made  a group  of  the  Muses  for  the  town  of  Megara*  and 
that  several  statues  still  exist  representing  a Muse  in  an 
attitude  corresponding  with  that  of  the  Alexander  in 
Munich,  which  is  reasonably  inferred  to  be  a copy  from  a 
work  of  Lysippus.  If  it  could  be  proved  that  in  these  cases 
Lysippus  had  worked  upon  Athenian  types,  wo  should  then 
understand  how  it  happens  that  in  some  respects  he  was 
in  ancient  times  classed  with  tho  Athenian  Praxiteles 
(Quintilian,  xii  10,  9,  Mad  veritatem  Lysippum  ac  Praxi- 
telem  accessisse  optimo  affirmant  ”),  and  is  still  compared 
with  him  so  far  as  the  remaining  works  of  both,  or  copies 
therefrom,  enable  a comparison  to  be  made. 

See  Kekule,  Ucber  dm  Kojjfdes  PrtusiUUschen  Hermes,  Stuttgart, 
1881  ; Lange,  Das  Motiv  des  aufgcstidsten,  Fusses,  Leipsic,  1879. 

LYTE,  Henry  Francis  (1793-1847),  a well-known 
hymn-writer,  was  born  at  Kelso,  June  1,  1793,  received 
his  early  education  in  Ireland,  and  entered  Trinity  College, 
Dublin,  in  1812,  becoming  a scholar  of  that  college  in  tho 
following  year.  Having  entered  deacon’s  orders  in  1815, 
he  for  some  time  hold  a curacy  near  Wexford.  Ho  did 
not  long  remain  in  Ireland,  however,  chiefly  because  of 
infirm  health;  and,  coming  to  England,  after  several 
changes  he  finally,  in  1823,  settled  in  the  parish  of 
Brixham,  where  he  laboured  until  fatal  iilness  inter* 
rupted  his  work.  In  1844  his  health,  never  robust. 
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fi* wiy ; and  be  diea  at  Nice  on  the  20th  November. 
1847. 

Lyte’s  first  work  was  Tales  in  Vent  illustratic*  of  several  of  the 
Petitions  l*  the  Lord ' » Prayer,  which  was  completed  daring  a period 

rest  at  Lrmington,  but  was  not  published  t01  the  year  1828  f it 
drew  a word  of  warm  commendation  from  a competent  critic  in  the 
Nodes  Ambrosianrn.  He  next  published  a volume  of  Poems,  chiefly 
Religious,  in  1833,  and  in  the  following  year  a little  collection  of 
psalms  and  hymns  entitled  The  Spirit  qf  the  Psalms.  Three  pro- 
ductions were  drawn  from  various  sources,  but  many  were  his  own ; 
and  the  idea  of  the  book  wae  to  express,  in  language  specially 
accordant  with  Christian  experience,  the  leading  thoughts  contained 
in  the  Psalter.  Probably  one  of  the  best  productions  of  Lyte’e  pen 
was  a finely  appreciative  memoir  of  Henry  Vaughan,  the  “Silorbt,” 
which  he  prefixed  to  an  edition  of  his  works.  After  his  death,  a 
volume  of  Remains  with  a memoir  was  published,  and  the  poems 
contained  in  this,  with  those  in  Poems,  chiefly  Religious,  were  after- 
wards issued  in  one  volnmo.  In  the  region  of  pure  poetry  Lyte 
cannot  be  said  to  havo  taken  any  special  rank  ; refinement  and 
pathos,  rather  than  greet  imaginative  power,  were  the  chief  mark* 
of  his  work.  As  a divine  he  was  evangelical  in  doctrine,  but  hie 
ecclesiastical  sympathies  were  with  the  Oxford  school ; as  a preacher 
he  was  simple,  earnest,  and  graceful  in  style  ; but  his  chief  claim 
to  remembrance  lies  in  the  beauty  snd  spiritual  elevation  of  his 
hymns,  some  of  which  may  bo  said  to  have  become  classical.  The 
best  known  are  “Abide  with  met  fast  falls  the  eventide”;  “Jesus, 

I my  erase  have  taken”;  “Praise,  my  soul,  the  King  of  Heaven  ", 
sod  “ Pleasant  are  thy  courts  above/’ 

LYTTELTON,  George,  Lord  (1709-1773),  statesman 
and  man  of  letters,  born  at  Hogley,  Worcestershire,  in 
1709,  was  a descendant  of  the  great  Thomas  de  Lmurroir 
(7.*),  and  the  eldest  son  of  Sir  Thomas  Lyttelton,  Bart, 
who  at  the  Revolution  of  1688  and  during  the  following 
reign  was  one  of  the  ablest  Whig  debaters  of  the  House  of 
Commons.  Lyttelton  was  educated  at  Eton  and  Oxford, 
and  in  1728  set  out  on  the  grand  tour,  spending  consider- 
able periods  at  Paris  and  Rome.  On  his  return  to  England 
he  sat  for  Okehampton,  Devonshire,  beginning  public  life 
in  the  same  year  with  Pitt;  and  from  1744  to  1754  he 
held  the  office  of  a lord  commissioner  of  the  treasury.  In 
1755  he  succeeded  Leggo  as  chancellor  of  the  exchequer, 
but  in  the  following  year  he  quitted  office,  on  which  oc- 
casion he  was  raised  to  the  peerage  as  Lord  Lyttelton, 
baron  of  Franldoy,  in  the  county  of  Worcester.  In  the 
political  crisis  of  1765,  before  the  formation  of  the  Rock- 
ingham administration,  it  was  at  one  time  suggested  that 
he  might  bo  placed  at  the  head  of  the  treasury,  but  he 
firmly  declined  to  take  part  in  any  such  scheme*  The 
dosing  years  of  his  life  were  devoted  chiefly  to  literary 
pursuits.  He  died  on  August  22,  1773. 

Lyttelton’s  earliest  publication  (1785),  Letters  from  a Persian  in 
England  to  his  friend  at  Ispahan,  appeared  anonymously.  Much 
greater  celebrity  waa  achieved  by  hit  Observations  on  the  Conversion 
and  Apostleship  of  St  Paul,  also  anonymous,  published  in  1747. 
It  takes  tba  form  of  a letter  to  Gilbert  West,  and  undesigned  to 
show  that  St  Paul’s  conversion  is  of  itself  a sufficient  demonstration 
of  the  divine  character  of  Christianity.  The  drift  of  the  argument 
is  that  it  is  equally  inconceivable  that  the  apostle  could  have  been 
the  victim  or  the  originator  of  a cheat,  and  that  therefore  be  must 
have  been  divinely  inspired.  It  is  interesting  to  know  that  Dr 
Johnson  regarded  the  work  as  one  “to  which  infidelity  bss  never 
been  able  to  fabricate  a spec  ions  answer/  Lord  Lyttelton’s 
Dialogues  of  the  Dead,  a creditable  performance,  though  hardly 
rivalling  either  Lucian  or  Landor,  appeared  in  1780.  His  History 
of  Henry  II.  (1764-67),  the  fruit  of  twenty  years*  labour,  ia  not 
now  cited  as  an  authority,  but  ia  painstaking  and  fair.  Lyttelton 
was  also  s writer  of  verse ; his  Monody  on  his  wife’s  death  has 
been  praised  by  Gray  for  its  elegise  tondomese,  an1?  r»ia  Prologue  to 
the  Coriolanus  of  hia  friend  Thoraeon  shows  genuine  feeling.  He 
was  also  the  author  of  the  well-known  sUgsa  in  the  Castle  ofl 
Indolence,  in  which  the  poet  himeolf  u described.  A complete  col- 
lection of  the  Work. s of  Lord  Lyttelton  was  published  after  hia 
death  by  his  nephew,  G.  E.  Ayscough.  See  Memoirs  and  Corrt- 
tpoudm  r of  Lord  Lyttelton,  1784-1778  (2  vols.,  1846). 

LYTTON,  Edward  George  Earle  Lytton  Bulwer 
Lyttow,  Bahok  (1803 — 1873),  noreliit,  dramatist,  pout, 
politician,  miecellnn**ouB  otway  iat,  the  rnoet  versatile  writer 
and  one  of  the  moat  active  and  widely  diacundve  theorixore 
if  hi*  generation,  wsu*  born  May  25,  1803,  the  youugeet  of 
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the  three  sons  of  General  Bulwerr  of  Heydon  Hall  and 

Wood  Dalliug,  Norfolk.  He  wan  nineteen  months  older 
than  Beujamiu  Dinroeli ; the  two  Uvea  acted  not  a little 
one  on  the  other,  and  offer  many  curious  points  of  like- 
ness and  contrast.  Bulwer  s lather  died  when  he  was 
four  years  old;  the  care  of  the  boy  devolved  on  his  mother, 
one  of  the  Lytteas  of  Knebworth,  Hertfordshire,  whose 
name  he  afterwards  assumed.  To  this  devoted  and 
accomplished  mother  he  always  expressed  the  warmest 
gratitude  for  his  early  training.  He  was  not  sent  to  a 
public  school ; he  wae  educated  privately. 

In  his  novels  and  essays  he  often  discusses  the 
advantages  and  disadvantages  of  public  schools.  One 
thing  is  tolerably  certain — that  if  he  bad  been  sent  to  » 
public  school  he  would  not  have  published  at  the  age  of 
seventeen avolumeof  poems (Ismael,  aaOrieotnlTale,  with 
other  Poems,  1820).  Generous  sentiment  and  eager  lovs 
of  fame  are  more  conspicuous  in  these  juvenile  productions 
than  metrical  faculty.  One  of  the  poems  dwells  warmly 
on  the  ancient  glories  of  the  house  of  Lytton ; the  volume 
as  a whole  is  dedicated  to  “the  British  public — that 
generous  public  who  have  always  been  the  fosterers  of 
industry  or  genius,  who  have  always  looked  forward  from 
the  imperfections  oT  youth  to  the  fruits  of  maturity.”  The 
youthful  poet  criticizes  Byron  from  the  point  of  view  of  s 
respectable  household  ; but,  though  he  seems  to  have  been 
taught  to  moke  Pope,  Gray,  and  Collins  his  models,  the 
Byronic  influence  is  very  apparent  both  in  phrase  and  m 
sentiment  In  the  local  colouring  of  the  “Oriental Tale” 
he  gives  promise,  afterwards  amply  fulfilled,  of  painstaking 
study  of  his  materials;  and  “Geraldine,  or  the  Fata! 
Boon,”  give*  a good  foretaste  of  his  fertility  in  the  invention 
of  romantic  incident 

At  Cambridge,  in  1825,  Bulwer  won  the  chancellor’s 
modal  with  a poem  on  “ Sculpture.”  In  1826  ho  printed 
for  private  circulation  Weeds  and  Wild  Flowers.  In  1827 
he  published  (y  Neill,  or  the  Rebel,  a romance,  in  heroic 
couplets,  of  patriotic  struggle  in  Ireland,  dedicated  to  Lady 
Bleasington.  These  juvenilia,  and  also  a metrical  satire. 
The  Siamese  Twins,  issued  in  1831,  be  afterwards  ignored, 
describing  The  New  Timon  as  his  first  publication  in  verse, 
with  the  exception  of  his  dramas  snd  translations  from 
Schiller. 

Bulwerfs  first  romance,  Falkland , published  anonymously 
in  1827,  was  in  the  vein  of  fantastic  German  romance 
popular  at  tho  beginning  of  the  century,  and  did  not  bring 
hiin  the  fame  that  he  coveted  so  ardeDtly.  It  was  other- 
wise with  Pelham,  published  in  the  following  year.  In 
this  he  went  with  the  native  stream  of  fiction,  and  at  once 
made  himself  felt  as  a power.  For  two  or  three  years 
before  he  wrote  Pelham,  the  books  of  the  season  had  been 
novels  of  remarkable  freshness  and  brilliancy  dealing  with 
fashionable  life — Flamer  Ward’*  now  forgotten  but  then 
much- talked -of  Tremaine,  Theodore  Hook's  Sayings  and 
Doings,  Lister's  Granby,  Disraeli's  Vivian  Grey . With 
these  brilliant  celebrities  Bulwer,  always  a chivalrous 
emulator  of  whatever  was  famous,  entered  into  direct  com- 
petition, and  at  once  became  at  least  their  equal  in  popular 
favour.  If  wo  compare  this  his  first  novel  with  any  of  his 
last  productions,  he  strikes  us  as  having  attained  at  abound 
to  the  full  measure  of  his  powers.  That  he  wrote  Pelham 
at  twenty -four  ia  a much  more  remarkable  fact  than  that 
he  wrote  ballads  at  seven.  Theploti*  not  perhapsflo  closely 
woven  together  as  in  The  Parisians , but  the  variety  of 
character  introduced  from  high  life,  low  life,  and  middle 
life  is  quite  as  great  Ho  had  evidently  been  fsscinated 
by  Wilhelm  Afeister,  and  the  central  purpose  of  his  story 
isto  run  the  hero  through  an  apprenticeship  like  Wilhelm’a 
All  kinds  of  human  beings  and  all  their  works  are  interest- 
ing to  Pelham,  the  man  of  fashion,  the  bustling  statesman. 
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tbe  selfish  epicure,  the  retiring  scholar,  the  reckless  rogue 
and  vagabond,  the  melodramatic  Bjrronic  man  of  myatery 
and  hie  adventures  are  so  contrived  as  to  bring  hint  iu 
Contact  with  many  different  types  Tbe  novel  might  have 
been  called  The  Londoners ; moat  of  the  criticisms  of  life 
and  books  in  England  and  the  English,  published  in  1833, 
may  be  found  in  PdJtam,  delivered  through  the  mouths  of 
various  characters.  These  characters  are  great  talkers ; no 
subject,  from  a rare  dish  or  a nicety  of  costnme  to  a 
painting  or  a philosophical  treatise,  is  strange  to  them. 
And,  curionsly  enough,  the  judgments  of  the  youth  of 
twenty-four  are  as  niutnre,  as  large,  catholic,  generous, 
widely  sympathetic,  ns  those  of  the  sage  of  sixty-eight,  and 
his  knowledge  of  men  and  books  hardly  Isas  ’extensive. 
Pelham  displayed — in  the  litoral  sense  of  the  word — 
extraordinary  vivacity  of  intellect  and  range  of  interest. 
The  author  was  yet  to  prove  that  with  his  wonderful 
powers  of  reading,  observing,  and  reflecting  was  combined 
a facnKy  rarely  found  in  union  with  such  gifts,  untiring 
rapidity  of  production.  In  the  preface  to  hia  juvenile 
“ Iamaei,"  he  speaks  of  a habit  of  his  never  to  leave  any- 
thing unfinished,  and  during  his  long  life  he  began  and 
finished  many  works  ht  many  different  veins  Pelham 
was  followed  in  quick  sncceasion  by  The  Disowned  (1828), 
Devereux  (1829),  Paul  Clifford  (1830),  Eugene  Aram  and 
Godolpkin  (1833).  Bulwcr  was  deeply  impressed  with 
German  theories  of  art ; all  these  novels  were  novels  with  a 
purpose,  moral  purpose,  psychological  purpose,  historical 
purpose.  To  embody  the  leading  features  of  a period,  of 
a phase  of  civilisation,  to  trace  the  influence  of  circnm- 
stance  on  character,  to  show  how  the  criminal  may  be 
reformed  by  the  development  of  his  better  nature,  and  how 
men  of  lino  nature  may  be  led  atago  by  stage  into  crime, 
to  explain  the  secrets  of  success  and  failure  in  life — these, 
apart  from  the  purely  dramatic  object  of  exhibiting  inward 
struggles  between  the  first  conceptions  of  desires  and  their 
fulfilment,  and  between  triumph  and  retribution,  were  his 
avowed  aims  as  a novelist.  He  did  not  leare  his  purposes 
to  the  interpreter;  he  was  a critic  as  well  as  a creator,  and 
be  criticized  hia  own  works  frankly,  and  laboured  to  admit 
other  critics  to  a fair  point  of  view.  It  was  perhaps  a 
tribute  to  the  intrinsic  interest  of  bis  plots,  characters,  and 
descriptions  that  he  was  under  the  necessity  of  begging 
attention  to  these  higher  aims  In  The  Pilgrims  of  the 
Rhine  (1831),  a work  of  graceful  fantasy,  in  which  some 
of  his  most  acute  observations  on  human  life  are  incorporated 
with  the  sayings  and  doings  of  elves  and  fairin’,  an 
ambitious  author  is  made  to  complain  that  “ the  subtle 
aims  that  bad  inspired  him  were  not  perceived,”  and  that 
he  was  often  approved  for  what  ho  condemned  himself. 
The  Pilgrim,  charmingly  written  in'emny  passages,  was 
too  German  in  ita  combination  of  serioua  thought  and 
mondane  personage!  with  fairies  to  be  heartily  welcomed 
by  tho  English  public.  Bulwer  was  more  successful  in 
another  attempt  to  break  new  ground  in  The  Last  Days 
of  Pompeii  (1831)  and  Rietui  (1835).  Ho  historical 
romances  dealing  with  times  and  Beenes  so  remote  were 
ever  more  widely  popular  in  England,  and  in  aiming  at 
popularity  the  author  laboured  hard  to  secure  historical 
accuracy.  Io  Athene,  its  Rise  and  Fail  (1836),  we  re- 
ceived in  the  form  of  historical  essays  what  had  probably 
been  acquired  industriously  as  materials  for  romance. 
Two  romances  from  Spanish  history,  Leila  and  Calderon, 
published  in  1838,  aimed  at  a leas  realistic  treatment,  and, 
with  all  their  purely  literary  excellences,  were  not  ao  popu- 
lar. In  Ernest  Maltrapen  (1837)  and  ita  sequel  Alice,  or 
The  Myeteiic*  (1838),  the  novelist  returned  to  English 
ground  and  psychological  and  social  problems  - the 
affliction  of  the  good,  the  triumph  of  the  unprincipled." 
Critics  to  whom  he  failed  to  make  the  full  purpose  of 


these  works  apparent  in  tire  execution  complained  of  the 
low  tone  of  their  morality,  a fair  complaint  concerning 
most  exhibitions  of  vice  es  a warning. 

To  his  other  literary  labours  Bulwer  euperadded  for 
some  time  the  editorship  of  a magazine.  He  succeeded 
Campbell  as  editor  of  The  Erie  Monthly  in  1833.  In 
1838  he  projected  a magazine  called  The  Monthly  Chronicle, 
and  contributed  to  it  as  a serial  story  the  fantastic  romance 
“ ZiccL"  The  magazine  expired  before  the  story  was  com- 
pleted, end  it  was  afterwards  developed  into  Zammi,  a 
romance  of  which  he  wns  himself  especially  proud,  and 
which  suffered  in  public  estimation  from  being  tried  by 
realistic  standards. 

During  the  most  productive  period  of  hia  literary  life 
Bulwer  was  an  eminent  member  of  parliament  He  was 
returned  for  St  Ives  in  1831,  and  sat  for  Lincoln  from 
1832  to  1841.  He  spoke  in  favour  of  tho  Reform  Bill, 
and  took  tha  leading  part  iu  obtaining  tbe  reduetkm, 
after  vainly  trying  to  procure  the  repeal,  of  the  newspaper 
stamp  dutiea  His  support  of  the  Whigs  in  parliament, 
and  by  a pamphlet  on  “the  crisis”  when  they  were 
dismissed  from  office  in  1834,  was  considered  so  valuable 
that  Lord  Mclbonrtre  offered  him  a place  in  the  administra- 
tion. His  intimacy  with  Radical  leaders  at  this  period 
exposed  him  to  an  undeserved  charge  of  tergiversation  when 
later  in  life  bo  was  a member  of  a. Conservative  Govern- 
ment Charles  Boiler  and  Charles  Vfllien  were  among 
bis  friends  at  Cambridge ; ho  was  an  admiring  student  of 
Bentham  ; Mill's  Essay  m Government  waa  the  text-book 
on  which  was  founded  “ Pelham's  ” instruction  by  bis  unde 
in  tbe  principles  of  politic* ; J.  S.  Mill  contributed  the 
substance  of  the  appendices  to  England  and  the  English, 
on  Bentham  and  Mill;  Godwin  suggested  to  him  tbe 
subject  and  tome  port  of  tha  plot  of  Eugene  Aram  ; he 
even  succeeded  in  winning  tire  good  opinion  of  Mias 
Martineau  ; but  we  have  only  to  read  hia  speech  in  favour 
of  the  Reform  Bill  to  see  that  it  was  the  situation  that  had 
changed  and  not  the  man  when  he  assailed  the  repeal  of 
the  corn  laws,  and  took  office  under  Lord  Derby.  Bulwer’s 
leading  political  *im,  like  hit  leading  artistic  aims,  was 
early  formulated,  end  the  formula  governed  all  bis  political 
reasoning  : it  was  to  ” aristocratize  tho  community,”  “ to 
elevate  the  masses  in  character  and  feeling  to  the  standard 
which  conservatism  works  in  aristocracy,”  a standard  not 
of  wealth  or  pedigree  but  of  “ superior  education,  courte- 
ous manners,  and  high  honour.”  Hence  it  was  “social 
reforms”  from  first  to  last  that  enlisted  his  interest,  and 
he  sought  the  motive  power  for  these  reforms  in  the 
public  spirit  of  the  classes  enfranchised  by  the  Reform 
Acted  1831 

There  was  a alight  break  in  Bnhrer’s  career  as  a novelist 
between  183B  arid  1847.  During  this  interval  he  ap- 
plied himself  enthusiastically  to  play  writing, — Macready's 
management  of  Covent  Garden  having  inspired  -men  of 
letter*  with  tbe  hope  of  reconciling  poetry  with  tbe  stage- 
In  1836  he  had  produced  The  Duchess  of  Da  Yallihre.  It 
was  a failure.  But  in  1838  and  the  two  following  yearn 
he  produced  three  plays  which  have  kept  the  stage  ever 
since — The  Lady  of  Lyons,  Richelieu,  and  Money.  In  hia 
plays  as  in  his  novels  definite  theory  preceded  exeentioa 
131'  principles  on  which  hs  wrote  his  plays  were  laid  down 
in  his  chapter  oo  the  drama  in  Lia plant!  and  tbe  Enehsh. 
For  many  of  the  details  of  stagecraft,  all-important  to 
success  under  any  principles,  he  is  said  to  have  been 
indebted  to  Hacready.  No  Englishman  not  himself  an 
actor  has  written  so  many  permanently  successful  plays  as 
Bulwer  Lytton,  and  this  is  another  instance  of  hi* 
extraordinary  plasticity  of  mind  and  practical  insight 
Thirty  years  afterwards,  in  1869,  he  turned  hia  thoughts 
again  to  writing  for  the  stage,  recast  au  old  failure  with  a 


L Y T 

new  tikis  The  Rightful  Heir,  and  produced  a new  comedy, 
Walpole.  Neither  was  a success. 

From  1841  to  1852  Bulwer  (he  assumed  his  mother’s 
name  of  Lytton  ou  succeeding  to  her  estates  in  1843)  had 
no  seat  in  parliament  But  the  issue  of  novels  and 
romance*  was  not  so  rapid  as  it  had  been  in  the  foil  energy 
of  his  youth.  Before  1849,  when  he  opened  a new  vein 
with  The  C cucions,  ha  produced  five  works  in  his  familiar 
vain: — Night  and  Moaning  (1841,  in  which  the  influence 
of  Dickens  is  traceable),  Batumi  (1842),  The  Lad  of  the 
Barons  (1843,  the  most  historically  solid,  and  perhaps  the 
most  effective  of  his  romances),  Lueretia,  or  the  Children 
of  the  Night  (1847;  moral  purpose — to  exhibit  the  horrors 
caused  by  the  worship  of  money;  popular  effect — disgust 
at  these  horrors,  and  indignation  at  the  author’s  sentiment 
as  morbid),  Harold,  The  Lad  of  the  Saxon  Kings  (1848). 

The  caus^  of  the  comparative  infertility  of  this  period 
io  prose  Action  probably  was  that  Lytton  was  now  making 
a determined  effort  to  win  high  rank  as  a poet  He 
published  a volume  of  poems  in  1842,  a volume  of  transla- 
tions from  Schiller  in  1844,  The  Nero  Tirnon , a satire,  in 
1845.1  Then  came  the  work  on  which  mainly  Lytton 
roe  ted  bis  pretensions,  King  Arthur,  a romantic  epic,  44 1 
am  unalterably  convinced,”  be  said,  44  that  on  this  founda- 
tion I rest  the  least  perishable  monument  of  those  thoughts 
and  those  labours  which  have  made  the  life  of  my  life." 
But  King  Arthur  fell  flat  The  verse,  the  six-lined  stave 
of  elegiac  quatrain  and  oouplet,  lacks  charm  and  variety; 
tbe  incidents  are  monotonous,  the  personages  uninteresting, 
the  plot  unexciting,  and  the  allegory  obscure.  St  Stephen's, 
a gallery  of  parliamentary  portraits  from  the  time  of  Queen 
Anne,  was  a kind  of  metrical  composition  that  lay  more 
within  his  powers.  In  this  the  satire  is  keen  edged,  the 
•dmiration  just  and  generous.  It  was  published  in  1860. 
The  Lod  Tales  of  Miletus  (1866)  and  a translation  of 
Horace's  Odes  (1869)  were  Lytton’s  last  essays  in  verse. 

In  the  skill  with  which  he  sustained  a new  style  in  The 
Caxtons  (1848)  Lytton  gave  a more  convincing  proof  of 
his  versatility.  This  imitation  of  Sterne  (by  no  means  a 
servile  imitation,  rather  an  adaptation  of  Sterne**  style  and 
characters  to  the  circumstances  of  the  19th  century)  ap- 
peared anonymously  in  Blaekusxxft  Magazine,  and  made  a 
reputation  before  the  authorship  was  suspected.  My  Novel 
(1853)  and  What  will  He  Do  with  It  l (1858)  continued 
in  the  same  strain.  The  sub-title  of  My  Novel , 44  Varieties 
of  English  life,"  shows  still  operative  the  same  purpose 
that  we  find  in  Pelham,  but  the  criticism  of  the  44  Varieties  ” 
is  more  polemical  in  spirit  There  is  more  than  a shade 
of  defiance  in  hi*  praise  of  tbe  virtues  of  a territorial 
aristocracy,  and  a strong  spice  of  hostility  to  the  vulgarities 
of  tbe  manufacturers  who  threatened  to  push  them  from 
their  stools.  There  is  a • blindness  to  defects  in  the  one 
case  and  to  merits  in  the  other  quite  foreign  to  the  broad 
sympathies  of  the  dandy  Pelham;  Caxton  paints  the  ideal 
best  of  the  one  class  and  the  ideal  worst  of  the  other. 
In  these,  sa  in  all  Lytton’s  novels,  the  characters  ore  placed 
oo  the  stage  and  described ; they  are  not  left  to  reveal 
themsolvee  gradually  in  action. 

Lytton  returned  to  parliament  in  1852  as  member  for 
Hertfordshire,  and  sat  on  the  Conservative  side.  Early  in 
life  he  had  decided  in  his  mind  against  tbe  reduction  of 
the  corn  duties,  and,  unchanged  in  1851,  he  addressed  a 
“ Letter  to  John  Bull,"  enlarging  on  the  dangers  of  their 
repeaL  Incapable  of  failure  in  any  intellectual  exercise 
that  be  set  his  mind  to,  he  was  an  effective  speaker;  but 
the  effort  was  against  nature ! he  could  speak  only  under 
'extreme  excitement  or  after  laborious  preparation,  and  he 

* A fee  hi*  Attack  tn  the  hut  on  Mr  Tenuyfcoo's  poetry  provoked  a 
bmqia  bat  powerful  reply  flow  Um  «*  rig<  I Uurr-Ate,  Aimed  at  hi* 
AWMJliuit'*  personality. 
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never  took  a high  place  among  parliamentary  orators.  He 
was  colonial  secretary  in  Lord  Derby’s  Government  from 
1858  to  1859,  and  threw  himself  industriously  into  the 
duties  of  his  office.  He  was  raised  to  the  peerage  as  Baron 
Lytton  in  1868. 

That  he  had  not  forgotten  his  power  of  moving  the  sense 
of  melodramatio  and  romantic  mystery  when  he  adopted 
the  more  subdued  style  of  The  Caxtons,  Lytton  proved  by 
A Strange  Story,  contributed  to  All  the  Year  Round  in 
1862.  A serial  story  of  the  kind  made  a new  call  on  bis 
resources,  but  he  was  equal  to  it,  and  fairly  rivalled  the 
school  of  Dickens  in  the  art  of  sustaining  thrilling  interest 
to  the  close. 

When  he  died,  January  18,  1878,  after  n short  painful 

illness,  two  works  of  high  repute,  The  Coming  Race  and 
The  Parisians,  were  not  acknowledged,  and  were  only 
vaguely  suspected  to  be  his.  They  had  freshness  enough 
to  be  tbe  work  of  youth,  and  power  enough  to  shame  - no 
veteran.  These  two  books,  the  fable  and  the  novel,  are 
clin*R**d  by  Lytton’s  son  and  wipreosor  in  the  title  with 
the  romance  of  Kenelm  Chillingly,  left  completed  at  hia 
death,  as  forming  a trilogy,  animated  by  a common  purpose, 
to  exhibit  the  influence  of  “ modern  ideas  ” upon  character 
and  conduct  The  moulding  force  whose  operation  is  traced 
in  The  Parisians  is  the  society  of  imperial  and  democratic 
France,  in  Chillingly  the  society  of  England  in  relation  to 
its  representative  institutions.  The  leading  purpose  is  kept 
well  in  view  throughout  both  works,  and  Hie  tendencies  to 
corruption  analysed  and  presented  with  admirable  skill ; 
but  the  theorist  has  omitted  from  his  problem  certain 
important  regenerating  and  safeguarding  factors  in  the 
largo  world  outside  tbe  pale  of  society.  Problems  and 
theories  apart,  these  last  works  show  no  falling  off  of 
power ; he  is  as  vivid  as  ever  in  description,  as  fertile  a a 
ever  in  the  invention  of  humorous  and  melodramatic  situa- 
tion. If  he  bad  been  content  to  abandon  bia  purpose  in 
Chillingly,  and  end  with  the  first  volume  by  some  such 
commonplace  contrivance  as  giving  44  motive  power  ” to 
hia  hero  in  the  love  of  Cecilia  TVavere,  it  would  have  been 
the  most  perfect  of  his  works  in  unity  of  humorous  senti- 
ment The  veteran  author  died  in  harnees, — two  novels'all 
but  completed ; another,  an  historical  romance,  Pansanias 
the  Spartan,  outlined  and  partly  written. 

The  fact  that  in  tbe  fiftieth  year  of  his  authorship,  after 
publishing  at  least  fifty  separate  works,  moet  of  them 
popular.  Lord  Lytton  had  still  vigour  and  freshness  enough 
to  mako  a new  anonymous  reputation  with  The  Coming 
Race  would  seem  to  indicate  that  critics  had  not  fairly 
gauged  his  verratility,  and  also  that  an  erroneous  fixed 
idea  had  been  formed  of  his  style.  The  explanation  prob- 
ably is  that  even  after  the  publication  of  The  Caxtons  he 
was  thought  of  in  connaxion  with  that  school  of 
melodramatic  romance  of  which  he  was  indisputably  tha 
leader,  if  not  the  founder,  and  that  heavily  loaded  rhetorical 
style  which  was  made  ridiculous  by  his  imitators.  44  Every 
great  genius,”  one  of  his  characters  is  made  to  ray,  “ must 
deem  himself  alone  in  bis  conceptions.  It  is  not  enough 
for  him  that  these  conceptions  should  be  approved  as  good, 
unless  they  are  admitted  as  inventive.”  Invention  and 
originality  are  matters  of  degrees  and,  though  no  one  caw 
deny  that  Lytton  possessed  great  inventive  powers,  he  did 
not  put  that  individual  stamp  on  his  work  without  which 
no  writer  is  entitled  to  a place  in  the  foremost  rank.  He 
was  not  self  centred  enough;  he  was  too  generally  emulous 
to  win  the  highest  individual  distinction.  . But  his  freah- 
nees  of  thought,  brilliancy  of  invention,  breadth  and  variety 
of  portraiture,  gave  him  a just  title  to  his  popularity,  and, 
with  all  allowance  for  superficial  affectations,  his  generous 
nobility  of  sentiment  made  his  influence  as  wholesome  as 
it  was  widespread.  fw.  M.) 
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MTHE  letter  M denote#  a nasai  sound,  which  varies 
little,  if  at  all,  in  different  languages. 

Nasal  sounds  are  produced  as  follows.  The  breath — 
turned  into  voice  at  its  passage  through  the  glottis — does 
not  pass  out  wholly  through  the  mouth.  Part  of  it  U 
diverted  behind  the  soft  palate,  and  so  through  the 
nostrils ; the  remainder  passes  through  the  mouth-cavity, 
and  is  there  completely  checked  at  some  point  of  its  course. 
When  that  check  is  taken  away,  we  hear,  not  the  sonant 
which  would  have  been  produced  if  all  the  breath  had 
passed  through  the  mouth,  but  a nasal  varying  in  nature 
according  to  the  part  of  the  cavity  where  the  check  of  the 
tongue  or  the  lips  has  been  applied.  There  may  be  as 
many1  definite  nasal  sounds  in  any  language  as  there 
are  recognised  classes  of  consonants,  as  guttural,  palatal, 
dental,  labiaL  In  Sanskrit  there  were  even  five  nasal 
sounds  bo  clearly  differentiated  that  each  bad  a special 
symbol  to  denote  it ; the  cerebral  class  of  sounds  (produced 
by  turning  the  tip  of  the  tongue  slightly  back  against  the 
middle  of  the  palate)  had  its  nasal  as  well  as  each  of  the 
other  four  classes  above  mentioned.  In  English  we  have 
three  sounds,  but  only  two  simple  symbols,  m and  » ; for 
the  guttural  nasal  heard  in  ting,  Ac.,  we  employ  the  digraph 
ng.  Spanish  has  a palatal  nasal. 

The  nasal  sound  denoted  by  M is  the  labial  nasal 
It  corresponds  to  the  sonant  6-sound;  for  each  of  them 
the  lips  are  completely  closed,  and  if  no  voice  were 
diverted  throogh  the  nostrils  a 6-sound  only  would  be 
heard  when  the  lips  are  opened ; all  the  organs  of  the 
mouth  are  in  exactly  the  same  position  for  one  sound  as 
for  the  other,  but,  the  soft  palate  being  lowered,  the  voice 
is  divided  in  its  egress.  Hence  we  see  why  a man  who 
has  a cold  pronounces  in  as  6;  the  voice  cannot  get 
through  the  nostrils,  which  are  blocked  up;  it  mast 
therefore  escape  mainly  or  entirely  through  the  lips,  and 
so  produce  a 6-sonnd.  Therefore,  instead  of  “talking 
through  his  nose,”  as  the  phrase  goes,  snch  a person  tries 
to  talk  through  his  nose,  but  cannot 

The  symbol  M stands  in  numeration  for  1000.  See 
Alphabet. 

MAAS.  See  Meubs. 

MABLLLON,  Jean  (1632-1707),  the  learned  and  dis- 
criminating historian  of  the  Benedictine  order,  was  born 
at  the  village  of  Saint  Pierremont,  Champagne  (now  in 
the  department  of  Ardennes),  on  November  23,  1632. 
He  received  his  early  education  from  an  ancle  who  held  the 
poet  of  village  cur6  in  the  neighbourhood,  and  afterwards 
he  went  to  Kheims,  where,  in  1653,  he  entered  upon  his 
noviciate  in  the  Benedictine  Abbey  of  Saint  Remy,  taking 
the  vows  in  the  following  year.  The  following  four  years 
were  spent  at  various  houses  of  the  order,  to  which  he  was 
sent  on  account  of  his  health,  impaired  by  excessive  study. 
From  1658  to  1663  he  was  at  Corbie,  and  in  1664  he 
assisted  Chantelon  at  Saint  Denis  in  the  preparation  of  a 
new  edition  of  the  workB  of  St  Bernard.  Shortly  after- 
wards he  was  removed  to  Saint-Germxin-dea-Prda,  and 
charged  with  the  task  of  editing  materials  which  had 
already  been  amassed  for  a general  history  of  the  Benedic- 
tine order.  While  engaged  on  this  work  {Ada  Sanctorum 
ordinis  3.  Benedict i in  utculorum  classes  distributa),  the 
publication  of  which,  in  9 vola.  folio,  extended  from  1668 
to  1701,  he  made  several  journeys,  for  literary  research, 
into  Germany  and  Italy,  as  well  as  into  the  provinces  of 
Franco ; amongst  the  more  important  of  the  numerous 
monographs  to  which  his  investigations  gave  rise,  the  work 


Dc  Re  Diplomatic a,  which  appeared  in  1681,  deserve* 
special  mention  (see  Diplomatics).  Mabiilon  died  ct 
Saint-Germain-dea-Prda,  on  December  27,  1707. 

For  a complete  list  of  his  works  reference  may  be  mule  to  Bayle’e 
Dictionnaire,.  or  to  the  Bic-jraphi*  GCuCralt.  They  Include,  be- 
sides those  mentioned  shore,  Vetera  Analecta,  1675-85  (s  work 
similar  in  character  to  the  Miscellanea  of  Baluze) ; A h imad trrt ic ncs 
in  Vxndidas  Kempenses,  1677  (in  which  he  claims  the  Imitatio  for 
Oeraen) ; De  Liturgia  Gallicana,  1685 ; Museum  Italicum,  1687-89 ; 
and  Annales  Ordinis  S.  Benedict i,  6 vols.  fol.,  1703-89.  . 

MABINOGION.  See  Celtic  Literature,  voL  v.  n. 
321. 

MABUSE.  See  Goss  art. 

MACAO  (A-Ma-ngao,  “Harbour  of  the  goddess  A-Ma”: 
Portuguese,  Macau)t  a Portuguese  settlement  on  the  coast  of 
China,  in  22°  N.  lat  and  132°  E.  long.,  consists  of  a toogue 
of  land  1 J square  miles  in  extent,  running  south-south- weal 
from  the  island  of  Hiang  Bhang  (Portuguese,  An<^m)  on 
the  western  side  of  the  estuary  of  the  Canton  river.  Bold 
and  rocky  hills  about  300  foet  in  height  occupy  both 
extremities  of  the  peninsula,  the  picturesque-looking  city, 
with  its  flat-roofed  houses  pointed  blue,  green,  and  red, 
lying  in  the  far  from  level  stretch  of  ground  between. 
The  forts  are  effective  additions  to  the  general  view, 
but  do  not  add  much  to  the  real  strength  of  the  place. 
Along  the  east  side  of  the  peninsula  -runs  the  Proya 
Grande,  or  Great  Quay,  the  chief  promenade  in  Macao, 
on  which  stand  the  governor’s  palace,  the  administrative 
offices,  the  consulates,  and  the  leading  commercial  estab- 
lishments. The  church  of  St  Paul,  erected  between  1594 
and  1602,  the  seat  of  the  Jesuit  college  in  the  1 7th 
century,  was  destroyed  by  fire  in  1835.  The  Hospital 
da  Misericordia  (1569)  was  rebuilt  in  1640.  The  Camoens 
grotto — where  the  exiled  poet  found  leisure  to  celebrate 
the  achievements  of  his  ungrateful  country — lies  in  a 
secluded  spot  to  the  north  of  the  town,  which  has  beea 
partly  left  in  its  native  wildness  etrewn  with  huge  granite 
boulders  and  partly  transformed  iuto  a fine  botanical 
garden.  In  1871  there  were  in  Macao  5375  persons  of 
European  birth  or  extraction,  53,761  Chinese  living  on 
land  and  10,268  in  boata  Half-castes  are  very  numerous. 
Though  most  of  the  land  is  under  garden  cultivation,  the 
mass  of  the  people  is  dependent  more  Or  less  directlv  on 
mercantile  pursuits ; for,  while  the  exclusive  policy  both 
of  Chinese  and  Portuguese  which  prevented  Macao 
becoming  a free  port  till  1845-46  allowed  what  was  once 
the  great  emporium  of  European  commerce  in  eastern  Asia 
to  be  outstripped  by  its  younger  and  more  liberal  rivals, 
the  trade  of  the  place  is  still  of  very  considerable  extent. 
Since  the  middle  of  the  century  indeed  much  of  it  haa-run 
in  themoBt  questionable  channels':  the  nefarious  coolietraflic 
gradually  increased  in  extent  -and  in  cruelty  from  about 
1848  till  it  was  prohibited  in  1874,  and  much  of  the  actual 
trade  is  more  or  less  of  the  nature  of  smuggling.  The  total 
value  of  exports  and  imports  was  in  1876-77  upwards  of 
XI, 536, 000.  Commercial  intercourse  is  most  intimate 
with  Hong-Kong,  Canton,  Batavia,  and  Goa.  The  pre- 
paration and  packing  of  tea  is  the  principal  industry  in 
the  town.  The  colonial  revenue,  which  is  largely  recruited 
by  a tax  on  the  notorious  gambling  tables,  increased  from 
104,643  dollara  in  1856-57  to  380,012  in  1872-73,  while 
the  expenditure  rose  from  69,757  to  266,344. 

In  1557  the  Portuguese  were  permitted  to  erect  factories  on  the 
peninsula,  and  in  1673  the  Chinese  built  the  wall  across  the  isthmus 
which  still  cuts  off  the  berbarian  from  the  rest  of  the  inland. 
Jesuit  ZEJsMoruinrs  established  themselves  on  the  spot,  and  in  158®, 
Gregory  XI II.  constituted  a bishopric  of  Macao.  A senate  was 
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.Organized  ia  1533,  and  in  1628  Jeronimo  de  Silvcira  became  first 
royal  governor  of  Macao.  Still  the  Portuguese  remained  largely 
under  the  control  of  the  Chiueee,  who  had  nevor  surrendered  their 
territorial  rights  and  maintained  their  authority  by  means  of 
mandarins,— these  Insisting  that  even  European  criminals  should 
be  placed  in  their  hands.  Ferreira  do  Amaral,  the  Portuguese 
governor,  put  an  end  to  thia  state  of  things  in  1849,  ana  left 
the  Chiuese  officials  no  more  authority  in  tlie  peninsula  than 
the  representatives  of  other  foreign  nations ; and,  thongh  his 
antagonists  procured  Iris  assassination  (August  22d),  his  successors 
have  succeeded  in  carrying  out  his  policy.  The  Chinese  Govern- 
ment has  hitherto  refused  (notably  in  1862)  to  recognize  the  terri- 
torial claims  of  the  Portuguese ; bat  the  European  powers  treat 
Macao  as  de  facto  a colouial  possession,  and  not  only  the  governor, 
the  president  of  the  courts,  and  other  Portuguese  officiala,  but  even 
the  Chinese  magistrates,  are  directly  appointed  by  the  king  of 
Portugal.  For  a short  time  in  1802,  and  again  iu  1808,  Macao 
was  occupied  by  the  English  aa  a precaution  sgaintt  seizure  by  tho 
French. 

See  De  Beanralr.  Wjmw  RaaaA  fkt  I TetrU,  18?0,  WfawBos.  "Msesssrbe 
la  T04».  raa  M Aanfr.  Ota^  1877  ; Reiaterio  e tteeaitntot  tot re  * 
da  emlgiQ^de  At  Ctiaa*  romlralaJot  tut  X/tuttu,  Lisbon.  1874;  Enalnh 
fwrtumentsrr  pspers  on  the  ctMUe  trade,  1874 ; Biker,  Jt/tm.  tot  re  o ttCbtltti- 
mtt ale  At  ii*caa,  Laboo,  1879. 

MACARONI  (from  dialectic  Italian  maccare , **  to  bruise 
or  crush  ”)  is  a preparation  of  wheat  originally  peculiar  to 
Italy,  in  which  country  it  ia  an  article  of  food  of  national 
importance.  The  same  substance  iu  different  forma  ia  also 
known  aa  vermicelli,  paata  or  Italiau  pistes,  taglioni, 
fanti,  Ac.  These  substances  ore  prepared  from  the  hard 
•emi  translucent  varieties  of  wheat  which  are  largely  culti- 
vated in  the  south  of  Europe,  Algeria,  and  other  warm 
regions,  and  which  are  distinguished  by  the  Italians  os 
</rauo  duro  or  grano  da  semolino.  Hard  Wheats  are  much 
richer  in  gluten  and  other  nitrogenous  compounds  than  tho 
soft  or  tender  wheats,  and  their  preparations  ore  more 
easily  preserved,  to  which  conditions  their  suitability  for 
the  manufacture  of  Italian  pastes  are  mainly  due.  Tho 
various  preparations  are  met  with  in  the  form  of  fine  thin 
threads  which  constitute  vermicelli,  so  called  from  its 
thread  worm  like  appearance,  thin  sticks  and  pipes 
(macaroni),  small  lozenges,  stars,  disks,  ellipses,  Ac.  (pan tee), 
and  ribbons,  tubes,  and  other  fanciful  forma  These 
various  forms  ore  prepared  in  a uniform  manner  from  a 
granular  meal  of  hard  wheat  which  itself,  under  the  name 
of  semolina  or  semola,  is  a commercial  article.  The 
semolina  is  thoroughly  mixed  and  incorporated  into  a stiff 
paste  or  dough  with  boiling  water,  and  in  the  hot  condition 
it  is  placed  in  a strong  metallic  cylinder,  tho  end  of  which 
is  closed  with  a thick  dink  pierced  with  openings  which 
correspond  with  the  diameter  or  section  of  the  article  to 
be  made.  Into  this  cylinder  an  accurately  fitting  plunger 
or  piston  is  introduced,  arid  by  very  powerful  pressure  it 
causes  the  stiff  dough  to  squeeze  oat  through  the  openings 
in  the  disk  in  continuous  threads,  sticks,  or  pipes,  as  the 
case  may  be.  When  pipe  or  tube  macaroni  is  being  made, 
the  openings  in  the  disk  are  widened  internally,  and 
mandrels,  the  gauge  of  the  tubes  to  be  made,  are  centred 
in  them.  In  making  pastes  the  cylinder  is  laid  horizontally, 
the  end  is  closed  with  a disk  pierced  with  holes  having  the 
sectional  form  of  the  pastes,  and  a set  of  knives  revolves 
close  against  the  external  surface  of  the  disk,  catting  off 
the  paste  in  thin  sections  as  it  exudes  from  each  opening. 
Macaroni  is  dried  rapidly  by  hanging  it  in  long  sticks  or 
tubes  over  wooden  rods  in,  stoves  pr  heated  apartments 
through  which  currents  of  air  are  driven.  It  is  only 
genuine  macaroni,  rich  in  gluten,  which  can  be  dried  in 
this  manner;  spurious  fabrications  made  with  common 
Hour  and  coloured  to  imitate  the  true  material  will  not 
bear  their  own  weight  Imitations  must  therefore  be  laid 
out  flat  and  dried  slowly,  during  which  they  very  readily 
split  and  break  up,  while  iu  other  cases  they  become  mouldy 
on  the  inside  of  tho  tubes.  True  macaroni  can  be 
distinguished  by  observing  the  flattened  mark  of  the  rod 
over  which  it  has  been  dried  within  the  bend  of  the-tutro  • 
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it  has  a soft  yellowish  colour,  is  rough  iu  texture,  elastic, 
and  hard,  and  breaks  with  a smooth  glassy  fracture  In 
boiling  it  swells  up  to  double  its  original  size  without 
becoming  pasty  or  adhesivu,  maintaining  always  its  original 
tubular  form  without  either  rupture  or  collapse.  It  can 
be  kept  any  length  of  time  without  alteration  or  deteriora- 
tion, and  it  is  on  that  account,  in  many  circumstances,  a 
most  convenient  as  well  as  a highly  nutritious  and  healthful 
article  of  food.  In  its  various  forms  it  is  principally  used 
as  an  ingredient  in  soups,  and  for  the  preparation  of 
puddings,  with  cheese,  Ac.  Many  of  the  good  qualities  of 
genuine  macaroni  may  bo  obtained  by  enriching  the  flour 
of  common  soft  wheat  with  gluten  obtained  iu  the  prepara- 
tion of  wheaten  starch,  and  proceeding  as  in  the  case  of 
semolina.  Such  imitations,  and  others  of  inferior  quality, 
are  extensively  made  both  in  France  and  Germany. 

MACARTNEY,  George  Macartney,  Eahl  of  (1737— 
1806),  was  descended  from  an  old  Scotch  family,  the 
Macartneys  of.  Auchinleck,  who  had  settled  in  1649  at 
Lissanourc,  Antrim,  Ireland,  where  he  was  bom  May  13, 
1737.  After  graduating  at  Trinity  College,  Dublin,  in 
1759,  ho  became  a student  of  the  Inner  Temple,  London! 
Appointed  envoy-extraordinary  to  Russia  in  1764,  he  aucj 
ceedcd  in  negotiating  an  alliance  between  England  and  that 
country.  After  for  some  time  occupying  a seat  in  the 
English  parliament,  he  was  in  1769  returned  for  Armagh 
in  the  Irish  parliament,  in  order  to  discharge  the  dntiea  of 
chief  secretary  for  Ireland.  On  resigning  this  office  he 
received  the  honour  of  knighthood.  .In  1775  he  became 
governor  of  Granada,  in  1780  governor  of  Madras,  and  in 
1785  ho  was  appointed  governor  general  of  Bengal,  but,  his 
health  demanding  his  return  to  England,  he  declined  to 
accept  offica  After  being  created  earl  of  Macartney  in 
the  Irish  peerage,  he  was  appointed  in  1792  the  first  envoy 
of  Britain  to  China.  On  his  return  from  a confidential 
mission  to  Italy  he  was  raised  to  the  English  peerage  in 
1796,  and  in  the  end  of  the  same  year  was  appointed 
governor  of  the  newly  acquired  territory  of  the  Cape  of 
Good  Hope,  where  he  remained  till  ill  health  compelled 
him  to  resign  in  November  1798.  He  died  at  Chiswick, 
Surrey,  31st  March  1806. 

An  account  of  Macartney’s  embassy  to  Chins,  by  Sir  Georgs 
Staunton,  was  published  in  1797,  and  baa  been  frequently  re- 
printed. See  also  Life  and  Writing*  of  Lord  Macartney,  by 
mrrow,  2 vola.,  London,  1607. 

MACASSAR  See  Celebes,  voL  y.  p.  288. 

MACAULAY,  Thomas  Babinotoh  Macaulay,  Lord 
(1800-1859),  was  born  at  Rothley  Temple,  Leicestershire, 
on  the  25th  of  October  1800.  Hia  father,  Zachary 
Macaulay,  had  been  governor  of  Sierra  Leone,  and  was 
in  1800  secretary  to  tho  chartered  company  who  had 
founded  that  colony.  Happy  in  hia  home,  the  boy 
at  a very  early  age  gave  proof  of  a determined  bent 
towards  literature.  Before  he  was  eight  years  of  age  he 
had  written  a Compendium  of  Universal  History , which  gave 
a tolerably  connected  view  of  the  leading  events  from  the 
creation  to  1800,  and  a romance  in  the  style  of  Scott,  in 
three  cantos,  called  the  Battle  of  Cheviot  At  a little  later 
time  the  child  composed  a long  poem  on  the  history  of 
Olaus  Matrons,  aud  a vast  pile  of  blank  verse  entitled 
Fingal , a Poem  iu  Twelve  Books. 

The  question  between  a private  and  a public  school  was' 
anxiously  debated  by  his  parents,  and  decided  in  favour  of 
the  former.  The  choice  of  school,  though  dictated  by 
theological  considerations,  was  a fortunate  one.  M r Preston 
of  Little  Sbelford  enjoyed  the  confidence  of  Mr  Simeon, 
but  w'as  himself  a judicious  tutor ; and  at  hia  table,  where 
master  and  pupil  dined  in  common,  not  only  tho  latert 
Cambridge  topics  were  mooted,  but  university  ambition# 
and  ways  of  thought  wore  brought  home  to  the  boya 
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Id  October  1818  young  Macaulay  went  into  residence 
U Trinity  College,  Cambridge.  Here  be  revelled  in  the 
pouemion  of  leisure  and  liberty,  which  he  could  not  forego 
for  the  sake  of  thane  university  honours  which  at  that  day 
mere  only  to  be  obtained  by  a severely  exclusive  course  of 
mathematical  Btndy.  But  he  succeeded  in  obtaining  the 
prise  which  in  his  eyes  was  the  most  desirable  that 
Oimbridge  had  to  give,  via,  a fellowship  at  Trinity.  A 
trifling  college  prize  for  an  eaeay  on  the  character  of 
William  IIL  was  awarded  to  an  essay  by  young  Macaulay, 
which  may  be  regarded  as  the  first  suggestion  and  the 
earnest  of  his  future  Hielorg. 

In  1826  Macaulay  was  called  to  the  bar  and  joined  tbo 
northern  circuit.  But  after  the  first  year  or  two,  during 
which  he  got  no  basinses  worth  mention,  be  gave  up  even 
the  pretence  of  reading  law,  and  spent  many  more  hours 
under  the  gallery  of  the  House  of  Commons  than  in  tho 
court.  His  first  attempt  at  a public  speech,  made  at  an 
anti-slavery  meeting  in  1824,  was  described  by  the 
Edinburgh  Review  as  “a  display  of  eloquence  of  rare  and 
matured  excellence.”  His  first  considerable  appearance  in 
print  was  in  No.  1 of  Knight's  Quarterly  Magazine,  a 
periodical  wbicb  eqjoyed  a abort  but  brilliant  existence, 
and  which  was  largely  supported  by  Eton  and  Cambridge. 
In  August  1825  began  Macaulay's  connexion  with  the 
periodical  which  was  to  prove  the  field  of  his  literary 
reputation.  The  Edinburgh  Review  was  ..t  this  time  at 
its  height  of  power,  not  only  as  an  organ  of  the  growing 
opinion  which  leant  towards  reform,  but  as  a literary 
tribunal  from  which  there  was  no  appeal.  The  essay  on 
Milton,  though  bo  erode  that  the  author  said  of  it  that  "it 
contained  scarcely  a paragraph  such  as  his  matured 
judgment  approved,”  created  for  him  at  once  a literary 
reputation  which  suffered  no  diminution  to  the  last,  a 
reputation  which  he  established  and  confirmed,  but  which 
it  would  have  been  hardly  possible  to  make  more  con- 
spicuous. Murray  declared  that  it  would  be  worth  the 
copyright  of  Childe  Harold  to  have  Macaulay  on  the  steff 
of  the  Quarterly  Renew.  Robert  Hall,  writhing  with  pain, 
and  well-nigh  worn  out  with  disease,  whs  discovered  lying 
on  the  floor  employed  in  loarning  by  aid  of  grammar  and 
dictionary  enough  Italian  to  enable  him  to  verify  the 
parallel  between  Milton  and  Dante.  The  family  breakfast 
table  was  covered  with  cards  of  invitation  to  dinner  from 
every  quarter  of  London. 

The  sudden  blaze  of  popularity  kindled  by  a single 
essay,  such  as  are  now  produced  every  month  without 
attracting  any  notice,  is  partly  to  be  explained  by  the 
dearth  of  literary  criticism  in  England  at  that  epoch.  For, 
though  a higher  note  had  already  been  sounded  by  Haxlitt 
and  Ooleridgo,  it  hod  not  yet  taken  hold  of  the  public 
mind,  which  was  still  satisfied  with  the  feeble  apprecia- 
tions of  the  Retroepective,  or  the  dashing  and  damnatory 
improvisation  of  Wilson  in  Blackwood  or  Jeffrey  in  the 
Edinburgh.  Still,  after  allowance  made  for  the  barbarous 
partisanship  of  the  established  critical  tribunals  of  the 
period,  it  seems  surprising  that  a social  success  so  signal 
should  have  been  the  consequence  of  a single  article.  The 
explanation  is  to  bo  found  in  the  fact  that  it  had  been  dis- 
covered at  the  same  time  that  the  writer  of  the  article  on 
Milton  was,  unlike  most  authors,  also  a brilliant  convener. 
There  has  never  been  a period  when  an  amusing  talker 
has  not  been  in  great  demand  at  London  tables ; but  at 
the  date  at  which  Macaulay  made  his  debut  witty  conversa- 
tion was  studied  and  cultivated  as  it  has  ceased  to  be  in 
the  more  busy  sge  which  has  succeeded.  At  the  university 
Macaulay  had  bean  recognised  as  pre-eminent  for  talk  and 
companionship  among  a circle  of  young  men  of  talents  so 
brilliant  as  were  Charles  Austin,  Romilly,  Praed,  VlUiert, 
and  othere.  He  now  deployed  these  gifts  on  a wider 
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theatre.  Crabb  Robinsons  diary,  under  date  1828,  records 
the  judgment  of  one  who  had  been  in  the  constant  habit  of 
hearing  the  best  talk  of  the  London  of  his  day.  Bucb  as 
he  was  in  1826  Macaulay  continued  to  be  to  the  end.  In 
Lord  Carlisle's  journal,  under  date  27th  Jane  1843,  we 
read—"  Breakfasted  with  Halltm,  John  Russell,  Maesolay, 
Everett,  Van  de  Weyer,  Hamilton,  Maboa  Never  were 
such  torrents  of  good  talk  as  burst  and  sputtered  over 
from  Macaulay  aud  Halfam.”  Again,  11th  Octobor  1842, 
“ the  evening  went  off  vary  pleasantly,  as  must  almost 
always  happen  with  Macaulay.  He  was  rather  paradoxical, 
os  is  apt  to  be  his  manner,  and  almost  his  only  social 
fault.  The  greatest  marvel  about  him  is  tho  quantity  ol 
trash  he  remembers.”  In  March  1850  Lord  Carlisle 
records — “ Macaulay’s  flow  never  ceased  once  dnring  the 
four  hours,  but  it  is  never  overbearing" 

Thus  launched  (1825)  on  the  best  that  London  bad  to 
givo  in  tho  way  of  society,  Macaulay  accepted  and  enjoyed 
with  ell  the  zest  of  youth  and  a vigorous  nature  the  oppor- 
tunities opened  for  him.  He  was  conrted  and  admired  by 
the  most  distinguished  personages  of  tho  day.  He  was 
admitted  at  Holland  House,  where  Lady  Holland  listened 
to  him  with  deference,  and  scolded  him  with  a circum- 
spection which  wts  in  itself  a compliment.  Rogers  spoke 
of  him.  with  friendliness,  and  to  him  with  affection,  and 
ended  by  asking  him  to  name  the  morning  for  a breakfast 
party.  He  was  treated  with  almost  fatherly  kindness  by 
“ Conversation  ” Sharp. 

Thus  distinguished,  and  justifiably  conscious  of  his  great 
powers,  it  was  not  unnatural  that  Macaulay’s  thoughts 
should  take  the  direction  al  politics,  and  his  ambitieu 
aspire  to  a political  career.  But  the  shadow  of  pecuniary 
trouble  early  began  to  fall  upon  bis  path,  When  he  went 
to  college  bis  father  believed  himself  to  be  worth  £100,000, 
and  declared  his  intention  of  making  him,  in  a modest 
way,  an  eldest  son.  But  commercial  disaster  overtook  the 
house  of  Babiagton  and  Macaulay,  and  the  son  now  saw 
himself  compelled  to  work  for  hie  livelihood.  His  Trinity 
fellowship  of  £300  a year  became  of  great  consequence  to 
him,  but  it  expired  in  1831 ; he  conid  make  at  most  £200 
a year  by  writing ; and  a commissionerahip  of  bankruptcy, 
which  was  given  him  by  Lord  Lyndhurst  in  1828,  and 
which  brought  him  in  about  £400  a year,  was  swept  away, 
without  compensation,  by  the  ministry  which  came  into 
power  in  1830.  Macaulay  now  found  himself  a poor 
man,  and  was  reduced  to  such  straits  that  hs  had  to  sell 
his  Cambridge  gold  medaL 

In  February  1830  the  doors  of  the  House  of  Commons 
were  opened  to  him  in  the  only  way  in  whieh  a man 
without  fortune  could  enter  them,  through  what  was  then 
called  a "pocket  borough.”  Lord  Lansdowne,  who  had 
been  struck  by  two  articles  on  Mill  (James)  and  the 
Utilitarians,  which  appeared  in  the  Edinburgh  Review  in 
1829,  offered  the  author  the  seat  at  Caine.  The  offer  was 
accompanied  by  the  express  assurance  that  the  noble  patron 
had  no  wish  to  interfere  with  his  freedom  of  voting  He 
thus  entered  parliament  at  one  of  the  most  exciting 
moments  of  English  domestic  history,  when  the  compact 
phalanx  of  reactionary  administration  which  for  nearly 
fifty  years  had  commanded  a crushing  majority  in  the 
Commons  was  on  the  point  of  being  broken  by  the  grow- 
ing  strength  of  the  party  of  reform.  Macao  lay  made  bis 
maiden  speech  on  Stb  April  1830,  on  the  second  reading  of 
the  bill  for  the  removal  of  Jewish  disabilities.  In  July 
the  king  died  and  parliament  was  dissolved ; tho  revolution 
took  place  in  Faria  Macaulay,  who  was  again  returned 
for  Colne,  visited  Paris,  eagerly  enjoying  a first  taste  oi 
Continental  travel.  On  ist  March  1831  the  Reform  Bill 
was  introduced,  and  on  the  second  night  of  the  debate 
Macaulay  made  the  first  of  his  reform  speeches.  It  was  o 
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signal  success.  Sir  Robert  Peal  said  of  rt  that  " portions 
wore  as  beautiful  as  anything  I bare  ever  beard  or  read.1* 

Encouraged  by  this  first  success,  Macaulay  now  threw 
himself  with  ardour  iutodhe  life  of  the  House  of  Commons, 
while  at  the  same  time  be  continued  to  enjoy  to  the  full 
the  social  opportunities  which  his  literary  and  political 
celebrity  bad  placed  within  his  reach.  For  these  reasons 
he  dined  out  almost  nightly,  and  spent  many  of  bis 
Sundays  at  the  suburban  villas  of  the  Whig  leaders,  while 
he  continued  to  supply  the  Kdiubwyl t Review  with  a 
steady  aeries  of  his  moat  elaborate  articles  On  the 
triumph  of  Earl  Grey's  cabinet,  and  the  passing  of  the 
Reform  Act  iu  June  1832,  Macaulay,  whose  eloquence  had 
signalized  every  stage  of  the  conflict,  became  one  of  the 
commissioners  of  the  Board  of  Control,  and  applied  himself 
to  the  study  of  Indian  affairs.  His  industry  was  untiring, 
and  the  amount  of  intellectual  product  which  he  threw  off 
very  great  Giving  his  days  to  India  and  bis  nights  to 
the  House  of  Commons,  he  could  only  devote  a few  hours 
to  litorary  composition  by  rising  at  five  when  the  business 
of  the  House  bad  allowed  of  his  getting  to  bed  in  timo 
on  the  previous  evening.  Between  September  1831  and 
December  1833  he  furnished  the  Review  with  the  following 
articles  : — “ Boswell's  Life  of  Johnson  ” f “Lord  Nugent’s 
Hampden”;  “Burleigh  and  his  Times”;  “Mirabeau*; 

4*  Homee  Walpole”:  w lyord  Chatham”;  writing 

his  ballad  on  the  Armada  for  ono  of  the  Albums,  annual 
public-lit inu  of  miweHaTiie*  then  in  faohton. 

In  the  flr**t  reform  parliament.  January  tWIH,  Mneanlay 
took  lib  neat  ns  one  of  the  two  first  mertih<*r.«!  for  Le«-def 
which  Dp  to  that  date  hud  Ineen  wnrepreHented  in  the 
fiontK*  of  Common**.  lie  replied  to  (t’Connell  in  the 
debate  on  tn©  address,  mooting  the  great  agitator  face  to 
face,  with  high,  but  not  intemperate,  defiance.  In  July 
he  defended  the  Government  India  Bill  in  a speech  of 
great  power,  and  to  his  aid  was  greatly  due  the  getting 
the  bill  through  committee  without  unnecessary  friction. 
When  the  abolition  of  slavery  enme  befpre  the  House  as  a 
practical  question,  Macaulay  had  the  prospect  of  being 
placed  in  the  dilemma  of  having  to  surrender  office  or  to 
vote  for  a modified  abolition,  vis.,  twelve  years’  apprentice- 
ship, which  was  proposed  by  the  ministry,  but  condemned 
by  the  abolitionists.  He  was  prepared  to  make  the 
sacrifice  of  place  rather  than  be  unfaithful  to  the  cause  to 
which  his  father  had  devoted  hia  life.  He  placed  his 
resignation  in  Lord  Althorp’e  hands,  and  spoke  against  the 
ministerial  proposal.  But  the  sense  of  the  House  was  so 
strongly  expressed  as  unfavourable  that,  finding  they 
would  be  beaten  if  they  persisted,  the  ministry  gave  way, 
md  reduced  apprenticeship  to  seven  years,  a compromise 
which  the  abolition  party  accepted ; and  Macaulay 
remained  at  the  Board  of  Control. 

While  be  was  thns  growing  in  reputation,  and  advancing 
his  public  credit,  the  fortunes  of  the  family  were  sinking,  and 
it  became  evident  that  his  aiaters  would  have  no  provision 
except  such  as  their  brother  might  be  enabled  to  make  for 
them.  Macaulay  had  but  two  source*  of  income,  both  of 
them  precarious — office  and  his  pen.  Aa  to  office,  the 
Whigs  could  not  have  expected  at  that  time  to  retain 
power  for  a whole  generation ; and,  even  while  they  did 
so,  Macaulay’s  resolution  that  ho  “would  always  give  an 
independent  vote  made  it  possible  that  he  might  at  any 
moment  find  himself  in  disagreement  with  hia  colleagues, 
and  have  to  quit  his  place.  As  to  literature,  be  wrote 
himself  to  Lord  Lanadowne  (1833),  “it  has  been  hitherto 
merely  my  relaxation  ; I have  never  considered  it  as  the 
means  of  support.  I have  chosen  my  own  topics,  taken 
my  own  time,  and  dictated  my  own  terms.  The  thought 
of  becoming  a bookseller’s  hack,  of  spurring  a jaded  fancy 
to  reluctant  exertion,  of  filling  shoots  with  trash  merely 
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that  sheet*  may  be  filled,  of  bearing  from  publishers  and 
editors  what  Drydcn  bore  from  Tonsoo  and  what  MuckintoA 
bore  from  Lardner,  is  horrible  to  me.”  Though  poundnai 
Macaulay  could  never  be  accused  of  playing  the  guine  of 
politics  from  selfish  considerations.  But  it  was  impossible 
that,  circumstanced  os  he  was,  he  should  uot  look  with 
anxiety  upon  his  own  future  and  that  of  bis  sisters, — 
sisters  who  hnd  been,  and  who  bad  deserved  to  be,  the 
intimate  confidants  of  all  his  thoughts  and  doings,  and  to 
whom  he  was  attached  by  the  tenderest  affection.  He  was 
therefore  prepared  to  accept  the  offer  which  was  made  him 
of  a seat  in  the  Buprcmo  council  of  India,  a body  which 
had  been  created  by  the  India  Act  he  had  himself  been 
instrumental  hi  passing.  The  salary  of  the  office  was  fixed 
at  .£10,000,  an  income  out  of  which  ho  calculated  to  be 
able  \o  save  in  five  years  a capital  of  £30,000.  His  sister 
Hannah  accepted  his  proposal  to  accompany  him,  and  in 
February  1834  the  brother  and  sister  sailed  for  Calcutta. 

Macaulay’s  appointment  to  India  occurred  at  the  critical 
moment  when  the  government  of  the  company  was  being 
superseded  by  government  by  the  crown.  . His  knowledge 
of  India  was,  when  be  landed,  but  superficial.  But  at  this 
juncture  there  was  more  need  of  statesmanship  directed 
by  general  liberal  principles  than  of  a practical  knowledge 
of  the  details  of  Indian  administration.  Macaulay's 
presence  in  tho  council  was  of  great  value;  hia  minutes 
are  models  of  good  judgment  and  practical  sagacity.  The 
part  ho  took  in  India  has  been  described  as  “ the  applica- 
tion of  sound  liberal  principles  to  a government  w hich  had 
till  then  been  jealous,  dose,  and  repressive.”  He  vindi- 
cated the  liberty  of  the  press ; be  maintained  the  equality 
of  Enropcana  and  natives  before  the  law ; and  as  president 
of  the  committee  of  public  instruction  he  inaugurated  that 
system  of  national  education  which  has  since  spread  over 
the  whole  of  the  Indian  peninsula. 

A clause  in  the  Indian  Act  of  1833  occasioned  the 
appointment  of  a commission  to  inquire  into  the  juris- 
prudence of  our  Eastern  empire.  Macaulay  was  appointed 
president  of  that  commission.  The  draft  of  a penal  code 
which  he  submitted  became,  after  a revision  of  many  years, 
and  by  the  labour  of  many  experienced  lawyers,  that 
criminal  code  under  which  law  is  now  administered 
throughout  the  empire.  Of  this  code  Sir  James  Stephen 
says  that  “it  reproduces  in  a concise  anieven  beautiful 
form  the  spirit  of  the  law  of  England,  in  a compass  which 
by # comparison  with  the  original  may  be  regarded  as 
almost  absurdly  small.  The  Indian  penal  code  is  to  the 
English  criminal  law  what  a manufactured  article  ready 
for  use  is  to  the  materials  out  of  which  it  is  made.  It  is 
to  the  French  Code  Ptinal,  and  to  the  German  code  of 
1871,  what  a Cubbed  picture  is  to  a sketch.  It  is  simpler 
and  better  expressed  than  Livingston’s  code  for  Louisiana; 
and  its  practical  success  has  been  complete.” 

As  might  be  expected,  Macaulay’s  enlightened  views 
and  measures  drew  down  on  him  the  abu»«  and  ill-will 
of  Anglo-Indian  society  in  Calcutta  and  the  Mofussil 
Fortunately  for  himaelf  he  was  enabled  to  maintain  a 
tranquil  indifference  to  political  detraction  by  withdrawing 
his  tnoughta  into  a sphere  remote  from  the  opposition  and 
enmity  by  which  he  was  surrounded.  Even  amid  the 
excitement  of  his  early  parliamentary  success**  literature 
hail  balanced  politics  in  his  thoughts  and  interests.  Now 
in  his  exile,  for  such  he  felt  it  to  be,  he  began  to  feel  more 
strongly  each  year  the  attraction  of  European  letter*  and 
European  history.  He  writes  to  hi*  friend  Ellis,  u I hav» 
gone  bock  to  Greek  literature  with  a passion  astonishing 
to  myself.  I have  never  felt  anything  like  it  I wa» 
enraptured  with  Italian  during  the  six  months  which 
gave  up  to  it ; and  I was  little  less  pleased  with  Spanish 
But  when  I went  bock  to  the  Greek  I felt  as  if  I had  never 
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known,  betore  wliat  intellectual  enjoy&ieut  was."  Xu 
thirteen  months  lie  read  through,  aooietof  them  twice,*  a 
large  part  of  the  Greek  and  Latin ‘classics.  The  attention 
with  which  ho  read  is  proved  by  the  pencil  marks  and 
corrections  of  press  errors  which  lie  left  ou  the  margin  of 
the  volumes  he  used. 

The  fascination  of  these  studies  produced  their  inevitable 
effect  upon  hb  view  of  political  life.  * He  began  to  wonder 
what  strange  infatuation  lends  men  who  can  do  something 
better  to  squander  their  intellect,  their  health,  and  energy 
on  such  subjects  an  those  which  most  statesmen  are  engaged 
iu  pursuing.  He  was  already,  he  says;  “more  than  hall 
determined  to  abandon  politics  and  give  myself  wholly  to 
letters,  to  undertake  some  great  historical  work,  which  may 
be  at  once  the  business  and  the  amusement  of  my  life, 
knd  to  leave  the  pleasures  of  pestiferous  rooms,  sleep- 
less nights,  and  diseased  stomachs  to  Roebuck  and  to 
Freed.” 

In  1B38  Macaulay  and  his  sister  Hannah,  who  hod  now 
become  Lady  Trevelyan,  returned  to  England.  Hs  at  once 
entered  parliament  as  member  for  Edinburgh.  In  1639 
he  became  secretary  at  war,  with  a seat  in  the  cabinet  in 
Lord  Melbourne’s  ministry.  His  acceptance  of  Office 
diverted  him  for  a time  from  prosecuting  tho  plan  he  had 
already  formed  of  a great  historical  work.  But  only  for  a 
time.  In  less  than  two  years  the  Melbourne  ministry  fell, 
and  Macaulay  was  liberated  from  having  to  support  a 
Government  wretchedly  weak,  and  maintaining  its  struggle 
for  bare  existence. 

Ho  returned  to  office  in  1846,  in  Lord  John  Russell’s 
administration.  But  it  was  in  an  office  which  gave  him 
leisure  and  quiet  rather  than  salary  and  power — that  of 
paymaater-goneraL  His  duties  were  very  light,  and  the 
contact  with  official  life  and  the  obligations  of  parliamen* 
tary  attendance  were  even  of  benefit  to  him  while  ho  was 
engaged  upon  his  History.  In  the  sessions  of  1846-47  lie 
spoke  only  five  times,  and  at  the  general  election  of  July 
1847  he  lost  his  seat  for  Edinburgh  upon  issues  which  did 
not  reflect  credit  upon  that  constituency.  Over  and  above 
any  political  disagreement  with  tbo  constituency,  there 
was  the  fact  that  the  balance  of  Macaulay’s  faculties  bad 
now  passed  to  tho  side  of  literature.  Lord  Cockburn 
wrote  in  1846,  “the  truth  is,  Macaulay,  with  all  his 
knowledge,  talent,  eloquence,  and  worth,  is  not  popular. 
He  cares  more  for  his  History  than  for  the  jobs  of  con- 
stituents, and  answers  letters  irregularly  and  with  a brevity 
deemed  contemptuous.”  At  an  earlier  date  he  had  relished 
crowds  and  the  excitement  of  ever  new  faces ; as  years 
went  forward  and  absorption  in  the  work  of  composition 
took  off  the  edge  of  his  spirits,  he  recoiled  from  publicity. 
He  began  to  regard  tho  prospect  of  business  as  worry,  and 
had  no  longer  the  nerve  to  brace  himself  to  the  social 
efforts  required  of  one  who  represents  a large  constituency. 

Macaulay  retired  into  private  life,  not  only  without  regret, 
but  with  a sense  of  relief.  Ho  gradually  withdrew  from 
general  society,  feeling  the  bore  of  big  dinners,  and  country- 
house  visits,  but  he  still  enjoyed  close  and  constant  inter- 
course with  a circle  of  the  most  eminent  men  that  London 
then  contained.  At  that  time  social  breakfasts  wore  in 
voguo.  Macaulay  himself  preferred  this  to  any  other  form 
of  entertainment  Of  these  brilliant  reunions  nothing  has 
been  preserved  beyond  the  names  of  the  men  who  formed 
them, — Rogers,  Hallam,  Sydney  Smith,  Lord  Carlisle,  Lord 
Stanhope,  Nassau  Senior,  Charles Grcville,  Milnian,  Panizzi, 
Lewis,  Van  do  Weyer.  His  biographer  thus  describes 
Macaulay’s  appearance  and  bearing  in  conversation : 
“Sitting  bolt  upright,  his  bands  resting  on  the  arms  of  bii 
chair,  or  folded  over  the  handle  of  his  walking-stick, 
knitting  his  eyebrows  if  tho  subject  was  one  which  bad  to 
be  thought  out  as  lie  went  along,  or  brightening  from  the 
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forehead  downwards  wUoa  a burnt  of  humour  was  coming* 
his  massive  features  aud  honest  gliuce  suited  well  with  tha 
mauly  sagacious  sentiments  which  he  set  forth  in  .his. 
sonorous  voice  and  in  his  racy  and  intelligible  languago 
To  get  at  hfs  meaning  people  had  never  the  need  to  think 
twice,  and  they  certainly  bad  seldom  tho  time.” 

But,  great  as  was  bis  enjoyment  of  literary  society  and 
books,  they  only  formed  his  recreatioih  Iu  these  years  he 
was  working  with  unflagging  industry  at  the  composition 
of  his  History.  His  composition  was  slow,  his  corrections 
both  of  matter  ami  style  endless ; he  sjmred  no  research 
to  ascertain  the  facta  Ho  sacrificed  to  the  prosecution  of 
his  task  a political  career,  House  of  Commons  fame,  tho 
allurements  of  society.  Tho  first  two  volumes  of  the 
IlUlory  of  Englarut  appeared  in  December  1848.  The 
Buccess  was  in  every  way  complete  beyond  expectation. 
The  salo  of  edition  after  editiou,  both  in  England  and  the 
United  States,  was  euormous. 

In  1852,  when  bis  party  returned  to  office,  lio  refused 
a Beat  in  the  cabinet,  out  ho  could  not  bring  himself  to 
decline  accepting  the  compliment  of  a voluntary  amende 
which  the  city  of  Edinburgh  paid  him  in  returning  him 
at  the  head  of  tho  poll  at  tho  general  election  iu  July  of 
that  year.  He  had  Lordly  accepted  the  summons  to  return 
to  parliamentary  life  bofore  he  was  struck  down  by  the 
malady  which  in  the  end  proved  fatal  This  first  betrayed 
itself  iu  deranged  action  of  the  heart;  from  this  time 
forward  till  his  death  his  strength  continued  steadily  to 
sink.  The  process  carried  with  it  dejection  of  spirits  as 
its  inevitable  attendant.  The  thought  oppressed  him  that 
the  great  work  to  which  he  had  devoted  himself  would, 
remain  a fragment  Once  again,  in  June  1853,  be  spoke  in 
parliament,  and  with  effect,  against  tho  exclusion  of  the 
Master  of  the  Rolls  from  the  House  of  Commons,  and  at 
a later  date  iu  defence  of  competition  for  tbo  Indian  civil 
service.  But  he  was  aware  that  it  was  a . grievous  waste 
of  his  small  stock  of  force,  and  that  ho  modo  these  efforts 
at  the  cost  of  more  valuable  work. 

In  November  1855  vols.  iii  and  iv.  of  the  lliitory 
appeared.  No  work,  not  being  one  of  amusement,  has  in 
our  day  reached  a circulation  so  vast.  During  the  nine 
years  ending  with  tbo  25th  June  1857  tho  publishers 
(Longmans)  sent  out  more  than  30,000  copies  of  *ol  i. ; 
in  the  next  nine  years  more  than  50,000  copies  of  tho 
same  volume;  and  in  the  nine  years  ending  with  June 
1875  more  than  02,000  copies.  Within  a generation  of 
its  first  appearance  upwards  of  140,000  copies  of  tbo 
Histoiy  will  have  been  printed  and  sold  in  the  United 
Kingdom  alone.  In  the  United  States  no  book  except  the 
Bible  ever  bad  such  a sale.  On  the  Contineut  of  Europe, 
the  sale  of  Taucbnitz  editions  was  very  large,  a sale  which 
did  not  prevent  six  rival  t reflations  in  German.  The 
History  lias  been  published  iu  tho  Polish,  Danish,  Swedish, 
Hungarian,  Russian,  Bohemian,  Italian,  French,  Dutch, 
Spanish  languages.  Flattering  marks  of  respect  were 
heaped  upon  the  author  by  the  foreign  Academies.  His 
pecuniary  profits  were  on  a scale  commensurate  with  the 
reputation  of  tho  book : tho  cheque  for  £20,000  has 
become  a landmark  in  literary  history. 

In  May  185G  ho  quitted  tho  Albany,  in  which  lie  had 
passed  fifteeu  happy  years,  and  went  to  live  at  Holly  Lodge, 
then,  before  it  was  enlarged,  a tiny  bachelor’s  dwelling,  but 
with  a lawn  whose  unbroken  slope  of  verdure  gave  it  the  air 
of  a considerable  country  house.  In  the  following  year 
(1857)  he  was  raised  to  tho  peerage  by  the  title  of  Baron 
Macaulay  of  Rothley,  “ It  was,”  says  Lady  Trevelyan, 
“one  of  the  few  things  that  everybody  approved  ; he  en- 
joyed it  himself,  as  he  did  everything,  simply  and  cordially.” 
It  was  a novelty  in  English  life  to  hoc  eminence  which  was 
neither  that  of  territorial  opulence  nor  of  political  or  mtli- 
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Ury  serricod  recoguizod  and  rewarded  by  deration  to  the 
peerage. 

The  distinction  came  just  not  too  late.  Macaulay's 
health,  tthich  bad  begun  to  give  way  in  1S52,  was  every 
year  visibly  failing;  in  May  1858  be  went  to  Cambridge 
for  the  purpose  of  being  sworn  in  as  high  steward  of  the 
borough,  to  which  office  ho  had  been  elected  on'the  death 
of  Earl  Fitswilliam.  When  his  health  was  given  at  a 
public  breakfast  in  the  town-hall,  he  was  obliged  to  excuse 
himself  from  speaking  ou  the  grouud  of  inability.  His 
nephew,  who  was  in  attendance  ut>on  him  on  the  occasion, 
records  that  “ it  was  already  apparent  that  a journey  across 
Clare  Bridge  and  along  the  edge  of  the  great  lawn  at 
King’s,  performed  at  the  rate  of  £ mile  in  the  hour,  was  an 
exertion  too  severe  for  bis  feeble  frame.”  In  the  Upper 
House  he  never  spoke.  Absorbed  in  the  prosecution  of 
his  historical  work,  he  had  grown  indifferent  to  the  party 
politics  of  his  own  day.  Gradually  he  had  to  acquiesce 
in  the  conviction  that,  though  his  intellectual  powers 
remained  to  him  unimpaired,  his  physical  energies  would 
not  carry  him  through  the  reign  of  Anne ; and,  though  he 
brought  down  the  narrative  to  the  death  of  William  IIL, 
the  last  half  volume  wants  the  fioish  and  completeness  of 
the  earlier  portions. 

The  winter  of  1859  was  very  severe,  and  hastened  the 
cud.  He  died  on  28th  December,  and  on  9th  January 
1860  was  buried  in  Westminster  Abbey,  in  Poet’s  Corner, 
near  the  statue  of  Addison. 

Lord  Macaulay  was  never  married.  A man  of  warm 
domestic  affections,  he  found  their  satisfaction  in  the 
attachment  and  close  sympathy  of  his  sister  Hannah,  the 
wife  of  Sir  Charles  Trevelyan.  Her  children  were  to  him 
as  his  own.  Macaulay  was  a steadfast  friend,  and  a 
generous  enemy.  No  act  inconsistent  with  the  strictest 
honour  and  integrity  has  ever  been  imputed  to  him. 
When  a poor  man,  and  when  salary  was  of  consequence  to 
him,  ho  twice  resigned  office  rather  than  make  compliances 
for  making  which  he  would  not  have  been  severely  blamed. 
In  1847,  when  his  seat  in  parliament  was  at  stoke,  he 
would  not  be  persuaded  to  humour,  to  temporize,  even  to 
conciliate.  He  took  a lofty  tone,  and  haughtily  rebuked  the 
Edinburgh  constituency  for  their  bigotry.  Ho  hod  a keen 
relish  for  the  good  things  of  life,  and  desired  fortune  as 
the  means  of  obtaining  them  ; but  there  was  nothing 
mercenary  or  selfish  in  his  nature.  When  ho  had  raised 
himself  to  opulence,  be  gave  away  with  an  open  hand,  not 
seldom  rashly.  Hia  very  last  act  was  to  write  a letter  to  a 
poor  curate,  enclosing  a cheque  for  £25.  The  purity  of 
hia  morals  was  not  associated,  as  it  not  unfrequently  is, 
with  a tendency  to  cant,  or  parade  of  religious  phrases. 

Tho  lives  of  men  of  letters  are  often  records  of  sorrow  or  suffering. 
The  life  of  Macaulay  was  eminently  happy.  Till  tho  closing  years 
1867-69,  when  hia  malady  had  begun  to  tell  upon  his  strength,  he , 
enjoyed  life  with  tho  fall  rest  of  nealthy /acuity,  happy  in  social 
intercourse,  happy  in  the  solitude  of  hia  study,  and  equally  divided 
between  the  two.  For  tho  last  fifteen  years  of  his  life  he  lived  for 
literature,  as  none  of  our  eminent  men  since  Gibbon  have  done. 
H is  writings  were  remunerative  to  him  far  beyond  the  ordinary 
measure,  yet  he  never  wrote  as  the  professional  author  writes.  He 
lived  in  his  historical  researches  ; his  whole  heart  and  interest 
were  unreservedly  given  to  the  men  and  the  times  of  whom  he  read 
and  wrote.  His  command  Af  literature  was  imperial,  beginning 
with  a good  classical  foundation,  ho  made  himself  familiar  with  the 
imaginative,  and  then  with  ths  historical,  remains  of  Greece  and 
Rome.  He  went  on  to  add  the  literature  of  his  own  country,  of 
France,  of  Italy,  of  Spain.  He  learnt  Dutch  enough  for  the  rior- 
po*i*s  of  his  history.  Ho  read  German,  hut  for  the  literature  of  tho 
northern  nstious  he  had  no  taste,  and  of  the  erudite  labours  of  the 
Germans  he  had  little  knowledge  and  formed  an  inadequate  esti- 
mate. The  range  of  his  survey  of  human  things  had  other  limit- 
ations more  considerable  still.  All  philosophical  speculation  wsa 
alien  to  his  mind ; nor  does  he  seem  aware  of  the  degree  in  which 
■uch  speculation  has  influenced  the  progress  of  humanity.  A large 
—the  largest— part  of  ecclesiastical  nistory  lay  outside  hu  historical 
view.  Of  art  he  confessed  himself  ignorant,  and  even  refused  a 
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request  which  hod  been  made  him  to  furnish  a critique  on  Swift's 
poetry  to  the  Edinburgh  Ilexiar.  L«*ing’s  Lcoc+oh,  or  Goethe's 
criticism  on  Hamlet,  14  filled 14  him  14  with  wonder  and  despair." 

Of  the  marvellous  discoveries  of  science  which  were  aucccedirg 
each  other  day  by  day  ha  took  no  note;  his  pages  contain  no  refer- 
ence to  them.  It  has  baen  told  already  how  he  recoiled  from  the 
mathematical  studies  of  his  university.  These  deductions  made,  tho 
circuit  of  his  knowledge  still  remains  very  wide, — as  extensive  per- 
haps as  any  human  brain  is  competent  to  embrace.  His  literary 
outfit  was  ss  complete  as  has  ever  been  possessed  by  any  English 
writer  ; and,  if  it  wants  the  illumination  of  philosophy,  it  lias  an 
equivalent  resource  in  a practical  acquaintance  with  affairs,  with 
administration,  with  the  interior  of  cabinets,  and  the  humour  ntf 
popular  assemblies.  h©»  was  the  knowledge  merely  stored  in  br» 
memory ; it  was  always  at  his  command.  Whatever  his  subject,  ho 
)>oure  over  it  his  stream  of  illustration,  drawn  from  tho  records 
of  All  ages  and  countries.  “Figures  from  history,  ancient  and 
modern,  sacred  and  secular ; characters  from  plays  and  novels, 
from  Plautus  down  to  Walter  Scott  and  Jane  Auaten  ; images  and 
similes  from  poets  of  every  age  and  every  nation ; shrewd  thrusts 
from  satirists,  wise  saws  from  sage s,  pleasantries  caustic  or  pathetic 
from  humorists, — all  these  fill  31  acou lay’s  pages  with  the  buotl® 
and  variety  of  some  glittering  masque  and  cosmoramic  revel  of  great 
books  and  heroical  men.  His  style  is  before  all  else  the  style  of 
greet  literary  knowledge."  His  Essays  are  not  merely  instmetivw 
as  history  ; they  are,  like  Milton’s  blank  verse,  freighted  with  tho 
spoils  of  all  the  ages.  They  are  literature  aa  well  aa  history.  In 
their  diversified  contents  the  Essays  are  a library  by  themselves  ; 
for  those  who,  having  little  time  for  study,  wont  one  book  which 
may  be  a substitute  tor  many,  we  should  recommend  the  Essays  in 
preference  to  anything  else. 

As  an  historian  Macaulay  has  not  escaped  the  charge  of  partisan- 
ship. He  wsb  a Whig  ; and  in  writing  the  history  of  the  rise  and 
triumph  of  Whig  principles  in  the  Utter  half  of  the  17th  century 
he  identified  himself  with  the  cause.  Rut  the  charge  of  partiality, 
as  urged  against  Macaulay,  means  more  than  that  be  wrote  the  his- 
tory of  the  Whig  revolution  from  the  point  of  view  of  those  who 
made  it  When  he  is  describing  the  merits  of  friends  and  tbsr 
faults  of  enemies,  his  pen  knows  no  moderation.  He  has  a constant 
tendency  to  glaring  colours,  to  strong  effects,  and  will  always  be 
striking  violent  blows.  He  is  not  merely  exuberant,  bat  excessive. 
There  is  an  overweening  confidence  about  his  tone  ; he  expresses 
himself  in  trenchant  phrases,  which  are  like  challenges  to  an  oppo- 
nent to  stand  up  and  deny  them.  HU  propositions  nave  no  quali- 
fications. Uninstructed  readers  like  this  assurance,  as  they  like 
n physician  who  has  no  doubt  about  their  case.  But  a sense  ol 
distrust  grows  upon  the  more  circumspect  reader  ss  ho  follows 
]«ge  after  page  of  Macaulay’s  categorical  affirmations  about  matters 
wluch  our  own  experience  of  life  teaches  us  to  be  of  a contingent 
nature.  We  iuevitablr  think  of  a saying  attributed  to  Laid 
Melbourne,  “I  wi&h  I were  as  cock-sure  of  any  one  thing  aa 
Macaulay  is  of  everything.”  Macaulay's  was  the  mind  of  the  advo- 
cate, not  of  the  philosopher ; it  was  the  mind  of  Boasuet,  which 
admits  no  doubts  or  reserves  itself  and  tolerates  none  in  others,  and 
ait  such  was  disqualified  from  that  equitable  balancing  of  evidence* 
which  is  the  primary  function  of  the  historian.  It  was  a fortunate 
circumstance  that  rhetoric  so  powerful  was  enlisted  in  the  consti- 
tutional cause, — that  Macaulay  was,  as  he  himself  has  said  of 
Bishop  Burnet,  “ a strong  party  man  on  the  right  side.” 

Macaulay,  the  historian  no  less  than  the  politician,  is  always  on 
tho  side  of  justice,  fairness  for  the  weak  against  the  strong,  the 
oppressed  against  tho  oppressor.  Bat  though  a Liberal  in  practical 
politics,  h«>  had  not  tho  reformer’s  temperament.  The  world  ss  it 
w was  good  enough  for  him.  The  glories  of  wealth,  rank,  honours, 
literary  fame,  the  dements  of  a vulgar  happiness,  made  up  his 
ideal  of  life.  A Bucret«»ful  man  himself,  every  personage  and  every 
cause  is  judged  by  its  success.  “The  brilliant  Macaulay*,”  says 
Emerson,  “ who  expresses  the  tone  of  the  English  governing  clasacs 
of  the  day,  explicitly  troches  that  ’good  ’ means  good  to  eat,  good  to 
wear,  material  commodity."  Macaulay  is  in  accord  with  the  aver- 
age sentiment  of  orthodox  and  stereotyped  humanity  on  the  relative 
values  of  the  objects  and  motives  of  human  endeavour.  And  this 
commonplace  materialism  is  one  of  the  secrets  of  bis  popularity,  ami 
one'of  tue  qualities  which  guarantee  that  that  popularity  will  bo 
enduring. 

Macaulay's  whole  works  have  been  collected  by  his  sister,  Lady 
Charles  Trevelyan,  in  eight  volumes.  The  first  four  volumes  arw 
occupied  by  the  HiUonr,  the  next  three  contain  the  Essays,  and  tho 
lives  whicn  he  contributed  to  tha  Encydojmditk  Briiannica.  In 
voL  viii.  are  collect «d  his  Speeches,  the  Lays  qf  Ancient  Home  and 
some  miscellaneous  pu-cea.  nls  life  has  bn  written  by  hia  nephew, 
George  Otto  Trevelyan  (8  vola.,  London,  18*8),  and  is  one  of  tha 
best  orographies  in  the  language.  His  diary  remains  in  MS.  in  tho 
hands  or  his  family.  It  is  to  be  hoped  that  measures  w ill  be  token 
to  secure  this  valuable  record  from  the  fate  that  has  overtaken  so 
many  private  diaries,  and  tiro*  impoverished  the  sources  of  English 
history. 
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MACAW,  or,  as  formerly  spelt,  Maocaw,1  the  name 
given  to  some  fifteen  or  more  species  of  large,  long-tailed 
birds  of  the  Purrot  Family,  natives  of  the  Neotropical 
Region,  and  forming  a very  well-known  and  easily-recog- 
nised group  to  which  the  generic  designation  Am  is  usually 
applied  by  ornithologists,  though  some  prefer  for  it 
Mnaocercitt  or  Sitlacc.  Moat  of  the  Macaws  arc  remarkable 
for  their  gaudy  plumage,  which  exhibits  the  brightest 
scarlet,  yellow,  blue,  and  green  in  varying  proportion  and 
often  in  violent  contrast,  while  a white  visage  often  adds  a 
very  peculiar  and  expressive  character.2  With  one  ex- 
ception the  known  species  of  Ara  iuhabit  the  mainland 
of  America  from  Paraguay  to  Mexico,  being  especially 
abundant  in  Bolivia,  where  no  fewer  than  seven  of  them 
(or  nearly  one  half)  have  been  found  ( Prae . ZoU.  Sex., 
1670,  p.  634).  The  single  extra-continental  species,  A. 
tricolor,  is  one  of  the  most  brilliantly  coloured,  and  ia 
peculiar  to  Cuba,  where,  according  to  Dr  Gundlach 
(Omiiologia  CuUtna,  p.  126),  its  numbers  are  rapidly 
decreasing,  so  that  there  is  every  chance  of  its  becoming 
extinct3 

It  will  perhaps  bo  enough  here  to  dwell  on  the  best 
known  species  of  the  group,  and  first  the  Bloe-and-yellow 
Macaw,  A . arnmiow,  which  has  an  extensive  range  in 
South  America  from  Guiana  in  the  east  to  Colombia  in 
the  west,  and  southwards  to  Paraguay.  Of  largo  size,  it 
is  a bird  to  be  seen  in  almost  every  zoological  garden,  and 
is  very  frequently  kept  alive  in  private  houses,  for  its 
temper  is  pretty  good,  and  it  will  become  strongly  attached 
to  those  who  tend  it.  Ita  richly-coloured  plumage, 
sufficiently  indicated  by  its  common  English  name,  has  the 
additional  recommendation  of  supplying  feathers  which  are 
eagerly  aought  by  salmon-fishers  for  the  making  of  artificial 
flies.  Next  may  be  mentioned  the  Red- and- blue  Macaw, 
A.  macao , which  is  even  larger  and  more  gorgeously  clothed, 
for,  besides  the  colours  expressed  in  its  ordinary  appellation, 
yellow  and  green  enter  into  its  adornment  It  inhabits 
Central  as  well  as  South  America  as  far  as  Bolivia,  and  is 
also  a common  bird  in  captivity,  though  perhaps  less  often 
seen  than  the  foregoing  The  Red-and-yellow  species,  A. 
eJUoroptcra,  ranging  from  Panama  to  Brazil,  is  smaller,  or 
at  least  has  a shorter  tail,  and  is  not  quite  so  usually  met 
with  in  menageries.  The  Red  and-groen,  A.  militant, 
smaller  again  than  the  last,  is  not  unfroquent  in  confine- 
ment, and  presents  the  colours  of  the  name  it  bears.  This 
has  the  most  northerly  extension  of  habitat,  occurring  in 
Mexico  and  thence  southwards  to  Bolivia.  All  the  other 

1 Thus  WiHugbby,  Omithologia,  p,  73  (1678) ; but  an  earlier  form 
of  the  word  is  found  in  the  " great  blow  and  yellow  Parrot  called 
the  Machao,  or  Cochatoon " of  Charleton,  Onomatticon,  p,  66  (1666). 
Its  derivation  la  shown  by  Do  Loot,  who,  in  bis  description  of  certain 
Brazilian  birds  ( .Yocut  Orbit,  «1.  1633,  p.  656),  has  “ inter  alios 
[sc  Pslttaeos)  excelluut  magnitudine  & pulcbritudine,  quos  barbori 
Ararat  ft  Macao*  vocant,"  and  again  (foe  ciL)  41  Tertiuiu  locum 
merctur  Arartuia  ve!  Mathao."  Webster,  in  his  dictionary,  says  that 
Macaw,  44  written  also  Macao,"  is  44  tlio  native  name  in  the  Antilles,” 
hut  gives  uo  authority  for  bis  statement,  which,  considering  that  one 
West  Indian  island  only  is  known  to  poesess  a Macaw  (and  that  in 
that  island -the  bird  ia  known  as  Ouacatusyo),  is  very  unlikely.  Some 
of  the  ohler  writers,  Buifon  (Ouroux,  vu  p.  278)  for  instance,  say 
that  ifakavoHanne  was  the  name  given  by  natives  of  Guiana  to  one 
specie!  of  Macaw  found  in  that  country  ; but  tho  Antillean  origin  of 
the  name  cannot  at  present  be  accepted. 

3 This  serves  to  separate  the  Macaws  from  tbi  long-tailed  ParrakeeU 
of  the  New  World  (Comma),  to  which  they  are  very  nearly  allied. 

3 There  U some  reason  to  think  that  Jamaica  may  have  formerly 
possessed  a Macaw  (though  no  example  is  known  to  exist),  and  if  so  it 
was  most  likely  a peculiar  specie*.  Slo&ne  ( Voyage,  ii.  p.  297),  after 
describing  what  ho  calls  the  " Great  Maccaw  " (A.  araratuut,  to  b« 
spoken  of  above),  which  he  had  seen  in  captivity  in  that  island,  men- 
tions tho  44  Small  Moccaw”  ns  being  very  common  In  the  woods  there, 
and  Mr  Gobm  [Birds  of  Jamaica,  p.  260)  gives,  on  the  authority  of 
Robinson,  a local  uoluralixt  of  Um  lost  century,  the  description  of  a 
bird  which  cannot  he  reconciled  with  auy  spe>i«s  now  known,  though 
it, must  have  evidently  tieen  allied  to  the  Cu bun  J.  tnculvr. 


species  ara  comparatively  rare  in  a reclaimed  condition. 
Four  of  them,  A.  hyacinthiua,  A.  Uari , /I,  glaaca,  and  A. 
tpixi,  ore  almost  entirely  blue,  whila  ia  A.  vunulata  anjl  A. 
nobilis  the  prevailing  colour  ie  green,  and  A.  atverd  is  green 
and  blue. 

As  is  the  case  with  most  Neotropical  birds,  very  little  is 
known  of  the  life  history  of  Macaws  in  a state  of  nature. 
They  are  said  to  possess  considerable  power  of  flight,  rising 
high  in  the  air  and  travelling  long  distances  in  search  of 
their  food,  which  consists  of  various  kinds  of  fruits ; but 
of  any  special  differences  of  habit  we  are  wholly  ignoiauh 
The  sexes  appear  in  all  cases  to  be  alike  in  colouring,  and 
the  birds,  though  constantly  paired,  are  6&id  to  live  in 
companies.  As  with  other*  of  the  Order  PtiUad,  the  neat 
is  made  in  a hollow  tree,  and. the  eggs,  asserted  to  be  two 
in  number,  are  white  without  any  lustre.  Of  the  habits  of 
these  birds  in  confinement  it  is  needless  to  speak,  as  they 
| are  so  extremely  well  known.  If  caged,  their  long  tail- 
feathers  are  sure  to  suffer,  bat  chained  by  the  leg  to  a 
! porch,  Macaws  seem  to  enjoy  themselves  as  well  as  any 
captive  can,  and  will  live  for  many  years. 

In  our  present  state  of  ignorance  as  to  the  best  mode  of 
classifying  Parrots,  it  would  be  prematura  to  hazard  any 
guess  as  to  the  place  occupied  in  the  Order  by  the  genua 
Ara.  (a.  V.) 

I MACBETH,  Macbethad,  or  MACBiD^son  of  Finn  latch, 
was  king  of  Scotland  from  1040  to  LQ57.  Ho  had 
previously  been  “mormaer”  of  Moravia  or  Moray;  and 
his  predecessor  on  the  throne  was  Duncan,  son  of  Crinao, 
and  grandson  of  Malcolm,  whom  he  slew  (according  to 
some  accounts  at  “ Bothgowan,”  said  to  have  been  near 
Elgin).  Macbeth’s  wife  was  Gruoch,  a descendant  of  the 
royal  house.  Of  tho  events  of  his  reign  almost  nothing  is 
known.  The  ecclesiastical  records  of  St  Andrews  bear 
that  he  and  his  wife,  “rex  et  regina  Scotorum,"  made  over 
certain  lands  to  the  Cuklees  of  Lochleveu ; and  in  1050 
he  appears  to  have  visited  Rome,  perhaps  to  obtain  absolu- 
tion for  the  murder  of  Duncan.  The  sons  of  Duncan, 
who  had  taken  refuge  with  their  uncle  Siward,  earl  of 
Northumberland,  brought  about  an  invasion  of  Scotland  ia 
1051 ; a battle  was  fought  at  Dunsinnane  with  indecisive 
results,  but  three  years  afterwards  Macbeth  fell  at 
Lumphanan  in  Aberdeenshire  (August  15,  1057).  The 
war  was  continued  for  some  time  in  the  interests  of  a 
certain  Lulach,  the  son  of  Queen  Gruoch  by  a former 
marriage ; but  he  too  was  slain  in  Stratkbogie  in  March 
1056,  and  Malcolm,  the  son  of  Duncan,  ascended  the 
throne. 

Sea  Skene,  Celtic  Scotland,  voL  i chap.  8;  and  compare  Burton 
(History  of  Scotland,  vul.  i.  chap.  10  ml  Jin.),  who  gives  special 
prominence  to  the  circumstance  that  when  the  genealogy  of  the 
Scott uth  kings  is  traced  ui  ►wants  the  first  break  tn  the  hereditary 
succession  occurs  when  Macbeth  is  reached  ; the  break  of  con- 
tinuity at  this  jwint  becomes  all  tho  more  prominent  when  it  is 
found  that  tho  father  of  Macbeth's  — — 1 had  occupied  the 
throne.  44  This  had -to  be  accounted  for,  w4  the  —lest  way  was 
by  treating  the  intruder  as  a ‘usurper.’  The  loyal  monks  of  tho 
15th  century  looked  on  a usurper  with  horroT.  Being  so  placed 
in  the  seat  of  political  infamy,  we  have  perhaps  the  reason  why  so 
many  events,  natural  and  supernatural,  came  to  cluster  round  the 
career  of  Macbeth.”  It  is  most  probable  that  Shakcsjware’s  only 
source  for  the  tragedy  of  Macbeth  was  the  Chronicles  of  Holms  bed 
(derived  from  John  of  Fordun  and  Hector  Boccc). 

MACCABEES.  The  name  Maccabee  (Muxtca/faZov)  ia 
properly  and  originally  the  distinguishing  surname  of 
Judas,  son  of  Mattathias,  the  first  great  hero  of  the  Jewish 
revolt  against  Antiochus  Epiphanes.  The  source  of  tho 
name  is  uncertain,  but  it  is  most  natural  to  connect  it 
with  “ hammer,”  and  so  the  Syriac  writes  the  name 
with  p not  3.  Ewald  (Oesch.,  iv.  403)  is  doubtless  right  in 
arguing  from  1 Mac.  vi.  43,  Ac.,  that  the  surnames  of  tho 
sons  of  Mattathias  were  simply  distinguishing  epithets 
which  they  bore  in  ordinary  life,  and  in  this  light 
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* hammerman  ” appears  as  a natural  surname  enough,  the  ' 
occasion  of  which  it  would  be  vain  to  inquire  into.1 * * 4  From 
Judas  the  name  was  in  later  times  extended  to  the  whole 
family,  or  to  the  party  it  represented r or  even,  as  in  the  » 
title  of  3 Maccabees,  to  other  contenders  or  sufferers  for 
file  faith  of  Israel  in  tho  Greek  period.  The  more  cor- 
rect name  of  the  family  was  Hasmoncans,  'Aafoja/xfrnmo*, 
^OlDCTi  1Y3  (Tgm.  Jon.  on  1 Sam.  ii.  4).  According  to 
Joeephns,  AnL,  xil  6,  § 1,  this  name  is  taken  from 
Aeamomcns,  the  grandfather  of  Mattathias.  Modern  writere 
have  suggested  a connexion  Aith  the  town  Iieshmon  (Josh, 
arr.  27)  or  with  D'59^n,  magnates,  in  Psalm  lxviiL  31 
132].  The  history  of  the  Hasraoneana  is  given  in  Israei. 
ivoL  xiil  p.  421  sq.) ; in  the  appended  genealogical  tables 
(afteT  Bchiircr)  tho  dates  are  those  of  the  death  of  each 
wsdividnal  in  years  B.C. 


MxlUthUl  (ICC). 
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•Uin  in  ilia 


Jtidaa  Kkiiar  Jonntlwn 
(WS-f).  (143). 


John  nyrramw  I. 


Joneuciu  (7&)  t Alexandra  (C9). 


Hjrreanu*  II.  (30).  ArMobulna  11.(49). 

I , * , 

Alexandra  (2S)  y Alexander  (4S).  Antiguans  (37). 

AriitobuJui  (U).  MarUmne  (**), 

the  wife  of  Bend. 

The  chief  authorities  are  1 and  2 Maccabees  (see  next  article)  tmd 
Josephus.  For  details  as  to  other  sources  see  Sehurer's  NntUstci- 
msemHiche  ZeitgsschickU,  which  gives  also  a good  summary  of  tho 
tustory.  Of  other  works  subsequent  to  Ewald'a  Q<*J*ichU,  voL  iv., 
it  » enough  to  name  Dcrenbouro,  Histoire  dr  la  Palestine  (1867),  and 
WoDhauncn'e  Pharisaer  and  Saddueiier  (1874).  For  the  coins  of 
the  Haarooneana  see  Madden,  Coins  of  Ike  Jem,  1881. 

MACCABEES,  Books  or.  Two  books  of  this  name  are 
included  among  the  Apocrypha  of  the  English  Bible,  as 
they  had  formerly  been  in  tho  Vulgate,  and  were  accepted 
m»  canonical  by  the  council  of  Trent  A third  book  is 
oRualiy  included  in  editions  of  the  Septnagint,  and  is 
found  in  common  with  books  iv.  and  v.  in  the  Syriac,  but 
•ewer  took  a place  in  Latin  Bibles ; a fourth  is  found  in 
some  MBS.  of  the  Septnagint  (including  tho  Sinaitic  and 
Alexandrian — tho  Vatican  does  not  contain  the  Maccabee 
books)  and  also  in  MSB.  of  Josephus,  and  has  been  printed 
in  both  connexions. 

1  Maccabees  was  originally  written  in  Hebrew,  as  ap- 
pears, not  only  from  the  testimony  of  Jerome  (Pro!.  Gal), 
who  had  aeon  the  Hebrew  text,  but  from  internal  evi- 
dence. Joedphtw,  however,  already  used  tho  Greek,*  and 
no  trace  of  the  Semitic  original  survives  except  the  proble- 
matical title  recorded  by  Origen  (<*p.  Eos-,  //.  E.,  v£  25).* 


1 One  theory  which  luu  had  much  acceptance  ix  that  the  name  lx 
mado  up  of  the  initials  of  the  first  word*  of  Eiod.  rr.  11.  This  is  a 
■mure  guess,  sad  rsquirss  the  spelling  *330  or  *K33D  found  in  tho 

Into  work  of  Joe.  ben  Gorioo.  Equally  unproved  is  the  guess  of 
A.  J.  Curtiss,  resting  on  the  Latin  spelling  Uachsbteua,  that  the  word 

In  properly  from  n33,  laa.  xlili.  17,  tho  “quencher"  or  “quellcr" 

4 The  Name  Mach  abet,  Leipaic,  1870). 

* Such  at  least  is  the  current  view  (see  Grimm,  p,  xxvm  *7.).  J. 
D.  Michael  is  in  his  Gcrmau  translation  of  1 Mac.  argued  that  Josephus 
aani  die  original ; and  a modified  form  of  this  view,  via,  that  he  used 
n anonymous  source  resting  on  the  original,  has  b««n  put  forth  by 
Dmttnou  (Qmeilen  des  Ft.  Josepktu,  Riel,  1882). 

• This  tills  is  usually  given  cap  Bari  t\,  and  the  attempts 

at  decipherment,  none  of  which  are  satisfactory  (see  Grimm’s  Cbm., 


XTU  ; Dsrenbourg,  La  Palatine,  p.  450  Sf.j,  proceed  from  it. 
■Mnlchto,  however,  reads  oapBhO  oa&aeaUk,  ou  overwhelming  SB. 


The  book  gives  the  history  of  the  national  movement  in 
Judaea  from  the  accession. of  Antiochus  Epiph&nes  (175 
B.C.)  to  the  murder  of  Simon  (135  B.C.),  in  a plain  and 
honest  style,  and  evidently  from  good  information.  When 
the  book  was  written  there  already  existed  a history  of  the 
reign  or  high  priesthood  of  John  Hyrcanus,  to  which  the 
author  refers  for  the  continuation  of  his  narrative.  On 
the  other  hand,  the  friendly  tone  in  which  he  always 
speaks  of  the  Romans  seems  to  justify  the  inference  that 
he  wrote  before  G3  B.c.4 

2 Maccabees,  covering  tho  history'  from  176  n.&  to  the 
victory  over  Nicanor  ^160  B.C.),  is  much  inferior  in  value. 
It  begins  with  two  epistles  which  are  certainly  furgeriee, 
anti  then  proceeds  to  the  task  of  summarizing  in  one  book 
the  five  books  of  a certain  Jason  of  Cyrene  on  the  war  of 
liberation  against  Antiochus  Epiphanes.  The  narrative  is 
a useful  supplement  to  that  in  the  first  book,  but  is  not 
nearly  so  trustworthy,  and  can  never  claim  the  preference 
where  the  two  are  iu  conflict  Geiger  has  shown  that  in 
2 Maccabees  the  history  is  coloured  and  distorted  by  sytu- 
l»athy  with  the  Pharisees,  who  became  the  bitter  enemies 
of  the  Uasmoneans  ( Unchrifi  und  Utbers.,  book  i.  § 4). 

3 Maccabees  records  a persecution  of  the  Alexandrian 
Jews  by  Ptolemy  XV.  Phil  opa  tor,  with  the  ultimate  re- 
pentance of  the  tyrant  It  is  quite  unhistorical,  and  the 
local  feast  of  tho  Alexandrian  Jews,  of  which  it  professes 
to  explain  the  origin  hi  36),  is  connected  by  Josephus 
(Coni.  Ap , il  5)  with  an  event  that  took  place  under 
Ptolemy  Pliyscon.  Ewald's  conjecture  that  the  story  con- 
tains a hidden  reference  to  the  emperor  Cains  (GescJL,  iv. 
611  sq.)  has  found  considerable  favour.  It  seems  strange 
that  this  book  should  ever  have  found  entrance  in 
Christian  circles.  It  had,  however,  considerable  accept- 
ance in  the  Eastern  Church. 

4 Maccabees,  also  known  by  the  title  srspl  ai-roa/wropoc 
kayUrpav,  “on  the  aovereignty  of  reason,"  was  ascribed  to 
Josephus  by  Eusebius  and  Jerome.  This  opinion  is  now 
given  up,  and  nothing  certain  can  be  said  of  its  origin. 
It  is  a not  uninteresting  specimen  of  a Jewish  philosophical 
theme  composed  under  Stoic  influence.  The  author  illus- 
trates the  sovereignty  of  pious  reason  over  the  passions  by 
historical  examples,  and  is  thus  led  to  give  anecdotes  from 
the  time  of  the  Maccabees. 

Fritzsche’a  edition  of  the  Apocrypha  (1871)  U the  best,  and 'con- 
tains the  four  books  of  Maccabeeo.  Grimm’s  commentary  on  1 
Mac.  appeared  in  1883,  on  the  other  three  books  in  1857.  There  is 
also  a commentary  on  1 Mac.  by  Kail,  1875.  On  4 Mac.  there  isnn 
elaborate  atndy  by  Froudenthaf,  Die  FI.  Josephus  beigelegU  fichtifl 
Utber  die  Hemciiafl  der  Vemun/t,  Breslau,  18C0.  Foe  further 
literature  see  Sdiurer,  NTlichs  ZeitgcsrhichU  (1874),  np.  19,  B50 
sq  , and  his  excellent  article  “ Apoktypheu  ” in  Herrog-PHtt,  12.  K.. 
vol.  L ‘An  Arabic  " Book  of  Maccabees,'’  giving  a compand  uf 
Jewish  history  from  the  xJT.ur  of  Iloliodorus  to  the  last  part  of 
Horod’s  reign,  is  printed  in  the  Paris  and  London  Polyf’lotta.  A so- 
called  “ Fifth  Book  of  Maccabees  **  is  also  contained  in  the  great 
Ambrosian  Pcabito.  It  is  in  fact  the  sixth  book  of  Josephus  Ds 
Belio  Judaic o. 

MACCLESFIELD,  a municipal  and  parliamentary 
borough  and  market-town  of  Cheshire,  England,  is  situated 
ou  a declivity  near  tho  borders  df  what  is  still  known  as 
tho  Macclesfield  Forest,  17  mile*  south-sooth -oast  of 
Manchester,  and  37  east-north-east  of  Chester.  It  consists 

authority,  and  in  the  NUrian  MS.  used  by  Lagarde  for  hi*,  edition 
of  tho  Syriac  Apocrypha  (tf.  .Wright's  Cat.,  1.  88),  the  title  runs 

S<  woo  norm  itnav  m?  ppnoi  irapcT  trap  tow.  to* 

ere  ms  to  confirm  Heinichen’s  reading  0?  and  3 being  easily  inter- 
changed In  Syrian  MSS. ).  The  tea*  may  be  **  the  prince  of  the  home 
which  God  hath  built  ap.” 

4 Ewakl  (Oesck.  ir.  486)  end  before  him  Whkton  conjectured  that 
Josephus  did  not  posses*  the  last  part  of  the  book.  Deatinon  {ut 
supra,  p.  80  sq.)  develops  this  Conjecture,  and  believes  that  the  book 
originally  ended  with  the  liberation  of  Judaea  under  Simon,  ami  that 
tho  interval  between  tide  book  ami  tho  axuiuia  of  Hyrcanus  waa  filled 
up  later. 
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•f  four  principal  streets,  which  meet  in  the  marketplace, 
and  within  the  last  twenty  years  has  undergone  great  im- 
provement* The  old  church  of  St  Michael,  on  the  brow 
of  the  hill,  was  founded  by  Eleanor,  queen  of  Edward  I., 
in  1278,  and  in  1740  was  partly  rebuilt  and  greatly 
enlarged-  The  lofty  ateeple  by  which  to  massive  tower 
was  formerly  surmounted  was  battered  down  by  the 
parliamentary  forces  during  the  civil  war.  Connected 
with  the  church  there  are  two  chapels,  one  of  which, 
Rivera  Chapel,  belonged  to  a college  of  secular  priests 
founded  in  1501  by  Thomas  Savage,  afterwards  arch- 
bishop of  York.  Both  the  church  and  chapels  contain 
several  ancient  monuments.  For  the  free  grammar 
school,  originally  founded  in  1502  by  Sir  John  Percival, 
and  refounded  in  1552  by  Edward  VI.,  a new  building 
was  erected  in  .1856  at  a cost  of  £3000.  A commercial 
school  was  erected  in  1840  out  of  the  funds  of  the 
grammar  school  Among  the  other  public  buildings  are 
the  town-hall  in  the  Grecian  style  (1823-24),  with  a new 
frontago  (1869-70),  the  union  workhouse  (1843-44),  the 
county  lunatic  asylum  (1868-71),  and  the  infirmary  (1872). 
The  neighbouring  castle  of  the  duke  of  Buckingham  was 
the  residence  of  Duke  Humphrey  in  the  15th  century. 
Originally  the  trade  of  Macclesfield  was  principally 
iu  twist  and  silk  buttons,  but  this  has  been  completely 
superseded  by  the  manufacture  of  all  kinds  of  silk.  The 
first  mill  for  silk- throwing  was  opened  in  1756,  and  the 
Manufacture  of  broad  silks  was  introduced  in  1790. 
Besides  this  staple  trade,  there  are  various  textile  manu- 
factures and  extensive  breweries.  The  population  of  the 
municipal  borough  (3235  acres)  in  1871  was  35,540,  and 
of  the  parliamentary  borough  (3272  acres) _35, 570. In 
1881  the  numbers  wero  37,514  and  37,620. 

Previous  to  the  Conquest,  Macclesfield  constituted  a ]>ortion  of 
the  royal  demesne  of  the  carls  of  Mercia.  At  Domesday  it  waa  in- 
cluded in  the  earldom  of  Chester,  and  after  the  abolition  of  that 
jurisdiction  it  relapsed  to  the  crown.  * In  1261  it  was  made  a 
borough,  and  in  1678  it  obtained  incorporation  from  Charles  II. 
It  has  returned  two  members  to  parliament  since  the  first  Reform 
Act,  and  its  boundary  was  enlarged  in  1868. 

M'CLURE,  Sir  Robert  John»Le  Mrsurieb,"  the 
discoverer  of  the  North-West  Fassage,  was  born  at 
Wexford,  January  28,  1807,  and  died  in  London,  October 
17,  1873.  He  was  tbe  posthumous  eon  of  one  of 
Abercrombta’a  captains,  and  spent  his  childhood  under  tho 
care  of  bis  godfather,  General  Le  Mesuricr,  hereditary 
governor  of  Alderney.  Schooled  in  Arctic  exploration  by 
his  service  under  Captain  Back  on  board  tho  “ Terror,"  he 
was  first  lieutenant  of  the  “ Enterprise  ” during  the 
Franklin  search  expedition  (1848-49),  and  in  1850  was 
placed  in  command  of  the  expedition  which,  battling  with 
the  frozen  sea  for  four  years,  succeeded  in  passing  from 
ocean  to  ocean  to  the  north  of  the  American  continent 
M'Clure  was  knighted  on  his  return,  and  received  gold 
medals  from  the  English  and  the  French  geographical 
societies.  During  the  Canadian  insurrections  of  1836-38 
he  had  performed  some  gallant  exploits  on  the  lakes, — on 
one  occasion,  in  the  eagerness  of  pursuit,  infringing  tho 
territory  of  the  United  States;  and  between  1856  and 
1861  he  rendered  good  service  in  the  Chinese  war  at  the 
storming  of  Canton,  Ac.  His  latter  years  wore  spent  in  a 
quiet  country  life.  He  wo3  appointed  Commander  of  the 
Bath  in  1859,  and  had  attained  the  rank  of  vice-admiral 
on  the  retired  list  See  Admiral  Sherard  Osborn,  The 
Discovery  of  a Norik-  West  Passage. 

M‘CRIE,  Thomas  (1772-1835),  was  born  at  Dunse  or 
Duns  in  Berwickshire,  Scotland,  November  1772.  He 
studied  in  Edinburgh  University,  and  thereafter  in  the 
divinity  hall  at  Whitburn.  In  1796  he  was  ordained 
minister  of  the  Second  Associate  Congregation,  Edinburgh, 
the  place  of  worship  being  in  the  Potterrow. 


At  an  early  period  in  its  history  the  Secession  Church  m 
Scotland  had  been  divided  by  a controversy  about  tbe 
burgess  oath  into  Burghers  and  Antiburghers  ; but  toward* 
tbe  close  of  the  century  the  Antiburgber  Synod,  to 
which  M'Crie  belonged,  showed  symptoms  of  a disposition 
to  qualify  adherence  to  the  subordinate  standards  of  the 
Church  of  Scotland  on  such  points  as  the  magistrate's 
power  riVea  screw  and  national  covenanting,  and  a new 
historical  manifesto  was  prepared  called  The  Narrative  ami 
Testimony,  which  was  adopted  as  a term  of  communion 
by  the  general  synod  in  1804.  M'Crie  was  one  of  those 
who  protested  against  this  departure,  as  they  deemed  itj 
from  Secession  principles,  and,  declining  to  acknowledge 
the  jurisdiction  of  the  synod,  constituted  themselves  into 
a presbytery  under  the  name  of  “The  Constitutional 
Associate  Presbytery.”  M'Crie  was  in  consequence  deposed 
by  the  Associate  Synod,  and  his  congregation  withdrew 
with  him  to  a place  of  worship  in  the  south  side  of  the 
town,  in  which  he  officiated  to  the  close  of  his  life. 

From  the  time  of  his  settlement  in  Edinburgh,  M'Crie 
devoted  himself  to  historical  investigations  into  the  history, 
constitution,  and  polity  of  the  churches  'of  tho  Reforma- 
tion ; and  the  first  ripe  fruits  of  his  study  were  given  to 
the  public  in  November  1811  in  the  form  of  The  Life  of 
John  Knox , containing  illustrations  of  the  History  of  tlte 
Deformation  in  Scotland,  which  procured  for  the  author 
the  degree  of  D.D.  from  his  alma  mater,  an  honour  con- 
ferred then  for  the  first  time  upon  a Scottish  dissenting 
minister.  At  tho  solicitation  of  his  friend  Andrew  Thomson, 
M'Crie  became  a contributor  to  The  Edinburgh  Christian 
Instructor , and  in  three  successive  numbers  for  1817  he 
subjected  Sir  W.  Scott’s  Tales  of  wy  Landlord  to  a 
criticism  which  took  the  form  of  a Vindication  of  the 
Covenanters.  Preserving  the  continuity  of  his  historical 
studies,  he  followed  up  his  first  work  with  The  Life  of 
Andrew  Melville , 1819.  Negotiations  for  union  between 
the  Burghers  and  Antiburgbere  resulted,  in  1820,  in  the 
formation  of  the  United  Secession  Synod,  and  called 
forth  from  Dr  M'Crie  Two  Discourses  on  the  Unity  of  the 
Church,  her  Divisions , and  their  Removal,  in  which  what 
he  considered  to  be  the  fallacious  and  unscriptural  character 
of  the  plan  for  union  adopted  by  the  United  Synod  i* 
pointed  out  Several  of  his  former  brethren  among  the 
Antiburghers,  dissatisfied  with  the  union  of  1820,  had 
formed  themselves  into  a separate  synod,  and  between 
these  and  the  Constitutional  Presbytery  a union  was  formed 
in  1827,  the  uniting  bodies  assuming  the  name  of  the 
Associate  Synod  of  Original  Seceders,  of  which  branch  of 
the  Secession  in  Scotland  M'Crie  continued  through  tho 
rest  of  his  life  the  best  known  representative.  In  1827 
he  published  a History  of  the  Progress  and  Svpjtrcssion  of 
the  Reformation  in  Italy  in  the  1C th  century,  and  in  1820 
a similar  History  of  the  Reformation  in  Spain, 

Great  as  was  his  absorption  in  historical  research,  it  did 
not  prevent  his  taking  a lively  interest  in  the  leading 
questions  of  tho  day ; in  pamphlets  and  on  the  platform  he 
maintained  his  convictions,  not  always  popular,  on  such 
matters  as  Greek  independence,  Catholic  emancipation,  the 
“ Marrow”  and  “ Voluntary ’’  controversies,  Irish  education, 
and  church  patronage.  His  evidence  on  the  last-named 
matter  before  a committee  of  the  House  of  Commons 
is  contained  in  tho  parliamentary  publications  of  1 834. 

The  latest  literary  undertaking  of  M'Crie  was  a life  of 
John  Calvin.  Although  he  had  been  gathering  material 
for  this  project  for  several  years,  it  was  not  till  a late  period 
of  his  life  that,  stimulated  by  the  assistance  of  his  son 
John,  then  in  Genova,  he  seriously  addressed  himself  to 
the  task.  Only  three  chapters  of  the  work  were  computed 
when  the  writer  was  struck  down  by  apoplexy.  . He  died 
on  the  5th  of  August  1835. 


MAC- 

In  addition  to  the  works  the  title*  of  which  have  lx*n  already 
^ivru.  Dr  M*Crie  published  the  following:— (1)  The  Duly  <f  Chrir • 
tian  Societies  feimn is  each  other,  a Sermon,  1797  (aflerwanla  tup* 
JWMaeii  by  the  author,  now  extremely  scarce);  (2)  Statement  of  the 
Inference  between  the  Profession  of  the  Reformed  Church  of  Scotland 
mod  the  Profession  contained  in  the  Neu>  Testimony  adopted  by  the 
General  Associate  Synod,  1807 ; (8)  Free  Thought*  on  the  late 
Religions  Celebration  of  the  Funeral  if  the  Prince**  Charlotte,  1817 ; 
<4)  M,nioira  of  Veiteh  and  Brymon,  1825  ; (5)  JFhat  Ought  the 
General  Assembly  to  do  at  the  Present  Crisisi  1833.  The  roathu- 
fciotu  publications  are — (1)  Armour.  1836;  (2)  Ledum  on  the  Book 

t Esther,  1838  ; (3)  hliseelldheous  IF  riling*,  1841 ; (4)  The  Early 
ear * of  John  Calvin,  a Fragment,  1880. 

An  estimate  of  the  services  ami  a graphic  description  of  the 
pmonal  appearance  of  Dr  M'Crie  are  to  be  found  in  The  Headship 
•f  Christ  (pp.  77-129),  and  in  J/y  Schools  and  Schoolmasters  (chap, 
xri. ),  both  by  Hugh  Miller. 

MACCULLAGH,  James  (1809-1846),  one  of  the  most 
ariegnn^  geometers  of  modem  times,  was  bon)  in  1809,  near 
^trabane,  Ireland.  After  an  exceptionally  brilliant  under* 
graduate  career  in  Trinity  College,  Dublin,  he  was  elected 
felloe  in  1832.  From  1832  to  1843  he  held  the  chair  of 
nwthe.  tatics ; and  during  his  tenure  of  this  post,  for  which 
he  was  specially  fitted,  he  improved  in  a most  marked 
manner  the  position  of  his  university  as  a mathematical 
centre.  In  1843  he  was  transferred  to  the  chair  of  natural 
philosophy  for  which  he  was  not  nearly  so  well  qualified. 
Overwork,  mainly  on  subjects  beyond  the  natural  range  of 
his  powers,  induced  mental  disease ; and  he  died  by  his 
own  hand  in  1816.  His  Worls  have  been  published  in 
a collected  form  (Dublin  University  Press  Series,  1880). 
Their  distinguishing  feature  is  the  geometry, — which  has 
tarely  been  applied  either  to  pure  space  problems  or  to 
known  physical  questions  such  as  the  rotation  of  a rigid 
•olid  or  the  properties  of  Fresnel’s  wave-surface  with  such 
singular  elegance.  In  this  respect  his  work  takes  rank 
with  that  of  Poinsok  No  higher  praise  could  be  given. 
One  specially  remarkable  geometrical  discovery  of  Mac* 
collagh’a  is  that  of  the  “modular  generation  of  surfaces 
of  the  second  degree*;  and  a noteworthy  contribution  to 
physical  optica  is  his  “ theorem  of  the  polar  plana*  But 
his  methods,  which,  in  less  known  subjects,  were  almost 
entirely  tentative,  were  altogether  inadequate  to  the  solu- 
tion of  the  more  profound  physical  problems  to  which  his 
attention  was  mainly  devoted,  such  as  the  theories  of  double 
refraction,  of  crystalline  reflexion,  Ac.  Here  not  only  are 
the  utmost  powers  of  analysis  required,  but  also  the  high- 
est physical  knowledge  ; and  in  consequence  Maccull&gh’s 
work  was  entirely  overshadowed  by  that  of  contemporaries, 
such  as  Caochy  and  Green.  See,  on  this  point,  Stokes’s 
44  Report  on  Double  Refraction"  (B.  A.  Repori,  1862). 
The  story  of  his  later  days  painfully  suggests  the  compari- 
son of  a high-bred  but  slight  racer  tearing  itself  to  pieces  in 
the  vain  endeavour  to  move  a huge  load,  which  a traction- 
engine  could  draw  with  easo  and  promptitude.  He  wasted, 
on  problems  altogether  beyond  his  etrength,  powers  of  no 
common  order,  which,  had  they  only  been  suitably  directed, 
■night  have  immensely  extended  our  knowledge.  Such, 
at  least,  is  the  estimate  which  we  cannot  avoid  forrnmg 
from  a purnsal  of  his  published  works.  Ho  had  “ conical 
refraction  " in  his  hand  for  years  without  knowing  its  value. 
The  reader  who  wishes  to  see  the  other  side  of  the  ques- 
tion (Maccullagh  represented  as  standing  to  Fresnel  in  the 
nine  relative  poeition  as  Newton  to  Kepler)  is  referred  to 
the  Proceedings  of  the  Royal  Society,  voL  v.  p.  712  (1847k 
MACCULLOCH,  Hobatio  (1805-1867),  Scotch  land- 
wcape  painter,  was  born  in  Glasgow  in  1805.  An  early 
friendship  with  Sir  Daniel  Xfacnee,  and  William  Leitch, 
the  water-colourist,  was  the  means  of  turning  the  lad's 
attention  to  art,  which  be  studied  for  a year  under  John 
Knox,  a Olasgow  lamlvsrpist  of  some  repute,  with  whom 
Mvrnoe  was  apprenticed  at  the  time.  After  leaving  the 
•rtudio  of  Kuox,  wc  lit »d  him  engaged  at  Cumnock,  paint- 
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ing  the  ornamental  lide  of  inulf  boxea  in  the  msnnfadory 
of  the  Messrs  Smith,  and  afterwards  he  was  employed 
in  Edinburgh  by  Lizars,  the  engraver,  to  colour  the 
illustrations  in  Selby’s  British  Birds  and  similar  works. 
Meanwhile  be  wae  diligently  prosecuting  his  studies  is 
higher  walks  of  art,  and  working  unweariedfy  from  nature, 
greatly  influenced  in  hie  early  practice  by  the  water- 
colours of  H.  W.  Williams, — “Grecian  Williams”  as  he 
was  called, — whose  works  had  a charm  for  the  young 
I>ainter  after  the  drier  and  more  elaborate  method  of  his 
first  master.  Returning  to  Glasgow  in  some  four  or 
live  years,  ho  was  employed  by  Mr  Lumeden,  the  lord 
provost,  on  several  large  pictures  for  the  decoration  of  ■ 
public  hsll  which  he  hed  erected  in  St  George's  Place, 
and  be  did  a little  as  a theatrical  scene-painter  in  Kilmer 
nock  and  other  provincial  towns  About  this  time  he  was 
greatly  impressed  with  a picture  by  Thomson  of  Dud- 
dingston,  and  upon  the  works  of  this  artist,  the  greatest 
Scottish  landscapist  that  had  yet  appeared,  the  - art  of 
Macculloch  may  be  eaid  to  have  been  founded.  Gradually 
he  asserted  his  individuality,  and  formed  his  own  style  on 
a closer  atudy  of  nature  then  had  been  possible  to  his 
predecessor,  and  his  works  form  an  interesting  link  of 
connexion  between  the  old  world  of  Scottish  landscape 
and  the  new.  By  its  lovo  of  elaborate  and  balanced  com- 
positions, by  its  choice  of  noble  and  exceptional  scenes, 
his  art  connects  itself  with  that  of  sixty  years  ago ; by  its 
brilliant  and  varied  colouring,  by  its  care  for  detail,  it 
differentiates  itself  from  the  quietude  and  the  stately 
abstraction  of  the  older  landscape  In  1829  Macculloch 
first  figured  in  the  Royal  Scottish  Academy's  exhibition, 
with  a View  of  the  Clyde,  and,  year  by  year,  till  his  death 
on  the  24th  of  Jnne  1867,  he  was  a liberal  contributor  tc 
its  displays.  In  1838  he  was  elected  a member  of  O— 
Scottish  Academy,  and  came  to  reside  in  Edinburgh, 
where  his  genial  manners  gathered  round  him  a large  and 
appreciative  circle  of  the  artists  and  litterateurs  of  the  city. 

Among  the  more  important  of  the  long  eerie,  of  landscapes  which 
he  produced,  subject,  almost  axclasiveiy  from  Scottish  scenery,  may 
be  mentioned— Moonlight  Deer  Startled,  1840 ; Moor  Scene, 
Sunset,  1841;  A Dream  of  tho  Highlands,  1844  ; In  reran  aid 
FerTy,  Loch  Lomond,  1847  ; A Highland  Deer  Forest,  1888} 
Ben  Venae  from  Silver  Strand,  1862 ; and  Bothwell  Castle, 
1868.  Several  works  by  Macculloch  were  engraved  by  William 
Miller  and  William  Fonwl,  and  a volume  of  photographs  from  his 
landscapes,  with  an  excellent  biographical  notice  of  the  artist  by 
Alexander  Fraser,  R.8.A.,  was  published  iu  Edinburgh  In  1872. 

MACCULLOCH,  John  (1773-1835),  one  of  the  most 
eminent  geologists  of  his  time,  descended  from  the 
MaccuUochs  of  Nether  Ardwell  in  Galloway,  was  bom  in 
Guernsey,  6th  October  1773,  his  mother  being  a native  of 
that  island.  Having  displayed  remarkable  powers  as  a 
boy,  he  was  sent  to  study  medicine  in  the  university  of 
Edinburgh,  took  his  diploma  there,  and  entered  the  army 
as  assistant  surgeon.  Attaching  himBelf  to  ths  artillery, 
he  became  chemist  to  the  Board  of  Ordnance  (1803),  and 
thus  began  relations  with  the  Government  which  materially 
affected  his  future  career.  He  still  continued,  however,  to 
practise  for  a time  as  a physician,  and  then  resided  at 
Blackheath.  In  the  year  1811  ha  communicated  his  first 
papers  to  the  Geological  Societv.  They  were  devoted  to 
an  elucidation  ot  the  geological  structure  of  Guernsey,  of 
the  Channel  Islands,  tnd  of  Heligoland.  The  evidenea 
they  afforded  of  his  capacity,  and  the  fact  that  he  already 
baa  received  a scientific  appointment,  probably  led  to  hie 
being  selected  by  Government  to  make  some  geological  and 
mineral  ogi  cat  investigations  in  Scotland.  He  was  aaked 
to  report  upon  stones  adapted  for  use  in  powder-mill* 
upon  the  suitability  of  the  chief  Scottish  mountains  for  a 
repetition  of  the  pendulum  experiments  previously  con- 
ducted by  Mtskelyne  tnd  Playfair  at  Scbiehellion,  end  on 
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the  deviation*  of  the  plumb-line  along  the  meridian  of  the 
Trigonometrical  Survey.  In  tbe  course  of  the  explorations 
oeceesary  for  the  purposes  of  theeo  reports  he  mado 
extensive  observations  on  the  geology  and  mineralogy  of 
Scotland.  He  formed  also  a collection  of  the  mineral 
productions  sod  rocks  of  that  country,  which  he  presented 
to  tbe  Geological  Society  in  1814.  At  that  time  compara- 
tively little  hod  been  done  in  the  investigation  of  Scottish 
geology.  Finding  the  field  so  entirely  hie  own,  and  so  fall 
of  promise,  be  devoted  himself  to  its  cultivation  with  great 
ssdouc.  One  of  his  earliest  and  most  important  labours 
was  the  examination  of  the  whole  range  of  inlands  along 
tbe  west  of  Scotland,  at  that  time  not  easily  visited,  and 
presenting  mady  obstacles  to  a scientific  explorer.  The 
results  of  this  survey  appeared  (1819)  in  the  form  of  his 
Description  of  the  Western  Islands  of  Scotland,  including 
the  Isle  of  Man  (2  vote.  8vo,  with  an  atlas  of  plates  in 
4 to),  wBicb  forms  one  of  the  classical  treatises  on  British 
geology.  He  continued  to  write  papers,  chiefly  on  the 
rocks  and  minerals  of  Scotland,  and  had  at  lost  gathered 
so  large  an  amount  of  information  that  the  Government 
was  prevailed  upon  in  the  year  1826  to  employ  him  in  the 
preparation  of  a geological  map  of  Scotland.  From  that 
data  up  to  the  time  of  his  death  he  returned  each  summer 
to  Scotland  and  traversed  every  district  of  the  kingdom, 
inserting  the  geological  features  upon  Arrownmith’s  map, 
which  was  the  only  one  then  available  for  his  purpose. 
He  lived  to  complete  this  great  labour,  and  .to  prepare  also 
a small  volame  explanatory  of  the  map,  bat  he  died  before 
these  ware  published  in  1636.  Among  his  other  works  the 
following  may  be  mentioned  : — A Geological  Classification 
of  Rotks,  with  Descriptive  Synopses,  comprising  the  Elements 
of  Geology , 1 vqL  8vo,  1821 ; The  Highlands  and  Western 
Islands  of  Scotland,  in  a Beriea  of  letters  to  Sir  Walter 
Scott,  4 vola.  8vo,  1824 ; A System  of  Otology , with  a 
Theory  of  the  Earth  and  an  examination  of  its  Connexion 
with  the  Sacred  Records,  2 vola.  8vo,  1831.  His  versatility 
of  acquirement  waa  shown  by  the  publication  also  of  works 
on  malaria,  remittent  and  intermittent  diseases,  the  art 
of  making  winea,  natural  and  revealed  religion,  besides 
numerous  memoirs  in  various  departments  of  natural 
history  and  antiquities.  During  a visit  to  Cornwall  he 
was  killed  by  being  dragged  along  in  the  wheel  of  his 
carriage,  21st  August  1835. 

Dr  MaocnHoch’s  name  will  ever  be  rewarded  with  honour  an  one 
of  the  pioneers  of  ecology  in  Britain.  Essentially  a mineralogist 
end  petrographer,  he  was  this  first  to  trace  oat  with  some  approach 
to  truth  the  general  distribution  of  the  rations'  rock-formations  of 
Scotland.  Mis  temperament  unhappily  led  him  to  look  with 
jealousy  and  mistrust  upon  the  labours  of  some  of  his  more  illos- 
trious  contemporaries,  and  even  to  ignore  them  in  his  published 
writings.  In  particular  he  appears  to  hare  been  irritated  by  the 
rapid  ail  ranees  made  by  paheon  to  logical  geology,  and  the  increas- 
ingly large  place  given  to  that  department  of  the  science,  while  his 
own  favourite  domain  of  minerals  and  rocks  was  proportionately 
neglected.  His  feelings  of  dissent  were  strongly  expressed  in  the 
posthumous  memoir  to  accompany  his  map  of  Scotland  ; but  their 
bitterness  may  in  part  be  attributed  to  the  influence  of  failing 
health.  Mach  hostue  criticism  was  expanded  on  his  description  of 
the  manners  and  customs  of  the  Highlander*,  which  wvre  certainly 
amusing  and  picturesque,  though  sometimes  his  love  of  an  effective 
period  seems  to  have  led  him  to  exaggeration.  The  way  in  which  he 
was  appointed  to  conduct  a geological  surrey  of  Scotland,  unknown 
to  tho  public  bodies  of  that  country,  also  led  to  considerable  oppo- 
sition. Bat  tho  solid  services  rendered  by  Maacullooh  to  the  progress 
of  geology  mast  be  regarded  as  far  outweighing  any  objections  tliai 
have  been  made  to  his  literary  work  or  peculiarities  of  character. 

M‘CULLOCH,  John  Ramsay  (1779-1864),  a distin- 
guished writer  on  political  economy  and  statistics,  was  born 
on  1st  March  1779,  at  Whithorn  in  Wigtownshire.  HU 
family  belonged  to  the  class  of  “ statesmen,1’  or  small  landed 
proprietors.  Having  received  his  early  education  from  hU 
maternal  grandfather,  a Scotch  clergyman,  he  came  to  Edin- 
burgh, and  was  for  some  time  employed  there  os  a clerk 
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in  the  office  of  a writer  to  the  signet  But,  the  Scotsmm 
newspaper  having  been  established^  the  beginning  of  1817, 
M'Culloch  sent  a contribution  to  the  fourth  number,  th* 
merit  of  which  was  at  once  recognised ; he  soon  became 
connected  with  the  management  of  the  paper,  and  daring 
1816  and  1819  acted  as  editor.  Most  of  his  articles  in 
the  Scotsman  related  to  questions  of  political  economy,  and 
he  delivered  lectures  in  Edinburgh  on  that  science.  He 
now  also  began  to  write  on  subjects  of  the  sain*  class  in  the 
Edinburgh  Rt view,  his  first  contribution  to  that  periodical 
being,  an  article  on  Ricardo’s  Principles  of  Potitiad 
Economy  fh  1818.  Within  the  next  few  years  he  gpss 
both  public  lectures  and  private  instruction  in  Loo  don  cm 
political  economy,  and  had  amongst  bis  hearers  or  pnpaki 
many  persons  of  high  social  position,  and  some  who  worn 
important  in  the.  political  world.  In  1823  he  was  chow 
to  fill  the  lectureship  established  by  subscription  in  honour 
of  the  memory  of  Hi  card  o.  A movement  was  set  on  foot 
in  1825  by  Jeffrey  and  others  to  induce  the  Government 
to  found  in  the  university  of  Edinburgh  a chair  of  politic*! 
economy,  separate  from  that  of  moral  philosophy,  th* 
intention  being  to  obtain  tbe  appointment  fur  M'Culloch. 
This  project  fell  to  the  ground  ; but  in  1828  he  waa  mad* 
professor  of  political  economy  in  tho  London  University. 
He  then  fixed  his  residence  permanently  in  London,  where 
he  continued  his  literary  work,  being  now  one  of  the  regular 
writers  in  the  Edinburgh  Review.  Indeed  it  appoars  front 
a letter  of  liis  to  Macvey  Napier  in  1830  that  he  regarded 
himself,  though  Napier  did  not  admit  tho  justice  of  the 
claim,  as  entitled  to  be  the  sole  contributor  of  economical 
articles  to  tho  Review*  In  1838  he  was  appointed  comp- 
troller of  Her  Majesty's  Stationery  Office ; the  duties  of 
this  position,  which  he  bold  till  his  death,  be  discharged 
with  conscientious  fidelity,  and  introduced  important  re- 
forms in  the  management  of  the  department  Sit  Robert- 
Peel,  in  recognition  of  the  services  he  had  rendered  to 
political  science,  conferred  on  1dm  a literary  pension  of 
£200  per  annum.  He  was  elected  a foreign  associate  of 
tho  Institute  of  France  (Academy  of  Moral  and  Political 
Sciences).  Ho  died,  after  a short  illness,  on  1 1th  November 
1864,  in  tho  seventy-sixth  year  of  his  age.  To  his  personal 
character  and  social  qualities  very  favourable  testimony  sr 
borne  by  those  who  knew  him  beet.  In  general  politics- 
be  alwayB  remained  a Whig  pure  and  simple;  though 
he  was  in  intimate  relations  with  James  Mill  and  hie  circlet 
he  never  shared  the  Radical  opinions  of  that  group. 

M*Culloeh  cannot  be  regarded  as  antrrigiual  thinker  on  political 
economy.  Ho  did  not  contribute  any  new  idea^  to  that  science  or 
introduce  any  noteworthy  correction  of  the  views,  either  as  to 
method  or  doctrine,  generally  accepted  by  the  dominant  arhoel-ef 
bis  day.  But  the  work  he  uid  moat  bo  pronounced,  is  relation  to 
the  wants  of  his  time,  a very  valuable  one.  It  was  at  an  important 
crisis  that  hcr  appeared  to  the  field  of  economical  discussion.  T^* 
principles  'of  free  trade  had  been  - powerfully  asserted  total*  to* 
public  in  the  celebrated  petition  of  the  merchants  of  London,  draw* 
op  by  Mr  Tooka  and  presented  to  parliament  by  Mr  Alexander 
Baring  in  1820.  Political  economy,  to  which  the  bullion  con- 
troversy he  l previously  attracted  much  attentioir,  was  more  and 
more  engaging  tho  minds  of  political  writers  and  of  states***. 
But  tho  new  views  had  to  encounter  fierce  and  sometimes  oj> 
scrupulous  opposition.  The  Edinburgh  Review  was  the  principal 
organ  of  the  reformers,  and  was  maintaining,  when  M'Cullaek 
became  a writer  in  it,  an  energetic  warfare  against  tho  policy 
founded  on  the  mercantile  theory  of  wealth.  Naturally  endowed 
with  strong  sense  and  sagacity,  and  possessing  a rare  capacity  for 
arduous  and  prolonged  mental  exertion,  he  threw  himself,  with 
the  ardour  of  conviation,  into  the  great  straggle.  There  can  to  no 
doubt  that  his  labours  on  the  whole  contributed  largely  to  tor 
diffusion  of  just  ideas  on  the  economic  questions  then  under  debate, 
and  to  tho  right  direction  of  the  national  legislation  with  reaped 
to  them,  It  must  at  the  same  time  be  admitted  thAt  his  treat- 
ment of  the  subjects  with  which  ho  dealt  is  not  marked  by  nr 
special  breadth  or  elevation.  He  adopted  too  hastily  the  theoictas 
exaggerations  of  some  of  Smith's  successors,  and  exhibited  to  foil 
measure  their  habitual  deaduess,  to  the  study  of  social  questions. 
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U nil  but  material  ronsklerxtion*.  In  his  evidence  before  the 
; «i  ikrnuoury  cummltoc  ou  the  W*te  of  Irelxad  in  1825  he  stated 
•pinions,  afterwards  more  fully  asserted  in  the  Edinburgh  Jtniar, 
mi  the  subject  of  Irish  Absenteeism,  which  tended  to  disgust  persons 
of  intelligence  and  right  feeling  with  a science  which,  as  intcqjrrted 
bf  him,  seemed  to  lead  to  ruactical  absurdities,  and  in  other 
quarters  h»d,  it  is  to  b*  feared,  tUa  etlect  of  supplying  a okutible 
excuse  for  cat  clearness  on  the  port  of  the  rioh  and  great  with  respect 
to  tha  inferior  classes  of  aociety.  These  opinions  could  not  be 

i'nstifiedeven  on  strictly  economic  grounds,  as  has  since  been  shown 
>y  Longfield  and  Senior.  XI  ‘Cullocli  had  in  him  an  dement  of 
intellectual  wilfulnessor  perverse  aelf-nsaertion,  comi«red  by  hhi 
friends  and  admirers  to  the  despotic  dogmatism  of  Johnson,  which 
both  in  conversation  and  in  his  writings  led  him  into  the  enuncia- 
tion and  defence  of  paradoxes;  a notable  example  of  this  is  furnished 
by  tho  obstinacy  with  which  to  the  last,  in  tho  teeth  of  evidence,  ho 
dung  to  the  doctrine  of  the  impolicy  of  cheap  postage.  M'Cnllock 
was  deficient  in  litarary  taste,  and  never  attained  any  high  degree 
of  excellence  in  style.  His  expression  is  often  slipshod,  and  a 
rertain  coarseness  in  his  images  sometimes  throws  an  air  of  vulgarity 
over  his  pages.  Hio  nntne  will  probably  be  less  permanently 
associated  with  anything  he  has  written  on  economic  science, 
strictly  so  called,  than  with  his  great  statistical  and  other  compila- 
tions. His  Dictionary  of  Commerce  and  Commercial  Xariyatitm 
and  his  Statistical  Account  of  the  British  Empire — however  they 
may  be  expanded  and  altered,  ns  they  have  aln.ndy  been,  in  succes- 
sive editions — will  long  remain  imposing  monuments  of  his  extensive 
and  varied  knowledge  and  his  indefatigable  industry.  Another 
useful  work  of  reference,  also  the  fruit  of  wide  erudition  and 
much  labour,  is  his  LUtrulur t <f  Political  Economy.  Though 
weak  on  the  side  of  the  foreign  literature  of  the  science,  it  is 
verr  valuable  as  a guide  to  British  writers,  and,  in  relation  to  its 
entire  luid,  has  not  yet  been  superseded  by  any  English  book. 

The  follow!**  Is  a»  comj'.et*  a U»t  of  hi*  pob  Iwu.oim  a*  U hu  barn  found 
poirklblr  lo  form  : — An  Eit**  on  tho  Redxetion  the  IntemU  on  I hi  Rational 
Debt.  ISIS;  An  /utry  m |A<  faedtom  of  Replacing  tho  Inlet  rot  on  the  ICaliaaat 
DeU,  ISULi  A Dlttaarie  on  tho  Rut.  Pitrjmt,  peculiar  Otyoru,  n»d  Itaporlaneo 
of  routes’  Economy,  IN* ; the  article  Pouric*L  Eco.vo*r  In  ihe  supplement  to 
(Jan  Oth  edit  Km  «f  ilia  Earyelopadta  Rritmnieo,  nficr«Mrd«  rth-iigna  Into  The 
Prbnriptoo  of  PoUiifat  Economy,  aith  a iketth  of  the  Rite  and  progreu  <*/  tho 
Srtewre,  1SS0,  and  attain  1W3.  IMS  (translated  into  Fmich  by  Auirttatln  Plsneh**, 
ISil).  Ihettonarm,  prat  Heat,  Theoretical,  ami  Jhitorrcal.  ot  Cummnne  aad  Com- 
martial  Xailyalion.  1W2 ; .Statistical  Account  of  tho  British  Empire,  ls37 ; 
DMiammry.  Geographical.  Bt  atilt  leal,  and  Historical,  <f  the  carious  Countries, 
PI  or  tt,  a ad  Sxtura!  Qt.ietU  fa  tha  IF 'or  Id,  Is*  Mi  (several  editions  of  the  Ust 
time  have  since  appealed,  and  til*  ft*t  t»o  of  them  have  been  reprinted  In  the 
I nitvd  States,  and  (rmaalated  into  fnden  lan  jin  go) ; Statements  itlststrafim  of 
the  Pol  Up  and  probable  Con  ut  ntn  oft  ho  juopeae  d Repeal  of  tho  exist  tug  Corn- 
Lmero  an h tho  Imposition  in  their  Head  of  a model  ate  Fixed  Doty  on  Foreign  Com. 
ISil;  Alemoraudamo  on  the  p rape  ted  I mporiot  ton  af  Foreign  Beef  and  Lite  Stork, 
IMS;  A Treatise  on  tho  Principles  ant  PntetUal  I afrit  me  o/  Taxation  aid  tho 
F -reding  Bpotera.  1 “43 ; The  Litamtmro  of  Political  Economy.  IS44  ; A Treatise  On 
the  Smreucam  to  Property  Vacant  fry  Death,  IS4H  ; Treatise  cm  the  Circumstances 
which  determine  the  Rate  of  Wagn  awd  the  Condition  of  the  Labouring  Clones, 
last  (aa  earlier  edition  had  appeared  anonymousf)  In  162C);  Coni idnat tom  on 
Partnership  mtk  Limited  liabl'Uy,  JH3G  ; perinea*  and  nefr*  to  a selrct  eotlerilon. 
In  4 vola.  «l  aearce  and  valuable  economical  tracts,  nr  mils  ted  at  Lutd  OrrrttMie'* 
aapvnac.  18SS-SS.  lie  united  In  on*  volume  (hi  cd.,  1»1U)  a number  of  Ms  minor 
Treatise*  and  Essay*  aamltfrctieonnet'ed  retth  Ronuomk  Pmicf,  many  of  which  hail 
rppaarrd  aa  artUiea  In  tha  £ucyclopa:dia  Britannira.  He  also  printed,  for  private 
dlautbutkvi  emoagat  hie  friends,  a catalogue  of  lila  library . — which  cnotainod  a 
Am  rot  Keel  Km  of  book*  on  Ms  oarn  apodal  suWcds,— smug  critical  and  Mo- 
graphkal  aotkaa  do  had  edited  la  ISIS  SrnlUs  t Wealth  of  Sett  out,  with  a Ufa 
of  thr  author,  an  Introductory  discourse,  notes,  and  supplemental  dissertations; 
iha  small  be  steatly  mlatryod  and  improved  h»  the  Mitten#  of  1«SS  and  1*S0.  In 
IMS  he  cdi'eU  itksudu  s works,  with  a notice  af  the  life  and  writings  of  tho 
aattor.  (J.  X.  L) 

MACDONALD,  ^TiExyK-JACQUEs  JosF.rn-ALEXAhDRE 
(1765-1840),  duko  of  Taranto,  and  marshal  of  France, 
was  bom  at  Sanccrro  on  November  17,  1 7 05.  His  father 
came  of  an  old  Jacobite  family,  which  had  followed  James 
I f.  to  France,  and  was  a near  relative  of  tho  celebrated  Flora 
Macdonald  (1722-1790),  tho  heroine  whose  courage  and 
fidelity  were  at  one  critical  period  the  sole  means  by  which 
Prince  Charles  Edward  was  enabled  to  elude  hia  enemies 
after  tho  defeat  of  CuDoden  in  1746.  In  1784  Macdonald 
joined  the  legion  raised  by  the  second  Marshal  Mailleboia  to 
support  the  revolutionary  party  in  Holland  against  the  Prus- 
sians, and  after  it  was  disbanded  ho  received  a commission 
in  the  regiment  of  DQlon.  On  the  breaking  out  of  the 
Revolution,  tho  regiment  of  Dillon  remained  eminently 
loyal,  nearly  all  its  officers  emigrating  with  the  princes, 
with  the  exception  of  Macdonald,  who  was  in  love  with 
a Mademoiselle  Jacob,  whose  father  was  enthusiastic  for 
the  doctrines  of  the  Revolution.  His  lova  was  successful, 
and  directly  alter  his  marriage  ho  wus  appointed  aide- 
de-camp  to  General  Dtunouriez.  He  also  distinguished 
himself  at  Jemmapes,  and  was  promoted  colonel  in  1794. 
He  refused  to  desert  to  the  Austrians  with  Dumouricz, 
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and  as  a reward  was  made  general  of  brigade,  and 
appointed  to  command  the  leading  brigade  in  Pichegrn'* 
invasion  of  Holland.  His  knowledge  of  the  country  proved 
most  useful,  and  he  was  instrumental  in  the  capture  of  tho 
Dutch  fleet  by  the  French  hussars.  In  1797  he  was  made 
general  of  division,  and  transferred  first  to  the  army  of  tho 
Rhine  aud  then  to  that  of  Italy.  When  he  reached  Italy, 
the  peace  of  Campo  Fonnio  bad  been  signed,  and  General 
Bonaparte  had  returned  to  France ; but,  under  the  direction 
of  Berthier,  Macdonald  first  occupied  Rome,  of  which  he 
was  made  governor,  and  then  in  conjunction  with  Cham- 
pionnet  Re  defeated  General  Mack,  and  revolutionised  the 
kingdom  of  Naples  under  the  title  of  the  Parthenopeeau 
Republic.  When  Suwaroff  invaded  northern  Italy,  and 
was  winning  back  tho  conquoit*  of  Bonaparte,  General 
Macdonald  collected  all  the  troops  in  the  peninsula  and 
moved  northwarda  With  bnt  30,000  men  be  attacked,  at 
the  Trebbia,  Suwaroff  with  50,000,  and  after  three  days 
fighting,  during  which  he  held  tho  Russians  at  bay,  and 
gave  time  for  Moreau  to  come  up,  he  retired  in  good  order 
to  Genoa.  After  this  gallant  behaviour  ho  was  made 
governor  of  Versailles,  and  acquiesced  in,  if  he  did  not 
co-o}>erate  in,  the  events  of  the  18th  Brunmire.  In  1800  he 
received  the  command  of  the  army  in  Switzerland  which 
was  to  maintain  tho  communications  between  the  armies 
of  Germany  and  of  Italy.  He  carried  out  his  orders  to 
tho  lotter,  and  at  last,  in  tho  winter  of  1800-1,  he  was 
ordered  to  march  over  the  Spliigen  Pasa  This  achieve- 
ment is  fully  described  by  Mathieu  Dumas,  who  was  chief 
of  his  staff,  and  Li  at  least  as  noteworthy  as  Bonaparte's 
famous  passage  of  the  Saint  Bernard  before  Marengo, 
though  followed  by  no  such  successful  battle.  On  his 
return  to  Paris  ho  married  tho  widow  of  General  Joubert, 
and  was  appointed  French  plenipotentiary  in  Denmark. 
Returning  in  1805  he  associated  himself  with  Moreau, 
and  incurred  the  dislike  of  Napoleon,  who  did  not  include 
him  in  his  first  creation  of  marshals.  Till  1809  be  re- 
mained without  employment,  but  in  that  year  Napoleon, 
hard  pressed  at  Aspcru,  gave  Macdonald  the  command 
of  a division  in  the  army  of  the  viceroy  of  Italy  which 
was  to  inarch  from  Italy  to  his  help.  He  led  the  arm> 
from  Italy  till  its  junction  with  Napoleon,  and  at  Wagram 
commanded  the  attack  on  the  Austrian  centre  which 
won  the  victory.  Napoleon  made  him  marshal  of  France 
on  the  field  of  battle,  and  presently  created  him  duke 
of  Taranto.  In  1810  he  served  in  Spain,  and  in  1812 
ho  commanded  the  left  wing  of  the  grand  army  foi 
the  invasion  of  Russia.  After  sharing  in  the  battles  of 
Liitzen  and  Bantam,  he  was  ordered  to  invade  Silesia, 
where  Blucher  defeated  him  with  great  loss  at  the  Kaizbach 
After  the  terrible  battle  of  Leipsic  he  was  ordered  with 
Prince  Poniatowski  to  cover  tho  evacuation  of  Leipaic,  and 
after  the  blowing  op  of  the  bridge,  he  managed  to  swim  the 
El&ter,  while  Poniatowski  was  drowned.  During  the  defen- 
sive campaign  of  1814  Macdooald  again  distinguished  him- 
self, and  was  one  of  the  marshals  sent  by  Napoleon  to  take 
his  abdication  in  favour  of  bis  son  to  Paris.  When  all  were 
deserting  their  old  master,  Macdonald  remained  faithful  to 
him.  Macdonald  was  directed  by  Napoleon  to  give  in  his 
adherence  to  the  new  nSgime,  and  was  presented  by  him  with 
the  sabre  df  Murad  Bey  for  his  fidelity.  He  was  made  a 
peer  of  F;-nce  at  tho  Restoration,  and,  having  ouce  {wsacd 
his  word  to  the  new  order  of  thiogs  remained  faithful 
during  the  Hundred  Dayst  In  1816  he  became  chanceJioi 
of  the  Legion  of  Honour,  a post  he  held  till  1831,  and 
took  a great  part  in  the  discussions  in  the  House  of  Petf 
In  1823  he  married  Mademoiselle  de  Bourgony,  and  v 
lust  had  a son,  Alexander,  who  succeeded  on  his  death  ir 
1840  as  duke  of  Taranto.  From  1830  his  life  was  spent 
in  retirement  at  his  count  ty  place  CourceUea. 
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Macdonald  liad  noao  of  that  military  genius  which  distinguished 
Dutoust,  Massons,  and  especially  Ney,  nor  of  that  military  science 
conspicuous  in  Harmont  and  St  Cyr,  but  nevertheless  his  cam pai^ru 
|n  Switzerland  gives  him  a rank  Ur  superior  to  such  mere  generals 
al  division  os  Oudinot  and  Dupont  In  is  capacity  ior  independent 
command  made  Napoleon,  in  spite  of  his  defeats  at  the  Trebbia  and 
the  Katz  bach,  trust  him  with  large  corps  d’armee  till  the  end  of  his 
career.  Ae  a man,  his  character  cannot  be  spoken  of  too  highly  ; 
mo  stain  of  cruelty  or  faithlessness  rests  on  him.  He  retained  always 
the  frank  honour  of  a soldier  of  fortune  ; but  he  never  forgot  that 
be  was  a gentleman,  or  disgraced  the  new  nobility  of  Napoleon  l*y 
ridiculous  pretensions. 

Macdonald  was  especially  fortunate  in  the  accounts  of  his  military 
exploits,  Mathiou  Dumas  and  B^gur  having  been  on  his  staff  in 
Switzerland.  See  Dumas,  £vinemcnta  Mililairta ; and  Segur’s  rare 
I net,  Lcitre  sur  la  eampagne  du  OfrUral  Macdonald  dans  let 
Criaons  en  1800  cl  1801  (1802).  Also  consult  Pelet’s  excellent 
Campaync  dc  1809,  and  Segur’s  £logt  (1842). 

MACDONALD,  Lawrence  (1798-1878),  sculptor,  was 
born  at  Gask,  Perthshire,  Scotland,  in  1798,  and  in  early 
life  served  as  a mason’s  apprentice.  Having  shown  an 
aptitude  for  atone  carving,  he  went  while  still  a youth  to 
Edinburgh  as  an  art  student  at  the  Trustees’  Academy, 
finding  at  the  same  time  a good  deal  of  occasional  employ- 
ment in  carving  coats  of  arms  and  other  ornamental  figures 
on  the  gateways  or  walls  of  country  houses.  By  the  help 
of  friends  he  was  enabled  to  visit  Rome,  whence,  after  a 
wtay  of  two  or  three  years,  he  returned  to  Edinburgh  in 
1826.  During  the  next  few  years  he  executed  a consider- 
able number  of  commissions  for  busts,  and  also  devoted  a 
good  deal  of  time  to  the  designing  of  ideal  subjects,  in 
which  branch  of  his  art,  however,  the  public  interest  was 
comparatively  slight  From  1832  until  his  death  on 
March  4,  1878,  his  home  was  in  Rome;  during  the  long 
period  of  forty-six  years  his  chisel  never  rested,  and  the 
somber  of  works  that  issued  from  his  studio,  chiefly  in  the 
department  of  portrait  sculpture,  was  very  great  Among 
fiis  ideal  works  may  be  mentioned  Ulysses  and  his  Dog 
Argos,  Andromeda  chained  to  the  Rock,  Eurydice,  Hya- 
cinth, a Siren,  aud  a Bacchante.  His  busts,  while  excellent 
as  likenesses,  are  remarkable  for  purity  and  dignity  of 
style  ; and  the  ideal  works  are  at  once  full  of  grace  and 
carefully  correct  in  form,  design,  and  treatment 

MACEDONIA,  when  that  name  is  taken  in  its  widest 
signification,  is  the  country  between  Thrace  on  the  east  aud 
Illyria  on  the  west,  bounded  on  the  S.  by  Thessaly  and 
the  jEgean  Sea,  and  on  the  N.  by  the  lands  which  belong 
to  the  basin  of  the  Danube.  The  most  definite  limit  in  iU 
physical  geography  is  that  towards  Illyria,  where  tho 
Scardus  range,  which  still  bears  the  name  of  ScAar , forms 
s continuous  barrier  between  the  two  countries ; on  the 
aide  of  Thessaly  also,  Mount  Olympus  and  the  Cambunian 
Mountains  constitute  a well  marked  frontier.  In  the  other 
two  directions  its  natural  limits  are  less  clearly  defined. 
Towards  the  east,  during  the  greater  part  of  its  history, 
the  river  Stryinon  was  regarded  as  its  proper  boundary ; 
but  after  the  foundation  of  the  city  of  Philippi  it 
encroached  on  Thrace,  and  extended  os  far  as  the  river 
Neatus,  or  even  Mount  Rhodope.  With  regard  to  tho 
features  of  the  country  immediately  to  the  north  of 
Macedonia  a misconception  long  prevailed,  which  has  only 
of  late  years  been  dLispelled  by  geographical  research. 
Owing  to  a misinterpretation  of  a passage  in  Strabo  (vii. 
fregm.  10;  tf,  vil  6,  1),  it  was  long  believed  that  the 
country  between  the  Danube  and  the  Aegean  was  divided 
in  the  middle  by  a lofty  range  of  mountains,  which  formed 
m continuation  of  the  main  chain  of  the  Alps  as  far  as  tho 
Boxine  ; and  this  mistake  is  perpetuated  in  many  of  our 
Maps  at  the  present  day.  But  since  this  district  has  been 
explored,  first  by  Grisebach,  and  afterwards  by  Von  Hahn, 
it  has  been  known  that  along  one  important  portion  of 
Shut  supposed  line,  directly  to  the  north  of  Macedonia  and 
woutheftHt  of  the  modem  principality  oi  Servia,  the  hills 


do  not  rise  lo  any  considerable  elevation,  and  that  affluent* 
of  the  Margus  (Morava),  which  flows  into  the  Danube,  a ad 
of  the  Axius  (Vardar),  which  ruus  to  the  iEgean,  rise  close 
together  in  the  upland  plain  of  Kossova,  the  scene  of  the 
great  battle  in  which  tho  Serviau  monarchy  was  overthrown 
by  Sultan  Amurath  I.  in  1389.  This  watershed  may  be 
regarded  as  the  northern  boundary  of  Macedonia.  But 
the  extended  limits  which  have  here  been  given  did  not 
belong  to  the  district  that  bore  that  name  in  early  time*. 
The  original  Macedonia  was  confined  to  the  inland  region 
west  of  the  Axius,  between  that  river  and  the  Scardua 
mountains,  and  did  not  include  the  northern  portion, 
which  was  known  as  Paeonin,  or  the  coast-land  which, 
together  with  the  eastern  districts,  was  inhabited  by 
Thracian  tribes,  and  was  regarded  by  the  Greeks  at  tho 
time  of  the  Peloponnesian  war  as  part  of  Thrace.  Tho 
people  of  this  country  were  not  Hellenic,  though  its  ruler* 
ultimately  succeeded  in  claiming  that  title  for  themselvea, 
at  tho  time  when  Alexander  L was  admitted  as  a com- 
petitor at  the  Olympic  games.  The  eamo  thing  may  be 
said  of  the  land  itself,  the  appearance  of  which  presents 
many  |>oints  of  contrast  to  that  of  Greece  proper.  Instead 
of  the  delicate,  bright,  and  varied  scenery  of  that  country, 
with  its  clear  atmosphere  and  sharp  outlines,  we  find  m 
Macedonia  broad  masses  of  mountains,  extensive  sweeps  of 
lowland,  and  uniformity  of  colour,  The  climate  of  the 
inland  regions  also  is  severe,  bo  that  the  cypress  and  other 
trees  which  flourish  in  Greece  will  not  grow  there. 

The  river  Axius  divides  Macedonia  into  two  parts,  the 
eastern  of  which  resembles  the  neighbouring  country  of 
Thrace  in  the  irregularity  of  its  surface ; but  in . the 
western  port  there  is  a succession  of  valley-plains,  generally 
elevated  themselves,  though  deeply  sunk  among  tho  rocky 
walls  that  surround  them.  These  lie  .under  the  flanks  of 
Mount  Scardus,  and  differ  in  a still  more  striking  manner 
from  the  country  of  Illyria  on  the  further  side  of  that 
chain,  which  is  made  up  of  a number  of  irregular,  and 
usually  narrow,  river-valleys,  separated  from  one  another 
by  rugged  mountains.  The  characteristics  of  these  valley 
plains  are  the  well-defined  basins  in  which  they  lie,  their 
rich  alluvial  soil,  and  the  river  which  waters  each  of  them 
respectively,  and  in  each  case  makes  its  exit  through  a 
narrow  passage,  which  is  its  only  means  of  escape.  The 
northernmost  and  smallest  of  these  is  now  called  the 
Tettovo,  and  from  it  the  main  stream  of  the  Axius  issues. 
At  the  southern  extremity  of  this  a branch  detaches  itself 
from  the  Scardus,  and  bending  southward  forms  an  import- 
ant secondary  chain,  which  is  continued  until,  under  the 
mine  of  Bermius,  it  approaches  Mount  Olympus.  This 
branch,  in  .the  upper  part  of  its  range,  forms  the  eastern 
boundary  of  the  second  and  most  important  valley-plain, 
that  of  Pelagonia  (now  the  plain  of  Monastir),  from  which 
the  Erigon  (Czerna)  forces  its  way  to  join  the  Axius 
This  plain,  which  is  40  milea  in  length  by  10  in  bread tli, 
and  1500  feet  above  the  sea,  was  one  of  the  primitive 
seats  of  the  Macedonian  race,  and  was  suited  for  developing 
a hardy  yet  thriving  population  which. might  afterwards 
become  a great  people.  Here  is  laid  the  scene  of  the  story 
of  the  foundation  of  the  Macedonian  monarchy,  which 
Herodotus  has  related  (vjii.  137,  138).  According  to  this, 
three  brothers  of  the  family  of  the  Temenidae  of  Argos 
having  entered  the  service  of  the  king  of  the  country,  and 
having  been  defrauded  by  him  of  their  wages,  made  their 
escape  in  a romantic  manner,  the  narrative  of  which 
contains  numerous  fabulous  incidents,  and  ultimately 
conquered  all  Macedonia.  The  southern  part  of  this  plain 
was  called  Lyncestis,  and  was  the  Beene  of  the  encounter 
betvroen  Bras  id  as  and  the  Illyrians,  which  Thucydides  has 
described  (iv.  124-28);  the  famous  retreat  of  that  genera! 
was  made  by  the  poss  at  its  south  eastern  extremity 
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Between  Lyncealis  and  the  lowlands,  near  tbo  coast,  is  a 
lake  district  of  somewhat  inferior  deration,  which  bore 
the  name  of  Eordsea.  Again,  to  the  southward  of 
Pelagonia  is  another  extensive  plain,  from  which  the 
Hsliacmon  (Vistritxa)  draws  its  waters ; that  river  ulti- 
mately breaks  through  the  Bermian  range  behind  Berrbma 
(Verria),  and  flows  into  the  Thermaio  Gulf.  The  Coast 
district  between  the  Hsliacmon  and  Olympus,  as  well  os 
the  sea  elopes  of  that  mountain,  formed  Pieria,  the  original 
home  of  the  Muses.  The  chief  cities  of  Pieria  wero 
Pydna,  where  Perseus,  the  lost  king  of  Hacedon,  was 
defeated  by  the  Romans,  and  Dium.  From  this  neigh- 
bourhood to  the  head  of  tho  Thortnaic  Gulf  a vast  maritime 
plain  extended,  which  was  intersected  by  the  Lydias  and 
the  Alius,  as  well  as  the  Hsliacmon. 

The  Beard  us  chain,  which  has  been  spoken  of  as 
separating  Macedonia  from  Illyria,  is  the  northern 
continuation  of  l’indus,  and  the  two  together  form  a 
well-defined  backbone,  which  may  be  compared  to  tbe 
spina  of  an  ancient  circus.  At  its  northern  extremity, 
where  it  rises  from  the  plain  of  Kossovo,  stands  a lofty 
peak,  which,  to  carry  out  the  comparison,  may  bo  called 
the  meta  or  goal  of  the  circus.  This  summit,  which 
reaches  a height  of  betweeu  7000  and  8000  feet,  hath  no 
name  in  antiquity,  but  is  now  known  by  tbe  Slavonic 
appellation  of  Liubatrin,  or  tho  “Lovely  Thorn.”  The 
mountain  wall  which  starts  from  it  presents  a most  impos- 
ing appearance  from  every  point  of  view,  and  is  broken 
through  et  only  one  point,  where  the  river  now  called 
Devol,  rising  on  its  eastern  side,  divides  it  to  its  base  as  it 
Sows  to  tho  Adriatic.  Hero  the  chain  of  Scurdus  ends, 
and  that  of  Findus  commences  Northward  of  this  it  is 
crossed  by  two  passes, — one  near  tho  headwaters  of  the 
Axius,  between  the  modern  towns  of'  Frisrend  and 
Calcendele ; the  other  farther  to  tho  south,  leading  from 
the  bead  of  the  Lacua  Lychuitis  (Lake  of  Ochrida)  into 
the  Patagonian  plain.  At  the  southern  end  of  this  plain 
another  chain  diverges  from  Scardus,  and  takes  an  easterly 
direction  through  Macedonia ; in  the  region  between  tho 
Strymon  and  Nestus  this  was  called  Orbelus,  and  between 
it  and  the  sea  lies  Mount  Pongmux,  which  was  famed  far 
its  gold  and  silver  mines. 

The  rivers  of  this  country,  notwithstanding  that  they 
are  larger  than  any  that  are  found  in  Greece  proper,  can 
hardly  be  called  navigable,  though  barges  are  floated  down 
them  at  the  preaent  day.  Tbe  Axius,  which  is  tbe  most 
important,  is  celebrated  by  Homer,  on  account  of  its 
fertilizing  water,  as  “ the  fairest  stream  that  flows  in  all 
the  earth " (//.,  ii.  850),  and  the  valley  in  which  it  runs 
must  always  have  formed  a line  ot  communication  between 
the  barbarous  districts  of  tho  interior  and  tho  eea  The 
point  of  demarcation  between  the  uplands  and  the  lowlands 
is  marked  by  the  SteDe,  or,  as  it  is  now  called,  tho  Iron 
Gate  (Demir  Kapu)  of  the  Vardar.  Here  the  river  cuta 
through  at  right  angles  the  mountains  that  join  the  Scardus 
and  Orbelus  ranges,  and  forms  a deep  raviDO,  through 
which  it  rashes  in  rapids  for  the  distance  of  a quarter  of  a 
mile,  beneath  steep  clifls  that  rise  to  the  height  of  000  or 
700  feet  above;  and  traces  of  groovings  in  the  rocks  are 
risible,  where  a passage  has  been  made  in  ancient  timoa 
At  the  point  in  its  upper  course  where  it  receives  ite 
northern  tributaries,  and  begins  to  bend  towards  the  south, 
stood  tha  town  of  Scupi,  the  name  of  which  was  changed 
by  the  Byzantines  into  Bcopia,  or  “ the  look-out  place,”  and 
has  now  been  corrupted  into  Dskiub.  The  importance  of 
this  consisted  in  Us  neighbourhood  to  the  pass  over  the 
Scardus,  by  which  tho  barbarian  tribes  to  the  west  used  to 
descend  into  the  more  level  and  fertile  country,  and  in  Us 
commanding  the  principal  line  of  traffic.  Between  Seupi 
"«d  the  Sler-a.  at  the  confluence  of  th*  Axius  and  the 
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Jirigon,  was  Stooi,  tho  ruin*  of  which  have  recently  beew 
discovered  by  M.  Heuzey,  of  tbe  French  “Mission  dw 
Macedoine.”  This  town  waa  in  Roman  timet  the  meeting- 
point  of  four  great  roads — one  from  the  Danube  by  Scupi ; 
another  from  Sardica,  near  the  modern  Sophia,  to  tho 
north-east;  a third  from  Uemcleo  (Monastir)  to  tho 
south-west ; and  a fourth  from  Thesaolonica.  The  Strymon 
(Struma)  follows  a direction  nearly  parallel  to  the  Axios 
in  eastern  Macedonia,  and,  after  passing  through  the  chain 
of  Orbelus,  enters  the  rich  plaio  of  Serrhm  (Seres),  and 
flows  into  the  Lake  of  Prnsias  or  Cercinitis,  shortly  after 
emerging  from  which  it  reaches  the  sea.  On  the  shores 
of  the  Lake  Prasiaa  were  a number  of  lacustrine  habitations 
which  Herodotus  has  described,  corresponding  in  their 
general  features  to  those  of  which  so  considerable  remain^ 
have  recently  been  discovered  in  Switzerland  and  elsewhere. 
At  the  point  where  the  Strymon  leaves  tho  lake  was  builf 
the  important  town  of  Ampliipolis,  which  was  surrounded 
on  three  sides  by  the  river,  thus  occupying  a very  strong 
position.  It  was  founded  by  the  Athenians  in  437 
and  was  valuable  on  account  of  its  neighbourhood  to  the 
mines  of  Fangmus,  and  as  furnishing  a large  supply  of 
timber.  Its  port,  at  tho  mouth  of  tho  Strymon,  was  called 
Eion.  Tho  ancient  capital  of  Macedonia,  JEg ae  or  Edesm 
(Vodena),  Btood  at  the  point  where  the  posses  from  Lynceata» 
and  Eordcca  emorgo  into  the  lower  country.  Its  situa- 
tion seems  to  BuggeBt  dominion ; for,  while  it  has  at  it* 
back  all  tho  resources  of  the  richest  districts,  the  view 
from  it  embraces  the  wide  maritime  plain,  the  mighty 
mass  of  Olympus,  and  & portion  of  tne  Thenn&ic  OalfL 
The  site,  which  resembles  that  of  Tivoli,  is  one  of  ex- 
treme beauty,  for  below  the  level  table  of  land  on  which 
the  city  ia  built  the  rock  falls  some  200  feet  in  steep 
precipices,  and  the  river  which  passes  through  it,  * 
tributary  of  tho  Lydias,  divides  into  a number  of  smaller 
streams,  which  plunge  at  various  points  in  cjjcadea  down 
tho  cliflK  When  Philip  of  Macedon  transferred  tho  seat 
of  government  to  Pella,  Edessa  continued  to  be  tho 
national  hearth  of  the  race,  and  the  burial-place  of  their 
kings.  Pella,  the  later  capital,  occupied  a much  inferior 
position,  being  on  low  hills  at  the  edge  of  an  extensive 
marsh  in  the  middle  of  tho  maritime  plain.  This  warn 
naturally  an  unhealthy  site,  and  its  only  strength  lay  in  its 
swampy  surroundings ; so  that  its  nearness  to  the  sea  must 
have  been  its  chief  recommendation.  The  place  is  now 
deserted,  but  the  name  of  Pel  is  still  attached  to  its 
vicinity.  Id  Roman  times  Thcssalonica  became  the  chief 
centre  of  these  ports,  which  at  all  times  it  deserves  to  ber 
for  it  is  admirubly  placed  for  purposes  of  communication 
and  trade,  as  it  lies  on  the  innermost  bay  of  tbo  Tbermaic 
Qulf,  and  forms  the  natural  point  of  transit  for  exports  and 
imports.  Its  appearance  recalls  that  of  Genoa,  from  tha 
way  in  which  the  houses  rise  from  the  water's  edge,  and 
ascend  the  hill  sides  behind.  This  city  was  the  terminus  of 
the  Via  Egnatia,  the  great  Roman  road  which  joined  tha 
Adriatic  and  the  iEgean,  and  formed  the  main  line  of  com- 
munication between  the  West  and  tbe  East  Starting  from 
Dyrrhachium,  it  threaded  tho  defiles  of  Illyria,  and,  passing 
the  Lacus  LychnitU,  crossed  the  8cardua  by  the  southern- 
most of  its  two  passes,  which  descends  on  Heraclea  ; thenoo 
it  travorsed  Lyncestis  and  Eordsea,  till  it  reached  Edessa, 
and  finally  crossed  tho  plain  to  Thessaloniea. 

It  remains  to  speak  of  the  maritime  district  of 
Macedonia,  called  Chalcidice,  which  projects  like  a trident 
into  the  north  of  the  iEgean  between  the  Thermaic  and 
Strymonic  Gulfs.  When  seen  on  the  map,  it  strikingly 
resembles  tbo  Peloponnese  in , miniature,  from  its  threw 
southern  promontories,  with  deep  intervening  bays,  and 
the  massive  breadth  of  ground  from  which  these  spring 
This  resemblance  is  still  further  borne  out  in  the  form  of 
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the  mountains  and  their  vegetation  ; and  iu  moat  respects 
it  corresponds  so  well  to  what  the  Greeks  desired  for  their 
settlements  that  we  cannot  be  surprised  at  finding  its 
shores  fringed  with  Hellenic  colonies-  Several  of  theae 
were  founded  from  Chalets  in  Eubcea,  which  city  gave  ita 
name  to  the  district ; bat  the  important  town  of  Potidaea 
was  a Corinthian  c.  *.ony.  The  most  eastern  of  the  three 
peninsulas,  that  of  Acte,  is  far  the  highest,  and  rises  from  its 
isthmus  until  it  forms  a stoop  central  ridge,  which  gradu- 
ally attains  the  height  of  4000  feet,  and  finally  throws  up 
the  vast  conical  peak  of  Mount  Atbos  (6400  feet).  The 
isthmus,  which  is  about  a mile  and  a half  broad,  still 
shows  traces  of  the  canal  made  by  Xerxes  for  the  passage 
of  his  fleet,  in  order  to  avoid  the  dangers  of  shipwreck  on 
the  rocks  of  Athos,  which  had  destroyed  the  expedition  of 
Mardonins.  On  the  land  aide  of  the  isthmus  stood  the 
city  of  Acanthus.  Separated  from  Acte  by  the  Singitic 
Gulf  was  the  promontory  of  Sithonia,  with  the  town  of 
Torone;  and  still  farther  to  the  west,  beyond  the  Toronaic 
Gulf,  was  that  of  Fallen  a The  former  of  these,  though  of 
lower  elevation  than  Acte,  is  intersected  by  a well-marked 
ridge ; bat  the  latter  ia  almost  level,  and  from  the  traces 
of  volcanic  action  that  are  found  there  was  called  by  the 
Greeks  Phlegra,  and  was  said  to  have  been  the  scene  of 
the  conflict  between  the  giants  and  the  gods.  On  the 
southern  side  of  Pailene  were  the  towns  of  Mende  and 
Scione,  and  ita  isthmus  was  occupied  by  Pot  id  sea,  near 
which,  at  the  head  of  the  Toronaic  Gulf,  stood  Olynthus, 
The  Greek  cities  on  this  coast  were  a continual  thorn  in 
the  side  of  the  Macedonian  mouarehs,  and  caused  them  to 
take  part  against  Athens  during  the  Peloponnesian  War. 
Tho  northern  part  of  Chalcidice  is  mountainous,  and 
beyond  these  mountains  is  a considerable  depression,  in 
which  liee  the  Lake  of  Bolbe. 

Macedonia  first  comes  into  notice  in  history  in  tha  reign  of 
Amyntas  (about  500  &a)  and  in  that  of  his  son  Alexander,  who 
was  king  at  the  time  of  Xerxes's  invasion  of  Greece.  Bat  whatever 
historical  interest  attaches  to  it  is  dne  rather  to  the  great  empire 
which  sprang  from  it  than  to  the  importance*  of  the  country  itself. 
During  the  Peloponnesian  War  we  notice  it  chiefly  as  it  affocta  the 
principal  contending  parties,  but  in  the  time  of  Dsmosthcnes  it 
attracts  our  attention  as  furnishing  the  keynote  of  the  policy  of  that 
statesman,  and  being  the  proximate  cause  of  the  overthrow  Wf  Greek 
liberty.  After  the  Macedonian  Empire  (f.r.)wa*  subjugated  by  the 
Romans  in  168  B.O.,  the  country  waaleft  with  a nominal  antinomy, 
but  lost  ita  national  unity  by  being  divided  into  four  districts,  which 
were  separated  from  one  another  by  rigid  political  and  social  limita- 
tions. Before  long  it  was  reduced  to  the  form  of  a province,  and 
this,  at  the  division  of  tho  provinces  in  the  time  of  Augustus,  w as 
asaigt.ed  to  the  senate.  Thenceforward  it  followed  the  fortunes  of 
the  Roman  empire,  and,  after  the  partition  of  that  dominion,  of  tho 
eastern  branch  of  it  In  tho  time  of  Alaric  it  was  frequently  plun- 
dered by  tho  Goths,  and  in  the  interval  which  elapsed  between 
Justinian  L and  Ilereoliua  a considerable  part  of  it  waa  colonized  by 
Slavonians.  During  the  prosperous  period  of  the  groat  Bulgarian 
monarchy  in  tho  10th  century  a large  portion  of  Macedonia  was 
included  ia  that  kingdom.  After  that  age  extwimive  depopulation 
must  have  ensued,  for  in  the  11th  aud  12th  oenturiee  colonies  of 
various  tribes’ of  Asiatic  origin — IT  ret,  Turks,  and  Patzinaks— were 
established  there  by  the  emperors  of  Constantinople.  In  tho  par- 
tition of  the  Eastern  empire,  which  fbllonred  the  capture  of  that  city 
by  tho  Latins  at  tho  time  of  the  fourth  crusade,  in  1204,  Mace- 
donia waa  assigned  to  Boniface,  marquis  of  Monferrat,  who  assumed 
the  title  of  king  of  Salon ikL  This  kingdom  in  turn  was  brought 
to  an  end  in  1224  by  the  Greek  despot  or  Epirus,  Theodore  L,  aud 
by  him  a Greek  empire  of  ThesBalonica  was  founded,  which  for  a 
time  seemed  likely  to  become  the  holr  of  tho  Byzantine  power,  but 
aftarwards  waa  merged  in  that  of  Nicwa,  and  on  tbo  recapture  of 
Constantinople  by  Michael  Palscologus  once  more  formed  port  of  a 
united  Greek  empire.  In  the  latter  half  of  the  14th  century  the 
greater  part  of  Macedonia  was  in  the  possession  of  the  Servians, 
whose  kingdom  was  now  at  the  height  of  ita  power ; but  before  the 
middle  of  tbo  15th  it  had  passed  into  the  hand*  of  the  Ottoman 
Turks,  by  whom  it  baa  been  held  ever  ainoe.  At  the  present  day 
the  population  of  tho  inland  part  of  the  country  is  mainly  composed 
of  Bulgarian  Christians,  mixed  with  Turks,  while  the  Greeks 
occupy  tho  coasts,  the  whole  of  Chalcidice,  this  plain  of  Bares,  and 
earns  other  districts.  (B.  F.  T.) 
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tbo  Greeks  was  drawn  at  an  early  time  to  tho  danger  that 
the  northern  tribes  might  combine  to  invade  the  south. 
Sitalcoa,  king  of  Thrace,  spread  grout  alarm  by  an  inroad 
during  the  Peloponnesian  War,  but  the  real  peril  was  from 
Macedonia  rather  than  from  Thrace.  The  Macedonians 
had  been  gradually  pushing  their  way  down  towards  the 
coast,  and,  though  Alexander  L waa  a vassal  of  Xerxes,  the 
retreat  of  the  Persians,  478  B.C.,  left  these  hardy  tribes  free. 
They  were  still  in  a primitive  state,  mountain  shepherds, 
ill  clothed  and  ill  housed,  many  of  them  clad  only  in  skins. 
They  wore  the  kansia  or  broacUbrimmed  hat ; they  ate  and 
drank  from  wooden  platters  and  cups ; they  differed  little 
from  what  they  hod  been  when  the  first  Perdiccaa  came  to 
the  country,  when  the  king’s  wife  baked  cakes  with  her 
own  hand  on  the  hearth.  But  the  peasants  were  freemen, 
not  serfs  like  tho  Penesta  of  Thcasaly.  It  was  still  neces- 
sary for  the  young  warrior  to  slay  a foe  before  be  could 
take  his  place  in  the  tribe;  and.  Casaander  had  to  sit 
instead  of  reclining  at  the  banquet  of  his  father  Antipater, 
because  he  had  not  yet  killed  a wild  boar.  The  drunken 
bouts  at  these  banquets  led  to  some  of  the  deeds  which  are 
a blot  on  the  fame  of  both  Philip  and  Alexander.  The 
king  held  large  domains,  and  had  a choice  body  of  “ com- 
panions ” around  him,  but  the  warriors  used  much  freedom 
of  apeech  towards  him,  and-  the  chiefs  could  only  be 
condemned  by  the  assembled  host  When,  however,  any 
one  was  thus  convicted  of  treason,  hia  kindred  were  also 
put  to  death.  If  any  blood  guilt  was  incurred,  a dog  was 
cut  in  two  and  tho  soldiers  passed  between  the  halves  laid 
out  in  the  open  air,  that  so  they  might  be  purified.  There 
were  still  but  few  towns,  or  even  strongholds,  to  which  tbo 
people  could  fly  when  the  Illyrians  camo  in  over  Mount 
feermius  from  the  west,  or  the  Thracians  across  the  Stry- 
mon  from  the  east,  or  the  Pmonisns  down  the  river  Axios 
from  the  north.  The  western  tribes  too  were  at  this  timv 
being  pushed  onward  into  Macedonia  by  a migration  of 
the  Gauls.  Arehelaus,  son  of  Perdiccas  FL,  however,  built 
forts,  cut  straight  roads,  and  collected  horses  and  arms 
The  cavalry  of  the  richer  landowners  was  good ; but  the 
foot  soldiers  were  armed  only  with  wicker  shields  and  rusty 
swords.  Arehelaus  also  courted  the  friendship  of  leading 
Athenian  statesmen,  philosophers,  and  poets;  and  later  ov 
the  Athenian  general  Iphicrates  did  essentia)  service  to  th* 
royal  house. 

But  the  advance  made  by  Archelans,  who  died  3D 9 met, 
was  almost  oil  lost  before  Philip  II.  came  to  the  throow 
and  tho  kingdom  was  reduced  to  a narrow  district  round 
Edessa,  shut  out  from  the  sea  by  Greek  cities.  Olynthus 
tho  chief  of  these  cities,  had  in  tho  reign  of  Philip’s  father, 
Amyntas  II.,  induced  many  places  to  make  themselves  ia 
dependent  of  the  king,  bat  the  jealousy  of  Sparta  proved 
fatal  to  tho  Olynihian  confederacy,  and  destroyed  whal 
would  have  been  a bulwark  against  the  barbarians  of  thv 
north  (379). 

Philip  himself  had  the  best  of  all  trainings,  that  of  ad- 
versity. During  the  reign  of  his  eldest  brother  Alexander 
IL,  Pelopidaa  took  hostages  for  the  fidelity  of  Macedonia, 
and  among  them  was  Philip,  then  about  fifteen  years  old. 
He  remained  two  or  three  years  at  Thebes,  profiting  by 
literary  training,  and  above  all  by  the  living  example  of 
Epaminondas,  the  ablest  organtker  and  most  scientific 
tactician  of  the  age,  who  had  trained  the  scHVa  that 
broke  through  the  Spartan  line  at  Leuctna.  When  Philip 
returned  home,  his  brother  Perdiccas  ILL  entrusted  him 
with  the  government  of  a district,  where  be  organ ixtd  a 
force  on  the  Theban  model  On  the  death  of  Pendiceaa^ 
though  he  left  an  infant  son  Amyntas,  Philip  waa  called  to 
the  throne  (369),  for  the  reign  of  a child  in  an  early  state  of 
society  means  anarchy  Philip’s  energy  soon  made  itaatf 
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leh.  He  fortified  a new  capital,  Pella,  safe  amidst  its 
lake-like  marshes,  from  which  he  could  act  against  the 
coast  Greece  was  at  the  moment  completely  disorganized. 
Sparta  had  lost,  not  only  her  supremacy  over  the  other 
Greek  states,  bat  the  control  over  Messenia  and  Arcadia, 
which  leant  on  Thebes  for  defence  against  her  revenge. 
Thebes  had  incurred  odiam  from  her  conduct  towards  the 
free  cities  of  Bujotia,  was  at  fead  with  Athens,  and  had 
hot  a precarious  hold  over  Fhocia  and  Thessaly ; while 
Thessaly  itself,  after  the  fall  of  the  tyrante  of  Phene,  was 
a prey  to  internal  feuds.  Athens  was  the  first  to  come  into 
collision  with  Philip,  owing  to  her  holding  possessions  on 
the  coast  of  Macedonia  and  Thrace,  whence  Bho  procured 
whip  timber  and  naval  stores.  Philip  bad  conciliated  her 
for  the  time  by  withdrawing  his  troops  from  Amphi polls, 
her  old  colony  in  the  bend  of  the  river  Strrmon,  while  he 
eras  driving  off  the  Illyrians  and  reducing  die  tribes  to  the 
west  as  far  os  the  Lake  Lychniiis.  But  Athens  was  at 
this  moment  threatened  by  the  revolt  of  her  allies  which 
led  to  the  Social  War,  and  so  lost  the  chance  of  rcoccupy- 
tng  Am  phi  polis  while  Philip  was  busied  in  the  interior. 
The  moment  his  hands  were  free,  be  retook  the  place, 
which  was  all-important  to  him,  as  it  was  not  only  the 
■aost  convenient  maritime  station  in  Thrace,  but  also 
throw  open  to  him  all  the  country  east  of  the  Btrymon, 
And  especially  the  gold  region  near  Mount  Pangmua,  the 
productive  country  facing  the  island  of  Thasos ; and  to 
aecure  his  conquests  he  founded  a new  city  in  the  interior 
called  Philippi.  His  gold  coins,  struck  on  the  Attic 
standard,  soon  became  well  known,  and  even  the  early 
gohl  coins  of  distant  Britain  copied  the  types  of  the 
Macedonian  money.  He  also  took  Pydna  and  Pot  id  yea, 
thus  depriving  Athens  of  her  hold  on  the  Thermaic  Gulf, 
while  the  occupation  of  Methono  opened  the  way  into 
Thessaly.  Moreover,  the  Social  War  had  not  .yet  ended 
when  the  disastrous  Sacred  War  began,  which  added 
religious  to  political  enmity,  and  benefited  only  the 
■fggre®;or  from  the  north.  The  Araphictyonic  League  was 
called  into  activity  to  crush  the  Phocians,  who  in  their 
■hap  ur  seized  Delphi,  and  by  the  uso  of  its  treasures 
collected  troops  enough  to  hold  Thebes  in  check  for  some 
jasre.  It  was  the  misfortune  of  Greece  that  there  had 
•risen  mercenary  bands,  like  the  condottiori  of  medi*val 
Italy,  who  hired  themsalvaa  oat  to  snjr  one  that  would 
cnploy  them.  The  citizens  became  more  averse  to  service 
mm  civilisation  increased,  and  the  work  of  war  was  now 
done  by  alien  hands.  Only  a standing  army  could  face 
the  atanding  army  of  Macedonia,  bat  the  indnstrious  and 
refined  citizens  naturally  disliked  continuous  service,  and 
is  was  long  before  even  Demosthenes  could  e reuse  AthcnB 
to  the  necessity  of  the  straggle.  He  was  opposed  by  the 
etd  state  an  eu,  by  honest  men  such  as  Fhocion  (whose  peace 
pokey,  however  expedient  after  Cbwronea,  was  Impolitic 
Asnng  most  of  Philip's  reign),  and  by  others  whom  Philip 
had  bribed— for  he  loved  to  “ plough’ with  a silver  plough- 
•hare.*  The  Sacred  War  gave  Philip  a pretence  for 
interfering  on  behalf  of  the  Delphic  god.  Ho  drove  the 
Fbndin  mercenaries  horn  Thessaly,  incorporated  the  ex- 
reUent  Thessalian  cavalry  ir.  bis  army,  and  gained  a good 
naval  posit  i m on  the  Gulf  of  Hagssm  ( Vote),  the  great 
■Met  and  outlet  for  the  trade  of  tho  country.  This  also 
opened  the  way  to  Eubara,  for  the  possession  of  which, 
however,  Athens  straggled  hard.  It  was  co  the  Gulf  of 
Pagas*  that  Demotrias  was  afterwards  founded,  which, 
with  Ciraicis  and  Corinth,  became  the  "fetters  of  Greece," 
Philip  also  laid  a strong  hand  on  Epirus,  occupied 
Acsusiania,  won  over  tho  .Etolianshy  the  giltaf  Nnupactns, 
and  thus  hemmed  in  Atuens  on  the  land  side.  It  u true 
that,  when  he  marched  on  Thermo pybe,  »c.  352,  a endden 
M0ort  of  the  Athenians  enabled  them  to  reach  the  psaa  ia 
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time  to  arrest  his  progress,  and  save  the  Phocians  for  a 
while ; but  Philip  had  now  a large  seaboard,  and  he  pro- 
ceeded to  increase  his  fleet,  to  extend  his  dominies  in  Thrace 
on  both  sides  of  the  Hebras,  trad  secure  it  by  the-  founda- 
tion of  Philippopolis,  Calybe,  Bercea,  and  Alexandropolis, 
while  the  Greek  colonies  along  the  Euxino  up  to  Odessns 
sought  his  alliance.  There  was  worse  to  come,  for  Philip  by 
the  year  347  had  destroyed  Olynthus  and  thirty-one  oilier 
free  cities  in  Chalcidice,  and  sold  their  inhabitants  as  slaves, 
a calamity  such  as  had  not  happened  since  the  invasion  of 
Xerxes.  This  struck  terror  into  all  the  south  country,  and 
we  find  Isocrates,  once  the  champion  of  Panhellenic 
freedom,  proclaiming  Philip  tho  arbiter  of  Greece,  and 
advising  him  to  use  his  power  for  the  purpose  of  conquer- 
ing Persia  Ho  found  himself  bitterly  deceived,  and 
“ that  dishonest  victory  at  Ch*eronea,  fatal  to  liberty,  killed 
with  report  that  old  man  eloquent"  The  Thebans  were 
still  unwilling  to  combine  with  Athens,  and  even  called 
in  Philip  to  end  the  Sacred  War.  This  gate  him  tho 
command  of  Thermopylae,  and  the  means  of  marching  into 
Boeotia  and  Attica,  while  the  destruction  of  the  Pbodaos 
spread  tho  terror  Btiil  more  widely.  Philip  now  became 
the  recognized  religious  loader  of  the  Amphictyonie  League, 
and  bogan  to  interfere  authoritatively  in  the  Peloponneee. 
He  was  also  preparing  to  master  the  Bosphorus  and  the 
Hellespont,  the  outlets  from  the  Eaxine  into  the  iEgean, 
through  which  the  main  supplies  of  corn  came  from  the 
country  north  of  the  Euxine  to  Athens,  which  therefore  laid 
great  stress  on  the  possession  of  tho  Chersonese.  Once  again 
Athens  gained  a success  when  she  sent  Fhocion  to  relieve 
Byzantium  from  his  attack  (339).  The  Greek  cities  began 
again  to  lean  on  her,  and  her  trade  increased  owing  to  the 
destruction  of  Olynthus  by  Philip,  and  of  Sidon  by  the 
Persian  king  Ochus.  The  Greeks  too  began  to  see  that 
Philip's  allies  were  being  swallowed  up  oneby  one.  Philip 
himself,  when  returning  through  the  passes  of  Ha  mus  from 
an  attack  on  the  Scythian  king,  who  ruled  between  the 
mountains  and  tho  Danube,  suffered  heavily  from  a surprise 
by  the  Triballi.  But  a second  Sacred  War  against  tho 
Locrians  of  Amphissa,  caused  by  yEschinees  troublesome 
activity,  again  brought  Philip  into  the  heart  of  Greece. 
He  fortified  Elatea  in  Phocis,  and  demanded  a passage 
through  Boeotia  to  attack  Athens.  On  this  Demosthenes 
won  hia  greatest  triumph,  when  he  induced  Thebes  to 
join  m the  straggle  for  freedom  and  independence ; and, 
though  the  patriots  were  defeated  at  Cbaeronea,  338  B.C., 
yet  their  blood  was  not  shed  in  vain ; their  example  baa 
told  on  all  future  time.  Philip  used  his  victory  moderately, 
for  he  wished  to  leavo  Greece  quiet  behind  him  when  he 
crossed  into  Asia  to  assail  the  great  king.  He  garrisoned 
the  citadel  of  Thebes,  and  demanded  from  Athens  an 
acknowledgment  of  hit  leadership  in  the  national  war 
against  Darias  ; and  a congress  at  Corinth  recognized  him 
ns  its  chief,  and  arranged  what  contingents  were  to  be  aent 
from  each  Btate.  His  assassination  in  336,  at  tho  early  ago 
of  forty-seven,  hardly  delayed  tho  execution  of  the  plan, 
for  he  was  succeeded  by  Alexander,  who  combined  the 
qualities  of  a king  of  the  heroic  ages  with  all  that  Greek 
training  could  give.  Though  tho  Mocaioninns  had  a 
dialect  of  their  own,  yet  they  had  neither  language  fur 
communicating  with  others  nor  any  literature  except  what 
they  derived  from  Greeks,  and  Philip  had  taken  care  to 
give  hie  son  even  a better  training  than  he  had  rocem-d 
himself.  Alexander  was  aJao  as  prompt  and  cruel  as  his 
father.  Ho  at  once  rid  himself  of  hia  cousin  and  brother- 
in-law  Amyatae  and  other  kinsmen  and  possible  com- 
petitor* for  tho  throne,  or  persons  otherwise  dangerous. 
Then  be  dealt  some  heavy’  blows  against  the  barbarian* 
east,  north,  and  west,  some  of  whose  chiefs  bo  took  for 
farther  security  w 'JL  him  Into  Asia  Ho  was  just  south 
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of  Lake  Lychnitts,  on  tne  western  side  of  tho  range  of 
Scardua  or  Pindus,  when  the  news  reached  him  that  the 
exilea  had  roused  Thebes  to  arms,  and  were  besieging  his 
garrison  in  the  C&dmeia  or  citadel  Striking  through  a 
cleft  in  the  main  range  of  mountains,  through  which  the 
pevol  flows,  and  marching  south  along  the  Haliacmon  and 
over  the  Cambunian  ridge,  which  joins  Pindns  to  Olympus, 
he  reached  Baeotia  in  less  than  a fortnight,  stormed  Thebes, 
sold  the  citizens  as  slaves,  and  destroyed  the  place.  The 
citadel  alone  remained  as  a Macedonian  fortress,  until 
Cassander  rebuilt  tho  city.  Amidst  the  general  terror, 
Alexander  thought  it  wisest  to  follow  his  father’s  policy 
tore  *»nd  be  content  with  his  election  as  captain- 
general  by  the  congress  of  Corinth. . 

He  left  Antipater  as  regent,  and  at  once  crossed  the 
Hellespont  to  Sestus  in  the  spring  of  334,  before  the 
Persian  fleet  was  ready  to  intercept  him,  or  the  main 
Persian  army  had  been  embodied.  What  information  had 
he  as  to  the  regions  beyond  the  Tanros  and  beyond  the 
Tigris,  and  still  more  os  to  tho  great  table-land  of  Asia 
extending  from  Persia  to  the  Indus  1 He  had  the  Anabasis 
of  Xenophon,  and  perhapa  the  Persian  history  of  Ctesias, 
bat  he  mast  have  relied  mainly  on  information  derived 
from  Greeks  who  had  been  in  the  Persian  service,  or  who 
had  traded  in  the  interior.  But  he  knew  one  thing  for 
certain,  that  no  force  in  Asia  could  resist  Philip’s  veteran 
army.  Philip  hod  formed  the  local  battalions  of  militia 
into  the  phalanx,  arrayed  sixteen  deep,  and  armed  with 
long  two-handed  pikes  (tarissx)',  and  this  steady  body  of 
pikemen,  with  the  veterans  in  the  front  ranks,  had  bomo 
down  on  the  open  plain  of  Ctneronea  the  resistance  of  the 
Greek  hoplites,  who  were  only  armed  with  a much  shorter 
■pear.  The  phalanx  was  supported  on  the  flanks  by  the 
light  infantry  of  tho  guard  (hypaspists),  by  targeteers 
( peitasis ) trained  after  the  plan  of  Iphicrates,  by  light 
hm  cers,  and  by  a strong  body  of  heavy  cavalry,  beaded  by 
the  king’s  companions,  and  fightiug  with  the  short  thrust- 
ing pika  It  was  the  charge  of  the  cavalry  led  by  Alexander 
in  person,  at  the  head  of  the  M agema  ” or  royal  squadron, 
that  decided  all  his  battles.  It  seems  strange,  however,  to 
os  to  hear  that  the  men  had  neither  saddles  nor  stirrups, 
nor  were  the  horses  shod.  The  fine  native  army  was 
largely  reinforced  by  barbarian  archers,  darters,  and 
■lingers,  and  by  regiments  of  Greek  mercenaries ; and  this 
systematic  combination  of  different  ‘arms  and  kinds  of 
troops  was  supported  by  field  and  siege  artillery  of  an 
Improved  type.  Later  on,  when  the  main  Persian  army 
was  broken  up,  Alexander  added  to  the  number  of  light 
troops,  and  made  the  regiments  smaller  and  more  flexible. 
Philip  had  moulded  his  country  into  a military  monarchy, 
and  turned  the  nobles  into  a caste  of  officers.  All  its 
strength  war  devoted  to  the  one  object  of  war,  and  it 
became  for  the  time  an  overmatch  for  all  its  neighbours. 
On  the  other  hand,  Persia  had  deprived  the  subject  peoples 
of  national  life  and  spirit ; the  retreat  of  the  Ten  Thousand 
had  shown  how  useless  her  native  levies  were,  and  now  her 
defcnco  rested  almost  entirely  on  a force  of  Greek  troops 
mnder  the  able  Rhodian  general  Memnon.  Tho  Orientals 
fought  mainly  with  missiles,  and  were  little  suited  for 
•lose  combat  band  to  hand.  The  Persian  satraps,  however, 
had  around  them  some  choice  horsemen,  armed  with 
missile  javelins  and  with  scimitars;  and  they  insisted, 
against  Merooon’a  advice,  on  fighting  at  the  Granicus,  which 
flows  northward  from  Ida  into  the  Propontis,  but  is  every- 
where fordable.  A sharp  cavalry  action  at  the  passage  of 
the  river  (334  B.O.)  gave  Alexander  all  Asia  Minor,  and  the 
completeness  of  his  victory  might  seem  to  justify  Livy’s 
mying  that  he  “did  but  dare  to  despise  an  empty  show,” 
and  the  words  attributed  to  hia  uncle,  Alexander  of  Epirus, 
fat  he  bimseii  had  found  the  men’s  chamber  in  Italy  while 


his  nephew  had  found  the  women’s  in  Asia.  The  Greeks  hod 
long  been  conscious  of  their  superiority.  u They  might,” 
said  Aristotle,  " govern  the  world,  could  they  but  combine 
in  one  political  society.”  Agesilnus  of  £parta  and  Jason 
of  Pherm  bad  already  planned  the  attack  on  Persia,  and 
the  liberation  of  the  Asiatic  Greeks;  and  Alexander  acted 
in  the  full  consciousness  that  ho  was  exteuding  Greek  rule 
and  civilization  over  the  East  At  tho  news  of  the  battle 
on  the  Granicns,  Bardis  surrendered.  It  was  the  centre  to 
• which  all  the  routes  converged,  but  Alexander  did  not  (like 
Cyrus  the  youuger)  at  once  push  ou  into  tho  heart  of  the 
empire  along  the  great  road  that  led  from  Sardis  to  Susa. 
His  object  was  to  secure  a firm  base  of  operations,  by 
occupying  the  line  of  coast  round  the  jEgean,  and  forcing 
the  Phoenician  fleet  in  tho  Persian  service  to  retire.  The 
Greek  colonization  of  Asia  Minor  had  prepared  thu  way  foe 
him ; the  Greek  cities  along  tho  western  and  southern  coast 
threw-  open  their  gates,  and  Alexander  restored  ibeir 
popular  constitutions.  He  even  recognized  the  Lyciau  con 
federation.  Memnon  was  only  able  to  organize  a resist- 
ance at  MiletuB  and  Halicarnassus.  But  his  real  plan  was 
to  put  troops  on  board  his  ships  and  raise  Greece  against 
the  Macedonian  yoke,  especially  os  the  Athonian  fleet  ws» 
still  more  than  a match  for  that  of  Alexander.  But  when 
Memnon  died  there  was  no  one  left  to  carry  out  this  able 
plan,  and  Darius  threw  away  hia  best  chance  by  recalling 
the  troops.  Then  Alexander  marched  up  northwards  from 
Lycia  through  Pisidia  and  Phrygia  to  Gordion  on  tho 
Sangarius,  whonco  the  main  road  led  east  across  the  Halys 
and  through  Cappadocia  to  Cilicia,  between  tho  passes  of 
Mount  Taurus  and  those  of  Mount  Amanus.  Here  Darius 
tried  to  throw  his  army  across  the  Greek  line  of  communi- 
cation with  their  supplies,  but  his  host,  crowded  together 
iu  the  narrow  ground  ou  the  river  Pinorus  near  Issu.%  was 
hopelessly  defeated.  Tho  modern  name  of  the  Gulf  of 
Issus,  41  Iskenderun,”  still  preserves  the  memory  of 
Alexander.  Theu  Parmenio,  Alexander’s  second  in  com- 
mand, pushed  ou  and  took  Darius's  treasures  and  stores  at 
Damascus.  Again,  however,  Alexander  deferred  his  march 
inland  till  he  hod  mastered  Phoenicia  and  Egypt,  and  so 
gained  the  command  of  the  sea  in  the  eastern  basin  of  the 
Mediterranean.  Only  the  brave  freemen  of  two  fortified 
cities,  Tyre  and  Gaza,  held  out ; and  when  tho  Phoenician 
■and  Cyprian  fleet  transferred  its  allegiance  to  the  invader 
their  only  effective  weapon  was  wrested  from  the  hands  of 
the  Persians.  The  occupation  of  Cyprus  and  Egypt  had 
been  one  of  tho  boldest  conceptions  of  the  age  of  rerickss 
and  Cimon,  and  its  success  would  have  secured  tho 
supremacy  of  Greek  commerce.  As  the  Persians  had 
persecuted  the  Egyptians  for  their  worship  of  animals, 
Egypt  welcomed  the  deliverer,  and  recognized  him  ns  the 
son  of  Ammon ; while  the  Greek  colonies  of  Cyrcne  and 
its  Pentapolis  sent  to  tend.**  submission.  Alexandria  was 
founded  on  tho  seaboard  as  a new  centre  of  commerce, 
from  which  it  was  easy  to  communicate  with  tho  Govern- 
ment and  with  all  parts  of  the  empire.  The  protecting 
island  of  Pharos  gave  the  means  of  forming  two  good 
harbours  on  a coast  elsewhere  barbourless;  while  Lake 
Mareotis,  communicating  by  canals  with  the  Nile,  enabled 
produce  to  be  easily  brought  down  from  the  interior. 

At  last  the  time  was  come  for  delivering  the  final  blow 
to  Persia.  Alexander  passed  tho  Euphrates  at  .Thapsacus 
(“the  passage”), and  then  marched  north-east  through  the 
hilly  sountry  by  Nisibis,  to  avoid  tho  hot  desert  of 
Mesopotamia.  He  crossed  the  Tigris  unopposed,  and 
defeated  Darius’s  hosts  at  Gaugamelo.  The  long  struggle 
of  two  hundred  years  betwoon  Greece  and  Persia  was  at 
an  end.  The  victoiy  converted  Alexander  into  the  grant 
kieg,  and  Darius  into  a fugitivo  pretender;  and  Labylon 
and  Busa  submitted.  At  Babylon  Alexander  sacrificed 
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to  tho  native  gods,  as  he  had  done  elsewhere,  and  this 
admixture  of  the  religions  of  all  countries  largely  influenced 
tho  later  phases  of  heathenism.  The  priests  recognized 
the  Greek  kings,  and  the  later  cuneiform  inscriptions  com- 
memorate  Seleucus  and  Antiochus.  When  Euemerus’s 
wiew  spread,  that  the  gods  were  only  deified  men,  a fusion 
of  religions  became  still  easier.  Tho  worship  of  the  Suu- 
£i>d  and  of  Osiris,  the  god  of  the  dead  (especially  under 
his  Grecizcd  form  at  Sinope  as  Serapis),  extended  far 
and  wide.  In  administering  these  countries,  Alexander 
»e(>arated  the  civil,  military,  and  financial  functions,  and, 
where  natives  were  loft  in  office,  entrusted  taxation  and 
military  command  to  Macedonians.  The  great  power  of 
tho  satraps  had  weakened  the  central  government  of  Persia, 
and  Alexander  adopted  a wiser  plan,  but  his  generals 
restored  the  old  system  after  his  death.  The  Persian 
treasures,  dispersed  by  the  conquest,  gave  a fresh  stimulus 
to  commerce,  ©specially  as  Persia  was  rich  in  geld,  which 
was  scarce  in  the  West.  Alexander  had  already  prepared 
the  way  for  a universal  currency  by  coining  silver 
didrachms  and  tetradrachms  after  the  Attic  standard, 
which  became  current  coinage  over  most  of  the  East ; the 
Ptolemies,  howevor,  adopted  the  Phoenician  standard  for 
Egypt.  Up  to  this  point  the  countries  conquered  admitted 
of  being  more  or  less  assimilated  and  Hellenixed ; but,  when 
Alexander  penetrated  through  tho  passes  that  led  up  to 
Feraepolis  in  Persia,  and  thence  to  Ecbatana  in  Media,  and 
again  north  to  secure  the  defiles  that  led  down  to  the 
Oaspian,  and  so  skirting  the  southern  flank  of  the  range  of 
Elburz  to  Hecatompylus  in  Parthia,  the  centre  of  the  roads 
leading  to  Hyrcania  (at  tho  south-east  of  tho  Caspian),  to 
Bactria,  and  to  Ariana,  and  then  from  Kandahar  northwards 
to  Cabul,  and  through  the  mighty  range  of  the  Hindu- 
Kush  to  Bactria  (Balkh)  south  of  the  Oxus,  and  Sogdinna 
(Bokhara)  between  that  river  and  the  Jaxartcs,  and  at  last 
^s  far  as  tho  Indus  and  the  Punjab,  bis  route  lay  through 
tribes  that  still  possessed  their  native  strength  and  power 
of  resistance  to  foreign  influence,  though  for  the  moment 
overborne  by  the  superiority  of  the  Western  arms. 
Alexander  saw  the  danger,  and  met  it  by  settling  Greek 
colonists  in  new  cities  which  were  to  servo  as  military 
posts,  depots  of  commerce,  and  centres  from  which  to 
Hellenize  the  country  districts ; and  many  of  them  are  still 
important  points  in  the  East,  though  tho  desert  has  spread, 
And  robber  hordes  have  stopped  some  of  the  old  caravan 
routes.  Such  places  are  Merv,  Herat,  Kandahar,  Cabul, 
Samarkand,  Khojend.  Bactria  and  Sogdiana  were  to  serve 
as  a frontier  against  the  wild  hordes  of  the  north,  and  thus 
Alexander's  measures  determined  the  fortune  ofTranaoxiana 
for  centuries.  Sotno  native  rulers  also  were  left  to  form  a 
sort  of  barrier  in  front  of  the  empire  to  the  north  and  east 
Alexander  laid  the  main  stress  on  securing  tho  great  rivers, 
the  Euphrates  and  the  Tigris,  the  Oxus  and  Jaxartcs,  the 
Indus  and  Hydaspea.  In  Greece  itself  the  Macedonian 
kings  upheld  tyrants  or  oligarchies,  but  boro  freer 
xnnuicipal  constitutions  were  allowed  to  attract  colonists. 
Alexander  farther  planned  to  fuse  the  noble  Persian  race 
with  the  Greeks  by  intermarriage,  and  by  giving  the 
Persians  equal  rights  in  the  army  and  tho  administration, 
pooimon  service  in  these  was  the  best  means  for  Helleniz- 
mg  the  natives.  This  was  a more  generous  plan  than 
Aristotle’s  advice  as  to  the  way  of  ruling  barbarians  would 
havo  led  to ; but  Alexander  saw  that  tho  Eastern  peoples 
were  not  barbarians  like  the  Illyrians.  The  culture  of 
Egypt  reached  far  back  ; the  astronomy  aud  art  of  Babylon 
could  not  be  despised ; tbo  religions  of  Penis  and  India 
afforded  matter  of  interest  to  Greek  inquiry.  These  lands 
of  ancient  civilization  might  teach  as  well  as  learn  some- 
thing from  Greece.  Tho  Eastern  nations  responded  to  the 
touch,  and  Pereian  legend  to  this  day  preserves  the  name 


of  Iskander  among  the  names  of  their  national  heroes. 
Alexander's  conquests  were  to  be  justified  by  the  result, 
by  tho  union  of  East  and  West,  and  tho  diffusion  of 
Western  civilization  over  Asia.  Even  India  should  feel 
something  of  tho  new  influence.  Alexsnder  would  have 
mad6  the  nations  into  one.  An  old  writer  says,  “The 
elements  of  tho  nations’  lives  were  mixed  together  as  in  a 
love  cup,  and  the  nations  drank  of  tho  same  cup,  and  forgot 
their  old  enmity  and  their  own  weakness  **  (Plat,  De  Fori. 
Alex.,  i.  G).  There  is,  it  is  true,  a reverse  to  the  picture, 
The  oppressive  conduct  of  many  of  the  Macedonians  thus 
suddenly  put  into  power  was  an  evil  omen  of  what  might 
happen  if  their  chief  was  removed ; and,  if  the  East  was 
becoming  Hellenixed,  yet  Alexander  became  in  turn 
Oriontalized.  Could  ho  remain  a Western  king  and  also 
an  Oriental  despot  1 a Greek  and  a Persian  t It  might  be 
good  policy,  but  Philip’s  old  generals  could  not  help  show- 
ing their  disgust,  and  Clitus  and  others  paid  for  it  with 
then  lives.  The  Greek  states  also  felt  the  difference. 
J ust  before  his  death  Alexander  required  them  to  worship 
him  as  a god,  and,  without  any  regard  to  the  rules  agreed 
on  at  the  congress  of  Corinth,  forbade  the  federal  meetings 
of  the  Achc&ns  and  Arcadians,  and  issued  a decree  restoring 
all  exiles  to  the  various  states.  Greeco  became  practically 
a province  of  the  Eastern  empire,  and  the  patriots  who 
had  maintained  the  fight  for  freedom  were  more  than 
justified  by  the  ruin  that  came  on  Greece  through 
Alexander’s  successors.  Even  if  he  himself  had  not  been 
spoilt  by  success  and  absolute  power,  yet  he  was  but  a 
lucky  accident  And,  though  tho.  Pellenizing  influence 
spread  over  much  of  the  East  in  a way  to  which  there  has 
been  but  one  parallel,  the  mixture  of  German  and  Roman 
elements  when  the  barbarians  invaded  the  empire,  yet 
Alexander’s  conquests,  while  they  Hellenixed  Asia,  tended 
to  Asiatizo  Hellas;  they  put  au  end  to  the  genuine 
Hellenic  spirit,  to  its  productive  genius  and  consummate 
literary  and  artistic  excellence,  as  well  as  to  its  political 
freedom.  Tho  New  Comedy  shows  how  national  life  and 
public  interests  had  died  out ; with  all  its  fine  psychological 
analysis  it  docs  but  dwell  on  the  characters  and  situations 
of  daily  life  and  purely  domestic  feelings.  But  the  braggart 
soldier  is  now  a common  character  in  tho  play,  and  slavery 
plays  a greater  part  than  ever.  Last  of  all,  Alexander 
marched  along  the  Cabul  river,  and  through  the  pass  ol 
JeUalabad  to  the  passage  of  the  Indus  by  AttocJc;  but 
when  he  reached  the  Hyphasis  (Sutlej)  the  weary  troops 
refused  to  cross  it  and  press  on  to  the  Ganges.  He  then 
sent  Nearchus  down  the  Indus,  to  sail  round  to  the  mouth 
of  the  Euphrates,  and  explore  a route  for  traffic  across  the 
Indian  Ocean.  Nearchus  profited  by  the  monsoons,  which 
thus  became  known  to  the  Greek  sailors.  The  king  himself 
went  down  the  river  to  see  tho  great  southern  ocean  with 
its  strange  tides,  and  ho  planned  that  an  Alexandria  on 
tho  Indus  should  communicate  with  the  Alexandria  of  the 
Nile  valloy  by  au  intermediate  harbour  on  the  Euphrates. 
He  further  planned  the  circumnavigation  of  Arabia,  if  not 
of  Africa  also,  and  a voyage  to  the  north  of  the  Caspian. 
At  tho  same  time  Pytheaa  of  Marseilles  was  exploring  the 
British  and  Baltic  seas.  This  enlarged  and  systematic 
exploration  of  tbo  earth,  combined  with  increased  means 
of  communication  among  its  inhabitants,  was  beneficial  to 
civilization,  if  we  may  define  growth  in  civilization  as 
growth  in  the  amount  of  services  rendered  to  each  othet 
in  civil  society.  Tho  record  kept  by  Alexander’s  quarter- 
masters (bematidet)  of  the  length  of  his  marches  gave 
succeeding  geographers  important  information  ; and  it  was 
more  useful  to  Eratosthenes  than  the  vaguo  descriptions 
in  the  historians,  who  were  striving  after  literary  effect, 
and  somo  of  whoso  accounts  wore  very  legendary,  for 
legends  soon  clustered  round  the  name  of  the  groat  coo- 
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qttcror.  Alexander  Morns  also  to  have  had  a description 
(anuyra/rfte)  of  the  empire  drawn  out  After  las  return 
through  the  desert  of  Baluchistan,  along  the  Indian 
Ocean,  he  devoted  himself  to  consolidating  the  internal 
administration  and  checking  the  oppression  exercised  by 
lit*  officers;  bnt  he  was  planning  new  conquests  in  the 
West,  from  all  parte  of  which  lie  bad  received  ambassadors, 
when  he  died  of  marsh  fever  at  Babylon  (323  ac,),  at  the 
early  ago  of  thirty-two. 

All  attempts  to  keep  his  empire  together  inevitably 
failed,  but  his  work  was  done,  since,  whether  for  good  or 
evil,  the  Hellenizing  of  the  East  determined  the  whole 
coarse  of  history.  The  army  resolved  that  his  child  (not 
yet  born)  by  his  Bactrim  wifo  Roxane,  and  his  imbecile 
half-brother,  Philip  Aridojas,  should  bear  rale  jointly.  First 
Perdiccas  was  named  regent,  but  the  generals  began  to 
combine  against  him,  and  ho  perished  in  trying  to  reduco 
to  obedience  Ptolemy,  the  satrap  of  Egypt,  the  man  who 
saw  most  clearly  and  earliest  the  tendency  of  events. 
Then  Antipatcr,  who  had  with  difficulty  defeated  tbo 
gallant  attempt  of  the  Greeks  under  the  leadership  of 
Athens  to  regain  their  freedom  in  the  I^nrian  War,  was 
made  regent  On  his  deathbed  he  transferred  the  office  to 
Polysperchon,  who  soon  proved  unequal  to  his  task,  and 
even,  gave  up  Ptiociou,  tho  leader  of  tho  Macedonian  party 
at  Athens,  to  death.  Antigonus,  tho  commander-in-chief 
in  Asia,  destroyed  Euipcnes,  who  was  faithful  to  the  royal 
house  but  was  a Greek  from  Cardia  and  not  a Macedonian. 
Ho  then  tried  to  reunite  the  satrapies;  but  Ptolemy  of 
Egypt,  Lysimachus  of  Thrace,  and  Seleucus  of  Babylon 
combined  with  Cassander  of  Maccdon  against  him,  anrl  he 
fell  (301  b.c.)  at  the  battle  of  Ipsus  in  Phrygia.  This 
decided  tho  final  break  up  of  the  empire.  Several  native 
princes  retained  their  dominions  and  formed  a kind  of 
neutral  zone  between  the  new  kingdoms,  and  tho  Get®  on 
the  Danube  maintained  themselves  against  Lysimachus. 
The  customary  feuds  in  the  royal  bouse,  and  its  intrigues 
with  the  generals,  soon  led  it  to  destruction.  Roxane,  the 
mother  of  tbo  child  Alexander,  began  by  murdering 
Alexander’s  other  wife  Statira,  the  daughter  of  Darius 
Alexander’s  Epirote  mother  Olympias  killed  Philip 
Aridams  and  his  wife  Eurydice,  and  Cassander  killed' 
Olympias  herself,  and  afterwards  Roxana  with  her  son. 
There  were  similar  feuds  and  murders  in  the  houses  of  all 
Alexander's  successors,  except  tho  early  Antigonids.  Thei  r 
marriages,  liko  those  of  Philip  and  Alexander,  were  of  a 
very  Oriental  character ; and  “ in  these  families,"  says 
Plutarch,  “murders  of  sons,  mothers,  and  wives  were 
frequent,  murders  of  brothers  were  even  common  as  a 
necessary  precaution  for  safety."  Tho  generals  assumed 
the  title  of  king  after  Demetrius’s  defeat  of  Ptolemy  off 
Cyprus  (307  n.o.),  and  their  example  was  followed  by 
Agathocles  at  Syracuse,  and  Dionysius  at  Ucracloa  on  the 
Euxino.  Demetrius,  after  his  father’s  death  at  Ipsus,  fled 
to  Greece,  and  occupied  much  of  tho  country.  His  viceroy 
in  Bcootia  wa3  tho  historian  Hieronymus  of  Cardia,  tho 
friend  and  fellow-citizen  of  Eumenes.  Demetrius  for  a 
time  even  gained  Macedonia,  but  his  Oriental  rale  disgusted 
the  people,  and  he  had  to  fly  to  Seleucus,  who  married 
his  daughter  Skratonice.  Seleucus  detained  him  under 
honourable  guard  till  his  death,  perhaps  with  somo  idea  of 
using  his  help  if  the  balance  of  power  should  again  bo 
threatened.  When  an  empire  breaks  up,  old  geographical 
relations  make  themselves  felt,  the  great  masses  and 
divisions  of  the  land  exert  their  influence  and  affinities  of 
race  begin  to  show  their  old  power,  the  natural  boundaries 
of  mountain  and  river  tend  to  reappear ; and  so  it  proved 
now.  After  Cassander's  death,  and  the  defeat  of  Lysimachus 
by  Seleucus  Seleucus  reorganized  Asia  by  breaking  up  tho 
twelve  large  satrapies  into  moro  than  seventy  districts  of  a 
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more  manageable  size.  He  then  crossed  to  Europe  to  re- 
unite Macedonia  to  Asia,  but  was  murdered  by  Ptolemy 
Ceraunus,  eldest  Bon  of  Ptolemy  of  Egypt — who  had  chose* 
his  second  son  Philadelphia  an  his  heir  instead  of  the  wild 
Cerautus.  Seleucus’a  death  ended  tho  generation  of 
Alexander’s  generals.  A now  state  of  things  followed. 
Ceraunus  fell  in  battle  against  the  invading  Gauls,  wbos* 
migrations  gave  a final  blow  to  the  old  system.  Port  of 
the  Gauls  passed  on  into  Greece,  where  the  free  state* 
destroyed  them,  while  others  crossed  into  Asia  and 
occupied  the  country  named  from  them  Galatia,  276  B.a. 
Lastly,  after  Pyrrhus  of'  Epirus,  whose  bister  Dcidami* 
married  Demetrius,  had  more  than  once  nearly  gained 
possession  of  Macedonia,-  Antigonus  Gonatas,  tho  son  of 
Demetrius,  finally  secured  the  succession,  and  restored  tb* 
wasted  realm  to  the  position  of  ono  of  tho  great  kingdom* 
by  tho  sido  of  Egypt  and  Syria.  The  last  struggle  of 
Athens  against  him  in  the  war  of  Chremonidcs  (a  pupil  of 
Zeno  of  Citium)  proved  fruitless.  He  also  regained  tb* 
Macedonian  frontier  on  tho  side  of  Epirus  ob  it  had  bee* 
in  Philip’s  time,  and  the  Aous  became  the  boundary 
towards  the  Dardanians  on  the  north-west  Of  tb* 
kingdom  thus  restored  his  family  retained  possession  till 
Perseus  was  overthrow  by  tho  Romans  at  the’  battl*  of 
Pydna(168  B.C.),  but  the  later  kings  wasted  their  strength, 
in  useless  ware  instead  of  doing  what  might  have  been 
done,  conquering  and  llellenizing  the  country  up  to  the 
Danube.  Tho  Epiroto  kings  Alexander  and  Pyrrhus  bad 
striven  to  found  a new  military  empire  in  Italy,  but  in 
vain.  Tho  Apennines  can  be  seen  from  the  coast  of 
Epirus,  and  these  kings'  were  always  stretching  eager 
hands  over  tho  sea  to  the  new  lands  in  the  West,  but  their 
power  proved  unequal  to  tho  task,  and  Pyrrhus’s  position 
in  history  is  mainly  important  because  his  expedition 
brought  Greece  and  Italy  into  close  connexion.  His 
geniality  of  character  impressed  his  contemporaries,  and 
has  left  its  impress  on  Roman  and  Greek  legend. 

In  Asia  Seleucus  had  in  vain  tried  to  preservo  tho  most 
easterly  provinces,  for  the  Eastern  nature  had  at  once  begun 
to  react  against  the  Macedonian  conquest,  and  the  Seleucid 
kingdom,  had  no  true  centre  or  natural  limits.  Sandra- 
cottus,  a native  chief,  founded  a great  kingdom  in  India 
with  Indian  and  M Javan ic"( Ionian, «>., Greek)  support ; and 
Seleucus,  after  ono  campaign,  gave  up  tho  eastern  district* 
as  far  as  the  Paropamisadm  west  of  Cabul.  Sandracotlus 
was  perhaps  supported  by  tho  Brahmans  whom  Alexander 
had  opposed,  but  the  Punjab  has  witnessed  more  than  one 
revolt  against  the  system  of  caste,  which  had  its  stronghold 
in  the  valley  of  the  Ganges  ; and  Buddhism  soon  became 
predominant  in  tho  now  kingdom.  The  edicts  of  Asoks, 
the  second  successor  of  Sandracottus,  which  made  Buddhism 
tho  state  religion  (though  Brahmanism  was  tolerated), 
mention  Antiochus  Ptolemy  and  Antigonus  (see  India,  voL 
xii.  p.  787,  for  a full  account);  and  Buddhist  missionaries, 
began  to  spread  the  faith  westwards  as  well  aa  to  the  south, 
and  somo  knowledge  of  the  cycle  of  Eastern  story  and  fabl* 
was  communicated  to  tho  Greeks.  But  wo  havo  not  tho 
materials  for  estimating  the  infiucnco  exercised  in  Asia  by 
the  Greeks  on  tho  new  kingdom.  Similarly  a Graeco- 
Bactrian  kingdom,  which  . was  made  independent  by 
Thcodotua  or  Diodotus  about  256  B.C.,  lasted  for  two 
centuries.  Many  of  its  coins  havo  been  found  with 
legends  at  first  purely  Greek,  but  becoming  gradually 
barbarized.  Somo  of  the  early  ones  resemble  the  gold 
coins  of  Antiochus  IT.  of  Syria,  who  ruled  just  before 
Diodotus  made  tho  new  stato  independent.  After  the  first 
fivo  kings,  however,  tho  legends  are  in  Prakrit  as  well  a* 
in  Greek.  Tho  caravan  routes  were  long  kept  open,  and 
in  this  way  trade  with  China  was  maintained,  and  silk  and 
other  C'hineso  commodities  reached  Europe.  Farther  west 
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native  Persian  chiefs  became  practically  Independent,  such 
as  Atropatea  in  the  Median  district,  called  from  him 
Atropatene,  and  elsewhere ; for  the  clan  system  was  suited 
to  these  districts,  and  they  preserved  the  system  of  Zoroaster 
till  Artaxerxoa  (ArdshLr)  restored  the  Persian  monarchy, 
226  a.d.  (see  Persia).  But  even  here  Greek  influence 
lasted  on ; nor  when  Areaces,  about  250  B.C.,  had  set  up  tho 
kingdom  of  Parthia  and  made  Hecatompylus  his  capital, 
did  that  influence  die  out  in  Parthia.  Even  the  new  cities 
founded  by  the  Parthian  kings,  such  as  Dara,  were  on  the 
Greek  model,  and  largely'  inhabited  by  Greeks;  and  some 
of  the  chief  cities  retained  Greek  municipal  constitutions, 
such  as  Ctesiphon,  which  took  the  place  of  Salcncia  on  the 
Tigris  as  Seleucia  bad  taken  the  place  of  the  old  capital 
Babylon — 

**  Of  later  fame, 

Buflt  by  Ematbnn  or  by  Parthian  hands. 

The  great  Soleam,  NJsWs,  and  there 

AruuU,  Teredo!),  Ctetiphon." 

Bo  again  in  Aria  Minor  native  chiefs  began  to  rule  in 
Armenia,  Bithynia,  Cappadocia,  Faphlagonia,  and  Pontus ; 
and  some  of  them,  such  as  tho  Cappadocian  princes  of  the 
Mithridatic  family,  who  afterwards  ruled  at  Amasia, 
claimed  descent  from  tho  royal  Achamenid  house  of  Persia, 
or  from  leading  Persian  houses.  They,  as  well  as  the 
princes  of  Pontus,  intermarried  with  tha  house  of  Seleucos, 
to  which  their  help  was  important.  Bithynia  and  Pontus 
had  an  era  of  independence,  from  which  they  reckoned 
their  dates  just  as  tho  Syrian  kings  did  from  the  return  of 
Beleucms  to  Babylon.  The  independence  of  Judaea  under 
♦he  M acre  he©*-  was  established  at  a later  time  (see  Israel). 
AH  ■ test  v ere  subject  to  the  HeUenizing  influence  of  the 
Greek  towns ; and  the  Greek  language  spread  everywhere, 
even  among  the  Galatians,  as  wo  see  by  the  inscription*. 
Nicomedea  of  Bithynia  founded  Nicomedea  in  264  B.C.,  as 
a Greek  town ; it  soon  rivalled  Nicasi  in  importance,  and 
we  owe  to  it  Arrian,  the  historian  of  Alexander.  Tho 
barbarie  princes  often  took  wives,  ministers,  officers,  en- 
gineers, literati,  artists,  actors,  and  intermediate  agents  of 
kll  kinds  from  some  neighbouring  Greek  city,  a custom 
which  had  begun  before  the  time  of  Alexander,  as  we  see 
in  the  case  of  Maosolua  of  Caria.  In  Pergamon,  about  238 
m.c.,Fhiletwrus,  by  the  help  of  the  royal  treasure,  made  him- 
self independent,  and  under  Eumenes  and  Attalus  tho  little 
state  showed  much  political  skill  in  trimming  the  balance  of 
power  between  the  neighbouring  dynasties.  Attolus  took 
the  title  of  king  after  a victory  over  the  Galatians  on 
the  Caicos,  and  this  victory  was  commemorated  by  tho 
Gigantomachia  around  tho  famous  altar  lately  discovered 
at  Pergamon  (see  Conze,  Beschrcibung  der  Perga m en iachen 
Bildteerke ; Overbeck,  GetcJiicJUe  dtr  Gricrhischcn  Plastik , 
3d  edA  He  also  sent  commemorative  statues  to  Athens ; 
one  of  which,  long  celebrated  os  tho  Dyin^  Gladiator, 
in  now  seen  to  be  the  portraiture  of  a dying  Gaulish 
ehief.  Greek  art,  transplanted  from  Athens  and  the 
Peloponneae  to  Pergamon  and  Rhodes,  though  it  had  ac- 
quired a somewhat  florid  tinge,  was  yet  not  unworthy  of 
iti  descent  from  the  schools  of  Phidias  and  Lysippus,  and 
owing  to  the  close  alliance  of  theso  two  cities  with  Rome, 
as  against  Maced  on  and  Syria,  this  revived  Greek  art  found 
its  way  to  Italy.  Pergamon  also  became  a centre  of  Greek 
learning  only  second  to  Alexandria ; and,  when  Ptolemy 
cut  off  the  supply  of  papyrus  from  Egypt,  Crates  of  Mallus 
in  Oilicia  (whoa©  name  was  only  second  to  that  of 
Aristarchus)  is  said  to  have  revived  the  old  Asiatic  use  of 
“ parchment  ” — a name  which  itself  preserves  the  memory 
•f  Pergamon.  Papyrus,  it  w true,  remained  th©  usual 
malarial  for  books  till  about  th©  4th  century,  when  the 
Christian  Church  finally  adopted  the  new  material  due  to 
the  invention  of  Crates  (see  Birt,  Dai  an  tike  Buchuxsen). 


All  along  the  coast  also  a number  of  Greek  cities  acquired 
practical  independence  owing  to  the  division  of  -power 
among  tho  princes,  Greek  as  well  as  native,  who  were 
further  kept  in  check  by  tho  invading  Gauls.  Such  were 
the  cities  of  Byzantium,  Cyxicus,  Heracka,  Sinope,  and 
Olbia  on  the  north-west  of  the  Black  Sea,  and  Panticapseum 
or  Bosporus  between  that  sea  and  the  Pal  us  Mieotia.  Tho 
true  Greek  spirit  survived  above  all  in  Rhodes,  as  it  did 
also  at  Massalia  in  the  West  All  the  more  did  the  Syrian 
kings  strive  to  maintain  their  power  by  founding  cities 
under  their  own  rule,  which  were  made  attractive  to  new 
colonists  by  something  of  municipal  independence,  with 
tho  right  to  bear  arms,  to  coin  money,  and  to  manage  their 
own  judicial  affairs.  Each  city  had  its  damns,  sonata^ 
archons,  and  generals.  There  were  four  of  these  great  cities 
in  Syria  itself : — two  inland,  Antioch  on  the  Orontes,  tho 
greatest  commercial  entrepot  in  the  East,  and  Apamea, 
the  military  centre  of  the  kingdom;  two  on  the  coast, 
Seleucia,  with  its  rock  fortress  to  serve  as  a refuge  in  time 
of  trouble,  and  farther  6outh  Laodicea  on  the  sea,  among 
its  rich  vineyards. . They  were  all  named  after  the  royal 
family.  Other  towns  were  named  from  places  in  Greece 
or  Macedonia,  such  as  Acbaia,  Am  phi  polls,  Apollonia, 
Arcthusa,  Astacus,  Bercea,  Gallipoli*,  Chalcis,  Edesaa, 
Hersea,  Larissa,  Maronea,  Oropus,  Pella,  Perinthus,  Tcges ; 
for  the  oppressed  Greeks  of  Greece  itself  and  of  Magna 
Gracia  here  found  an  outlet  for  their  energy.  Some 
military  colonics  were  planted  on  the  west  and  south  of 
Galatia,  to  keep  the  Gauls  in  check,  and  guard  the  roads 
leading  from  Phrygia,  tho  centre  of  the  commerce  of  Asia 
Minor,  to  the  towns  on  the  coast ; such  were  Antioch  la 
Fisidia,  Apamea  Cibotus,  Synnada,  and  Thyatira.  Even 
Palestine,  notwithstanding  tho  temporary  success  of  tho 
Maccabees,  was  full  of  Greek  towns  like  the  later  Caesarea, 
and  the  manufacturing  population  used  the  Greek  language. 
We  have  some  traces  of  the  state  of  things  in  the  Economies, 
a work  of  this  period,  though  falsely  attributed  to  Aristotle ; 
and  tho  later  political  literature  shows  that  men  had  a 
clear  idea  of  the  aims  and  means  of  the  politics  of  th©  day, 
and  that  diplomacy  and  international  law  had  considerably 
developed.  Thus  a large  influx  of  new  Hellenic  blood  was 
poured  into  the  lands  on  this  side  of  tho  Tigris,  into  Asia 
Minor,  Mesopotamia,  and  Syria  ; daring  tho  century  after 
Alexander’s  death  nearly  two  hundred  cities  were  founded, 
and  the  Greek  race  became  predominant  in  western  Asia, 
though  of  course  it  was  differentiated  by  the  various  peoples 
which  it  undertook  to  assimilate,  and  by  which  it  could 
not  but  bo  influenced  in  turn,  especially  as  the  prince® 
found  it  necessary  to  conciliate  them.  The  historians  of 
tho  time  are  mostly  lost ; but  many  inscriptions  survive 
which  show  what  a blending  of  populations  took  place. 
One  gives  us  a rescript  of  Antigonus  on  incorporating  the 
people  of  Lebedus  with  the  Tcians.  Another  shows  that 
Magnesia  became  absorbed  in  Smyrna,  now  restored  after 
it  had  long  lain  waste.  Others  tell  us  that  places  like 
Erythrre  and  Iasus  recovered  something  like  independence 
owing  to  the  needs  of  the  Syrian  kings.  Amidst  the  feuds 
of  the  great  powers  the  Ionian  states  recovered  their 
freedom,  and  were  able  to  form  a kind  of  federal  union. 
Similarly  we  hear  of  the  community  (woodr)  of  Bithynia, 
of  Asia,  and  the  like.  A new  life  of  a somewhat  different 
kind  from  the  old  Greek  life  in  politics,  religion,  and  science 
dates  from  the  revolution  effected  by  Alexander’s  conquest®, 
though  in  the  lower  strata  of  the  country  population  old 
beliefs  still  had  some  hold,  a®  is  evident  by  what  Ptius&uia® 
found  existing  even  in  his  day  in  Greece  itself.  But  old 
distinctions  tended  to  vanish  away,  only  that  between  poor 
and  rich  acquired  st’ll  greater  force,  material  interest® 
became  predominant  »Ve  ae©  also  that  in  the  manu- 
facturing towns  the  workmen  hod  formed  benefit  societies, 
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and  secret  or  public  associations  of  various  kinds.  And  it 
was  in  theso  commercial  centre's  with  their  somewhat 
cosmopolite  character,  freo  from  old  prejudices  and  ideas, 
that  Christianity  found  an  early  home.  Greek  freedom 
made  a great  impression  in  the  East  The  Greeks  had  no 
system  of  castes,  no  close  priesthood,  no  sacrod  books  like 
those  of  India  to  limit  their  development ; their  views  may 
almost  be  called  cosmopolitan,  and  the  distinction  between 
**  Greek"  and'"  barbarian  * already  tended  to  disappear,  as 
Alexander  perhaps  had  wished.  Attic  speech  became  the 
basis  of  the  new  written  language,  and,  with  Attic  customs, 
prevailed  at  the  courts  of  Alexandria  and  Babylon,  of 
Bactra  and  Pergamon.  Attic  plays  were  acted  at  Ctcsiphon 
■•down  to  Roman  times;  and  the  later  rhetoricians  and 
•sophists  imitated  the  masters  of  Attic  oratory.  The  Greek 
wiew  as  to  Philip  and  Alexander  was  thus  enabled  to 
bold  its  own  against  the  prevailing  Macedonian  tone  on 
these  matters,  especially  when  Macedonia  loet  its  leading 
position,  for  that  country  produced  only  soldiers — with  the 
exception  of  Marsyas  of  Pella,  and  of  King  Ptolemy,  who 
■wrote  with  truo  military  brevity  an  account  of  Alexander’s 
campaigns,  which  Arrian  wisely  preferred  to  the  more 
romantic  account  of  Clitarchus.  But,  though  the  towns 
became  Hellenized,  yet  the  Hellenistic  populations  did  not 
possess  the  highest  qualities  of  the  Greek  mind,  as  the 
smrronnding  elements  and  the  climate  naturally  wrought 
•some  alteration.  Polybias  looked  with  surprise  at  the 
Creeks  settled  in  Alexandria  The  living  forces  of  Greece 
— its  productive  genius,  self-organizing  power,  and  active 
spirit  of  political  life — were  weakened  and  gradually  lost 
their  enorgy.  The  Attic  language  became  the  Hellenistic, 
Attic  eloquence  received  a florid  Astatic  tinge  (though 
-Machines  himself  taught  at  Rhodes),  but  truo  eloquence 
«an  only  flourish,  as  Tacitos  points  out,  in  a freo  state. 
Literature  and  art  lost  their  connexion  with  a true  national 
life.  Architecture  took  another  character,  and  the  plastic 
art  of  Pergamon,  though  derived  from  Athens,  and  that  of 
Rhodes,  though  derived  from  the  Sicyonian  school,  through 
Chares  of  Lindus  (who  modelled  the  Sun-god,  known  as 
the  “ Colossus  ”),  had  lost  the  self-restraint  and  dignity  of 
the  highest  Grook  art.  But  the  suppression  of  political 
freedom  turned  the  force  of  the  Creek  mind  all  the  more 
strongly  into  other  channels,  and  science  and  criticism,  and 
speculation  and  literary  history,  made  a great  advance. 
Considerable  schools  were  opened  at  Tarsus  and  other 
■centres  of  commerce.  As  the  free  state  lost  its  power  over 
the  mind,  men  had  recourse  to  philosophy,  and  regained  in 
mental  fortitude  and  independence  the  outward  freedom 
they  had  lost.  Then  this  feeling  reacted  on  politics,  and  a 
generation  of  patriots  tike  Philopcemen  arose,  worthy  to 
represent  Greeco  in  these  her  hut  days.  The  new  teaching 
of  freedom  came  forth,  as  was  right,  from  Athens ; it  was 
the  followers  of  Arcesilans,  the  founder  of  the  new 
Academy,  who  freed  Megalopolis  from  its  tyrant  The 
later  developments  of  philosophy  were  mainly  due  to  Zeno 
of  Citium  in  Cyprus,  and  to  Epicures,  who  finally  taught 
at  Mytilene  and  Lampsacus;  but  Athens  was  still  ths  chief 
•home  of  their  teaching.  The  writings  of  the  great 
philosophers  of  this  age,  however,  are  mostly  loet  to  us, 
as  well  as  those  of  the  historians,  and  after  Aristotle  there 
is  a strange  gap  in  the  tradition  up  to  the  Christian  era. 
The  Greeks  now  wished  to  know  the  early  history  of  the 
East,  and  the  Eastern  peoples  wished  to  make  their  history 
known  to  the  great  literary  nation.  Hence  Bcrosus  wrote 
the  history  of  Babylon  for  Antiochus  If.,  from  the  archives 
in  the  temple  of  Belas,  Manetho  that  of  Egypt  for  Ftolemy 
Philadelphus,  Menander  of  Tyre  that  of  Phumicin,  and 
Jewish  writers  the  history  of  their  raco  and  religions 
views,  which  are  finally  summed  up  for  us  by  Philo  and 
Josephus.  Ths  sacred  bocks  of  Egypt,  Palestine,  and 


Persia  were  to  be  found  in  the  Alexandrian  library,  and 
the  religious  syncretism  that  resulted  from  the  mixture  of 
races  prepared  the  way  for  monotheism  and  for  Christianity. 
The  astrology,  however,  and  divination  of  the  East  in  turn 
mode  their  way  amoug  the  Greeks,  and  led  to  curious 
superstitions,  and  a whole  literature  of  Sibylline  books 
and  Bimilsr  forgeries  sprang  up  Christianity  itself  spread 
chiefly  in  the  Hellenized  towns ; the  country  districts  wow 
much  longer  in  feeling  the  new  influence. 

It  was  in  Egypt,  however,  that  Hellenism  was  perhaps 
most  highly  developed.  The  Ptolemies  gained  Cyrene  and 
Cyprus,  and  struggled  hard  with  the  Syriau  kings  fur  ths 
possession  of  Phoenicia;  Palestine  was  as  of  old  the  battle- 
field for  the  king  of  the  north  and  the  king  of  the  south. 
The  Ptolemies  even  held  Seleucia  at  the  mouth  of  the 
Orontes  for  some  time.  The  history  cf  these  times  is  lost 
in  its  detail ; the  only  thing  certain  is  the  spread  cf  the 
Hellenistic  spirit  in  the  East.  Many  Jews  were  trans- 
planted to  Alexandria  anil  Cyrene,  occupied  large  quarters 
of  those  citios,  and  had  full  civil  rights.  The  Ptolemies 
also  pushed  south  into  Ethiopia,  and  the  African  elephants 
which  they  trained  for  war  enabled  them  to  oppose  the 
Syrian  army  with  its  Indian  elephants.  A Greek  inscrip- 
tion at  Adulis,  though  of  later  origin,  commemorates  the 
conquests  of  the  third  king  of  this  line.  These  kings  ohm 
secured  the  routo  down  the  Red  See,  reopened  the  old  canal 
of  Necho  leading  from  the  Mile  into  that  Boa,  founded 
Arainoe  and  other  important  towns,  and  made  discoveries 
on  the  route  to  India.  The  new  information  thus  gained 
was  recorded  in  the  geographical  works  of  Agstharcides  of 
Cnidus  and  Artehndorus  of  Ephesus.  The  old  trade  of 
Egypt  had  chiefly  consisted  in  the  export  of  com;  now  the 
wares  cf  Arabia,  Sooth  Africa,  end  Iodia  came  through 
Egypt  to  Europe,  end  ships  of  Alexandria  became  frequent 
visitors  to  the  western  waters.  Even  in  Asia  Minor  Egypt 
won  influence  as  Syria  lost  it,  and  a court  poet  (perhaps 
Thoocritus)  was  justified  in  praising  the  Egyptian  king  who 
was  master  of  the  sea.  The  carrying  trade  bad  fallen 
largely  into  the  bands  of  Egypt  from  the  time  when  the 
war  between  Seleucus  and  Antigonus  stopped  the  trade  of 
the  caravans  by  land,  and  the  import  and  export  duties 
farmed  a large  part  of  the  Egyptian  revenues.  After  the 
return  of  Pyrrhus  from  Italy,  Philadelphus  even  mado  a 
treaty  with  Rome.  The  Sicilian  Greeks  might  bo  rivals  in 
trade,  but  the  Italians  were  good  customers,  and  produced 
the  excellent  wool  which  was  invaluable  for  the  Egyptian 
manufactures,  as  the  cultivation  of  cotton  in  Egypt  had 
but  bogun.  Puteoli,  tho  first  really  good  port  to  the  south 
of  Rome,  was  the  chief  centre  of  the  trade  even  at  this 
early  time.  The  Egyptian  trado  was  concentrated  in 
Alexandria,  which  thus  became  one  of  the  greatest  cities 
on  the  earth.  Science  flourished  there,  and  men  like 
Archimedes  came  thither  to  study.  Much  of  what  was  done 
was  done  for  ever.  Mo  mathematician  has  to  redemonstrate 
the  problems  of  Euclid.  Geography  was  founded  by 
Eratosthenes  of  Cyreno  on  a mathematical  and  astronomical 
basis ; be  first  calculated  the  magnitude  of  tbe  earth  by 
measuring  an  arc  of  tho  meridian,  the  process  employed  at 
ths  present  day.  Modem  astronomy  too  is  the  natural 
development  of  the  work  of  Hipparchus  and  PtolBmy. 
Erasistratcs  and  Hcrophilus  investigated  the  structure  and 
functions  of  the  valves  of  the  heart,  and  the  nerves  of 
sensation  and  motion,  and  a close  connexion  was  thus 
formed  between  anatomy  and  medicine.  The  Musenm,  a 
sort  of  college,  numbered  Eratosthenes,  Callimachus, 
Aristophanes,  and  Aristarchus  among  its  members.  They 
fixed  tbe  text  of  the  classical  writere  on  critical  principles; 
and  grammar  assumed  the  form  it  kept  for  centuries  Poetry 
itself  had  a kind  of  second  summer  with  Callimachus  and 
Apollonius  Rhodius,  and,  under  Sicilian  influences,  with 
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Theocrilus,  Biod,  ted  Moschus.  All  tho  knowledge  of  the 
past  wad  treasured  up  for  transmission  to  a future  age. 

There  was  no  more  unity  among  the  Macedonian 
monarchies  than  there  had  been  among  the  free  cities  of 
Greece,  and  the  kings  were  even  leas  able  to  combine 
n sainst  Rome  than  the  republics  against  Philip.  When 
Fhilip  V.  tried  to  keep  the  Romans  out  of  Greece,  he  met 
with  no  support  from  Antiochus  the  Great,  and  was  defeated 
by  Flamininos  at  Cynoaccphal®,  197  B.a  Antiochus  in 
turn  had  no  help  from  Philip  when  Scipio  crossed  into  Asia 
and  defeated  tho  Syrian  army  at  Magnesia,  190  B.C.  Last 
of  all,  Perseus  was  overthrown  at  Pydna  (168.  b.  a),  while 
Antiochus  Epiphanes  was  trying  to  plunder  Egypt;  and 
Macedonia  was  divided  into  four  districts,  like  those  out 
of  which  the  kingdom  had  been  originally  formed — 
Am  phi  polio,  TLewalonica,  Pella,  Pelagonia.  The  Romans 
in  many  respect*  carried  on  the  work  of  spreading  Greek 
culture.  .Thoy  gave  the  Greek  cities  of  Asia  a freer  scope 
for  their  action  on  the  country ; they  united  the  whole 
Grefek  race,  east  and  west,  under  one  rulo,  and  opened  out 
tho  world  to  their  enterprise.  We  meet  with  many  great 
names  in  this  later  age,  such  as  Posidonius  at  Rhodes, 
Galen  at  Pergamon,  Strabo  at  Amasia.  Epictetus  was  a 
Greek  slave  from  Phrygia.  Cappadocia  became  so 
thoroughly  Greek  that  the  church  itself  owed  to  it  such 
men  as  Basil  and  Gregory.  The  Greek  influence  even 
spread  to  Palmyra  in  the  desert,  and  its  ruin  in  the  third 
century  marks  the  first  great  check  sustained  by  Hellenism. 
But  under  the  tuIo  of  Romo  it  may  almost  bo  said  that  tho 
primitive  unity  of  the  Graeco-Italian  race  was  restored,  and 
the  work  of  the  Macedonian  conqueror  completed  in  western 
Asia. 

This  article  is  mainly  baaed  on  0 rote’s  Greece,  and  Droysen's 
ITelUuitmus,  2d  ed.,  1877.  For  more  detailed  accounts  and  for 
tho  personal  history  see  Alexander  Antioonub,  Antiochus, 
A ntipatf.r,  Ac.  Tho  original  authorities  are  collected  ia.  Didots 
il.ttorici  Ormei , and  his  Arrianu*,  1877.  (C.  W.  BO.) 

MACEDONIUS,  a deacon,  was  raised  to  the  patriarchate 
of  Constantinople  as  successor  of  Eusebius  of  Nicomedia 
by  the  Arian  bishops  in  341  A.D.,  while  the  orthodox  party 
elected  Paul,  whom  Eusebius  had  superseded.  The 
partisans  of  the  two  rivals  involved  the  city  in  a tumultuous 
broil,  murdered  Hertnogenes,  the  general  whom  Constantins 
II.,  during  his  own  absence,  had  empowered  to  preserve 
order,  and  were  not  quelled  until  the  emperor  himself 
returned  to  the  city  and  banished  Paul'.  Macedonian  was 
recognised  os  patriarch  in  342.  In  that  year  Paul  again 
returned,  and  was  again  banished,  and  Macedonius,  amid 
much  tumult  and  bloodshed,  was  forcibly  installed  in  his 
see  by  the  imperial  troops.  Compelled  by  the  intervention 
of  Constans  in  348  to  confine  his  authority  again  to  one 
church,  and  to  resign  the  patriarchate  in  favour  of  his 
former  opponent,  he  was  reinstalled  in  350.  He  then  took 
vengeance  on  his  opponents  by  a general  persecution  of  the 
adherents  of  the  Nicene  creed.  In  356  he  occasioned  a 
disastrous  and  bloody  tumult  in  Constantinople  by  causing 
the  ashes  of  Constantine  tho  Great  to  be  removed  from  the 
dilapidated  church  of  . the  Apostles  to  that  of  St  Acacius. 
In  359,  on  the  division  of  the  Arian  party  into  Acacians  for 
pure  Arians)  and  eemi-Arians,  Macedonius  odhered  to  the 
latter,  and  in  consequence  was  expelled  from  his  see  by  tho 
council  of  Constantinople  in  360.  He  now  became  avowod 
leader  of  the  sect  of  Pneumatomacbi,  Macedonians,  or 
M.irathonians,  whoso  distinctive  tonet  was  that  the  Holy 
Spirit  is  but  a divine  influence  pervading  the  universe  and 
not  a person  distinct  from  the  Father  and  the  Son.  He  did 
not  long  survive  bis  deposition. 

MACEIO,  or  M acayo,  a city  of  Brazil,  tho  chief  town  of 
the  province  of  Alagoas,  and  one  of  the  ports  open  to  foreign 
trade,  is  situated  about  150  miles  south  of  Pernambuco, 
in  91 39'  S.  lat.,  on  an  eminence  about  a mile  from  theahore, 
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in  the  midst  of  luxuriant  vegetation.  It  possesses  a fine 
cathedral  and  an  elegant  house  of  assembly,  as  well  as  a 
cotton  inspection  office  and  a custom-house.  As  its  harbour 
at  J&gudra  on  the  coast  is  but  snghtly  protected  by  reefs 
and  a small  peninsula,  and  the  water  deepens  slowly  from 
the  sandy  beach,  vessels  cannot  approach  the  piers  (of 
which  there  are  several),  and  have  to  be  discharged  and 
loaded  by  lighters.  Trade,  however,  is  on  the  increase, 
and  will  develop  largely  on  the  completion  of  tho  railway 
to  the  interior.  In  1880  44  British  and  35  foreign  vessels 
entered,  with  a burden  respectively  of  17,624  and  10,482 
tons ; and  cotton  and  sugar  were  exported  to  the  amount 
of  4181  and  27,810  tons.  In  1839  the  town  became  tho 
provincial  capital  instead  of  Alagoas.  The  population  is 
about  20,000. 

MACERATA,  a city  of  Italy,  the  chief  town  of  a pro- 
vince, a bishop’s  see,  and  the  seat  of  a court  of  appeal,  lies 
22  miles  south  of  Ancona,  and  17  miles  by  road  west  of 
Civita  Novo,  the  nearest  station  on  the  East  Coast  Railway. 
Crowning  the  top  of  a hill  about  1300  feet  in  height  with 
a picturesque  mass  of  buildings  enclosed  by  walls  and 
towers,  Maeerata  looks  out  over  the  Adriatic  and  the 
valleys  of  the  Potenza  and  the  Cbientl  The  cathedral  is 
a modern  structure  of  but  littlo  interest ; but  some  of  tht> 
churches,  and  especially  some  of  the  palaces,  — Palazzo  dei 
Torn,  Palazzo  Bonaccorsi,  Ac., — are  fine  pieces  of  architec- 
ture ; and  at  a short  distance  from  the  town  stands  the 
beautiful  S.  Maria  delle  Vergini,  designed  by  Galasso  da 
Carpi,  but  often  attributed  to  Bramanto.  Besides  tho 
university,  Maeerata  contains  a communal  library  founded 
by  Leo  XII.,  and,  in  the  municipal  buildings,  a collection 
of  antiquities  from  Helvia  Birina.  Its  iqfant  schools  were 
the  first  established  in  the  papal  states.  Glass  and  pottery 
are  among  the  manufactures,  and  throe  fairs  are  held 
yearly.  The  population  of  the  commune  has  increased 
from  19,283  in  1861  to  20,219  in  1881  ; that  of  the  town 
was  10,065  at  the  former  date. 

Maeerata,  as  veil  as  Recanati,  was  founded  by  the  inhabitants  of 
Ricina  after  the  destruction  of  their  city  by  Atari?  in  408.  During 
the  Lombard  period  it  was  a flourishing  town ; but  it  wiu»  from  com- 
parative insignificance  that  it  was  raised  by  Nicholas  IV.  to  be  the 
Seatdof  the  governors  of  the  March.  By  the  viceroy  of  Frederick 
II.  it  waa  enclosed  in  tho  13th  century  by  a new  line  of  walls 
more  than  2J  miles  in  circuit  ; and  the  trouble*  of  the  next  two 
hundred  years  it  had  freouent  occasion  to  learn  their  value.  For 
the  moat  part  it  remained  faithful  to  the  popea,  and  in  return  it 
w.u  rewarded  by  a multitude  of  privileges..  Though  in  1797  the 
inhabitants  opened  their  gates  to  the  French,  two  yearn  afterwards, 
when  the  country  people  took  refuge  within  the  walls,  it?  city  was 
taken  by  storm  and  delivered  to  pillage.  The  bishopric  of  Macer- 
ata  dates  from  the  aupprestrion  of  the  see  of  Rccanati  (1820). 
Crescimbeni,  the  poet  of  the  13th  century,  his  namesake  the  founder 
of  the  Arcadian  Academy  at  Rome,  and  Mntteo  Ricci,  the  Chinese 
missionary  and  scholar,  were  natives  of  the  city. 

MACGILLIVRAY,  William  (1796-1852),  a writer  ou 
several  branches  of  natural  science,  but  best  known  as  an 
ornithologist,  was  born  in  1796.  He  studied  as  on  arts 
student  in  King’s  College,  Aberdeen,  graduating  M.A.  in 
1815,  and  also  studied  medicine,  but  did  not  complete  the 
latter  course.  In  1823  he  became  assistant  to  the  professor 
of  natural  history  in  Edinburgh  University  ; and  in  1831  he 
was  appointed  curator  of  the  museum  of  the  Royal  College 
of  Surgeons  iu  Edinburgh.  In  1841  he  become  professor 
of  natural  history  and  lecturer  on  botany  in  Monachal 
College,  Aberdeen.  He  died  in  1832.  Ho  possessed  a 
wide  and  comprehensive  knowledge  of  natural  science  in  its 
various  departments,  gained  no  less  from  personal  observa- 
tions in  the  course  of  frequent  excursions  through  different 
porta  of  Scotland  than  from  a study  of  the  collections 
under  his  charge  in  Edinburgh  aud  of  books.  His  industry 
and  extensive  knowledge  are  amply  shown  in  his  publish'd 
works.  He  contributed  numerous  articles  on  the  zoology, 
botany,  and  geology  of  Scotland  to  the  scientific  journals 


146  MAC- 

in  Edinburgh,  to  the  Jlfagaanc  of  Botany  and  Zoology,  and 
to  the  Transaction*  of  the  British  Association.  He  also 
assisted  Audubon  in  his  classical  works  on  the  Bird*  of 
America;  and  he  edited  Withering’s  British  Botany. 

His  larger  works  are  numerous,  and  include  biographies 
(of  Humboldt,  and  of  zoologists  from  Aristotle  to  Linnaeus), 
Text-books  of  Botany , of  Geology , and  of  Conchology,  a 
History  of  British  Quadrupeds,  a History  of  the  Moltusca 
of  Aberdeen,  Banff,  and  Kincardine , a Manual  of  British 
Ornithology,  and  a History  of  British  Birds,  in  5 vola., 
1837-52.  The  last  work  holds  a high  rank  from  the 
excellent  descriptions  of  the  structure,  habits,  and  haunts 
df  birds,  and  from  the  use  in  classification  of  characters 
afforded  by  their  internal  organs.  In  1850  bo  spent  some 
time  in  the  Highlands  of  Aberdeenshire.  The  results  are 
embodied  in  the  Natural  History  qf  Deeside,  published 
after  his  death  by  command  of  the  queen. 

He  made  considerable  collections,  alike  for  the  instruc- 
tion of  his  students  and  to  illustrate  the  zoology,  botany, 
and  geology  of  the  parts  of  Scotland  examined  by  him, 
especially  around  Aberdeen.  His  success  in  enlisting  the 
interest  and  co-operation  of  liis  students  is  shown  by  the 
assistance  acknowledged  by  him  in  his  work  on  the 
molluscs  of  that  district.  His  devotion  to  his  favourite 
sciences  made  hi  in  apt  to  be  careless  of  risk  to  health,  and 
seems  to  have  led  to  the  illness  that  proved  fatal.  Though 
his  reputation  rests  chiefly  on  his  works  on  birds  and  on 
molluscs*  his  other  writings  are  also  of  interrat  and  valueu 
In  some  rcspocts  he  was  in  advance  of  most  of  his  eon- 
temporaries,  e.g.,  in  the  opinions  in  regard  to  species 
published  in  his  Text-book  of  Botany  (pp.  210,  211)  in 
1840. 

His  reputation  might  have  been  greater  as  a specialist  had  ho 
restricted  bis  investigations  within  narrower  limits,  but  this  ho 
was  prevented  from  doing  as  much  by  the  wide  range  of  snbjects 
that  ne  kud  to  touch  as  by  his  natural  inclination.  Ho  had  to 
encounter  great  difficulties  in  ascertaining  what  had  been  already 
accomplished  by  naturalists  elsewhere  from  the  want  of  a good  lib- 
rary and  of  named  collections  for  reference.  To  this  fact  may  be 
traced  a tendency  to  regard  as  nndescribed  and  to  namo  whatever 
animals  he  was  unable  to  identify  from  books  within  his  reach,  as 
well  as  oocaaional  apparent  neglect  of  work  done  by  others  and  room 
peculiar  views  on  nomenclature  and  classification. 

Throughout  his  life  pecuniary  difficulties,  in  part  arising  from 
the  publication  of  bis  hooka,  pressed  on  him ; and  to  this  it  was 
probably  due,  at  least  in  part,  that,  despite  an  amiable  nature,  ho 
it  timos  expressed  himself  in  controversy  in  a way  that  made  him 
ceen  opponents.  .His  books  show  that  from  all  troubles  he  found 
*lief  in  tracing  the  proofs  of  wisdom  and  of  goodness  in  nature. 
Throughout  his  was  a laborious  life,  and  just  twfore  his  death  he 
'.ompleted  his  History  of  British  Birds,  an  enduring  and  worthy 
nemorial  of  an  earnest  aud  true-hearted  naturalist. 

His  family  inherited  a taste  for  similar  pursuits.  Ons  son,  Jchn, 
oniributed  several  articles  to  magazines  on  the  natural  history  of 
Scotland,  and  published  an  account  of  the  voyage  round  the  world 
I H.M.S.  “ Rattlesnake,"  on  board  which  he  was  naturalist 
mother  son,  Paul,  published  an  Aberdeen  Flora  in  1853. 

MACHIAVELLT,  Nicool6  (1469-1527),  was  beru  at 
Tlorence  on  the  3d  of  May  1469.  His  ancestry  claimed 
flood  relationship  with  the  lords  of  Montespertoli,  a fief 
ito&ted  between  Val  di  Pesa  and  Val  d’Elsa,  at  no  great 
listened  from  the  city.  In  1393’  the  castle  of  Montespertoli 
■ecame  the  property  of  Niccolo’s  great-grandfather.  At 
his  date  the  Machiavelli,  like  other  nobles  of  the  Florentine 
ontado,  hud  bean  absorbed  into  the  body  of  the  burghers, 
.nd  bod  be^un  to  seek  distinction  as  officers  of  the  republic. 
They  coun.ed  numerous  priors  and  gonfaloniers  of  justice 
n the  geneiations  which  preceded  the  illustrious  secretary, 
tficcold’s  father,  Bernardo,  who  was  born  in  1428,  followed 
he  profession  of  a jurist  He  held  landed  property, 

' biofly  near  tho  village  of  San  Casciano,  which  was  worth, 
according  to  a recent  calculation,  something  like  £250  a 
rear  of  onr  money.  His  son,  though  not  wealthy,  was 
>ever  wholly  dependent  upon  official  income. 
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Of  Niccolft’s  early  years  and  education  little  is  known. 
He  is  said  to  have  studied  under  the  grammarian  Marcello 
Virgilio  Adrian! ; and  his  works  show  wide  reading  in  the 
Latin  and  Italian  classics.  But  it  is  almost  certain  that 
he  had  not  mastered  the  Greek  language.  In  that  age  of 
humanistic  erudition,  it  is  noticeable  that  the  three  most 
eminent  writers!  of  the  Renaissance — Machiavelli,  Arioato, 
and  Guicciardini— owed  their  training  to  the  literature  of 
their  own  nation.  To  tho  defects  of  Machiavelli’s  ednea 
tion,  as  it  appeared  to  men  of  Giovio’s  stamp,  we  may,  in 
part  at  least,  ascribe  the  peculiar  vigour  of  his  style 
and  his  speculative  originality.  He  is  free  from  tho 
scholastic  trifling  and  learned  frivolity  which  tainted  the 
rhetorical  culture  of  his  century.  Ho  mode  tho  world  of 
men  and  things  his  study,  learned  to  write  his  mother- 
tongue  with  idiomatic  conciseness,  and  nonriahed  his 
imagination  on  the  masterpieces  of  the  Romans.  Machia- 
velli shared  the  enthusiasm  of  his  race  and  period  for 
antiquity  ; but  the  antiquity  ho  worshipped  wsa  confined 
to  the  commonwealth  of  Rome.  Not  the  arts,  the  letters, 
and  the  philosophy  of  the  Greeks,  but  the  Latin  histories 
in  which  tho  statecraft  and  organization  of  the  Romans 
are  described,  arrested  his  attention.  His  habit  of  thought 
is  marked  throughout  by  a strong  Latin  bias. 

The  year  1494,  the  year  of  Charles  VHL’s  invasion  and 
of  the  Medici’s  expulsion  from  Florence,  saw  Machiavelli’s 
first  entrance  into  public  life.  Ho  was  appointed  clerk  in 
the  second  chancery  of  the  commune  under  hia  old  master 
Marcello  Virgilio  Adriani.  Early  in  1498  Adriani  became 
chancellor  of  the  republic,  and  Machiavelli  received  hia 
vacated  offico  with  the  rank  of  second  chancellor  and  secre- 
tary. This  post  he  retained  till  tho  year  1512.  The 
masters  he  nad  to  serve  were  the  Dieci  di  Liberth  e Pace, 
who,  though  subordinate  to  tho  signoria,  exercised  a sepa- 
rate control  over  the  departments  of  war  and  the  interior. 
They  sent  their  own  ambassadors  to  foreign  powers,  trans- 
acted business  with  the  cities  of  the  Florentine  domain,  and 
controlled  the  military  establishment  of  the  commonwealth. 
The  next  fourteen  years  of  Machiavelli’s  life  were  fully 
occupied  in  the  voluminous  correspondence  of  bis  bureau, 
in  diplomatic  missions  of  varying  importance,  and  in  the 
organization  of  a Florentine  militia.  It  would  bo  tedious 
and  uninstructive  to  follow  him  through  all  liis  embassies 
to  petty  courts  of  Italy,  tho  firet  of  which  took  place  in 
1499,  when  he  was  sent  to  negotiate  the  continuance  of  a 
loan  to  Catherine  Stores,  countess  of  Forli  and  Imola.  A 
more  important  miraion  followed  in  1500,  when  Machiavelli 
travelled  into  France,  to  deal  with  Louis  XIL  about  tho 
affairs  of  Pisa.  It  is  enough  to  say  in  general  that  these 
embassies  were  tho  school  in  which  Machiavelli  formed  his 
political  opinions,  and  gathered  views  regarding  the  state 
of  Europe  and  the  relative  strength  of  nations.  They 
not  only  introduced  him  to  the  subtleties  of  Italian 
diplomacy,  but  also  extended  his  observation  over  races 
very  different  from  the  Italians  in  their  social  and  consti- 
tutional development  lie  thus,  in  the  course  of  his  official 
business,  gradually  acquired  principles  and  settled  ways  of 
thinking  which  ho  afterwards  expressed  in  writing  He 
was  at  no  time  a philosopher  or  man  of  letters  by  profession, 
and  when  he  came  to  write  he  gave  to  the  world  the  con- 
densed result  of  practical  experience,  combined  with  medi- 
tations on  the  Latin  historians,  rather  than  a methodical 
system. 

liis  office  obliged  him  from  time  to  time  to  draw  up 
proposals  and  memorials  on  questions  of  the  day,  which 
no  presented  to  the  Died  One  of  these,  on  the  affairs  of 
Pisa,  belongs  to  1499;  a second,  on  the  condition  of 
Pistoia,  to  1501 ; a third,  of  more  general  importance,  ou 
tho  right  way  of  dealing  with  the  rebels  of  Valdichiano,  to 
1502.  In  this  last-named  document  &ome  of  the  i>ointa  » f 
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view  which  stamp  hU  later  works  with  a distinctive 
character  emerge  into  prominence.  We  find  him  seeking 
parallels  and  precepts  in  Roman  history,  laying  down  the 
axiom  that  human  nature  is  identical  throughout  the  ages, 
exposing  the  futility  of  half  measures,  and  finally  appealing 
to  Cesare  Borgia  as  a model  of  political  sagacity.  It  is 
clear  from  this  brief  and  early  composition  that  Macbiavelli 
had  already  formed  tho  habits  of  thought  which  dii»- 
tinguiah  him.  He  has  begun  to  idealize  Borgia’s  policy. 
Ho  interweaves  historical  reflexions  with  contemporary 
analysis,  using  the  past  to  illustrate  the  present,  and 
expounding  practical  doctrine  from  texts  derived  from 
Livy.  There  is  also  noticeable  the  uncompromising  spirit 
of  the  man,  who  was  destined  afterwards  in  the  Principe 
to  subordinate  all  minor  considerations  of  morality  and 
conduct  to  the  ono  object  of  political  attainment 

In  the  year  1502  Macbiavelli  married  Marietta.  Corsini, 
the  wifo  who  bore  him  several  children,  with  whom,  in  spite 
of  his  own  infidelities,  he  lived  on  good  terms,  and  who 
survived  him  twenty -6ix  years.  In  the  same  year  Piero 
Soderini  was  chosen  gonfalonier  for  life,  in  accordance  with 
certain  changes  in  the  constitution  of  the  state,  which 
were  intended  to  bring  Florenco  closer  to  the  Venetian 
type  of  government  This  was  an  important  event  in 
Machiavelh’s  career,  for  ho  now  became  intimately  connected 
with  Soderini,  assisted  him  in  carrying  out  his  policy, 
suggested  important  measures  of  military  reform  which 
Soderini  adopted,  and  finally  was  involved  in  ruin  by  his 
fall  Macbiavelli,  it  may  be  said  in  passing,  had  the 
qualities  of  a good  servant  and  a practical  official.  He 
remained  faithful  to  Soderini  through  the  difficulties  of  his 
later  years  of  power,  and  spoke  well  of  him  subsequently. 
Yet  he  was  a severe  critic,  blaming  tho  gonfalonier  for 
weakness  of  administration  and  half  measures ; and,  when  he 
died,  he  indulged  in  a sarcastic  epigram  on  his  old  master 
which  does  less  honour  to  his  loyalty  than  to  his  wit 
Tho  year  1502  was  marked  by  yet  another  decisive 
incident  in  Machiavelli’s  life.  In  October  ho  was  sent, 
much  against  his  will,  as  envoy  to  the  camp  of  Cesare 
Borgia,  or  duke  of  Valentino,  as  ho  was  now  called.  The 
duko  was  then  in  Romagna,  and  it  was  Machiavelli’s 
duty  to  wait  upon  and  watch  him.  Ho  was  ablo  now 
to  observe  those  intricate  intrigues  which  culminated 
in  Cesaro’s  seizure  of  Sinigaglia  and  tho  treacherous 
murder  of  his  disaffected  captains.  From  what  remains  of 
MachiaveUi’s  letters  to  the  Died  during  this  period,  and 
from  his  tract  upon  tho  Menlo  tenuto  dal  Duea  Valentino 
nelC  ammazzare  Vitellozzo  Yitefli,  wo  are  ablo  to  appreciate 
the  actual  relations  which  existed  between  the  two  men,  and 
the  growth  in  Machiavelli’s  mind  of  a political  ideal  based 
upon  his  study  of  the  duke’s  character.  Machiavelli  was 
a mere  spectator  and  critic,  by  no  means  an  adviser  of 
the  duke.  He  seems  to  have  been  even  weary  and 
uneasy  in  the  network  of  hypocrisy  and  crime  in  which 
ho  found  himself, — refreshing  his  spirits  with  jocular 
letters  to  his  private  friends,  and  with  the  study  of  a 
Plutarch  which  they  Bent  him.  lie  was  also  able  to 
stigmatize  the  Borgia’s  conduct  from  a conventional  point 
of  view,  os  is  proved  by  his  calling  him  a “ basilisk  * and 
“ hydra  ” in  his  DeeennalL  Yet  he  conceived  tho  strongest 
admiration  fur  his  combination  of  audacity  with  diplomatic 
prudence,  for  his  adroit  use  of  cruelty  and  fraud,  for  his 
self-reliance,  avoidance  of  half  measures,  employment  of 
native  troops,  and  firm  administration  in  conquered  pro- 
vinces. More  than  once,  in  letters  to  his  friend  Vcttori, 
no  less  than  in  the  pages  of  tho  he  afterwards 

expressed  his  belief  that  Cesare  Borgia’s  behaviour  in  tho 
conquest  of  provinces,  the  cementing  of  a new  state  out  of 
scattered  elements,  and  the  dealiug  with  falsa  friends  or 
doubtful  allies,  was  worthy  of  oil  commendation  and  of 


scrupulous  imitation.  Hydra  and  basilisk  were  terms,  not 
of  reproach,  but  of  panegyric,  on  the  lips  of  the  writer  who 
warned  his  prince  to  acquire  the  nature  of  the  fox  and  of 
the  lion,  who  spoke  familiarly  of  frodi  onorevoli,  ectlltratezze 
gloriov , and  whose  conception  of  Virtu  was  self-reliant 
ability.  As  he  watched  Cesare  Borgia  at  this,  the  most 
brilliant  period  of  Itis  adventurous  career,  the  man  became 
idealized  in  his  reflective  but  imaginative  mind.  Round 
him,  as  a hero,  he  allowed  bis  own  conceptions  of  the 
perfect  prince  to  cluster.  There  was  so  much  in  the  conduct 
of  the  duko  which  exactly  fitted  with  those  conceptions,  so 
much  of  that  ideal  bad  conversely  been  derived  at  first 
hand  from  the  duke  himself,  that  the  hero  and  the  adven- 
turer were,  as  it  were,  confounded.  That  Machiavelli 
separated  the  actual  Cesare  Borgia,  whom  he  afterwards 
saw,  ruined  and  contemptible,  at  Rome,  from  this  radiant 
creature  of  his  political  fancy,  is  probable.  That  tho 
Cesare  of  history  doe3  not  exactly  match  the  Duca 
Valentino  of  Machiavclli’s  writings  is  certain.  Still  the 
fact  remains  that  henceforth  Machiavelli  cherished  the 
ideal  image  of  the  statesman  which  he  had  modelled  upon 
Cesare,  and  called  this  by  the  name  of  Valentino. 

On  his  return  to  Florence  early  in  January  1503, 
Machiavelli  began  to  occupy  himself  with  ft  project  he  had 
long  since  formed,  and  which  his  recent  attendance  upon 
Cesare  Borgia  had  strengthened  in  his  mind.  The  duties 
of  his  office  obliged  him  to  study  the  conditions  of  military 
service  as  they  then  existed  in  Italy.  He  was  familiar 
with  the  disadvantages  under  which  republics  laboured 
when  they  engaged  professional  captains  of  adventure  and 
levied  mercenary  troops  The  bad  faith  of  the  condottiere 
Paolo  Vitetli  (beheaded  at  Florence  in  1499)  had  deeply 
impressed  him.  In  the  war  with  Pisa  he  hod  observed 
the  insubordination  and  untrustworthiness  of  soldiers 
gathered  from  the  dregs  of  different  districts,  serving  under 
egotistical  and  irresponsible  commanders.  His  reading  in 
Livy  taught  him  to  admire  the  Roman  system  of  employ- 
ing armies  raised  from  the  body  of  the  citizens ; and 
Cesare  Borgia's  method  of  gradually  substituting  the 
troops  of  his  own  duchy  for  aliens  and  mercenaries  showed 
him  that  this  plan  might  be  adopted  with  success  by  the 
Italians,  He  was  now  determined,  if  possible,  to  furnish 
Florence  with  a national  militia.  Tho  gonfalonier  Soderini 
entered  into  his  views.  But  obstacles  of  no  small  magni* 
tude  arose.  First  came  tho  financial  difficulties  in  Which 
the  Government  was  then  involved.  The  suspicion  and 
jealousy  of  the  Florentines  had  also  to  be  encountered. 
Homo  of  them  feared  lest  Soderini,  if  h (farmed  the  common- 
wealth, would  aspire  to  tyranny.  All  alike  were  adverse 
to  arming  the  population  of  subject  cities  like  Arezzo  ami 
Cortona ; for  it  must  bo  remembered  that  an  Italian 
republic  ruled  its  province  with  tho  despotism  of  an 
autocrat,  and  the  towns  beneath  its  sway  were  always 
panting  for  independence.  The  question  of  money  was 
immediately  pressing.  Early  in  1503  Machiavelli  drew 
up  for  Soderini  a speech,  Ditrorso  tut  la  provisions  del 
Vanara,  in  which  the  duty  and  necessity  of  liberal 
expenditure  for  the  protection  of  the  state  were  expounded 
upon  principles  of  sound  political  philosophy.  Between 
this  dato  and  the  Inst  month  of  150G  Machiavelli  labour*  d 
at  his  favourite  scheme,  working  out  memorials  on  the 
l subject  for  his  office,  and  suggesting  tho  outlines  of  a nr w 
military  organization.  On  the  GtH  of  December  1506  his 
plan  was  approved  by  the  signory,  and  a special  ministry, 
called  the  None  di  Ordinanza  e Millzia,  was  appointed. 
Machiavelli  immediately  became  their  secretary.  Tho 
country  districts  of  the  Florentine  dominion  were  now 
divided  into  departments,  and  levies  of  foot  soldiers  were 
made  in  order  to  secure  a standing  militia.  A commnnd-r- 
I in-chief  had  to  be  chosen  for  the  new  troops.  Italian 
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jealousy  shrank  from  conferring  Ibis  important  office  on  a I 
Florentine,  lest  one  member  of  the  state  should  acquire  a 
power  dangerous  to  the  whole.  The  choice  of  Soderini  and  | 
Machiavelli  fell,  at  this  juncture,  upon  an  extremely  ! 
ineligible  person,  none  other  than  Don  Micheletto,  Cesare  j 
Borgia’s  cut-throat  and  assassin.  It  is  necessary  to  insist 
upon  this  point,  sinco  it  serves  to  illustrate  a radical 
infirmity  in  Machiavelli’s  genius.  While  forming  and 
promoting  his  scheme,  he  was  actuated  by  principles 
of  political  wisdom  and  by  the  purest  patriotism.  But  ho 
failed  to  perceive  that  bucIi  a ruffi.au  as  Micheletto  could 
not  inspire  the  troops  of  Florence  with  that  devotion  to 
their  country  and  that  healthy  moral  tone  which  should 
distinguish  a patriot  army.  Here,  as  elsewhere,  he  revealed 
his  insensibility  to  the  ethical  element  in  human  nature. 
Knowing  that  Don  Micheletto  had  worked  well  for  Cesare 
Borgia,  accustomed  to  disregard  private  morality  as  in- 
significant in  public  conduct,  he  was  satisfied  to  entrust 
the  discipline  and  education  of  his  raw  militia  to  a 
notorious  villain.  His  indifference  to  personal  ethics  led 
him  now  into  a practical  blunder,  as  it  afterwards  vitiated 
bis  political  writings  with  a philosophical  error. 

Meanwhile  Italy  had  been  the  scene  of  memorable 
events,  in  most  of  which  Machiavelli  took  some  part 
Alexander  VL  had  died  suddenly  of  fever.  Julius  IL  had 
ascended  the  papal  chair.  The  duke  Valentino  hod  been 
checked  in  mid-career  of  conquest  Machiavelli  was  sent 
to  Rome  during  the  conclave,  when  he  renewed  his  inter- 
course with  Cesare  Borgia.  On  this  occasion  he  seems  to 
have  felt  nothing  but  contempt  for  the  hero  of  his  dreams, 
who  had  sunk  into  insignificance  and  almost  abject 
submission.  The  collapse  of  the  Borgiaa  threw  Central 
Italy  into  confusion;  and  Machiavelli  had,  in  1505,  to 
visit  the  Baglioni  at  Perugia  and  the  Petrucci  at  Siena. 
In  the  following  year  he  accompanied  Julius  upon  his 
march  through  Perugia  into  the  province  of  Emilia,  where 
the  fiery  pope  subdued  in  person  the  rebellious  cities  of 
the  church.  Upon  these  embassies  Machiavelli  represented 
the  Florentine  Died  in  quality  of  envoy.  It  was  his  duty 
to  keep  the  ministry  informed  by  means  of  frequent 
despatches  and  reports.  All  this  while  the  war  for  the 
recovery  of  Pibs  was  slowly  dragging  on,  with  no  success 
or  honour  to  the  Florentines.  Machiavelli  had  to  attend 
the  camp  and  provide  for  levies  amid  his  mahy  other 
occupations.  And  yet  he  found  time  for  private  literary 
work.  In  tho  autumn  of  1504  he  began  his  Decennali,  or 
Annals  of  Italy , a poem  composed  in  rough  terza  riina, 
and  now  remembered  only  lor  one  line  describing  the 
courage  of  Piero  Capponi,  when  .ho  defied  Charles  VTIL 
to  his  face  in  1495  : — 

“ Lo  strepito  dell'  irmi  e do’  cavalll. 

Non  poti  far  che  non  fosse  sentita 
La  voce  d’an  Cappon  fra  cento  Oallu” 

About  the  same  time  he  composed  a comedy  on  the 
model  of  Aristophanes  which  is  unfortunately  lost.  It 
seems  to  have  been  called  Lt  Matchers.  Giuliano  de’  Ricci 
tells  us  it  was  marked  by  stringent  satire  upon  great  eccle- 
siastics and  statesmen,  no  less  than  by  a tendency  to 
“ ascribe  all  human  things  to  natural  causes  or  to  fortune.” 
That  phrase  accurately  describes  the  prevalent  bias  of  its 
author's  mind. 

The  greater  part  of  1506  and  1507  was  spent  in  organiz- 
ing the  new  militia,  corresponding  on  the  subject,  and 
scouring  the  country  on  enlistment  service.  But  at  the 
end  of  the  latter  year  European  affairs  of  no  small  moment 
diverted  Machiavelli  from  these  humbler  duties.  Maxi- 
milian was  planning  a journey  into  Italy  in  order  to  be 
crowned  emperor  at  Rome,  and  was  levying  subsidies  from 
the  imperial  burghs  for  his  expenses.  The  Florentines 
thought  his  demands  excessive.  Though  they  already 


hod  Francesco  Vettori  at  his  court,  Soderini  judged  it 
advisable  to  send  Machiavelli  thither  iu  December.  He 
travelled  by  Geneva,  all  through  Switzerland,  to  Botzeu, 
where  he  found  the  emperor. 

This  journey  was  an  important  moment  in  his  life.  It  enabled 
him  to  study  the  Swiss  and  the  Germans  in  their  homes  ; and  the 
report  which  he  wrote  on  his  return,  Rnpporlo  rfi  Cost  della  Magna, 
reckons  among  his  must  effective  political  studies.  Instead  of  con- 
fining his  attention  to  the  analysis  of  parlies  or  the  portraits  of 
eminent  persons  in  the  countries  lie  had  traversed,  Machiavelli  strove 
to  estimate  the  essential  element*  of  national  success  or  failure. 
The  antique  sobriety  of  the  Swiss,  their  absolute  equality  and  inde- 
pendence, their  efficient  national  militia,  inspired  him  with  such 
admiration  that  henceforth  the  Swiss  appeared  to  him  the  model 
of  modern  nation*  and  the  most  formidable  Among  the  neighbours 
of  the  Italians.  He  pointed  out  that  the  strength  of  Germany  la/ 
in  the  free  cities,  while  the  emperor  waa  weakened,  not  only  by 
his  own  indecisivo  character  and  want  of  funds,  but  by  the  jealousy 
of  ths  feudal  iirinoea.  The  German  priuces,  the  burghs,  and  the 
empire  being  ill-accorded,  and  the  Swiss  being  hostile  to  all  ^like, 
this  vast  nation  lacked  the  force  which  its  excellent  morality,  sober 
living,  and  vigorous  military  organization  ought  to  have  secured  it. 
What  is  most  remarkable  in  Machiavelli's  report  ia  his  concentrated 
effort  to  realize  the  exact  political  weight  of  the  Genmon  nation, 
and  to  penetrate  the  causes  of  ita  strength  and  weakness.  He 
attempts  to  grasp  the  national  character  as  a whole,  and  thence  to 
deduce  practical  conclusions.  Certain  mistake*  he  undoubtedly  made. 
He  treated  tho  Swiss,  for  example,  too  much  aa  though  they  were 
a part  of  Germany.  He  exaggerated  the  simplicity  and  sobriety  of 
the  race  at  large,  seemingly  inspired  by  Tacitus,  and  inflamed  in 
his  own  imagination  by  sympathy  with  a people  who  realized  his 
cherished  dream*  of  national  health.  Hi*  indifference  to  ecclesi- 
astical questions  prevented  him  from  discerning  the  crisis  of  the 
Reformation,  whicn  waa  on  the  verge  of  precipitating  Germany  into 
the  discord  of  religious  wars.  Yet,  allowing  for  these  drawbacks, 
we  are  astonished  by  the  insight  into  detail*  and  the  co-ordinating 
faculty  which  enabled  this  Italian  to  draw  so  discriminating  and 
animated  a portrait  of  the  Germans  for  the  benefit  of  his  republic. 

1 The  same  great  qualities  are  noticeable  in  his  Ritratti  dellt  Com 
di  Francia,  which  he  drew  up  after  an  embassy  to  Louis  XII.  at 
Blois  in  1510.  These  notes  upon  the  French  race  are  more  scattered 
than  the  report  on  German  affaire.  But  they  reveal  no  leas  acumen 
combined  with  imaginative  penetration  into  the  very  essence  of 
national  existence.  He  points  out  that  the  special  strength  of 
France  lies  in  her  centralization.  The  monarch  is  surrounded  by 
obedient  feudal  vassals,  the  moat  powerful  of  whom  are  of  the  royal 
blood.  'They  in  their  turn  draw  their  wealth  from  the  people. 
Feudalism,  an  element  of  discord  ia  Germany,  has  been  converted 
into  monarchy,  and  become  the  cohesive  bond  of  society  in  Franco. 
On  the  other  hand,  this  centralization  contains  a grave  element  of 
danger  for  the  future  of  France.  The  people  are  ground  down  and 
have  no  liberty.  Machiavelli  points  out  how,  iu  these  circum- 
stances, the  pith  of  the  French  army  is  its  chivalry,  and  why  the 
king  is  always  obliged  to  hire  German  and  Swiss  infantry  for  his 
wars.  The  Ritratti  abound  in  pointed  observations  upon  the 
French  character  which  is  well  contrasted  with  that  of  the  Spaniards. 
But  what  constitute*  the  originality  of  this  tract  is  Macmavelli’s 
determination  to  realize  to  himself  and  to  his  readers  the  political 
value  of  the  French  people  aa  a whole,  and  thus  to  form  a solid 
basis  for  judging  of  its  probable  behaviour  in  the  future.  Iu  this 
case,  as  iu  the  case  or  Germany,  he  attempts  to  estimate  tho 
physical^  moral,  and  intellectual  capacity  of  an  antagonist  with 
whom  his  country  has  to  grapple,  lt  may  be  said  that,  with  France 
os  with  Germany,  he  wnolJy  omits  the  possibilities  of  religious 
perturbation. 

While  engaged  upon  this  topic,  it-may  be  woll  to  mention  that 
Machiavelli  displayed  exactly  tLe  same  force  of  analysis  in  laying 
bare  tho  central  causes  of  weakness  in  Italy  itself.  The  disarma- 
ment of  the  population  by  selfish  despots  and  indolent  republics ; 
the  consequent  growth  of  a vicious  mercenary  system;  the  dis- 
memberment of  tho  nation  into  petty,  mutually'jealous  parcel*, 
due  for  the  most  part  to  tho  selfishness  of  Rome;  the  loss  of  antique 
sobriety  in  manners,  and  the  almost  total  corruption  of  the  people, 
fostered  and  encouraged  by  their  debauched  spiritual  leaders, — these, 
he  says*  are  the  cause*  which  have  made  Italy  “more  enslaved 
than  the  Hebrews,  more  downtrodden  than  tne  Persians,  more 
disunited  than  the  Athenians.”  This  is  not  the  place  to  discuss 
his  policy  for  the  Italians.  Suffice  it  to  say  that  the  same  method 
which  he  applied  to  Germany  and  France  supplied  him  with 
general  conclusions  about  Italy,  and  enabled  him  to  view  with  a 
truly  terrible  clairvoyance  that  desperate  disease  of  bis  country 
for  which  he  afterwards  invented  remedies  as  desperate. 

Machiavelli  returned  from  Germany  in  June  1508.  The 
rat  of  that  ycai  and  a large  part  of  1509  were  spent  in 
the  affairs  of  the  militia  and  the  war  of  Pisa.  Chiefly 


MACHIA VELLI 


through*  hit  exertions  the  war  was  terminated  by  the  j 
surrender  of  Pisa  in  June  1509.  Meanwhilo  the  league 
of  Cambrny  bad  disturbed  the  peaco  of  Italy,  and  Florence 
found  herself  in  a perilous  position  between  Spain  and 
France.  * Soderini’s  Government  grew  weaker.  The 
Medicean  party  lifted  up  its  head.  To  the  league  of 
Cambray  succeeded  the  Legs  Santa.  The  battle  of 
Ravenna  was  fought,  and  tho  French  retired  from  Italy. 
The  Florentines  had  been  spectators  rather  than  actors  in 
these  great  events.  Bat  they  were  now  destined  to  feel 
tho  full  effects  of  them.  The  cardinal  Giovanni  do’  Medici, 
who  was  present  at  the  battle  of  Ravenna,  brought  a 
Spanish  army  iuto  Tuscany.  Prato  was  sacked  in  the 
August  of  1512.  Florence,  in  extreme  terror,  deposed  the 
gonfalonier,  and  opened  her  gates  to  the  princes  of  the 
house  of  Medic* 

The  Government  on  which  Machiavelli  depended  had 
fallen,  never  to  rise  again.  The  national  militia  in  which 
he  placed  unbounded  confidence  hod  proved  inefficient  to 
protect  Florence  in  the  hour  of  need.  He  was  surrounded 
by  political  and  personal  enemies,  who  regarded  him  with 
jealousy  os  the  ex-gonfalonier's  right  hand  man.  Yet  at  fi  rst 
it  appears  that  he  still  hoped  to  retain  his  office.  Ho 
showed  no  repugnance  to  a change  of  masters,  and  began 
to  make  overtures  to  tho  Medici  The  Nove  della  Milizia 
were,  however,  dissolved;  and  on  November  7,  1512, 
Machiavelli  was  deprived  of  his  appointments.  Ho  was 
exiled  from  Florence  and  confined  to  tho  dominion  for  one 
year,  and  on  November  17  was  further  prohibited  from 
setting  foot  in  the  Palazzo  Pubblico.  Rain  stared  him  in 
the  face ; and,  to  make  matters  worse,  ho  was  implicated 
in  the  conspiracy  of  Pier  Paolo  Boacoli  in  February  1513. 
Machiavelli  had  token  ho  share  in  that  feeble  attempt 
against  the  Medici,  but  his  name  was  found  upon  a 
memorandum  dropped  by  Bos  coll  This  was  enough  to 
ensure  his  imprisonment  He  was  racked,  and  only 
released  upon  Giovanni  de’  Medici’s  election  to  the  papacy 
in  March  1513.  When  he  left  his  dungeon,  ho  retired  to 
a farm  near  San  Casciano,  and  faced  the  fact  that  his 
political  career  was  at  an  end. 

Machiavelli  now  entered  upon  a period  of  life  to  which 
we  owe  the  great  works  that  have  rendered  his  name 
immortal.  But  it  was  one  of  prolonged  disappointment 
and  annoyance.  He  had  not  aocustomed  himself  to 
economical  living ; and,  when  the  emoluments  of  his  office 
were  withdrawn,  bo  bad  but  barely  enough  to  support  his 
family.  The  previous  years  of  his  manhood  had  been 
spent  in  continual  activity.  Muchas  he  enjoyed  tho  study 
of  the  Latin  and  Italian  classics,  literature  was  not  his 
business ; nor  had  he  looked  on  writing  as  more  than  an 
occasional  amusement.  He  was  now  driven  in  upon  his 
books  for  the  employment  of  a restless  temperament ; and 
to  this  irksomeness  of  enforced  leisure  may  be  ascribed  the 
production  of  the  Principe,  the  Diacorsi , tho  Arte  delta 
Guerra,  the  comedies,  and  the  Gloria  Fiorentina.  The 
uneasiness  of  Mochiavelli’s  mind  in  the  first  years  of  this 
retirement  is  brought  before  us  by  his  privato  correspond- 
ence. The  letters  with  Yettori  paint  a man  of  vigorous 
intellect  and  feverish  activity,  dividing  his  time  between 
studies  and  vulgar  dissipations,  seeking  at  one  time  distrac- 
tion in  low  intrigues  and  wanton  company,  at  another  turning 
to  the  great  minds  of  antiquity  for  Bolace.  It  is  not  easy  for 
a modern  gentleman  to  understand  the  spirit  in  which  the 
author  of  tho  Principe  sat  down  to  exchange  obscenities  with 
the  author  of  the  Sommario  della  Storia  cT  Italia.  Nor  can 
it  be  urged  that  Machiavelli  plunged  into  dissipation  at  this 
crisis  to  escape  from  care,  or  that  ho  penned  filth  because 
he  had  no  other  occupation  for  his  thoughts.  From  the 
camp  of  Borgia  in  1502,  when  his  miod  was  on  the  stretch, 
and  be  was  watching  history  in  the  making,  bo  had  written 
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similar  trash  to  his  acquaintances  at  home.  At  the  same 
tine  this  coarseness  of  taste  did  uot  blunt  his  intellectual 
sagacity.  His  letters  on  public  affairs  in  Italy  and  Europe, 
especially  those  which  he  meant  Vettori  to  communicate  to 
the  Medici  at  Romo,  are  marked  by  extraordinary  fineness 
of  perception,  combined,  as  usual  iu  his  cose,  with  philo- 
sophical breadth.  In  retirement  at  his  villa  near 
Percussina,  a hamlet  of  San  'Casciano,  Machiavelli  com- 
pleted the  Principe  before  tho  end  of  1513.  This  famous 
book  is  on  analysis  of  tho  methods  whereby  an  ambitious 
man  may  rise  to  sovereign  power.  It  appears  to  have 
grown  out  of  another  scarcely  less  celebrated  work,  upon 
which  Machiavelli  had  been  engaged  before  he  took  tbu 
Prinei/MS  in  hand,  and  which  he  did  no^  finish  until  sorno 
time  afterwards.  This  second  treatise  is  the  Diacorai  eul 
primo  libro  dellc  Drehedi  Tito  JLivio,  which  will  henceforth 
be  mentioned  iu  this  article  os  the  Diacorti. 

Cast  in  tLo  form  of  comments  on  the  history  of  Livy,  the  Diacorti 
are  really  an  inquiry  into  the  generis  and  maintenance  of  states, — 
how  states  come  into  being,  prosper,  and  decline — in,  what  forms 
they  can  be  modeled  and  maintained.  The  Principe  *s  an  offshoot 
from  the  main  theme  of  the  lHacorti,  setting  forth  Machiavelii's 
views  at  largo  and  in  detail  upon  the  nature  of  principalities,  the 
method  of  cementing  them,  and  the  qualities  of  a successful 
autocrat  Being  more  limited  in  subject  and  more  independent  as 
a work  of  literary  art,  this  essay  detaches  itself  from  the  main  body 
of  the  Diacorsi,  and  has  attracted  far  more  attention.  We  feel  that 
die  Principe  Is  inspired  with  greater  fervency,  ts  though  its  author 
had  more  than  a speculative  aim  in  view,  and  brought  it  forth  to 
servo  a special  crisis.  The  moment  of  its  composition  was  indeed 
decisive.  Machiavelli  judged  the  case  of  Italy  so  desperate  that 
salvation  could  only  be  expected  from  the  intervention  of  s power* 
ful  desnot  The  unification  of  Italy  in  a state  protected  by  a 
national  army  was  tho  cherished  dream  of  his  life ; and  the 
peroration  of  tho  Principe  shows  that  ho  meant  this  treatise  to  hare 
a direct  bearing  on  tho  problem.  We  must  bo  careful,  however, 
not  to  fall  into  the  error  of  supposing  that  he  wrote  it  with  the 
sole  object  of  meeting  an  occasional  emergency.  Together  with 
tho  Diaconi,  the  Principe  contains  the  speculative  fruits  of  his 
experience  and  observation  combined  with  his  deductions  from 
Homan  history.  The  two  works  form  ouo  coherent  txxly  of  opinion, 
not  systematically  expressed,  it  is  true,  but  based  on  the  same 
principles,  involving  the  same  conclusions,  and  directed  to  the  same 
philosophical  end.  That  end  is  tho  analysis  of  the  conception  of 
the  state,  studied  under  two  main  types,  republican  and  monarchical. 
Up  to  the  date  of  Machiavelli,  modern  political  philosophy  had 
always  presupposed  an  ideal  Mediaval  speculation  took  the  church 
and  tho  empire  for  granted,  os  divinely  appointed  institutions, 
nuder  which  tho  nations  of  the  earth  must  flourish  for  the  space  of 
man's  probation  on  this  planet.  Thinkers  differed  only  as  Cluelfs 
and  Glubelliues,  as  leaning  on  the  one  side  to  papal  on  the  other 
to  imperial  supremacy.  In  the  revival  of  learning,  scholarship 
supplanted  scholasticism,  and  the  old  ways  of  mcdiwval  thinking 
were  forgotten.  But  no  substantial  philosophy  of  any  kind  emerged 
from  humanism  ; tho  political  lueubraliout  of  the  scholars  were, 
like  their  ethical  treatises,  for  the  most  part  rhetoricaL  Still  the 
humanists  effected  a delivery  of  the  intellect  from  what  had  become 
the  bondage  of  obsolete  ideas,  and  created  a new  medium  for  the  specu- 
lative faculty.  Society  in  Europe  had  outgrown  the  conditions  (/ 
tho  Middlo  Ages,  and  this  new  humanistic  atmosphere  corresponded 
to  the  new  phase  upon  which  the  modern  nations  were  entering. 
Simultaneously  with  the  revival,  Italy  had  passed  into  that  stage 
of  her  existence  which  has  been  called  the  age  of  despots.  The 
yoke  of  the  empire  had  been  shaken  off.  The  church  had  taken 
rank  among  Italian  tyrannies.  The  peninsula  was,  roughly  speak- 
ing, divided  into  principalities  and  sovereign  cities,  each  of  which 
claimed  autocratic  jurisdiction.  These  separate  despotisms  owned 
no  common  social  tie,  were  founded  on  no  common  jus  or  right, 
but  were  connected  in  a network  of  conflicting  interests  and  change- 
ful  diplomatic  combination*.  A keen  and  poaitive  political  intelli- 
gence emerged  in  the  Italian  race.  Tho  reports  of  Venetian  and 
Florentine  ambassadors  at  this  epoch  contain  the  first  germs  of  an 
attempt  to  study  politics  from  the  point  of  view  of  science.  At 
this  moment  Machiavelli  intervenes.  He  was  conscious  of  the 
change  which  bad  come  over  Italy  and.  Enrope.  He  was  aware 
that  the  old  strongholds  of  medieval  thought  must  be  abandoned, 
and  that  the  decaying  ruins  of  media-val  institutions  furnished 
no  basis  for  the  erection  of  solid  political  edifice*.  He  felt  the 
corruption  of  Lis  country,  and  sought  to  bring  the  world  back  to  a 
lively  sense  of  the  necessity  for  reformation.  His  originality  con- 
sists in  having  extended  the  positive  intelligence  of  his  century 
from  tho  sphere  of  contemporary  politics  and  special  interests  to 
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nun  at  large  regarded  as  a political  being.  He  founded  the  science 
of  politics  for  the  modem  world,  by  concentrating  thought  upon 
its  fundamental  principles.  Much  that  is  unnatural  in  the  forced 
severance  of  politics  from  ethics,  mach  that  we  know  now  to  be 
untrue  in  the  conception  of  national  development,  much  that 
ofT-nds  our  moral  sense  in  the  justification  of  iniquity  for  public 
ends,  much  that  the  experience  of  the  last  three  centuries  has 
shown  to  lie  mistaken  in  the  theory  of  the  state  considered  as  a 
work  of  plastic  art,  much  that  belongs  to  the  Renaissance,  and 
has  perished  with  that  period  of  transition,  much  that  is  wrongly 
applied  from  the  experience  of  Italian  diplomacy  to  politics  in 
general,  can  to  noted  by  the  students  of  Machiavelli.  We  feel  tho 
want  in  him  of  a thorough  philosophical  education,  the  continual 
oscillation  between  speculative  and  practical  points  of  View,  the  lack 
of  system  and  the  negligence  of  stringent  definition.  We  surmise 
that,  had  he  studied  Plato's  Republic  or  the  first  chapters  of 
Aristotle's  Pblilics  and  Ethics,  he  might  perhaps  have  avoided 
what  has  been  the  stumbling-block  to  generous  readers — bis  indilfer- 
enco  to  moral  righteousness  as  indispensable  to  states  no  leas  than 
individuals.  We  regret  his  unqualified  inculcation  of  the  doctrine 
that  means  are  justified  by  ends, — a doctrine  rendered  odious  by 
Jesuitry  to  the  modem  muid,  and  incompatible  with  any  sound 
science  of  humanity.  We  know  that  ethics  cannot  be  severed,  as  ho 
severed  thorn,  from  politics;  that,  though  uattonal differs  from  private 
duty,  both  are  based  upon  the  same  immutable  principles ; tnat  the 
former  tends,  with  the  growth  of  tho  race,  to  approach  over  more 
nearly  to  the  former ; and  that  it  is  tho  function  of  tho  political 
philosopher  to  keep  this  steadily  in  viow.  We  havo  learned  to 
regard  nations,  not  merely  as  materials  to  be  moulded  by  a law- 
giver, but  as  total  organisms,  which,  however  modified  by  men  of 
genius,  obey  their  own  laws  of  evolution.  We  have  outgrown  bis 
admiration  of  antinuity,  and  do  not  believe  that  modern  states 
should  seek  to  model  themselves  upon  the  typo  of  Rome.  We 
perceive  that  his  ideal  of  a princo,  working  by  force,  fraud,  cnielty, 
dissimulation  to  a certain  end,  waa  tho  creature  of  .circumstances, 
which  caused  him  to  advocate  tho  opposition  of  violence  to  anarchy 
as  tho  only  possible  resort.  These  are  deductions  to  be  made  from 
MachiavelH’s  teaching,  regarded  as  final,  or  as  instructive  for  the 
times  in  which  wo  live.  Bat,  when  we  have  made  these  deductions, 
there  remains  the  fact  of  his  achievement  Ho  began  to  study 
men,  not  according  to  some  preconception,  but  qb  he  found  them, — 
men,  not  in  the  isolation  of  one  century,  but  as  a whole  in  history. 
Ho  drew  his  conclusions  from  the  nature  of  mankind  itself, 
“ascribing  all  thinga  to  natural  causes  or  to  fortune."  . In  this  way 
he  restored  the  right  method  of  study,  a method  which  had  been 
neglected  since  the  days  of  Aristotle.  He  formed  a conception  of 
the  modern  atate,  which  marked  the  close  of  the  Middle  Agee,  and 
anticipated  the  next  phase  of  European  development  Bis  prince,* 
abating  those  points  which  are  purely  Italian  or  strongly  tinctured 
with  tne  author’s  personal  peculiarities,  prefigured  the  monarchs 
of  the  10th  and  17th  centuries,  the  monarchs  whoso  motto 
was  L'itat  cest  moil  His  doctrino  of  a national  militia  fore* 
shadowed  tRe  system  which  has  given  strength  in  arms  to  France 
and  Germany.  Hia  insight  into  the  causes  of  Italian  decadence 
was  complete ; and  tho  remedies  which  bo  suggested,  in  the 
ro  ratio  ns  of  the  Principe  and  the  Arte  della  Guerra,  have  since 
cq  applied  in  the  unification  of  Italy.  Lastly,  when  we  ocoe  have 
freed  ourselves  from  tho  antipathy  engendered  by  his  severance  of 
ethics  from  the  field  of  politic*,  when  we  have  once  made  proper 
allowance  for  hia  peculiar  use  of  phrases  like  **  frodi  onorevoli  ” or 
“acelleroiczzo  glonose,"  nothing  is  left  but  admiration  for  his  mental 
att.tude.  That  it  the  attitude  of  a patriot,  who  saw  with  open  eyes 
the  ruin  of  his  country,  who  burned  above  all  things  to  save  Italy 
and  set  her  in  her  place  among  tho  powerful  nations,  who  held  the 
duty  of  self-sacrifice  in  tho  most  absolute  sense,  whose  very  limita- 
tions and  mistakes  were  due  to  an  absorbing  passion  for-  the  state 
be  dreamed  might  be  reconstituted.  It  was  Blachiavelli's  intense 
preoccupation  with  this  problem — what  a state  is  and  how  to  found 
one  in  existing  circumstances— which  caused  tb«  many  riddles  of 
his  speculative  writings.  Dazzled,  as  it  were,  with  the  brilliancy 
of  his  own  discovery,  concentrated  in  attention  on  iuc  one  necessity 
for  organizing  a powerful  coherent  nation,  he  forgot  that  men  are 
more  than  political  beings.  He  neglected  religion,  or  regarded  it 
as  part  of  tne  state  machinery.  He  waa  by  no  means  indilTcront  to 
private  virtue,  which  indeed  he  judged  tho  basis  of  all  healthy 
national  existence  ; but  in  the  realm  of  politics  he  postponed  morals 
to  political  expediency.  He  held  that  the  people,  as  distinguished 
from  the  nobles  and  the  clergy,  were  the  pith  and  fibre  of  nations  ; 
yet  this  same  people  hud  to  become  wax  in  the  hands  of  the  politi- 
cian,— their  commercotnnd  their  comforts,  the  arts  which  give  a 
dignity  to  life  and  the  pleasures  which  make  life  liveable, 
neglected, — their  very  liberty  subordinated  to  the  one  tyrannical 
conception.  To  thii  point  tho  segregation  of  politics  from  every 
other  factor  which  goes  to  constitute  humanity  had  brought 
him  ; and  this  it  is  which  makes  ns  feel  his  world  a wilderness, 
devoid  of  atmosphere  and  vegetation.  Yet  som©  such  isolation  of 
the  subject-matter  of  this  science  was  demanded  at  the  moment  of 
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its  birth,  just  as  political  economy,  when  first  started,  had  to  make 
a rigid  severance  of  wealth  from  other  units.  It  is  only  by  a 
gradual  process  that  social  scienoe  in  its  whole  complexity  can  bo 
evolved.  We  have  hardly  yet  discovered  that  political  economy 
has  unavoidable  points  of  contact  with  ethics. 

From  the  foregoing  criticism  it  will  be  perceived  that  an  tlio 
questions  whether  Machiavelli  meant  to  corrupt  or  to  instruct  tho 
world,  to  fortify  tho  hands  of  tyrants  or  to  lead  them  to  their  ruin, 
are  now  obsolete.  Ho  was  a man  of  edcncc — one  who  by  tlie 
vigorous  study  of  his  subject-matter  sought  from  that  subject- 
matter  itself  to  deduce  laws.  The  difficulty  which  remains  in* 
judging  him  is  a difficulty  of  statement,  valuation,  allowance, 
llow  much  shall  we  allow  for  his  position  in  Renaissance  Italy,  for 
the  corruption  in  the  midst  of  which  ho  lived,  for  his  own  personal 
temperament  ? How  shall  we  state  his  point  of  drporture  from 
tho  Middlo  Ages,  his  sympathy  with  prevalent  classical  enthu- 
siasms, his  divination  of  s new  period  f How  shall  we  estimato 
the  permanent  worth  of  hia  method,  tho  residuum  of  value  in  bis 
maxims  ? 

After  finishing  the  Principe,  Machiavelli  thought  ot 
dedicating  it  to  one  of  the  Medicean  princes,  with  tho 
avowed  hope  that  he  might  thereby  regain  their  favour 
and  find  public  employment.  He  wrote  to  Yettori  on  tho 
subject,  and  Giulianode’  Medici,  duke  of  Nemours,  seemed 
to  him  tho  proper  person.  The  choice  was  reasonable. 
No  sooner  had  Leo  been  made  pope  than  he  formed 
schemes  for  the  aggrandizement  of  his  family.  Giuliano 
was  offered  and  refused  the  dnchy  of  Urbino.  Later  on, 
Leo  designed  for  him  a duchy  in  Emilia,  to  be  cemented 
out  of  Parma,  Tiacenza,  Reggio,  and  Modena.  Supported 
by  the  power  of  the  papacy,  with  the  goodwill  of  Florence 
to  back  him,  Giuliano  would  have  found  himself  in  a 
position  somewhat  better  than  that  of  Cesare  Borgia ; and 
the  Borgia's  creation  of  the  duchy  of  Romagna  might  have 
served  as  his  model  Machiavelli  therefore  was  justified 
in  feeling  that  here  was  an  opportunity  for  putting  his 
cherished  schemes  in  practice,  and  that  a prince  with  such 
alliances  might  even  advance  to  the  grand  end  of  the  uni- 
fication of  Italy.  Giuliano,  however,  died  in  1506.  Then 
Machiavelli  turned  his  thoughts  towards  Lorenzo,  duke  of 
Urbina  The  choice  of  this  man  ns  a possible  Italian 
liberator  reminds  us  of  the  choice  of  Don  Micheletto  as 
general  of  the  Florentine  militia.  To  Lorenzo  the  Pidncipe 
was  dedicated,  but  without  result.  The  Medici,  as  yet  at 
all  events,  could  not  employ  Machiavelli,  and  had  not  in 
themselves  the  stau  to  found  Italian  kingdoms. 

Machiavelli,  meanwhile,  was  reading  his  Discern  to  a 
select  audience  in  the  Rucellai  gardens,  fanning  that 
republican  enthusiasm  which  never  lay  long  dormant 
among  the  Florentines.  Towards  the  year  1519' both  Leo 
X.  and  his  cousin  the  cardinal  Giulio  de*  Medici  were 
much  perplexed  about  the  management  of  the  republic. 
It  seemed  necessary,  if  possible,  in  the  gradual  extinc- 
tion of  their  family,  to  give  the  city  at  least  a semblance 
of  self-government.  They  applied  to  several  celebrated 
politicians,  among  others  to  Machiavelli,  for  advice  in  the 
emergency.  The  result  was  hia  Diseorso  sopra  U Riforniar 
lo  Stato  di  Firenze,  a treatise  in  which  he  deduces  practical 
conclusions  from  the  post  history  and  present  temper  of  tho 
city,  blending  these  with  his  favourite  principles  of  govern- 
ment in  general  He  earnestly  admonishes  Leo,  for  his 
own  sake  and  for  Florence,  to  found  a permanent  and  free 
state  system  for  the  republic,  reminding  him  in  terms  of 
noble  eloquence  how  splendid  is  the  glory  of  the  man  who 
shall  confer  such  benefits'upon  a people.  The  year  1520 
saw  tbe  comj>osition  of  I setts  Libri  (DIP  Arte  di  Guerra , 
and  of  the  Vita  di  Castrucdo. 

The  first  of  these  is  a methodical  treatise,  setting  forth 
Machiavelli's  views  on  military  matters,  digesting  his  theories 
respecting  tbe  superiority  of  national  troops,  the  inefficiency  of 
fortresses,  the  necessity  of  relying  upon  infantry  in  war,  and  tho 
comparative  insignificance  of  artillery.  It  is  strongly  coloured  with 
his  enthusiasm  for  ancient  Romo  ; and  specially  upon  the  topic  of 
artillery  it  displays  a want  of  insight  into  tho  actualities  of  modem 
warfare.  We  may  regard  it  as  a supplement  or  appendix  to  the 
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FrineiM  find  the  Divorsi,  since  Machiavelli  btU  it  for  a funda- 
mental axiom  that  states  are  powerless  unless  completely  aimed  in 
mtntuenee.  'ihe  peroration  contain*  a noble  appeal  to  the  Italian 
liberator  of  his  dreams,  and  a parallel  from  Macedonian  history, 
a Uich,  read  bv  the  light  of  tkia  century,  sounds  like  a prophecy  of 
Piedmont 

The  Vila  di  Castrvxto  was  composed  at  Lncca,  whithc^ 
M:u  hiavclli  hod  bmi  sent  on  a mission.  This  so-called  biography 
of  the  mediaeval  adventurer  who  raided  himself  by  personal  ability 
and  military  skill  to  tho  tyranny  of  several  Tuscan  cities  must  be 
ir girded  in  the  light  of  an  historical  romance.  Dealing  freely  with 
the  outline  of  Castruecio'e  career,  ns  he  had  previously  dealt  with 
Ccsaro  Borgia,  ho  sketched  his  own  ideal  of  the  successful  prince. 
Cesare  Borgia  had  entered  into  the  Principe  aa  a representative  figure 
rather  tlun  an  actual  personage  ; »*»  now  conversely  the  theories  of 
the  Principe  assumed  the  outward  form  and  semblance  of  Oastraccia 
In  each  caj»  history  is  blent  with  speculation  in  nearly  the  same 
proportions.  Bat  Castrnccio,  being  farther  from  the  writer*  own 
experience,  bears  Wesker  traits  of  p-ireoimlity. 

In  the  samo  year,  1620,  Maohiaveiii,  at  tho  instance  of  tbo  cardinal 
Ciulio  dc'  Medici,  received  commission  from  tho  officer*  of  the  Studio 
PnbWiet  to  write  a history  of  Florence.  They  agreed  to  pay  him 
on  annual  allowance  of  100  florins  while  engaged  upon  tho  work. 
The  next  six  years  were  partly  employed  in  its  com  position,  and 
he  left  a portion  of  it  finuhod,  with  a dedication  to  Clement  VII., 
when  ho  died  in  1527.  In  the  Istoric  Florentine  Machiavclli  emitted 
the  field  of  political  speculation  for  that  of  history.  But,  having 
already  written  the  Diseorri and  the  Principe,  he  carried  with  him  to 
this  new  task  of  historiography  th«  habit  of  mind  proper  to  political 
philosophy.  In  his  hands  tho  history  of  Florence  became  a text 
on  which  at  fitting  seasons  to  deliver  lessons  in  the  science  he  ini- 
tiated. This  gives  the  work  its  so  cial  character.  It  is  not  so  much 
a chronicle  of  Florentine  affairs,  :rom  the  commencement  of  modern 
history  to  the  death  of  Lorenzo  de'  Medici  in  1492,  aa  a critiaue  of 
that  chronicle  from  the  point  of  view  adopted  by  Machiavclli  m his 
former  writings.  Having  condensed  hi*  doctrines  in  the  Principe 
and  tho  Diseorsi , ho  applies  their  abstract  principles  to  the  example 
of  the  Florentine  republic.  Hts  favourite  topics  reappear — the 
dismemberment  of  Italy  by  the  papacy  (bk  i.  9,  23) ; the  ruin 
of  her  national  militia  {bk.  i.  84,  88  ; bk.  v.  1;  bk.  vi.  1); 
the  enervation  of  her  commonwealths  by  commerce  (bk.  i 39; 
Me.  ii.  42) ; her  corrupt  morality  (bk.  iii.  1) ; tho  reference  of 
Italian  circumstances  to,  Homan  precedents  (bk.  iii.  1);  the 
theory  of  the  intervenient  “ nomothete*”  in  states  (bk.  ir.  1);  end 
tho  theory  of  human  vicissitudes  (bk.  v.  1).  This  gives  to  his 
history  a deductive  and  illustrative  quality  which  men  of  loss 
imaginative  mind,  like  Gniccianlinj,  or  tho  exact  students  of  our 
own  days  may  criticize.  But  the  History  of  Florence  is  not  a mere 
political  pamphlet  It  ia  th'<  first  example  in  Italian  literature  of 
a national  biography,  the  first  attempt  in  any  literature  to  trace  the 
vicissitudes  of  a people’s  life  in  their  logioal  sequence,  deducing 
each  successive  phase  from  passi  ms  or  necessities  inherent  in  pre- 
ceding circumstance*,  reasoning  upon  them  from  general  principle*, 
and  inferring  corol lories  for  the  conduct  of  the  future.  In  his 
procetnium  Machiavelli  taxes  Voggio  and  Lionardo  Brnni  with 
having  neglected  civic  affairs  for  the  record  of  ware  and  alliances. 

It  is  to  tho  analysis  of  the  republic’s  inner  lifo  that  ho  directs 
attention,  showing  how  her  s<  t*  were  the  phenomena  of  this  organic 
force.  At  the  same  time  he  doe*  not  omit  the  narrative  of  external 
events,  but  places  the  portrait  of  Florence  in  tho  centre  of  an 
animated  group  of  pictures  drawn  from  Italian  history.  Approach- 
ing his  own  time*,  ho  enlarge*  on  tho  part  played  by  tho  Media; 
for  it  was  one  of  the  conditions  of  the  task  imposed  on  him  that  he  . 
should  celebrate  tho  ancestor-  cf  Giulin.  This  portion  of  the  work  I 
in  executed  in  no  servile  spirit,  and  tho  subsequent  destiny  of 
Florence  fully  justified  the  prominence  here  given  to  the  elder 
Cosimo  and  Lorenzo.  In  point  of  form  tho  Florentine  History  is 
modelled  upon  Livy.  In  contains  speeches  in  the  antique  manner, 
which  may  be  taken  as  partly  embodying  the  author’*  commentary 
upon  situations  of  importance,  partly  as  expressing  what  he  thought 
dramatically  appropriate  to  prominent  personages.  The  style  of 
the  whole  book  is  nervous,  vivid,  free  from  artifice  and  rhetoric, 
eddying  the  writer’s  thought  with  absolute  plasticity.  Machiavelli 
had  formed  for  himself  a prose  style,  equalled  by  no  one  but  by 
Guicciardini  in  bis  minor  works,  wiiich  was  far  removed  from  the 
emptiness  of  the  Latinizing  humanists  and  the  trivialities  of  the 
Italian  purists.  Words  in  nis  hand*  have  the  anbatanoe,  the  self* 
evidence  of  things.  It  is  an  athlete’s  style,  all  bone  and  sinew, 
nude,  without  superfluous  flesh  or  ornament. 

It  would  seem  that  from  tho  date  ot  Machiavclli’s  dia 
course  to  Leo  on  the  government  of  Florence  tho  Medici 
hid  taken  him  into  consideration.  Writing  to  Vettori  in 
1513,  he  had  expressed  his  eager  wish  to  “roll  stones"  in 
Mieir  service;  and  this  desire  was  now  gratified.  In  1521 
Jje  was  sect  to  O.rpi  to  transact  a petty  matter  with  the 
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chapter  of  the  Franciscans,  the  chief  known  result  of  the 
embassy  being  a burlesque  correspondence  with  Francesco 
Guicciardini  Four  years  later,  in  1525,  he  received 
a rather  more  important  mission  to  Venice.  But 
Machiavelli’s  public  career  wob  virtually  closed ; and  the 
interest  of  his  biography  still  centres  in  his  literary  work. 
We  have  seen  that  already,  in  1504,  he  had  been  engaged 
upon  a comedy  in  the  xnannor  of  Aristophanes,  which  ie 
now  unfortunately  lost  A translation  of  the  Andria,  and 
three  original  comedies  from  his  pen  are  extant,  the  precise 
datos  of  which  are  uncertain,  though  the  greatest  of  them 
was  first  printed  at  Borne  in  1524.  This  is  the 
Mandragola , which  may  be  justly  called  the  ripest  and 
most  powerful  single  play  in  the  Italian  language. 

The  plot  is  both  improbable  and  unpleasbg.  But,  having  granted 
this,  literary  criticism  is  merged  in  admiration  of  the  wit,  tho 
humour,  the  vivacity,  the  satire  of  a piece  which  brings  before  us 
tbo  old  life  of  Florence  in  a succession  of  brilliant  scenes. 
If  Marhiavidli  had  any  moral  object  when  he  composed  the 
Mandragola,  it  was  to  paint  in  glaring  colours  the  corruption  ol 
Italian  Boeiety.  It  shows  how  a bold  and  plausible  adventurer, 
aided  by  tho  profligacy  of  a parasite,  the  avarice  and  hypocrisy  ol 
a confessor,  and  a mother’s  complaisant  familiarity  with  vice, 
achieve*  the  triumph  of  making  a gnllcd  husband  bring  hii  own 
.unwilling  but  too  yielding  wife  to  shame.  Tho  whole  comedy  il 
a study  of  stupidity  and  baseness  acted  on  by  roguery.  About  th4 
power  with  which  this  picture  of  domestic  immorality  ia  presented 
there  can  be  no  question.  But  the  perusal  of  the  piece  obliges  uf 
to  ask  ourselves  whether  tho  author's  radical  conception  of  human 
nature  was  not  false.  The  same  suspicion  is  forced  upon  us  by  the 
Principe.  Did  not  Machiavelli  leave  good  habit,  as  an  essential 
ingredient  of  character,  out  of  account  I Men  are  not  such  absolute 
fools  as  Nicia,  nor  such  compliant  cnUpaws  as  Ligurio  and 
Timoteo  ; women  are  not  such  weak  instruments  as  Sostrata  and 
Lucrezio.  Somewhere,  in  actual  life,  the  stress  of  craft  and  courage 
noting  on  the  springs  of  human  vice  and  weakness  fails,  unless  the 
hero  of  the  comedy  or  tragedy,  Callinmco  or  Cesarc,  allows  for  tho 
revolt  of  healthier  instincts.  Machiavelli  doe*  not  atom  to  have 
calculated  the  force  of  this  recoil.  He  speculates  a world  in  which 
Pirfi,  unscrupulous  strength  of  character,  shall  deal  successfully 
with  frailty.  This,  we  submit,  was  a deep-seated  error  in  his  theory 
of  life,  an  error  to  which  may  bo  ascribed  tbo  numerous  stumbling- 
blocks  and  rocks  of  offence  in  hi*  more  serious  writings. 

Some  time  after  the  Mandragola,  be  composed  a second  comedy, 
entitled  Clicia , a portion  of  the  plot  of  which  is  borrowed  from  tho 
Casinn.  Though  modelled  on  the  art  of  Plautus,  the  Clizia  is  even 
homelier  and  closer  to  the  life  of  Florence  than  it*  prodecresor.  It 
contains  incomparable  studies  of  the  Florentine  housewife  and  lier 
husband,  a grave  business-like  citizen,  who  fall*  into  the  senile  folly 
of  a base  intrigue.  The  device  by  which  Nicomseo  is  brought  back 
to  a sense  of  duty  is  presented  in  scenes  of  solid  humour  which  recall 
the  manner  of  Bon  Jonson.  On  tho  whole,  the  Clisia  is  a pleasanter 
and  wholcsomer  play  than  the  Mandragola.  It  served  fts  model  to 
a school  of  later  playwrights.  There  remains  a short  piece  without 
title,  the  CommuUain  l*rosa,  which,  if  it  be  Machiavelli’*,  as  inter- 
nal evidence  of  style  sufficiently  argue*,  might  bq  accepted  as  a study 
for  both  the  Clizi*  and  the  Mandragola.  It  seems  written  to  ex- 
pose the  corruption  of  domestic  life  in  Florence,  and  especially  to 
satirise  the  friars  in  their  familiar  part  of  go-betweens,  tome  cats, 
confessors,  and  adulterers.  The  Fra  Albengo  of  this  comedy  in  a 
vigorous  piece  of  realistic  portraiture,  anticipating,  if  not  snrpasa- 
ing,  the  Fra  Timoteo  of  the  Mandragola. 

Of  Mnchiavclli's  minor  poems,  Bonnot*,  capitoli,  and  carnival 
songs  there  is  not  much  to  sny.  Powerful  a*  a comic  playwright, 
he  was  not  a poet  in  the  proper  sense  of  the  term.  The  little  novel 
of  Relfagor  claims  a passing  word,  if  only  because  of  its  celebrity. 
It  is  a good-humoured  retire  upon  marriage,  the  devil  being  forced 
to  admit  that  hell  itself  ia  preferable  to  lus  wife's  company.  That 
Machiavelli  invented  it  to  express  the  irritation  of  his  own  domestic 
life  is  a mvth  without  fonodatioa.  Tho  story  has  a roediwral 
origin,  and  it  wa*  almost  simultaneously  treated  in  Italian  by 
Machiavelli,  Sira  parol  a,  and  Giovanni  Bit- via. 

In  the  Rpring  of  1526  Machiavelli  was  employed  by 
Clement  VII.  to  inspect  the  fortifications  of  Florence. 
He  presented  a report  upon  the  subject,  and  in  th« 
summer  of  tho  same  year  received  orders  to  attend 
Francesco  Guicciardini,  tho  pope’s  commissary  of  war  in 
Lombardy.  Guicciardini  sent  him  in  August  to  Cremona, 
to  transact  business  with  the  Venetian  provveditori.  Later 
on  in  the  autumn  we  find  him  once  more  with  Guicciardini 
at  Bologna.  Thus  the  two  great  Italian  historians  of  tho 
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16th  century,  who  had  been  friends  for  several  years,  were 
brought  into  relations  of  close  intimacy.  It  would  be 
interesting  to  know  the  topics  of  their  conversation,  and 
to  possess  some  fragments  of  the  debates  they  undoubtedly 
held  upon  the  grave  affairs  of  Italy  at  this  decisivo 
juncture.  In  tbo  next  year  Rome  was  destined  to  be  sacked 
by  an  imperial  army.  Florence  was  to  rise  in  rebellion 
against  the  Medici  Four  years  later  Charles  V.  was  to 
lay  the  iron  hand  of  Spain  upon  the  remnants  of  Italian 
liberty.  Rut  nothing  survives  of  Machiavelli’s  and 
Guicciardini's  discourse.  We  can  only  form  an  opinion  of 
what  it  must  havo  been  from  the  commentaries  written  by 
tho  latter  on  the  political  philosophy  of  Machiavelli — com- 
mentaries which  sufficiently  explain  the  different  methods 
of  the  two  great  thinkers.  Guicciardini,  more  positive  even 
than  Machiavelli  in  his  criticism,  averse  to  theory,  satisfied 
with  a policy  of  public  temporizing  and  expediency,  ac- 
cepting Italian  decadence  with  the  tranquillity  of  egotism, 
looked  on  Machiavelli  os  a dreamer.  “ Nothing,"  he  says, 
“can  cure  the  diseases  of  our  century  but  the  knife  of 
Lycurgus,  and  the  knife  of  Lycurgus  may  not  be  expected." 
Machiavelli  was  always  hoping  against  hope  that  this  knife 
in  the  hands  of  some  superior  Cesare  might  still  be  used. 
Guicciardini,  as  events  proved,  hod  taken  a sounder  view 
of  the  situation ; or  rather  it  was  men  like  Guicciardini 
who  made  the  situation.  Machiavelli  to  the  last  remained 
a patriot,  with  darkly  bright  impracticable  visions  in  his 
brain. 

After  anothor  visit  to  Guicciardini  in  the  spring  of  1527, 
Machiavelli  was  sent  by  him  to  Civita  Yccchia.  It  seemed 
that  ho  was  destined  to  bo  associated  in  the  papal  service 
with  Clement’s  viceroy,  and  that  a now  period  of  diplomatic 
employment  was  opening  for  him.  Rut  soon  after  his 
return  to  Florence  he  fell  ill.  His  son  Piero  said  that  lie 
took  medicine  on  the  20th  of  June  which  disagreed  with 
him ; and  on  the  22d  ho  died,  having  received  the  last 
offices  of  tho  church.  There  is  no  foundation  for  tho  legend 
that  he  expired  wills  profane  sarcasms  upon  his  lips.  Yet 
we  need  not  run  into  the  opposite  extreme,  and  try  to  fancy 
that  Machiavolli,  who  had  professed  paganism  in  his  life, 
proved  himself  a believing  Christian  on  his  death-bed. 
That  bo  left  on  unfavourable  opinion  among  bis  fellow- 
citizens  is  very  decidedly  recorded  by  the  historian  Varchi. 
Tho  Principe , it  seems,  had  atroady  begun  to  prejudice  the 
world  against  him;  and  we  can  readily  believe  what 
Varchi  sententiously  observes,  that  “it  would  havo  been 
better  for  him  if  nature  had  given  him  either  a less  power- 
ful intellect  or  a mind  of  a more  genial  temper.”  There 
is  in  truth  a something  crude,  unsympathetic,  cynical  in 
his  mental  attitude  toward  human  nature,  for  which,  even 
after  the  lapso  of  more  than  three  centuries,  we  find  it 
difficult  to  make  allowance.  Tho  forco  of  his  intellect 
renders  this  want  of  geniality  repulsive.  Wo  cannot  help 
objecting  that  one  who  was  so  powerful  could  have  been 
kindlier  and  sounder  if  be  willed.  Wo  therefore  do  him 
the  injustice  of  mistaking  his  infirmity  for  perversity.  He 
was  colour-blind  to  commonplaco  morality;  and  wo  are 
angry  with  him  because  be  merged  the  hues  of  ethics  in 
one  ey  monotor°  of  polities.  In  person  Machiavelli  was  of 
middle  height,  black-haired,  with  rather  a small  head,  very 
bright  eyes,  and  slightly  aquiline  nose.  His  thin  close  lips 
often  broko  into  a smile  of  sarcasm.  His  activity  was 
almost  feverish.  When  unemployed  in  work  or  study,  he 
was  not  averse  to  tho  society  of  boon  companions,  gave 
himself  readily  to  transient  amours,  and  corresponded  in 
i tone  of  cynical  bad  taste.  At  the  samo  time  he  lived  on 
terms  of  intimacy  with  worthy  men.  Varchi  says  of  him 
that  “ in  his  conversation  he  was  pleasant,  obliging  to  his 
intimates,  the  friend  of  virtuous  persons.”  Those  who 
care  to  understand  tho  contradictions  of  which  such  a 
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character  was  capable  should  study  his  correspondence 
with  Vettori.  It  would  be  unfair  to  charge  what  lb  re- 
pulsive in  their  letters  wholly  on  the  habits  of  the  times ; 
for  wide  familiarity  with  the  published  correspondence  of 
similar  men  at  the  same  epoch  brings  one  acquainted  with 
little  that  is  so  disagreeable. 

For  complete  editions  of  Mochiavelli’a  works,  that  of  Italia, 
8 vuls.,  1813,  and  the  more  comprehensive  by  Usigli,  Florence, 
1853,  may  be  cited.  The  beat  biography  is  by  Professor  Pasqoalo 
VilLuri,  3 rols.,  Florence,  1877-82.  This  work  contains  a copious 
critique  of  all  the  most  important  studies  which  havo  been  made  of 
Mach  in  veil  i's  works.  An  Lnglish  translation  of  this  life,  finished  by 
Madame  VilUri  under  the  guidance  of  Professor  Villsri,  is  bein^ 
published.  (J,  A.  &) 

MACHINE  TOOLS.  The  very  small  degree  of  anti- 
quity to  which  mochiue  tools  can  lay  claim  appears  forcibly 
in  the  sparse  records  of  tho  state  of  the  mecnanical  crafts 
a century  ago.  A few  tools  of  a rude  kind,  such  as  tilt- 
hammers,  and  a few  special  ones  which  aimed  at  accuracy, 
but  were  of  very  limited  application,  such  as  “mills”  fer 
boring  cannon,  or  “engines”  for  cutting  tho  teeth  of  clock 
wheels,  were  almost  their  only  representatives.  Machine 
tools  of  the  modem  type  indeed  would  not  then  have  been 
likely  to  have  found  much  favour  even  if  they  had  been 
invented,  owing  to  the  difficulty  of  providing  sufficient 
power  for  driving  them,  except  in  the  comparatively  few 
positions  whore  water-power  was  available.  The  transmis- 
sion of  power  was  uu  thought  of,  except  for  the  very 
limited  distances  which  were  possible  with  the  ill-fitted 
“ gudgeons  ” and  “ lanternB  and  trundles  ” of  the  old  mill- 
wrights. 

The  steam-engine,  however,  changed  all  this.  On  tho 
one  hand  tho  hitherto  unheard-of  accuracy  of  fit  required 
by  its  working  parts  created  a demand  for  tools  of  increased 
power  and  precision,  and  ou  the  other  it  rendered  the  use 
of  such  tools  possible  «n  almost  any  situation.  Thus,  acting 
and  reacting  on  each  other,  machine  tools  and  steam-engines 
have  grown  side  by  side,  till  our  workshops  have  becomo 
peopled  with  a race  of  giants,  capable  of  uncomplainingly 
performing  tasks  altogether  beyond  the  powers  of  the  easily 
wearied  hands  which  have  brought  them  into  existence. 
Rat  the  first  steps  in  the  process  were  costly  and  difficult 
to  a degree  which  it  is  not  now  easy  to  realize.  James 
Watt,  for  instance,  in  1769,  was  fain  to  be  content  with  a 
cylinder  for  his  “ firo-engino  ” of  which,  though  it  was  but 
18  inches  in  the  bore,  the  diameter*  in  one  place  exceeded 
that  at  another  by  about  } (‘375)  of  an  inch;  its  piston 
was  not  unnaturally  leaky,  though  he  packed  it  with 
“paper,  cork,  putty,  pasteboard,  aod  old  hat.”  In  the 
bore  of  a cylinder  of  120  inches  there  would  not  now  be 
admitted  an  error  of  of  an  inch,  and  the  leakage  past 
the  piston  is  practically  nil.  Even  this  must  by  no  means 
be  taken  to  represent  the  extreme  limit  attainable  in  respect 
of  size  and  accuracy. 

Machine  tools  present  so  many  points  of  difference  that 
no  classification  of  them  will  be  attempted  beyond  a broad 
division  into  general  and  special  tools, — those  included 
under  the  latter  head  being  such  as  are  intended  to  perform 
repeatedly  one  single  operation  (or  one  of  a small  number 
of  varieties  of  that  operation),  or  are  mainly  employed  in 
particular  processes  or  manufactures. 

As  an  instanco  of  special  tools  working  successively  in 
a series, — which  is* a frequent  arrangement  with  special 
tools, — tbo  Hock  machinery,  for  making  ships’  blocks  at 
Portsmouth  dockyard,  may  be  mentioned.  Erected  in 
1807  by  Mr  H.  Maudslay  from  designs  by  Mr  (afterward? 
Sir  Marc)  Rrunel,  on  the  recommendation  of  Sir  S. 
Rcntham,  it  enabled  ten  men  to  do  in  a superior  manner 
work  which  previously  required  one  hundred  and  ten,  and 
effected  in  the  annual  expenditure  of  the  nation  a saving 
of  about  JC24,000.  Into  the  particulars  of  the  beautifully 
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arranged  sawing,  mortising,  shaping,  and  other  machines 
by  which  this  was  accomplished  we  cannot  enter,  bat  they 
avc  of  groat  interest,  not  only  from  their  intrinsic  merits, 
bat  also  as  being,  if  not  the  very  first,  certainly  superior  to 
any  which  had  previously  been  used.  Our  limited  space, 
however,  will  be  more  profitably  devoted  to  giving  a few 
eiamplos  of  the  general  tools  used  in  engineers*  work- 
shops. 

The  Steam^  Hammer,  which  in  some  respects  may  be  re- 
garded as  the  most  important  of  machine  tools,  has  already 
been  noticed  (see  Hammer,  vol.  zl  p.  425).  Second  only  to 
H in  importance,  and  long  anterior  to  it  in  date,  stands  the 
lathe.  At  wh&t  exact  point  of  its  development  from  the 
simple  foot  latho  it  first  became  entitled  to  rank  os  a 
machine  tool  we  will  not  stop  to  inquire,  for  the  origin  of 
this,  as  of  most  of  the  mechanical  legacies  which  have  been 
banded  down  to  us  by  successive  inventors  and  improvers, 
is  involved  in  much  obscurity.  But  as  far  as  tools  laying 
any  claim  to  precision  are  concerned  it  appears  certainly  to 
have  been  the  first  to  come  into  existence.  On  the  Con- 
tinent, mechanism  to  be  used  in  conjunction  with  it  for 
oval  turning,  and  for  producing  mouldings  oblique  to  the 
axis  of  the  work,  had  been  devised  os  early  as  1569,  in 
which  year  oue  Jacques  Besson  published  drawings  of  two 
lathes  so  arranged.  Whether  much  additional  beauty  was 
obtained  by  thus  departing  from  the  circular  sections  pro- 
ducible with  the  simple 
lathe,  and  converting  them 
into  distorted  ones,  such 
as  that  sketched  in  fig.  1 
(reduced  from  Besson), 
may  perhaps  be  questioned, 
but  the  taste  for  this  Fw.  1*— Swash  Work, 
“swash”  work,  as  it  is  called,  ere  long  extended  also  to 
England.  Moxon,  the  first  English  writer  on  the  subject, 
gives  a drawing  of  a very  similar  lathe,  and  he  men- 
tions the  name  of  an  established  London  maker  whoso 
oval  engines  and  swash  engines,  and  all  other  engines,  were 
” excellently  well  made,"  so  they  were  apparently  in  some 
demand  at  the  time  of  his  writing  (1680). 

Screw  cutting  in  the  lathe"  was  another  problem — and 
a more  worthy  one — which  occupied  the  attention  of 
inventors  at  the  same  early  period.  A curious  but 
mechanically  very  imperfect  arrangement  for  accomplish- 
ing it  (with  which,  bowever,  threads  either  right  or  left 
banded  could  be  cut  on  tapered  and  oval  as  well  as  on 
cylindrical  work)  is  given  in  another  of  Besson’s  engrav- 
ings. In  this  the  tool  is  entirely  supported  and  its 
movements  are  controlled  by  the  machine  instead  of  being 
held  in  the  hand, — an  arrangement  of  which  the  great 
advantage  appears  to  have  been  but  tardily  appreciated, 
though  it  contains  the  germ  of  the  principle  which,  applied 
first  in  the  slide-rest  of  the  lathe,  and  subsequently  in 
machine  tools  of  almost  every  type,  has  enabled  tasks 
of  constantly  increasing  severity  to  be  successfully  dealt 
with. 

Nearly  two  centuries  seem  to  have  elapsed  before  what 
we  now  know  as  the  slide-re ti  became  a recognized  adjunct 
to  the  turning  lathe,  though  in  the  meantime  arrangements 
had  been  devised  for  controlling  the  motion  of  the  tool  by 
attaching  it  to  some  portion  of  the  mechanism  in  some 
Special  cases, — as  in  that  of  two  curious  lathes  for  turning 
hyperbolic,  spherical,  or  plane  mirrors  for  optical  purposes, 
of  which  engravings  were  published  at  Home  in  1648. 
Its  first  definite  appearance  in  print  occurs  in  the  great 
French  Encyclopedia,  published  in  1772.  Detail  drawings 
of  an  admirable  slide-rest  are  given  in  one,  and  evidence 
of  its  being  then  in  regular  use  occurs  in  several  of  the 
very  interesting  engravings  of  that  ponderous  work,  which 
gives  so  clear  an  insight  into  the  methods  then  employed 
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in  France  in  the  various  crafts.  The  description,  however, 
by  no  mcanB  settles  the  question  of  its  origin. 

It  is  pretty  certain  that  the  slide-rest  was  reinvented  in 
England  by  the  ingenious  Henry  Maudslay,  when  he  was 
employed  in  Mr  Bramah’s  workshop  in  London,  where 
** Maudslay *s  go-cart”  (as  it  was  at  one  time  derisively 
called)  was  first  set  to  work  in  1794.  That  he  had  not 
previously  seen  the  drawings  just  mentioned  cannot  of 
course  be  proved,  but  the  high  price  at  which  the 
EneydojitdU  was  published  makes  it  very  probable  that  no 
copy  of  it  hod  at  that  time  come  under  the  notice  of  a hard- 
working English  mechanic.  The  intrinsic  differences  of  the 
two  slide-rests  tend  towards  a similar  conclusion.  Who- 
ever may  have  been  its  first  inventor,  the  slide-rest  has  cer- 
tainly proved  itself  to  be  the  most  invaluable  of  all  the 
additions  made  to  the  turning  lathe.  Its  indispensability 
to  the  modem  power-iathe  will  be  readily  appreciated  from 
the  following  examples. 

An  engraving  of  a simple  alide-rest  for  use  with  a foot 
lathe  has  already  been  given  (see  Laths),  and  ita  effect  in 
reducing  the  labour  of  the  turner  was  then  pointed  out 
The  self-acting  slide-rest  (fig.  2)  carries  this  reduction  still 
farther ; and,  by  deriving  from  the  lathe  itself  the  small 
“feed”  movement  ne- 
cessary for  bringing  the 
tool  to  bear  on  sucres- 
■ive  portions  of  the 
work,  it  dispenses  ” 
wholly  with  the  need 
for  physical  exertion 
on  the  part  of  the  work- 
man, and  does  not  ' 
even  demand  his  con- 
tinuous supervision.  „ «...  „ . 

One  result  of  thie  is  P,a'  *■-**■*** 
that  the  slide  lathe  (for  eo  complete  is  the  onion  between 
the  slide-reet  end  the  laths  that  they  most  now  be  re- 
garded as  one  machine)  affords  a complete  solution  of  the 
screwcutting  problem,  since,  by  varying  the  extent  to 
which  the  net  travenee  the  lathe  bed  daring  each  revolu- 
tion of  tho  mandrel,  a screw  thread  of  any  desired  pitch 
can  be  cut  with  a single  tooL 

In  fig.  3,  which  shows  a self-acting  scrrw-eutftny  laiii 
with  double-geared  headstock,  of  a type  now  well  estab- 
lished, the  arrengementa  for  obtaining  end  varying  thie 
traversing  motion  may  be  observed.  A steel  ItadUu  , 


Fig,  S. — S.1X- Acting  Scnw-Cutlisg  Lathe. 


runs  along  the  front  of  the  lathe  bed,  and  with  it  tho  slidai 
rest  can  bo  connected  at  pleasure.  Two  or  more  changt 
ufueti,  properly  proportioned  as  to  tho  number  of  their 
teeth,  connect  the  head  of  tho  screw  with  the  hinder  end 
of  the  mandrel 

Although  e leading  screw  ie  not  tho  only  nor  in  all  ceaes 
the  best  mode  of  rendering  e lathe  self-acting,  ordinary 
acrow-cntting  lathes  ara  very  largely  used  for  other  pur 
poses  than  that  implied  by  their  name  The  advantage  ol 
perfect  regularity  in  the  feed  is  very  great  even  for  plain 
turning,  and  this  can  only  be  secured  when  it  is  iode 
\ pendent  of  human  vigilance.  The  feed  in  e direction 
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transverse  to  the  bed  is  also  very  commonly  rendered 
automatic  by  means  into  which  we  cannot  here  enter, 
lathes  so  provided  being  distinguished  as  self-acting  tur- 
f ici.uj  lathes.  In  this  case,  however,  the  varying  diameter 
of  the  successive  cuts  introduces  serious  objections  to  a 
uniform  rate  of  feed.  These  were  remedied  as  long  ago 
aa  1827  by  that  excellent  mechanician  Joseph  Clement, 
‘—who  was  one  of  the  greatest  improvers  of  the  power 
lathe ; but  hm  arrangement  has  never  come  into  general 
use. 

To  enable  a comparatively  small  lathe  to  be  used  for 
surfacing  work  of  larger  diameter  than  it  would  naturally 
admit,  a portion  of  the  bod  is  frequently  made  removable 
i»o  as  to  leave  a 4 ‘gap  * close  to  the  fixed  headstock.  An 
i-inch,  gap  lathe , for  instance,  such  as  fig,  3,  can  thus 
admit  an  article  of  26  inches  diameter  instead  of  16 
inches  only. 

Break  lathes , snch  as  fig.  4,  cany  the  same  prrociplo 
still  farther,  m that  they  can  take  in  work  of  considerable 
lengthvaa  well  as  of  lingo  diameter, — the  treble-geared 
headstock  and  all  other  parts  being  in  their  ease  made  of 
sufficient  strength  to  bear  the  heavy  strains  which  result 
from  the  increased  size  and  weight  of  the  work,  a truality 


in  which  gap  lathes  are  not  tuff  req  neatly  deficient  Lathes 
of  this  kind  were  made  by  Mr  (now  Sir  Joseph)  Whitworth 
as  long  ago  as  1840,  and  the  type  is  still  the  accepted  out 
Cor  general  heavy  turning.  The  face  plates  on  which  large 
work  is  chucked  in  these  lathes  are  sometimes  as  much  as 
15  feet  in  diameter. 

Face  lathe *,  of  which  the  main  doty  is  surfacing  articles 
whereof  the  diameter  is  great  but  the  length  small,  are 
very  similar  to  the  foregoing  minus  the  entire  right-hand 
portion  of  the  bed  and  all  that  it  carries.  They  have 
occasionally  boon  made  for  work  of  very  large  diameter, — 
such  as  turning  the  roller  paths  of  40  feet  railway  turn- 
tables, — though  it  is  now  found  preferable  to  torn  such 
things  in  a horizontal  position,  in  lathes  of  which  the 
mandrels  are  vertical. 

Sut  the  point  to  which  the  growth  of  power-lathes  has 
now  attained  will  be  best  illustrated  by  the  following 
interesting  particulars  of  two  which  have  been  quite 
recently  designed  and  made  in  the  Royal  Gnu  Factories 
at  Woolwich  Each  of  these  can  take  in  a piece  of  work 
having  a maximum  diameter  of  12  feet  and  a total  length 
of  36  Teet, — which  represents  a truly  appalling  weight  of 
metal  to  havo  to  deal  with, — their  main  dimensions,  <kc., 
being 

Height  of  centre  of  mandrel  above  the  bed  .....  6 ft 

Total  length  of  bod 60  „ 

Length  of  fixed  headstock 12 

Diameter  of  front  bearing  of  mandrel  in  do.  ...  18  In. 

Length  of  do.  da  ....  30,, 

Length  of  leading  screw  over  alL 62  ft  3 in. 

Diameter  of  do.  do.  7 in. 

Weight  of  fixed  headstock,  about 65  tons 

Do.  movable  do.,  about.... 18  „ 

Do.  slide-rest  and  saddle,  about 15$ ,, 

Total  weight,  nearly ; 800  „ 

In  lathes  of  this  enormous  size— as  in  all  machine  toois 
of  the  heaviest  class — great  weight  and  a proper  disposal 


of  it  on  a thoroughly  seenre  foundation  are  necessary  for 
obtaining  the  rigidity  which  is  a first  essential  to  success. 
When,  however,  this  and  all  other  conditions  have  been 
fulfilled,  and  the  tool  and  the  speed  have  been  suitably 
adjusted,  the  operation  of  paring  off  great  shavings  from 
ths  revolving  mass  becomes  one  of  such  apparent  facility 
that  it  is  almost  difficult  for  a stranger  to  believe  that  it 
is  not  lead  or  even  some  yet  softer  substance,  rather  than 
wrought  iron  or  steel,  which  is  under  treatment. 

R has  been  found  that  in  heavy  turning  the  best  resuite 
are  obtained  by  taking  deep  cute  at  a low  rate  of  spa$d, 
fast  driving  bringing  no  corresponding  increase  in  the 
amount  of  work  got  through.  Various  other  means,  havo 
therefore  been  devised  for  accclamting  operations.  Each 
of  the  Woolwich  lathes  just  mentioned  is  furnished  with 
two  sfide- rests,  bo  that  two  independent  cuts  can  be  taken 
at  once  at  different  parts  of  the  work.  The  duplex  system, 
effects  the  same  thing  in  a different  way,  two  slide-rests 
(one  in  front  and  the  other  at  the  back  of  the  lathe)  being 
mounted  on  one  saddle  and  adjusted  simultaneously  by  a 
singlo  right  and  left  handed  screw, — a plan  which  has  the 
advantage  of  subjecting  the  work  to  two  opposite  strains 
which  either  wholly  or*  partially  balance  each  other.  In 
some  instances  both  the  above  advantages  are  combined 
by  using  two  duplex  rests  at  different  parte  of  the  bed. 
A hand  traverse  is  another  time-saving  arrangement, 
now  common  to  almost  all  screw  cutting  lathes.  It 
enables  the  slide-rest  to  be  run  quickly  back  from  the  end 
of  one  cut  to  the  starting  point  of  tho  next  In  toruiug 
up  a number  of  similar  articles  upon  each  of  which  several 
different  tools  have  to  be  used  in  succession,  the  time 
which  would  be  lost  in  changing  the  tools  is  sometimes 
saved  by  employing  a capstan  resty  in  which  tho  whole 
series  of  tools  is  so  fixed  once  for  all  that  each  in  turn  can 
be  brought  to  bear  upon  the  work  without  further  ad  lust 
meat. 

Three  examples  of  turning  took  are  given  in  fig.  5,  tne 
middle  one  being  an  ordinary  hook  toof,  suited  for  outside 
work  on  wrought  iron  or  steel,  and  the  one  abovo  it  a left- 
hand  tooC which  can  be  used  also  for  inside.  Their  cut- 
ting edges  are  of  course  forged  and  ground  Btraighter  os 
more  pointed  or  otherwise  varied  ac- 
cording to  circumstances,  and  for 
cast  iron  or  brass  the  angle  of  the 
edge  is  made  much  less  acuta,  as 
in  tho  lowest  of  the  three  in  the 
engraving.  The  size  of  the  steel 
from  which  they  are  made  also 
varies,  2 inches  square  being  by  no 
means  exceptionally  largo,  so  that 
the  weight  of  it  uselessly  employed 
in  the  shanks  is  very  considerable,  F,°*  5.—  Slide- Ikun 
and  altogether  disproportionate  to  Toom. 

that  required  for  the  cutting  edgeq.  - The  plan  of  fixing  a 
short  steel  cutter  in  an  iron  tool-holder,  suggested  many 
years  ago  by  Mr  Babbage  (which  has  already  been  men 
tioned  in  connexion  with  foot  lathes),  has,  however,  not 
found  the  favour  which  at  first  sight  might  have  been 
expected  for  it,  in  spite  of  tho  saving  which  it  effects  in 
this  respect 

For  chasing  long  or  coarse-threaded  screws  the  above- 
mentioned  screw-cutting  lathes  leave  little  or  nothing  tc 
be  desired.  But  for  producing  tho  large  number  of 
screwed  bolts,  studs,  dec.,  now  required  in  mechanical 
workshops  more  rapid  methods  must  be  had  recourse  to, 
and  special  machines  for  forging,  turning,  screwing,  and 
finishing  them  have  accordingly  come  into  common  use. 
Of  these  one  example  only  can  be  given — the  screwing 
machine,  fig,  6 — with  which  the  threads  of  bolts  or  nuts  are 
cut  to  the  “standard  pitch  ” which  now  (happily)  is  a!ma*t 
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universally  accepted.  Immense  loss  and  inconvenience 
were  formerly  caused  by  the  absence  of  uniformity  in  this 
neaped,  but,  thanks  to  the  persevering  manner  in  which 
Uie  efforts  of  Maudslay  and  Clement  to  put  an  end  to  this 
evil  have  been  followed  up  by  Whitworth,  it  has  now 
almost  ceased  to  exist,  and  any  bolt  or  nut  can  bo  sub- 
stituted for  any  other  of  a like  size,  however  different  the 
processes  by  which  the  two  have  been  manufactured.  The 
nachine  (fig.  6)  is 
m fact  a lathe 
with  a few  special 
features,  such  as 
the  hollow  man- 
drel, which  enables 
it  to  operate  upon 
a bar  of  any  length. 

Dies  mounted  on 

a modified  form  of  f j- 

slide-rest  cut  the  „ 

thread  to  the  full  Fla- 

depth  at  a single  traverse,  and  a aimplo  arrangement  enables 
nuts  to  be  tapped  with  equal  facility.  In  some  other 
varieties  of  screwing  machines,  more  particularly  those  in- 
tended for  hand  power  only,  the  outward  resemblance  to 
the  turning  lathe  is  less  apparent,  but  if  their  action  is 
looked  into  it  will  be  found  that  in  them  as  in  almost  all 
machine  tools  it  is  the  principle  of  the  slide  which  is  mainly 
conducive  to  their  success. 

Second  only  to  the  lathe  iu  its  importance  stands  the 
pinning  machine.  Just  os  the  slide  lathe  reudeia  it  easy 
to  turn  a cylindrical  surface  true  from  end  to  end,  a Uuk 
which  before  its  introduction  had  been  one  of  extreme 
difficulty,  even  for  the  most  highly  skilled  workman,  so 
the  planing  machine  supersedes,  by  a method  giving  vastly 
superior  results,  the  ditiicult  and  costly  process  of  hand 
chipping  and  filing,  by  which  fiat  surfaces  of  metal  were 
orxnarly  produced.  Although  it  is  & comparatively  modem 
invention,  ita  real  origin  is  obscure.  No  drawings  or 
description  of  any  planing  machine  at  all  resembling  those 
now  in  use  were  published  in  England  previously  to  those 
of  one  mode  by  Clement  in  1825,  which  appeared  in 
the  Transactions  of  the  Society  of  Arts.  With  this  beauti- 
ful machine,  which  was  of  con&idcrablo  size,  being  capable 
of  admitting  articles  measuring  as  much  as  0 feet  in  height 
or  width,  he  obtained  results  which  would  satisfy  all 
ordinary  requirements  at  the  present  day. 

The  ordinary  self-acting  planing  machino  is  shown  in 
Cg.  7.  Its  action  bears  no  resemblance  to  the  familiar 


Tio.  7.  — Planing  Machine. 

process  of  wood  planing,  but  is  analogous  to  that  by  which 
the  successive  cuts  of  a narrow  tool  produce  a cylindrical 
^rtai»  in  a slide  lath*  A traversing  table  came*  the 


work  and  forces  it  against  the  tool,  which  is  stationary 
while  making  its  cut,  but  between  the  cuts  has  a alight 
“feed”  motion  along  its  horizontal  slide.  Perfectly 
parallel  cuts  are  thus  taken  from  every  portion  of  the  work 
in  succession,  the  result  being  a surface,  not  indeed  per- 
fectly smooth  and  free  from  scores,  but  (what  is  generally 
far  more  important)  possessing  a general  flatness  and  free- 
dom from  twist  which  can  be  obtained  only  with  a great 
expenditure  of  time  and  trouble  by  hand  labour.  The 
extent  to  which  machinery  has  cheapened  work  of  this 
kind  will  bo  appreciated  from  the  fact  that  in  1820  the 
cost  of  rendering  a square  foot  of  surface  true  by  band  chip- 
ping and  filing  was  12a,  whereas  in  1850  it  could  be  done 
m the  planing  machine  at  a cost  of  less  than  one  penny. 

Planing  machines,  equally  with  lathes,  are  required  not 
only  to  give  good  results  but  to  give  them  quickly.  Pro- 
vision is  therefore  made  for  regulating  the  traverse  of  the 
table  to  suit  the  length  of  the  cut,  and  for  utilizing  or 
accelerating  its  return  journey*  The  former  is  sometimes 
done  by  fixing  the  tool  in  a revolving  tool-holder  or 
“jim  crow,”  so  that  its  face  can  be  always  turned  towards 
its  cut,  and  for  accomplishing  the  latter  there  are  various 
arrangements  which  give  a “ quick  return  * to  the  table.  It 
is  also  a common  practice  to  use  two  tools  at  once,  as  in 
turning.  It  will  be  observed  that  the  size  of  the  work 
which  con  be  treated  in  a planing  machine,  such  as  fig.  7, 
is  strictly  limited  by  the  clear  width  between  the  standards, 
and  the  height  of  the  horizontal  slide  above  the  table  when 
at  its  highest  point.  Although  tires©  dimensions  are  very 
considerable  in  the  larger  sizes,  which  can  occasionally  take 
in  articles  over  9 feet  in  width  and  height  and  50  fret  m 
length,  yet  it  is  sometimes  desirable  to  be  able  to  exceed 
them,  and  in  these  large  machines  the  weight  of  the  table 
and  the  power  consumed  in  driving  and  reversing  it 
become  a serious  consideration.  It  is  therefore  mechani- 
cally preferable  to  keep  the  work  at  rest  when  it  is  large 
or  heavy,  and  to  give  all  the  requisite  movements  to  the 
tooL  This  view  is  now  gradually  gaining  favour,  and  the 
makers  of  some  recent  machines  have  adopted  a form  of 
construction  entirely  different  from  the  above,  which  has 
the  advantage  of  enabling  cut*  either  horizontal  or  vertical 
to  be  taken  from  any  piece  of  work  which  can  be  secured 
to  the  baee-plate,  so  that  its  fad  sizo  is  almost  immaterial. 

An  ordinary  vertical  drilling  machine  is  represented 
in  fig.  8,  one  of  comparatively  small  size  and  single- 
geared  having  been  chosen  rather  than  a larger  example 
with  greater  complication.  When 
once  properly  started,  this 
machino  is  self  acting,  but  for 
each  bolo  tha  work  has  to  be 
adjusted  by  hand  so  as  to  bring 
tho  required  portion  exactly 
under  the  drill  spindle,  and  the 
small  size  of  the  table  prevents 
its  being  at  any  great  distance 
from  the  edge.  These  objections 
are  remedied  in  larger  machines, 
either  by  making  the  table  cap- 
able of  horizontal  adjustment, — a 
good  way  of  doing  this  being  to 
pivot  a circular  table  at  the  end 
of  an  arm  which  can  revolve 

round  the  main  standard  of  the  . , _ 

machine,— -or  by  mounting  the  AV'Sr“  ^ 
drill  spindle  on  s radial  arm,  and  pm.  8.— Vertical  Driving 
enabling  its  distance  from  tho  Machine, 

standard  to  be  varied.  In  the  first  case  tho  tool  is  then 
distinguished  as  a “pillar ” and  in  the  second  as  a “radial” 
drilling  machine.  Either  of  these  methods  enables  tho 
! drill  to  bo  brought  to  bear  exactly  upon  the  desired  spor 
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Fio.  9.  —Drill*. 


(within  certain  limits  as  to  distance  from  tbo  edge,  4c.), 
the  first  by  adjusting  the  work  below  the  drill,  the  second 
by  adjusting  the  drill  over  the  work.  A tea! I drill  dis- 
penses with  a table  altogether,  and  gives  great  facilities] 
for  operating  on  largo  pieces  of  work, 
especially  if  the  means  of  adjustment  is 
secured . by  the  radial  arm  just  men- 
tioned. Multiple  drilling  machines,  with 
which  a series  of  holes  can  be  drilled 
at  once,  are  serviceable  tools  for  some 
purposes,  mainly  on  account  of  the  sav- 
ing of  time  which  they  effect.  Three 
drills  are  shown  in  fig.  9,  tho  first  the 
old,  bad,  but  not  yet  quite  superseded 
pattern,  which  is  incapable  of  making  a 
straight  or  clean  hole  of  any  consider- 
able depth,  and  which  loses  its  ori- 
ginal diameter  both  in  wear  and  in 
sharpening;  tho  second  the  twist  drill , which  compares 
favourably  with  it  in  every  one  of  these  respects ; and  the 
third  a pin  drill , for  enlarging  a hole  already  e listing. 

Boring  machines  deal  chiefly  with  apertures  of  large 
diameter,  for  which  great  straightness  and  accuracy  are. 
required,  such  as  the  cylinders  of  pumps,  steam-engines, 
4c.,  or  the  bores  of  guns.  The  latter  object  brought  them 
very  early  into  existence,  as  already  mentioned,  and  the 
general  principle  upon  which  the  rude  machinery  of  more 
than  a century  ago  bored  out  the  old  cast  iron  mortars  is 
still ‘used  for  the  powerful  weapons  of  our  own  day.  It 
consists  in  the  employment  of  a boring  bar  formed  by 
mounting  a series  of  cutters  (or  a combination  of  guides 
and  cutters)  round  the  periphery  of  a cylindrical  “ head  n 
somewhat  less  in  diameter  than  tho  required  bore.  Fig. 
10  will  render  evident  the  great  similarity  which  exists 
between  the  oldest 
and  tho  most  re- 
cent gun-boring 
heads,  the  one  be- 
ing  taken  from  tho  Flo..  lO-Oun-Borio* 

Encyclopedic  already  referred  to,  and  tho  other  from  a draw- 
ing of  a boring-bar  used  for  a similar  purpose  at  Woolwjch. 
The  head  may  be  either  a fixture  at  the  end  of  its  bar,  in 
which  case  it  forms  a kind  of  drill  with  several  cutting 
edges,  or  it  may  be  so  arranged  as  to  traverse  the  bar  to  a 
small  extent  at  each  revolution, — a plan  which  is  generally 
preferred  for  all  open-ended  cylinders,  4c.,  and  which  admits 
of  the  work  being  kept  stationary  throughout  the  operation. 
The  bar  when  in  use  is  mounted  either  vertically  or  hori- 
zontally, according  to  circumstances,  in  a lathe  or  boring 
machine.  The  excellent  results  obtainable  in  this 
manner  will  be  appreciated  from  the  fact  that  with  the 
gun-boring  machinery  at  Woolwich  a hole  10  inches  in 
diameter  and  10  feet  deep  can  be  bored  in  solid  steel 
at  a single  operation,,  and  holes  have  been  carried  to  a 
depth  of  24  feet  with  a variation  of  less  than  of  an 
inch  in  the  diameter.  Tho  accuracy  of  modem  machine 
work  indeed  not  unfrequently  brings  into  prominence 
sources  of  error  which  were  previously  unsuspected.  The 
boring  of  large  cast  iron  cylinders  affords  an  instance  of 
this,  for  it  has  been  fonnd  that,  however  true  the  boring 
tool  may  be,  the  distortion  of  the  cylinder  itself,  through 
being  laid  on  its  side,  is  sufficient  to  mar  the  results  obtained 
with  it ; consequently  it  has  been  found  necessary  always 
to  bore  a large  cylinder  in  the  vertical  position  which  it 
will  occupy  when  in  use. 

In  the  construction  of  modern  machinery,  Ac,,  it  is  often  neces- 
sary to  depart  from  the  simple  geometric  forms  to  the  production  of 
which  tire  tools  which  have  thus  far  occupied  our  attention  are 
mainly  adapted.  We  will  now  glance  at  some  of  the  labour-saving 
contrivances  applicable  to  other  cases. 

The  slot  •drilling  machine  effects  (by  a method  said  to  have  been 


first  used  about  the  year  1848)  the  conversion  of  the  circular  cavity 
producible  with  an  ordinary  drilling  machine  into  e.u  elongated 
“ slot  ” or  slit.  The  extent  of  the  ^ 

elongation  can  be  varied  by  in- 
creasing or  diminishing  the  re- 
ciprocating movement  of  the  slide 
which  carries  the  rotating  drill. 

An  example  of  it  is  given  in  fig. 

11,  and  the  cutting  end  of  a 
roughing  drill  is  shown  to  an 
enlarged  scale.  Where  smooth-  . _ 

ness  of  the  sunken  surface  is  ro*  Fro.  d. — Slot  Drilling, 
quired  this  is  followed  by  a rose  or  some  other  finishing  tooL 

The  slotting  machine  (fig.  12)  also  cuts  grooves  and  slots,  but 
in  an  entirely  different 
manner.  Those  who 
are  acquainted  with  the 
wood  mortising  ma- 
chine, from  which  the 
idea  of  this  tool  was 
derived  by  Roberta  of 
Manchester,  will  at  once 
understand  its  prin- 
ciple, and  will  appre- 
ciate the  good  service 
which  can  m rendered 
by  this  powerful  paring 
took  A large  propor- 
tion of  tho  shaping, 

4c.,  required  in  heavy 
work  is  now  done  in 
these  machines,  which 
are  sometimes  of  great 
size  and  power.  Tho 
table  on  which  the  . 
work  is  placed  is  pivoted  * 
and  mounted  on  a com- 
pound slide,  and  a self-  Pia.  12. — Slotting  Machine, 

acting  horizontal  tram  verso,  or  circular  movement  can  thus  be  gives 
to  it 

For  work  of  moderate  size  shaping  machines,  which  are  more  ef 
recent  introduction  than  either  dotting  or  planing  machines,  both 
of  which  they  resemble  in  their 
action,  ore  in  some  respects  more 
convenient  The  slide  Which 
carries  the  tool  is  in  thoir  esse  hori- 
zontal, and  its  short  but  variable 
strokes  are  iu  a direction  trans- 
verse to  the  bed,  along  which  it 
can  travel,  just  as  a slide-rest 
travels  along  a lathe  bed.  Curved 
surfaces,  either  convex  or  concave, 
as  well  os  flat  ones,  can  generally 
be  worked  up  automatically  iu 
these  machines,  one  of  which  is  f 
shown  in  fig.  13,  but  their  detail 
and  arrangements  vary  consider- 
ably. For  operating  upon  small 
surfaces,  especially  those  of  com- 
plicated outline,  tho  plan  of  employing  a revolving  cutter,  re- 
sembling a circular  file,  is  now  gaining  favour.  It  is  interesting 
to  note  that  thia  is  but  a return  to  a system  which  is  stated  to 
have  been  devised  by  Dr  Hooke  in  1064,  and 
which  was  certainly  used  in  sotno  of  the  early 
“engines”  for  cutting  the  teeth  of  wheels.  One 
such  cutter  or  mil/ing  tool  is  shown  in  fig.  14. 

Others  are  of  a plain  cylindrical  form,  or  are  I 
varied  in  outline  to  any  extent  to  suit  the  particulsr 
purpose  for  which  they  are  intended,  amongst 
which  purposes  may  be  mentioned  that  of  cutting 
the  teeth  of  other  milling  tools.  When  mounted 
on  a compound  slide  and  used  in  a milling  machine, 
a tool  of  this  kind  is  a labour-saving  contrivance 
of  a very  efficient  kind,  and  it  should  be  observed 
that  it  may  in  some  cases  bo  employed  for  finishing  metal  surfaces 
possessing  a double  curvature,  to  which  none  of  the  foregoing 
planing  or  shaping  machines  could  be  applied. 

Profiling  or  edge-milling  machines  are  a still  more  recent  appli- 
cation of  the  milling-tool  system.  They  enable  the  curved  or  com- 
plicated outline  of  a ‘previously  prepared  templet  to  be  reproduced 
with  certainty  any  number  of  times  in  succession.  They  are  in  fact 
copying  machines,  acting  in  a similar  manner  to  Jordon’s  carving 
machine  or  Blanchard’s  copying  lathe,  in  both  of  which  the  form 
of  the  copy  is  derived  from  the  original  pattern  by  causing  thia 
pattern  to  control  the  movements  of  the  revolving  tool.  * 

Another  class  of  machine  tools,  which  has  sprung  up  of  late  years 
and  is  rapidly  extending,  is  that  of  emery  grinders.  One  thing 


FlO.  13. — Shaping  Machine. 
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vvhieh  l>*s  given  much  impetus  to  these  is  the  now  not  un  frequent 
-■eco&ait  y /or  turning  or  shaping  steel  in  a more  or  lea*  hara  con- 
dition. for  doing  which  these  and  natural  grinding-stone*  are  the 
only  substances  practically  available  on  a large  scale,  while  tho  rapid 
•rear  of  the  latter  unfits  them  for  many  of  the  purposes  to  which  tbo 
artificial  preparations  of  emery  can  be  applied  with  great  advantage. 
Accordingly  ewery  wheels  are  now  mounted  for  use  in  a great 
many  different  way*,— either  on  slide-rest*  as  turning  tools,  in 
emery  planers  and 
emery  shaping  machines 
(such  as  fig.  15),  and 
various  other*  in  which 
they  take  the  place  of 
steel  cutters,  Oi  a*  tool 
grinders  either  general 
or  special,  in  which 
the  rival  material,  so 
far  from  supplanting 
steel,  doe*  much  to* 
wards  increasing  it* 
efficiency,  by  enabling 
the  process  of  grinding 
to  be  applied  to  many 
cutting  tools  which 
could  previously  be 
sharpened  only  with 
much  greater  labourand 

cost  by  other  method*.  _ , , __  . 

Bkwn,  gnxmd  rim.r.  U.-Enierj  Slaptag  IhchiM. 

and  screw  taps,  and  twist  drills  are  familiar  instances  of  this  appli- 
cation. A high  rate  of  speed  is  essential  for  obtaining  the  full  effect 
of  an  emery  wheel,  half  a mile  a minute  being  by  no  means  an 
unusual  or  excessive  rate  of  travel  for  its  cutting  surface.  A con- 
siderable amount  of  heat  is  consequently  developed  at  tho  point  of 
contact  with  the  work,  and  the  composition  of  the  wheel  must  be 
such  that  it  can  endure  thia  without  injury.  Some  which  could 
not  fulfil  this  requirement  have  long  been  used  by  native  workmen 
in  India,  but  other*  which  could  fulfil  it  were  patented  in  England 
in  1842,  though  for  year*  after  thia  they  were  but  little  known  or 
-sed. 

Punching  and  shearing  machinery  holds  the  same  isolated  position 
amongst  machine  tools  that  punches  and  shears  occupy  amongst 
rutting  tools  used  by  hand— if  indeed  either  the  one  or  the  other 
can  bo  regarded  as  cutting  tool*  at  all  Yet,  Cor  performing  rapidly 
and  in  many  cases  without  any 
waste  of  material,  shears  can 
often  claim  snperiority  to  any 
"ther  mean*  available  for  ac- 
complishing the  same  ends. 

The  diagram  (fig.  16)  shows 
the  old  arrangement  known  a a 
cropping  shears,  still  in  use  at 
many  iron- work*,  where  early 
appliances  seem  to  enjoy  a 
remarkable  vitality.  An  ex- 
ample of  a self-contained 
shearing  and  punehing machine 
in  fig.  17.  The 


Fxo.  16. — dropping  Shears. 


is  given  w 
apparent  eae*  with  which 
machines  of  this  kind,  acting  with  a slow  quiet  stroke,  shear  or 
perforate  plates  of  iron,  even  when  of  considerable  thickness,  gives 
an  altogether  false  impression  of  the  amount  of  power  which  the 
operation  require*.  Arrangements  for  obviating  the  difficulty  of 
placing  the  work  exactly  in  the  correct  position  for  each  one  of  a 
•erie*  of  holes  to  be  punched  in  it  were  devised  by  Maudslay  ; his 
plan,  which  i*  the  one  now  usually  adopted,  being  to  place  a 
traversing  table  in  front  of  the  machine,  from  some  part  of  which 
it  is  moved  to  a distance  depending  on  the  ** pitch”  of  tho  holes 
after  each  stroke  of  the  punch.  Another  system,  by  which  the 
boles  could  he  arranged  in  any  required  pattern,  was  subsequently 
invented  by  Roberta. 

The  above  examples  of  workshop  tools  have  been  confined  to 
tho**  to  which  the  requisite  power  is  transmitted  from  an  inde- 
pendent steam-engine  or  some  other  prime  mover— the  usual  mode  of 
transmission  being  by  lines  of  sha/ling  carrying  pulleys  or  drums. 
Belts  pass  from  these  to  similar  pulleys,  which  may  be  observed  on 
many  of  the  machines  in  the  engravings.  But  this  is  not  the 
invariable  method.  The  prime  mover  may  itself  form  part  of  the 
machine,  a*  It  doea  In  the  case  of  a steam-hammer.  Or  steam  may 
be  dispensed  with  and  water  confined  under  a high  pressure  substi- 
tuted,— which  constitutes  the  hydraulic  system  of  distribution,  now 
largely  applied  to  the  working  of  cranes  and  many  other  purposes, 
ana  to  some  extent  also  to  machine  tools.  Punches  and  shears  lend 
tbemwdvra  readily  to  this  system  on  account  of  their  slow  move- 
ments ; so,  too,  do  rirttma  machines.  The  distribution  of  power 
•by  hydraulic  mean*,  and  also  by  compressed  »ir,  was  patented  by 
klr  Bramah  in  1796.  Another  formidable  riv*t  to  steam  also  hue 


now  sprung  up  in  the  shape  of  electricity , and  the  result*  from  it 
which  are  promised  to  ns— and  which  indeed  seem  likely  to  be  ob- 
tained— will  go  far  towards  revolutionizing  all  our  present  ideas  aa 
to  the  difficulty  of  transmitting  power  to  a distance,  and  will  work 
a complete  transformation  in  tho  aspect  of  the  machine  tools  of  the 
future. 


Fxo.  17.— Punching  and  Shearing  Machine. 

One  other  class  of  machine*  must  bo  mentioned  before  conclud- 
ing viz. , measuring  machines.  The  greatly  increased  accuracy  of 
modem  work  haa  rendered  necessary  the  recording  of  very  minute 
dimensions,  such  aa  are  quite  beyond  the  measuring  powers  of  ordi- 
nary rules  and  callipers.  Difference  engines,  machines  which 
can  measure  minute  differences  between  two  article*— *nch  as  a 
standard  gubge  and  an  intended  copy  of  it — have  thus  found  a place 
in  engineers  works.  To  their  arrangement  and  manufacture, 
as  well  aa  to  that  of  standard  measuring  bars  and  pauges,  Sir 
J.  'Whitworth  has  paid  great  attention,  and  he  has  achieved  such 
success  that  in  his  workshop  measuring  machines  a difference  of 
T,  part  of  an  inch  is  readily  appreciable.  At  tho  standards  de- 
partment of  the  Board  of  Trade  there  is  one  of  these  machines, 
used  for  the  verification  of  standard  gauges,  which  reads  to  the 
r»'B*Vpg  of  an  inch  ; and  with  his  most  sensitive  machines — which, 
however,  require  great  care  and  special  precautions  in  their  u»e — 
the  rT8fr>B»  part  of  an  inch  can  be  detected. 

The  social  influence  of  machine  tools  we  cannot  discuss,  though  it 
Is  a subject  upon  which  the  diffaiioa  of  correct  ideas  is  greatly 
needed.  The  day*  of  mill-burning  and  implement-breaking  mobs 
indeed  are  past,  but  the  effect  of  the  introduction  of  the  machinery 
of  which  those  tools  are  the  parent*  is  one  which  is  still  much  mis- 
understood. More  particularly  i*  thia  the  ^aae  amongst  the  band- 
working classes  in  England,  who  see  clearly  the  local  and  temporary 
hardships  which  its  introduction  occasionally  causes,  but  are  blind 
to  the  greatly  preponderating  advantage*  which  they  reap  from  it 
in  an  espocial  degree.  (C.  p.  B.  8.) 

MACKENZIE,  Sir  Alexander  (1755-1620),  a 
Canadian  explorer,  was  a native  of  Inverness.  Having 
emigrated  at  an  early  age  to  Canada,  he  was  for  a number 
of  years  engaged  in  tho  fur  trade  at  Fort  Chipewy&n,  on 
the  north  side  of  the  Lako  of  the  Hills,  and  it  was  there 
that  his  schemes  of  travel  were  formed.  His  first  journey 
(3d  July  to  27th  September  1789) — for  which  ho  had 
prepared  himself  by  a year’s  study  in  England  of  astronomy 
and  navigation — was  from  Fort  Chipewyan  along  the 
Great  Slave  Lake  and  down  the  river  which  now  bears  his 
name  to  tho  Frozen  Ocean  ; and  his  second  (October  1792 
to  July  1793)  from  Fort  Chipowyaa  up  the  Peace  river 
across  to  the  Columbia  river,  and  thence  westward  to  the 
coast  of  tho  Pacific  at  Cape  Men/ies,  opposite  Queen 
Charlotte  Islands.  Tho  narrative  of  these  expeditions 
(Voyages  through  Xorth  America  to  the  Frczen  and  Pacific 
Oceanst  Dondon,  1801)  is  of  considerable  inf  crest  from  the 
information  it  contains  about  the  native  tribes ; and  it  is 
prefaced  by  an  historical  dissertation  on  the  Canadian  fur 
trade.  Mackenzie  was  rewarded  for  his  discoveries  by  the 
honour  of  knighthood  in  1801. 
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MACKENZIE,  Sre  Cborge  (1636-1691),  of  Rcaohaugh, 
knight,  a prominent  Scottish  lawyer,  was  the  grandson  of 
Kenneth,  first  Lord  Mackenzie  of  Kintail,  and  the  nephew 
of  Colin  aud  George,  first  and  second  carls  of  Senfortli ; 
his  mother  was  a daughter  of  Dr  Andrew  Bruce,  principal 
of  St  Leonard’s  College,  St  Andrews.  He  was  born  at 
Dundee  in  1036,  and,  having  passed  through  the  grammar 
school  there,  was  sent  at  an  early  age  to  college  at 
Aberdeen,  and  afterwards  at  St  Andrews,  graduating  at 
sixteen.  He  then  engaged  for  three  years  in  the  study  of 
the  civil  Jaw  at  Bourges ; on  his  return  U Scotland  he  was 
called  to  the  bar  in  1656,  and  before  the  Restoration  had 
risen  into  considerable  practice.  Immediately  after  the  i 
Restoration  he  was  appointed  a “justice-depute,”  and  it  is  ! 
recorded  that  he  and  lib  colleagues  in  that  office  were  • 
ordained  by  the  parliament  in  1661  to  repair,  once  in  the  : 
week  at  least,  to  Musselburgh  and  Dalkeith,  and  to  try  ; 
and  judge  such  persons  as  are  there  or  thereabouts  delate 
of  witchcraft**  In  the  samo  year  ho  acted  as  counsel  for  j 
the  marquis  of  Argyll , soon  afterwards  he  was  knighted, 
and  he  represented  the  county  of  Ross  during  the  four  | 
sessions  of  the  parliament  which  was  called  in  1669.  He  * 
succeeded  Sir  John  Nisbet  os  king's  advocate  in  August  ' 
1677,  and  in  the  discharge  of  this  office  became  implicated 
in  all  the  worst  acts  of  the  Scottish  administration  of  j 
Charles  II;,  earning  for  himself  an  unenviable  distinction  j 
us  “the  bloody  Mackenzie."  His  refusal  to  concur  in  the  i 
measures  for  dispensing  with  the  penal  laws  against  ] 
Catholics  led  to  bis  removal  from  office  in  1G8G,  but  ho 
was  reinstated  iu  February  1688.  At  the  Revolution, 
being  a member  of  convention,  he  was  one  of  the  minority 
of  five  iu  the  division  on  the  forfeiture  of  the  crown. 
King  William  was  urged  to  declare  him  incapacitated  for 
holding  any  public  office,  but  refused  to  accede  to  the 
proposal  When  the  death  of  Dundee  (September  1689) 
had  finally  destroyed  tbe  hopes  of  his  party  in  Scotland, 
Mackenzie  betook  himself  to  Oxford,  where,  admitted  a 
student  by  a grace  passed  on  Juno  2,  1 GOO,  lie  was  allowed 
to  spend  the  rust  of  his  days  in  the  enjoyment  of  the  ample 
fortune  he  had  acquired,  and  in  the  prosecution  of  his 
literary  labours.  One  of  bis  last  acts  before  leaving 
Edinburgh  had  been  to  pronounce  (March  15,  16S9),  as 
dean  of  the  faculty  of  advocates,  the  inaugural  oration  at 
the  foundation  of  the  Advocates’  Library.  He  died  at. 
Westminster  on  May  8, 1691,  and  was  buried  in  Grey  friars 
churchyard,  Edinburgh. 

While  still  a youn^  man  Sir  George  Mackenzie  appears  to  have 
aspired  to  emincnco  m the  domain  of  pore  literature,  bts  earliest 
publication  having  been  Arelina,  or  a Serious  Soma  net  (anon., 
1660) ; it  was  followed,  also  anonymously,  by  Xdityio  Staid,  a Short 
Discourse  upon  several  Divine  oral  Moral  Subjects  (1663),  A Moral 
Essay,  preferring  Solitude  to  Public  Employment  (1665),  and  one  or 
two  other  disquisitions  of  a similar  nature  None  of  these  earlier 
efforts  ore  now  rend,  if  they  ever  were  ; nnd  perhaja  Mnckennie's 
strongest  claim  to  be  remembered  at  all  in  connexion  with  belles 
Icttrcs  is  that  which  rests  upon  Dryden's  grateful  reminiscence  of 
some  stimulating  conversation  held  with  “that  noble  wit  of  Scot- 
land, Sir  George  Mackenzie,"  about  1673.  (See  Drydcn’s  “ Discourse 
on  the  Origin  and  Progress  of  Satire,”  prefixed  to  bis  Jurcnal  in 
1693.)  His  most  important  legal  works  are  entitled  A Discount 
upon  the  Laws  and  Customs  of  Scotland  in  Matters  Criminal  (1678), 
Observations  upon  the  Laics  and  Customs  of  Nations  as  to  Precedency, 
with  the  S’ienetof  Heraldry  (1680),  Institutions  of  the  Laic  tf  S"A- 
Innd  (1684),  Slid  Observations  upon  the  Acts  of  Parliament  (1686); 
of  those  the  last-named  is  the  roost  important,  the  Institutions  being 
completely  overshadowed  by  the  similar  work  of  his  greet  ojn tem- 
porary Stair.  In  his  Jus  Ilcgivm ; or  the  Just  and  Solid  Founda- 
tions of  Monarchy  in  gerund,  a>ul  more  especially  of  the  Monarchy 
of  Scotland,  mairUained  (1684),  Mackenzie  appears  as  an  uncompro- 
mising advocate  or  the  highest  doctrines  of  prerogative,  ilia 
l 'indication  of  the  Government  of  Scotland  during  the  reign  of 
Chnrlfj  II.  is  valuable  os  a pieo6  of  contemj»orary  history.  The 
oLlccted  Works  »t?n»  published  at  Edinburgh  (2  vols,  f»l.)  in 
1716-22  ; and  Memoirs  of  the  Affairs  of  Scotland  from  the  Restora- 
tion of  King  Charles  II.,  from  previously  unpublished  MBS.,  ra 


1821*  It  may  be  well  to  add  that  the  subject  of  this  notice  must 
not  be  confounded  with  Dr  Gcoi»  Mackenzie,  the  author  of  Lives 
and  Characters  of  the  Most  Eminent  Writers  of  the  Scots  Nation 
(1705-22). 

MACKENZIE,  Hmotr  <!? 45-1 831%  was  born  at 
Edinburgh  in  August  1745.  His  father  was  Dr  Joshua  or 
Joslali  Mackenzie,  a successful  physician,  who  also  'Culti- 
vated letters  in  a small  way.  Mackenzie  got  the  ordinary 
education  of  a youth  in  his  position  at  tbe  high  school  and 
university  of  Edinburgh,  and  was  afterwards  articled  to 
Mr  Highs,  who  was  then  attorney. for  the  crown  in  the 
management  of  exchequer  affairs.  To  this  comfortable 
post  the  author  iu  due  time  succeeded,  and  perhaps  knew 
as  little  as  any  of  that  tribe  ever  did  about  the  struggles 
and  sorrows  of  a literary  career.  For  his  work's  sake  it 
would  have  been  better  if  he  had  travelled  some  of  life's 
rougher  paths,  or  else  been  content  to  write  about  what  he 
had  actually  seen  in  the  Scottish  world  of  that  day.  There 
was  plenty  of  material  there  if  he  lmd  had  the  upen  eye  to 
see  it,  as  Walter  Scott  showed  by  and  by  ; and  it  lb  a pity 
that  Mackenzie  did  not  try  his  hand  at  it,  having  been  more 
in  the  heart  of  it  than  Scott  could  ever  have  been.  As  it 
is,  his  stories  are  clearly  not  the  fruit  of  his  experience,  lmt 
rather  the  echo  of  his  reading.  He  could  unite  graceful 
enough  sentences,  somewhat  artificial,  yet  smooth  and 
pointed ; but  the  men  ho  describes  are  mero  shadows,  and 
the  life  altogether  unreal.  His  first  and  best-known  work. 
The  Man  of  Feeluif,  was  published  anonymously  when  ho 
was  only  twenty-six  years  of  age,  and  soon  became  highly 
popular.  It  was  a droughty  season  in  Scottish  literature, 
and  therefore  auy  little  blossom,  however  sickly,  was 
welcome  for  its  rarity.  Hume  and  Robertson  and  Smith 
had  left  the  scene ; Burns  was  just  learning  to  thiuk  of 
the  daisy  he  turned  up  with  his  ploughshare,  and  Fergussou 
bad  lately  closed  his  brief  and  troubled  career.  Mackenzie 
had  the. field  all  to  himself,  and  got  the  attention  which 
Is  given  to  a solitary  figure.  Ho  had  read  the  Senti- 
mental Journey,  as  one  can  see  from  expressions  here  and 
there,  as  well  as  from  the  affectation  of  writing  his 
story  in  a fragmentary  form ; but  ho  had  not  a gleam  of 
Sterne's  humour  to  relieve  tho  sentimentality.  He  lmd 
read  Richardson  too,  but  he  had  none  of  that  writer’s 
subtle  insight  into  character.  Purlin ju»  Goldsmith  was 
his  real  model,  but  the  likeness  was  as  that  between  a fire- 
fly and  a star.  The  “ man  of  feeling 1J  is  a weak  foolish 
creature,  possessed  with  a futile  benevolence,  who  goes  lip 
to  London,  where  his  friends  should  never  have  let  him  go, 
and  meets  a variety  of  sharpers,  and  comes  out  of  their 
hands  pretty  much  as  Goldsmith  makes  tho  vicar’s  son  do, 
only  without  the  fun  that  clings  to  poor  Moses.  For  tLis 
book  is  all  in  one  key,  sentimental  and  lachrymose,  and 
the  hero  dies  at  last,  from  uo  particular  cause,  in  a highly 
tragic  fosliibn  beside  his  fainting  mistress.  His  next 
work,  The  Man  of  the  JFbrW,  is  the  picture  of  a born  villain, 
a rogue  in  grain,  who  begins  his  rascality  at  school,  perhaps 
earlier,  and  carries  it  through  with  entire  consistency  to 
the  end.  The  man  is  unnaturally  bad,  and  the  incidents 
are  badly  unnatural ; and  such  a book  at  present  would 
only  find  a place  in  some  third-rate  penny  paper,  if  even 
there.  Julia  de  RonOignc,  his  only  other  novelette,  was 
meant  to  depict  the  misfortunes  of  a number  of  quite 
blameless  people — to  be,  in  short,  a tragedy  without  a 
villain,  an  Othello  without  an  Iago.  But,  as  it  has  no 
insight,  and  does  not  even  try  to  have  any  insight,  into 
the  mystery  of  such  calamities,  the  result  is  insipid  and 
tedious.  All  these  works  had  great  popularity  in  their 
day ; but  that  day  is  long  past,  and  what  life  they  now 
have  is  only  a tradition. 

Mackenzie  also  wrote  several  dramas,  mostly  of  tho 
tragi o sort,  for  in  that  tone  he  had  won  his  successes,  such 
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as  they  ware.  But  one  who  had  no  conception  of  distinct 
character,  of  human  individuality,  was  not  likely  to  succeed 
in  tho  riyUia,  which  depends  more  on  that  than  on 
auy tiling ; and  hence  it  was  not  our  autluir’e  good  fortune 
to  deliver  his  country  from  the  stigma  of  nevor  having 
produced  a genome  tragedy.  Of  The  Spanish  Father,  The 
Prince  of  Tunis,  and  The  SltipwraoL,  the  second  was  brought 
on  the  stage,  and  managed  to  live  for  six  nights;  the 
other  two  were  stillborn,  and  probably  no  man  living  has 
ever  read  them,  unless  for  purely  critical  purposes. 

But  .Mackenzie,  if  nowise  a great  writer,  but  qnite  other- 
wise esaeutially  a small  writer,  with  a knack  of  making 
sentences  indued,  but  having  nothing  particular  of  his  own 
to  say,  was  not  therefore  altogether  a useless  mau  in  his 
day.  That  he  did  weU  for  himself,  and  perhaps  for  tbo 
exchequer  too,  is  quite  likely,  oven  though  he  toiled  in  the 
hi&b-Tory  service  of  Dundas,  and  wrote  tract*  meant  to 
“ broom  " out  of  tbo  country  tho  tide  of  French  revolu- 
tionary no  tious.  At  any  rate  lie  became  in  his  old  age  a 
kind  of  literary  centro  and  social  power  in  Edinburgh, 
wheu  that  was  really  needed  and  useful  He  had  known 
John  Hume  and  blind  Dr  lUac klock,  and  wrote  lives  of 
them ; but,  what  is  of  more  consequence,  he  was  among 
the  hist  to  recognize  the  genius  of  Robert  Bums,  as  editor 
of  Tie  Lounger , which  he  and  a group  of  young  men  with 
some  literary  tastes  wrote  and  printed  for  Home  years. 
Vet,  though  he  once  breakfasted  with  Johnson, and  certainly 
met  Boms  mure  than  ouce,  he  has  told  us  nothing  about 
either  of  them,  though  a page  of  Burns's  talk  would  havo 
been  w orth  all  The  Man  of  Feeling  twico  told.  It  was  so  ; 
far  good,  however,  that  ho  hailed  the  peasant  poet  cordially, 
which  wo  coaid  hardly  have  hoped  so  artificial  a writer 
would  do,  and  even  better  that  ho  noticed  the  dawn  of 
German  literature  when  Lessing  and  Schiller  rose  above 
the  horixon,  and  not  only  wrote  some  account  ofnhem, 
taken  from  French  sources,  but  boldly  set  to  the  study  of 
German  that  h^  might  really  know  them  at  firat  hand. 
How  far  he  went  in  that  study  wo  do  not  know,  only  he  ! 
set  young  Walter  Scott  on  the  scent,  with  results  such  as 
he  himself  could  never  have  imagined.  So  he  lived  on,  a 
kind  of  small  king  iu  tiie  Edinburgh  literary  world,  till 
1831,  dying  in  his  eighty-sixth  year,  with  a wonderful  new 
world  around  him,  which  had  not  yet  begun  to  criticize, 
but  only  to  admire  and  honour  him. 

MACKEREL.  Mackerels  are  pelagic  fishes,  belonging 
to  a small  family,  Scomhridm,  of  which  the  tunny,  bonito, 
alba co re,  sucking  fish  (Eekeneu),  and  a few  other  tropical 
genera  are  members  (see  Ichtiiyoukjy,  vol.  xii.  p.  G90). 
Although  tbo  species  are  fewer  in  number  than  in  the 
majority  of  other  families  of  fishes,  they  are  widely  spread 
and  extremely  abundant,  peopling  by  countless  schools  the 
oceans  of  tho  tropical  and  temperate  zones,  and  approaching 
the  coasts  only  accidentally,  occasionally,  or  periodically. 
The  mackerels  proper  (genus  Scomber)  are  readily  recog- 
nized by  their  elegantly  shaped,  well-proportioned  body, 
shining  in  iridescent  colours.  Small,  thin,  deciduous  scales 
equally  cover  nearly  the  entire  body.  The  dorsal  fin 
extends  over  a great  part  of  tho  back,  and  consists  of 
several  portions : the  unterior,  composed  of  feeble  spines 
which  can  be  laid  backwards  in  a groove ; the  posterior,  of 
rays  only,  of  which  tho  five  or  six  hindmost  are  detached, 
forming  isolated  “finlets.”  Tho  shape  of  the  anal  fin  is 
similar  to  that  of  the  rayed  dorsal.  The  caudal  fin  is 
cresccnt-shaped,  strengthened  at  tho  base  by  two  short 
ridges  on  each  side.  The  mouth  is  wide,  armed  above  and 
Vlow  with  a row  of  very  small,  fixed  teeth. 

Vo  other  fish  shows  finer  proportions  in  the  shape  of  its 
L*Iy.  Every  M line  " of  its  build  i*  designed  and  eminently 
adapted  for  rapid  progression  through  the  water;  the 
musics  massed  aluug  the  vertebral  column  are  enormously 
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developed,  especially  on  the  beck  and  the  aides  <A  the  tail, 
and  impart  to  the  body  a certain  rigidity  which  interferes 
with  abruptly  sideward  motions  of  the  fish.  Therefore 
mackerel  generally  swim  in  a straightforward  direction, 
deviating  .sidewards  only  wheu  compelled,  and  rarely  turn- 
ing about  in  the  same  spot  They  are  in  almost  continuous 
motion,  their  power  of  endurance  being  equal  to  the 
rapidity  of  their  motions.  Mackerel,  like  all  fishes  of  this 
family  (with  tho  exception,  perhaps,  of  1'cheueu,  which  has 
not  yet  been  examined  in  this  respect),  have  a firm  flesh ; 
that  is,  the  muscles  of  the  several  segments  are  interlaced, 
and  receive  a greater  supply  of  blood-vessels  and  nerves 
than  in  other  fishes.  Therefore  the  flesh,  especially  of 
tho  larger  kinds,  is  of  a red  colour ; and  the  energy  of 
their  muscular  action  causes  the  temperature  of  their  blood 
to  be  several  degrees  higher  than  in  other  fishes. 

All  fishes  of  the  mackerel  family  are  strictly  carnivorous  ; 
they  unceasingly  pursue  their  prey,  which  consists  princi- 
pally of  other  fish  and  pelagic  crustaceans.  The  fry  of 
clupeoids,  which  likewise  swim  in  schools,  are  followed  by 
the  mackerel  until  they  reach  some  shallow  part  of  the 
coast,  which  their  enemies  dare  not  enter. 

Mackerels  are  found  in  almost  all  tropical  and  temperate 
seas,  with  the  exception  of  the  Atlantic  shores  of  temperate 
South  America,  where  they  have  not  hitherto  been  met 
with.  The  distinctive  characters  of  the  various  species  havo 
not  yet  been  fully  investigated ; and  there  is  mnch  confusion 
in  the  discrimination  of  the  species.  So  much  is  certain 
that  the  European  mackerel  are  of  two  kinds,  of  which  one, 
tho  common  mackerel,  Scomber  scomber , lacks,  while  the 
other  pofwcwsos,  an  air-bladder.  The  best-known  species  of 
the  latter  kind  is  Scombei'iolias,  the  “ Spanish  ” mackerel; 1 
a third.  Scomber  pneumatophonts,  is  believed  by  some  ichthyo- 
logists to  be  identical  with  S.  coitus.  Be  this  as  it  may,  we 
have  strong  evidence  that  the  Mediterranean  is  inhabited  by 
other  species  dilferent  from  S.  scomber  and  S.  colias , and  well 
, characterized  by  their  dentition  and  coloration.  Also  the 
■ species  from  St  Helena  is  distinct  Of  extra-Atlantic  specie* 
the  mackerel  of  the  Japanese  seas  are  the  most  nearly  allied 
to  the  European,  those  of  New  Zealand  and  Australia,  and 
still  more  those  of  the  Indian  Ocean,  differing  in  many 
conspicuous  points.  Two  of  these  $j>ecies  occur  in  the 
British  seas : Scomber  scomber , which  is  the  most  common 
there  as  well  as  in  other  parts  of  tho  North  Atlantic,  crossing 
the  ocean  to  America,  where  it  abounds ; and  the  Spanish 
mackerel,  Scomber  colias , which  is  distinguished  by  a 
somewhat  different  pattern  of  coloration,  the  transverse 
black  bands  of  the  common  mackerel  being  in  this  species 
narrower,  more  irregular  or  partly  broken  up  into  spots, 
while  the  scales  of  the  pectoral  region  are  larger,  and  the 
snout  is  longer  and  more  pointed.  The  Spanish  mackerel 
is,  as  the  name  implies,  a native  of  tho  seas  of  southern 
Europe,  but  single  individuals  or  small  schools  reach  fre- 
quently the  shores  of  Great  Britain  and  of  the  United 
States. 

Tho  home  of  the  common  mackerel  (to  which  the  following  re- 
marks refer)  is  the  North  Atlantic,  from  the  Canary  Island*  to  the 
Orkneys,  and  from  the  Mediterranean  and  tho  Black  Sea  and  the 
coasts  of  Norway  to  tha  United  State*. 

Towards  the  spring  large  schools  approach  the  coasts.  Two 
causes  hare  been  assigned  of  this  migration  : first,  the  iostinrt 
of  finding  a suitable  locality  for  propagating  their  species ; and, 
secondly,  the  March  and  pursuit  of  food,  which  in  the  warmer 
season  is  mpro  abundant  in  tho  neighbourhood  of  land  than  in  the 
open  sea.  It  is  probable  that  the  latter  is  tbc  true  and  only  cans**, 
fur  the  following  reasons mackerel  are  known  to  fnctense  much 
more  rapidly  in  size  while  in  the  neighbourhood  of  Laid  than  in 
the  months  during  which  they  lead  a roving  pelagic  life  in  the 
open  sea ; and,  further,  one-year  and  two-ycar»ola  fishes,  which 
have  not  yet  attained  maturity,,  and  therefore  do  not  travel  land- 

\ 1 The  term  " Spanish  mackerel  ” is  tp plied  to  a very  diffi  rent  fi  b 

j in  America,  viz.,  Vjfbium  ttocsfaftllt 


160 


MAO-MAC 


wards  for  the  purpose  of  spawning,  actually  tako  tbo  lead  in  the  1 
migration,  and  arc  followed  later  on  by  the  older  and  mature  fishes. 
Finally,  according  to  the  observations  made  by  Kars,  vicinity  of 
land  or  shallow  water  are  not  necessary  conditions  for  the  ovijio*  I 
sition  of  mackerel  ; they  spawn  at  the  spot  which  they  happen  ( 
to  have  reached  during  their  wanderings  at  the  time  when  the 
ova  have  attained  their  full  development,  independently  of  the 
distance  of  the  land  or  of  the  depth  of  water  below  them,  os  the 
ova  float  and  the  eujbrvo  is  develop  on  the  aurfacc  of  the  water. 

In  the  mouth  of  February,  or  in  eome  years  as  early  as  the  eud 
of  January,  the  first  large  schools  appear  at  the  entrance  of  the 
English  Channel,  and  arc  met  by  the  more  adventurous  of  the  drift* 
net  fishers  many  mile*  west  of  the  Scilly  Islands.  These  early 
schools,  which,  os  we  mentioned  above,  consist  chiefly  of*  one-year 
and  two*year-old  fishes,  yield  sometimes  enormous  catches,  whilst 
in  other  years  they  escape  the  drift*ncts  altogether,  passing  them, 
for  some  hitherto  unexplained  reason,  at  n greater  depth  than  that 
to  which  the  nets  reach,  via.,  20  feet  As  the  season  advances,  the 
schools  penetrate  farther  northwards  into  St  George's  Channel  or 
eastwards  into  tho  English  Channel.  The  fishery  then  aB&umes 
proportions  which  render  it  next  in  importance  to  the  herring  and 
cod  fisheries.  In  Plymouth  alone  a fleet  of  some  two  hundred  boats 
assemble*  ; and  on  the  French  side  of  the  Channel  no  less  capital  and 
labour  are  invested  in  it,  the  vcssols  employed  being,  though  less  in 
cumber,  larger  in  size  than  on  the  English  side.  ■ Simultaneously 
with  the  drut-nct  the  deep-sea-seine  ana  sbore-eeine  are  used,  which 
towards  June  almost  entirely  supersede  the  drift-net.  Towards  tho 
end  of  May  the  old  fish  become  heavy  with  spawn,  and  are  in  the 
highest  condition  for  the  table  ; and  the  latter  half  of  June  or  be- 
ginning of  July  may  be  regarded  as  the  time  at  which  the  greater 
part  of  mackerel  Bpawn. 

Mackerel  arc  scarcely  less  abundant  in  the  German  Ocean  ; prob- 
ably some  of  tho  schools  never  leave  it.  and  this  resident  stock  (if 
we  are  allowed  to  apply  this  term  t S a fish  which  is  ever  shifting  its 
ouarters)  is  increased  by  the  schools  coming  from  the  Atlantic 
tnrough  the  English  Channel  or  round  the  north  coast  of  Scotland. 
The  schools  approach  the  coasts  of  the  German  Ocean  somewhat 
later  in  the  season,  partly  owing  to  tho  greater  severity  of  tho 
weather,  which  detains  the  resident  fishes  in  the  open  sea,  and 
'tartly  owing  to  the  greater  distance  which  tho  Atlantic  shoals 
have  to  travel.  On  the  Norwegian  coast  mackerel  fishing  does  not 
b-gin  before  May?  whilst  on  the  English  coasts  large  catches  are 
t (umtly  made  in  March.  Large  cargoes  are  now  annually  im- 
ported in  ice  from  Norway  to  the  English  market. 

After  the  spawning  the  schools  break  up  into  smaller  companies 
Which  are  much  scattered,  and  offer  for  two  or  three  months 
•mployraent  to  tho  hand-line  fishermen.  They  now  begin  to  dis- 
appear from  the  coasts  and  return  to  the  open  sea.  Single  indi- 
viduals or  small  companies  are  found,  however,  on  the  coast  all  the 
year  round  ; they  may  have  become  detached  from  the  main  bodies, 
«tid  be  seeking  for  the  larger  schools  which  have  long  left  on  their 
return  migration. 

Although,  on  the  whole,  the  course  and  time  of  tho  annual 
3i ignition  of  mackerel  are  marked  with  great  regularity,  tlieir 
appearance  and  abundance  at  certain  localities  are  subject  to  great 
variations.  They  may  pass  a spot  at  such  a depth  as  to  evade  the 
nets,  and  reappear  at  the  surface  some  days  after  farther  eastwards ; 
they  may  deviate  from  their  direct  line  of  migration,  and  even 
temporarily  return  westwards.  In  some  yean  between  1852  and 
1867  the  old  mackerel  disappeared  off  Guernsey  from  tho  surface, 
and  were  accidentally  discovered  feeding  at  the  bottom.  Many 
were  taken  at  10  fathoms  and  deeper  with  the  line,  and  all  were 
of  exceptionally  large  size,  several  measuring  18  inches,  and  weigh- 
ing nearly  3 lb  ; these  are  the  largest  mackerel  on  record. 

The  mackerel  most  esteemed  as  food  is  the  common  species, 
i nd  individuals  from  10  to  12  inches  in  length  are  considered  tho 
best  flavoured.  In  more  southern  latitude*,  however,  this  species 
;ccms  to  deteriorate,  specimens  from  the  coast  of  Portugal,  and 
from  the  Mediterranean  and  Black  Sea,  heing  stated  to  be  dry  and 
rrsembliitg  in  flavour  the  Spanish  mackerel  (S.  coliaa ),  which 
is  not  esteemed  for  the  table.  See  also  Fisiieriks.  (A.  C.  G.) 

MACKINTOSH,  Sir  James  (17G5— 1832),  publicist, 
historian,  statesman,  and  philosopher,  was  born  at  Aldourie, 
7 miles  from  Inverness,  in  1765.  He  came  of  old  Highland 
families  both  through  his  father  and  his  mother.  Of  the 
former,  who  was  an  officer  in  the  army,  and  was  mostly 
on  duty  abroad,  he  saw  but  little,  and  he  spent  his  early 
years  under  the  care  of  his  mother  and  her  relatives.  At 
a very  early  age  young  James  bore  the  reputation  of  a 
prodigy  for  multifarious  reading  and  learning.  His 
Beholding  he  received  at  Fortrose,  whenco  he  went  in  1780 
to  college  at  Aberdeen.  As  a student  in  tho  arts  faculty 
there  his  reading  extended  far  beyond  the  bounds  of  the 


curriculum  ; but  the  influence  that  most  powerfully  formed 
bis  miud  was  the  companionship  of  Robert  Hall,  afterwards 
so  famous  %s  a pulpit  orator,  with  whom  he  ardently  beat 
the  usual  round  of  vexed  questions.  In  1784  he  proceeded 
for  the  study  of  medicine  to  Edinburgh,  where  he  found  a 
still  more  congenial  field  for  his  opening  mind,  at  a time 
when  Huuie  hod  been  deadjust  eight  years,  while  Adam 
Smith,  Dr  Black  the  father  of  chemistry,  Dr  Cullen, 
Robertson,  Ferguson,  and  other  eminent  men,  were  resident 
there.  Mackintosh  participated  to  the  full  in  the  intel- 
lectual ferment,  but  did  not  quite  neglect  his  medical 
studies,  and  took  his  degree,  though  with  characteristic 
unpunctuality  he  kept  the  professors  waiting  for  a con- 
siderable time  on  the  examination  morning. 

In  1788  Mackintosh  removed  to  London,  then  agitated 
by  the  trial  of  Hastings  and  the  king’s  first  lapse  into 
insanity.  He  was  much  more  interested  in  these  and 
other  political  events  than  in  his  professional  prospects  , 
and  his  attention  was  specially  directed  to  the  events  and 
tendencies  which  caused  or  preceded  the  Revolution  in 
France.  In  the  year  of  his  removal  to  London  his  father 
died,  and  be  succeeded  to  the  family  estate,  which,  being 
small  and  burdened,  brought  very  little  income ; and,  as 
he  made  no  headway  in  his  profession,  his  financial  outlook 
was  not  very  bright.  It  was  under  theso  circumstances 
that  he  wedded  bis  first  wife  Catherine  Stuart.  Yet  his 
marriage  was  a happy  event  for  him.  His  wife’s  prudence 
was  a corrective  to  his  own  unpractical  temperament,  and 
his  efforts  in  journalism  soon  became  fairly  profitable. 
Mackintosh  was  soon  absorbed  in  the  question  of  tho  time  ; 
and  in  April  1791,  after  long  meditation,  he  published  his 
Vitidiclx  Gallica,  a reply  to  Burke’s  Reflection  on  (he 
French  Revolution.  It  was  the  only  worthy  answer  to 
Burke  that  appeared.  It  placed  the  author  in  the  front 
rank  of  European  publicists  at  the  age  of  twenty-five,  and 
won  him  the  friendship  of  some  of  the  most  distinguished 
men  of  the  time,  including  Burke  himself.  About  the 
same  time  he  became  honorary  secretary  of  tho  association 
of  the  Friends  of  the  People.  The  success  of  the  Vindicia 
finally  decided  him  to  give  up  tho  medical  for  the  legal 
profession.  He  was  called  to  the  bar  in  1795,  and  gained 
a considerable  reputation  there  as  well  as  a tolerable  practice. 
During  this  period  his  greatest  public  efforts  were  bis 
lectures  (1799)  at  Lincoln's  Ion  on  tho  law  of  nature  and 
nations,  of  which  the  introductory  discourse  was  published, 
and  his  eloquent  defence  (1803)  of  Jean  Peltier,  a French 
refugee,  tried  at  the  instance  of  the  French  Government 
for  a libel  against  the  first  consul  In  1804  he  was  created 
knight,  and  received  the  poet  of  recorder  at  Bombay,  where 
he  spent  the  next  seven  years  of  his  life.  The  spoilt  child 
of  London  society  was  not  at  home  in  Bombay.  Ho  did 
seek  to  interest  himself  in  India,  and  in  imitation  of  .Sir 
William  Jones  founded  the  Literary  Society  of  Bombay ; 
but  the  current  literature  of  Europe  was  far  more  engross- 
ing than  the  old  Indian  life,  and  the  packet  with  the  latest 
tidings  from  Europe  and  the  newest  development  of  the 
Napoleonic  drama  was  infinitely  more  interesting  than 
either.  In  spite  of  his  scholarly  and  historic  sympathies, 
his  heart  always  was  with  the  new  era,  and  he  was  glad  to 
return  to  .England,  where  he  arrived  in  1812.  True  to 
his  old  faith,  he  courteously  declined  the  offer  of  Perceval 
to  resume  political  life  under  the  auspices  of  the  dominant 
Tory  party,  though  templing  prospects  of  office  in  connexion 
with  India  were  opened  up.  He  entered  parliament  in  the 
I Whig  interest  as  member  for  Nairn.  Ho  sat  for  that 
county,  and  afterwards  for  Knaresborough,  till  his  death. 
In  London  society,  and  in  Paris  during  his  occasional  visits, 
he  was  a recognized  favourite  for  his  genial  wisdom  and 
his  great  conversational  power.  On  Madame  de  Stael’s 
visit  to  London  he  was  the  only  Englishman  capable  of 
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representing  his  cooutry  in  talk  with  that  phenomenal 
woman.  Hie  parliamentary  career  was  marked  by  the 
same  wide  and  candid  liberalism  as  his  private  life.  Ho 
opposed  the  repressive  and  reactionary  measures  of  the 
Tory  Government,  supported  and  afterwards  succeeded 
Romilly  in  his  efforts  for  reforming  the  criminal  code,  and 
took  a leading  part  both  in  Catholic  emancipation  and  in 
the  Reform  Bill  Bat  he  was  too  little  of  a partisan,  too 
widely  sympathetic  and  candid,  as  well  as  too  elaborate,  to 
be  a telling  speaker  in  parliament,  and  was  consequently 
surpassed  by  more  practical  men  whose  powers  were  incom- 
parably inferior.  From  1818  to  1824  he  was  professor  of 
law  and  general  politics  in  tho  East  India  Company’s 
College  at  Haileybury. 

In  the  midst  of  the  attractions  of  London  society  and  of 
his  parliamentary  avocations  Mackintosh  felt  that  tho  real 
work  of  his  life  was  being  neglected.  His  great  ambition 
was  to  write  a history  of  England.  His  studies  both  in 
English  and  foreign  speculation  led  him  to  cherish  tho 
design  also  of  making  some  worthv  contribution  to  philo-' 
eopby.  There  is  real  pathos  in  the  fact  that  it  was  not 
till  1828,  when  he  was  sixty-three  years  of  age,  and  even 
then  only  at  the  instance  of  Macvey  Napier,  editor  of  the 
Encyclopedia  Britannsea,  that  he  set  about  the  first  task  of 
his  literary  ambition.  This  was  the  Dissertation  on  the 
Progress  of  Ethical  Philosophy,  prefixed  to  the  seventh 
edition  of  the  Encydopsedia.  The  dissertation,  written 
mostly  in  ill-health  and  in  snatches  of  time  taken  from  his 
parliamentary  engagements,  was  published  in  1881.  About 
*he  same  time  ho  wrote  for  the  Cabinet  Cyclopedia  a 
14  History  of  England  from  the  Earliest  Times  to  the  Final 
Establishment  of  the  Reformation.”  His  more  elaborate 
History  of  the  L.  volution,  for  which  ho  had  mado  great 
researches  and  collections,  was  not  published  till  after 
bis  death.  Already  a privy  councillor, . Mackintosh  was 
appointed  commissioner  for  the  affairs  of  India  undei  the 
Whig  admiiraf ration  of  1830.  He  died  in  1832. 

Mackintosh  was  undoubtedly  ono  of  tho  most  cultured  and 
catholic-minded  men  of  his  time.  His  owudies  sod  sympathies 
embraced  almost  every  human  interest,  except  pure  science.  But 
it  was  the  width  of  his  intellectual  sympathies  ioined  to  a con- 
stitutional indecision  and  vis  inertia  that  prevented  him  from  doing 
more  enduring  work.  Thus  it  was  that  his  actual  achievements 
came  so  far  short  both  of  his  real  power  and  of  the  promise  given 
in  his  early  efforts.  The  works  of  Mackintosh  which  have  the  beat 
claim  to  permanent  value  are  the  y indicia  Oalliea,  the  Dissertation, 
and  the  History  of  the  English  Revolution.  Of  the  three  the  first 
is  the  greatest  both  in  ability  and  historical  significance.  It  is 
the  veidkt  of  a philosophic  Liberal  on  the  development  of  tho 
French  Revolution  up  to  the  spring  of  1791,  and  la  at  the  same 
time  a sympathetic  estimate  of  its  causes,  principles,  and  tendencies. 
While  respectful  to  his  great  opponent,  he  is  firm  and  manly  in 
his  assertion  of  the  rights  and  interests  of  man  so  deeply  concerned 
in  the  Revolution.  Its  excesses  compelled  him  a few  years  after 
to  express  his  entire  agreement  with  the  opinions  of  Burke  ; but 
few  will  now  deny  that  his  early  judgment  was  the  more  correct. 
The  Dissertation  is  a sketchy  and  fragmentary  work,  redeemed  by 
catholic  criticism  and  ingenious  suggestion,  it  was  a gr^t  under- 
taking, for  which  half  a lifetime  would  hardly  havf  been  sufficient, 
attempted  at  a time  when  the  study  of  the  history  of  philosophy 
had  hardly  been  begun.  Yet  his  suggestions  as  to  the  formation 
of  conscience  are  valuable.  Tho  History  of  the  Revolution  in  England 
in  1688,  which  is  only  a posthumous  fragment  of  a long  meditated 
history  of  England  beginning  with  the  Revolution,  is  written  in  a 
stylo  of  calm  and  lofty  impartiality.  It  is  wanting  in  colouring, 
in  movement,  in  the  concrete  and  picturesque,  and  could  never 
have  been  a popular  history.  It  gives  the  history  only  of  three 
years  breaking  otT  at  the  point  where  William’of  Orange 

is  preparing  to  intervene  in  the  affairs  of  England.  Tho  account 
of  the  early  career  of  the  prince  is  a noble  and  at.  iking  piece  of  j 
work,  showing  that,  if  the  author  could  have  resisi*!  the  charms  ! 
nf  society  and  applied  himself  resolutely  to  historical  composition, 
he  might  have  achieved  something  really  great  in  that  department. 

8m  Uh  Memoirs  of  Sir  James  MoeSirUotS's  Lift,  edited  by  his  son  ; also 
MacsaUy's  /.imj  ea  Sir  J.  Mackintosh. 

MACLAURIN,  Couir  (1698—1746),  one  of  the  most 
eminent  among  the  mathematicians  and  philosophers  that 
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Great  Britain  has  produced,  was  the  son  of  a clergyman, 
and  bora  at  Kilmodao,  Argyllshire,  in  1698.  At  the 
early  age  of  eleven  years  ho  entered  the  university  of 
Glasgow,  where  he  graduated  as  master  of  arte  iu  his 
sixteenth  year.  While  at  the  university  ha  exhibited  a 
decided  genius  for  mathematics,  more  especially  for 
geometry  j sod  it  is  said  that  before  the  end  of  his  six- 
teenth year  he  had  discovered  many  of  the  theorems  after- 
wards published  in  his  Qeometria  Organica, 

In  1717  he  was  elected  professor  of  mathematics  la 
Marischai  College,  Aberdeen,  os  the  result  of  a competitive 
examination.  Two  years  later  he  was  admitted  a fellow 
of  the  Royal  Society,  and  in  a visit  to  London  mode  the 
acquaintance  of  Newton,  whose  friendship  and  esteem  be 
afterwords  enjoyed.  In  1719  he  published  his  Gcometria 
Organica,  sive  de  script  to  tinearum  cur  varum  universal^ 
This  work  was  inspired  by  the  beautiful  discoveries  J 
Newton  ou  the  organic  description  of  conic  sections.  In 
it  Maclaurin  introduced  the  well-known  method  of  generat- 
ing conics  which  bears  his  name,  and  showed  that  wnv 
species  of  corves  of  the  third  and  fourth  degrees  can  be 
described  by  the  intersection  of  two  movable  angles.  In 
1721  he  wrote  a supplement  to  the  Geometria  Orgttnica , 
which  he  afterwards  published,  with  extensions,  in  the 
Philosophical  Transactions  for  1735.  This  paper  is 
principally  based  on  the  following  general  theorem,  which 
is  a remarkable  extension  of  Pascal’s  hexagram : — “ h a 
polygon  move  so  that  each  of  its  sides  passes  through  a 
fixed  point,  and  if-  all  its  summits  except  one  describe 
curves  of  the  degrees  m,  nt  p,  Ac.,  respectively,  then  the 
free  summit  moves  on  a curve  of  the  degree  2 mnp  .... 
which  reduces  to  mnp  . . . when  the  fixed  points  all  lie 
ou  a right  line.” 

In  1722  Maclaurin  travelled  as  tutor  and  companion  to 
(lie  eldest  son  of  Lord  l'ol worth,  and  after  a short  stay  la 
Paris  resided  for  some  time  in  Lorraine,  where  he  wrote 
an  essay  on  the  percussion  of  bodies,  which  obtained  the 
prixe  of  the  French  Academy  of  Science  for  the  year  1724. 
The  following  year  he  was  elected  professor  of  mathematics 
in  the  university  of  Edinburgh  on  the  urgent  recommenda- 
tion of  Newton.  After  the  death  of  Newton  in  1728,  his 
nephew,  Mr  Conduitt,  applied  to  Maclaurin  for  his  assist- 
ance in  publishing  an  account  of  Newton's  life  and 
discoveries.  This  Maclaurin  gladly  undertook,  but  before 
the  account  was  written  the  death  of  Mr  Conduitt  pot  * 
stop  to  the  project  It  was  not  until  many  years  afterward*, 
and  subsequently  to  Maclaurin’s  death,  that  this  account 
of  Newton's  philosophical  discoveries  was  published  (1748): 

In  1740  Maclaurin  obtained  the  high,  distinction  of 
dividing  with  Euler  and  Daniel  Bernoulli  the  prize  offered 
by  the  French  Academy  of  Science  for  an  essay  on  the  flux 
and  reflux  of  the  sea.  This  important  memoir  was 
subsequently  revised  by  him,  and.  inserted  in  his  Treatise 
on  Fluxions,  which  was  published  at  Edinburgh  in  1742, 
iu  two  volumes.  Id  the  prefare  he  states  that  the  work 
was  undertaken  in  consequence  of  the  attack  on  the  method 
of  fluxions  mado  by  Berkeley  in  1734,  under  the  title  of 
The  Analyst,  Maclaurin’s  object  was  to  found  tho  doc- 
trine of  fluxions  on  geometrical  demonstration,  after  the 
manner  of  Archimedes  and  the  ancient  mathematicians,  and 
thus  to  answer  all  objections  to  its  method  as  being  founded 
on  false  reasoning  and  full  of  mystery.  He  thus  laid 
down  tho  grounds  of  the  fluxioual  method,  regarding 
; fluxions  us  velocities,  after  Nowtou.  He  proceeded  to  give 
> an  extensive  application  of  the  method  to  curves,  surface*, 
and  the  other  subjects  usually  discussed  in  works  on  tho 
differentia!  and  integral  calculus,  his  treatment  being  almost 
exclusively  geometrical ; but  the  moat  valuable  part  of  the 
work  is  that  devoted  to  physical  applications,  in  which  he 
embodied  his  essay  on  the  tides,  as  stated  above. 
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In  this  he  investigated  the  attraction  of  an  ellipsoid  of 
revolution,  and  showed  that  a homogeneous  flnid  maas 
revolving  uniformly  round  an  axu  under  the  action  of 
gravity  ought  to  assume  the  form  uf  an  ellipsoid  of  revolu- 
tion. The  importance  of  this  investigation  in  connexion 
with  the  theory  of  the  tidea,  the  figure  of  the  earth,  and 
other, kindred  questions  has  always  caused  it  to  be  regarded 
as  one  of  the  great  problems  of  mathematical  physics. 
Thus  Clairaut,  D'Alembert,  Lagrange,  Legendre,  Laplace, 
Gauss,  Ivory,  Poisson,  Jacobi,  ChaaU*,  and  other  eminent 
mathematicians  have  successive!)  attacked  the  pcohtem, 
and  in  doing  bo  have  declared  their  obligations  to 
Maclaurin  as  the  creator  of  tho  theory  of  the  attraction  of 
ellipsoids.  Lagrange's  statement  as  to  Maclanrin’s  dis- 
coveries deserves  to  be  especially  cited : after  observing 
that  the  attraction  of  a spheroid  of  revolution  is  one  of 
the  problems  in  which  the  method  of  the  ancients  has 
advantages  over  that  of  modern  analysis,  he  adds  that 
Maclaurin’B  investigation  is  “un  chof  d'cenvre  de  gdomtitrie 
qn’on  peut  comparer  a tout  ce  qu’  Archimede  nous  a laisse 
de  plus  beau  et  de  plus  ingtoieux  ” (Mem.  de  l' Acad,  de 
Berlin,  1773).  It  may  be  added  that  Jilaclanrin  was  the 
first  to  introduce  into  mechanics,  in  this  discussion,  the 
important  conception  of  surfaces  of  level , namely,  surfaces 
at  each  of  whose  points  tho  total  force  acts  in  the  normal 
direction.  He  also  gave  in  his  Fluxion*,  for  the  first  time, 
tho  correct  theory  for  distinguishing  between  maxima  and 
minima  in  general,  and  pointed,  out  the  importance  of 
the  distinction  in  the  theory  of  the  multiple  points  of 
curves. 

In  1745,  when  the  rebels,  having  got  between  Edinburgh 
and  the  king's  troops,  were  marching  on  that  city, 
Maclaurin  took  a most  prominent  part  in  preparing  trenches 
and  barricades  for  its  defence.  This  occupied  him  night 
ami  day,  and  the  anxiety,  fatigue,  and  cold  to  which  he 
was  thus  exposed,  affecting  a constitution  naturally  weak, 
laid  the  foundation  of  the  disease  to  which  he  afterwards 
succumbed.  As  soon  os  the  rebel  army  got  powesaion  of 
Edinburgh,  Maclaurin  fled  to  England,  to  avoid  making 
the  submission  to  the  Pretender  which  w as  demanded  of 
all  who  had  defended  the  town.  He  accepted  the  invita- 
tion of  Dr  Herring,  then  archbishop  of  York,  with  whom 
he  remained  until  it  was  safe  to  return  to  Edinburgh. 
From  that  time  his  health  was  broken,  and  bo  died  of 
dropsy  on  June  14,  1746,  at  Edinburgh,  in  his  forty-eighth 
year.  Maclaurin  was  married  in  1733  to  Anne,  daughter 
of  Walter  Stewart,  solicitor-general  for  Scotland.  His 
eldest  son,  John,  born  in  1734,  was  distinguished  os  an 
advocate,  and  appointed  one  p(  the  judges  of  the  Scottish 
Court  of  Session,  with  the  title  of  Lord  Droghorn.  He 
inherited  an  attachment  to  scientific  discovery,  and  was 
one  of  tho  founders  of  the  Royal  Society  of  Edinburgh,  in 
1782. 

After  Maclourin'fl  death  his  account  of  Newton’s  philosophical  dis- 
coveries was  published,  and  also  his  alcnbra  in  1748.  As  an  appen- 
dix to  the  latter  appeared  his  work,  De  linearum  gromelrimrum  pro - 
prietxitibus  genemlibus  tradatn s,  a treatise  of  remarkable  elegance. 
Of  the  more  immediate  successors  of  Newton  in  Great  Britain 
Macl.iurin  is  probably  the  only  one  who  can  bo  placet!  in  competi- 
tion with  the  great  mathematicians  of  the  Continent  at  tho  time, 
and  his  name  mil  over  be  hold  in  remembrance  in  connexion  with 
liis  important  discoveries.  Among  his  publications  in  tho  rhiltb 
tophical  Transactions  tho  following  should  be  noticed 

(1)  “Tractatusde  curvarum constructions  et  men  sun,  ubi  plurinwe 
aeries  curvarum  infimUe  vcl  rectia  mensurantur,  vel  sd  simpliores 
« urvasreducantur,”  May  1718.  The  series  of  curves  here  treated  are 
what  are  now  styled  “pedal  ” curves, which  hold  an  important  place 
in  tho  modern  discussion  of  curves.  Maclaurin  established  many 
geometrical  properties  connecting  a curve  with  its  pedal.  He  inves- 
tigated the  properties  of  the  successive  pedals  of  a cindc  with  respect 
to  a poim  «Su  its  circumference,  also  those  of  the  pedals  of  curves  for 
which  the  perpendicular  on  the  tangent  varies  as  some  power  of  the 
radius  vector  drawn  to  the  point  of  contact.  (2)  “Nova  method ua 


| universalis  curvas  omtm  cnjuscnnqoe  oiriinis  mechanic®  down  bend; 
kola  iotorum  sagulomm  et  toctanin  opt,"  January- 1719.  This  and 
the  preceding  memoir  were  subsequently  enlarged  and  incorporated 
by  Maclaurin  in  his  Oromtfria  Organiea.  (3)  “ On  Equations  with 
I Impossible  Roots,”  May  1728.  (4)  On“Continuation  nftlie8amc,** 
1 larch  1726.  in  these  papers  he  gave  a proof  of  Newton's  ruk 
: for  the  discovery  of  the  number  of  imaginary  roots  of  an  equnlion. 

He  added  some  general  results  on  the  limits  to  the  rcote,  and  gave 
; the  well-known  method  of  finding  equal  roots  by  aid  of  the  first 
1 derived  emr.tion-  (8)  “Observation  of  the  Eclipse  of  the  bon  wf 
j Ferity  ifi,  178?,"  January  1734.  («)  On  ihcihuesof  the  Colls 
l where  Ik**  Dr|>oMt  their  Honey,"  November  1743. 

I Trench  translations  of  his  Treatise  on  Fluxions  and  that  on 
Newton's  philosophical  discoveries  were  jtublklirJ  at  Paris  in  1749. 
j His  algebra  «ras  aho  tramlakxi  into  French,  hi  1788.  (B.  W.) 

MCLENNAN,  Jons  .Ferguson,  LLD.  (1827-1B81X 

ono  of  the  meet  original  of  modern  inquirers  into  the  con- 
stitution of  early  society',  was  born  at  Inverness  14th 
October  1827.  He  studied  at  King's  College,  Aberdeen, 
where  be  graduated  with  great  distinction  in  1849,  and 
then  proceeded  to  Cambridge,  where  he  remained  till  1 855, 
but  did  not  take  hie  degree.  After  some  years  spent  in 
literary  work  and  legal  studies  in  London  aud  Edinburgh, 
he  joined  the  Scottish  bar  (January  1857).  In  1865  he 
published  nn  epoch-making  study  on  Primitive  Marriage,  in 
which,  starting  from  the  prevalence  of  the  symbolical  form 
of  capture  in  marriage  ceremonies  and  combining  with 
great  argumentative  power  a variety  of  phenomena  of 
primitive  society  previously  quite  obscure,  he  developed  an 
intelligible  picture  of  the  growth  of  the  marriage  relation 
and  of  systems  of  kinship  (see  Family)  according  to 
natural  laws.  Continuing  his  studies  on  allied  topics, 
M ‘Lennon  published  in  1866  (. Fortnightly  Review,  April 
and  May  1866)  an  essay  on  “ Kinship  in  Ancient  Greece,” 
in  which  he  proposed  to  test  by  early  Greek  facts  the 
theory  of  the  history  of  kinship  set  forth  in  Primitive 
Marriage,  and,  three  years  later,  a aeries  of  essays  on 
“Totemism”  ( Fortnightly  Review,  1869-70)  (the  germ  of 
which  had  been  contained  in  the  paper  just  named),  which 
mark  the  Becond  great  step  in  the  systematic  study  of  early 
society,  to  which  the  energies  of  his  life  were  now  devoted. 
A reprint  of  Primitive  Marriage,  with  Kinship  in  Ancient 
Greece  * and  some  other  essays  not  previously  published, 
appeared  in  1876  under  the  title  of  Studies  in  Ancient 
History,  Tho  new  essays  contained  in  this  volume  were 
mostly  critical,  but  one  of  them,  in  which  perhaps  his 
guessing  talent  is  seen  at  its  best,  on  “~The  Divisions  of  the 
Irish  Family,"  is  an  elaborate  discussion  of  a problem 
which  has  long  puzzled  both  Celtic  scholars  and  jurists, 
ami  in  another,  “ On  the  Claasificatopr  System  of  Relation- 
ship,” he  propounded  a new  explanation  of  a series  of  facts 
which,  he  thought,  might  be  made  to  throws  flood  of  light 
upon  the  early  history  of  society,  at  the  same  time  putting 
to  the  test  of  those  facts  the  theories  he  had  set  forth  iu 
Primitive  Marriage,  Papers  on  “ The  Levirate  and  Poly- 
andry,” following  up  the  line  of  his  previous  investigations, 
appeared  in  the  following  year  ( Fortnightly  Review,  1877), 
and  were  tho  last  work  ho  was  able  to  publish.  • From 
1872U  1875  bis  literary  plans  were  much  interrupted  by 
Iris  duties  as  parliamentary  draftsman  for  Scotland,  and 
when  he  retired  from  this  office  his  health  was  broken; 
hie  last  years  were  chiefly  spent  abroad,  and  in  spite  of  the 
self-denying  assistance  of  his  second  wife  (his  first  wife,  a 
daughter  of  M‘Culloch  the  political  economist,  died  in  1870, 
and  he  married  again  in  1875)  the  vast  material  which  he 
had  accumulated  for  a comprehensive  work  on  his  favourite 
subjects  were  left  only  partially  worked  up,  though  the 
publication  of  his  remains  may  still  bo  looked  for.  Ho 
died  14th  June  1881.  In  private  life  M*Lennan  was 
distinguished  by  his  remarkable  powers  of  conversation,  by 
an  uncompromising  sense  of  duty,  especially  of  duty  to 
truth,  by  a warm  and  affectionate  disposition,  and  by  Id* 
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readiness  to  boJp  all  work  ere  in  science,  especially  young 

men  of  promise.  Besides  the  works  already  cited, 
M'Lennan  wrote  Life  o f Thomas  Drummmd  (Edinburgh, 
1867).  His  later  labours  had  for  immediate  okgeet  the 
solution  of  the  origin  of  exogamy —that  is,  of  laws  prohibit- 
ing the  marriage  of  relations  (laws  of  incest) ; and  in  con- 
nexion with  this  ho  had  prepared  material*  for  a description 
of  the  social  state  of  the  less  advanced  races  cf  men 
(keeping  totemiam  in  view  as  it  bore  on  the  history  of  society 
rather  than  the  history  of  rehgioa),  which,  he  believed, 
would  throw  much  light  on  the  history  of  marriage  and  the 
family,  of  kinship,  and  laws  of  inheritance. 

MACLEOD,  Nonxax  ( 1812-1872).  There  were  three 
Normau  Macleods,  all  ministers  of  the  Church  of  Scotland, 
and  all  men  of  some  note  in  their  day.  The  fust  was 
settled  in  Morven,  the  44  Highland  pariah/'  looking  out  on 
the  Sound  of  Mull,  of  which  hie  grandson  has  given  us  so 
many  pleasant  and  sunny  reminiscences.  The  second  was 
minister  of  Campbeltown,  afterwards  of  Campsie,  and 
finally  of  St  Oolumba’s  Gaelic  Church  in  Glasgow,  an  able 
Celtic  scholar  and  popular  preacher,  with  a dash  of  dry 
humour  in  him,  and  general  Highland  4tpawkinesB.” 
The  third  Norman  was  born  in  Campbeltown  on  June  3, 
1612,  and,  like  bis  father,  he  too  could  teH  a goodatory, 
only  his  humour  was  not  of  the  pawky  kind,  but  verged 
on  caricature,  when  it  had  not,  as  it  mostly  had,  a vein  of 
pathos  in  it;  for  he  had  received,  probably  from  his 
mother,  Agnes  Maxwell,  a richer  blood  and  a larger  life 
than  we  can  trace  in  his  more  purely  Celtic  ancestiy. 

A sunny,  light-hearted  youth,  full  of  jeat  and  song,  given 
to  miscellaneous  literature  rather  than  to  accurate  scholar- 
ship or  professional  learning,  would  hardly  seem  to  have  I 
been  the  kind  of  training  to  prepare  for  the  life  of  an 
eloquent  preacher  and  earnest  pastor.  Yet  the  broad 
human  sympathies  which  were  thus  fostered  were,  after 
all,  more  serviceable  for  the  Wbrk  that  lay  before  him  than 
a knowledge  of  tho  Greek  drama  or  of  Dutch  divinity ; 
and,  though  he  was  never  much  of  a scholar  or  a theologian, 
he  was  out  and  ont  a man,  which  is  of  more  consequence 
in  the  long  ran.  He  had  also  moved  about,  and  seen  a 
good  deal  of  the  world  in  Highland  Morven,  in  Glasgow, 
iu  Edinburgh,  iu  England,  and  in  Germany,  when  in  1838, 
on  the  recommendation  of  Dr  Chalmers,  he  was  presented 
by  the  dowager  marchioness  of  Hastings  to  the  parish  of 
Loudoun,  and  began  his  ministry  among  a curious  com- 
bination of  Davio  Deanses  and  Silas  Maruers — covenant- 
ing small  farmers  and  Chartist  hand  loom  weavers.  There, 
in  the  small  rural  parish,  his  work  had  the  same  character- 
istic features  as  in  the  larger  6pbere  whie2  afterwards 
opened  up  to  him  in  the  Barony  church  and  in  general 
literature.  He  carefully  prepared  for  Lis  pulpit,  yet  he 
was  most  eloquent  when  most  spontaneous,  for  he  was 
naturally  more  of  a speaker  than  a writer.  Courteous  and 
chivalrous,  yet  also  homely  and  ready-witted,  he  was  as 
much  liked  by  the  radical  weavers  as  he  was  honoured  and 
trusted  by  the  marchioness  and  her  fanrly.  And  if  his 
natural  gaiety  of  heart,  which  now  and  then  amounted  to 
rollicking  animal  spirits,  gave  him  an  occasional  twinge  cf 
conscience  which  is  duly  recorded  in  his  secret  diary,  that 
only  shows  that  his  genuine  piety  had  not  yet  harmonized 
his  whole  nature,  as  it  afterwards  did,  blending  the  grave 
and  gay  in  one  beautiful  human  service. 

When  he  began  his  ministry,  the  troubles  in  the  Scottish 
Church  were  already  gathering  to  a head,  and  he  found 
himself. compelled  to  look  around,  »r.d  choore  his  ground. 
He  wanted  to  get  for  the  church  oil  that  Chalmers 
and  his  friends  wanted.  He  felt  that  the  best  men, 
both  lay  and  cleric,  were  with  them,  and  against  himself. 
He  had  no  love  for  lay  patronage,  and  he  wished  the 
church  to  be  free  to  do  its  proper  work.  But  more  than 


all  efoa  ho  clnag  m thoa*  day*  to  tie  idea  of  a national 
Established  Church;  and  it  woe  not  without  a sinking 
of  heart  that  he  saw  the  long  array  file  out  of  the 
Aeeetnbly  of  1843  after  Die  Weleh  and  Chalmers.  Yet 
he  girdod  himself  up  for  the  task  thst  bad  now  to  be  done 
with  courage  and  wisdom.  It  was  a heavy  job  to  fill 
tour  hundred  and  thirty  pnlpite  with  ancle  materials  as 
came  to  band,  mostly  men  who  had  already  failed,  and 
practically  given  up  the  profeaaiofi.  For  years  Macleod, 
and  thoee  who  worked  with  kirn,  toiled  almost  despairingly 
to  inepite  them  with  any  living  internet  in  the  real  business 
of  the  Christian  Church.  But  in  tbc  leag  run  hia  labours 
were  crowned  with  a large  measure  of  eoccese,  though  his 
own  brethren  to  the  last  hardly  gave  him  the  credit  fur  it 
which  was  due  almaet  to  him  alone — to  him,  at  any  rat*, 
above  all  other*.  With  hia  breed  sympathies  he  flung 
himself  open  tho  masse*,  and  taught  the  working  men  to 
feel  that  the  Church  of  Scotland  war  still  as  interested  m 
their  wellbeing  as  any  denomination.  Diaccrtiitig  alio 
that  the  harder  forma  of  Cidviniam  had  no  longer  the  hold 
on  their  minds  that  they  once  had,  he  made  room  fur  the 
thoughtful  teachings  of  bis  cousin,  Dr  John  Mackod 
Campbell,  whom  tho  Evangelical  party  had  formerly  cast 
out  aa  a heretic,  gaining  by  this  moans  not  a little  influence 
with  tbs  young  end  inquiring  intellects  of  the  country 
And  finally,  by  hia  efforts  to  diffuse  a wholesome  religious 
literature  through  the  land,  be  so  identified  hia  church 
' with  the  growing  spirit  of  the  age  that  at  length  he  lived 
to  see  it,  not  indeed  the  strong  and  united  coinruanity 
which  in  hia  youth  practically  controlled  the  nation,  but 
yet  once  more  a gnat  power,  dear  to  the  hearts  of  many 
of  the  people,  and  doing  good  Chriatian  service  to  the 
land. 

It  may  be  doubted  if  the  we*  which  Korman  Macleod 
did  for  Scotland  could  huve  been  done  in  his  day  without 
the  disruption  of  the  church.  For  the  Evangelical  party, 
using  that  word  in  its  technical  eeuee,  had  not  only  gained 
the  confidence  of  the  people  hy  much  faithful  service,  bnt 
also  bad  confirmed  their  power  by  somewhat  sharp  treat- 
ment  of  all  who  differed  from  them.  It  needed  a 
1 different  kind  of  church  to  tolerate  the  viewe  of  Madeod 
Campbell ; but  as  these  were  now,  more  or  leas,  identified 
with  the  living  element  in  the  kirk,  with  those  who  were 
moat  diligent  iu  parochial  work,  end  most  zealous  in 
mission  enterprise,  they  gradually  established  their  right 
to  be  preached  in  Calvir-istic  pulpits.  Norman  Macleod, 
of  course,  was  not  long  left  to  expend  hia  energies  on  the 
weavers  of  Loudoun.  Removing  first  to  Dalkeith,  he  was 
finally,  in  1851,  called  to  the  Barony  church,  Glasgow, 
where  the  rest  of  hia  days  were  passed,  in  honour  and 
influence,  aa  the  foremost  of  its  citizens.  There  the  more 
liberal  theology  rapidly  made  way  among  a people  who 
judged  it  more  by  its  fruits  than  its  arguments.  And,  as 
they  beard  his  eloquent  voice  pleading  on  behalf  of 
churches  and  schools  for  the  poor,  penny  savings  banka, 
foreign  missions,  and  every  likely  scheme  for  doing  good 
to  men,  they  learned  to  look  without  suspicion  at  opinions 
which  yielded  such  Christian  results 

Two  other  events  also  helped  not  a little  to  increase 
i his  influence.  These  were  hia  position  a*  editor  of  Good 
Wordt,  and  his  relation  to  the  queen  and  tho  royal,  family. 

In  1860  a magazine  was  prqjected  which  was  to 
deal  with  subjects  common  to  aU,  only  with  a decidedly 
religions  tone.  It  was  not  for  Sunday  only,  nor  was 
it  for  Christiana  only ; but  it  was  to  be  broadly  human, 
and  at  the  same  time  clearly  pioua  For  the  conduct- 
| ing  of  such  a magazine  Macleod  was  singularly  well 
’ qualified.  Not  that  he  had  yet  attained  any  great  lite- 
j rary  position,  or  indeed  was  ever  likely  to  do  so.  He 
{ had  written  some  ecclesiastical  pamphlets,  amusing  but 
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not  weighty.  He  had  edited  the  Edinburgh  Christian 
Magazine,  without  achieving  any  marked  success.  His 
best  work  as  yet  was  the  life  of  his  friend  and  brother- 
indaw,  John  Mackintosh.  But  nothing  human  was 
foreign  to  him,  and  " good  words,”  on  things  in  general, 
were  juat  the  words  that  he  could  make  quick  and 
powerful.  Very  soon  Good  Words  came  to  be  by  far  the 
most  popular  magazine  of  the  day.  Nearly  all  his 
own  literary  work,  by  which  he  will  be  judged  in  other 
times,  appeared  in  its  pages, — sermons,  stories,  travels, 
novels,  poems, — all  of*  them  honest  “ good  words  ” which 
it  was  wholesome  to  read.  But  they  hardly  give  him  a 
name  in  literature, — at  least,  not  snch  a name  in  the 
future  as  ho  had  while  he  was  still  alive.  They  were  too 
much  the  hurried  productions  of  a life  busy  with  many 
affairs.  The  short  stories,  like  “Wee  Davie”  and  “Billy 
Buttons,”  are  those  which  are  most  likely  to  retain  a place 
in  letters,- on  account  of  their  mingled  humour  and  pathos. 
Of  his  more  studied  works  “ The  Starling  ” is  perhaps  the 
best ; but,  while  he  could  tell  a brief  tale  admirably,  he 
could  not  sustain  a long  narrative,  with  its  play  of  varied 
character  and  incident;  and,  instead  of  leaving  his  art  to 
read  its  own  lesson,  he  preached  a sermon  by  means  of  a 
story.  Always,  indeed,  it  is  evident  that  he  was  more  of 
an  orator  than  a writer.  The  best  of  his  poems  is  the 
hymn  “Trust  in  Qod  and  do  the  right,”  though  the 
“Curling”  song  has  the  right  ring  of  the  stones  rattling 
over  the  ice.  Altogether,  his  work  was  honest  and  good, 
not  the  highest  in  point  of  literary  finish,  but  wholesomer 
than  much  that  is  more  perfect  in  its  form. 

While  Good  Words  made  his  name  widely  known,  and 
helped  the  cause  he  had  so  deeply  ot  heart,  his  relations 
with  the  queen  and  the  royal  family  strengthened  yet 
further  his  position  in  the  country.  Never  since  Principal 
Carat  air  8 had  any  Scotch  clergyman  been  on  such  terms 
with  his  sovereign ; and  their  friendship  was  felt  to  bo 
alike  honourable  to  both,  resting,  on  her  part,  on  esteem 
for  his  work  and  character,  and  on  his,  on  a loyal  desire  to 
serve  his  queen  as  a Christian  minister  may.  All  this 
helped  not  a little  to  increase  hiB  influence  in  the  councils 
of  the  church,  and  to  restore  its  prestige,  which  bad  for  a 
time  been  nearly  overthrown ; and  yet,  while  his  popu- 
larity was  in  full  swing,  one  unlucky  piece  of  honesty  made 
him  for  a time  the  man  in  all  Scotland  most  profoundly 
distrusted. 

Scotch  Sabbatarian  ideas  had  been  a good  deal  disturbed 
by  the  running  of  Sunday  trains  and  by  other  novelties, 
and  in  1865  the  presbytery  of  Glasgow  issued  a pastoral 
letter  on  the  subject  to  be  read  from  all  the  pulpits  there. 
Maclood,  of  course,  loved  the  day  of  rest  as  much  aa  any 
of  them,  but  he  did  not  like  the  grounds  on  which  they 
rested  it,  nor  yet  the  spirit  in  which  they  would  have  it 
observed.  Therefore  he  resolved  to  deliver  his  mind  on 
the  subject  to  his  brethren.  Like  St  Paul,  he  refused  to 
let  any  man  judge  him  concerning  “ new  moons  and  Sab- 
baths.” His  speech  was  not  at  first  well  reported,  those 
parts  only  being  printed  which  were  moot  likely  to  startle 
the  religious  public ; and  in  consequent  if  was,  for  a 
while,  greatly  misunderstood.  Old  friends  shrunk  from 
him.  His  house  seemed  to  be  ehunned  aa  If  plague- 
stricken.  Hia  brethren  in  the  presbytery  thieatened  a 
14  libel " for  heresy.  And  he  needed  all  his  courage  to  bear 
up  against  the  outcry  which  assailed  him  on  all  hands,  A 
more  correct  version  of  the  speech  was  issued,  however,  and 
the  good  sense  and  Christian  intelligence  of  the  people  soon 
learned  to  form  a juster  estimate  of  its  real  bearing.  The 
threatened  prosecution  broke  down.  Truer  ideas  of  Sabbath 
observance  got  a lodgment  in  men's  minds.  And,  four 
years  after,  the  church,  which  at  one  time  seemed  ready  to 
cast  him  from  her  bosom,  accorded  him  the  highest  honour 


in  her  powe:  to  give,  by  choosing  him  as  moderator  of  her 
General  Assembly. 

Before  that,  however,  he  had  already  gained  her  con- 
fidence &o  far  as  to  be  sent,  along  with  Dr  Archibald 
Watson,  to  India  to  inquire  into  the  state  of  her  mission 
there.  He  had  always  taken  a deep  interest  in  the  India 
mission,  and  had  been  for  some  time  convener  of  the  com- 
mittee which  took  charge  of  its  interest*.  When  asked  to 
undertake  this  duty,  he  waa  already  labouring  under  the 
disease  which  afterwards  shortened  his  days ; his  medical 
advisers  were  not  without  grave  anxieties  as  to  the  effect 
of  the  climate  on  hi*  constitution,  and  it  was  with  dear 
consciousness  of  the  risk  he  ran  that,  in  1867,  he  sailed 
for  the  East  He  returned  fully  resolved  to  devote 
the  rest  of  hi*  da)  a largely  to  the  work  of  rousing  the 
church  to  her  .duty  in  carrying  out  “the  marching 
orders”  of  her  Commander.  But  he  was  not  destined 
to  do  much  more  for  the  cause  that  lay  so  near  his  heart 
than  to  make  one  or  two  stirring  appeals  to  the  conscience 
of  the  church.  His  health  was  now  broken,  and  his  old 
energy  flagged.  Always  his  habit*  of  work  had  been 
somewhat  irregular;  properly,  indeed,  he  had  no  fixed 
habits,  but  only  tremendous  fits  of  labour  and  period*  of 
exhaustion.  Now  neither  body  nor  brain  could  stand 
this  strain,  and  with  reluctance  and  pain  he  had  to  give 
up  the  charge  of  the  India  mission.  Hia  speech  in  doing 
so  was  the  last  and  greatest  he  ever  made.  It  waa  as  if 
he  had  gathered  up  his  failing  power*  for  one  final  effort, 
and  spent  his  life  on  it.  Shortly  after  hiB  return  from  the 
Assembly  of  May  1872,  hia  disease  showed  some  fresh 
symptoms  that  alarmed  the  doctors.  Afid  on  Sunday  the 
16th  of  June,  shortly  after  completing  his  sixtieth  year, 
Norman  Macleod  peacefully  fell  asleep,  the  country 
hardly  knowing  how  it  had  loved  him  till  he  was  borne  to 
liis  quiet  resting-place  in  Campsie  churchyard. 

Memoir  of  Norman  Macleod,  D.D.,  by  Ills  brother,  the  Rev 
Du u «» I«1  Macleod,  2 vols.,  appeared  in  1876.  (W.  C.  8.*) 

MACLISE,  Daniel  (1806  or  1811-1870),  subject  and 
history  painter,  was  born  at  Cork,  the  son  of  a Highland 
Boldier.1  His  education  was  of  the  plainest  kind,  but  he 
was  eager  for  culture,  fond  of  reading,  and  anxious  to  be- 
come an  artist  His  father,  however,  placed  him,  in  1820, 
in  Newenham’a  Bank,  where  he  remained  for  two  years,  and 
then  left  to  study  in  the  Cork  school  of  art  In  1825  it 
happened  that  Sir  Walter  Scott  waa  travelling  in  Ireland, 
and  young  Maclise,  having  seen  him  in  a bookseller's  shop, 
made  a surreptitious  sketch  of  the  great  man,  which  he  after- 
wards lithographed.  It  was  exceedingly  popular,  and  the 
artist  became  celebrated  enough  to  recei.e  many  commis- 
sions for  portraits,  which  ho  executed,  in  pencil,  with  very 
careful  treatment  of  detail  and  accessory.  Various  influ- 
ential friends  perceived  the  genius  and  promise  of  tho  lad, 
and  were  anxious  to  furnish  him  with  the  means  of  studying 
in  the  metropolis ; bat  with  rare  independence  he  refused 
all  aid,  and  by  careful  economy  saved  a sufficient  sum  to 
enable  him  to  leave  for  London.  There  he  made  a 
lucky  hit  by  a sketch  of  the  younger  Kean,  which,  like  his 
portrait  of  Scott,  was  lithographed  and  published.  He 
entered  the  Academy  schools  in  1828,  and  carried  off  the 
highest  prizes  open  to  the  students,  including,  iu  1829, 
the  gold  .medal  for  tho  best  historical  composition. 
In  tho  same  year  he  exhibited  for  the  first  time  in  the 
Royal  Academy.  Gradually  ho  began  to  confine  him- 
self mjic  exclusively  to  subject  and  historical  pictures, 
varied  occasionally  by  portraits  of  Campbell,  Mis* 
Landon,  Dickens,  and  ether  of  his  celebrated  literary 

1 Tho  year  <t  bis  birth  is  uucertain ; he  himself  urod  to  assert  that 
the  2hth  of  January  1811  was  tho  correct  date,  but  research  in  th« 
register  of  tho  oM  Presbyterian  church  in  Cork  seems  to  prove.  ih.,t  ho 
was  bom  on  2d  February  1806. 


MAC  — M A C 


165 


friends.  In  1833  he  exhibited  Srmp  Apple  Night,  or  All 
Hallow  Eve  in  Ireland,  and  Mokanua  In  veiling  hie  Features 
to  Zelica,  which  greatly  increased  hie  reputation,  and  were 
followed  in  the  succeeding  year  by  the  powerful  dramatic 
subject  of  the  Installation  of  Captain  Rock,  and  in  1935 
by  the  Chivalrie  Vow  of  the  Indies  and  the  Peacock,  a work 
which  procured  his  election  as  associate  of  the  Academy, 
of  which  he  became  full  member  in  1840.  The  years  that 
followed  were  occupied  with  a long  series  of  figure  pictures, 
deriving  their  subjects  from  history  and  tradition,  and 
from  the  works  of  Shakespeare,  Goldsmith,  and  Le  Sage. 
He  also  designed  illustrations  for  Moore's  Irish  Melodies 
Lytton's  Pilgrim*  of  the  Rhine,  and  several  of  Dickens's 
Christmas  books,  and  for  The  Story  of  the  Norman  Con- 
jueet  and  Shakespeare's  Seven  Age s,  published  by  the  Art 
Union.  Between  the  yeara  1830  and  1836  he  contributed 
to  Fra*e*J»  Magazine,  under  the  nom-de  crayon  of  Alfred 
Croqois,  a very  remarkable  series  of  portraits  of  the  literary 
and  other  celebrities  of  the  time, — character  studies, 
etched  or  lithographed  in  outline,  and  touched  more  or  less 
with  the  emphasis  of  the  caricaturist,  which  have  been 
since  reproduced  and  published  in  a volume.  In  1858 
Maclise  commenced  one  of  the  two  great  monumental 
w jrka  of  his  life,  the  Meeting  of  Wellington  and  Blilcher, 
on  the  walls  of  Westminster  Palace,  where  he  had  pre- 
viously painted  his  Spirit  of  Religion  and  his  Spirit  of 
Chivalry.  It  was  begun  in  fresco,  a process  which  proved 
unmanageable.  The  artist  wished  to  resign  the  task ; but, 
encouraged  by  Prince  Albert,  he  studied  in  Berlin  the  new 
method  of w water-glass  "painting,  and  carried  out  the  subject 
and  its  companion,  the  Death  of  Nelson,  in  that  medium, 
completing  the  latter  painting  io  1864.  The  intense 
aj  plication  which  he  gave  to  these  great  historic  works, 
and  the  various  depressing  and  discouraging  circumstances 
connected  with  the  commission,  had  a serious  effect  on  the 
artist’s  health.  He  began  to  shun  tho  company  in  which 
he  formerly  delighted;  bis  old  buoyancy  of  spirits  was 
gone ; and  when,  in  1865,  the  presidentship  of  the 
Academy  was  offered  to  him,  he  declined  the  houonr.  In 
1868  he  exhibited  tho  Sleep  of  Duncan,  and  in  1869  his 
King  Cophetua  and  the  Beggar  Maid.  Having  finished 
the  Earls  of  Desmond  and  Ormond,  he  was  attacked  by 
acute  pneumonia,  which  carried  him  off,  after  a brief 
illness,  oq  the  25th  April  1870. 

TIm  work*  of  Maclise  are  distinguished  by  powerful  intellectual 
an  l imaginative  qualities,  bet  most  of  them  are  marred  by  harsh 
an<l  doll  colouring;  by  meUllic  hardness  of  surface  and  texture,  and 
by  frequent  touches  of  the  theatrical  in  tho  action  and  attitude*  of 
the  figure*.  His  fame  rests  moat  securely  on  his  two  greatest  works 
at  Westminster.  A memoir  of  tho  artist  by  hi*  friend  W.  J. 
O'briscoll  waa  published  in  1871. 

MACLURE,  William  (1763-1840),  the  pioneer  of 
American  geology,  was  born  at  Ayr  in  Scotland  in  1763. 
After  a brief  visit  to  New  York  he  began  active  life  as  a 
partner  in  the  firm  of  Miller,  Hart,  & Co.,  London  Four 
yeara  later  (1796)  business  affairs  brought  him  again  to 
America,  which  he  thereafter  made  his  home  In  1803  he 
visited  France  &a  one  of  the  commissioners  appointed  to 
«ettle  the  claims  of  American  citizens  on  the  French 
Government  for  spoliations  committed  during  the  Revolu- 
tion ; and  during  tho  few  years  then  spent  in  Europe  he 
applied  himself  with  enthusiasm  to  the  study  of  geology. 
On  his  return  homo  he  commenced  the  self-impoeed  task 
of  making  a geological  survey  of  the  United  States. 
Almost  every  Slate  in  the  Union  from  the  St  Lawrence  to 
the  Gulf  of  Mexico  was  traversed  and  mapped  by  him, 
the  Alleghany  mountains  being  crossed  and  recrossed  some 
fifty  times.  The  results  of  his  unaided  labours  were 
submitted  in  a memoir  to  the  American  Philosophical 
Society  (1809),  and  published  in  the  Society's  Transaction* 
(vol  vi),  together  with  a geological  map,  which  thus 


antedates  William  Smith's  great  geological  map  of  England 
by  six  years.  Sulttequent  survey  has  corroborated  th* 
general  accuracy  of  Maclure’s  oliwrvathms,  so  far  nl  least 
as  the  Primary  and  Secondary  formations  are  concerned. 
From  1817  to  liis  death  Maclure  was  president  of  ths 
.rieadeiuy  of  Natural  Sciences  of  Philadelphia,  and  much 
of  the  prosperity  of  the  institution  was  due  to  his  devoted 
services.  In  1819  he  visited  Spain,  and  attempted  to 
establish  an  agricultural  college  near  the  city  of  Alicante ; 
but  with  the  overthrow  of  the  short-lived  Liberal  constitu 
tion  his  plans  became  hopelessly  deranged.  Returning  to 
America  in  1824,  he  settled  for  some  years  at  New 
Harmony,  Indiana,  endeavouring,  but  with  small  snccesa, 
to  develop  his  scheme  of  the  agricultural  college.  Failing 
health  ultimately  constrained  him  to  relinquish  the  attempt, 
aud  to  seek  (in  1827)  a more  congenial  climate  in  Moxioe. 
There,  at  San  Angel,  he  died  March  23,  1840. 

His  great  geological  memoir  was  issued  separately,  with  some 
additional  matter,  in  1817  ; and  in  1837  he  published  a collection 
of  essays,  in  2 voU. , mainly  on  political  economy,  entitled  Opinions 
on  Various  Subjects.  Bis  other  original  papers,  including  obser- 
vations on  the  geology  of  the  West  indies  and  of  Mexico,  and  re- 
marks on  the  origin  and  arrangement  of  rocks,  were  published  in 
the  Journal  of  the  Academy  of  Natural  Sciences  (Philadelphia),  in 
Silliman'a  A meriean  Journal  of  Science  and  Arts,  aud  in  the  French 
Journal  de  Physique. 

MACNEE,  Sir  Daniel  (1806-1882),  portrait  painter, 
was  bom  in  1806  at  Fintry  in  Stirlingshire.  He  was  edu- 
cated in  Glasgow,  and  at  the  age  of  thirteen  apprenticed, 
along  with  Horatio  Macculloch  and  Leitch  the  water-colour 
painter,  to  John  Knox,  a landscapist  of  some  repute  at  the 
time.  He  afterwards  worked  for  a year  as  a lithographer, 
was  employed  by  the  Messrs  Smith  of  Cumnock  to  paint 
the  ornamental  lids  of  the  planewood  snuff-boxes  for 
which  their  manufactory  was  celebrated,  and,  having 
studied  in  Edinburgh  at  the  •*  Trustees’  Academy,"  sup- 
porting himself  meanwhile  by  designing  and  colouring 
book  illustrations  for  Lizare  the  engraver,  he  established 
himself  os  an  artist  in  Glasgow.  At  first  he  was  occupied 
a good  deal  with  figure  pictures,  bnt  the  increasing  demands 
on  his  time  as  a fashionable  portrait  painter  eventually 
left  him  little  leisure  for  this  branch  of  art.  He  was  one 
of  the  twenty-four  associates  of  the  Royal  Institution 
who,  in  1829,  were  admitted  members  of  the  Royal 
Scottish  Academy ; and  on  the  death  of  Sir  George  Harvey 
in  1876  he  waa  elected  president,  and  received  the  honour 
of  knighthood,  and  the  degree  of  LL.D.  from  the  Qlaagov 
University.  From  this  period  till  his  death,  on  the  18th 
of  January  1882,  he  resided  in  Edinburgh,  where  his 
genial  social  qualities  and  his  inimitable  powers  as  a tellei 
of  humorous  Scottish  anecdote  rendered  him  popular 
Among  his  portraits  may  bo  mentioned  those  of  Lord 
Brougham,  ’Viscount  Melville,  Lord  Inglis,  and  Mrs  Bough. 
His  Dr  Ward  law  obtained  a gold  medal  at  the  Paris  Inter- 
national Exhibition  of  1855. 

MACNEILL,  Hector  (1746-1818),  a minor  Scottish 
poet,  bom  near  Roslin,  October  22,  1746,  died  at 
Edinburgh,  March  15, 1818.  The  son  of  an  impoverished 
army  captain,  he  spent  several  years  of  his  boyhood  on  s 
farm  which  his  father  had  taken  on  the  banks  of  Loch 
Lomond,  and  was  sent  to  Bristol  at  the  age  of  fourteen  to 
enter  on  a mercantile  career.  Soon  afterwards  he  waa 
despatched  to  the  West  Indies,  where  he  remained  many 
years  without  ever  eqjoying  even  a moderate  prosperity. 
When  about  forty  he  returned  to  Scotland  with  the  inten- 
tion of  devoting  himself  to  a literary  life,  bnt  his  ill  fortune 
still  pursued  him,  and  he  was  obliged  to  go  back  to 
Jamaica.  The  kindness  of  two  friends  enabled  him  soon 
to  come  home  again  to  Scotland,  and  on  the  journey  he 
finished  The  Harp t a Legendary  Tale,  published  at 
Edinburgh  in  17tf9.  After  aix  yosn-  r.prnt  i\t  Edinburgh. 
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rendered  miserable  by  shattered  health  and  depressed 
spirits,  he  retired  to  the  house  of  a friend  at  Stirling, 
where  ho  wrote  most  of  his  songs  and  hia  Scotland?!:  SkaUk, 
or  the  History  of  Will  ami  Jean , a narrative  poem  intended 
to  snow  the  deteriorating  influences  of  whisky  and  pot- 
house polities,  which  appeared  in  1795,  and  at  once  made 
its  author  popular,  having  passed  through  fourteen  editions 
within  the  year.  A sequel.  The  Ways  of  War,  appeared 
next  year,  and  in  1799  The  Links  of  Forth,  or  a Parting 
Peep  at  the  Carse  of  Stirling,  a somewhat  feeble  descriptive 
poem,  intended  as  a parting  tribute  to  hie  kind  hoe  t before 
his  own  departure  for  Jamaica.  Not  long  after  his  arrival 
an  early  friend  settled  on  him  an  annuity  of  £100,  which 
enabled  the  poet  to  return  soon  afterwards  to  Scotland, 
and  ao  close  hit*  long  straggle  against  adversity  with  fifteen 
years  of  comparative  comfort  at  Edinburgh. 

In  1800  he  published  The  Memoir * of  Charles  Maepksrm m.  Esq,, 
fc  novel  nnderatiKxl  to  be  a close  narrative  of  his  own.  hardships  and 
idrentarea  His  Inter  works,  which  added  little  to  his  fame,  were 
— The  Pastoral  or  Lyric  Muse  (f  Scotland,  1809  ; two  anonymous 
works  in  verse  entitled  Toum  Fashions,  or  Modem  Manners  Iklinc- 
iled,  and  Bygone  Times  and  Latemms  Changes,  end  The  Scottish 
Adventurers,  a novel  Ho  left  behind  na  autobiography  still  un- 
published;  but  of  which  sh  abstract  appeared  in  Ehdnooods  Maga- 
t ins  for  December  1 S18.  A complete  edition  of  tha  poems  be  wished 
to  own  appeared  in  1812,  and  it  is  on  these  that  his  fama  will  rent 
His  songs,  " Mary  of  Cutlecary,”  “Come  under  mypkidy,”  “hfy 
boy,  Tammy,"  “O  tell  me  how  for  to  woo,"  “ I lo’etf  ne’er  a lassie 
bat  ane,”  ‘"Elio  plaid  among  the  hcthec,"  and"  Jeanie’s  black  e'e,’* 
will  live,  spite  of  Allan  Cunningham,  for  tbeir  sweetness  and  aira- 
plicity,  while  his  Will  and  Jean,  quite  apart  from  its  excellent 
Intention  and  tendency,  will  maiutain  a place  among  the  most 
charafturistic  productions  of  the  Doric  Muse  in  Scotland. 

MACON, the  capital  of  Safme-et- Loire;  France,  occupies  a 
gently  eloping  site  on  the  right  bank  of  the  Sadne,  41  miles 
north  of  Lyons.  It  is  connected  by  a bridge  of  twelve 
arches  with  the  suburb  of  St  Laurent  on  the  opposite  bank 
of  the  river.  The  site  is  sheltered  and  the  climato  mild, 
but  the  locality  is  subject  to  sudden  changes  of  tempera- 
ture. Of  the  public  buildings  of  Macon  the  most  pro- 
minent is  the  old  chnrch  of  St  Pierre,  reconstructed  in 
1866, — a three-naved  basilica,  328  feet  in  length,  with  two 
fine  Bplree.  Of  the  old  cathedral,  destroyed  at  the  Revolu- 
tion, nothing  remains  but  the  facade;  portions  of  the  two 
towers,  and  a norther  of  the  12tn  centory,  now*  used  as  a 
chapeL  The  old  episcopal  palace,  which  has  been  rebuilt, 
is  now  used  as  the  prefecture.  The  hospital  is  fhom 
designs  by  Soufflot;  the  1/cenm  bears  the  namo  of 
Lamartine  (a  native  of  Mac*  n,  to  whom  there  is  a statue). 
The  town  house  contains  a library  of  7000  volumes,  and 
a museum.  Macon  is  w railway  centre  of  considerable 
importance,  being  the  point  at  which  tie  line  from  Paris 
to  Marseilles  is  joined  by  that  from.  Mont  Cenia  and 
Geneva,  as  well  as  by  a branch  from  Digoin.  The 
industries  of  the  place  ncluda  brass-founding,  the  manu- 
facture of  agricultural  implements,  weighing-machines,  and 
the  like,  printing,  dveing,  and  the  production  of  faience. 
The  principal  articles  of  commerce  are  wine,  barrels  and 
hoops,  and  grain.  "The  population  in  1876  was  17,670 ' 

Macon  ( Matisco ) wna  an  important  town  of  the  jEdui,  but  under 
the  Romans  it  wm  supplanted  by  Autun  and  Lyons.  It  suffered 
araccettten  of  dintcent  at  the  hands  of  German*,  Burgundians, 

V andaU,  Huns,  Hungarians,  and  even  of  the  Carlovinginn  kings. 

In  1228  it  was  sold  to  the  king  of  France,  but  more  than  once 
afterwards  passed  into  the  pos*<-*sion  of  the  dukes  of  Burgundy, 
until  the  ownership  of  the  French  crown  was  fixed  in  the  time  of 
Louis  XI.  In  the  16th  Centura  Macon  became  a stronghold  of 
the  Huguenots,  aided  with  tho  League,  and  did  not  yield  to  Heury 
I *•  wntil  1584.  The  bishopric,  created  by  King  Childebert,  was 
suppressed  in  1790. 

MACON,  ft  city  of  the  United  States,  tho  chief  town  of 
Bibb  connty,  Georgia,  is  situated  on  rising  ground  in  tho 
midst  of  a beautifully  wooded  country  on  both  s;de3  of  the 
Ocmulgee  river,  a navigable  headwater  of  the  Alramaha, 
about  80  miles  south-east  of  Atlanta.  It  is  well  laid  out  | 
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with  trae-hordered  streets,  often  180  feet  wide,  and  poe- 
seaeea  since  1870  a fmo  central  park,  on  the  formation 
of  which  $126,000  were  expended.  The  principal  institu- 
tions in  tho  town  are  the  State  academy  for  the  blind 
(1852),  the  Mercer  university  (a  Baptist  foundation,  1838), 
the  Wesleyan  Female  College  (1839),  the  Pio  Nono  (Roman 
Catholic)  College,  and  tho  Southern  Botanico-Medical 
Institute.  As  an  important  junction  for  the  Georgia,  the 
Georgia  Central,  and  tho  South-Western  Railways,  and  com- 
municating with  the  coast  by  the  direct  line  to  Brunswick* 
Macon  enjoys  great  facilities  for  trade;  and,  besides  its 
extensive  railway  machine-shops,  it  has  cotton  factories,  iron 
found lies,  flour-mills,  and  rash  and  blind  factories.  Tho 
annual  fair  held  in  tho  Central  Park  is  the  great  mecting- 
plsco  of  the  Georgian  planters.  From  5720  in  1850  the 
population  has  steadily  advanced  to  8247  in  I860,  10,810 
in  1870,  and  12,748  in  1880.  The  foundation  of  the 
town  dates  only  from  1823. 

MACPHERSON,  J ajtcs  (1738— 1798),  the  u translator  * 
of  the  Ossianic  poems,  was  born  at  Ruthven,  Inverness, 
Scotland,  in  1738;  was  educated  in  his  native  village  and 
at  King's  College,  Aberdeen,  and  from  1756  taoglit  the 
school  of  Rnthven  for  Borne  time.  In  1758  he  published 
a poem  entitled  the  Highlander,  and  about  the  same  period 
contributed  several  minor  pieces  to  the  Scots  Magazine. 
In  1759,  while  residing  with  a pupil  at  Moffat,  he  bocamo 
accidentally  known  to  Dr  Cariylb  of  Inveresk  and  Mr 
Home,  the  author  of  Douglas,  both  of  them  already 
interested  in  the  subject  of  ancient  Highland  poetry;  some 
fragmentary  “translations  ” from  the  Gaelic,  which  in  the 
churae  of  a few  days  he  supplied  to  Home,  were  much 
appreciated  in  the  literary  circles  of  Edinburgh,  and  in 
1760  a volume  was  published  by  Macphersou,  entitled 
Fragments  of  Ancient' Poetry  collected  in  the  Highlands  of 
Scotland,  and  translated  from  the  Gaelic  or  Free  Language , 
with  a prefaco  by  Dr  Blair.  A sum  of  money  was  now 
subscribed  by  the  faculty  of  advocates  for  the  purpose  of 
enabling  Mocphereon  to  go  to  tho  Scottish  Highlands  in 
search  of  other  f ragnjents,  and  the  result  of  hia  labours  was 
the  publication  at  Loudon  in  1762  of  Fingal,  an  Epic 
Poem,  *n  six  books,  with  other  lesser  Poems,  dedicated  to 
Lord  Bute ; this  was  followed  in  1763  by  Ternora , in  eight 
books,  with  several  other  poems.  For  tha  real  character 
of  these  publications  see  Celtic  Literature,  voh  v.  p. 
313—4.  At  the  time  of  their  appearance  they  greatly 
advanced  the  translator  both  in  fame  and  fortune ; in  1764 
he  was  appointed  surveyor-general  of  the  Floridaa,  and  on 
bis  return  to  England  two  years  afterwards  he  was 
permitted  to  retain  for  life  the  salary  of  the  office.  In 
1771  he  published  An  Introduction  to  the  History  of  Great 
Britain  and  Ireland,  and  in  1775  A History  of  Great 
Britain  from  the  Restoration  to  the  Accession  of  the  House 
of  Hanover  (2  vols.  4 to)  and  Original  Papers  containing 
the  Secret  History  of  Great  Britain  for  the  same  period 
(also  in  2 vols.  4 to).  His  translation  of  the  Iliad, 
published  in  1773,  wa3  greatly  praised  by  Robertson  and 
others  in  Scotland,  but  met  with  a severe  reception  in 
England,  and  bos  not  stood  the  test  of  time.  About  1779 
he  was  appointed  to  tho  lucrative  po3t  of  agent  for  the 
nabob  of  Arcot,  and  from  1780  onwards  he  sat  in  parlia- 
ment for  the  borough  of  Camelford.  Ho  died  at  Belleville, 
an  estate  which  ho  had  recently  purchased  in  Inverness, 
on  February  17,  1796,  and  was  buried  in  the  Poets1  Cornei 
at  Westminster  Abbey.  Hia  will  bad  provided  for  the 
publication  of  tho  Ossianic  poems  in  the  original  Gaelic, 
which  he  is  understood  to  have  been  preparing  for  the 
press  at  the  time  of  hia  death  ; and  the  work  accordingly 
appeared  in  3 vols.  8vo,  in  1807,  with  a literal  translation 
into  Latin,  by  Robert  Macfarlane,  and  a dissertation  on 
the  authenticityoftho  poems,  by  Sic  Julia  Sinclair. 


M A C- 

MACREADY,  William  Charles  (1793-1873),  was 
born  in  London  3d  March  1793,  and  educated  at  Rugby. 
His  intention  was  to  proceed  to  Oxford,  but  tho  embarrassed 
afTiirs  of  his  father,  the  leasee  of  several  provincial  thnoirea, 
called  him  to  share  the  responsibilities  of  theatrical  man- 
agement, in  which  he  showed  great  prndenco  sod  address* 
In  1810  he  made  a successful  debut  as  Romeo  at  Birming- 
ham ; and  the  fame  which  he  had  acquired  in  the  provinces 
gave  exceptional  interest  to  his  appearance  in  1816  at 
Co  vent  Garden,  in  the  character  of  Orest  aa  in  tho  Distressed 
Mother.  Tu  London  his  choice  of  characters  was  at  first 
confined  chiefly  to  the  romantic  drama,  but  ho  .showed 
his  capacity  for  the  highest  tragic  parta  when  he  played 
Richard  Ilf.  at  Coven t Garden  in  1819,  and  in  the  follow- 
ing year  hr?  performance  nf  Virginias,  in  the  now  play  of 
Sheridan  Knowles,  assisted  to  give  solidity  to  his  reputa- 
tion. Transferring  his  services  to  Drury  Lana,  ho  gradu- 
ally rose  in  public  favour,  till,  on  the  retirement  of  Kean 
and  Young,  he  was  regarded  as  the  legitimate  successor 
of  these  tragedians.  In  1826  ho  completed  a successful 
engagement  in  America,  end  in  18*28  htB  performances 
met  with  a very  flattering  reception  in  Paris.  Already 
he  had  done  something  to  enoourage  the  creation  of  a 
modern  English  drama  through  the  interest  awakened 
by  his  performances  in  Virymius,  Gains  Gracchus , and 
WUlietm  Ted,  end  after  entering  on  tho  management  of 
Govent  Garden  in  1837  he  introduced,  besides  other 
new  phrys,  Bulwcr's  Lady  of  Lyons  and  Richelieu,  the 
principal  characters  of  which  ware  among  his  most  effective 
parts.  Both,  however,  in  hia  management  of  Covent 
Garden,  which  he  resigned  in  1839,  and  of  Dnny  Lane, 
which  he  held  from  1841  to  1843,  be  found  his  designs 
for  the  elevation  of  the  stage  hampered  and  finally 
frustrated  by  the  sordid  aims  of  the  proprietors  and  the 
absence  of  adequate  public  support  In  1843-44  he  made 
a prosperous  tour  in  the  United  States,  but  his  last  visit 
bo  that  country,  in  1849,  was  marred  by  a riot  at  the 
Astor  Opera  House,  New  York,  arising  from  the  jealousy 
of  the  actor  Forrest,  and  resulting  in  tho  death  of  twenty- 
two  persons,  who  were  shot  by  tho  military  called  out  bo 
quell  the  disturbance.  Macrcady  retired  from  the  stage  in 
1851  ; and  tho  remainder  of  his  life  was  occupied  chiefly 
in  superintending  tho  education  of  hia  family,  and  in 
schemes  for  the  welfare  of  the  poorer  classes.  Ha  died  at 
Cheltenham  27th  April  1873. 

WimraHy ’»  perform races*]  ways  displayed  fine  artistic  perceptions 
developed  to  i V ^ degreo  of  perfection  by  vary  comprehensive  cul- 
ture, and  even  hia  least  ioccrwful  ptrxcnatioaa  hid  tho  imtercst 
resulting  from  thorough  fotellectasl  study.  lie  belonged  to  the 
school  of  Kean  aether  than  of  Kemble ; bnt,  if  his  tastes  were 
better  disciplined  and  in  sopse  respect*  more  refined  than  thorn  of 
Keen,  bis  natural  turn penmen  t aid  not  permit  him  to  give  pro- 
per effect  to  the  moot  characteristic  features  of  the  peat  tragic 
purta  of  Shakespeare,  King  Lear  perhaps  excepted,  which  in 
some  degree  afforded  scope  for  hie  pathos  and  tenderness,  the 
qualities  in  which  he  specially  excelled.  "With  the  exception  of  a 
voice  «C  good  cotupasa  and  capable  of  very  varied  expaeasion, 
Mac  ready  was  not  in  a special  degree  gifted  physically  for  acting, 
bat  the  defects  of  his  face  figure  cannot  ne  Mid  to  haw  mate- 
rially influenced  his  succcw.  Ho  created  a considerable  nnmber  of 

Srt*,  which  still  retain  their  bold  on  the  stage,  and,  although  not 
virtue  of  natural  genius  worthy  of  a place  among  tragedians  of 
b first  rank,  he  is  almost  entitled  to  this  on  account  of  the  high 
degree  of  perfection  to  which  he  had  cultivated  bis  powers,  and 
from  the  fact  that  there  is  no  tragedian  at  the  second  rank  who  can 
be  named  hia  equal.  See  J tarready's  Reminiscences,  edited  by  Sir 
Frederick  Pollock,  2 vola.,  1876. 

MACROBIUS,  Ambrosiur  Tirsonoeius,  a Roman 
grammarian  and  pihiloeopher,  who  wrote  towards  the 
beginning  of  the  5th  century  after  Christ.  He  is  described 
in  the  superscription  of  the  best  MSS.  as  rir  clarissimus  d 
iffustris ; hence  it  has  been  supposed  that  he  is  the 
Macrobius  who  was  prttfectus  prmtorius  Hi  spa  mar  urn  in 
399  A.D.,  proconsul  of  Africa  in  410,  and  chamberlain 
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(pnrposUus  mteri  cubiculi ) in  422.  But  the  tenure  of 
high  office  at  that  dote  was  limited  to  Christians,  and  there 
is  no  evidonce  in  the  writings  of  Maarobiua  that  ho  was  a 
Christian.  On  the  contrary,  he  shows  great  interest  in  the 
deities  of  paganism ; hie  friends  aoem  to  have  belonged 
wholly  to  the  pagan  party ; and  his  philosophical  views 
are  those  of  the  Noo-Platoniats.  Hence  the  identification 
is  more  than  doubtfuL  It  is  possible,  but  by  no  means 
certain,  that  ho  was  the  Theodosius  to  whom  Avianus 
dedicates  his  fables.  From  the  date  of  the  persons  who 
are  mentioned  by  him  as  contemporaries*  he  appears  to 
have  flourished  in  the  time  of  Honoriua 

The  most  important  of  his  works  is  the  C ansi  riorum i 
Saiurtud iorum  Libri  Srptevu,  containing  an  account  of  tho 
discussions  held  at  the  house  of  Vettira  irmtex  talus  during 
the  holiday  of  the  Ratornalia.  The  latter  part  of  the 
second  book  and  the  beginning  of  the  third,  the  second 
half  cf  the  fourth  book,  ard  the  end  of  tho  seventh  have 
been  lost ; otherwise  the  work  is  in  fairly  good  preserva- 
tion. It  was  written  by  tbe  author  for  the  benefit  of  his 
sen  Eustachius,  and  contains  a great  variety  of  curious 
historical,  mythological,  critical,  and  grammatical  disquisi- 
tions, the  value  of  which  is  much  increased  by  the  frequent 
quotations  from  earlier  writers.  The  machinery  is  some- 
what cumbrous ; fur,  aa  in  some  of  Plato's  dialogues,  tbe 
discussions  are  not  directly  reported,  but  a certain 
Postuniionus  reproduces,  for  his  friend  Deciua,  the  account 
which  he  had  received  from  a rhetorician.  Eusebius,  who 
had  been  present  at  them.  There  is  but  little  attempt  to 
give  any  dramatic  character  to  the  dialogue ; iu  each  book 
some  one  of  the  personages  takes  the  leading  part,  and  the 
remark  a of  the  others  servo  only  as  occasions  for  calling 
forth  fresh  displays  of  erudition.  The  first  book  is  devoted 
to  an  inquiry  as  to  the  origin  of  the  Saturnalia  and  the 
festivals  of  Janus,  which  leads  to  a history  and  discussion 
of  the  Roman  calendar,  and  to  an  attempt  to  derive  all 
forms  of  worship  from  that  of  the  sun.  The  second  book 
begins  with  a collection  of  bans  mots,  to  which  all  ]tresettt 
make  their  contributions,  many  of  them  being  ascribed  to 
Cicero  and  Augustus  ; it  theu  appears  to  have  passed  into  a 
discussion  of  various  pleasures,  especially  of  the  senses  ; but 
almost  the  whole  of  this  is  lost.  The  third,  fourth,  fifth, 
and  sixth  books  are  devoted  to  Virgil,  dwelliug  respec- 
tively on  hi*  learning  in  religious  matters,  his  rhetorical 
skill,  his  debt  to  Homer  (with  a comparison  of  the  art  of 
the  two)  and  to  other  Greek  writers,  and  the  nature  and 
extent  of  his  borrowings  from  the  earlier  Latin  poets.  The 
latter  part  of  tbe  third  book  is  taken  up  with  a disserta- 
tion upon  luxury  and  the  sumptuary  laws  intended  to 
check  it,  which  is  probably  a dislocated  portion  of  the  second 
book,  being  entirely  ont  of  place  where  it  stands.  The 
seventh  book  is  of  a more  miscellaneous  character,  consisting 
largely  of  the  discussion  of  various  physiological  questions. 
The  value  of  the  work  consists  solely  in  the  facts  and 
opinions  quoted  from  earlier  writer*,  for  it  is  purely  a com- 
pilation, and  has  little  in  iU  literary  form  to  recommend  it 

We  have  also  two  books  of  a commentary  on  the 
Somnium  Scipiouis  narrated  by  Cicero  in  his  Dc  Republim. 
The  nature  of  the  dream,  in  which  the  elder  Scipio  appears 
to  his  (adopted)  graudson,  and  describe*  the  life  of  the 
good  after  death  and  the  constitution  of  the  universe 
from  the  Stoic  point  of  view,  gives  occasion  for  Macrobius 
to  discourse  upon  many  points  of  pbyaics  in  a aeries  of 
essays  interesting  as  .showing  the  astronomical  notions  then 
current  The  moral  elevation  of  the  fragment  of  Cicero 
thus  preserved  to  us  gave  tbe  work  a popularity  in  the 
Middle  Ages  to  which  its  own  merits  have  little  claim. 

There  is  t pood  critical  edition  of  Marrobina,  with  * romtncntarv 
by  L.  van  Jan  (2*  vela,  Leireae,  1848-62),  and  » conwoimt  and 
excellent  edition  of  the  text  by  F.  Eyaatulurdt  (Leip*ic,  1666). 
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MADAGASCAR,  an  important  l&larrd  io  tlio  Indian 
Ocean,  and  the  third  largest  island  in  the  world  is  about 
300  miles  from  the  south-east  coast  of  the  African  con- 
tinent, from  which  it  is  separated  by  the  Mozambique 
Channel.  It  is  980  miles  in  length  from  north  to  south, 
the  northern  point,  Cape  Ambro,  in  12®  S.  lat,  inclining 
16®  to  the  east  from  the  longitude  of  Cape  St  Mary,  tho 
Southernmost  point,  in  26®  36'  S.  lit,  so  that  the  main 
axis  of  the  island  runs  from  north-north-east  to  south-south- 
west The  broadest  portion  of  Madagascar  is  near  tho 
centre,  where  it  is  nearly  350  miles  across,  and  there  it  is 
only  230  miles  distant  from  the  African  coast  From  this 
part  of  the  island  its  northern  half  forms  a long  irregular 
triangle,  while  south  of  it  the  average  breadth  is  about  ( 
250  miles.  Its  total  area  is  nearly  230,000  square  miles, 
or  not  quite  four  times  the  extent  of  England  aod  Wales. 

Although  known  to  Arab  merchants  for  more  than  a 
thousand  years  past,  and  frequently  visited  by  Europeans 
since  the  beginning  of  the  16th  century,  Madagascar  is 
still  but  imperfoctly  explored.  A careful  survey  of  the 
coast  was  made  in  1823-25  by  Captain  W.  F.  W.  Owen, 
R.N.,  bat  all  maps  of  the  interior  up  to  about  ten  years 
ago  were  constructed  on  the  most  insufficient  data.  But 
during  the  last  deevde  many  portions  of  the  island  pre- 
viously unknown  ha\  o been  traversed  by  missionaries  and 
naturalists,  and  maps,  more  or  less  detailed,  have  been 
prepared  of  a considerable  portion  of  the  interior.  Con- 
spicuous in  this  work  have  been  the  missionaries  of  the 
London  Missionary  Society  and  the  Friends'  Foreign 
Mission,  especially  the  late  Rev.  Dr  Mullens,  whose  large 
map,  published  in  1879,  embodied  all  that  was  known  up 
to  that  date,  and  also  M.  Alfred  Grandidier,  a French 
traveller  and  scientist,  whose  great  work  on  the  island  is 
now  in  process  of  publication. 

Madagascar  has  a very  regular  and  compact  form,  with 
but  few  indentations  considering  ite  great  extent  of  ahore- 
lina  Along  two-thirds  of  its  eastern  side  the  coast  is 
aJmoet  a straight  line,  without  any  inlet,  for  Tam&thve  and 
Foale  Points,  which  are  the  most  frequented  porta  on  this 
aide  of  the  island,  are  only  open  roadsteads  protected  by 
coral  reefs.  North  of  this,  however,  is  Antongil  B6y,  a 
deep  and  wide  inlet  running  northwards  for  about  50 
miles ; farther  north  is  Port  Louquez,  and  ut  the  extreme 
point  of  the  island  is  Diego  Suarez  Bay,  one  of  the  finest 
harbours  in  the  world.  The  north-western  side  of 
Madagascar  is  broken  up  by  & number  of  spacious  inlets, 
some  of  them  landlocked  and  of  considerable  size.  Going 
southward,  these  are  the  bays  of  Chimpaiky,  Phsandkva, 
Port  RadAma,  Narinda,  MajAmbo,  Ikmbat6ka,  and  IbMna, 
as  well  as  the  estuaries  of  some  of  the  rivers.  South  of 
Cape  St  Andrew,  the  north-west  angle  of  the  island,  there 
is  nothing  else  in  the  shape  of  a gulf  until  we  reach  tho 
aetuary  of  the  river  OniMy,  or  St  Augustine’s  Bay. 
Rounding  the  southern  end  of  the  island,  we  find  no  other 
inlet  until  we  come  to  the  small  bay  of  ltap4ra  near  Fort 
Dauphin,  at  the  southern  extremity  of  the  straight  line  of 
coast  already  mentioned. 

The  islands  around  Madagascar  are  few  and  unimportant 
The  largest  are  St  Marie’s,  near  the  eastern  coast,  a narrow 
island  about  30  miles  long,  and  Nhsibd,  larger  and  more 
compact  in  form,  opposite  PAsandAva  Bay  on  the  north- 
west coast  Except  the  Minnow  group,  north  of  N6sib4, 
the  rest  are  merely  rocky  islets,  chiefly  of  coral. 

Much  light  has  been  thrown  upon  the  physical 
geography  of  Madagascar  by  recent  explorations  In  most 
accounts,  up  to  a very  short  time  ago,  & “ central  mountain 
chain  ” is  described  as  running  throughout  the  island  as 
sort  of  backbone  from  north  to  south  ; and  most  maps 
show  this,  with  numerous  branches  extending  in  various 
eiirectionc.  It  is,  however,  now  quite  clear  that  instead  | 
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•of  this  supposed  mountain  chain  there  is  an  elevated 
mountainous  region,  from  3000  to  5000  feet  in  altitude, 
occupying  from  a third  to  two-fifths  of  the  whole  interior, 
but  lying  more  towards  the  north  and  east  Aroand  this 
upper  region  are  extensive  plains,  at  a much  leas  elevation 
above  the  sea,  and  moet  developed  on  the  western  «ide  of 
the  island,  and  in  its  southern  portion  beyond  23®  8.  lat 
But  this  lower  region  is  not  entirely  level,  as  it  is  broken 
up  towards  the  west  by  three  prominent  lines  of  hills 
running  north  and  south.  See  Plate  IV. 

The  shores  of  the  greater  portion  of  the  southern  hall 
of  the  island  are  low  and  flat,  but  in  the  northern  nail 
much  of  the  coast  is  bold  and  precipitous,  the  high  land 
often  approaching  the  sea.  On  the  eastern  side  the  plains 
vary  from  10  to  60  miles  in  breadth,  bnt  oil  the  western 
side  they  often  exceed  100  miles  across.  From  these  coast 
lains  the  ground  rises  by  successive  ranges  of  bills  to  tho 
igh  interior  land.  This  elevated  region  iB  broken  up  in 
all  directions  by  mountains,  the  highest  in  the  island  being 
centrally  situated  as  regards  its  length,  but  more  to  the 
eastern  aide.  These  are  the  summits  of  the  basaltic  mass 
of  AnkAratra,  four  of  the  peaks  ranging  in  elevation  from 
8100  to  8950  feet  above  the  sea,  and  from  3D00  to  4700 
feet  above  the  general  level  of  the  surrounding  country. 
The  loftiest  of  these  is  named  Tai-afa-jkvona,  “that 
which  the  mists  . cannot  climb.”  Besides  these  highest 
points  there  are  a considerable  number  of  mountains  in  the 
central  provinces,  varying  in  height  from  5000  to  7000 
feet,  the  highest  as  yet  measured  being  IAvobkika  (“the 
Lofty  defying  one”),  7100  feet  high,  about  30  miles  west- 
south-west  of  AnkAratra,  and  the  highest  point  of  a 
remarkably  rocky  and  rugged  district  named  VAvavAto 
(“  Stouemouth  *).  There  are  also  very  many  lofty  and 
grand  peaks  in  the  B4tsil4o  province,  some,  it  is  said,  nearly 
8000  feet  high;  and  in  the  BAra  country  the  IsAlo 
mountains  are  compared  by  a recent  traveller  to  the 
“ Church  Buttes  ” and  other  striking  features  of  the  scenery 
of  Utah,  on  the  line  of  the  Pacific  Railway.  One  of  the 
grandest  of  all  the  Madagascar  peaks  is  an  isolated 
mountain  near  the  northern  point  of  the  island,  called 
Amber  or  Ambohitra.  This  is  said  to  be  more  than  6000 
feet  high,  and,  rising,  not  as  do  tbpee  before  mentioned, 
from  an  elevated  plateau,  but  from  plains  little  above  the 
sea-level,  is  a remarkably  majestic  hill  as  observed  from 
every  direction,  and  is  well  seen  far  out  to  sea. 

In  the  elevated  region  of  Madagascar  are  many  fertile 
plains  and  valleys.  Among  theso  are  RutsimitAtatra  in 
Im6rina,  and  Tsi4nimparlhy  in  B4tsildo,  supplying  a large 
proportion  of  the  rice  for  the  capitals  of  these  two  pro- 
vinces. Still  more  extensive  valleys  are  the  plain  of  the 
AntsihAnaka  country,  the  valley  east  of  AngAvo,  and  the 
AnkAy  district  between  the  two  eosterti  lines  of  forest  (alt 
of  which  are  one  step  downward*  towards  the  lower  coast 
plains),  and  the  valley  east  of  tho  Bdm&raha  range  in  the 
SAkalAva  country.  Sections  across  the  central  portions  of 
Madagascar  show  that  there  is  a somewhat  sancer-Iike 
depression  in  the  centre,  the  eastern  and  western  edges 
rising  higher  than  the  enclosed  space.  The  eastern  ridge 
is  the  higher  of  the  two,  so  that  the  watershed  for  a con- 
siderable distance  is  much  nearer  the  eastern  than  the 
western  side,  averaging  from  50  to  80  miles  from  the  sea. 
The  country  is  well  watered,  even  in  the  highest  ranges 
of  the  interior,  the  abuudant  rainfall  giving  a perennial 
supply  to  tho  innumerable  springs  and  streams.  There 
are,  therefore,  no  extensive  districts  that  con  be  called  desert, 
except  parts  of  the  west  and  south-west  provinces,  where 
the  rainfall  is  scanty.  The  extreme  southern  portion  is 
also  reported  to  bo  arid,  but  as  yet  little  r sccuratf' 
known  of  this  part  of  the  country. 

As  ia  necessarily  the  case  from  the  physical  conform 
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of  the  interior,  the  chief  rivers  flow  to  the  west  and  north- 
west sides  of  the  islaud.  The  eastern  streams  are  all  less 
in  size,  except  the  Mangbro,  which  flows  for  some  distance 
parallel  with  the  coast  Few  of  them,  therefore,  are  of 
much  service  for  navigation,  except  for  the  light-draught 
lative  canoes,  and  almost  all  of  them  are  more  or  less 
closed  at  their  outlets  by  sand-bars.  Commencing  at  the 
southern  point  and  going  northward,  on  the  eastern  side, 
the  principal  rivers  ore  the  Mhnanara,  Munambava, 
MAtitauana,  MAnanjira,  Oniv6  -and  Mangbro,  Muningbry, 
and  the  Anjhhanhmbo  at  the  head  of  Antongil  Bay, 
besides  numerous  smaller  streams.  On  the  north-west 
coast,  going  southward,  are  the  Sofia  and  Mkhajkmba, 
falling  into  Majkmbo  Bay,  the  Bbtsibbka  with  the  Ikibpa, 
— the  great  drains  of  the  northern  central  provinces,  and 
forming  unitedly  the  second  largest  river  of  the  island  and 
falling  into  Bbmbatbka  Bay, — the  Mhqjarky,  Manambblo, 
Tsiribihina  or  Onisubinty,  the  largest  river  of  Madagascar, 
draining  by  its  tributaries  the  Kitahmby,  MAbajilo,  and 
Mania  the  central  parts  of  the  island,  the  Mbrondkva, 
Midiarivo,Mangbky,  tho  third  largest  river,  the  Mkhanbmby, 
Fiherlaana,  and  Onillihy. 

Of  these  western  rivers  tho  Betsibbka  could  be  ascended 
by  steamers  of  light  draught  for  about  90  miles,  and  the 
TBiribihina  is  also  navigable  for  a considerable  distance. 
The  former  is  about  300  miles  long ; the  latter  is  somewhat 
less,  but  by  its  affluents  spreads  over  a greater  extent  of 
country.  It  brings  down  so  large  a body  of  water  that  the 
aoa  is  said  to  be  fresh  3 miles  from  the  land.  But  owing 
to  the  height  of  tho  interior  of  Madagascar  there  is  no 
oointerrupted  water-communication  with  it  from  the  sea 
by  any  of  the  rivers,  which  are  all  crossed  by  rocky  bars, 
and  in  some  cases  by  grand  waterfalls,  as  on  the  Mania. 
The  eastern  rivers  cut  their  way  through  the  ramparts  of 
the  high  land  by  magnificent  gorges,  amidst  donee  forest, 
and  descend  by  a succession  of  rapids  and  cataracts.  Tho 
MAtitanana,  whoso  falls  were  first  seen  by  the  present  writer 
in  1876,  descends  at  one  plunge  some  400  or  500  feet. 

On  tho  eastern  side  of  Madagascar  the  contest  between 
the  fresh  water  of  the  rivers  and  the  sea  has  caused  the 
formation  of  a long  chain  of  lagoons  for  nearly  three  hundred 
miles.  In  many  parts  these  look  like  a river  following 
the  coast  line,  but  frequently  they  spread  out  into  extensive 
•beets  of  water.  So  short  is  the  distance  between  these 
that,  by  cutting  about  30  miles  of  canal  to  connect  them, 
a continuous  water-way  could  be  formed  for  2G0  miles  along 
the  coast.  This  will  doubtless  bo  accomplished  at  some 
tuiuro  time,  with  great ' benefit  to  the  commerce  of  the 
country.  Besides  these  lagoons,  there  are  few  lakes  of 
tny  size  in  Madagascar,  although  there  were  probably 
some  very  extensive  ones  in  a recent  geologise!  epoch. 
Of  one  of  the  largest  of  theso  the  AlAotra  Lake  in  the 
AntsihAnaka  plain  is  the  relic ; it  is  about  25  miles  long. 
Next  comes  Itisy,  in  western  Imbrina,  about  8 miles  long; 
and  a large  lake  is  reported  by  the  natives  to  be  formed  by 
an  expansion  of  the  river  Mafigbky.  Two  salt  lakes  cro 
said  to  exist  near  the  south-west  coast. 

Among  tho  many  new  facts  brought  to  light  by  r .'cent 
research  in  Madagascar  is  the  evidence  of  very  widespread 
and  powerful  subterranean  action  throughout  n great  part 
of  the  island,  apparently  extending  almost  unbroken  from 
the  south-east  to  tho  north-west  and  extreme  north.  This 
volcanic  belt  is  part  of  a line  which  ha-  its  northern 
extremity  in  the  Comoro  Islands,  all  of  which  aro  volcanic 
«n  origin,  and  where,  in  Great  Comoro,  there  is  a still  active 
vent  There  is  uow  no  active  volcano  in  Madagascar,  but 
t large  number  of  extinct  cones  have  been  observed  in 
saru>us  paiu»  of  the  country.  In  tho  centra!  province  of 
Imbrina,  within  an  arc  of  about  90  milei  round  the  mass  of 
AnkAratre,  Dr  Mullens  counted  a hundred  craters.  Others 


arc  found  farther  north,  in  the  AotaihAnaka  province  ancS 
the  Mfcndritsura  valley,  and  on  the  north-west  coast  and 
its  islands,  tho  great  mountain  Ambbhitra  being  an  old 
volcano.  Others  have  been  observed  towards  the  southern 
extremity  of  tho  higher  region  of  tho  island,  well  as 
columnar  basalt,  and  beds  of  lava  rock,  pumice,  and  ash. 
Slight  shocks  of  earthquake  ore  felt  every  year  in 
Madagascar,  and  other  signs  of  subterranean  action  are 
evident  in  the  hot  springs  which  occnr  at  soveral  places  i a 
tho  central  and  eastern  provinces.  Several  of  theso  am 
sulphurous  and  medicinal,  and  have  been  found  efficacious 
in  skin  diseases. 

Tho  geology  of  Madagascar  has  as  yet  been  very  imper- 
fectly investigated,  for  few  travellers  have  possessed  th© 
special  scientific  knowledge  requisite  to  give  much  value 
to  their  observations ; and  hardly  anything  has  yet  been 
done  towards  making  collections  of  fossils,  or  in  procuring 
specimens  of  rocks  and  minehds.  There  are,  however,  as 
few  facts  of  a general  character  which  are  easily  recognis- 
able. In  the  first  place,  the  upper  region  of  the  island 
already  mentioned  appears  to  consist  chiefly  of  Primary 
and  unstratified  rocks — granite,  gneiss,  and  basalt — which 
form  the  highest  points  of  tho  hills,  and  present  most 
varied  and  picturesque  outlines,  resembling  titanic  castles, 
cathedrals,  domes,  pyramids,  and  spires.  The  general  face 
of  the  country  consists  of  bare  rolling  moors,  with  a great 
amount  of  bright  red  and  light  brown  clays,  whilo  the 
valleys  have  a rich  vegetable  soil  of  bluish-black  alluvium. 
No  stratified  or  fossiiiferous  rocka  have  yet  been  discovered 
in  tbis  upper  |>art  of  the  island,  which  appears  to  be  very 
ancient  kind,  and  during  portions  of  the  Secondary  and 
Tertiary  periods  probably  formed  the  entire  island,  then 
r.bout  from  a third  to  two-fifths  of  its  present  size,  while 
the  extensive  southern  and  western  plains  were  again  and 
egaiu  submerged. 

The  lower  portions  of  Madagascar  oo  not,  as  far  as  i» 
j yet  known,  much  exceed  from  300  to  600  feet  in  height 
above  the  sea-level  (except,  of  course,  the  three  chains  of 
’ bills  in  the  south-west).  They  appear  in  several  localities 
to  consist  of  strata  of  the  Secondary  period,  with  fossils  of 
the  Neocomian  age  belonging  to  the  genera  Xerinra, 
Turritclla,  Ammonite*,  Tertbralula , IthynconeUa,  Neritina, 
and  Echinoderms,  and  also  Foraminijfera  of  the  genera 
Alveolina , Orbitoid**,  Tn/oculim i,  &C.  There  arc  also  beds 
of  a much  later  age,  containing  fossils  of  recently  extinct 
gigantic  tortoises,  hippopotami,  and  struthious  birds.  In 
addition  to  the  rocks  already  mentioned  a3  found  in  tha 
higher  portions  of  the  island,  there  are  also  slate,  mica  schist* 
grey  wacko,  chert,  pink  and  white  quartz,  and  an  unstratified 
limestone  deposited  by  hot  springs.  Iron  exists  in  great 
abundance  in  the  central  parts  of  the  country,  and  copper 
a ad  silver  are  said  to  have  been  found  in  small  quantities, 
but  are  not  worked.  Antimony  seems  to  bo  plentiful  in 
the  north,  and  rock  salt,  iron  pyrites,  plumbago,  and  various 
ochres  and  coloured  earths  are  among  the  mineral  products. 
On  tin  north-west  coast  thin  beds  of  lignite,  suitable  for 
steam  coal,  occur,  but  no  true  coal  has  yet  been  discovered. 

The  climate  varies  very  much  in  different  parts  of  the 
country.  In  the  high  interior  districts  it  resembles  that 
of  the  temperate  zones,  with  no  intense  heat,  and  is  quite 
cold  during  the  nights  in  winter.  These  parts  of  the 
island  are  then  fore  tolerably  healthy  for  European*  But 
the  coasts  aro  much  hotter,  especially  on  tho  western  side ; 
and,  from  the  large  amount  of  marsh  and  lagoon,  malarial 
fever  is  prevalent,  and  frequently  fatal  both  to  Europeans 
and  to  natives  from  the  interior.  The  seasons  are  two— 
the  hot  and  rainy  season  from  November  to  April,  and  the 
cool  and  dry  season  during  the  rest  of  the  year.  Kara 
indeed  falls  almost  all  the  year  round  on  the  eastern  coon 
which  is  exposed  to  Lira  vu^ui-laden  south-east  trad 
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winds,  but  it  is  much  less  frequent  on  the  western  side, 
being  intercepted  by  the  high  interior  land.  No  snow  is 
known  even  on  the  loftiest  mountains,  but  thin  ice  is  very 
. cc&sionally  found ; and  hail  showers,  often  very  destruc- 
tive, ore  frequent  in  the  rainy  season.  Terrific  thunder 
etorms  are  also  common  at  that  period ; waterspouts  are 
Momotimes  seen,  and  hurricanes  occur  every  few  years,  at 
very  rare  intervals  ascending  into  the  interior  high  land. 
Very  fow  extended  or  complete  observations  have  been 
made  in  different  parts  of  the  island  as  to  temperature. 
On  the  eastern  coast  the  heat  is  probably  not  very  different 
from  that  of  Bourbon  and  Mauritius,  where  the  average 
tunual  mean  is  77°  and  78°  in  the  shade,  and  the  average 
daily  range  from  70°  at  sunrise  to  86°  in  the  afternoon. 
n'he  temperature  of  the  capital  resembles  that  of  Naples  or 
Palermo. 

The  flora  of  Madagascar  is  one  of  great  fulnew  and 
interest,  and  recent  collections  have  thrown  much  light 
upon  its  relationships.  One  of  the  most  prominent 
features  is  the  existence  of  an  almost  unbroken  belt  of 
dense  forest  all  round  the  island,  at  no  great  distance  from 
the  sea,  and  generally  following  tho  coast-line.  It  appears 
to  be  continuous  everywhere  except  on  the  north-west 
coast,  where,  however,  tho  two  lines  overlap  for  about  100 
miles,  leaving  an  opening  of  70  miles  wide  between  them. 
This  forest  belt  has  an  average  breadth  of  from  15  to 
20  miles,  but  reaches  40  miles  in  the  north-east,  and 
contains  a large  variety  of  hard- wooded  and  valuable  timber 
trees,  as  well  as  numerous  species  of  palm,  bamboo,  tree- 
f rn,  euphorbia,  pandanus,  baobab,  tamarind,  dec.  Ferns 
4P  vo  numerous,  about  two  hundred  and  fifty  species  having 
been  already  collected,  and  there  are  many  interesting 
orchids.  Tho  vegetation  of  the  forests,  the  abundant 
epiphytes,  the  tree-mosses,  the  filmy  ferns,  and  the 
viviparous  character  of  many  of  tho  ferns,  show  clearly 
bow  abundant  the  rainfall  is  in  the  forest  region.  - Several 
trees  and  plants  are  characteristic  of  Madagascar  vegetation ; 
some  of  them  are  endemic,  and  othors  are  very  prominent 
features  iu  the  landscape.  Among  these  are  the  traveller’s- 
tree  ( Urania  qxciosa),  with  its  graceful  crown  of  plantain- 
like leaves  growing  in  a fan  shape  at  the  top  of  a lofty 
trunk,  and  supplying  a quantity  of  pure  cool  water,  and 
every  portion  of  it  being  of  some  service  in  building ; the 
rofia  palm  (Sagus  liujia ),  from  whose  pinnate  leaves  a 
valuable  fibre  used  for  cloth  is  obtained ; the  curious  and 
beautiful  lace-leaf  or  lattice-leaf  (Ouvirandra  feneetralis),  a 
water  plant  whose  root  is  edible;  the  Madagascar  spice 
( Havinttara  madaga scariensi s) , a large  forest  tree  with 
fragrant  fruit  and  leaves;  and  tho  tnngtfna  (Tanghinia 
venenijlua),  formerly  so  destructive  to  life  from  its  employ- 
ment as  a poison  ordeaL  Although  flowers  growing  on 
the  ground  are  not  remarkable  for  number  or  beauty,  there 
are  mauy  magnificent  flowering  tre^s ; conspicuous  among 
these  are  the  Poinciana  regia , presenting,  when  in  bloom, 
n mass  cf  scarlet  flowers;  Colvillia  racemosa,  with  yellow 
flowers ; Cryptostegia  tnadagaseariensis,  a purple-flowered 
creeper,  and  several  species  of  Hibiscus , Mascarenhasia, 
Kitchingia,  Tachiadcnus , <fcc.  There  are  large  numbers  of 
apiny  and  prickly  plants,  and  numerous  grasses,  reeds,  and 
rushes,  many  of  them  of  great  service  in  the  native  manufac- 
tures. Mr  J.  G.  Baker  of  Kew  says : — 14  We  now  know  no 
less  than  two  thousand  flowering  plants,  and  among  the 
tropical  types  there  are*a  considerable  number  of  endemic 
geuera.  One  natural  Older,  Chlxnacex , is  strictly  confined 
to  Madagascar,  and  there  are  not  less  than  fifty  peculiar 
genera  of  plants,  some  of  them  very  curious  types.  Besides 
thw»o  tho  tropical  flora  contains  a largo  proportion — (1)  of 
cndi mic  Bpeciesof  genera  not  known  elsewhere ; (2)of  species 
common  to  Madagascar,  Mauritius,  and  Bourbon,  but  not 
known  elsewhere  ; (3)  of  species  that  spread  across  tropical  | 


Africa ; (4)  of  species  spread  universally  through  the  tropied 
of  the  Old  World ; and  (5)  of  species  spread  through  the 
tropica  of  both  hemispheres.  A small  proportion  of  the 
Madagascar  species  are  Asian  but  not  African  ; and  the  flora 
of  the  mountains  corresponds  closely  with  that  of  tho  great 
ranges  of  the  tropical  zone  of  Africa.”  “ In  tho  island 
altogether,  the  number  of  genera  now  known  is  about  seven 
hundred ; of  these  about  eighty  are  supposed  to  be  endemic, 
as  far  as  present  knowledge  extends.”  “ The  general  plan 
of  the  flora  follows  thoroughly  the  same  lines  as  that  of 
tho  tropical  regions  of  the  Old  World,”  and  thus  leads  to 
somewhat  different  conclusions  to  what  are  suggested  (as 
will  be  presently  seen)  by  a study  of  the  fauna.  It  is, 
however,  probable  that  the  flora  is  as  yet  not  half  known, 
so  that  fuller  research  may  modify  somo  of  the  inferences 
drawn  from  the  collections  now  available. 

Among  the  food-giving  plants  are  rice — tho  staff  of  life  food- 
to  the  Malagasy — in  several  varieties,  maize,  millet, 
manioc,  yams,  sweet  potatoes,  and  numerous  vegetables* 
of  European  introdnetion.  The  fruits,  indigenous  and 
introduced,  are  the  banana,  peach,  loquat,  mango,  melon, 
piue-apple,  mulberry,  orange,  citron,  lemon,  guava,  Chinese 
guava,  fig,  raspberry,  tomato,  and  several  others.  Several 
spices  are  grown;  ginger,  sugar-cane,  coffee,  indigo,  to- 
bacco, cotton,  hemp,  gourds,  dye-woods,  and  gums  are  also 
among  the  vegetable  productions ; and  gum-copdl  and  india 
rubber  have  been  exported  in  considerable  quantities. 
Besides  the  dense  forest  belt  already  mentioned,  a great 
extent  of  the  coast  plains  is  also  well  wooded,  os  well  as 
the  river  valleys  in  the  upper  parts  of  the  island  : and,  as 
many  portions  of  the  country,  especially  of  the  forests, 
have  not  yet  been  traversed  by  Europeans,  its  vegetable 
wealth  is  probably  still  far  from  being  fully  known. 

The  fauna  of  Madagascar,  while  deficient  in  most  of  the 
characteristic  tropical  forms  of  life,  is  one  of  great  interest 
to  the  naturalist.  As  a continental  island,  probably 
separated  at  a very  remote  period  from  the  mainland,  it 
possesses  no  large  quadrupeds — none  of  the  larger  car- 
nivorous, ungulate,  proboecoid,  or  quadrumanons* animals; 
but  it  is  the  headquarters  of  the  Lcmurube,  no  less 
than  thirty-six  of  which  animals  are  found  in  its  forests 
and  wooded  plains.  Some  of  these  creatures  are  highly 
specialized,  while  the  curious  aye-eye  (Chitvmyt  madagasca- 
nensis),  an  allied  form,  is  one  of  the  most  remarkable  animals 
known,  forming  & genus  and  family  by  itself.  Its  whole 
structure  is  Btrangely  modified  to  enable  it  to  procure  the 
wood-boring  lame  which  form  its  food.-  Other  peculiar 
animals  are  several  species  of  the  Centttida^  a family  of 
the  Insectivora  which  is  almost  confined  to  Madagascar; 
while  of  the  Carnivora  there  are  several  small  creatures 
belonging  to  the  civets  (Viverridse).  The  largest  of  the 
ferocious  animals,  ulso  forming  a genus  and  family  by 
itself,  is  the  Cryptoproda  ferox ; it  is  & plantigrade  animal, 

3 feet  long,  but  very  like  an  enormous  weasel,  and 
attacks  the  largest  animals  with  great  ferocity.  African 
humped  cattle  were  introduced  several  hundred  years  ago 
into  Madagascar,  and  now  exist  in  large  herds  all  over  the 
island.  The  fat-tailed  sheep,  goats,  and  swine  have  also 
been  naturalized,  as  well  as  all  kinds  of  domestic  poultry, 
which  are  reared  in  great  abundance  for  export  as  well 
as  for  home  consumption. 

The  avi-fauna  is  much  richer  than  the  mammalian,  and, 
although  Wanting  the  largest  birds,  as  well  os  the  most 
brilliantly  coloured,  comprises  more  than  two  hundred  and 
twenty  species,  nearly  half  of  which  are  peculiar  to  the  island. 

Many  of  thebirdB  are  remarkable,  not  so  much  for  their  shape 
or  colouring  as  for  their  distant  relationahijis ; many  belong 
to  peculiar  genera,  and  some  are  so  isolated  that  it  is  very 
difficult  to  classify  them,  and  they  yet  remain  a puzzle  to 
unaUiukigiata.  Thera  m a lar^e  variety  of  perching  birds, 
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tiKinding  several  species  of  brilliant  plumage— *sun-lird% 
kingfishers,  Ac. ; kites,  hawks,  aud  owb  are  numerous  ; 
and  the  lakes  aud  streams  abound  with  waterfowl. 
Although  there  is  now  no  living  member  of  the  Strnthidoc, 
until  four  or  five  centuries  ago  Madagascar  was  the  home 
of  a very  large  bird  of  this  family,  the  extinct  jEpyomis, 
whose  eggs,  found  in  a sub-fossil  state,  are  the  largest  known 
(12}  inches  by  9J  inches).  The  island  is  almost,  if  not 
quite,  free  from  deadly  serpents,  but  contains  two  or  three 
small  species  of  boa ; crocodiles  abound  in  the  riven  and 
lakes,  and  numerous  species  of  lizard,  chameleon,  and 
tree  frog  inhabit  the  woods.  There  are  several  peculiar 
tortoises,  but  the  gigantic  species  are  extinct  on  the 
mainland,  and  are  now  only  found  alive  on  the  little 
island  of  Aldebra  to  the  north.  The  insect  life  ccm- 
'prise*  many  brilliantly  coloured  beetles,  butterflies,  moths, 
spiders,  locusts,  and  flies,  aud  also  noxious  spiders,  and 
scorpions  aud  centipede*.  As  a whole,  the  Madagascar 
fauna  is  marked  by  a strong  individuality,  which  would 
appear  to  be  the  result  of  long  isolation  from  the  other 
zoological  “regions.’* 

Numerous  interesting  questions  suggested  by  the  peculiar 
fanna  are  closely  connected  with  the  physical  geography 
of  the  island,  and  that  of  the  numerous  groups  of  small 
islands  to  the  north  and  northeast  The  Asiatic  and 
Malayan  affinities  of  many  of  its  animals,  as  well  as  the 
physical  conditions  of  the  bed  of  the  western  part  of  the 
Indian  Ocean,  make  it  highly  probable  that  Madagascar  is 
the  chief  relic  of  a considerable  archipelago  formerly 
occupying  that  area,  and  now  only  sbown  by  groups  of 
email  islands,  and  by  coral  atolls  tdiuais,  which  are 
gradually  disappearing  beneath  the  waves.  These  questions 
have  been  most  fully  treated  by  Mr  A.  R.  Wallace  in  his 
Geographical  Distribution  of  Animal*  (vol.  i.  chap.  ix.l  nud 
f gland  Life  (ebap.  xix). 

The  people  of  Madagascar,  who  are  collectively  known 
by  the  name  of  Malagasy,  are  divided  into  a considerable 
Dumber  of  tribes,  each  having  its  own  distinct  name  and 
customs.  Although  by  it*  geographical  position  the 
country  is  an  African  island,  a large  portion,  if  not  the 
majority,  of  its  inhabitants  appear  not  to  be  derived  from 
Africa,  bnt  to  belong  to  the  Malayo-Polynosian  stock. 
This  is  inferred  from  their  similarity  to  the  peoples  of  the 
Indian  and  Pacific  archipelagoes  in  their  physical  appear- 
ance, mental  habits,  customs,  And,  above  all,  in  their 
language.  Their  traditions  also  point  in  the  same  direction. 
There  is,  however,  an  undoubted  African  mixture  in  the 
western  and  some  other  tribes ; and  there  is  also  an  Arab 
clement  both  on  the  north-west  and  south-east  coasts.  It 
is  believed  that  there  arc  traces  of  an  aboriginal  people 
who  occupied  portions  of  the  interior  before  the  advent  of 
the  present  inhabitants,  and  these  appear  to  have  been  a 
.somewhat  dwarfish  race,  and  light co-coloured  than  the 
Malagasy  generally.  Looked  at  as  regards  their  present 
geographical  position,  the  people  of  Madagascar  may  be 
classed  in  threo  divisions : the  eastern,  including  the 
I&tairaisaraka,  Beriinorimo,  TanMa,  Taishka,  and  Taimdro ; 
the  centra’,  including  the  Sibhnaka,  Hova,  Be  Ini  ho,  and 
B‘*ra  ; and  the  western,  comprehending  a number  of  people* 
commonly  known  under  the  name  of  Sakalhva,  because  this 
tribe  conquered  all  tho  others,  but  each  of  which  retains 
also  its  own  proper  name.  Of  all  these  the  H6va,  who 
occupy  the  central  province  of  Imdrina,  are  now  the 
dominant  tribe;  they  appear  to  be  the  latest  immigrants, 
and  are  the  lightest  in  colour ; and  they  are  also  the  most 
advanced,  intelligent,  and  civilized  of  all  the  peoples 
inhabiting  the  island. 

As  regards  both  language  and  customs,  there  Appears 
to  be  a wider  difference  between  the  H6va  and  all  tho 
vurrounding  tribes  than  exiv*  between  any  of  these 


1 latter,  eltbongh  living  on  opposite  aides  of  the  island, 
far  r eparate  from  one  another.  The  most  striking  proof 
of  the  virtual  unity  of  the  inhabitants  of  Madagascar 
is  that  there  is  substantially  but  one  language  spoken 
over  tho  whole  country.  There  are  considerable  dialectic 
differences  both  in  vocabulary  and  in  pronunciation, 
but  there  is  no  evidence  that  any  other  distinctly 
different  language  was  ever  spoken  in  any  part  of  the 
island.  The  Malay  affinities  of  Malagasy  were  noted 
more  than  two  hundred  and  seventy  years  ago ; indeed,  the 
second  and  fifth  books  published  upon  tho  country  (in 
1C03  and  1C  13)  were  comparative  vocabularies  of  these 
two  languages.  Fuller  and  later  investigations  hive  quite 
confirmed  the  conclusions  thus  early  arrived  at ; and  very 
recently  Van  der  Tuuk,  Marre  de  Marin,  aud  W.  EL 
Cousins  have  shown  conclusively  tho  close  relationship* 
which  exist  between  the  language  of  the  Malagasy  and 
those  of  the  Malayan  and  Polynesian  region*  The 
Malagasy  had  never  invented  for  themselves  a written 
character,  and  had  consequently  no  manuscripts,  inscrip 
tions,  or  books,  until  their  language  was  reduced  to  writing 
by  English  missionaries  about  sixty  years  ago.1  Their 
speech  nevertheless  is  very  full  in  many  of  its  verbal  and 
other  forms,  while  it  also  exhibits  some  curious  deficiencies. 

It  is  very  soft  and  musical  in  sound,  full  of  vowels  and 
liquids,  and  free  from  all  harsh  gutturals.  Native  oratory 
abounds  in  figures,  metaphors,  and  parables;  and  within 
the  last  five  or  six  years  a large  number  of  folk-tales, 
tongs,  and  legends  have  been  brought  to  light  which, 
together  with  the  very  numerous  proverb*,  give  ample 
evidence  of  the  mental  ability  and  imaginative  power*  of 
the  Malagasy. 

While  the  people  are  not  civilized  in  a European  sen«e,  nvtitm- 
they  are  not  a savage  race,  and  some  of  the  tribes  can 
hardly  be  classed  among  barbarous  people*.  They  have 
Dover,  for  instance,  fallen  into  the  cannibal  practices  of 
many  allied  race*  in  Polynesia ; and  the  tribal  instincU 
are  strong  among  all  sections  of  the  population.  They  ore 
law-obeying  and  loyal,  living  in  settled  communities,  in 
villages  which  are  often  fortified  with  considerable  skill, 
with  a government  of  chiefs  and  elders,  a development  of 
a primitive  |>atriarcbal  system. 

Native  society  in  Imlrina  among  the  Hova  is  divided  »unk#  of 
into  three  great  classes : the  Andrinna,  or  nobles;  the  H6va, 
freemen  or  commoners  ; and  tho  Andcvo,  or  slave*  The 
Andriana,  however,  although  generally  termed  “ nobles,” 
are,  strictly  speaking,  royal  clans,  being  descendants  of  the 
families  of  several  of  tho  petty  kings  or  chiefs  who  once 
ruled  small  divisions  of  the  central  province,  and  who  were 
conquered,  or  otherwise  lost  their  authority,  through  tho 
increasing  power  of  the  ancestors  of  the  present  reigning 
family.  Their  descendants  have  retained  certain  honours 
in  virtue  of  their  royal  origin,  such  as  special  terms  of 
salutation,  the  use  of  the  smaller  scarlet  umbrella  (the 
larger  one  is  the  mark  of  royal  rank),  the  right  to  build  a 
particular  kind  of  tomb,  <fcc,;  they  also  enjoy  exemption 
from  certain  Government  service,  and  from  some  punish- 
ment* for  crime.  There  are  six  ranks  of  Andriana  bo 
sides  the  royal  clan,  and  many  members  of  the  higher 
ranks  hold  their  land*  on  a kind  of  feudal  tenure  from 
the  sovereign.  They  form  a largo  proportion  of  the 
people,  whole  villages  being  often  occupied  almost  entirely 
by  them  and  their  slaves,  and  they  monopolize  some 
handicraft*.  Many  are  vary  poor,  and  there  are  no  out 
ward  distinctions  in  dress,  Ac.,  between  them  and  the 
people  generally. 

* There  is  however,  an  account  in  one  of  the  very  ••  client  English 
books  upon  Madagascar  (tiamoiwl,  1043)  of  a kind  of  jiicturv-wnuo# 
which  is  said  to  hate  been  in  use  among  the  native  '*  priests” 

8t  Align «i toe's  Bay  (south-west  coast). 
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The  Hdva1 * * *  or  commoners  form  the  mass  of  the  free 
Imputation  of  In?  Anna.  They  are  composed  of  s largo 
number  of  tribes,  who  usually  intermarry  strictly  among 
themselves,  as  indeed  do  families,  so  that  property  and 
land  may  be  kept  together.  Hitherto  they  have  also  been 
divided  into  two  great  sections — the  bdrotdno  or  civilians, 
and  the  mi&ramila  or  military  class ; but  this  distinction 
docs  not  follow  tribal  lines,  members  of  the  same  family 
belonging  to  both  classes;  and  the  Andriana  are  also 
almost  all  members  either  of  the  civilian  or  the  military 
orders. 

The  third  great  division  of  native  society  comprises  the 
stave  population.  Until  the  year  1877  it  was  also  again 
subdivided  into  three  classes  : — (a)  the  Zkza-bdva,  that  is, 
“ offspring  of  the  Hdva,”  or  free  people  who  have  been 
reduced  to  slavery  for  debt  or  for  political  or  criminal 
offences ; (6)  the  And&vo,  or  Blaves  proper,  mostly  the 
descendants  of  people  of  other  Malagasy  tribes  who  have 
been  conquered  by  tbo  H6va,  and  thus  have  become  their 
staves ; and  lc)  the  Mozambiques  or  African  slaves,  whose 
ancestors  or  they  themselves  have  been  brought  across  from 
the  African  coast  by  the  Arab  staving  dhows.  These  last, 
however.,  were  in  1877  formally  set  free,  and  will  be 
henceforth  mostly  reckoned  among  the  Hdva. 

Royalty  and  chieftainship  in  Madagascar  has  many 
peculiar  customs  connected  with  it  It  still  retains  a semi- 
sac  red  character,  the  chief  being  in  heathen  tribes,  while 
living,  the  high  priest  for  his  people,  and  after  death 
worshipped  as  a god;  and  in  its  modern  development 
among  the  Hdva  sovereigns  it  has  gathered  round  it  much 
state  and  ceremony.  There  are  many  curious  examples  of 
the  tabu  with  regard  to  actions  connected  with  royalty, 
and  also  in  the  words  used  which  relate  to  Malagasy 
sovereigns  and  their  surroundings.  These  are  particularly 
seen  in  every  thing  having  to  do  with  the  burial  of  a 
deceased  king  or  queen.8 

While  the  foregoing  description  of  native  society  applies 
chiefly  to  the  people  of  the  central  province  of  Imlrina,  it 
is  more  or  less  applicable,  with  local  modifications,  to  most 
of  the  Malagasy  tribes,  amongst  almost  all  of  whom  simitar 
distinctions  of  rank  are  found.  In  modem  'times  a kind 
of  non-hereditary  nobility  has  arisen,  derived  from  military 
14  honours  and  the  tendency  of  recent  changes  in  tho 
native  government  is  to  depress  the  old  feudal  authority 
and  influence,  and  to  make  it  subservieut  to  the  army  and 
its  officers. 

Tho  chief  employment  of  the  Malagasy  is  agriculture,  a 
large  portion  of  their  time  being  spent  in  the  cultivation  of 
ricB,  their  staple  food.  In  this  they  show  very  great 
ingenuity,  the  keita  grounds,  where  the  rice  is  Bown  before 
transplanting,  being  formed  either  on  the  margins  of  the 
streams  or  in  the  hollows  of  the  hills  in  a series  of  terraces, 
to  which  water  is  often  conducted  frbm  a considerable 
distance.  In  this  agricultural  engineering  no  people 
surpass  the  B&sildo  tribes.  No  plough  is  used,  but  all 
work  is  done  by  a long-handlod  spade ; and  oxen  are  only 
employed  to  tread  out  the  soft  mud  preparatory  to 
transplanting.  The  other  processes  are  very  primitive: 
the  rice  is  threshed  by  being  beaten  in  bundles  on  stones 
set  upright  on  the  threshing-floor ; and  when  beaten  out 
the  grain  is  stored  by  the  H6va  in  rice-pits  dug  in  the  hard 
rod  clay,  but  by  the  coast  tribes  in  small  timber  houses 
raised  on  posts  to  protect  them  from  vermin.  In  prepar- 
ing the  rice  for  use  it  is  pounded  in  a wooden  mortar  to 
remove  the  husk,  this  work  being  always  done  by  the 
women.  The  manioc  root  is  also  largely  consumed, 

1 ThU  in,  of  cour**,  a upedal  an<l  restricted  an  of  the  word,  H6va 

in  its  widest  seme  being  a tribal  name,  and  including  all  rank*  of 

people  in  I marina — royalty,  nobles,  commoner*,  and  ftlnrcs  alike. 

* Se*i  H^brec,  The  (heal  African  Itland , pjx.  185-90,  220,  227,  4c. 


together  with  several  other  roots  and  many  vegetables; 
but  little  animal  food  (6&ve  fish  and  freshwater  Crvstucea) 
is  taken  by  the  moss  of  the  people  except  at  festival 
times.  Rice  is  used  leas  by  tho  western  tribes  than  by 
those  of  the  central  and  eastern  provinces,  and  the  former 
people  are  more  nomadic  in  their  habits  than  are  tho 
others.  Large  herds  of  fine  humped  cattle  are  kept  almost 
all  over  the  island 

The  central  and  eastern  peoples  have  a considerable 
amount  of  manual  dexterity.  The  women  spin  and  weave, 
and  with  the  rudest  appliances  manufacture  a variety  of 
strong  and  durable  cloths  of  silk,  cotton,  and  hemp,  and 
of  rufia  palm,  aloe,  and  banana  fibre,  of  elegant  patterns, 
and  often  with  much  taste  in  colour.  They  also  make 
from  straw  and  papyrus  peel  strong  and  beautiful  mats 
and  baskets  in  great  variety,  some  of  much  fineness  and 
delicacy,  and  also  hats  resembling  those  of  Panama.  The 
people  of  the  south  and  south-east  make  targe  use  of  soft 
rush  matting  for  covering,  .and  they  also  prepare  a rough 
cloth  of  bark.  Their  nou-employmeut  of  skins  for  cloth- 
ing is  a marked  distinction  between  the  Malagasy  and  the 
South  African  races,  and  their  use  of  vegetable  fibres  an 
equally  strong  link  between  them  anil  tho  Polynesian 
peoples.  The  ordinary  native  dress  is  a loin-cloth  or 
saldia  for  the  men,  and  a fat&mby  or  apron  folded  round 
tho  body  from  waist  to  heel  for  tho  women ; both  sexes 
use  over  this  the  /dm&o,  a large  square  of  cloth  folded 
round  the  body  somathing  like  the  Roman  toga.  The 
Malagasy  are  skilfol  in  metal  working ; with  a few  rude- 
looking  tools  they  manufacture  silver  chains  of  great 
fineness,  and  filagree  ornaments  both  of  gold  and  silver. 

Their  iron-work  is  of  excellent  quality,  and  in  copper  and 
brass  they  can  produce  copies  of  anything  made  by 
Europeans.  They  display  considerable  inventive  power, 
and  they  are  exceedingly  quick  to  adopt  new  ideas  from 
Europeans. 

There  is  a considerable  variety  in  tho  houses  of  the  iiouv# 
different  Malagasy  tribes.  The  majority  of  Hdva  houses  W 
are  built  of  layers  of  ihe  hard  red  ctay  of  the  countty,  with  v,,“*** 
high-pitched  roofs  thatched  with  grass  or  rush.  The  chiefs 
and  wealthy  people  have  Louses  of  framed  timber,  with 
massive  upright  planking,  and  i^fty  reofs  covered  with 
shingles  or  tiles.  Tho  forest  and  coast  tribes  make  their 
dwellings  chiefly  of  wood  framing,  filled  in  with  the  leaf- 
stalks of  the  travelleria-tree,  with  the  leaves  themselves 
forming  the  roof  covering.  The  houses  of  the  Bltsil£o  and 
Skkalkva  are  very  small  and  dirty,  but  those  of  the  coast 
peoples  are  more  cleanly  and  roomy.  Among  the  Ifova 
and  B&sil6o  the  old  villages  were  always  built  for  security 
on  the  summits  of  lofty  hills,  around  which  were  dug 
several  deep  fosses,  one  within  tho  other.  In  other  districts 
the  villages  and  homesteads  are  enclosed  within  formidable 
defences  of  prickly  pear  or  thorny  mimosas. 

The  country  is  very  deficient  in  means  of  communica- 
tion. There  are  no  roads  or  wheeled  vehicles,  so  that  afl 
goods  are  carried  either  by  canoes,  where  practicable,  of 
on  the  shoulders  of  bearers  along  the  rough  paths  which 
traverse  the  country,  and  which  have  only  been  formed  by 
the  feet  of  the  travellers.  Intercourse  between  distant 
portions  of  the  island  is  therefore  very  limited,  but  a large 
quantity  of  European  goods  is  brought  up  to  the  capital 
city  and  its  neighbourhood,  and  a good  deal  of  native  pro- 
duce is  taken  down  to  the  coast  Commerce  is  gradually 
increasing,  as  shown  by  the  consular  returns,  the  chief 
articles  of  export  being  bullocks,  rice,  hides,  rofia  palm 
cloths  (rabunnas)  and  fibre,  and  also  gum-copal  and  india- 
rubber,  although  the  yield  of  these  products  has  latterly 
much  diminished.  Coffee  is  being  planted  to  some  extent 
by  creole  traders,  and  is  likely  to  become  a staple  article 
of  export,  and  from  the  natural  fertility  of  the  soil  almost 
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unlimited  quantities  o!  most  tropical  produce  could  be 
obtained — sugar,  coffee,  rice,  cotton,  tobacco,  indigo, 
•pices,  Ac.  The  chief  imports  are  European  and  American 
calicoes  and  prints,  hardware,  and  spirits.1  On  the  west 
coast  a sea-going  canoe  with  outrigger  is  employed,  but  iu 
the  south-east  an  ingeniously  constructed  boat,  with  all  tho 
timbers  tied  together,  is  used  for  going  through  tho  heavy 
surf.  A considerable  number  of  European  traders  are 
mitered  along  the  coasts,  especially  at  Tamathve  and 
other  eastern  seaports,  and  there  is  a large  Arab  and 
Indian  community  in  the  north-western  ports.  There  is 
no  native  coinage,  but  the  French  five-franc  piece  or 
dollar  is  the  standard,  and  all  sums  under  that  amount  are 
obtained  by  cutting  up  these  coins  into  all  shapes  and 
sizes,  which  are  weighed  with  small  weights  and  scales 
into  halves,  quarters,  eighths,  twelfths,  and  twenty-fourths 
of  a dollar,  and  are  even  reckoned  down  to  the  seven- 
liundred-and-twentieth  fraction  of  the  same  amount. 

Morals.  Apart  from  the  modern  influence  of  religions  teaching, 
the  people  are  very  immoral  and  untruthful,  disregardful 
of  human  life  and  suffering,  and  cruel  in  war.  Until 
lately  polygamy  has  been  common  among  all  the  Malagasy 
tribes,  and  divorce  effected  in  an  absurdly  easy  fashion. 
At  the  same  time  the  position  of  woman  is  much  higher  in 
Madagascar  than  in  most  heathen  countries;  and,  since  for 
more  than  fifty  years  past  there  have  been  (with  a few 
months’  exception)  only  female  sovereigns,  this  has  helped 
to  give  women  considerable  influence  in  native  society. 
Among  some  of  the  tribes,  as,  for  instance,  the  Bhra,  there 
in  often  a shameless  indecency  of  speech  and  gesture.  The 
southern  and  western  peoples  still  practice  infanticide  as 
regards  children  born  on  several  unlucky  days  in  each 
month.  This  was  formerly  the  general  practice  all  over 
the  island.  The  old  laws  among  the  Hdva  were  very 
barbarous  iu  their  punishments,  and  death  in  various  cruol 
forms  was  inflicted  for  very  trifling  offences.  Drunkenness 
is  very  prevalent  in  many  parts  of  the  island  (except  in 
Imlrina,  where  it  is  much  restrained  by  the  laws) ; and  it 
can  hardly  be  said  of  many  of  the  Malagasy  that  they  are 
very  industrious.  But,  on  the  other  hand,  they  are 
courageous  and  loyal  to  their  chiefs  and  tribe,  and  for 
short  periods  are  capable  of  much  strenuous  exertion. 
They  are  affectionate  and  firm  in  their  friendship®,  kind  to 
their  children  and  their  aged  and  infirm  relatives,  very 
respectful  to  old  age,  most  courteous  and  polite,  and  very 


1 The  following  tallies  will  give  some  Idea  of  the  Import*  and  ex- 
porta in  English  vessels  from  Tainatave,  the  chief  eastern  port  of 
Madagascar,  to  Mauritius  during  the  last  few  yean,  since  the  country 
ha*  been  reopened  to  European  trade  : — 


Export*.  Import*. 

1862 £70,707  £67,714 

1865 66.873  40,082 

1870 67,922  63.047 

1872  154,669  145,258 

1876  113,961  113,598 

1877  64,882  69,680 


The  great  diminution  In  the  eastern  trade  daring  the  last  four  or 
live  yean  ni  due  to  a fearful  epidemic  of  amall-pox,  which  desolated 
the  coast  provinces  and  i*  said  to  have  carried  off  40  per  cent  of  the 
population.  Or  these  figures,  in  the  exports,  cattle  form  the  largest 
item,  amounting  from  three- fourths  in-  early  yean  to  one-third  more 
recently  of  the  total  value  ; end  next  to  this  comes  india-rubber, 
which,  in  1872,  wa*  exported  to  the  tsIuo  of  £65,000.  These  figures, 
however,  by  no  means  represent  the  whole  trade  of  the  country,  as 
they  do  not  include  French,  American,  and  German  commerce,  nor 
do  they  show  what  Is  the  trade  on  tho  western  aide  of  the  island.  Mr 
ftamnel  Procter,  the  consul  for  Madagascar  in  Eogland,  says  tliat  the 
west  coast  has  developed  very  much  during  tho  last  five  or  six  years, 
and  his  opinion  is  “that  the  entire  foreign  trade  with  Madagascar, 
import  and  export,  doea  not  fall  far  short.  If  at  all,  of  a million 
pounds  sterling."  When  it  is  remembered  that  it  is  less  than  thirty 
yean  since  almost  all  foreign  commerce  wai  excluded,  it  will  be  seen 
that  Madagascar  trade  has  developed  somewhat  rapidly  since  tho  re- 
•ipcnlng  of  the  country. 


hospitable  to  strangers.  Although  slavery  has  existed 
among  thorn  from  {ime  immemorial,  it  bears  quite  a 
patriarchal  and  family  character,  and  is  seldom  exercised 
in  a cruol  or  oppressive  way.  In  1877  all  the  African 
slaves  who  had  been  brought  into  the  island  were  formally 
act  free ; tho  other  slaves  are  still  retained  in  servitude, 
but  probably  with  the  advance  of  Christianity  slavery  will 
eventually  pass  away. 

In  their  religious  notions  and  practices  the  Malagasy 
socm  to  occupy  a middle  position  among  heathen  peoples. 
On  the  one  hand,  they  nave  never  had  any  organized 
religious  system  or  forms  of  worship ; there  arc  no  temples, 
images,  or  stated  seasons  of  devotion,  nor  is  there  a priest- 
hood, properly  so  called.  On  the  other  hand,  they  have 
never  been  without  some  distinct  recognition  of  a Supreme 
Being,  whom  they  call  Andriam&nitra,  “The  Fragrant 
One,"  and  ZiinMry , “The  Creator,”— words  which  are 
recognized  all  ovor  the  island.  They  have  also  retained 
in  their  public  and  oratorical  forms  of  speech  many  ancient 
sayings,  proverbial  in  their  style,  which  enforce  many  of 
the  truths  of  natural  religion  as  to  the  attributes  of  God. 
With  all  this,  however,  there  has  long  existed  a kind  of 
idolatry,  which  in  its  origin  is  simply  fetichism,  the  belief 
in  charms— worthless  objects  of  almost  any  kind  as 
having  power  to  procure  various  benefits  and  protect  from 
| certain  evils.  Among  the  Hi>va  in  modern  times  somo 
four  or  five  of  these  charms  had  acquired  special  sanctity 
and  renown,  and  were  each  honoured  as  a kind  of  national 
deity,  being  called  god,  and  brought  out  on  all  public 
occasions  to  sanctify  the  proceedings.  Together  with  this 
idolatry  there  is  also  a firm  belief  in  the  power  of  witch- 
craft and  sorcery,  in  divination,  in  lucky  and  unlucky 
days  and  times,  in  ancestor  worship,  especially  that  of  the 
sovereign's  predecessors,  and  in  several  curious  ordeals  for 
tho  detection  of  crime.  The  chief  of  these  was  the  cele- 
brated tanglnft  poison  ordeal,  in  which  there  was  implicit 
belief  as  a test  of  guilt  or  innocence,  and  by  which,  until 
its  prohibition  by  an  article  in  the  Anglo-Malftgasy  treaty 
of  1865,  thousands  of  persons,  mostly  innocent,  perished 
every  year.  Sacrifices  of  fowls  and  sheep  are  made  at 
many  place®  at  sacred  stones  and  altars,  both  in  thanks- 
giving at  times  of  harvest,  <fcc.,  and  as  propitiatory  offerings. 
Blood  and  fat  are  used  to  anoint  many  of  these  stones,  as 
well  as  the  tombs  of  ancestors,  and  especially  thow  of  the 
Vazimba,  the  supposed  aboriginal  inhabitants  of  the  central 

rovinces.  In  some  of  the  southern  districts  it  is  said  that 

uman  sacrifices  were  occasionally  offered.  The  chief' 
festival  among  the  llovo,  and  almost  confined  to  them,  is 
that  of  the  New  Year,  at  which  time  a kind  of  sacrificial 
killing  of  oxen  takes  place,  and  a ceremonial  bathing,  from 
which  the  festival  takes  its  name  of  Fandrvana  (tho  Bath). 
Another  and  more  general  feast  is  at  circumcision  time*. 
This  rite  is  observed  by  royal  command  at  intervals  of  a 
few  years ; these  are  occasions  of  great  rejoicing,  but  also 
of  much  drunkenness  and  licentiousness.  Funerals  are 
abo  times  of  much  feasting,  and  at  the  death  of  people  of 
rank  and  wealth  numbers  of  bullocks  are  killed.  Although, 
os  already  observed,  there  was  no  proper  priesthood,  the 
idol  keepers,  the  diviners,  the  day -declarers,  and  some 
others  formed  a class  of  people  closely  connected  with 
heathen  customs  and  interested  in  their  continued  observ- 
ance. 

History.— From  the  earliest  account*  given  of  the  people  of  Mada- 
gascar by  European  traveller*,  a*  well  as  from  what  may  be  inferred 
from  their  present  condition  over  a Urge  portion  of  the  island,  they 
aeem  for  many  centuries  to  have  been  divided  into  a number  of  tribe*, 
each  occupying  its  own  territory,  and  often  divided  from  the  other* 
by  a wide  extent  of  uninhabited  country.  Each  of  three  was  undei 
iU  own  chief,  and  was  often  at  war  with  it*  ncighliours.  No  one  tribe 
■corns  U have  gained  any  great  ascendency  over  the  rret  until  about 
two  hundred  and  thirty  year*  ago.  when  a small  but  warlike  peop*« 
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called  Sikal&va,  in  the  south-watt  of  Madagascar,  advanced  nortn- 
ward,  conquered  all  the  inhabitants  of  the  western  half  of  the 
island,  as  well  as  some  northern  and  central  trikes,  and  eventually 
founded  two  kingdoms  which  retained  their  supremacy  until  the 
close  of  last  century.  About  that  time,  however,  the  H6va  in  the 
central  province  of  Imtrioa  began  to  assert  their  own  position  under 
two  warlike  and  energetic  chieftains,  Andrianimp&iua  and  his  son 
Radima ; they  threw  off  the  Skkal&ra  authority,  and  after  several 
wars  obtained  a nominal  allegiance  from  them  ; they  also  conquered 
the  surrounding  tribes,  and  so  made  themselves  virtual  kings  of 
Madsmucar.  Since  that  time  the  H5va  autliority  haa  beenrctainc-d 
over  the  central  and  eastern  provinces,  but  is  only  nominal  over 
much  of  tho  western  side  of  the  island,  while  in  the  south-west  the 
people  are  quite  independent,  and  are  still  under  their  own  petty 
icings  or  chiefs. 

While  European  intercourse  with  Madagascar  is  comparatively 
©cent,  the  connexion  of  tho  Arabs  with  the  island  dates  from  a 
very  remote  epoch  ; and  in  very  early  times  settlements  were  formed 
both  on  the  north-west  and  south-east  coasts.  In  the  latter  locality 
there  arc  still  traces  of  their  influence  in  the  knowledge  of  Arabic 
possessed  by  a f«w  of  the  people ; and  it  is  asserted  that  the  ruling 
dans  of  the  Tan  ala  and  other  tribes  in  that  district  are  all  of  Arab 
descent.  But  in  these  provinces  they  have  almost  lost  all  separate 
existence,  and  have  become  merged  in  the  general  mass  of  the  people. 

It  is  different,  however,  in  the  north-west  of  the  island.  Here  are 
several  large  Arab  colonies,  occupying  the  ports  of  Am&ronUatiga, 
M6jangss  Mkrovoky,  and  M6ron<!.rvaT%nd  retaining  their  distinct 
nationality,  together  with  their  own  dress,  habits,  houses,  worship, 
and  language.  There  is  also  in  these  districts  a Hindu  clement  in 
the  population,  for  intercourse  has  also  been  maintained  for  some 
centuries  between  India  and  northern  Madagascar,  and  in  some 
towns  the  Banyan  Indian  element  is  as  prominent  as  tho  Arab  one, 
and  Hindu  dress,  ornament,  music,  food,  and  speech  are  marked 
features  in  the  social  lifo  of  these  places.  In  the  early  times  of 
their  intercourse  with  Madagascar,  the  Arabs  had  a very  powerful 
and  marked  influence  upon  the  Malagasy.  This  is  seen  in  the  num- 
ber of  words  derived  from  the  Arabic  which  are  found  in  the  native 
language.  Among  these  are  the  names  of  thejnonths  and  the  days 
of  the  week,  those  used  in  astrology  and  divinattum,  some  forms  of 
salutation,  words  for  dress  and  bedding,  money,  musical  instru- 
ments, books  and  writing,  together  with  a number  of  miscellaneous 
terms.  These  form  enduring  memorials  of  the  influence  the  Arabs 
have  exerted  upon  Malagasy  civilization,  and  also  on  their 
- superstition. 

f .iTo-  Tho  inland  is  mentioned  by  several  of  the  early  Arabic  writers 
r in  in-  and  geographers,  but  medieval  maps  show  curious  ignorance  of  its 
'2>urae  sire  and  position.  Marco  Polo  has  a chapter  upon  it,  and  terms  it 
•d  at-  Madeigascar,  but  his  accounts  ore  evidently  confused  with  those  of 
•-inptod  the  mainland  of  Africa.  Tho  first  European  voyager  who  saw 
Joniza-  Madagascar  appears  to  have  been  a Portuguese  captain  named 
yon.  Fernando  Soares,  in  command  of  a squadron  of  eight  ships  from  the 
fleet  of  Don  Francisco  do  Almeida.  On  hia  way  home  from  India 
ho  sighted  the  island  on  tho  1st  of  February  1508.  The  Portuguese 
gave  names  to  most  of  tho  capea,  but  made  no  persistent  attempts 
at  colonization.  After  them  tne  Dutch  endeavoured,  but  with  littlo 
success,  to  form  colonies ; and  in  the  time  of  Charles  L proposals 
were  made  to  form  an  English  “ plantation, ’’  but  Iheso  were  never 
carried  into  effect,  although  for  a abort  time  there  was  a settlement 
formed  on  *he  south-west  ©oast.  In  the  letter  port  of  the  17th  and 
during  most  of  the  18th  century  the  French  attempted  to  establish 
military  positions  at  various  places  on  the  rest  coast,  but  with  little 
permanent  result  Fur  some  tiriio  they  held  the  extreme  south-east 
point  of  the  island  at  Fort  Dauphin  ; but  several  of  their  command- 
ants were  ao  incapable  and  tyrannical  that  they  were  frequently 
involved  in  war  with  tho  poo  pie.  and  more  than  once  their  stations 
were  destroyed  and  the  French  were  massacred.  Early  in  the 
present  century  all  their  positions  on  the  mainland  were  relinquished, 
and  they  now  retain  nothing  but  tho  islands  of  St  Marie  on  the  east 
coast  and  N&sibtf  on  the  north-west.  No  foreign  power  now  hold* 
(any  portion  of  Madagascar,  for  the  native  Government  has  jealously 
'reserved  all  territorial  rights  to  itself,  and  will  suffer  no  purchase 
of  land  by  foreigners,  allowing  it  only  to  be  held  on  abort  leases. 

The  political  nistory  of  Madagascar  as  a whole  may  be  said  to  date 
froin  the  reign  of  lUdkma  I.  (1810-25).  The  ancestors  of  that 
King  had  been  merely  chiefs  of  tho  central  provinces,  but  ho  was 
the  first  to  claim  by  right  of  conquest  to  be  supreme  ruler  of  the 
whole  island,  although  actually  exercising  an  inanity  over  less  than 
two-thirds  of  its  surface.  Radii m a was  a man  much  in  advance  of 
his  age, — shrewd,  enterprising,  and  undeterred  by  difficulty,— a kind 
of  Peter  tins  Great*of  hia  time.  He  saw  that  it  was  necessary  for 
his  people  to  be  educated  and  civilized  if  the  country  was  to  pro- 
gress ; and  makiug  a treaty  with  the  governor  of  Mauritius  to 
abolish  tho  export  of  slaves,  bo  received  every  year  in  compensation 
a subsidy  of  arms,  ammunition,  and  uniforms,  as  well  os  English 
training  for  his  troops.  He  was  thus  enabled  to  establish  bis  I 
authority  over  a large  portion  of  the  island,  and,  although  this  was 
often  effected  with  much  cruelty,  the  ult-matc  results  were  bene-  | 
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fleial  to  the  country  os  a whole.  A number  of  native  youths  were 
aent  to  Mauritius,  and  others  to  England,  for  education  and  instruc- 
tion in  some  of  the  arts  of  civilization,  aa  well  as  in  seamanship. 

For  some  years  a British  agent,  Mr  Hastio,  resided  at  Radkina's 
court,  aud  exercised  a powerful  influence  over  the  king,  doing  very 
much  for  the  material  advance  of  the  country.  At  tho  same  pc:  vh! 

(1820)  Christian  teaching  was  corameuced  in  the  capital  by  the 
London  Missionary  Society,  and  by  tho  efforta  of  its  missionaries 
the  language  was  lor  the  first  timo  reduced  to  a systematic  written 
form,  and  the  art  of  printing  introduced  ; books  were  prepared,  the 
Scriptures  were  translated,  numerous  schools  were  formed,  and 
several  Christian  .congregations  were  gathered  together.  The  know- 
ledge of  many  of  tno  useful  arts  was  also  imparted,  and  many 
valuable  natural  productions  were  discovered,  and  their  pro- 
paration  and  manufacture  taught  to  the  people.  At  the  same  time 
the  power  of  superstition  was  greatly  broken,  a result  partly  due  to 
the  keen  good  sense  of  tho  king,  but  chiefly  to  the  spread  of  know- 
ledge and  religious  teaching. 

Tho  bright  prospects  thus  opening  up  for  the  country  were  P«an**:> 
clouded  by  the  death  of  Radiuna  at  the  early  age  of  thirty-six.  and  Ions  i 
the  seizure  of  tho  royal  authority  by  one  of 'his  wives,  the  Princess 
Ranaviloua.  Superstitious  and  riesfiotifl  in  temper,  the  new 
sovereign  looked  with  much  suspicion  upon  the  ideas  then  gaining 
power  among  many  of  her  people,  and  after  a few  years  of  tem- 
porizing Bhe  at  length  determined  vo  strike  a decisive  blow  at  the 
new  teaching.  In  1835  tho  profession  of  the  Christian  religion  was 
declared  illegal ; all  worship  was  to  cease,  and  all  religious  books 
wore  ordered  to  be  given  up.  By  the  middle  of  the  following  year 
all  the  Eugiish  missionaries  were  obliged  to  leave  the  island,  and 
for  tweu tv-five  years  the  most  strenuous  efforts  wore  made  by  the 
queen  and  her  Government  to  suppress  all  opposition  to  her  com- 
mand*. This,  however,  only  served  to  show  in  a very  remarkable 
manner  the  courage  and  faith  of  the  Christian  Malagasy,  of  whom 
about  two  hundred  suffered  death  in  various  cruel  forms,  while 
many  hundreds  were  punished  more  or  less  severely  by  fine,  degrada- 
tion, imprisonment,  sod  slavery.  During  th«  queen's  reign  the 
political  condition  of  the  country  was  deplorable  ; there  were  frv- 
quent  rebellious  owing  to  tho  oppressive  nature  of  the  government ; 
many  of  the  distant  provinces  were  desolated  by  barbarous  wars  ; 
and  for  some  years  all  Europeans  were  excluded,  and  foreign  com- 
merce almost  ceaaed.  This  lost  circumstance  was  partly  owing  to 
an  ill-managed  attack  upon  Taroatkve  in  1848  by  a combined 
English  and  French  force,  made  to  redress  the  wrongs  inflicted  upou 
the  foreign  traders  of  that  port  But  for  the  leaven  of  Christianity 
and  education  which  hod  been  introduced  into  the  country  it  would 
have  quite  reverted  to  a state  of  barbarism. 

This  reigu  of  terror  was  brought  to  a clooe  in  1861  by  the  deajb  IUa*m* 
of  the  qneen  and  the  accession  of  her  son  Radkrna  II.  ^he  island  II. 
was  reopened  to  European  trade,  and  missionary  efforta  were  recom- 
menced. A determined  attempt  was  mode  by  some  enterprising 
Frenchmen  to  gain  for  their  country  an  overwhelming  influence  by 
mean*  of  a treaty  which  they  induced  tho  king  to  sign.  But  this 
act,  as  well  as  the  vices  and  ins&no  follies  into  which  Tie  was  lol  by 
worthless  foreign  and  native  favourites,  soon  brought  his  reigu  and 
his  life  to  au  end.  Ho  was  put  to  death  in  his  palace  11863)  after 
having  reigned  for  less  than  two  years,  and  his  wile  was  placed  on  the 
throne.  The  new  sovereign  anu  her  Government  refused  to  ratify 
the  agreement  which  had  Men  illegally  obtained,  choosing  rather 
to  pay  a million  franca  aa  compensation  to  the  French  company. 

During  tho  fire  years’  reign  of  l^ueen  Easoherina,  quiet  and  steady  Rasoh^k 
advances  wore  made  in  civilization  and  education,  and  treaties  were  rina. 
concluded  with  the  English,  French,  and  American  Governments. 

At  tho  death  of  Kii.v>h»!rina  in  1868,  she  nil  succeeded  by  her  BImvN 
cousiu,  the  present  (1882)  sovereign,  Ranavalona  II.  One  of  the  Iona  II* 
first  nets  of  the  iicwquccu  was  the  public  recognition  of  Christianity ; 
and  very  soon  afterwards  she  and  her  husband,  the  prime  minister, 
were  baptized,  and  tho  erection  of  a chapel  royal  was  commenced  mi 
the  palace  yard.  These  acts  wore  followed  in  tho  succeeding  year 
Iff  tno  banting  of  the  royal  idols,  and  iramediatelv  afterwards  by 
the  destruction  of  the  idol*  throughout  the  central  provinces,  the 
people  generally  putting  themselves  under  Christian  instruction. 

Since  that  time  education  and  enlightenment  have  made  great 
progress  chiefly  through  the  labours  of  the  London  Missionary 
Society’s  missionaries,  with  whom  are  also  associated  several  agents 
of  the  Friends'  Foreign  Mission  Association.  About  1200  congrega- 
' lions  have  been  formed,  and  about  9b0  schools,  in  which  nearly 
50,000  children  receive  instruction  ; aud  there  are  also  normal 
schools  and  colleges  where  teachers,  pastors,  evangelists,  and  tlio 
eons  of  the  upper  classes  arc  well  educated.  A considerable  amount 
of  literature  has  been  prepared,  and  several  printing  presses  are  con- 
stantly at  work.  Very  marked  advance  has  been  made  as  regards 
the  morality  of  the  people  by  the  suppression  of  the  grosser  and 
more  open  forms  of  vice,  the  a I edition  of  polygamy,  and  the  rest  lie- 
; lions  placed  upon  arbitrary  divorce.  All  tne  barbarous  punish* 
ments  of  the  old  Inws  Imvi-Wn  done  away  with  ; and  the  only  war 
carried  on  during  tho  present  reigu  was  conducted  with  mu-U 
| humanity  as  veil  as  sagacity  tint  ream  sturdily  restored. 
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Although  the**  changes  have  as  yet  only  affected  about  a fourth 
part  of  the  whole  population,  there  is  muon  to  believe  that  the 
influences  at  work  in  the  centre  of  the  island  will  eventually  affect 
all  the  different  tribes.  Missionary  work  is  also  carried  on  by 
English  Episcopalians  (S.  P.  G.),  Norwegian  Lutherans,  and  French 
BmuHI  Catholics. 

i.  T.*rn-  The  government  of  Madagascar  during  tho  present  century  has 
been  and  still  is  monarchical  theoretically  despotic,  but  practi- 
cally limitsd  in  various  ways.  Radima  1.  and  Rauavuloua  1.  were 
much  more  absolute  sovereigns  than  thoso  before  or  after  them, 
but  even  they  were  largely  restrained  by  public  opinion.  New  laws 
are  announced  at  large  assemblies  of  the  people,  whoso  consent  is 
naked,  and  always  given  through  the  headmen  of  the  different 
^divisions  of  native  society;  and  this  custom  is  no  doubt  a “sur- 
vival ” from  a time  wheu  the  mte  assent  was  not  a merely  fop 
mol  act,  as  it  has  now  almost  entirely  become.  The  large  disci- 
plined army  formed  by  Radima  I.  aided  ranch  in  changing  what  was 
Formerly  a somewhat  limited  monarchy  into  an  absolute  one.  The 
H6va  queen's  authority  is  maintained  over  the  central  and  eastern 
portions  of  Madagascar,  and  at  almost  all  the  ports,  by  governors 
appointed  by  the  queen,  and  supported  by  small  garrisons  of  H6va 
troops.  At  the  same  time  the  chief*  of  the  various  tribes  are  left 
io  possession  of  a good  deal  of  their  former  honours  and  influence, 
so  long  aa  they  acknowledge  the  suzerainty  of  the  Hova  sovereign, 
and  perform  a certain  amount  of  Government  service.  The 
present  oueen  and  her  predecessor  have  both  been  married  to  the 
prime  minister,  a man  of  great  ability  and  sagacity,  who,  by  his  * 
position  aa  husband  and  chief  adviser  of  the  sovereign,  is  the  virtual 
ruler  of  the  country.  Chiefly  owing  to  his  influence,  the  last  live  or 
six  vears  have  bvvn  marked  by  the  introduction  of  several  measures 
tootling  to  modifythG  government  of  the  country  and  improve  the 
administration.  The  purpose  of  these  new  laws  is  to  weaken  tho 
old  oppressive  Mil  system  ; to  remodel  the  army ; to  appoint  a 
kind  oi  local  magistracy  and  registrars ; to  encourage  education  j 
and  to  form  a responsible  ministry,  with  departments  of  justice, 
war,  education,  agriculture,  commerce,  revenue,  Ac. 

Owing  to  the  conservative  habits  of  the  people,  considerable  time 
will  prooably  elapse  before  all  these  measures  are  carried  into  effect, 
but  their  mere  enactment  is  a proof  of  the  progress  of  enlightened 
Army.  ideas.  Until  lately  the  military  service  has  been  very  oppressive 
upon  certain  classes,  being  for  life,  and  without  any  pay;  but  it  is 
now  to  be  made  compulsory  upon  all,  and  for  short  periods  only. 
The  Hire*  army  has  been  variously  estimated  at  from  80,000  to 
40,000  men,  although  it  is  popularly  termed  ny  FMo-Alin-dtl  Ay,  i.e,, 
“the  Tan  ten-thousand  men.’  Military  rank  is  reckoned  by  num- 
bers, from  one  “ honour,”  that  of  a private,  to  sixteen  “ honours,” 
the  rank  of  the  highest  officer  ; but  several  of  the  English  words 
for  different  ranks  are  employed,  as  a sergeant,  captain,  general, 
-■'b'**-  marshal,  &c.  Justice  has  hitherto  been  administered  by  a number 
of  unpaid  judges  appointed  by  the  sovereign,  and  they  generally  sit  I 
in  the  open  air.  There  appears  to  be  a somewhat  small  amount  of 
crimes  of  violence;  but  catllo-stonling  raids  made  by  one  tribe  upon 
another  are  a frequent  cause  of  petty  ware  |«W  f mm  the  Hova 
i>\  .-nq'*.  authority.  The  revenue  of  the  Government  is  derived  from  customs 
duties,  firat  fruits,  flues  and  confiscation  of  offenders'  property,  and 
a money  offering  called  hAsina*  presented  on  a great  variety  ol 
occasions  both  to  the  sovereign  in  person  and  to  her  representa- 
tives ; and  theso  are  supplemented  by  *?  benevolences (in  tho 
mcdiirral  sense  of  the  worn)  levied  upon  the  people  for  occasional 
State  necessities.  Besides  these,  the  Government  claims  the  unpaid 
service  of  all  classes  of  the  community  for  all  kinds  of  public  work. 
Consuls  appointed  by  the  English,  French,  and  American  Govern- 
ments are  accredited  to  the  Malagasy  sovereign,  and  tho  queen  has 
a consul  in  England,  and  a consular  agent  at  Mauritius.  During 
the  late  Lord  Clarendon’s  tenure  of  office  as  foreign  secretary 
au  understanding  was  come  to  between  the  English  and  French 
Governments  by  which  it  was  agreed  that  each  power  should  respect 
the  independence  of  Madagascar ; and,  although  the  intrigues  of 
Jesuit  priests  have  more  than  once  fomented  difficulties  between 
the  native  Government  and  the  French,  it  may  lie  hoped  that  tho 
home  authorities  in  Franco  will  still  ItflM  to  intcrD-re,  and  will  i 
allow  the  Malagasy  undisturbed  by  far  of  foreign  invasion — 
quietly  to  advance  in  that  path  of  progress  which  they  hove  for  some 
years  been  following  with  trach  happy  results.  Tho  best  prospects 
for  the  future  of  the  country  would  appear  to  be  bound  up  in  the 
gradual  consolidation  of  the  central  Hova  authority  over  the  whole 
island,  bringing  to  every  part  of  it  Am  civilizing  und  sit  lightening 
influences  which  have  already  worked  such  changes  in  the  central 
provinces, 

Antananarivo,  the  capital  of  Madagascar,  Is  by  far  the  largest 
city  in  the  island.  It  liaa  about  100,000  inhabitants,  and  haabven 
almost  rebuilt  during  the  lost  twelve  years,  the  old  timber  and  rush 
houses  being  nearly  all  replaced  by  much  large/  and  more  substan- 
tial ones  of  sun -dr  id  bnck  and  stone,  constructed  in  European 
fuhipn.  A group  of  royal  |»lae«-*,  with  lofty  roofs  and  stone- 
arched  verandah*,  crown*  the  summit  of  the  ridge  on  and  around 
which  the  city  is  built,  and  hardly  leas  conspicuous  is  tho  grand 
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new  residence  of  the  prune  minister.  Fonr  handsome  stons 
memorial  churches,  with  spires  or  towers,  mark  tho  spots  where 
tho  Christian  martyrs  suffered  ; and  other  prominent  buildings  are 
tho  Chapel  Royal,  tho  Norwegian  and  the  Homan  Catholic  churches, 
the  London  Missionary  College,  tho  London  Missionary  Society  and 
the  Friends'  normal  schools,  mission  hospitals,  th#  court  of  justice^ 
and  numerous  large  Congregational  churches  of  sun-dried  brick. 

Next  to  tho  capital  in  size  are  the  port  of  MoiangA,  on  the  north- 
west coast,  with  about  14,000  mhaoitants  ; TamatAve,  the  chief 
eastern  port,  and  Fianorantsoa,  the  chief  town  of  tho  BeUilco,  each 
with  abont  6000  people  and  Amb6himhnga,  the  old  capital  of 
Imerina,  with  about  5000.  There  are  very  few  placet  besides  theso 
with  as  many  as  5000  people,  and  the  majority  of  nativo  towns  are 
small.  The  population  is  dense  in  two  or  threo  districts  only,  and 
the  entire  island  is  variously  estimated  to  contain  from  fonr  to 
five  millions  of  inhabitants. 

Literal*™. — a.  <ao»l<tcr»Mi<  number  of  books  have  been  written  upon  lli  tiru- 
Car.  both  in  ihe  English  and  French  languages,  but  many  of  the  Utter  arc  of  Hill* 
value.  And  during  tho  Du  twenty  year*  a treat  many  poper*  upon  the  exploration* 
natural  rtwurccs,  animal  and  vogotabkr  Lire,  and  political  ami  religious  condition 
of  the  country  have  appeared  In  various  periodicals  and  In  the  Proceedings  oi 
tho  different  kerned  aorlealcn,  both  English  and  French.  In  tho  following  lists 
no  attempt  is  made  at  coroplstcnce*,  but  only  to  select  the  awl  Importsfit  of  rsets 
class.  As  regards  til*  adcmlflc  aspects  of  the  country,  almost  everythin*  worth 
preserving  In  previous  hooka  ami  papers  will  be  tDchuJnl  in  tbs  magnifternt  work 
now  la  course  of  publication  In  twenty-right  4io  vots  by  M,  Alfred  Gtandkller,  en- 
titled, Nlstotre  Returrilc,  Pkyiiyvc.  rt  Pvitliqvs  de  Madagascar.  OI  this  magnum 
opus  four  volumes  a;e  already  issued. 

Of  books  treating  of  the  country  generally,  tho  following  are  the  meat  note- 
worthy liamoud,  Madagascar,  l.te  Rschesl  end  woof  frritfull  Island  is  the 
World,  London,  1643 1 Boothby,  A Bs  dft  Discoeerg  or  Description  of  (he  most 
fa  me  a j Islasd  cf  Madagascar  or  St  Lnireect,  London.  1664:  Hsccnrt,  Hitt. art  ties 
la  granxU  Itit  de  Madagascar,  parts,  lCjd;  Madagascar,  or  Robert  Drury's  Journal 
during  Ftfiecn  Years'  Captivity  on  that  Island,  London,  172*;  Vcrrget  rt  M>  u ires 
dd  Maurice  Auguste  com/*  de  BenyameH.  I “aria,  171*1 ; ItoclMin,  Voyages  A Mades- 
go  tear,  Ac.,  l’uris,  an  x.;  Fn.  brr.tllo,  I Hite  ire  dt  Madagascar,  lain  de  France, 
iff*)-,  Copland,  .4  Illtlory  of  the  Islam!  of  M adagasotr,  London.  1852 ; Ellis,  History 
of  Madagascar,  Loudon,  1838;  Lectured  de  LacumbS,  Vvyage  6 Madagascar  rt  a ur 
Vet  Comoro,  Ports,  1840;  G at  Ham,  Documents  star . . . la  partis  orcidrelale  dt 
Madagascar,  Parts.  |R«;  Mac*  Oescartrs,  Hlsteir*  rt  Oiorraphie  de  Madagascar, 
Parts,  IW8  ; Kills.  JTirre  its  its  to  Madagascar,  London,  18** ; Ottw,  Madagas- 
car and  the  Malaga  ry.  London.  1863  ; S>bree,  Madagascar  and  Us  People,  London, 
1870  ; articles  in  Rente  de s Ileus  Monies,  1872;  Ttmtara  mg  Andrtana  rto  Mada- 
gascar: I Oslo  ire  dot  Ran  fhnjrusa  dapres  Its  mantiscnls  Malgaches.  Antana- 
narivo, 1H75  ; Mullens.  7VWre  Mouths  fa  Madagascar,  London,  1575 ; Blanchard, 
Eile  de  Madagascar,  Paris,  1818;  Dahla  Mmtktpaskar  og  dees  Rehear*,  Chris- 
tiania. 1870-78;  The  Anionitmtneo  Ammmal,  Nos.  l.-v.,  1878-01;  and  Hitwee, 
The  Ureal  African  Island,  Lund  on,  IMP,  and  “Ttw  Arts  and  Commerce  at 
Madagascar.1*  four.  Roe.  Arts,  June  4,  1880. 

Philology. — Houtman,  Rpraat  ends  troerd  book  fa  de  ifalri-tche  emit 
Madegaskarteke  talen,  Amwordsm,  1603;  Vepage  de  C.  uoa  lleemsterk;  Poets- 
bulatre  de  ta  longue  paries  dans  Tile  8a mi- Laurent,  Amsterdam,  1**13 ; 
Megtscr,  Brsehreibung  der  Mtgfdiye*  tend  WeilberkumUn  Ituul  Mid  nr:  tear, 
with  dictionary  sad  dialogues.  Allcnburg.  1009;  Arthua,  Co/teguia  Latino- 
Mcdtgica  el  Madagascariea,  Frankfort,  1615;  ChaHsnd,  IV«*it'uic* //wnyals- 
tnalgnche  cl  malgaeAe-fra»(au,  lie  do  Franc*.  1773;  Frubervilte,  IPehoer 
Hair*  /rcrncaiRruodecatse,  3 tola.,  Ik  do  Franc*.  Dumont  D Krvtlic,  Vonaget 
deli  Comfit  T Astrolabe,  volume  on  ** PhUologle,*’ Phrla,  1&S3;  Freeman  and  Johns, 
Dictionary  of  the  Malagasy  Language  {Eng.  Mat.  end  Hal.- Png  t,  Antankrtarti-o, 
18.W;  Daiincnd,  Vocat-ulatre  ft  Orarsmaire  nour  lea  langutt  Ma/gaches,  Saialara 
et  Bitsisuisdres,  Bourbon,  |MJ;  H.  C.  Mtsalonarlea'  Ditlionnairt  P range is- 
Mastnche,  IWutiicm.lSAS.  and  Dtctton*eir*M<*fgaehe-Pi  amgals,  Keunloa,  law?  Van 
d-rTuak.  *■  thitin-- « of  a Grammar  of  the  Malagasy  Language, “ Jour,  Any.  Aiiat. 
Art-*.,  HUM;  AllloTi-1.  Oram  moire  Magache-IL  ra,  Antanknsiivo,  1877 1 *.  I. 
Cousins,  Chiki <e  Introduction  to  the  Siudy  of  the  Malagasy  Language  as  spohea 
ta  Imerina.  Aoua,  1873  ; Sewell,  DU « utmary  pf.  i.  >v  Mat.,  Arlan  , |i*7X; 
Mavrv  do  Marin,  Uraminaire  Mai; ache.  Faria,  1876;  Id..  Essai  >ur  Is  Ma/goche, 
cw  Etude  cvn i parts  des  langurs  Jarassaite,  Mat-pschr,  et  Melagte,  Pari*.  1*76 ; lil_. 
Is  Janiin  des  I!  Mines  ikntntrnnn,  Paris,  IK7*> ; Ihible,  flprcnvM  of  Mai  wasp 
Pott -tore.  AtiUn^  1877  ; ami  W,  E.  C 'tttifts,  - Tim  Malagasy  Lanpioge,"  In  Trams 
J’iii.  Roc.,  li^TA.  Br«Me*  Hk*o  there  are  several  valuable  papers  by  Dohle  in 
the  yearly  nut.ihpni  of  The  Artanonariro  Annu  it  (ante},  and  a number  of  abort 
vocabularies  of  eoaot  and  Other  dlalecra  of  Malagasy  in  tho  notes  of  various 
expl  nuciry  Journeys  paMMhod  at  AlMlniitva  noticed  below. 

Seient(«c.-  Oeaerot  and  t’rplo  -at.-ry.—S'  ink'll,  Voyaged  Madagascar?,  Parts, 
1861;  Ctiignet,  •*  Facuralon  *ur  la  CfltO  NoM-e*t  *1*  I'llo  do  Madagascar, 
Butt.  .*>«■  iitog.,  Sept-  *t  Oct..  !W7;  Gmn' Idler,  “Mmt  ijrawnr,"  ML  8oe.  (Hog,, 
August  1871:  Id..  " Kactirshm  chca  lea  Aulanoaawa  fimgrdl^"  Rett,  Hoe.  Ocvg- 
Feb.  1877;  Id..  •*  Madagascar," /teff.  &c.  (H  v.,  April  1872;  Mul,’- n\  " Central 
riTiVliicis  of  Msdagn.'  - ir,"  Pror.  Roy  C-rg.  Sne.,  January  1*7&;  M*iree,  Sc,  nth- 
roil  Madagascar,  Antau,,  1878;  llooWcr,  Mvrihcsst  Madagascar,  Antan., 
1877;  Rtchord— It,  Lights  and  SAadom  (South  wrst  Maitipajcar  j,  Antan.,  1877; 
ch*p  it.  vol.  K,  Of  Wallace’s  Oecr/raphtral  iHifrit-ution  of  Animals,  l^rvdon, 
1878 ; silifte,  •Obserrathus  on  the  Physical  Geography  and  Geosiigy  «f  Madaghp- 
rar."  ICaivr*.  Augiual  I*.  IB7|* ; Id.  “History  of  our  Geographical  Knowledge  of 
Madagascar,"  Prcc.  Roy  (levy.  At*  , October  1879;  chap.  xJx.  In  WsBacv'a  Island 
Life,  London,  t?*40;  Cowm.  TAr  Haro  Land,  Antaa,  1MI ; Id..  “ Esploen- 
Uons  In  South  Madagnacai Pr>«.  Roy.  Oevg.  Sec.  8op0-  D«2.  Tho  best  renn-sl 
map  of  Madagascar  t*  that  published  by  Kov.  Dr  MuOaus  In  1878.  which  la  to 
a large  iicale  <lz(  mile*  to  the  htch|.  and  Include*  almoat  every  journey  madu 
up  io  that  date,  but  la  somewhat  deficient  aa  regards  tho  daUaoatioo  of  tho 
phvtical  gwigrryhy. 

XoMogv  — King.  •*  Insckten  too  Madacaakar."  In  RSa,  Ak.  der  Wis*mseh<\f!ra, 
Berlin,  I sjj;  BnuduvaL  /'a«a«  Pniomcloglgue dt  Madagascar,  Ac.,  Parts,  1W-1 : 
Owen.  Mteir-vaph  on  the  .iye-ayc.  I^imtix.  1868;  Vlnaovi,  Anmesdes  des  lies  RA- 
anus,  Modes, rascar,  Ac..  Farl*,  1863;  K»r.-»  ••Natural  lllotovy  of  Madagascar," 
/Ync.  Sot.,  1843;  Sc  later,  “ Mammal*  of  Madagaarar."  Quart.  Jour.  .Vi,.  April 

1864 1 Pollen  and  Van  Dam.  Recherches  smr  la  Panne  dr  Madagaseesr  ri  irs  Ihi-rn- 
dances,  & sot*.,  toyden.  IA>;j  sg..  Bartlaub.  [He  P dgrl  Madagascar*  send  ,1sr 
f-machbarten  In>ctgn,pprn,  Hall*.  >877  ; “ krJiqutw  P.utrnbrrylanw— Zocdogle,"  la 
the  Bremen  Ifattmn  t sen  schei/i  llch*  Veiri*. . April  l’***l  ; a too  very  noreenma 
article  ivn  Madagascar  animals,  buds,  Ac.,  la  /'roc  Zo of.  Dec.,  1863-61,  and  lf| 
Ann.  and  Mag.  v(  Sat.  /fiat.,  Il*'d-M 

A,..' «y  —Hn  Frill  Thouara.  Histoire  det  Vrgftaa*  reeueiV.Js  smr  let  tries 
de  . . Madagascar,  Ihiri*.  l*«‘l;  “Flora!  Madaga-cartensto  fragments."  In 
Anna’rt  de»  Sciences  IfatureHts,  4 «-r.,  volv  vl..  si  I.  Iff. | Davidson. 
“Acoouit,  litohglcai  aai  FbyBdogkal,  of  the  MaJajpsacag  FuAaoa  Gnloaf 
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{TWnffMitta  rnu*lt*a)~  Jour.  of  Anal,  and  Pkp.,  vol,  v|i|.;  »rtld<«  on  f*rn» 
■•4  flooring  plant*.  In  7.1**,  Sac  Jomr.~Bsd.,  for  ISM.  1674,  ltt77,  lv«); 

'•  RetlqulM  Rnu-oborgUii*.*'  lit  tbu  Brenirn  JSatmrmiuen*thafl!ukt  Vertin.  K.v 
•wrtjbur  I860;  Baker  on  “Tbe  PUuiU  o|  Mnduguirar."  JSalart,  I)>XTinbor  U,  1**0, 
und  m “ Botany  of  Prac.  nf  BrU.  Ante.,  1WU. 

Amlkropo'i^ji. — Oliver,  “The  Ultra*  ami  other  CharactrriuLe  Trtlw*  of 
kladagaacar,"  Jour.  Amtkrop.  /mil.,  1848:  Wake.  “ Tim  l:.tco  tiiun  n'a  of  ll.o 
Madectaaea,"  /kid.,  l*ej  ; M alien*.  “On  the  Oricin  and  Progr*»a  of  the  PtopJeof 
Madagaacar,"  /bid.,  1874;  Wake.  “Notmoa  the  Ortgin  of  tho  )l  *(*£**  y,“  /bid  . I Sol ; 
Sxbree,  " Malagaiy  Folk-Lora  and  Popuur  Sapvmuion*,''  Foil -Lore  Sac.  fUcord, 
1880;  Id.,  The  Oratcrj,  Song*.  Legmd,.  and  Folk- Td/tt  of  Out  Aljapup,  1*42. 

koilpiom*  Union/. — Freeman  and  John*,  Zfarraltte  e f Ike  pcritcmtioni  of  the 
rjvtttutni  la  Madagascar,  l.ondon,  IMO;  Prout,  k/adatjaicar,  in  J/Utiout  and 
» » MaOfri,  London,  1663 ; EUi*.  Madogtucor  FtrtiUod.  London,  1887  ; Id,,  The 
JJ.irtyr  Ckarck,  London.  1889;  “ ReHjjtan  In  llftdngMCar,"  Ck.  Qaarf  fie r , July 
1A7H ; and  Ten  Yean'  RttUte  of  A/uii^n  Wort  in  Cdanartoa  with  Ike  London 
Muiiottarp  Socirlf,  1670-80.  AjtiatL.  1880.  (J.  &.  Jr.) 

MADDALON I,  a city  of  Italy,  in  the  province  of 
Caaerta  (Terra  di  Lavoro),  about  3J  milea  south-east  of 
Caserta,  with  a station  both  on  the  railway  from  Casertu 
to  Beuevcoto  and  on  that  from  Caserta  to  Avellino.  It  is 
prettily  situated  at  the  base  of  one  of  the  Tiffata  hills,  the 
towers  of  its  mediaeval  castle  and  the  church  of  San  Michele 
crowning  the  heights  above.  The  fine  old  palace  of  the 
Caracas,  once  dukes  of  Maddaloni,  tho  old  college  now 
named  after  Giordano  Bruno,  and  the  institute  for  the 
sons  of  soldiers  (dating  from  1859,  and  accommodating 
600  pupils)  are  tho  chief  points  of  interest.  In  1871  tho 
population  was  18,767.  About  2£  miles  to  the  east,  at 
Valle  di  Madd&loni,  the  Caroline  aqueduct  (no  called  after 
Charles  TV.  of  Naples),  conveying  the  water  of  the  Tiburno 
to  Caserta  (a  distance  of  19  miles),  is  carried  across  tho 
valley  botween  Monte  Longano  and  Monte  Gargano  by  a 
threefold  series  of  noble  arches  rising  to  a height  of  178 
feet  The  work  was  designed  by  Lodovico  Vanvitelli,  aud 
constructed  botween  1753  and  1759. 

Maddaloni  (in  medimval  documents  Matalonum,  M vlalonum, 
and  Maadaloiuu/t) lies  on  the  Appian  Way,  and  is  doubtfully  identi- 
fied with  Seoauela.  Its  castle  and  walls  are  probably  of  Lombard 
origin.  The  first  count  of  Maddaloni  was  invested  with  the  fief  in 
1<65,  tho  first  duke  in  1553.  In  1860  Gonvral  Bixio’s  volunteers 
beat  tho  royal  Neapolitan  forces  at  Maddaloni.  S«o  A.  do  Reumont, 
The  Carafas  of  Maddaloni , Bohn's  series,  185-4. 

MADDEN,  Sir  Frederic  (1801-1873),  one  of  the 
first  paleographers  and  antiquaries  of  his  time,  and  for 
nearly  forty  years  assistant  keeper  and  keeper  of  manu- 
scripts at  the  British  Museum,  was  born  at  Portsmouth 
on  February  16,  1801,  tho  son  of  an  officer  of  Irish 
extraction.  From  his  earliest  years  he  displayed  a strong 
bent  to  linguistic  and  antiquarian  Btudies.  In  1825  he 
was  engaged  in  collating  the  text  of  Caedmon  for  the 
university  of  Oxford,  and  assisting  Dr  Bliss  in  editing 
Blore’s  Monumental  Remains ; in  the  following  year  he 
joiued  Mr  Roscoe  in  preparing  a catalogue  of  tho  earl 
of  Leicester’s  MSS.  at  Holkham,  which  was  completed 
in  eight  volumes  folio,  but  remains  unpublished.  In  the 
same  year  he  was  engaged  by  tho  British  Museum  to  assist 
in  the  preparation  of  the  classed  catalogue  of  printed  books 
at  that  timo  contemplated,  and  in  1828  he  became  assistant 
keeper  of  manuscripts.  In  1833  he  was  knighted,  and  in 
1837  succeeded  the  Rev.  Josiuh  Forah&ll  as  keeper  of 
manuscripts,  which  office  he  continued  to  hold  until  his 
retirement  in  1866.  Notwithstanding  his  indefatigable 
attention  to  his  official  duties,  he  found  time  for  a great 
n mount  of  exceedingly  valuable  literary  work.  ^Between 
1828  and  1838  he  edited  for  the  lvoxburgho  Club  the  old 
£nglbh  romances  of  Havelok  (he  Dane  (discovered  by  him- 
self among  the  Laudian  MSS.  in  the  Bodleian)  and  William 
and  the  Werwolf,  and  the  old  English  versions  of  the  Grata 
Jlomanorum.  In  1839  be  edited  the  ancient  metrical 
romances  of  Syr  Gaxvayne  for  the  Bannatyne  Club,  and  in 
1817  Layamon’s  Brut , with  a prose  translation,  for  the 
Society  of  Antiquaries.  In  1850  tho  magnificent  edition 
of  Wickliffe’s  translations  of  the  Scriptures  from  the  original 
MSS.,  upon  which  ho  and  his  coadjutor,  Mr  Forshall,  had 
been  engaged  for  twenty  years,  was  published  by  the 
university  of  Oxford.  In  1866-69  he  edited  the  Historia 


Minor  of  Matthew  Paris  for  tho  Rolls  series.  In  1833  he 
prepared  the  literary  part  of  Mr  Shaw’s  work  on  Illuminated 
Ornaments  ; and  in  1850  he  edited  the  English  translation 
of  Sil  vest  re's  Universal  Dal  geography.  He  had  projected 

a history  of  chess  in  the  .Middle  Ages;  ill-health,  however, 
nnd  other  causes,  prevented  the  completion  of  the  work. 
Ho  died  on  March  8,  1873,  bequeathing  his  journals  and 
other  private  papers  to  the  Bodleian  Library,  where  they 
aro  to  remain  unopened  until  1920. 

Sir  Frederic  Madden'*  attainments  were  great,  and  his  strrievs 
to  literature  highly  distinguished.  Ho  was  perhaps  the  first 
paleographer  of  liis  day,  and  os  keeper  of  manuscripts  was  wokt 
zealous  aud  industrious,  imposing  a largo  amount  of  manual  as  well 
os  intellectual  labour  upon  himself,  and  continually,  although  too 
often  unsuccessfully,  exerting  himself  to  enrich  the  collections 
committed  to  his  care.  He  was  an  acute  as  well  as  a laborious 
antiquary,  hut  rather  qualified  for  critical  than  for  original  research, 
and  nis  uuacquaintnncu  with  German  prevented  his  ranking  hi^ti 
s.«  a philologer,  although  ho  paid  much  attention  to  the  early 
dialectical  forms  of  French  and  English.  His  judgment  was  shown 
the  substantial  value  of  the  works  edited  by  him.  Wickliffe's 
Bibio  is  the  first  English  version  ; Layamon’s  Brut , a setni-Saxou 
paraiihnuo  of  the  Noruiau  Brut  of  Robert  Wace,  unites  two  ages 
of  English  poetry,  is  an  inestimable  monument  of  the  langusgo 
at  the  period  of  its  composition,  and  possesvs  no  smsll  poetical 
merit ; while  Itavclok  is  bardlylcss  Important  in  a philological  and 
a metrical  poiut  of  view.  The  first  volume  of  his  edition  of 
Matthew  I’aiis  contains  a valuable  critical  introduction,  and  the 
third  a biography  of  the  historian,  with  an  estimate  of  his  place 
in  literature.  Sir  Frederic’s  minor  contributions  to  antiquarian 
research  were  exceedingly  numerous : the  best  known,  perhaps, 
is  his  dissertation  on  the  ortLograpby  of  Shakespeare's  name, 
which,  mainly  on  the  strength  of  top  r lorio  autograph,  he  contends 
should  be  “ohakspere.”  This  moao  of  spelling  has  been  adopted 
hr  the  New  Shakepere  Society.  It  is  not  generally  known  that  Sir 
Frederic  waa  the  first  to  di*H  ' * " “ 


) discover  the  “Perkins”  forgeries  in  the 
duke  of  Devonshire  folio  Shakespeare,  although  private  consider- 
ations induced  him  to  leave  the  further  elucidation  of  the  matter 
to  others.  He  also  promptly  detected  the  fabrications  of  the  Greek 
Simouides,  which  had  imposed  upon  some  of  the  first  scholars  in 
Germany. 

MADDER,  or  Dyer’s  Madder,  is  the  root  of  Rulia 
tindorum,  L.,  and  perhiipa  of  R.  peregrina,  L.,  as  well, 
both  being  European  ; but  R.  cordifolia,  L.,  and  perhaps 
Mungista,  Roxb.,  a native  of  the  mountains  of  Nepal, 
Bengal,  Japan,  Ac.,  supply  the  ludian  madder  or  niaujit 
(see  Pickering,  Chron.  Hist,  of  PL,  421  ; Drury,  Useful 
Plant i of  India,  541).  Rubia  is  & genus  of  about  thirty 
species  of  the  tribe  Gttliea  of  the  order  RuLiacek,  and 
much  resembles  tho  familiar  Gal  turns , eg.,  the  lady's 
bedstr&w  and  cleaver  of  English  hedges  having  similarly 
whorled  leaves,  but  the  parts  of  tho  flowers  are  in  fives  and 
not  fours,  while  tho  fruit  is  somewhat  fleshy.  Tho  solo 
British  species  is  Rubia  peregrine/ , L.  Tho  use  of  madder 
appears  to  have  been  known  from  the  earliest  times, 
as  cloth  dyed  with  it  has  been  found  on  the  Egyptian 
mummies.  It  was  tho  IptvBiZavov  used  for  dyeing  the 
cloaks  of  the  Libyan  women  in  the  days  of  Herodotus 
(Herod.,  iv.  189).  It  is  the  ipv0p6&ayt>v  of  Dioucorides, 
who  speaks  of  its  cultivation  in  Caria  (iii.  ICO),  and  of 
Hippocrates  (De  Morb.  Mul.,  i),  and  tho  Rttbia  of  Pliny 
(xix.  17),  (see  Pickering,  p.  275).  Rubia  tindorum,  L.,  a 
native  of  western  Europe,  Ac.,  has  been  extensively  culti- 
vated in  South  Europe,  France,  where  it  is  called  garance ; 
and  Holland,  and  to  a small  extent  in  the  United  Stues: 
Large  quantities  have  been  imported  into  England  from 
Smyrna,  Trieste,  Leghorn,  Ac.  Tho  cultivation,  however, 
is  decreasing  einco  alizarin,  the  red  colouring  principle  of 
madder,  has  been  made  artificially  (nee  AliZAMX).  M udder 
was  employed  medicinally  by  the  ancients  and  in  the  Middle 
Ages.  Gerard,  in  1597,  speaks  of  it  as  having  been  culti- 
vated in  many  gardens  in  his  day,  and  describes  its  sup- 
posed many  virtues  ( Hcrhall , p.  900) ; but  the  influence  of 
madder  over  the  system  is  now  believed  to  bo  exceedingly 
slight.  Its  most  remarkable  physiological  effect  is  that  of 
colouring  red  tho  bonus  of  animals  fed  upon  it,  as  also  the 
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chw.t  and  beaks  of  birds.  This  appears  to  be  due  to  the 
chemical  affinity  of  phosphate  of  lime  for  the  colouring 
matter  (Pereira,  Mat.  JMf.,  vol.  ii.  pt,  il  p.  52).  Jlubia 
rhi/tiuif.  Mol.,  has  been  used  for  dyeing  red  from  time 
immemorial  (Pickering,  p»  06 1).  The  chay-root,  which 

furnishes  a red  dye  in  Coromandel  and  other  parts  of 
India,  is  obtained  from  lied  got  is  umMlata , Lam.,  of  the 
same  family  as  madder  (Drury,  p.  366). 

MADEIHA.  The  Madeira*,  a group  of  islands  in  the 
North  Atlantic  Ocean  belonging  to  Portugal,  consist  of  two 
inhabited  islands  named  Madeira  and  Porto  Santo,  and 
three  uninhabited  rocks  named  collectively  tho  Desert  as. 
Funchal,  the  capital  of  Madeira,  is  on  tho  south  coast  of 
the  principal  islaud,  in  32a  37'  45"  N.  lat,  16°  55'  20" 
W.  long.  It  is  about  360  miles  from  the  coast  of  Africa, 
535  miles  from  Lisbon,  1215  from  Plymouth,  240  from 
Teneriffe,  and  480  from  Santa  Maria,  tho  nearest  of  the 
Azores.  Funchal  is  connected  by  tho  Brazilian  submarine 
telegraph,  which  belongs  to  a British  company,  with 
Lisbon  on  the  one  hand,  nucl  on  tho  other  with  Brazil. 

Madeira,  the  largest  island  of  the  group,  has  a length  of 
30  geographical  miles,  an  extreme  breadth  of  13  miles, 
and  a coast-line  of  80  or  90  miles.  Its  longer  axis  lies  east 
8nd  west,  in  which  direction  ic  is  traversed  by  n mountain 
chain,  the  backbone  of  the  island,  having  a mean  altitude 
of  4000  feet,  up  to  which  many  deep  ravines  penetrate 
from  both  coasts,  rendering  travelling  by  land  from  place 
to  placo  a very  tedious  and  fatiguing  labour.  Pico  Ruivo, 
the  highest  summit,  stands  in  the  centre  of  the  island,  and 
has  a height  of  6100  feet,  but  some  of  tho  adjacent  sum- 
mits are  very  little  lower.  The  depth  and  narrowness  of 
the  ravines,  tho  loftiness  of  tho  ruggpd  peaks  that  tower 
above  them,  the  bold  precipices  of  the  coast,  and  the 
proximity  of  the  sea  afford  many  scenes  of  picturesque 
beauty  or  striking  grandeur  which  are  continually  changing 
in  character  as  the  traveller  advances  on  his  way.  The 
greater  part  of  the  interior  is  uniuhabited,  fc  the  towns, 
villages,  and  scattered  huts  lie  either  at  the  mouths  of 
raviues  or  upon  the  lower  slopes  that  extend  from  the 
mountains  to  the  coast  Tho  ridges  between  tho  ravines 
usually  terminate  in  lofty  headlands,  one  of  which  has  tho 
height  of  1920  feet,  and  much  of  the  coast  is  bound  by 
precipices  of  dark  basalt  Tho  north  coast,  having  been 
more  exposed  to  the  erosion  of  the  sea,  is  on  tho  whole 
more  precipitous  than  the  south  coast,  and  presents  every- 
where a wilder  aspect  On  the  south  there  is  left  very 
little  of  tho  indigenous  forest  which  once  clothed  the  whole 
island  and  gave  it  the  name  it  bears  (Madeira,  from  vxateria, 
wood),  bat  on  the  north  some  of  the  valleys  still  contain 
native  trees  of  fine  growth.  A long,  narrow,  and  compara- 
tively low  rocky  promontory  forms  tho  eastern  extremity 
©f  the  island,  and  hero  is  to  bo  seen  a tract  of  calcareous 
sand,  known  as  the  Fossil  Bed,  containing  land  shells  and 
numerous  bodies  resembling  the  roots  of  trees,  probably 
produced  by  infiltration.  Upon  an  islet  off  this  promontory 
stands  tho  only  lighthouse  of  the  group.  It  has  a flashing 
light  visible  at  the  distance  of  25  miles  in  clear  weather. 

History. — It  has  been  conjectured,  but  on  insufficient 
evidence,  that  the  Phoenicians  discovered  Madeira  at  a 
very  early  period.  Pliny  mentions  certain  Pnrple  or 
Mauretanian  Islands,  the  position  of  which  with  reference 
to  the  Fortunate  Islands  or  Canaries  might  seem  to  indi- 
cate the  Madeira*.  There  is  a romantic  story,  of  doubtful 
truth,  to  ilie  effect  that  two  lovers,  Robert  Machim  and 
Anna  d’Arfet,  fleeing  from  England  to  France  in  1346, 
were  driven  out  of  their  courso  by  a violent  storm,  aud 
cast  on  the  coast  of  Madeira  at  the  pkco  subsequently 
named  Macbico,  in  memory  of  one  of  them.  On  the 
evidence  of  a portulano  dated  1331,  preserved  at  Florence, 
it  would  appear  that  Madeira  had  been  discovered  long 
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previous  to  that  date  by  Portuguese  vessels  under  Genoese 
captains.  In  1419  two  of  the  captains  of  Prince  Henry  of 
Portugal  were  driven  by  a storm  to  the  island  called  by 
them  Porto  Santo,  or  Holy  Port,  in  gratitude  for  their 
rescue  from  shipwreck.  The  next  year  an  expedition  was 
sent  out  to  colonize  tho  island,  and,  Madeira  being  descried, 
they  mado  for  it,  and  took  possession  on  behalf  of  the 
Portuguese  crown.  The  islands  were  then  uninhabited. 
For  the  sixty  years  intervening  between  1580  and  1640, 
Madeira,  with  Portugal  itself,  was  under  Spanish  rule.  In 
1801  British  troops  occupied  the  island  for  a few  months, 
commanded  by  General  Beresford,  and  it  was  again  under 
tho  British  flag  from  1807  to  1814.  Madeira  is  now  a 
province  and  an  integral  part  of  tho  Portuguese  kingdom, 
entitled  to  send  deputies  to  the  Cortes  assembling  at  Lisbon. 

Inhabitants. — The  inhabitants  are  of  Portuguese  descent, 
with  probably  some  intermixture  of  Moorish  and  Negro 
blood  amongst  the  lower  classes.  The  d ress  of  the  peasantry, 
without  being  picturesque,  is  peculiar.  Both  men  and  women 
in  the  outlying  country  districts  wear  the  carapu^  a small 
cap  made  of  blue  cloth,  in  shape  something  like  a funnel, 
with  the  pipe  standing  upwards.  The  men  have  trousers 
of  linen,  drawn  tight,  and  terminating  at  the  knees;  a 
coarse  shirt  enveloping  the  upper  part  of  their  person, 
covered  by  a short  jacket,  completes  their  attire,  with  tho 
exception  of  a pair  of  rough  yellow  boots.  The  women’s 
outer  garments  consist  of  a gaudily  coloured  gown,  made 
from  island  material,  with  a small  cape  of  coarse  scarlet  or 
blue  woollen  cloth.  At  the  end  of  1881  the  inhabitants 
of  Madeira  numbered  131,906  persons,  the  females  exceed- 
ing the  males  by  7060.  Tho  population  increases,  notwith- 
standing the  emigration  to  Demerara  and  the  Hawaiian 
Islands  that  occasionally  takes  placo.  There  is  strong 
reason  for  thinking  that  the  islands  are  too  densely  peopled, 
considering  the  small  proportion  which  cultivable  ground 
bears  to  the  whole,  and  the  general  want  of  capital 

Government — Tne  administration  of  affairs  is  in  the  hands 
of  a civil  governor  appointed  by  the  crown,  under  whom  is 
a military  officer  in  command  of  the  troops,  which  consist 
of  a battalion  of  infantry,  a detachment  of  artillery,  and 
some  militia.  The  law  of  Portugal  is  administered  by  four 
chief  judges,  each  of  whom  has  a separate  division 
( eomarca ) of  the  island  in  his  jurisdiction,  within  which  he 
tries  both  civil  and  criminal  cases  with  the  assistance  of  a 
jury.  Magistrates  elected  by  the  people  decide  minor 
cases.  For  municipal  purposes  the  island  is  divided  into 
nine  districts,  called  concelhos  (Porto  Santo  forming  a 
tenth),  each  of  which  has  its  popularly  elected  municipal 
cl  Lam  be  r,  whose  duty  it  is  to  repair  the  roads,  light 
and  cleanse  tho  towns  and  villages,  Ac.  The  chief  police 
magistrate  of  each  district  is  the  adminidrador,  who  is 
appointed  by  the  central  Government  A bishop  is  at  the 
head  of  the  clergy,  his  cathedral  being  at  FunchaL  There 
axe  forty-eight  parishes,  each  with  its  church  and  resident 
priest.  Roman  Catholicism  is  the  established  form  of  reli- 
gion, out  others  are  now  tolerated. 

Education. — By  law  all  children  of  a certain  age  should 
be  sent  to  school,  but  this  regulation  is  not  strictly  enforced, 
and  only  a small  fraction  of  the  total  number  actually 
receive  instruction.  The  chief  educational  establishment 
is  tho  Lyceo  at  Funchal,  where  there  are  seven  professors 
paid  by  Government.  In  1881  the  pupils  at  this  establish* 
ment  were  two  hundred  and  fifty  in  number.  There  is  a 
seminary  for  young  priests,  and  a number  of  public  primary 
schools  are  scattered  over  tho  island. 

Agriculture. — Until  recently  a considerable  portion  of 
the  land  was  strictly  entailed  in  the  families  of  the  land 
lords  (morgados),  but  entails  have  been  abolished  by  tfie 
legislature,  and  the  land  is  now  absolutely  free.  Owing 
to  tho  irremediable  difficulties  of  the  surface,  the  roads 
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are  bad,  except  in  the  neighbourhood  of  tbo  capital  A 
deficient  supply  of  water  ta  another  great  obstacle  to  the 
proper  cultivation  of  the  land,  and  the  rocky  nature  or 
steep  inclination  of  the  upper  parts  of  the  islands  is  an 
effectual  bar  to  all  tillage.  An  incredible  amount  of  labour 
has  been  expended  npon  the  soil,  partly  in  the  erection  of 
walls  intended  to  prevent  its  being  washed  away  by  the 
rains,  and  to  build  up  tho  plots  of  ground  in  tbe  form  of 
terraces,  so  as  to  lessen  tlieir  slope.  Water-courses,  too, 
have  been  constructed  for  purposes  of  irrigation,  without 
which  at  regular  intervals  tho  island  would  not  produce  a 
hundredth  part  of  its  present  yield.  These  water-courses 
originate  high  up  in  the  ravines,  arc  built  of  masonry  or 
driven  through  the  rock,  and  wind  about  for  miles  until 
they  reach  the  cultivated  land.  Some  of  them  are  brought 
by  tunnels  from  the  north  mde^-of  the  island  through  tho 
central  crest  of  hill  The  water  thus  conveyed  is  carefully 
dealt  out  according  to  tho  rights  of  each  occupier,  who 
takes  his  turn  at  the  running  stream  for  so  many  hours  in 
tho  day  or  night  at  a time!  notified  to  him  beforehand. 
In  this  climato  flowing  water  has  a saleable  value  as  well 
as  land,  for  tho  latter  is  useless  without  a supply  of  tho 
former.  The  agricultural  implements  employed  are  of  tho 
rudest  kind,  and  tho  system  of  cultivation  is  extremely 
primitive.  Very  few  of  the  occupiers  aio  tho  owners  of 
the  land  they  cultivate ; but  they  are  almost  invariably 
tho  owners  of  tho  walls,  cottages,  and  trees  standing 
thereon,  the  bare  land  alone  belonging  to  tho  landlord.  Tho 
tenant  can  sell  his  share  of  the  property  without  tho  con- 
sent of  tho  landlord,  and  if  he  does  not  so  dispose  of  it 
that  share  passes  to  his  heirs.  In  this  way  the  tenant 
practically  enjoys  fixity  of  tenure,  for  the  landlord  is 
seldom  in  a position  to  pay  the  price  at  which  the  tenant's 
share  is  valued.  Money  rents  are  rare,  the  metayer  system 
regulating  almost  universally  the  relations  between  landlord 
aud  tenant;  that  is,  tbe  tenant  pays  to  the  owner  a cer- 
tain portion  of  the  produce,  usually  one  half  or  one  third. 
The  holdings  are  usually  very  small,  rarely  larger  than 
one  man  can  cultivate  with  a little  occasional  assistance. 
Meadows  and  pastures  are  Boldom  to  be  met  with,  the 
cattle  being  stall  fed  when  not  feeding  on  the  mountains. 
Horses  are  never  employed  for  draught,  all  labour  of  that 
kind  being  done  by  oxen,  of  which  there  is  an  ample 
•upply. 

The  two  staple  productions  of  tho  soil  are  wine  and 
sugar.  Tho  vine  was  introduced  from  Cyprus  or  Crete 
soon  after  tho  discovery  of  tho  island  by  the  Portuguese, 
but  it  was  not  actively  cultivated  until  the  early  part  of 
the  lGth  century.  The  vines,  after  having  been  totally 
destroyed  by  the  oidium  disease,  which  made  its  first 
appearance  iu  the  island  in  1852,  were  replanted,  and  in  a 
few  years  wine  was  again  mode.  The  disease  is  now  kept 
in  check  by  tho  application  of  sulphur,  which  has  the 
effect  of  increasing  the  quantity  of  fruit,  whilst  it  shortens 
the  life  of  the  plant.  The  phylloxera  has  also  mode  its 
way  to  the  island,  and  every  vineyard  in  Madeira  is  more 
or  less  affected  by  it.  The  wine  usually  termed  3Ladeiro, 
and  known  in  the  trade  as  4‘  London  particular/'  is  made 
from  a mixture  of  black  and  white  grapes,  which  are  also 
made  separately  into  wines  called  Tinta  and  Vc-rdelho,  after 
the  names  of  the  grapes.  Other  high-class  wines,  known 
as  Bual,  Sercial,  and  Malmsey,  are  made  from  varieties  of 
grapes  bearing  tho  same  names.  The  exported  Madeira  is 
a strong-bodied  wino  of  fine  bouquet  and  excellent  quality, 
but  of  late  years  it  has  gone  out  of  fashion  in  England,  the 
lighter  wines  of  France  and  Germany  having  to  a certain 
extent  supplanted  it  Taking  the  four  years  1878-1881, 
the  average  quantity  annually  exported  was  3045  pipes, 
each  of  92  imperial  gallons.  It  is  not  usual  for  tho 
merchant  to  possess  vineyards  of  his  own.  Tho  vines  are 


cultivated  by  tho  peasants  in  their  small  patches  of  land, 
and  the  general  rule  is  for  the  merchant  or  wine  manufac 
turer  to  buy  the  must  from  them,  and  to  have  it  convey  on 
as  it  comes  from  tho  press  direct  to  his  store,  where  th.» 
process  of  fermentation  and  fho  subsequent  treatment  or 
carried  on  from  first  to  last  nnder  his  own  eye. 

The  sugar  cane  is  said  to  have  been  brought  from  Sicily 
about  1452,  and  in  course  of  time  its  produce  became  the 
sole  staple  of  tbe  island.  Tbe  cultivation  languished, 
however,  as  the  more  abundant  produce  of  tropical  countries 
came  into  tho  European  market,  and  sugar  had  long 
ceased  to  be  made  when  the  destruction  of  tho  vines  coci- 
pelled  the  peasants  to  turn  their  attention  to  other  thing i. 
Its  cultivation  was  resumed,  and  sugar  machinery  im- 
ported In  1881  about  6515  cwts.  of  sugar,  valued  nt 
XI 4,452,  were  exported.  A considerable  quantity  of  spirit 
is  made  by  tho  distillation  of  the  juice,  or  of  the  molasses 
left  after  extracting  the  sugar,  and  this  is  consumed  on  th» 
island, — not  an  nnmixed  benefit  to  tho  people,  for  intern 
porate  habits  have  greatly  Increased  since  tl»*y  have  been 
subjected  to  the  temptation  of  cheap  spirits.  The  cane 
does  not  flourish  here  as  luxuriantly  os  within  tho  tropics; 
still  in  localities  below  1000  feet,  where  there  is  a good 
supply  of  water,  it  pays  the  cultivator  well.  • 

The  grain  produced  on  the  Eland  (principally  wheat, 
barley,  and  Indian  corn)  is  not  sufficient  for  the  consump- 
tion of  tho  people.  Tho  common  potato,  sweet  potato,  and 
gourds  of  various  kinds  are  extensively  grown,  as  well  as 
the  Cotocaria  eseulenta,  tho  halo  of  the  Pacific  islanders, 
tho  root  of  which  yields  an  insipid  food.  Most  of  tho 
common  table  vegetables  of  Europe — cabbages,  carrots, 
onions,  beans,  pease,  Ac. — are  plentiful  Besides  apples, 
pears,  and  peaches,  all  of  pool  quality,  oranges,  lemons, 
guavas,  mangos,  loquats,  custard-apples,  figs,  bananas,  and 
pine  apples  are  produced,  the  la*!  two  forming  articles  of 
export  to  tho  Loudon  market  Tho  dale  palm  is  occasion- 
ally seen,  but  its  fruit  is  scarcely  edible.  On  tho  hills 
large  quantities  of  the  Spanish  chestnut  afford  an  item  in 
tho  food  of  the  common  people.  A little  tobacco  is  grown, 
and  is  made  up  into  cigars  of  inferior  quality. 

Trade  and  Commerce. — Excepting  sugar  and  tobacco,  the 
manufactures  are  insignificant.  Coarse  linen  and  woollen 
articles  and  boots  and  shoes  are  made  for  Island  use.  A 
good  deal  of  needlework  embroidery  is  made  by  tho  women 
in  and  about  Funchal  for  exportation.  Baskets,  chairs, 
Ac.,  of  wicker  work  arc  also  exported.  According  to  official 
returns  the  total  value  of  exports  in  1881  was  £134,000, 
whilst  tho  imports  fsora  foreign  countries  amounted  to 
X175,000  (including  X128,500  from  tho  United  Kingdom), 
and  tho  imports  from  Portugal  and  tho  Azores  to  XI 1 2,800. 
Tbe  principal  imports  were  textile  fabrics,  hardware,  grain, 
salt  fish,  salt,  tea  and  coffee,  tobacco,  cask  staves,  timber, 
and  petroleum  (tho  last  throe  articles  coming  from  America). 
Tho  duties  levied  at  the  custom  house  amounted  in  the 
same  year  to  about  X4 1,000.  In  the  course  of  the  year 
710  merchant  vessels  entered  the  port,  but  more  than  half 
of  these  were  English  steamers  calling  on  their  passage  to 
and  from  the  west  coast  of  Africa,  the  Capo  of  Good 
Hope,  or  Brazil  Tlio  number  of  Portuguese  vessels  was 
only  113. 

There  is  a local  bonk  at  Funchal,  and  also  a branch  of 
the  Bank  of  Portugal.  The  English  merchants  act  as 
bankers  for  visitors,  and  bills  or  cheques  can  be  negotiated 
through  them.  Accounts  are  made  out  in  reis,  an  imaginary 
coin, 4500  of  which  are  equal  to  the  pound  sterling, and  1000 
form  the  mil-rei  or  dollar,  equal  to  K 6|<L  Th*'  coins  in 
circulation  ore  of  British  gold  and  Portuguese  silver,  the 
latter  in  pieces  of  50,  100,  200,  arid  500  re  is,  the  coinage 
being  decimal.  The  French  decimal  system  has  been 
established  here  as  in  Portugal  Madeira,  as  a province 
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of  Portugal;  has  the  benefit  of  the  regulations  of  the 
International  Postal  Union.  Consuls  from  Great  Britain 
and  other  European  states,  as  well  as  from  the  United 
States  and  Br&xil,  reside  at  Funchal  Lines  of  steamers 
from  Liverpool  to  the  British  colonies  on  the  west  coast 
of  Africa,  and  from  London  and  Plymouth  to  the  Cape  of 
Good  Hope,  touch  at  Madeira,  both  on  their  outward  and 
homeward  voyages.  There  is  steam  communication  with 
Lisbon,  and  also  with  Brasil,  the  Cape  Verds,  the  Canaries, 
and  the  Azores  (St  Michael's),  as  well  as  with  Antwerp. 
A law;*  coal  depdt  for  supplying  the  steamers  has  been 
established  at  Funchal  by  a firm  of  British  merchants. 

Funchal,  the  capital  of  the  archipelago,  lies  on  the  south 
coast  of  Madeira,  and  has  a population  of  about  18,000 
persons,  the  immediate  neighbourhood  being  inhabited  by 
nearly  as  many  more.  It  is  seen  to  great  advantage  from 
the  bay,  lying  on  its  carving  shore,  and  backed  by  an 
amphitheatre  of  lofty  mountains,  some  of  them  4000  feet 
in  height.  N amorous  country  houses  (quintas)  with  terraced 
gardens,  and  surrounded  by  vineyards  and  patches  of  sugar 
cane,  adorn  the  slopes  and  give  an  air  of  cheerfulness  to 
the  landscape.  A small  fort  on  an  insulated  rock  close  to 
the  ahore  commands  the  bay  with  its  cannon,  and  there  is 
a much  larger  fortress  on  an  eminence  behind  the  city. 
There  are  no  facilities  for  landing  either  passengers  or 
goods,  nor  is  there  any  dock  for  vessels,  which  are  obliged 
to  remain  in  tde  open  roadstead,  where,  however,  the 
anchorage  is  good.  Vessels  are  protected  from  all  winds 
oxcept  that. from  the  south,  which,  when  blowing  with 
violence,  occasionally  drives  those  on  ahore  that  do  not 
slip  their  cables  in  good  time,  and  take  to  the  open 
sea.  The  principal  edifices  in  the  city  are  the  cathedral 
and  the  churches,  none  of  which  deserve  much  notice,  the 
governor’s  residence,  a semi  castellated  building,  and  the 
substantial  custom-house.  The  streets  are  for  the  most 
part  narrow,  but  fairly  clean,  paved  with  small  atones, 
without  aide  walks,  and  lighted  at  night  by  petrdleum 
lamps.  There  are  two  public  walks  planted  with  trees, 
and  a garden  of  small  extent,  but  rendered  gav  with  flower- 
ing plants  which  would  need  protection  in  England.  There 
are  also  fountains  of  good  water,  a large  hospital,  a poor- 
house,  and  an  unsightly  ill-managed  jail  The  late  empress 
of  Brazil  built  a spacious  and  handsome  hospital  close  to  the 
town  for  tho  reception  of  twenty-four  consumptive  patients 
of  Portuguese  or  Brazilian  birth.  Tho  entrances  of  some 
of  the  larger  houses  are  through  great  gates  into  a paved 
vestibule,  from  which  a double  flight  of  stairs  ascends  to 
the  principal  rooms.  The  shops  are  poor  and  without  diB- 
lay.  The  windows  cm  the  ground  floor  of  the  dwelling 
ouses  are  filled  with  stout  iron  bars,  which  give  a prison- 
like air  to  the  streets.  Three  et reams  comedown  from  the 
hills  and  run  across  the  town  at  the  bottom  of  deep 
channels,  which  in  summer  aro  dry,  because  tho  water  is 
diverted  higher  up  for  irrigation  purposes.  Convenient 
market  places  have  been  constructed  for  the  sale  of  meat, 
vegetables,  and  fish.  Vegetables  and  fruit  aro  abundant, 
but  not  of  the  first  quality.  Fish  i*  plentiful  and  cheap 
when  fishing  is  possihle,  and  fresh  fish  forms  with  salted  cod 
and  herrings  an  important  item  in  tho  food  of  the  islanders. 
Batcher  meat  is  fairly  good,  with  the  exception  of  tho 
mutton,  which  is  very  inferior. 

The  affairs  of  tho  city  are  managed  by  a municipal 
chamber  of  seven  persona  with  a president.  . Their  revenue 
is  derived  from  imposts  on  grain  and  salt  imported,  and  from 
duties  on  fresh  meat  and  fish  sold  in  the  open  market,  on 
wine  exported,  on  houses,  and  on  persona  carrying  cn  trade 
or  business.  It  is  expended  principally  on  tho  lighting  and 
repairing  of  the  streets,  and  the  maintenance  of  markets 
arid  public  gardens. 

Wheel  carriages  are  not  in  use ; ahd  all  heavy  articles 
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are  transported  cither  cs  the  back;  of  mules  or  upon  rede 
wooden  sledges  drawn  by  bullocks.  When  horses  are  not 
employed,  locomotion  is  effected  either  by  means  of  ham- 
mocks, or  by  bullock  care.  The  hammock  is  a piece  of  stout 
caavas  gathered  up  and  secured  at  each  end  to  a long  pole 
carried  by  a couple  of  bearers.  In  place  of  cabs,  curtained 
cars  on  sledges,  made  to  hold  four  persons,  and  drawn  by  a 
pair  of  bullocks,  are  employed.  They  are  convenient  enough, 
but  the  rate  of  progress  is  very  slow.  The  common  people 
carry  heavy  burdens  on  the  head  and  shoulders.  Such 
aids  as  wheelbarrows  and  trucks  are  entirely  rejected. 

A few  daily  and  weekly  newspapers  are  published  at 
Funchal,  but  they  are  small  sheets,  and  their  circulation  is 
very  limited.  In  a room  of  the  building  occupied  by 
the  municipal  chamber  there  is  a collection  of  books, 
numbering  about  2800  volumes,  accessible  to  the  public. 
Tho  Portuguese  have  a club,  which  has  a large  bouse  con- 
taining a ball  room,  card  rooms,  and  a billiard  foom,  but 
no  library. 

Tho  wine  trade  attracted  several  British  merchants  in 
the  last  century  to  take  up  their  residence  at  Funchal, 
where,  notwithstanding  the  decrease  of  that  trade,  there 
was  in  1881  a resident  British  population  of  208  persons. 
A church  has  been  built  where  s resident  chaplain  con- 
ducts the  services  of  the  English  Established  Church,  and 
the  Presbyterians  of  the  Free  Church  of  Scotland  have 
also  erected  a place  of  worship.  The  British  community 
have  formed  a cemetery,  which  is  kept  in  admirable  order. 
The  English  Club,  to  which  strangers  can  subscribe,  has 
a library  of  5000  volumes  and  a billiard  table. 

ClitnaU  and  iirUrroUnjy. — The  following  malts  hnr«  been 
from  obverrsliucu  mad#  for  * writ*  of  eight  years  si  the 
Government  observatory,  Funchal,  which  has  a height  of  80  feet 
above  the  sea.  The  mean  annual  barometrical  pressure  vrw  80*14 
inches.  The  mean  annual  temperature  was  to* *84  Fahr.,  the  high- 
est point  during  the  eight  years  having  been  90*  3 Fahr.  and  the 
lowest  46**22  Fahr.  The  two  hottest  months  are  August  and  Sep- 
tember, when  the  mean  temperature  was  72**68  Fahr.  The  three 
coldest  months  are  January, . February,  and  March,  their  mean 
temperature  being  60**6  Fahr.  The  mean  temperature  of  the  aix 
month#  November  to  April  mas  61**8  Fahr.  The  mean  temperature 
of  winter  {December  to  February)  w*a  £!*;  of  effing  {March  to 
May)  62*^64  ; of  summer  {Jane  to  August)  70**8  ; of  autumn  (Sep- 
tember to  Novembe  r)  68*  *9.  The  mean  number  of  days  in  the  year 
on  which  rain  Ml  was  80k  The  distribution  cf  rain  through  the 
month*  from  October  to  May  varies  a good  deal,  but  the  wetteat 
months  are  usually  November,  December,  January,  and  March. 
Taking  a scries  of  twelve  years’  observations,  the  mean  annual  rain- 
fall was  39^  inches,  the  extremes  being  16  and  49  15  in 'has.  The 
mean  d*ily  range  of  the  thermometer  from  8 a.  u.  to  6 p.m.  during 
the  aix  months  November  to  April  is  about  6**1  Fahr.,  but  taking 
the  twenty-four  hours  the  mean  daily  range  ia  about  10*. 

The  remark«d>lo  miMoess  both  in  summer  and  •!«♦»•  «f  the 
climate  of  Madeira,  though  It  lies  only  10*  north  of  the  Tropic  of 
Cancer,  i»  owing  to  its  Neinp  surrounded  by  a great  ocean,  from 
which  the  atmosphere  obtains  a large  supply  of  watery  vapour. 
The  mean  humidity  of  the  err  is  about  76  {saturation  — 100).  The 
prevalent  winds  arc  those  that  blow  from  the  north  or  from  a few 
points  cast  or  west  of  north,  but  these  winds  aro  much  mitigated  on 
the  south  coast  by  the  central  range  of  mountain*.  The  west  wind 
usually  brings  rain.  That  from  the  east  ia  a dry  wind.  A hot  end 
dry  wind,  tho  late  of  tho  native*,  occasionally  blows  from  the  en>t- 
sonth-east,  tho  direction  of  the  Great  Sahara,  and  causes  the  hill 
region  to  bo  hotter  than  below,  bnt  even  on  the  coast  tho  thermo- 
mo  ter  under  its  influence  sometimes  indicates  93*.  As  tho  ther- 
mometer baa  never  been  known  to  fall  as  low  as  46*  at  Funchal, 
frost  and  snow  are  there  wholly  unknown,  but  snow  falls  on  the 
mountains  once  or  twice  during  tho  winter,  very  seldom,  bowe % or, 
below  the  altitude  of  2000  feet.  Thunderstorms  are  twtc,  and 
scarcely  ever  violent 

Madaira  has  long  had  a h?gh  rrnobrtion  as  a sanatory  resort  for 
person#  suffering  from  diseases  of  the  chest  " When  we  take  into 
connideratiou,”  said  Sir  Janies  Clark  in  his  work  on  Climate,  “ the 
Dudncm  ol  ihc  winter  *4»d  tho  coolness  of  the  summer, 
with  the  remarkable  equality  of  the  temperature  during  the  day 
and  night,  as  well  as  throughout  the  vnar,  we  may  nfily  ro::  ’nd* 
that  the  climate  of  Madeira  is  the  finest  in  the  northern  hemi- 
sphere.”* tft*  * v.  r-riKr»- lung  ••nit-T-  tiv  m 

winter  •woorta,  * considerable  number  of  invalids,  both  Fugiish  uud 
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German,  continue  to  tpend  the  winter  at  Funchal,  where  there  arc 
numerous  well-conducted  hotels  and  boarding-houses,  as  well  as 
furnished  houses,  with  gardens,  for  hire  in. the  neighbourhood,  and 
where  English  and  German  physicians  practise  their  profession. 
The  island  possesses  ono  great  advantage  over  most  otner  places 
frequented  by  invalids  io  affording  cool  and  comfortable  summer 
quarters  on  the  hills,  so  that  they  have  no  need  to  make  a long 
journey  for  the  purpose  of  escaping  from  the  heat. 

Zoology. — No  species  of  land  mammal  is  indigenons  to  the 
Madeiras.  Some  of  the  early  voyagers  indeed  speak  of  wild  goats 
and  swine,  but  these  animals  must  nave  escaped  from  confinement. 
The  rabbit,  and  those  pests  tho  black  rat,  brown  rat,  and  mouse, 
have  been  introduced.  The  first  comers  encountered  seals,  and 
tli is  amphibious  mammal  (.Ifmadtu*  albiccnter)  still  lingeis  at  the 
Ltarrtaa,  but  its  early  extinction  is  threatened,  from  tho  same 
cause  that  has  brought  about  its  extinction  at  the  Canaries,  the  per- 
aistent  attacks  of  man.  Amongst  the  thirty  species  of  birilH  which 
breed  in  these  islands  are  the  kestrel,  buzzard,  and  bom  owl,  the 
bl  ifkbinl,  redbreast,  wagtail,  goldfinch,  ring  sparrow,  linnet,  two 
swifts,  three  pigeons,  the  quail,  red-legged  partridge,  woodcock,  tern, 
herring  gull,  two  petrels,  and  three  puffins.  Only  ono  species  is 
endemic,  and  that  is  a wren  (Regulua  madcirensit),  but  five  other 
tpedet  are  known  elsewhere  only  at  the  Canaries.  These  are 
the  green  canary  (Fringilla  butumcca,  tho  parent  of  tho  domesti- 
cated vellow  variety),' a chaffinch  (Pringilla  tiniillo m>,  a swift 
{Cypactut  unicolor ),  a wcod  pigeon  (Coltnnba  trocaz ),  and  a petrel 
( TUnlauidroma  bnhtxrii).  There  is  also  a local  variety  of  tho 
black  cap,  distinguishable  from  tho  common  kind  by  the  extension 
in  the  mate  of  the  cap  to  the  shoulder.  About  seventy  other  species 
have  been  seen  from  time  to  time  Iq  Madeira,  chiefly  stragglers 
from  tho  African  coast,  many  of  them  coming  with  the  late  wind. 

The  outy  land  icptile  is  a small  lizard  (Laccria  ditpesii),  which  is 
abundant  and  is  very  destructive  to  the  grape  crop.  The  logger- 
head turtle  (Caounna  carctta,  Gray)  is  frequently  captured,  and  is 
cookc-d  for  the  table,  but  the  soup  is  much  inferior  to  that  made 
from  the  green  turtle  of  the  West  Indies.  The  only  batrachian  is 
a frog  Ulana  csru/enta)  which  has  been  introduced  and  has  made  its 
w,iy  from  rarino  to  ravine. 

About  250  aperies  of  marina  fishes  taken  at  Madeira  havo  been 
firieutilicalJy  determined,  the  largest  families  being  Scombri  dm  with 
35  aperies,  the  sharks  with  24,  tho  Sj>arida  with  15,  the  rays  with 
14,  the  Labrida  with  13,  the  Gadula  with  12,  the  eels  with  12, 
tho  I'crcida  with  11,  and  tin*  Carangida  with  10.  Many  kinds,  such 
as  the  mackerel,  horse  mackerel,  groper,  mullet,  braise,  Ac.,  are 
caught  in  abundance,  and  afford  a cheap  article  of  diet  to  the  people. 
Several  species  of  tunny  arc  taken  plentifully  in  spring  and  summer, 
one  of  them  sometimes  attaining  the  weight  of  300  lb.  The  only 
freshwater  fish  is  the  common  eel,  which  it  found  in  ono  or  two  of 
the  streams.  (See  lists  and  memoirs  by  R.  T.  Lowe  and  J.  Y. 
Johnson,  published  by  the  Zoological  Society  of  London.) 

According  to  the  latest  writer  on  the  laud  mollusc*  of  tho 
Madeira*  (T.  V.  Wollaston,  Tcstacea  Attention , 1673),  there  havo 
been  found  158  species  on  the  land,  0 inhabiting  fresh  water,  and  7 
littoral  species,  making  a total  of  171.  A large  majority  of  tho  land 
shells  nro  considered  to  be  peculiar,  but  naturalists  do  not  agree  as  to 
the  distinctness  of  the  so-called  specie*.  Many  of  the  «q>ecie*  are 
variable  in  form  or  colour,  and  some  have  an  extraordinary  number 
of  varieties.  Of  the  land  mollusc*  91  species  are  assigned  to  the 
genus  Helix,  81  to  the  genus  Pupa,  and  15  to  the  genus  Ach atina 
tor  Lorca),  About  43  species  are  found  both  living  and  fossil  in 
superficial  deposits  of  calcareous  sand  in  Madeira  or  Porto  Santo. 
These  deposits  were  assigned  by  Lyell  to  the  Newer  Pliocene  period. 
Some  12  or  13  species  havo  not  been  hitherto  discovered  alive.  As 
to  the  marine  testaceous  molluscs  it  may  be  stated  that  between 
300  and  400  species  have  been  collected,  out  they  have  been  only 
partially  examined,  and  a large  number  of  form*  await  identification. 
Few  of  them  are  remarkable  for  size  or  colour,  and  * consider* 
able  number  are  very  *m*lL  More  than  100  species  of  Potyzoa 
(iiryozon)  have  been  collected,  and  amongst  them  are  some  highly 
interesting  torros. 

The  only  order  of  insects  which  ho*  been  thoroughly  examined  is 
that  of  tins  Coleoptcra.  By  tho  persevering  researches  of  tho  lat# 
T.  V.  Wollaston  the  astonishing  number  of  6P5  species  of  beetles 
has  been  brought  to  light  at  tho  Madeiras  (Intccta  Madcrtnsia, 
Cat.  of  Madeiran  CJ,,  Ac.).  Tho  proportion  of  endemic  kinds  is 
very  large,  and  it  is  remarkable  that  200  of  them  are  cither  wingless 
nr  thsir  wings  are  so  poorly  developed  that  they  cannot  fly,  whilst 
23  of  the  endemic  genera  havo  all  their  species  in  this  condition. 
This  fact,  Mr  Darwin  thinks,  may  bo  mainly  due  to  tire  aetjon  of 
uatural  selection  combined  with  disuse,  since  those  beetles  which 
were  much  on  the  wing  would  incur  the  risk  of  briny  blown  out 
into  the  sea,  whilst  tho**  with  less-developed  wings  had  the  best 
chancs  of  sum  ring.  With  regard  to  llib  LcpidopUra,  11  or  12 
siwcie*  of  butterflies  have  been  seen,  all  of  which  belong  to 
European  genera.  Soma  of  tho  species  are  interesting  as  being 
g-  "graphical  varieties  of  well-known  types.  I* pward*  of  1 AO  moths 
have  been  collected,  tho  majority  of  theta  being  of  a European 


stamp,  but  probably  a fourth  of  the  total  nnmber  are  peculiar  1 1 
the  Madeiran  group.  Thirty-seven  species  of  Xettroptcra  have  bees 
observed  in  Madeira,  12  of  them  being  so  far  as  Is  known  peculiar 

The  bristle-footed  worms  of  the  coait  have  been  studied  by  Pn* 
feasor  P.  Laugerhans,  who  has  met  with  about  200  species,  of  which 
s large  number  were  new  to  science.  There  are  no  modern  coral 
reefs  at  these  islands,  but  several  species  of  stouy  and  flexible  corals 
have  been  collected,  though  none  are  of  commercial  value.  That 
however,  * white  stmiy  oorai  'allied  to  the  red  coral  of  tl 

editerronean  which  would  be  valuable  as  su  article  of  trade  if  t 
could  be  obtained  in  sufficient  quantity.  Specimens  of  a rare  an  j 
handsome  red  Paragorgia  are  to  bo  seen  in  the  British  Museum  an  4 
Liverpool  Museum. 

Botany. — Tho  vegetation  of  theae  islands  is  strongly  impressel 
with  * South- European  character.  M»nv  >f  the  plan  n in  thelowei 
region  have  undoubtedly  been  introduced  and  naturalized  since  th«» 
Portuguese  colonization  A large  number  of  tho  remainder  are 
found  at  tho  Canaries  on  1 the  Ax-  res,  oi  in  oi»o  of  these  groups,  but 
nowhere  else.  Lastly,  there  are  about  * hundred  plants  which  are 
peculiarly  Madeiran,  cither  as  distinct  species  ora*  strongly  marked 
varieties.  The  lute  Mr  Lowo  undertook  a description  of  ihe  vegeta- 
tion in  his  Manual  Flora  of  Madeira,  blit  unfortunately  this  valu- 
able work  has  been  left  unfinished.  The  flowering  plants  found 
truly  wild  belong  to  about  363  genera  and  717  species, — the  mono* 
cotyledons  numbering  70  genera  an J 123  species,  the  dicotyledons 
293  genera  and  689  specie*.  The  three  largest  orders  are  the 
Cowt>o9ilm,  Leauminota,  and  Grantiraeem.  Forty-one  species  of 
ferns  grow  in  Madeira,  three  of  which  are  endemic  species  and  six 
others  belong  to  the  peculiar  flora  of  the  North  Allantic  islands. 
About  100  species  of  moss  have  been  collected,  and  47  species  of 
IIcjrcUitM.  A connexion  between  the  flora  of  Madeira  ana  that  of 
the  West  Indies  and  tropical  America  has  been  inferred  by  tha 
presence  in  the  former  of  six  ferns  found  nowhere  iu  Europe  or* 
North  Africa,  but  existing  on  the  islands  of  the  east  coast  of 
America  or  on  the  Isthmus  of  Panaris.  A further  relationship  to 
that  contincut  is  to  be  traced  by  tho  presence  iu  Madeira  of  tho 
beautiful  erieaceoua  tree  Cletkra  arborca,  belonging  to  a genua 
which  is  otherwise  w holly  American,  and  of  a Pertea , a tree  laurel, 
also  an  American  genus.  The  dragon  tree  (Zh  ofjnm  Draco)  is  almost 
extinct  Amongst  the  trees  most  worthy  of  note  are  four  of  tha 
laurel  order  belonging  to  separate  genera,  an  Ardiiia,  PiUoopontm, 
Sidcrorylon,  A'otcteca,  RAamnus.  and  Myriea, — a strange  mixture  of 
genera  to  be  found  on  a small  Atlantic  island.  Twa  heaths  of 
arborescent  growth  and  a n hortlebernr  cover  large  tracts  on  the 
mountains.  In  some  parts  there  is  a belt  of  the  bpaniah  chestnut 
about  the  height  of  1500  feet.  There  is  no  indigenous  pine  tree  oa 
at  the  Canaries;  but  large  tracts  on  the  hills  nave  been  planted 
with  /'fairs  pinaster,  from  which  the  fuel  of  the  inhabitants  is 
mainly  derived.  A European  junior  (/.  OrifccdniM),  growing  to 
the  height  of  40  or  50  feet,  was  formerly  abundant,  but  has  been 
almost  exterminated,  as  its  scented  wood  is  prized  by  the  cabinet- 
maker. Indeed  the  flora  has  been  recklessly  defaced  by  the  un- 
sparing hand  of  man.  Several  of  the  native  tree*  tad  sliruoa  now 
grow  only  in  situations  which  are  nearly  inaccessible,  and  some  ot 
the  indigenous  plants  are  of  the  greatest  rarity.  There  sre  few 
remains  of  tho  noblo  forests  that  once  clothed  the  island,  and  theae 
are  daily  becoming  less.  On  the  other  hand,  some  plants  of  foreign 
origin  have  spread  in  a remarkable  manner.  Amongst  these  is  the 
common  cactus  or  prickly  pear  (Opuntia  Tuna),  which  iu  many 
spot*  on  the  coast  is  sufficiently  abundant  to  give  a character  to  the 
landscape.  As  to  Algse,  the  coast  i»  ton  rocky  and  the  sea  toe 
unquiet  for  a luxuriant  marine  vegetation,  consequently  the  species 
are  few  and  poor. 

Geology.— -Tho  hypothesis  that  the  Madeiras  during  or  since  tha 
middle  put  of  the  Tertiary  epoch  formed  part  of  a large  tract  of 
land  connecting  the  Canaries  in  the  south  and  the  Azores  in  the 
west  with  south-western  Europe  and  northern  Africa  has  been  com 
pletely  discredited  by  the  discovery  of  the  great  depth  of  the  sur* 
rounding  ocean.  The  origin  of  its  existing  fauna  and  flora,  both  ol 
which  must  h *v*  b*>*-n  v*ry  different  if  sin-h  a connexion  had  wet 
been  a fact,  is  now  attritated  to  the  chance  *mval  from  Europe  or 
Africa  at  distant  intervals  of  the  ancestors  of  the  present  specie* , 
the  winds  and  waves,  birds  and  Insects,  having  t«en  tho  means  *1 
transport.  This  immigration  must  have  commenced  at  an  esrlf 
date  if  the  aboriginal  flora  is  j«a:tly  traceable,  its  i»  asserted,  to  the 
Miocene  flora  of  Europe,  which  has  been  found  to  contain  gen**r.» 
now  reprerunted  by  species  only  living  io  ihe  A tun .iiz  Maud*  an-i 
in  America. 

In  one  of  the  noitbern  raTines  of  Madeira  some  masses  of  hy]*,i 
sthenit*  are  exposed  to  viow,  and  these  are  believed  to  belong  to  a 
diabase  formation  (better  displayed  in  somo  of  the  Canary  lalacdr 
than  in  Madeira)  of  much  older  date  than  the  beds  of  basalt,  tuff, 
Ac.,  oon-tituting  the  rest  of  the  island.  It  is  therefore  supposed 
that  there  exited  at  an  ancient  but  unknown  epoch  an  island  or 
*h-  foundation  of  an  bland  composed  of  diabase  rocks,  which,  after 
being  subjected  to  denudation,  Were  overlaid  by  the  materials  thrown, 
out  by  volcanoes  of  Miocene  or  later  timai* 
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AM  the  Island*  of  the  group  are  of  fotnnte  origin,  anil  rcr<*nt 
•minding*  show  tint  they  are  iho  summit*  of  very  lofty  mountains 
which  have  their  bases  in  an  abyssal  ocean.  The  greater  joit  of 
what  is  now  virible  in  Madeira  is  of  aubarrul  formation,  consisting 
•f  an  accumulation  of  basaltic  nnd  trachytic  lavas,  beds  of  tutf  and 
other  ejectamenta,  the  result  of  a long  and  complicated  aeries  of 
vreutione  from  iununicrable  vents.  Beehive  this  operation  of 
building  up  by  the  emiuiou  of  matter  from  craters  and  clefts  there 
k evidence  that  a certain  amount  of  upheaval  iu  mass  has  taken 
place,  for  at  a spot  about  1200  feet  above  the  tea  in  Iho  northern 
■valley  of  St  Vicente,  and  again  at  about  the  same  height  on  Pico 
Juliana  in  Poito  Santo,  there  have  Ihtii  found  fragments  of  lime- 
stone accompanied  by  tutfscou taming  marine  shells  and  rcliinodrrms 
of  the  Mioceue  Tertiary  qxich.  We  have  here  proof  tluit  during  or 
vince  that  epoch  |«rtious  at  lenst  of  tbc*e  islands  have  been  bodily 
lpliftrd  more  than  1 000  fort.  The  fossils  ore  sufficiently  well  lire- 
•erred  to  admit  of  their  genera  and  in  many  instances  even  tueir 
aperies  being  made  out. 

That  there  were  pauses  of  considerable  duration  whilst  the  island 
of  Madeira  was  being  increased  in  height  is  proved  by  several  facts. 
The  leaf  bed  and  the  accompanying  carbonaceous  matter,  frequently 
termed  lignite,  although  it  displays  no  trace  of  structure,  which  lie 
under  1200  feet  of  lavas  in  the  valley  of  St  Jorge,  afford  proof  that 
there  nad  been  sufficient  time  for  the  growth  of  a vegetation  of  high 
order,  many  of  the  leaf  impressions  having  been  identities!  es 
belonging  t’o  specie*  of  trees  and  shrub?  which  still  exist  on  tho 
island.  It  is  evident,  moreover,  that  great  alterations  and  disloca- 
tions ha*!  taken  place  in  the  rocks  of  various  localities  before  other 
lavas  and  tuffs  had  been  thrown  upon  them. 

There  aro  no  data  for  determining  when  volcanic  action  commenced 
in  this  locality,  but  looking  at  the  enormous  depth  of  the  surround- 
ing sea  it  is  clear  that  a vast  period  of  tune  muit  have  elapacd  to 
allow  of  a great  mountain  reaching  the  surface  end  then  rising 
acver.il  thousand  feet  into  tho  air.  Again,  coitsidcring  the  com- 
paratively feeble  agents  for  effecting  the  work  of  denudation  (neither 
glaciers  nor  thick  accumulations  of  alpine  snow  being  found  here), 
and  then  the  enormous  erosion  that  has  actually  ukcu  place,  lb© 
inference  is  inevitable  that  a very  great  lapse  of  time  was  required 
to  excavate  the  deep  and  wide  ravines  that  everywhere  intersect 
tbs  island.  Nor  is  anything  known  as  to  the  period  of  the  cessation 
of  volcanic  action.  At  the  present  day  there  arc  no  live  craters,  or 
entoking  crevices,  as  at  the  Canaries  and  Cane  Verdi,  nor  any  hot 
springs,  as  at  tho  Azores.  On  the  slopes  which  descend  from  the 
central  ridge  to  tho  sea,  especially  in  the  neighborhood  of  Funchal, 
there  are  many  hills  wuh  conical  shapes  of  more  or  less  regularity, 
which  seem  to  have  been  formed  at  a comparatively  modern  epoch. 
Volcanic  cinders  and  slag  are  lying  upou  several  of  them,  which 
look  as  if  they  had  been  thrown  out  of  a furnace  yesterday.  Yet 
round  the  base  of  others  there  may  be  traced  streams  of  lava  flowing 
from  a higher  source,  And  showing  that,  sntwequcut  to  the  con- 
struction of  these  lateral  cones,  modern  as  they  look,  molten  matter 
iseoed  from  higher  vents,  which  assumed,  on  cooling,  the  character 
of  ordinary  compact  bas-ilt. 

If  we  examine  the  geueral  configuration  of  Madeira,  we  shall  see 
a mountain  chain,  about  80  miles  in  length,  running  east  and  west, 
and  throwing  off  lateral  ridges,  that  give  it  an  extreme  breadth  of 
about  12  miles.  Peaks  rise  about  the  middle  to  a height  of  tnor§ 
than  60X1  feet ; and  deep  ravines,  lying  between  the  lateral  ridge*, 
•trike  for  the  most  part  north  and  south  fjorn  the  central  ridge  to 
the  sea.  In  the  sections  afforded  by  tho  ravines,  the  nucleus  of  the 
island  is  seen  to  consist  of  a confused  mas*  of  more  or  Jess  stratified 
rock,  unon  which  rest  beds  of  tuff,  scori*,  and  lava,  in  tho  shape 
4 basalt,  trap,  and  trerbyU,  the  whole  traversed  by  dykes.  These 
beds  are  thinnest  near  the  central  axis  ; as  they  approach  the  coast 
they  become  thicker  and  less  iateraerted  by  dykes.  At  the  centre 
of  th*  island  there  are  several  summits  cf  nearly  the  same  altitude, 
and  these  are  in  some  places  connected  by  narrow  walls  ami  ridges, 
which  are  frequently  quite  impassable,  whilst  si  Others  they  are 
aspirated  by  ravin**  of  great  depth.  On  all  sides  are  seen  vertical 
tykes,  projecting  like  turrets  above  the  weathered  surface  of  tho 

» of  ter  bed*. 

In  various  parts  of  the  island  may  bo  wen  elevated  tracts  of  com- 
paratively level  ground.  These  are  supposed  to  have  been  formed 
«y  the  meeting  or  numerous  streams  of  lava  flowing  from  com*  and 
v">inUof  eruption  in  cl-*e  proximity,  various  ejecUmiintasaaisting 
it  the  same  time  to  fill  up  inequalities.  Deep  down  in  some  of 
bo  lateral  ravines  may  be  seen  ancient  cones  of  eruption  which 
bare  been  overivhelnieil  by  stream*  of  melted  matter  issuing  from 
tbs  central  region,  and  afterwords  exposed  to  view  by  the  same 
causes  that  excavated  the  ravines.  Three  ravines  may  to  regarded 
as  having  been  formed  at  first  by  subterranean  movements,  lwth 
gradual  and  violent,  which  dislocated  tho  rock*,  aud  rut  d*du 
through  which  streams  flowed  to  the  era.  In  course  of  time  the 
water*,  periodically  swollen  by  melU-d  snows  nnd  the  copious  rains 
of  winter,  would  ent  depper  and  deeper  into  the  heart  of  the 
moontains,  an  j would  undermine  the  lateral  cliff*,  until. the  relieve 
boexoM  aa  Lrge  as  we  now  find  them.  Even  the  Corral,  which, 
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from  it*,  rounded  aliape  end  its  position  in  the  centre  of  the  Island, 
La*  lire n mujlly  dci-niM  the  tuins  of  a crater,  is  thought  to  bo 
nothing  more  thnu  a valley  scooped  out  in  the  way  described.  The 
rarity  of  cratciiforui  cavities  in  Madeira  is  very  remarkable.  There 
exists,  however,  to  the  east  of  Funchal,  on  a tract  2000  feet  high, 
the  Lagoa,  a small  but  perfect  crater,  600  feet  in  diameter,  and 
with  a depth  of  150  feet;  and  there  is  another,  which  is  a doable 
otic,  in  the  district  known  as  Fan&l.  in  the  north-west  of  Madeira, 
neatly  5000  feet  above  ibe  am.  The  basalt  of  which  much  of  the 
outer  part  of  tho  island  it.  composed  is  of  a dsik  colour  snd  a tough 
texture,  with  small  disseminated  crystals  of  olivine  snd  augite. 
It  is  sometimes  full  of  vesicular  cavities,  formed  by  the  expansion 
of  imprisoned  gases.  A rudely  columnar  structure  ia  veiy  often 
seen  in  the  buralt,  but  there  ia  nothing  bo  perfect  os  the  columns  of 
btalfa  or  tho  Giant's  Causeway.  Tho  trachytic  rocks  are  small  in 
quantity  compared  with  those  of  the  basaltic  clara.  Tho  tufa  Is 
soft  and  friable,  and  gc  nc rally  of  a yellow  colour ; but  where  it  has 
bren  overflow*  . 1 by  a but  sUrniuwCbiva  it  has  spumed  a red  colour 
lliack  allies  and  fragments  of  pumice  are  sometimes  found  in  the 
tufaceons  strata. 

The  mineral  contents  of  the  rocks  of  Madeira  are  unimportant. 
There  are  no  metallic  ores,  nor  has  any  sulphur  been  found ; tut  a 
littlo  iron  pyrites  aud  specular  iron  ore  occasionally  met  with. 
Tbe  basalt  yields,  an  excellent  building**tune,  various  qualities  of 
which  are  quarried  near  Caina  doe  Lotos,  6 or  6 miles  west  of  Fun- 
chal. 

At  Porto  Santo  the  trachytic  rocka  bear  a much  greater  proportion 
to  tho  basaltic  than  iu  Madeira.  An  adjacent  islet  is  formed  of 
tuffs  nnd  calcareous  nxk,  indicating  a submarine  origin,  upon 
which  supmmaruio  lavas  have  been  poured.  The  older  series 
contains  corals  and  shells  (also  of  tbe  Miocene  Tertiary  epoch X with 
vuitrr-wnrn  pebbles,  cemented  together  by  carbonate  of  lime,  the 
whole  appearing  to  have  been  a coral  reef  near  an  ancient  beacl*. 
The  calcareous ’rock  is  taken  in  large  quantities  to  Funchal,  to  he 
burnt  into  lime  fur  huilding  purposes. 

l*o kto  Santo. — This  forms  a single  coocelbo  and  parish,  about 
25  geographical  miles  north-east  of  Madeira.  It  has  a length  of  61 
geographical  miles  and  a width  of  3.  A stationary  popuUthn  of 
about  17f0  persous  inhabits  435  houses,  chiefly  collected  at  on© 
spot  known  as  the  Villa,  where  a lieutenant-governor  resides.  The 
island  is  very  an  productive,  water  being  scarce  end  wood  wholly 
abscut.  Around  the  little  town  there  is  a considerable  tract  of 
pretty  level  ground  covered  by  calcareous  sand  containing  fossil 
land  sheila.  At  each  end  of  the  island  there  are  hills,  of  which  Pico 
do  Fscho,  the  highest,  reaches  the  altitude  of  1600  feet.  Bariev, 
but  little  else,  is  grown  here,  the  limited  requirements  of  the  in- 
habitants being  supplied  from  Funchal  by  means  of  small  sailing 
vessels. 

Tiip.  Desertas. — These  are  three  uninhabited  reeks  lying  about 
11  mile*  south-east  of  Madeira.  They  are  not  easily  accessible,  a* 
they  present  lofty  precipices  to  tbe  sea  on  all  sides.  Rabbits  and 
goal*  abound  on  them.  The  archil  weed  crows  on  the  rocks,  and 
is  gathered  for  exportation.  The  largest  islet  is  6J  miles  long,  snd 
attains  the  height  of  2000  feet  These  rocks  are  conspicuous  objects 
in  the  aca-vien*  from  Funchal.  (J.  Y.  J.) 

MADISON,  a city  of  tho  United  States,  the  county 
seat  of  Jefferson  county,  Indiana,  is  situated  on  the  north 
bank  of  the  Ohio,  90  miles  below  Cincinnati,  aud  44  nliovu 
Louisville,  with  which  it  ha3  daily  steamboat  communica- 
tion. As  tho  terminus  of  one  of  the  divisions  of  the 
Jeffersonville,  Madison,  and  Indianapolis  Railroad,  Madison 
commands  extensive  means  of  traffic  ; and  its  provision 
trade  especially  has  attained  important  dimensions.  Pork- 
packing is  also  carried  on,  and  brass  and  iron  foundries, 
tanneries,  and  Hour-mills  appear  among  tho  industrial 
establishments.  The  population  was  $012  iu  1850,  8130 
in  18G0,  10,709  in  1670,  and  8945  in  1880. 

MADISON,  a city  of  the  United  States,  the.  capital  of 
Wisconsin,  and  seat  of  justice  of  Dane  county,  lies  toward* 
the  south  of  the  State,  in  433  4'  N.  hr.  and  89°  21*  W. 
long.,  75  miles  went  of  Milwaukee.  In  the  beauty  of  its 
situation  it  has  few  rivals,  occupying  as  it  doca  tbe 
undulating  isthmus  between  Menduiu  and  Menona,  two  of 
the  lakes  which  give  namo  to  tho  Four  Lake  Kegioo,  con- 
nected with  the  Mississippi  by  Yahara  or  Catfish  river  and 
Bock  river;  and  the  cool  summer  climate,  which  it  owes 
to  the  fact  that  it  stands  788  feet  above  the  level  of  the  sea, 
and  210  feet  above  Lake  Michigan,  renders  r i health 
resort  of  some  value,  especially  for  cowniiptnc  patients. 
The  State  capitol,  situated  in  the  midst  of  a find?  wooded 
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park  of  13  acres,  is  ft  rather  imposing  bat  hybrid  edifice 
of  whits  limestone  crowned  by  & cental  dome  rising  200 
feet  above  the  level  of  the  basement;  it  was  originally 
bailt  in  room  of  ail  earlier  c&pitol  in  I860,  at  a coat  of 
$400,000,  and  has  since  been  greatly  enlarged  About  a 
mile  to  the  west  of  the  capitol  stand,  on  the  high  grounds 
known  os  College  hill,  the  buildings  of  the  Wisconsin 
university,  an  institution  dating  from  1830,  and  attended 
by  about  eight  hundred  students.  Other  buildings  of 
note  are  the  United  States  post-office  and  court-house,  the 
soldiers’  orphans’  home,  and  at  some  distance  from  the  city 
the  State  lunatic  asylum.  The  Wisconsin  Historical 
{Society  has  a library  of  58,000  volumes.  Various 
lines  belonging  to  the  Chicago  and  North-Western 
Railway  and  to  the  Chicago,  Milwaukee,  and  St  Paul 
Railway  meet  at  Madison ; and  the  city  has  not  only  a 
good  general  trade,  but  manufactures  ploughs  and  other 
agricultural  implements,  waggons,  woollen  goods,  and  floor. 
The  population,  which  was  only  1525  in  1850,  appears  in 
the  three  later  censuses  as  6611,  0176,  and  10,325. 
When  the  site  was  selected  (1836)  for  the  capital  of  the 
territory  of  Wisconsin  it  was  altogether  unoccupied. 

MADISON,  J Ames  (1751-1836),  fourth  president  of  the 
United  States,  was  born  in  King  George  county,  Virginia, 
on  the  16th  of  March  1751,  during  a temporary  visit  of  kis 
mother  to  her  relatives.  His  father  was  the  owner  of  large 
landed  estates  in  Orange  county,  Virginia,  and  was  a man 
of  distinction  in  the  county.  In  1769  Madison  entered 
Princeton  College  in  New  Jersey,  and  graduated  as  B.A. 
in  1771 ; but  he  remained  another  year  at  Princeton  study- 
ing under  the  direction  of  President  Witherspoon.  His 
close  application  to  study  bad  seriously  impaired  his  health, 
which  continued  delicate  for  many  years.  Returning  to 
Virginia  in  1772,  he  pursued  his  reading  and  studies,  how- 
ever, with  the  same  zeal  aa  before,  the  subjects  chosen  being 
particularly  those  of  philosophy,  theology,  and  law. 

Madison  had  as  yet  taken  no  active  part  in  the  exciting 
politics  of  tho  time.  In  1775,  however,  he  was  chairmau 
of  the  committee  of  public  safety  for  Orange  county,  and 
in  the  spring  of  1776  he  was  chosen  a delegate  to  the  new 
Virginia  convention,  which  formed  a constitution  for  the 
State.  Failing  to  be  re-elected  in  1777,  he  was  chosen  in 
that  year  a member  of  the  council  of  State,  in  which  he 
took  a prominent  part  until  the  end  of  1779,  at  which 
time  ho  was  elected  a delegato  to  the  Continental  Congress, 
later  the  Congress  of  the  Confederation.  It  was  in  this 
aaacmbly  that  Madison  first  displayed  those  powers  which 
ultimately  made  him  tho  founder  of  the  constitution  of 
the  United  States.  He  was  in  Congress  during  tho  final 
stages  of  the  revolutionary  war,  and  one  year  after  the 
establishment  of  peace,  at  a time  when  tho  confederation 
was  in  a chronic  Btateof  collapse,  occasioned  by  the  neglect 
or  the  refusal  of  the  States  to  respond  to  the  requisitions 
of  Congress  for  supplies  for  the  federal  treasury,  Madison 
was  among  the  first  to  advocate  tho  granting  of  additional 
powers  to  Congress.  In  1781  he  favoured  the  amendment 
of  tha  articles  of  confederation,  giving  to  Congress  the 
power  to  enforce  its  requisitions  ; and  in  1783  he  zealously 
advocated  the  proposed  plan  by  which  the  States  should 
grant  to  Congress  for  a period  of  twenty-five  years  the 
authority  to  levy  an  impost  duty.  Accompanying  this 
plan  was  an  address  to  the  States  drawn  up  by  Madison. 
This  address  is  one  of  the  ablest  of  his  state  papers,  and 
with  others  of  this  period  placed  him  in  the  front  rank  of 
American  statesmen. 

In  November  1783,  the  constitutional  limit  of  his  term 
as  deputy  having  expired,  Madison  returned  to  Virginia, 
and  the  next  year  he  again  took  a seat  in  tho  legisla- 
ture of  that  State.  As  chairman  of  the  judiciary  committee, 
he  was  particularly  instrumental  in  revising  the  statute 
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laws  of  the  State.  He  opposed  the  farther  issue  of  paper 
money  by  the  State,  and  tried  to  induce  the  legislature  to 
repeal  the  law  confiscating  British  debts. 

As  a member  of  the  legislature  of  Virginia,  Madison  did 
not  lose  sight  of  the  interests  of  the  confederacy.  He 
looked  beyond  mere  local  interests,  believing  that  the 
highest  good  of  the  State  would  best  be  advanced  through 
a respected  central  Government  Virginia  and  Maryland 
possessing  a common  jurisdiction  oven  the  waters  of  the 
Potomac  river  and  the  Chesapeak  Bay,  it  became  necessary 
to  come  to  aomo  agreement  between  them  as  to  the  com- 
merce and  navigation  upon  those  waters.  On  Madison’s 
proposal,  commissioners  of  the  two  States  met  at  Mount 
Vernon  in  March  1785.  Maryland  having  proposed  to 
invite  the  States  of  Pennsylvania  and  Delaware  to  join  in 
the  arrangement,  Madison  saw  an  opportunity  for  a more 
extended  and  general  concert  in  regard  to  commerce  and 
trade,  and  proposed  that  all  the  States  should  be  invited 
to  send  commissioners  to  take  into  consideration  the  trade 
of  the  United  States.  This  resolution  w4s  adopted  by  the 
legislature  of  Virginia;  and  thus  was  inaugurated  the  move- 
ment which  led  to  the  meeting  at  Annapolis  in  1786,  and 
later  to  the  convention  at  Philadelphia  in  1787.  The 
palpable  defects  in  the  government  of  the  confederation 
hod  led  Madison  to  moke  an  extended  study  of  con- 
federacies, ancient  anil  modern.  Among  his  papers  was 
found  one  bearing  the  title  Holes  on  Conftderacits,  but  he 
gave  the  results  of  these  researches  more  at  length  in 
Noa.  17,  18,  and  19  of  The  Federalist/  His  conclusion 
was  that  no  confederacy  could  be  long  successful  which 
acted  upon  States  only,  and  not  directly  upon  individuals. 

As  the  time  for  the  meeting  of  the  convention  approached, 
he  drew  up  an  outline  of  a now  system  of  government  to 
take  the  place  of  the  articles  of  confederation. 

As  expressed  in  a letter  to  General  Washington  of  the  10th  of 
April  1787,  it  was  in  substance  that  the  individual  sovereignty  of 
th«iSUtes  is  totally  irreconcilable  with  the  aggregate  sovereignty, 
and  that  a consolidation  of  the  whole  into  one  simple  republic  would 
be  as  inexpedient  as  it  waa  unattainable.  He  sought  therefore  some 
middle  ground,  which  might  at  once  support  a due  supremely  of 
the  national  authority  and  not  exclude  the  local  authorities  when- 
ever they  might  be  subordinately  useful.  He  proposed,  to  this 
end,  to  change  the  basis  of  representation  in  Congress  from  States 
to  the  population. 

. Tho  nutioual  government  should , have  authority  in  all  cases 
requiring  uniformity.  In  addition' to  this  positive  power,  the 
national  government  should  have  a negative  on  all  State  laws 44  as 
heretofore  exercised  by  the  kingly  prerogative.”  This  negative, 
ho  thought,  would  best  lie  vested  in  the  senate,  which  should  be  a 
comparatively  permanent  body. 

The  national  supremacy  should  extend  to  the  judiciary  depart- 
ment and  to  the  militia.  The  legislature  should  be  composed  of 
two  branches — one,  the  more  numerous,  elected  for  a short  term,  the 
other,  few  in  number,  for  a longer  term.  A national  executive 
should  bo  provided  for,  and  the  States  should  be  guaranteed  against 
both  internal  and  external  dangers.  The  right  of  coercion  should 
be  expressly  declared.  “But  ths  difficulty  and  awkwardness  of 
operating  by  force  on  the  collective  will  of  a State  rendered  it 
desirable  that  the  necessity  of  it  should  be  precluded.”  He  thought 
the  negative  on  State  laws  might  answer  the  purpose.  This  was 
.a  weak  point  in  Madison’s  theory  of  government.  He  thought, 
with  Jefferson,  that  there  coaid  be  foand  some  means  of  governing 
without  resorting  to  force.  Lastly,  “to  give  the  new  systi-m  its 
proper  validity  and  energy,  a ratification  mast  be  obtained  from 
the  people,  and  not  merely  from  the  legislatures.  ** 

These  ideas,  somewhat  modified  and  extended  in  details, 
formed  the  Virginia  plan  of  government,  presented  in  the 
convention  by  Edmund  Randolph ; and  this  plan,  again, 
became  the  basis  of  the  extended  deliberations  in  the  con- 
vention which  resulted  in  the  constitution  adopted  in  that 
body  on  the  17th  of  September  1787.  In  the  convention, 
as  a delegate  from  Virginia,  Madison  took  a leading  part 
in  the  debates,  of  which  he  kept  notes  which  were  afterwards 
ublfehed  by  order  of  Congress.  It  waa  his  influence  which 
irgc  ly  shaped  the  form  of  the  final  draft  of  the  constitution. 
But  tbr  labour  wus  not  finished  with  this  draft;  tho  con- 
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nutation  was  jot  to  be  accepted  by  the  people  ; that  it  was 
accepted  was  doe  io  ao  euiineut  degree  to  the  efforts  of 
Madison.  In  order  to  place  tUe  new  constitution  before 
the  people  in  its  true  light,  and  to  meet  objections  brought 
against  it,  he  joined  Hamilton  and  Jay  in  the  publication 
of  a series  of  essays,  which  were  published  in  a collected 
form  in  178S  under  the  name  of  The  Federalist,  and  which 
are  still  worthy  of  careful  study. 

In  the  Virginia  convention  for  ratifying  the  constitution 
he  wuj  again  called  upon  to  defend  that  instrument,  and 
against  such  staunch  patriots  as  Patrick  Henry  and  George 
Mason.  Madison  here  appeared  at  his  best  He  answered 
every  objection  in  detail,  calmly,  yet  with  an  eloquence  and 
seal  that  carried  conviction  to  his  audience.  The  result 
was  a victory  against  an  adverse  public  opinion,  as  well  os 
against  the  eloquence  of  his  opponents. 

Although  he  remained  in  the  pnblie  service  for  nearly 
twenty -five  years  longer,  liis  greatest  work  was  finished 
with  the  adoption  of  the  constitution.  He  hail  gained  the 
well-earned  title  of  u father  of  tbo  constitution.”  The  part 
he  had  taken,  turnover,  alienated  from  him  the  support  of 
n majority  of  the  people  of  his  State.  He  was  defeated  as 
a candidate  for  United  States  senate,  though  he  was  chosen 
in  his  own  district  as  representative  to  Congress.  Taking 
his  seat  in  the  Lower  House  in  April  1789,  he  assumed  a 
leading  part  in  the  legislation  necessary  to  the  organization 
of  the  new  government.  To  Hamilton's  measures,  how- 
ever, for  tha  funding  of  the  debt,  the  essumptiod  of  the 
State  debts,  and  the  establishment  of  a national  bank,  ho 
was  opposed.  On  other  questions,  too,  he  aided  with  the 
Anti-FederaliBts,  and  gradually  assumed  the  leadership  of 
the  opposition  in  the  Houae  of  Representatives. 

One  would  have  expected  to  find  him  advocating  with 
Washington,  Hamilton,  Marshall,  Jay,  and*  others  thooe 
measures  which  would  strengthen  still  more  the  federal 
government  On  the  contrary,  we  find  him  labouring  to 
confine  the  powers  of  the  national  government  within  the 
narrowest  possible  limits. 

Mach  has  been  said  in  regard  to  Madison’s  change  of 
principles  at  this  time.  It  has  been  intimated  that  he  was 
influenced,  perhaps  unconsciously,  by  the  decided  attitude 
of  his  State,  but  especially  by  tho  dominating  mind  of 
his  most  intimate  friend,  Jefferson.  Probably  there  is 
something  of  truth  in  this  charge,  yet  it  must  be  said 
that  Madison  had  shown  on  many  previous  occasions  an 
aversion  to  a liberal  construction  of  granted  powers. 
Timid  by  nature,  he  was  frightened  at  the  bold  and  com- 
prehensive measures  of  the  secretary  of  the  treasury.  He 
thought  he  saw  in  thefn  a constructive  latitude  of  inter- 
pretation and  a centralization  of  interests  dangerous  to 
republican  principles. 

Madison  opposed  also  tha  foreign  policy  of  the  adminis- 
tration in  17 93-96,  in  its  attempts  to  maintain  a neutral 
position  between  Great  Britain  and  France,  then  at  war 
with  each  other.  And  under  tho  signature  of  “ Hclvidiua  * 
lie  published  in  the  public  journals  five  papers  of  great 
lower  and  acuteness,  criticizing  the  “ monarchical  preroga- 
tive oF  the  executive”  as  exercised  in  tho  proclamation  of 
neutrality  of  1793,  and  the  right  of  the  recognition  by  the 
[•resident  of  foreign  states.  So  for  as  tho  question  of  inter- 
national law  was  concerned,  Madison  was  essentially  right, 
but  in  regard  to  tho  authority  of  the  executive,  and  the 
•(uestion  of  the  expediency  of  Washington’s  neutral  policy, 
t he  subsequent  practice  of  the  Government  and  the  general 
verdict  of  history  condemn  his  view.  In  1794  Madison 
introduced  in  the  House  of  Representatives  resolutions 
based  upon  Jefferson’s  report  on  commerce,  advising 
retaliatory  measures  against  Great  Britain  and  a discrimi- 
nation in  commercial  and  navigation  laws  in  favour  of 
France.  Again,  in  1796  he  strenuously  opposed  the 
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appropriation  of  money  for  the  purpose  of  carrying  into 
effect  the  treaty  of  1794  with  Great  Britain.  He  scouted 
the  idea  as  visionary  that  Great  Britain  would  go  to  war 
on  a refusal  to  carry'  the  treaty  into  effect  It  was  not 
conceivable,  he  thought,  that  she  would  “ make  war  upon 
a Country  which  was  the  best  market  she  had  for  her  manu- 
factures” It  hail  been  a favourite  theory  with  Madison, 
as  with  Jefferson,  that  foreign  nations  could  be  coerced 
through  their  commercial  interests.  The  fallacy  of  this 
doctrine  was  well  exemplified  by  its  utter  inefficiency  when 
put  in  practice  by  them  in  1807-12. 

In  1797  Madison  withdrew  to  private  life,  though  not 
to  a life  of  inactivity.  In  1798  he  was  induced  by 
Jefferson  to  join  in  a movement  in  opposition  to  the  Alien 
and  Sedition  Law*  passed  by  the  Federalists  in  that  year, 
and  waa  himself  the  author  of  the  Virginia  resolution^ 
which  declared — 

“ That  the  constitution  of  the  United  States  was  r compact,  to 
which  the  State*  wore  parti*,  granting  limited  power*  of  govern- 
ment: that  in  case  of  a deliberate,  rcupiiMc,  and  dangeroua  exer- 
cise of  other  powers,  not  granted  by  tie  compact,  the  Slates  had  tlu> 
right,  and  were  in  dnty  bound,  to  interpose  for  arresting  the  pro- 
pose of  the  eril*  and  for  maintaining  within  their  respective 
limits,  the  authorities,  right*,  and  liberties  pertaining  to  them; 
that  the  Alien  and  Sedition  Laws  were  such  infractions  of  the 
compact ; . . . . and  finally  that  the  State  of  Virginia  declared  those 
laws  unconstitutional  and  not  law,  but  utterly  null,  void,  and  of  no 
effect,  and  invited  the  other  States  to  join  her  in  this  action. ** 

Thaw  resolution*,  with  thoec  of  Kentucky  drawn  by 
Jefferson,  met  with  decided  objections  from  the  other 
States.  Upon  these  objections  Madison  mado  a report  to 
the  legislature  of  Virginia,  consisting  of  an  elaborate  and 
carefully  considered  argument  sustaining  in  every  point 
the  resolutions  of  1798.  Shirty  years  later  these  argu- 
ments were  freely  made  uscjpf  by  Calhoun  and  his  school 
of  nallifiers  es  the  basis  of  feeir  doctrine.  But  Madison, 
in  1830,  repudiated  the  iddMthat  the  resolutions  of  1798 
involved  the  principles  of  nullification.  He  wrote  at  that 
time  many  letters  to  public  men,  and  especially  one  to 
Edward  Everett,  in  August  1830,  to  prove  this  position. 
The  nullifiers  were  not  convinced,  however,  by  this  reason- 
ing, and  continued  to  use  his  arguments  in  favour  of  their 
doctrine,  till  it  became  a source  of  great  annoyance  to  him 

With  the  rise  of  the  republican  party  to  power  in  1801, 
Madison  became  secretary  of  state  in  Jefferson’s  cabinet,— 
a position  for  which  he  was  well  fitted  both  by  his  tempera 
meat  and  bis  training,  well  versed  as  he  wjis  in  oonstitu 
tional  and  international  law,  and  practising  a calmness 
and  fairness  in  discussion  which  are  essential  qualities  of 
tho  diplomatist  In  defending  the  neutral  rights  of  the 
United  States  against  the  encroachments  of  European 
belligerents  (1801-9),  there  was  almost  constant  need  of 
the  use  of  all  those  qualities.  The  most  important  of  hie 
papers  during  this  period  was  An  Examination  of  the 
British  Doctrine  which  subjects  to  capture  a neutral  trade 
not  open  in  time  of  peace , that  is,  the  so-called  M rule  of  the 
war  of  1756,”  as  extended  by  Great  Britain  in  1793  and 
1803.  This  treatise,  published  in  1806,  was  an  argument 
against  tho  British  doctrine,  drawn  from  a careful  inves- 
tigation of  authorities  on  international  law,  and  was  a 
valuable  contribution  to  the  discussion  of  a question 
which,  for  various  reasons,  has  now  lost  its  importance. 

In  1809  Madison  was  elected  president  to  succeed 
Jefferson,  whose  peace  policy — a policy  of  commercial  re- 
strictions to  coerce  Great  Britain  and  France — ho  con- 
tinued to  follow  until,  in  1812,  he  was  forced  by  bi*»  party 
to  change  it  for  a jtolicy  of  war.  He  had  been,  under  the 
lead  of  Jefferson,  a great  lieutenant ; he  bad  for  thn  m *t 
part  furnished  the  arguments  in  support  of  the  republican 
policy  since  1790  ; but  he  did  not  possess  the  qualities  of  a 
leader.  His  cabinet  was  in  part  forced  upon  him  in  1 809 
by  a senatorial  clique,  and  his  administration  lacked  vigour, 
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particularly  during  the  war  of  1812-15.  He  hud  never 
be$n  a partisan  in  politics,  and  was  averse  to  forcing  bis 
views  upon  others,  except  in  so  far  as  he  could  do  so  by 
impartial  arguments.  In  argument,  he  was  not  satisfied 
with  generalities ; his  reasoning  went  to  the  foundation  of 
principles — to  the  rhinutest  details,  sometimes  almost  pain- 
fully so.  flit  analysis  of  the  arguments  was  powerful  aud 
searching.  In  this  he  resembled  Hamilton  ; but  his  con- 
clusions were  reached  through  a laborious  process  of  induc- 
tion, whilst  those  of  Hamilton  seemed  more  the  result  of 
intuition.  Madison,  moreover,  lacked  Hamilton’s  boldness 
of  conception  and  courage  m assuming  the  responsibility 
of  his  theories.  The  difference  between  them  was  the 
difference  between  great  talent  and  genius. 

Madison  served  two  terms  as  president,  and  in  1817 
retired  to  Montpellier,  his  country  seat  in  Virginia.  For 
nearly  twenty  years  thereafter  he  was  engaged  inagricultural 
pursuits,  but  was  ever  interested  in  literature  and  politics. 
To  the  time  of  his  cfcath  he  conftnued  to  be  consulted  by 
statesmen  as  an  oracle  on  all  constitutional  questions. 

In  character  he  was  mild  and  conciliatory ; and,  whether 
in  power  or  in  opposition,  he  never  lost  the  friendship  or 
confidence  of  bis  political  opponents.  His  death  occurred 
on  the  28th  of  June  1836. 

His  Letters  and  Writings,  in  4 volt,  were  published  by  order  of 
Congress  in  1865.  The  Madison  Papers,  a report  -if  debates  daring  ' 
the  Congress  of  the  Cotilederau<>o,  «nd  n-jwrLi  of  debates  iu  the  j 
Federal  Convention,  were  also  published  by  order  of  Congress.  The  , 
History  of  the  Life  and  Times  (f  Madison,  by  William  C.  Hives,  in 
8 vola.,  comes  down  only  to  1794. 

MADRAS,  o presidency  of  British  India,  occupying, 
with  its  dependencies,  the  entire  south  of  the  Indian 
peninsula,  and  washed  on  the  east  by  the  Bay  of  Bengal 
and  on  the  west  by  the  Indian  Ocean.  The  north  boundary 
is  extremely  irregular.  On  the  extremo  north-cast  is  tho 
Bengal  province  of  Orissa ; tficn  the  wild  highlands  of  the 
Central  Provinces;  next  the  dominions  of  the  nizAm  of 
Hyderabad;  and  lastly,  on  the  north-west,  the  Bombay 
districts  of  DhArwAr  and  North  KAnara.  The  extreme 
length  from  north  east  to  south-west  is  about  050  miles, 
and  the  breadth  450  miles ; the  area  of  the  British  districts, 
(1879)  is  138,856  square  miles,  and  the  population  in 
1871  was  31,672,613.  The  five  native  states  attached  to 
Madras — Travancore,  Cochin,  Puducottah,  Banganapalli, 
and  SandAr — have  an  additional  area  of  9816  square  miles, 
and  a population  of  3,289,392,  making  a grand  total  area 
of  148,674  square  miles,  with  a population  of  34,962,005. 

General  Aspect—  From  a physical  point  of  view,  the 
Madras  presidency  may  bo  roughly  dividod  into  three  tracts 
— (1)  the  long  and  broad  east  const,  (2)  the  shorter  and 
narrower  west  coast,  and  (3)  the  high  interior  tablo-land. 
These  divisions  are  determined  by  the  great  mountain 
ranges  of  the  Eastern  and  Western  GhAts.  The  Eastern 
GhAts  form  a continuation  of  the  confused  hill  system  of 
ChutiA  NAgpur.  They  run  in  a south-west  direction 
through  almost  the  entire  length  of  Madras  until  they  loso 
themselves  in  the  Nilgiris,  and  there  join  the  Western 
GhAts.  Their  average  height  is  only  1500  feet,  and  for  the 
most  part  they  leave  a broad  expanse  of  low  land  between 
their  base  and  the  sea ; their  line  is  pierced  by  three  great 
rivers — the  GodAvari,  Kistna,  and  KATori  (Cauvery). ' Tho 
Western  GhAts  stretch  continuously  along  the  shore  of  the 
Indian  Ocean.  Rising  steeply  at  a distance  of  from  30  to 
50  miles  from  the  coast,  they  catch  almost  the  whole  rain- 
fall of  tho  monsoon ; and  within  Madras  territory  not  a 
single  stream  breaks  through  their  barrier.  Somo  of  the 
peaks  attain  an  elevation  of  more  than  5000  feet.  Between 
these  two  ranges  lies  the  central  table-land,  with  an  eleva- 
tion of  from  1000  to  3000  feet,  which  includes  tho  whole 
of  Mysore,  and  extends  over  about  half  a dozen  districts  of 
Madras.  The  three  principal  rivers  above-mentiot  .d,  each 
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having  a large  tributary  system,  all  rise  in  the  Western 
Gbits,  and  run  across  the  peninsula  in  a south-east  direction 
into  the  Bay  of  BeugaL  In  tho  upper  parts  of  their  course 
they  drain  rather  than  water  the  country  through  which 
they  flow,  and  are  comparatively  valueless  either  for 
navigation  or  for  irrigation ; but  before  reaching  the  sea 
they  spread  over  alluvial  deltas.  Other  but  smaller  rivers 
of  the  same  character  are  the  North  and  South  PenuAr  or 
PonniyAr,  Palar,  VAigai,  Vo  liar,  and  Tambraparni.  The 
two  main  hill  systems  have  beeu  already  described  (see 
ChAts,  voL  x.  p.  659).  The  Nilgiris,  which  join  these, 
culminate  in  Dodubetta  (8640  feet),  the  loftiest 'peak  in 
southern  India.  There  are,  besides,  many  outlying  spurs 
and  tangled  masses  of  hills,  of  which  the  Shevaroys,  Ana- 
malais,  and  the  Palnis  are  tho  most  important.  The 
principal  lake  in  the  presidency  is  that  of  Pulicat  on  the 
cast  coast,  which  is  33  miles  from  north  to  south,  aud 
forma  an  important  means  of  communication  between 
Madras  city  and  the  north  districts.  On  the  west  coast 
are  a remarkable  series  of  backwaters  or  lagoons,  fringing 
the  seaboard  of  KAnara,  Malabar,  and  Travancore.  Tho 
largest  is  the  backwater  of  Cochin,  which  extends  for  a 
distance  of  120  miles  from  north  to  south. 

Tho  mineral  wealth  of  the  province  is  as  yet  undeveloped. 
Iron  of  excellent  quality  has  been  smelted  by  native  smiths 
iu  many  localities  from  time  immemorial ; but  attempts  to 
work  the  beds  after  European  methods  have  hitherto  proved 
unsuccessful.  Carboniferous  sandstone  extends  across  tbe 
GodAvari  valley  as  far  as  Ellore  but  tbe  coal  has  been 
found  to  be  of  inferior  quality.  Scientific  researches 
have  proved  the  existence  of  gold  in  the  Nilgiris,  in  suf- 
ficient quantity  to  render  outlay  on  it  profitable;  and 
several  companies,  representing  a large  amount  of  capital, 
have  been  formed  for  working  the  mines.  Amoo£  other 
minerals  may  bo  mentioned  manganese  in  the  Nilgiris  and 
Bellary ; copper  and  lead  ores  in  many  parts  of  the  Eastern 
GhAts;  antimony  and  silver;  and  corundum  in  the  valley 
of  the  KAverL  Garnets  are  abundant  in  the  sandstone  t>f 
the  Northern  Circare,  and  diamonds  of  moderate  value  are 
found  in  the  same  region.  Stone  and  gravel  quarries 
very  numerous. 

The  Forest  Department  of  Madras  was  first  organized  in 
1856,  and  it  is  estimated  that  forests  cover  a total  area  of 
more  than  5000  square  miles,  the  whole  of  . which  is  under 
conservancy  rules.  For  supplying  fuel  to  tho  railways  an 
area  of  about  160,000  acres  is  strictly  conserved.  In  the 
remaining  forests,  after  supplying  local  wants,  timber  is 
either  sold  direct  by  the  department,  or  licences  are  granted 
to  wood -cutters.  The  more  valuable  timber-trees  comprise 
teak,  ebony,  rosewood,  sandal  wood,  and  redwood.  The 
Government  plantations  cover  an  area  of  9000  acres. 
The  trees  thus  artificially  reared  are  teak,  sandal-wood, 
C cutiar ina , and  Eucalyptus . The  finest  teak  plantation 
(over  3000  acres)  is  near  Beypur  in  Malabar.  At 
Mudumalli  there  are  plantations  of  both  teak  and  sandal- 
wood ; and  the  Eucalyptus  or  Australian  gum-tree  now 
grows  on  the  Nilgiris  in  magnificent  clumps.  The  total 
value  of  timber  and  wood  exported  was  £95,801  in 
1875-76,  and  £122,413  in  1880-81. 

Tho  wild  animals  are  those  for  the  most  part  common 
to  the  rest  of  India.  Those  deserving  mention  are  tbe 
elephant,  bison,  sambur,  and  ibex  of  the  Western  GhAts 
and  the  Nilgiris.  Bison  are  also  found  in  the  hill  tracts 
of  the  Northern  Circars.  In  Travancore  state  the  black 
variety  of  leopard  is  not  uncommon.  In  1880—81  182 
persons  and  11,628  cattle  were  returned  as  killed  by  wild 
beasts.  The  number  of  persons  killed  by  snake-bites  in 
1880  was  928.  TL*  elephant  is  now  protected  by  law 
from  indiacriminaU  destruction.  The  agricultural  re- 
turns for  1880-81  report  the  number  of  buffaloes  as 
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1,324,435,  bullocks  3,528,907,  cows  2,873,979,  goats 
2,803,407,  sheep  4,082,411,  b'rses  8986,  and  elephants 
532.  The  cattle  are  small,  but  in  Xellore  oni  along  the 
Mysore  frontier  a suporior  breed  is  carefully  kept  up  by 
tha  wealthier  farmers.  Tho  best  buffaloes  are  imported 
from  the  Bombay  district  of  DhArwir.  Experiments  in 
•keep  breeding  have  been  made  at  the  Said&pet  model  farm, 
with  fair  success. 

Population.  — The  first  census,  in  1822,  returned  the  population 
as  13,476,923,  and  an  enumeration  in  1834-67  gave  *16,539,652. 
The  census  of  November  1871,  however,  was  the  first  conducted  in 
regular  farm.  Tha  following  table  gives  the  remits  for  tho  British 
districts  of  the  prrridency.  According  to  the  preliminary  return 
tho  total  population  at  the  census  in  1871  was  80,889,181 
(15,242,122  males  and  15,597,059  females).  This  would  seem  to 
show  that  the  loss  caused  by  the  famine  of  1874-78  has  been  nearly 
made  up. 
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Uindos  numbered 29,863,978  ; Mohammedans,  1,857,857;  Chris- 
tiana, 533,760  ; Jaius,  21,254  ; and  '‘others,"  4328.  The  Hindus 
(02  3 per  cent  of  the  whole)  are  subdivided  into  16,159,610 
•Siraitas,  11,657,311  Visbnuvitcs,  154,989  LingdysU,  and  892,068 
‘ others,"  including  hill  tribes,  Tho  Siraites  are  most  numerous 
m the  extreme  south  an«l  on  the  west  const,  while  the  Visbauvites 
are  chiefly  found  in  the  northern  districts.  The  Lingaysts  msv  be 
described  as  a sect  of  Sivaite  puritans,  who  derive  their  name  from 
their  practice  of  carrying  about  on  their  persons  the  lutgd  or  emblem 
*f  Sira.  Of  Hindu  castes.  Brahmans  number  1,094,455.  They 
follow  various  pursuits,  and  many  of  them  are  said  to  be  recent 
immigrants,  who  came  south  in  tho  train  of  the  Mahratta  armies. 

A peculiar  caste  or  Brahmans,  called  Natuburi,  is  found  in  Malabar, 
who  aye  said  to  be  descended  from  fishermen.  Tho  Ksbattriyaa,  or 
warrior  caste  of  the  ancient  Hindu  organization,  number  only  ' 
190,415,  The  three  trading  caste*  of  C’hettU,  Bcri  Cbettis,  and 
tfomatu  number  714,712,  and  except  in  Kanara  district  still  retain 
so  their  hands  nearly  all  the  commerce  of  tho  country.  Agricul- 
tural coates  number  7,826,127  , the  highest  classes  among  them  do 
not  cul lira te  with  their  own  bauds,  and  many  of  them  formerly 
held  their  lands  on  a military  tenure.  The  pastoral  castes  number 
1 ,730,481,  but  a large  proportion  of  tbom  have  now  abandoned  their 
hereditary  occupation  Artisans  nutpber  785,085,  of  whom  nearly 
one-half  are  workers  in  ruutaL  Weavers  number  1,017,781,  but 
(heir  industry  is  now  decayed  owing  to  Manchciter  competition. 
The  Labouring  castes  are  returned  at  3,944,463.  Fishing  and 
bunting  oastes  number  971,837,  but  many  have  now  betaken  them- 
ed ves  to  agriculture.  The  palm  cultivators  and  toddy  makers 
„i mount  to  1,664,862.  Gut-castes  (Pariahs)  numb  .r  4,761,503  j in 
the  country  round  Madras  they  form  about  one-quarter  of  tho  total 
population.  Up  to  the  close  of  the  last  century  they  tried  in  a 
state  of  slavery  to  the  superior  cusfrt , and  they  are  atill  compelled 
by  custom  to  lire  in  separate  hovels  outride  tho  boundary  of  tho 
village,  and  to  perform  «tl  menial  services.  They  sre  described  as  a 
Laborious,  frugal,  pleasure-loving  people,  omniv.roas  in  diet,  and 
capable  of  performing  much  hard  work.  Unclassified  Hindus 
(2,664,890)  consist  of  aboriginal  hill  races  and  wandering  tribes. 
Numerically  the  most  important  am  the  Kando*  and  Sauna,  two 
cognate  race*  who  inhabit  the  mountainous  tracts  of  tho  Eastern 
fihiti  attached  to  several  of  the  huge  samituiaris  of  Ganjuio  and 
Vizagapatam.  On  the  Kilgiris,  tha  aboriginal  trito  tost  kn  wn  t ) 
F nroj«aus  is  the  Todas,  a stalwart,  haughty  race,  who  domineer  over 
tuc  more  timid  jungle  folk,  and  coufiuc  themselves  to  the  justumi" 
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of  buffaloes.  -It  is  believed  that  the  Todas  are  now  dying  out,  for 
in  1871  they  numbered  only  693.  The  principal  wandering  tribes 
are  the  Brinjans  and  Lamoadis,  who  aro  to  bo  found  In  all  parts 
of  the  country  as  camera  of  grain  and  salt 

The  Mohammedans  are  Urns  subdivided:— Sunnis,  1,654,529; 
Shuus,  69,302 ; Wahhabis,  8954  ; unspecified,  130,072.  A more 
familiar  division  is  e race  one: — Labbay,  Mopln,  Arab,  Shaikh, 
Sayyid,  Pathin,  and  Mughal.  The  Labbay  a (812,088)  are  tho  de* 
ecendAQts  of  Hindu  converts,  and  are  traders  by  hereditary  occu- 
pation, although  many  now  employ  themselves  as  sailors  and 
fishermen.  The  Moplas  (612,789)  are  the  descendants  of  Malays! am 
converts  to  IslAm,—  the  bead  of  tha  tribe,  the  rAjA  of  Kananur, 
being  descended  from  a fisher  family  in  Malabar.  They  are  a hard- 
working, frugal  jpooplc,  but  quite  uneducated  and  very  fanatical, 
and  under  the  influence  of  religious  excitement  have  often  disturbed 
the  pnblio  peace.  The  Shaikhs  number  611,112,  the  Sayyida 
89,219,  the  Palhins  70,943,  and  the  IlughaLv  12,407. 

Christians  are  more  numerous  in  Madras  than  in  any  other  part 
of  India.  They  number  io  the  British  districts  633.760,  of  whom 
40,879  are  Europeans  or  Eurasians,  and  the  remainajr  native  con- 
verts ; Korean  Catholics  number  397,071,  and  Protestants  13,228. 
In  Tr* van co re  and  Cochin  states  the  native  Christians  are  still  more 
numerous,  constituting  as  grach  as  one-fourth  of  the  population. 
The  Homan  Catholics,  whose  number  throughout  southern  India 
is  estimated  at  upwards  of  450,000,  owe  their  origin  to  St  Fran- 
cis Xavier,  and  the  famous  Jesuit  mission  of  Madura  ; they  are 
partly  under  the  authority  of  the  archbishop  of  Goa,  and  partly 
under  twelve  Jesuit  vicariates.  Protestant  missions  date  from  tho 
beginning  of  the  last  century.  The  Dante  were  the  pioneers ; but 
their  work  was  token  up  by  the  Society  for  Promoting  Christian 
Knowledge,  under  whom  laboured  the  great  Lutherans  of  tha  last 
century— fJchultx,  Sarto  ri  us,  Fabricius,  and  Schwartz.  The  Church 
Missionary  Society  entered  the  field  in  1814  ; and  subsequently  an 
American  mission  joined  in  the  work.  The  total  number  of 
Protestant  native  Christians  in  southern  India  (British  and  native) 
in  1878  waa  296,408. 

Urban  life  may  be  said  to  be  more  highly  developed  in  Madras 
than  in  Bengal  or  Bombay.  Populous  cities,  indeed,  are  not 
numerous,  but  there  is  an  unusual  proportion  of  towns  with  from 
2000  to  20,000  inhabitant*.  Tho  six  cities  with  a population  of 
more  than  50,000  are— Madras  cily  (1871),  397,552;  Tridiinopoli, 
76,530;  Tamore,  62,176  ; Madura,  61,987  ; Bellary,  61,768; 
Salem,  60, Oil 

Agriculture, — Over  the  mater  part  of  the  ares  of  Madras  arti- 
ficial irrigation  is  impossible,  and  cultivation  is  dependent  upon  tho 
local'^ainfall,  which  rarely  exceeds  40  inches  a year,  and  is  liable 
to  fall  irregularly.  Tho  Malabar  coast  is  tho  only  part  wliero  the 
rainfall  brought  by  tho  south-west  edoqsood  may  be  trusted  both 
for  its  amount  and  regularity.  Other  district*,  such  as  1 tollary, 
are  also  dependent  upon  this  monsoon,  bnt  in  their  case  tho  rani 
c-iouds  have  spent  themselves  in  passing  over  tho  Western  Ghats,  and 
cultivation  becomes  a matter  of  liazari  Over  tho  greater  part  of  tho 
presidency  the  rainy  season  is  caused  by  tho  south-east  monsoon, 
which  breaks  about  tho  end  of  September.  Tho  deltas  of  tbo 
Godavari,  Kistno,  and  Kaveri  rivers  sre  the  only  spots  on  the  east 
coast  wliiofa  artificial  irrigation  is  able  to  save  from  risk  of 
occasional  scarcity.  Of  tlie  total  cultivated  area  about  80  per  cent 
ia  returned  as  “dry  " land,  or  that  which  is  solely  dependent  upon 
local  rainfall;  16  percent  os  “wet"  land,  irrigated  from  river 
channels ; 2 per  cent  as  garden  land  irrigated  from  wells  ; and 
about  3 per  cent  fallow  and  pasture.  The  principal  food  staples 
are  rice,  cKolnm,  iwni6w,  ragi,  and  mragw.  The  most  common  oil- 
seed isgingelly.  Garden  crops  com  prise  tobacco,  sugar-cane,  chillies, 
hotel-leaf,  and  plantains.  The  fruit  trees  are  cocoa-nut,  srora-nut, 
date  and  palmyra  palm,  jock,  tamarind,  and  mango.  8pec»al  crop* 
include  cotton,  indigo,  coffee,  tea,  cinchona.  Tho  principal  coflee 
tract  stretches  along  the  slope*  of  the  Western  Ghats  from  the  north 
of  Mysore  almost  down  t:  Cape  Comorin.  The  larger  portion  of 
this  area  lies  within  Mysore,  Coorg,  and  Travancore  states,  but 
Wain  Ad  and  the  Ndgiri  hills  are  within  Madras.  The  first  coffee 
plantation  wav  opened  in  the  Wainad  in  1840.  Many  of  the  early 
clearing*  proved  unprofitable,  and  the  enterprise  made  little  pro- 
gress tul  about  1855,  iu  which  year  the  total  exports  were  32,000 
cwts.  - Coffee,  which  is  mack  cultivated  on  the  Nilgiris,  now  covers 
in  the  whole  presidency  131,348  acres.  The  tea  plant  w as  also  in- 
troduced into  the  Nilgiri  hills  about  1840,  but  was  not  taken  up  as 
a commercial  speculation  till  1865.  The  area  under  tea  is  over 
4000  acre*,  and  the  exports  in  1580-81  were  263,940  lb.  The 
cinchona  plant  was  successfully  introduced  into  the  N'ilgiri  hills  by 
Government  in  1840.  In  1880-81  847  acres  were  under  cultiva- 
tion ; 1,087,637  plants  were  raised;  and  the  receipt*  of  sales  wen. 
£39,618,  tho  amount  in  1876-76  living  only  £49*9.  Tulacco  L 
extensively  grown  in  Godavari  and  Kistna  district*.  The  grv:it»r 
part  <f  tho  soil  in  Madras  is  held  by  the  cultivators  diiccft  from 
Governin'  ut  under  the  tenure  known  as  nf widwiri. . The  average 
rata  f Government  mksshmM  is  about  2».  3d.  |»  r sere  «u  muni-, 
gated  and  Os.  Od.  ou  irrigated  land.  In  188041  tho  total  revenue 
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from  this  source  amounted  to  £4,170,052.  Besides  ttiesc  lnnds  In 
the  bauds  of  tbs  Government,  there  aro  also  proprietary  or  sambi- 
dart  estates  laall  parts  of  ths  country.  These  estates  are  either  the 
retrains  of  ancient  principalities,  which  tbs  holder  cannot  sell  or 
encumber  beyond  his  own  Ilfs  interest,  or  they  are  creations  of 
British  rile  and  subject  to  the  usual  Hindu  custom  of  partition. 
The  total  area  of  the  tamljuLiri  estates  is  about  21  million  seres, 
nr  one-fourth  of  the  whole  presidency.  The  pakkaeh  or  tribute  pay- 
able to  Government  in  perpetuity  amounts  to  shout  £500,000  e 
year.  Indtm,  revenue-free  or  quit-rout  grants  of  lands  made  for 
religious  endowments  or  for  services  rendered  to  the  state,  occupy 
an  aggregate  area  of  a little  over  1,500,000  acres. 

Manufactures.—  Madras  possesses  few  staple  manufactures.  The 
preparation  of  toe  coffee  berry  for  export  constitutes  the  one  great 
business  carried  on  by  means  of  European  capital  end  under  Euro- 
pean supervision,  fndigo  is  manufactured  in  considerable  Quan- 
tities, but  of  inforior  quality.  The  more  important  of  the  large 
manufactories  are  three  cotton  mills  in  Madras,  a weaving  estab- 
lishment maintained  by  the  Basel  missioh  in  South  Kan  aro,  sugar 
works  in  Ganjam  and  South  Arcot,  and  a jute  factory  at  Yizsga- 
patana  Up  to  the  dose  of  the  last  century  cotton  goods  consti- 
tuted the  main  article  of  export  Masulipatam.  whore  the  first 
English  factory  on  the  Coromandel  cos*t  was  established  in  1620, 
enjoyed  a special  reputation  for  its  ehintaes;  which  were  rained  for 
the  freshness  and  permanency  of  their  dyes.  There  is  still  a small 
demand  for  these  articles  in  Btirmah,  the  Straits,  and  the  Persian 
Gulf ; but  Manchester  goods  have  nearly  beaten  the  Indian  exporter 
out  of  the  field.  Native  looms,  however,  still  bold  their  own  in 
the  iocaJ  market,  in  face  of  strenuous  opposition.  After  weaving, 
working  in  metals  appears  to  be  the  most  widespread  native  in- 
dustry. Among  local  specialities  which  have  attracted  European 
curiosity  may  he  mentioned  the  jewellery  of  Trichinopoli,  orna- 
ments of  ivory  and  horn  worked  at  Vizagapatam.  and  sandal-wood 
carving  at  Rariara.  The  manufacture  and  sale  of  salt  is  a Govern- 
ment monopoly,  carried  on  under  close  supervision.  The  process 
employed  m soUr  evaporation,  and  tho  entire  eastern  coast-lino 
from  Orissa  to  Capo  Comurin  affords  natural  facilities  for  the  in- 
dustry. The  preparation  of  arrack  and  toddy  spirit  is  also  a 
Government  monopoly.  On  the,  NOgiri  hills  and  at  Bellary 
country  beer  is  manufactured  by  European  firms  subject  to  &u 
excise  duty  of  6d.  per  gallon. 

JixUwaijt. — Two  guaranteed  railway  companies,  the  Madras  and 
tho  South  Indian,  have  their  lines  almost  entirely  within  the 
presidency.  The  Madras  Railway,  which  connects  at  Roiclinr  with 
the  Great  Indian  Peninsular  system,  runs  south-east  to  Madras,  and 
then  west  across  the  peninsula  to  Beypnr,  with  branches  to  Bellary 
and  Bangnlore.  The  total  length  open  in  1661  was  858  miles  ; the 
capital  expended,  £10,441,099  ; the  net  profits  £177,433,  giving  a 
dividend  of  17  per  cent,  on  the  capital  expended.  The  South 
Indian  Railway  (narrow  gunge)  runs  north  from  Tatioorin  to 
Madras.  In  1881  the  total  length  was  058  miles ; the  capital 
expended,  £4,291,311 ; and  the  net  profits  yielded  a dividend  of 
2 9 per  oent. 

Commerce  and  Trade.  — The  eoa  tin  nous  seaboard  of  the  Madras 
presidency,  without  any  natural  harbours  of  the  first  rank,  has 
tended  to  create  a widely  diffused  trade.  Madras  city  conducts 
nearly  one-half  of  the  total  sea-borne  commerce  ; next  cornea  Malabar, 
■ion  tain  irg  the  western  railway  term  ions  near  Calient ; then  Goda- 
vari,' with  its  cluster  of  ports  along  the  fringe  of  the  delta; 
Tinnevelli,  with  tho  now  hartour  at  Tutieorin,  which  has  opened 
largo  dealings  with  Ceylon ; Tsnjore,  South  Kanara,  Gsnjim,  and 
VizagnpaUm  in  the  order  given.  The  total  foreign  trade  in  1880-61 
was  aa  follows.  The  imports  amounted  to  £6,518,783,  of  which 
cotton  piece  goods  and  twist  made  up  £2,908,379,  grain  £158,144, 
and  apparel  £147,091.  The  exports  amounted  to  £9,271,345,  the 
chief  items  being— coffee,  £1,393,090;  raw  cotton,  £939,127  ; hides 
nnd  skins,  £1,261,182  ; rice,  £996,314  ; seeds,  £70$, 390;  indigo, 
£693,103  ; spices,  £379,282;  oils,  £372,119;  sugar,  £301,670. 
The  total  number  of  vessels  engaged  is  foreign  trade  that  cleared 
and  entered  Madras  porta  in  1880-81  was  6247,  with  a tonnage  of 
1,177,337  ; the  coasting  trade  was  conducted  by  11,316  vessels, 
with  8,748,474  tons,  lor  port*  outside  Mad  ms  presidency,  and 
24.057  vessels,  with  3,092,286  tons,  for  ports  within  the  pre- 
sidency. The  importance  of  this  active  coasting  trade  mny  bo 
gathered  from  the  fact  that  In  1676  77  (the  first  year  of  the  late 
famine)  the  imports  of  £raia  suddenly  roso  to  652,850  tor. a,  by  far 
the  greater  part  consisting  of  rice  from  Bengal. 

Administration. — The  supreme  executive  authority  is  vested  in 
the  governor,  with  a council  of  three  members,  of  whom  one  w the 
commander-in-chief ; the  others  belong  to  the  covenanted  civil 
service.  For  legislative  purposes  this  council  in  increased  by  the 

ttresence  of  the  advocate-general  and  from  four  to  eight  other  mem- 
bra nominated  by  the  governor,  of  whom  not  less  than  one-half 
must  be  non-officials.  The  local  administration  is  organized  with 
the  district  or  si'Vt  as  its  unit  Of  the**  districts  there  are  twenty- 
one  in  all,  including  tho  Nilgiris  and  Madras  city,  both  of  which 
occupy  nn  exceptional  position.  Each  of  the  remaining  districts  is 
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under  the  jurisdiction  of  a eollector-msgiatrate  and  a sessions  jadgt 
Beneath  the  collector-magistrate  come  deputy  collectors,  aab-rnh 
lectors,  end  assistants.  Each  district  is  subdivided  into  tdlidu. 
numbering  one  hundred  and  fifty-six  in  all,  nnder  the  charge  of  a 
tnhsilddr.  Each  Ui Ink  comprises  from  fifty  to  one  hundred  villages, 
which  constitute  the  ultimate  Quits  for  fiscal  and  administrative 
purposes.  The  hereditary  village  officials,  to  be  found  in  slmoek 
ever}*  Hindu  village,  ore  employed  kf  perform  minor  public  offices, 
revenue  and  judicial,  and  ore  inadequately  remunerated  either  by 
fees  in  grain  and  other  cesses  levied  Irom  the  village™,  or  by  • 
reduction  in  their  land  assessment.  The  lnds  of  villages  sad 
village  accountants  (Eonum)  collect  and  account  for  all  roves  ac, 
rates,  and  taxes  within  their  respective  villages  or  townships. 

Local  and  municipal  administration,  including  reads  and  com- 
munications, schools  and  primary  education,  public  health  and 
local  endowments,  together  with  apodal  taxation  levied  far  any  el 
these  purposes,  is  provided  (or  by  special  legislation  passed  in  1871- 
Entire  districts  or,  where  these  are  of  unmanageable  size,  parts  of 
districts  have  been  constituted  local  fund  circles,  each  under  the 
management  of  a board  of  commissioners,  of  which  the  collector  is 
ex  ogicio  president,  and  tho  district  engineer,  medical  officer,  and  one 
or  more  civil  officers  are  official  members.  'With  them  are  associ- 
ated at  least  on  equal  number  of  native  non-official  gentlemen, 
appointed  by  Government  To  theso  boards  is  entrusted  the  entire 
management  of  the  local  interests  above  named,  subject  to  the  sub- 
mission of  an  annual  budget  for  the  sanction  of  Government,  and  of 
a report  of  the  board's  transactions  at  the  close  of  each  yeah  The 
twenty-one  districts  of  the  presidency  comprise  thirty-five  such 
local  fund  circles.  The  sources  of  income  at  the  disposal  of  these 
boards  aro  a grant  from  provincial  funds,  a special  land  rate  not 
exceeding  otto  awna  in  the  rupee  of  tho  Government  tmwssmvnt, 
tolls,  school  fees,  local  endowments,  and  other  minor  special  funda 
Municipal  administration  of  the  larger  towns  is  provided  for  by 
boards  of  town  commissioners,  constituted  similarly  to  tho  local 
boards  as  regards  official  and  non-official  members,  except  that,  will* 
the  consent  of  Government,  the  latter  may  be  elected  by  the  rate- 
payers. Besides  tho  above-named  local  interests,  the  commissioners 
manage  tha  local  sanitation  and  hospitals  of  the  towns,  registration 
of  births  and  deaths,  Lighting,  and  police.  About  fifty  towns,  in 
eluding  Madras  city,  with  on  aggregate  population  of  1,600,600, 
are  provided  with  mnnicinal  administration,  ar.d  the  number  i» 
steadily  increasing.  The  funds  st  the  disposal  of  the  commissioners 
consist  of  rates  on  houses  and  lends,  a tax  on  professions  and  trades, 
a wheel  and  animal  tax,  tolls  and  ferries,  seboot  and  market  fees, 
Ac.  Under  the  administration  of  these  local  and  municipal  boards 
great  impulse  has  been  given  to  the  devolojment  of  roads,  educa- 
tion, ana  hospitals  and  dispensaries. 

Jk  venue  ojid  Expenditure  — Down  to  1871  every  branch  of 
revenue  and  expenditure  throughout  India  was  managed  in  all 
details  by  the  Government  of  India.  Under  the  decent raliratian 
scheme  of  that  year  the  financial  administration  of  the  jail,  police, 
end  educational  services,  together  with  certain  branches  of  the 
medical,  saniUrr,  and  other  minor  services,  were  transferred  to  the 
Government  of  Madras,  and  a grant  of  a single  fixed  sum  from  the 
imperial  funds  was  assigned  for  their  maintenance.  Tho  local  fond 
boards,  described  above,  were  constituted  in  the  same  year,  and  the 
municipal  administration  improved.  The  provincial  expenditure 
So  almost  entirely  mot  by  a grant  from  imperial  funds  ; and  the 
local  receipts  benefit  in  a similar  way  by  a subsidy  from  the  imperial 
budget  The  following  figures  ahow  the  revenue  and  expenditure 
under  each  head  of  finance  for  the  year  1880-81,  ntclnajve  of  the 
charges  under  the  beads  of  army,  interest  and  imperial  public 
works.  (!)  Imperial:  total  revenue,  £8,526,451,  of  which  about  one- 
half,  £4,284,335,  U derived  from  the  land  revenue,  and  £1,433,974 
from  salt;  expenditure,  £3,478,665.  (2)  Provincial:  total  re  venae, 
£965,162,  of  which  £781,990  forms  tha  allotment  from  the  im- 
perial funds;  expenditure,  £971,011, — the  main  items  being  police, 
£370,356  ; law  and  justice,  £105,962;  public  works,  £142,187; 
education,  £90,875.  (3)  Unfettered  local  funds . receipts,  £24,768 ; 
charges,  £19,628.  (4)  Fettered  local  fnnds : income.  £748,315; 
expenditure,  £729,746.  (5)  Municipal:  total  revenue,  £137,364  , 
expenditure,  £129,525.  The  grow  revenue  of  the  presidency  wa? 
£9,080,152,  and  the  expenditure  £6,893,960. 

jinny. — The  Madras  army  garrison*,  besides  the  whole  of  Madras 
proper,  the  adjoining  state  of  Mysore,  the  Nizim’s  Dominions,  the 
Ueutral  Provinces,  and  British  fturroah;  a regiment  is  also  usually 
station*!  *t  Do  mu  da  in  the  Chutia  Nagpur  division  of  Bengal, 
and  another  at  Cuttack  in  Orissa.  The  entire  force  consists  of  1 
regiment  of  European  cavalry,  19  batteries  of  European  srtillery, 
and  8 regiments  of  European  infantry,  with  1 company  of  native 
sappers  and  miners,  4 regiments  of  native  cavalry,  and  40  regiments 
of  native  infantry.  In  1880-81  the  European  force  numbered 
10,229,  and  the  native  army  30,958  of  aU  ranks.  The  military 
expenditure  charged  agiiimd  Madras  in  1880-81  was  £2,722,105. 
Tb*  prinopal  rantnnroents  are  Kampti,  Becmkfolftlltd,  Bangalore, 
Bellary,  ami  Rangoon.  St  Thomas’s  Mount  near  Madras  city  is 
uu  important  station  for  artillery.  The  two  military  sanatorium.. 
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art  Ramandrug  near  BelUiy,  and  Jakatila  or  Wellington  in  the 
NOgiri  hilU. 

Administrative  SUAiAits. — An  early  task  of  the  English  ad- 
ministration was  the  repression  of  the  system  of  black  mail  levied 
by  bands  of  Kavilgirs,  which  was  not  fully  extinguished  for  many 
yeara  By  a Government  regulation  in  1866  the  village  police  tra * 
placed  under  the  head  of  the  village,  and  becamo  practically  the 
most  useful  (although  a somewhat  dishonest)  agency  of  the  magis- 
trate- in  the  police  administration.  The  Madras  police  force  was 
organised  in  its  present  form  in  1860.  In  March  1881  it  consisted  of 
a total  strength  of  20,4 16  officers  and  men,  maintained  at  a cost  of 
£364,236.  In  1880  the  total  number  of  prisoners  passing  through 
the  jails  in  the  presidency  was  27,708, — considerably  leas  than 
during  and  after  the  famine  ; the  daily  average  number  of  prisoners 
was  12,202.  Education  was  afforded  in  1880-81  by  12,878  schools, 
ni tended  by  327,808  pupils;  the  expenditure  was  £284,873,  of 
which  £86,641  was  contributed  by  the  state.  Tho  chief  educa- 
tional institutions  are  the  Madras  uuirenaty,  the  provincial  college 
of  C'omhaconum,  the  Madras  Christian  college,  tne  Dovetou  Pro- 
testant college,  8.  P.  G.  high  school  at  Taujore,  medical  college, 
civil  engineering  college,  Lawrence  asylum,  school  of  agriculture, 
school  of  ordnance  artificers  and  school  of  arts,  and  the  military 
orphanage  at  U taka  mind  in  memory  of  tho  late  Sir  Henry 
Lawrence. 

ClimaU  ami  Health. — Tho  climato  varies  in  different  parts  of 
the  presidency,  being  determined  by  tho  very  diverse  geographical 
conditions.  The  Nugiri  hills  enjoy  the  climato  of  the  temperate 
sour,  with  a moderate  rainfall,  and  a thermometer  rarely  exceed- 
ing 80*  F.,  and  sometimes  falling  to  the  freezing-point.  On  the 
Malabar  coast  tho  south-west  monsoon  brings  an  excessive  rainfall, 
reaching  150  inches  in  tho  year  at  certain  spots.  The  rain  clouds 
hanging  on  the  slope  of  tho  Western  Chits  sometimes  obscure  the 
sun  for  month  after  month.  Along  tho  eastern  coast  and  on  the 
central  table-land*  the  rainfall  is  comparatively  low,  but  tho  heat  of 
tho  summer  months  is  excessive.  At  Masnlipatam  tho  thermo- 
meter frequently  rise*  to  above  110*  F.  in  tho  shade.  The  whole 
coast  of  the  Bay  of  Bengal  is  liable  to  disastrous  cyclones,  which 
not  only  wr^k  the  shipping  in  the  roads,  but  have  repeatedly  over- 
whelmed the  low-lying  ports.  Tho  moot  prevalent  diseases  are 
fevers,  diarrhoea,  dysentery,  and  other  bowel  complaints,  cholera, 
and  small-pox. 

History.—  Until  tho  English  conquest  the  wholo  of  southern  India 
had  never  acknowledged  a single  ruler.  Tho  difficult  nature  of  tho 
hill  passes  and  the  warlike  character  of  the  highland  tribes  forbade 
the  growth  of  great  empires,  such  as  succeeded  one  another  on  the 
plains  of  Hinduitda.  Tho  Tamil  country  in  the  extreme  sonth  is 
traditionally  diridtd  between  the  threo  kingdoms  of  Pandya, 
Chola,  and  Chcra.  The  west  coast  supplied  the  nucleua  of  a 
monarchy  which  afterwards  extended  over  the  highlands  of 
Mysore,  and  took  its  name  from  the  Carnatic.  Gn  the  north-east 
the  king*  of  Kalinga  at  one  time  ruled  over  tho  entire  iine  of  sea- 
board from  tho  Krishna  to  the  Ganges.  Hindu  legend  hot  preserved 
marvellous  stories  of  these  early  dynasties,  but  our  only  authentic 
evidence  consists  in  their  inscriptions  on  stone  and  brass,  and  their 
noble  architecture.  The  Mohammedan  invader  first  established 
himself  in  the  south  in  tho  beginning  of  the  14th  century.  Aliod- 
din,  the  second  monarch  of  the  Khilji  dynasty  at  Delhi,  and  hia 

Eneral  Malik  Kafur  conquered  the  Deccan,  and  overthrew  the 
ngdoms  of  Karnataka  and  Tolingana,  which  were  then  the  most 
powerful  iu  southern  India.  But  after  the  withdrawal  of  the  Musal- 
man  armies  the  native  monarchy  of  Viiayinagar  arose  out  of  the 
ruins.  This  dynasty  gradually  extended  its  dominions  from  sea  to 
sea,  and  reached  a pitch  of  prosperity  before  unknown.  At  last, 
in  1565,  it  was  overwhelmed  by  a combination  of  the  four  Moham- 
medan principalities  of  tho  Deccan.  At  the  close  of  the  reign  of 
Aurangzeb,  although  that  ‘emperor  nominally  extended  hia  sove- 
reignty as  far  as  Cape  Comorin,  In  reality  South  India  hod  again 
fallen  under  a number  of  rulers  who  owned  no  regular  allegiance. 
The  nix&ra  of  the  Deccan,  himself  an  independent  sovereign,  repre- 
sented the  distant  court  of  Delhi  Tho  moot  powerful  of  his 
feudatories  was  tho  nawdb  of  the  Carnatic,  with  his  capital  at 
Arcot.  In  Tanjore,  a descendant  of  8ivaji  ruled  ; and  on  tne  cen- 
tral table-land  a Hindu  chieftain  was  gradually  establishing  his 
Mthority  and  founding  tho  state  of  Mysore,  destined  toon  to  pan 
to  a Mohammedan  usurper. 

Vasco  da  Gama  cast  anchor  off  C h!i  .*  n the  20th  May  1498, 
and  for  a century  the  Portuguese  retained  in  their  control  the 
commerce  of  India.  The  Dutch  began  to  ■ at*b!Lsh  themselves  on 
the  ruin  of  the  Portuguese  at  the  brginuiagof  tho  17th  century, 
and  were  quickly  followed  by  the  English,  who  established  thorn- 
wives  at  Calicut  and  Cranganoro  in  1610.  Tellkherri  became  the 
principal  British  emporium  on  tho  west  coxst  of  Madras.  The 
Portuguese  eventually  retired  to  Goa,  and  the  Dutch  to  the  Spiro 
Island*.  The  first  English  settlement  on  tho  east  coast  was  in 
1620,  at  Moaulipatam,  even  then  celebrated  for  its  fabrics.  Farther 
south  a factory,  die  nucleus  of  Madras  dty,  wa*  crcclcd  In  1030. 
Pondkhoni  was  purchased  by  the  French  in  1762.  For  many 


years  the  English  and  French  traders  lived  peacefully  aide  by  side, 
and  with  no  ambition  for  tctritorial  aggrandisement.  The  war  of 
tho  Austrian  succession  in  Europe  lit  the  first  flame  of  hoetility 
on  tho  Coromandel  coast.  In  1746  Madras  was  forced  to  surrender 
to  Labourdounais,  and  Fort  St  David  remained  the  only  British 
nooscaaion  in  southern  India.  By  the  peace  of  Alx-la-Chapclle 
Madras  was  restored  to  the  English  ; nut  faun  this  time  the 
rivalry  of  tho  two  nations  was  keen,  and  found  its  oppott  uni  tics  in 
the  disputed  successions  which  always  fill  a large  place  in  Oriental 
politics.  English  influence  was  generally  able  to  secure  the  favour 
of  the  rulers  of  the  Carnatic  and  Tanjore,  while  the  French  suc- 
ceeded in  placing  their  own  nominee  on  the  thtone  at  Hyderabad. 
At  last  Dupleix  rose  to  be  the  temporary  arbiter  of  the  fate  of 
southern  India,  but  he  was  overthrown  by  Clive,  whoao  defence  of 
Arcot  in  1751  forms  the  taming  point  in  Indian  history.  In  1760 
the  crowning  victory  of  Wsndewssh  was  won  by  Colonel  (afterwards 
Sir  Eyre)  Coote,  over  Lally,  and  in  the  following  year,  despite  help 
from  Mysore,  Poodichsrri  was  captured. 

Though  tho  English  had  no  longer  any  European  rival,  they  had 
yet  to  deal  with  Mohammedan  fanaticism  and  the  warlike  j«opnla- 
tion  of  the  highlands  of  Mysore.  The  dynasty  founded  by  Hvder 
Ali,  and  terminating  in  his  son  Tipu  Sultan,  proved  itself  in  four 
several  war*,  which  terminated  only  in  1799,  the  most  formidable 
antagonist  which  the  English  had  ever  encountered  (see  Hrora 
Ali  and  India).  Since  the  beginning  of  the  present  century 
Madras  has  known  no  regular  war,  but  occasional  disturbance*  have 
called  for  measures  of  repression.  The  ydltydrt  or  Iota!  chieftains 
lung  clung  to  their  independence  after  their  country  was  ceded  to 
the  British.  On  the  west  coast,  the  feudal  aristocracy  of  the  Nairn, 
and  the  religious  fanaticism  of  tho  Mojdis,  have  more  than  cnee  led 
to  rebellion  and  bloodshed.  In  the  extremr  north,  tho  wild  tribes 
occupying  tho  hills  of  GanjAm  and  VicagapaUim  have  only  lately 
learned  the  habit  of  subordination.  In  1636  the  tamtouLirl  of 
Gumsfir  in  this  remote  tract  was  attached  by  Government  tor  the 
rebellious  conduct  of  it*  chief.  An  inquiry  then  instituted  revealed 
tho  wide  prevalence  among  the  tribo  of  Kandhs  of  humaD  sacrifice, 
under  the  name  of  vuriah.  The  practice  has  since  been  suppressed 
by  a special  agency. 

Tho  different  territories  comprising  the  Madras  presidency  have 
been  acquired  by  the  British  at  various  date*.  In  1763  the  tract 
encircling  Madras  city,  now  Chengalpst  district,  was  ceded  by  the 
nawib  of  Arcot.  In  1765  the  Northern  Circara,  out  of  which  the 
French  had  recently  been  driven,  were  granted  to  the  Company  by 
the  Mnghal  emperor,  but  at  the  prioe  of  an  annual  tribute  of 
£90,000.  Full  rights  of  dominion  were  not  acquired  till  1 823,  when 
tho  tribute  was  commuted  for  a lump  payment.  In  1792  Tipu 
was  compelled  to  cede  the  Baramahil  (now  part  of  Salem  district), 
Malabar,  and  Dindigal  subdivision  of  Madura.  In  1799,  on  the 
reconstruction  of  Mysore  state  after  Tipu'*  death,  Coimbatore  and 
KAnara  were  appropriated  as  the  British  share  ; end  in  the  samo 
year  tho  Mshratta  ruri  of  Tanjore  resigned  the  administration  of 
his  territory,  though  Lis  descendant  retained  titular  rank  till  1855. 
In  1800  Bellaiy  and  Cuddapah  were  made  over  by  the  nixdm  cl 
Hyderabad  to  defray  tho  expense  of  an  increased  subsidiary  force. 
In  the  following  year  the  dominions  of  the  nawab  of  the  Carnatic, 
extending  along  the  east  coast  almost  continuously  from  Hello  ro 
to  Tinncvclli,  were  resigned  into  the  hand*  of  the  British  !▼  a 
puppet  who  had  been  put  upon  the  throne  for  the  pOrpose.  Tho  iasl 
titular  nawib  of  the  Carnatic  died  in  1855  ; but  nis  .representative 
still  bears  the  title  of  prince  of  Arcot,  and  is  rKOipirea  as  the  firet 
native  nobleman  iu  Madras.  In  1838  the  na«ib  of  Karmil  was 
deposed  for  misgovern  meat  and  suspicion  of  treason,  and  bis  terri- 
tories annexed. 

Madras,  capital  of  Madras  presidency,  is  situated  on 
the  sea-coast  in  13°  4'  8"  N.  lat,  80°  14'  51"  E.  long. 
Although  at  first  sight  tho  city  presents  a disappointing 
appearance,  and  possesses  not  a single  handsome  street,  it 
has  several  edifices  of  high  architectural  pretensions,  and 
many  spots  of  historical  interest.  Seen  from  the  roadstead, 
the  fort,  a row  of  merchants'  offices,  a few  spires  and  public 
buildings,  are  all  that  Btrike  tho  eye.  Roughly  speaking, 
it  consists  of  tho  following  divisions.  (1)  Black  Town,  an 
ill-built,  densely  populated  block,  about  a mile  square,  is  tho 
business  pert  of  tho  town,  and  contains  the  banks,  cu'»  >m 
house,  high  court,  and  all  the  mercantile  offices.  The  last, 
for  the  most  part  handsomo  structures,  lie  along  tho  beach. 
On  tho  sen-face  of  BUck  Town  are  tho  pier  and  tho  new 
harbour.  Immediately  south  of  Block  Town  there  is  (2)  an 
open  space  which  contains  the  fort,  esplanade, brigade  parade 
ground,  Government  house,  and  several  handsome  public 
buildings  on  the  sea-face.  (3)  West  and  sonth  of  this  Inng 
I of  tho  city  co mo  a series  of  crowded  quarters  known  by 
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rarious  native  names — Chintadrapet,  Ti  ru  vales  wa  raw  pet, 
Pudup&k,  Koyapet  Kistnampet,  and  Mylapur,  which  bend 
lo  the  aea  again  at  the  old  town  of  Saint  Thom&  (4)  To 


the  west  of  Black  Town  are  the  quarters  of  Veperi  amt 
Pudupct,  chiefly  inhabited  by  Eurasians,  and  the  suburb* 
of  Egmoro,  Nangamb&kam,  and  Perambdr.  adorned  with 
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fconrlaome  European  mansions  and  tlielr  spacious  “com- 
jiottods " or  parka.  (5)  South-west  and  south  lie  the 
European  quarters  of  Tanampefc  and  aristocratic  Adyar. 
Amongst  the  buildings  most  deserving  of  notice  for  their 
architectural  features  ore  the  cathedral,  Scotch  church, 
Government  house,  Patchcappaha  hall,  senate  hopse, 
Chepauk  palace  (now  the  Itcveuuo  Board),  and  the  Central 
Railway  station. 

Nearly  all  the  most  important  offices  of  the  presidency, 
and  the  headquarters  of  every  department,  arc  located  in 
Madras.  Apart  from  tho  headquarters  staff  of  tho  Madras 
army,  that  of  tho  central  division  is  also  stationed  hero,- 
with  a garrison  of  1 European  and  3 native  infantry  regi- 
ments, 1 battery  of  artillery,  - and  the  bodyguard  of  the 
governor  (100  sabres).  At  St  Thomas’s  Mount  are  3 bat- 
teries of  artillery  and  a detachment  of  native  infantry. 
Including  those,  tho  garrison  of  Madras  Ls  about  3500 
strong,  of  whom  1200  oro  Europeans. 

Tho  population  of  Madras  city,  as  ascertained  by  tho 
census  of  1371,  was  397,552,  including  330,062  Hindus, 
60,964  Mohammedans,  12,013  Eurasians,  and  3613 
Europeans.  The  annual  municipal  incomo  is  about 
£53,000.  Madras,  notwithstanding  its  exposed  situation, 
ranks  third  among  tho  ports  of  India  in  respect  of  tho 
Dumber  and  tonnage  of  vessels  calling  and  tbo  value  of  its 
i n ports  and  exports.  The  port  trades  with  every  part  of 
I ho  world,  exporting  coffee,  cotton,  grain,  hides,  indigo, 
wibeods,  dyes,  sugar,  and  horns,  and  importing  piece 
joods,  iron  and  other  metals,  and  ail  kinds  of  European 
manufactures.  Tho  lighthouse,  125  feet  high,  is  visible 
from  a ship’s  deck  15  miles  at  sea.  The  Madras  roadstead, 
like  the  whole  line  of  tho  western  coast  of  India,  is  liable 
to  be  swept  by  hurricanes  of  irresistible  fury,  which  occur 
at  irregular  intervals  of  years,  generally  at  the  beginning 
of  the  monsoons  in  May  and  October.  Tho  first  recorded 
cyclone  was  in  October  1746,  a few  weeks  after  tho  fort 
had  surrendered  to  Labourdonuais.  A French  fleet  then 
by  at  anchor  ia  tho  roads.  Fivo  large  ships  foundered, 
with  1200  meu  on  board:  and  scarcely  a single  vessel 
escaped  with  its  masts  standing.  Perhaps  the  most 
destructive  of  these  storms  occurred  in  May  1872.  On 
this  occasion  the  registered  wind  prcs3»ro  reached  a 
maximum  of  53  fi»  to  the  square  foot  In  tho  spaco  of  a 
few  hours  nine  English  vessels  and  twenty  native  craft 
were  driven  ashore.  In  May  1874  another  cyclone  broke 
on  the  Madras  coast,  but  tho  ships  were  warned  in  time  to 
put  to  sea  and  gain  an  offing.  Tho  most  recent  of  these 
periodical  hurricanes  occurred  in  November  1881,  wbeu 
the  new  harbour  works  sustained  serious  damage. 

The  trade  of  the  town  does  not  depend  on  any  special 
local  manufactures  or  produce.  Such  industries  as  once 
flourished — weaving,  for  instance — have  decayed,  and.  no 
others  have  grown  up  to  replace  them.  As  elsewhere  in 
India,  spinning  companies  havo  recently  been  formed,  but 
what  effect  they  are  likely  to  exercise  on  local  trade 
remains  to  bo  seen.  With  the  exception  of  banks,  and 
enterprises  connected  with  the  preparation  of  produce  for 
export,  e.y.,  cotton  pressing  and  coffee-cleaning,  joint-stock 
undertakings  have  not  prospered.  As  tho  capital  of 
southern  Indio,  Madras  is  the  centre  on  which  all  the  great 
military  roads  converge.  Tt  is  also  tho  terminal  station  of 
twn  lines  of  railway,  the  Madras  line  and  tho  Madras  and 
Tan*  re  section  of  the  South  Indian  Railway. 

The  Buckingham  Canal,  which  passes  through  an  outlying 
part  of  the  city,  connects  South  Arcot  district  with  Ncllore 
and  the  Krishna  and  GodAvari  system  of  canal  navigation. 
This  long  delayed  project  was  undertaken  as  a famine  work. 

The  town  of  Mndras  dates  from  1639,  when  Francis  Day,  chief 
•f  the  East  India  Comp*inv'*  w>rtl*meat  at  Armagon,  obtained  a 
rrai.t  sf  tue  proem  um  of  tho  city  lrom  the  raja  of  Chandragiri 
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A factory,  with  some  alight  fortifications,  was  at  once  constructed, 
and  a gradually  increasing  population  settled  around  its  walls.  In 
1653  Madras,  which  had  previously  been  subordinate  to  the  settlc- 
ment  of  Bantam  in  Java,  was  raised  to  the  rank  of  an  independent 
presidency.  In  1762  Daud  Khan,  Aurangzeb’s  general,  blockaded 
tho  town  for  a few  weeks,  and  in  1741  the  M ah  rat  toe  unsuccess- 
fully attacked  the  place.  In  1746  Labourdonnais  bombarded  ami 
captured  tho  fort.  The  settlement  was  restored  to  tho  English 
two  years  later  by  the  treaty  of  Aix-la-Chapelle,  but  the  aoteraiMvuk 
of  the  presidency  did  not  return  to  Madras  till  1762.  In  1758  the 
French  under  Lally  occupied  the  Black  Town,  and  invested  the 
fort  Tho  siege  was  conducted  on  both  sides  with  great  skill  and 
vigour.  After  two  months,  the  arrival  of  a British  fleet  relieved 
tho  garrison,  sud  the  besiegers  retired  with  some  precipitancy. 
With  tho  exception  of  tho  threatening  approach  of  Hvaer  All's 
horsemen  in  1769,  and  again  in  1780,  Madras  has  since  the  French 
siege  been  free  from  external  attack.  The  town  of  Saint  Thome, 
now  part  of  Madras  city,  was  founded  and  fortified  by  the  Portu- 
guese in  1504,  and  was  held  by  the  French  from  1672  to  1674. 

MADRID,  a province  of  Sp&io,  one  of  the  five  into 
which  New  Castile  is  divided,  is  bounded  on  tho  W.,  N.W., 
and  N.  by  Avila  and  Segovia,  on  the  E.  by  Guadalajara, 
on  tho  S.E.  by  Cuenca,  and  on  the  S.  by  Toledo.  Tho 
area  ia  2997  square  miles,  with  a population  in  1877  of 
693,775,  an  increase  of  104,443  since  1860.  Madrid 
belongs  to  the  basin  of  tho  Tagus,  being  separated  from 
that  of  tho  Douro  by  the  Sierra  Guadarrama,  which  skirts 
the  province  on  tbo  north-west  and  north.  The  Tagus 
itseU  is  tho  southern  boundary  for  sbmo  distance,  its  chief 
tributary  being  the  Jarama,  which  rises  in  the  Somoeierra 
in  the  north,  and  terminates  at  Aranjuex.  The  Jarama, 
in  turn,  is  joined  by  the  Ileuares  and  Tajofia  on  the  left, 
and  by  the  Lozoya  and  Manzanares  on  the  right  The 
Guadarrama,  another  tributary  of  tho  Tagus,  lias  its  upper 
courso  within  tho  province.  Like  tho  rest  of  Castile, 
Madrid  is  chiefly  of  Tertiary  formation ; the  soil  is  mostly 
clayey,  and  there  are  sandy  tracts.  Agriculture  is  in  a 
somewhat  backward  condition;  tho  rainfall  is  deficient, 
and  tbo  rivers,  poor  though  they  are,  are  not  utilized  as 
they  might  be  for  irrigation.  The  chief  products  are 
wheat,  barley,  rye,  oats,  algarrobos  {Ervum  tetraspermum), 
pease,  chick  pease,  and  various  other  legumes,  wine,  oil,  flax, 
hemp,  wax,  honey,  and  various  fruits.  Gardening  is  carried 
on  to  soma  exteat  near  the  capital,  though  the  markets  of 
Madrid  receive  their  most  liberal  supply  of  fruits  and 
vegetables  from  Valencia.  Sheep,  goats,  and  horned  cattle 
are  reared,  and  fish  are  found  in  the  Jarama  and  other 
rivors.  The  province  is  on  the  whole  treeless ; but  some 
wood  is  grown  on  the  mountain  slopes  in  tho  north.  Tho 
Sierra  Guadarrama  has  quarries  of  granite,  lime,  and 
gypsum,  and  is  known  to  contain  iron,  copper,  and 
argentiferous  lead,  but  these  resources  are  as  yet  unde- 
veloped. The  manufactures  are  trifling  (coarse  cloth, 
leather,  paper,  earthenware,  porcelain,  bricks  and  tiles, 
saltpetre,  glass  and  crystal,  chocolate,  lace);  and  there  is 
very  little  commerce  beyond  that  for  the  supply  of  the 
capital  with  necessaries.  The  only  towns  with  a population 
above  10,000  are  AlcalA  (Complntnm)  on  tho  Heuares,  and 
Madrid ; the  famous  university  of  the  former  was  trans- 
ferred to  the  latter  in  1836.  Aranjuex  (8154),  on  the 
Tagus,  is  also  of  historical  importance. 

M ADRID,  capital  of  the  above  province  and  of  Spain, 
is  situated  in  40*  24'  35"  N.  lat  and  3*  41'  51"  W.  lone., 
on  the  left  bank  of  the  Manzanares,  a subtribntary  of  the 
Tagus,  at  a maximum  elevation  of  2372  feet  above  tho 
sea-leveL  The  population  (397,816  in  1877)  was  over 
400,000  in  1881.  The  town  is  nearly  in  the  centre  of  the 
kingdom,  almost  equidistant  from  the  Mediterranean,  the 
Atlantic,  and  the  Bay  of  Biscay.  The  site  consists  of  some 
sandy  hills  of  little  elevation,  in  the  midst  of  an  extensive 
plain,  bounded  to  the  view  on  the  north  only  by  the  Sierra 
Guadarrama.  The  basin  in  which  it  stands  is  of  Tertiary 
formation,  consisting  of  gypsum,  marl,  and  limestone. 
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Owing  to  ita  elevated  and  exposed  situation,  the  climate 
of  Madrid  baa  some  marked  peculiarities,  tn  winter  the 
mean  temperature  ia  43°  Fahr.,  and  aa  man/  aa  sixteen 
degrees  of  frost  hare  been  observed  ; the  mean  in  summer 
ia  76°  Fahr.,  bat  a temperature  of  107*  has  been  registered  ; 
and  the  daily  oscillation  sometimes  amounts  to  as  much 
as  57°.  The  readings  in  sun  and  shade  at  the  aame 
moment  are  also  widely  different.  The  tendency  to 
inflammatory  disorders  in  tha  population  is,  aa  might  be 
expected  from  theee  circumstances,  very  pronounced  ; but 
against  it  mint  be  set  the  advantages  of  a dry  atmosphere 
and  a cloudless  aky,  and  in  point  of  fact  the  city  ia  not 
exceptionally  unhealthy ; ita  aalubrity  has  been  much 
euhanoed  by  the  recent  introduction  of  a plentiful  supply 
of  pure  water  from  the  Loroyn  (33  miles  distant). 

Tbo  form  of  Madrid  proper  is  almost  that  of  a square 


with  the  comer*  rounded  off;  from  east  to  west  it 
measures  rather  tees  than  from  north  to  south.  It  was 
formerly  surrounded  by  a poor  wall,  pertly  of  brick,  partly 
uf  earth,  some  20  feet  in  height,  and  pierced  by  five 
principal  gates  (patriot)  and  eleven  “ portillos."  Of  these 
gateways  only  three,  the  Pnerta  de  Alcala  on  the  east, 
the  Puerta  de  Toledo  on  the  south,  and  tha  Portillo  de  San 
Vicente  on  the  west,  now  actually  exist ; the  first  and  the 
third  were  erected  in  the  time  of  Charles  III.,  and  the 
second  in  honour  of  the  restoration  of  Ferdinand  VII.;  all 
have  some  architectural  pretensions.  The  Manxanaree  (or 
rather  its  bed,  for  tho  stream  is  at  moat  seasons  of  the 
year  quite  insignificant)  ia  spanned  by  six  bridges,  tha 
Puente  de  Toledo  and  that  of  Segovia  being  the  chief. 
The  Pnerta  del  Sol  (formerly  the  east  gate  and  tower  of 
the  city,  having  on  ita  front  a representation  of  the  enu — 
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whence  the  name)  is  now  the  central  plaza,  and  the 
favourite  lounge  and  place  of  most  traffic  iti  the  city ; the 
animated  scene  it  presents  has  been  described  with  more 
or  less  fulness  in  almost  every  book  of  Spanish  travel 
On  its  south  side  stands  tbo  Palacio  de  la  Gobernacion,  or 
Borne  Office, a heavy  square  building,  by  a French  architect, 
J.  Marquct,  and  dating  from  1768.  From  the  Pnerta  aei 
Sol  diverge,  immediately  or  mediately,  almost  all  the 
principal  streets  of  Madrid — eastward  by  north,  the  Calle 
de  AlcalA,  terminating  in  the  Prado;  eastward,  the 
Carrera  de  San  Oeronimo,  terminating  by  the  Plaza  de  las 
Cortes  also  in  the  Prado ; southward,  the  Dalle  de  Carre tas ; 
westward,  the  Calle  Mayor,  which  leads  to  the  council 
chamber  and  to  tho  palace,  and  the  Calle  del  Arena),  ter- 
minating in  the  Plaza  de  Isabel  IL  and  the  opera-house ; 
north- westward,  the  Dalles  de  Preciadoe  and  Del  Carmen ; 


and  northward,  the  Calle  de  la  Montera,  which  afterwards 
divides  into  the  Dalle  de  Foencarral  to  the  left  and  the 
Calle  de  Uortaleza  to  the  right  Of  these  the  Calle  de 
Alcala  is  the  finest;  it  is  bordered  on  both  aides  with 
acacias,  and  contains  some  elegant  buildings,  inclnding  the 
museum  of  natural  history,  formerly  the  general  custom- 
houMj,  dating  from  17G9,  and  the  offices  of  the  Board  of 
Trade  (Miniaterio  de  Hacienda)  on  the  north  side,  and  on 
tho  south  the  palace  of  the  duke  of  Seato  (the  site  of 
which  is  about  to  be  occupied  by  the  new  buildings  of  the 
Banco  de  Espafta  or  Bank  of  Spain)  ; ita  irregularity 
in  point  of  width  and  level,  however,  detracts  much 
from  its  appearance.  The  Plaza  de  las  Cortes  ia  so 
called  from  the  Congreso  de  loa  Diputados,  or  House  of 
Commons,  on  its  north  side,  a building  in  the  Corinthian 
style,  but  of  little  merit;  the  square  contains  a bronze 
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statue  of  Cervantes,  by  Sola,  erected  iu  1835.  The  Callo 
dc  Carretas  ranks  with  tho  Carrera  de  San  Gerooimo  and 
Calie  de  la  Montora  for  the  excellence  of  its  shops.  From 
the  Callo  Mayor  is  entered  the  Plaza  Mayor,  a rectangle  of 
about  430  feet  by  330,  formerly  the  scene  «f  tournaments, 
bull  fights,  autos-de-fe,  and  similar  exhibition*  which  used 
to  .e  viewed  by  the  royal  family  from  the  balcony  of  one 
of  the  houses  called  tho  Panaderia  (belonging  to  the  guild 
■of  bakers).  The  square,  which  was  built  under  Philip 
II L in  1619,  is  surrounded  by  on  arcade  : the  houses  are 
uniform  in  height  and  decoration.  In  tho  centre  stands 
a bronze  equestrian  statue  of  Philip  IIL,  designed  by 
Pantoja,  cast  by  Juan  de  Bologna,  and  finished  by  Pedro 
Taoea.  From  tho  south  oast  angle  of  the  Pla2a  Mayor  the 
Calie  de  Atocha,  one  of  the  principal  thoroughfares  of 
Madrid,  leads  to  the  outskirts  of  the  city ; at  the  south- 
west Angle  of  tho  same  square  tho  Calie  do  Toledo  begins, 
the  chief  mart  for  the  various  woollen  and  silken  fabric* 
from  which  the  picturesque  costumes  peculiar  to  the 
;ieninsula  are  made.  In  tho  Plaza  de  Isabel  1L,  at  tho 
western  extremity  of  the  Callo  del  A renal,  stands  the  royal 
opera-house,  the  principal  front  of  which  faces  the  Plaza 
del  Oriento  and  the  reynl  palace.  In  the  centre  of  the 
plaza  is  a fine  bronze  equestrian  statue  of  Philip  IV. ; it 
was  designed  by  Velazquez  ana  cast  by  Tacca,  while  Galileo 
is  said  to  have  suggested  the  means  by  which  the  balance 
is  preserved.  The  gift  of  the  grond-duke  of  Tuscany  in 
1640,  it  stood  in  the  Buen  Retiro  gardeus  until  1644. 

As  compared  with  other  capitals,  Madrid  has  very  few 
buildings  of  much  interest  architecture >y  or  otherwise. 
There  is  no  cathedral.  The  Basilica  de  Nncstra  Mciiore  do 
Atocha,  on  the  Paseo  de  Atocha,  a continuation  of  the 
Callo  de  Atocha,  originally  founded  in  1523,  after  being 
destroyed  by  the  French  was  rebuilt  by  Ferdinand  VII  ; 
it  contains  one  of  those  miraculous  images  attributed  to  St 
Luke  with  which  Spain  abounds,  and  is  specially  associated 
in  history  with  the  name  of  Queen  Isabella  II  Tin 
collegiate  church  of  San  Isidro  el  Real  in  the  Call©  de 
Toledo,  dates  from  lf>Sl  ; it  has  no  architectural  merit, 
but  contains  one  or  two  valuablo  pictures  and  other  works 
of  art  The  modern  Gothic  church  of  San  Oeronimo  el 
Real  occupies  a conspicuous  site  eastward  of  the  town  ; it 
is  not  at  present  used  as  a place  of  worship.  Of  secular 
buildings  unquestionably  the  most  important  is  the  rojul 
palace  (Palacio  Real)  on  tho  west  side  of  tho  town,  ou  a 
rising  ground  overhanging  the  Manzanares.  It  occupies 
the  site  of  the  ancient  Moorish  alcazar,  where  a hunting 
«oat  was  built  by  Henry  IV.;  this  was  enlarged  and 
improved  by  Charles  V.  when  ho  first  made  Madrid  his 
run i deuce  in  1532,  was  further  developed  by  Philip  IL,but 
ultimately  was  destroyed  l*y  fire  in  1734.  Tho  present 
edifice  was  begun  under  Philip  V.  in  1737  by  Sacchclti  of 
Turin,  and  was  finished  in  1704.  It  is  in  tho  Tuacun 
<tyle,  and  is  470  feet  square  and  100  feet  in  Wgbt,  tho 
material  being  whito  Oolmenar  granite,  resembling  marble. 
To  the  north  of  tho  palace  are  tho  royal  stables  and  coach- 
houses,  remarkable  for  their  extent ; to  the  south  is  the 
armoury  (Museo  de  la  Real  Armer(a),  containing  what -is 
pro*  ably  the  best  collection  of  the  kind  anywhere  to  be 
n>4jt  with.  After  the  Palacio  Real  may  be  mentioned  the 
royal  picture  gallery  (Real  Musco  do  Pinturos),  adjidniw 
the  Salon  del  Prado;  it  was  built  about  1785  for  Charles 
III.  by  Juan  de  Villanueva,  as  a museum  of  natural  history 
and  academy  of  sciences.  It  contains  the  collections  of 
Ghana*  V.,  Philip  IL,  anu  Philip  IY.,  and  the  pictures 
a umber  upwards  of  two  thousand.  Tho  specimen*  of  Titian. 
Raphael,  Veronese,  TiBtomtn.  Velazquez,  Vnndyck,  Ruben*, 
*nd  Teniers  are  numerous  itnd  reniurka*h\  giving  it  a 
rl  iim  to  be  regarded  as  the  finest  picture  gallery  in  tho 
wirld.  Tho  inlacca  of  the  grandees  arc  generally  noteworthy 
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only  for  their  size.  There  nre  some  seventeen  theatres  of 
all  classes.  Tho  bull-ring  (Plaza  de  Toros),  to  the  east  of 
the  town,  accommodates  12,000  spectators;  the  presen l 
building  dates  from  1874.  Of  the  promenades  and  open 
places  of  public  resort  the  most  fashionable  and  most  fre- 
quented is  the  Prado  (Paseo  del  Prado,  Salon  del  Prado)  ou 
the  cast  aido  of  tho  town,  with  its  northward  continuation 
the  Paseo  do  Recolotoa.  To  the  south  of  the  town  is  the 
Paseo  de  las  Delicias,  and  on  the  west,  below  the  royal 
palaco,  and  skirting  the  Manzanares,  is  the  Paseo  de  la 
Virgen  del  Puerto,  used  chiefly  by  the  poorer  classes.  East- 
ward from  the  Prado  are  the  Boen  Retiro  gardens,  with  tho 
usual  ponds  and  pavilions,  and  a poor  menagerie.  Tho  gar- 
dens were  formerly  the  grounds  surrounding  a royal  hunting 
seat,  on  the  eito  of  which  a palace  was  built  for  Philip  IV. 
in  1633 ; it  was  destroyed  during  tho  French  occupation. 

Modern  educational  movements  have  not  left  Madrid 
unaffected,  and  considerable  improvements  in  this  respect 
have  taken  place  within  recent  years.  There  are  upwards 
of  100  official  primary  schools  (attended  by  4810  boys  and 
3958  girls),  and  a large  number  of  private  ones ; among 
the  other  educational  instrumentalities  tho  numerous 
schools  connected  with  various  Protestant  missions  claim 
special  mention.  There  are  two  normal  schools.  Tho 
university  of  AlcalA,  founded  by  Cardinal  Ximenes  in  1 508, 
was  transferred  in  1836  to  Madrid,  and  lias  since  that  timo 
undergone  much  reform  and  extension.  In  1882  the  teach- 
ing staff  numbered  88,  and  the  stodenta  7000.  Of  theso 
2400  belonged  to  the  faculty  of  law,  2500  to  that  of 
medicine,  400  to  that  of  science,  1400  to  that  of  pharmacy, 
and  250  to  that  of  philosophy  and  literature.  Tho 
faculty  of  theology  vu  *apprww*ed  in  1868,  and  has  not 
been  re-established.  Madrid  also  has  schools  of  agriculture, 
architecture,  civil  and  mining  engineering,  the  fine  arts, 
veterinary  scicucc,  and  music.  The  school  of  military  en- 
gineering is  at  Guadalajara.  Among  the  educational  insti- 
tutions may  bo  reckoned  the  botdnicr.l  garden,  originated 
in  1781,  the  national  library,  with  those  ot  the  peL^e,  the 
university,  *i.d  San  Isidro,  and  the  museum  of  natural 
science,  exceedingly  rich  in  tho  mincralogical  department. 
Th«  principal  learned  society  is  the  Royal  Spanish  Academy, 
founded  Iu  1*13  for  the  cultivation  and  improvement  of 
the  Spanish  tongue.  The  Academy  of  History  possesses  a 
g *od  library,  rich  in  MSS.  and  incunabula,  as  well  as  a 
fine  collection  of  coins  and  medals.  There  are  likewise 
academics  of  the  fine  arts,  tie  exact  sciences,  moral  and 
political  science,  medicine  and  snrgcry,  and  jurisprudence 
and  legislation,  all  possessing  libraries.  There  are  also 
anthropological,  economical,  and  geographical  societies, 
and  * acientific  and  literary  athenaum.  Tho  charitable 
institutions  include  upwards  of  eighteen  hospitals,  the 
largest  of  wiacn  contains  1200  beds;  there  are  three 
f»u*dlh«p  hospitals  and  six  for  orphans.  Tho  military 
hospital  is  iargo  and,  well  conducted.  There  are  very  good 
sc  1 tools  for  the  blind  and  for  deaf  mutes,  and  a number  oi 
asylums  of  various  kinds. 

Tho  manufactures  of  Madrid  are  inconsiderable ; every 
article  of  food  and  clothing,  almost  without  exception,  it 
imported.  The  most  important  industries  are  tho  mantL 
lectures  ot  tobacco  aud  eieara,  cold  and  silver  wares, 
tanestry  and  cnr|>e‘s,  porcelain,  hats,  mirrors,  and  beer. 
Little  wine  is  gruv»u  mar  tho  capital,  and  not  much  fruit; 
but  tho  markets  arc  well  supplied,  and  regularly,  from  ell 
quarters  of  the  kingdom.  Madrid  is  still  tho  principal, 
one  might  utmost  say  the  only,  focus  of  tho  now  largely 
developed  railway  system  of  tho  peninsula.  The  suburb.1 
of  tho  town  are  rapidly  extending,  esjwcially  towards  th< 
north  and  south.  The  immediate  environs  are  uninterest 
ing.  About  C mites  to  tho  north-west  lies  tho  fine  hunting 
scat  El  Pardo,  restored  by  Charles  IIL 
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Spanish  archaeologist#  have  frequently  claimed  for  Madrid  a very 
high  antiquity,  but  the  earliest  authentic  historical  mention  of  the 
town  (Majrit,  MRjoiitum)  occurs  in  an  Arab  chronicle,  and  doca 
not  take  us  farther  hack  than  to  the  first  half  of  the  10th  century. 
The  place  was  finally  taken  from  the  Moors  by  Alphonso  VI.  (10&3), 
and  was  made  a hunting-scat  by  Henry  IV.,  but  first  rose  into 
importance  when  Charles  V.,  benefiting  by  its  keen  air,  made  it  his 
occasional  residence.  Philip  II.  created  it  his  capital  ami  “only 
court”  (fiuica  coric)  in  1560.  To  this  day  it  only  ranks  however, 
as  u villa, ” not  as  “ciodad.*  Fruitless  attempts  were  made  by 
Thitip  III.  and  Charles  III.  respectively  to  transfer  the  scat  of 
government  to  Valladolid  and  to  Seville. 

MADRIGAL.  The  notice  of  this  branch  of  musical  art 
which  will  be  included  in  the  general  article  Music  may 
hero  be  anticipated  by  an  approximately  chronological  list, 
according  to  nationalities,  of  the  masters  who  have  been 
chiefly  distinguished  for  their  compositions  of  tho  class: — 
Flauders : Egide  Binchois,*  Brusnois,  Jean  ’Okeghcm  or 
Ockenheira,  Jean  Tinctor,  Adrian  Willaert,  Cyprian  dt 
Rore,  Jacques  Hobrecht,  Fir  min  Caron,  Josquin  dcs  Pr&, 
Alexander  Agricola,  Antoine  Drums],  Pierre  do  Ic  Rue, 
Jacques  Arcadelt,  Claude  Goudimel,  Philippe  Verdelot, 
Jacques  de  Wert,  Hubert  Waelrent,  and  Orlando  di  Lasso ; 
Home : Costanzo  Festa,  Giovanni  Pierluigi  da  Palestrina, 
Felico  and  Francesco  Anerio,  Giovanni  Marta,  Bernardino 
Naniui,  and  Luca  Marcnzio  (styled  in  his  own  time  “ II  piii 
dolce  Cigno  d'ltalia”),  Venice:  Giovanni  Croce,  Andrea 
and  Giovanni  Gabrieili,  Costanzo  Porta,  Orazio  Vccchi,  and 
Giovanni  Giacomo  Gastoldi,  England:  William  Cornysbe 
(father  and  son),  Richard  Taverner,  Robert  Fayrefax, 
Thomas  Phelyppes,  Richard  Edwards,  William  Byrd, 
Thomas  Morley,  Giles  Farnaby,  Edward  Johnson,  Thomas 
Wee  Ikes,  George  Kirbye,  John  Dowland,  Michael  Este, 
Thomas  Tomkins,  John  Benct,  John  Hilton,  John  Wilbye, 
Thomas  Ford,  Thomas  Bateson,  Richard  Allison,  John 
Ward,  and  Orlando  Gibbons,  also  John  Cooper  and  Teter 
Philips,  who  dwelt  long  in  Rome,  and  published  their 
works  under  the  names  respectively  of  Giovanni  Coperario 
and  Pietro  FilippL  Many  of  all  these  wrote  strictly 
madrigals,  that  is,  continuous  compositions  abounding  in 
ingenious  artifices  of  imitation  of  one  part  by  another; 
others  wrote  rhythmical  songs  of  four  or  moro  parts,  or 
ballets,  or  fal-las,  all  of  which>  being  for  unaccompanied 
voices,  or  for  viols  instead  of  voices,  are  often  erroneously 
ranked  as  madrigals,  though  differing  entirely  in  structure 
from  them.  The  English  composers,  to  Byrd  inclusive,  , 
produced  pieces  distinctly  of  tho  madrigal  class,  but  < 
described  them  by  other  definitions ; it  was  in  tho  year  j 
1588,  when  Byrd  published  Psalms,  Sonets,  and  Songs  of , 
Sadness  and  Pietic,  that  the  word  madrigal  was  first  j 
introduced  into  England  by  Nicholas  Yonge,  a merchant,  ; 
a lover  of  music  who,  having  received  copies  of  some  ' 
foreign  compositions  in  his  chests  of  merchandise,  adapted  j 
English  words  to  these,  and  printed  a collection  under  the  . 
title  Musica  Transalpine  the  success  of  which  stimulated  : 
the  powers  of  English  writers  that  had  already  been  ! 
proved,  and  excited  others  to  emulate  their  example. 
The  art  of  madrigal  compositiou  was  never  practised  in 
Germany,  and  it  died  out  in  other  countries  early  in  the 
17th  century.  Tho  knowledge  of  the  works  that  endear 
the  madrigal  writers  to  lovers  of  a high  and  most  puro 
form  of  music  was  revived,  and  has  since  been  kept  alive, 
by  tho  Madrigal  Society.  This  was  founded  in  1741  by 
John  Immyns,  an  attorney,  and  its  original  members  were 
mechanics  or  small  tradesmen  ; it  held  its  first  meeting  at 
the  Twelve  Bells  Tavern  in  Bride  Lane,  made  many 
migrations  to  other  houses  of  entertainment,  and  has  its 
present  borne  at  the  Freemasons’  Tavern,  where  its  members 
are  of  a far  higher  social  caste  than  the  men  who  associated 
themselves  for  the  practice  of  contrapuntal  vocal  music 
when  the  rank  and  fashion  of  tho  land  went  to  worship 
i'ariuelli  ut  tie  Italian  opera,  aud  to  take  part  with  the 


followers  of  the  king  or  the  prince  of  Wales  in  supporting 
ono  or  other  of  the  opposition  establishments  for  its  perform- 
ance. In  1811  the  society  offered  a prize  for  tho  composi- 
tion of  a madrigal,  which  was  won  by  William  Beale.  The- 
same  incentive  has  occasionally  been  repeated.  Tbit, 
encouragement,  and  still  more  the  love  for  the  class  of 
music  engendered  by  the  public  performance  of  madrigaU 
by  large  choral  societies  during  the  lost  fifty  years,  hav« 
incited  later  composers  to  more  or  less  successful  imitations 
of  the  style,  especially  distinguished  among  whom  wa* 
Robert  Lucas  Pearsall  (1795-1850). 

MADURA,  a district  in  the  south  of  the  Madras 
presidency,  Indio,  lying  between  9°  4'  and  10°  44'  N-  lai., 
and  77ft  14'  and  79°  20'  E.  long.,  is  bounded  on  the  M. 
by  Coimbatore,  Tricbinopoli,  and  Tanjore  districts,  E.  at  d 
S.E.  by  the  8ea,  8.W.  by  Tinnevelli  district,  and  W.  ly 
Travancore  state.  Broadly  speaking,  it  consists  of  a se:- 
tion  of  the  plain  stretching  from  the  mountains  east  to  tie 
sea,  coinciding  with  the  basin  of  the  Vaig&i  river,  anil 
gradually  sloping  to  the  south-east.  The  plain  is  broken 
iu  the  west  by  the  outlying  spurs  of  the  Gbits,  and  by  a 
few  isolated  hills  and  masses  of  rock  scattered  over  tho 
country.  The  most  important  spar  of  the  GhAts  is  that 
known  as  the  Palni  hills,  which  project  east-north-east 
across  the  district  for  a distance  of  about  54  milea  Their 
highest  peaks  are  more  than  8009  feet  above  sea-level,  aud 
they  enclose  a plateau  of  about  100  square  miles  in  area, 
with  an  average  height  of  7000  feet  A sanatarium  baa 
been  recently  established  on  this  plateau,  at  Kod&ikannl, 
and  coffee  planting  is  Lire  successfully  carried  on. 
Farther  east  a confused  group  of  hills,  known  as  the 
Sirumalais,*  the  highest  of  which  has  an  elevation  of 
nearly  4000  feet,  clusters  round  the  village  of  Natl  am. 
Among  isolated  rocks  may  be  mentioned  the  precipitous 
fortress  of  Dindigal,  and  the  “ Elephant  Rock,"  the  “ Cow 
Hill,”  and  the  sacred  Skandanulin — all  in  tho  immediate 
vicinity  of  Madura  town.  Tho  chief  river  is  the  VaigAi, 
which  divides  the  district  into  two  almost  equal  portions. 
Very  little  forest  is  found  iu  any  part  of  the  district. 
Tho  cultivated  plain  is  al  solutcly  barren  of  trees,  except 
where  a newly-planted  uvenve  marks  a lino  of  road. 
Groves  of  palmyra  and  cocoa-mit  palms  flourish  along  the 
sea-coast  and  river  banks.  Among  the  wild  products  of 
tho  Palni  lulls  are  nutmeg,  cinnamon,  and  pepper.  Tho 
predominant  geological  formation  is  granite.  Syenite  oc- 
curs in  large  boulders,  A gravelly  bed  of  laterite,  which 
runs  across  the  district,  is  quarried  for  building  purposes  ; 
and  sandstono  is  said  to  extend  along  the  whole  length  of 
the  sea-coast  Mineral  products  include  saltpetre,  salt, 
lime,  chalk,  and  graphite.  Iron  in  various  forms  is  found, 
but  it  is  nowhero  worked  profitably,  even  by  the  rudo 
native  processes.  Gold  is  washed  in  somo  of  the  streams 
Several  kinds  of  opal,  chalcedony,  jasper,  garnet,  and  rock- 
crystal  are  fouud. 

Tho  census  of  1871  she  crcd  n total  population  of  2,266,615 
persona  (1,112,066  males  ami  3,134,549  females),  spread  over  un 
area  of  9502 square  miles,  ai  d inhabiting  5459  villages  and  443.513 
liousrs.  Hindus  numbered  2,062,768,  and  Mohammedans  132,833 ; 
aud  the  Catholics  at  the  pr  sent  day  number  about  60,000,  under 
the  charge  of  the  missions  of  the  Jesuits  and  of  the  Church  of  Goa. 
The  Protestant  population  are  under  tho  charge  of  an  American 
mission,  first  established  in  834.  The  principal  towns  are  Madura 
city  (51,987),  Dindigal  (12,118),  Falni  (12,801),  Karonad  (15,442), 
Tirumangalam  (5772),  Pm  imhakudi  (6234),  SivagancA  (7392', 
Killaknrai,  Aruppukotai,  und  Periyskuhun.  The  only  munici- 
palities are  Madina  and  Dii.Uigal. 

Of  a total  area  of  9502  square  miles,  6507  belong  to  taminddrVm 
permanently  assessed  estates.  The  total  area  of  Government  lands 
ID  occupation  in  1875-76  was  1,013,000  acres,  of  which  806,630 
wore  under  cultivation.  r'bo  chief  food  crops  ore  rice,  cholam 
{Holeus  snccharafNs),  kambu  {Helens  spicatus),  ragl  (Meusine  mm- 
conn),  tarngu  (Pascal  it  in  frummtaccian),  annul*  (Panicum  vuli - 
au.i  mj,  and  at.vi.ral  kinds  of  pubes.  Other  cions  irr'uda  oiW..\i. 
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toiuceo  of  excellent  quality,  and  a little  indigo  and  con  on.  The 
rainrall  i>  small  and  variable  in  its  Seasons.  Every  possible  means 
of  storing  up  surplus  water  has  been  resorted  to  (rout  time  home- 
mori.d.  An  imp»i1aut  engineering  project,  known  ns  the  Peiiy.ir 
scheme,  has  long  been  under  consideration,  by  vvjii>||  the  abundant 
rainfall  m tho  further  slope  of  the  Travaucore  hills  might  bo 
diverted  into  the  drainage  basin  of  the  Yftigui.  Salt  is  ••uiiiufa>-tured 
at  certain  stations  ou  the  coast  as  a Government  monqjoly.  Huud- 
»me  turbans  fringed  with  gold  cloth,  and  a peculiar  kind  of  red 
cloth,  are  »}«••  ialitii-s  of  Madura  town.  Considerable  sea-borne 
trade  in  earned  on  l»v  native  craft,  chiefly  with  Ceylon,  Rice  ami 
other  food  grains,  gingclly  oil,  sphvi,  doth,  ault  fish,  tobacco,  red 
o.hrv,  and  earthen  ware  are  the  priucipnl  exports.  The  district  is 
traversed  by  the  South  Indian  railway  from  Tinnereili  to  Tricliino* 
poli.  The  total  imperial  revenue  in  1676-76  amounted  to  £393,418, 
of  which  i'280,067  was  derived  from  the  laud.  Education  in 
1876-77  was  nilordcd  by  424  schools,  attended  by  12,6v9  pupil?.. 
Besides  oivlinafy  diseases,  Madura  possesses  three  special  scourges: — \ 
endemic  fever,  which  sometimes  rages  with  except  ion  nl  severity ; 
.holer  j,  dri-ciiiiiuited  by  pilgrims  to  the  sacred  temple  nt  (Mines-  I 
Viiriiu  ; and  the  well-known  ,4  Madura  foot."  This  last  complaint,  ■ 
known  to  scii-ucc  a*  .nosbn a it  is  a species  of  ' 

fungus  which  spreads  over  the  whole  loot  in  a iuu*»  of  tubercles.  I 
lt^  Primary  cause  seems  to  be  unknown. 

ll iitonj,— Madura  was  the  scat  of  the  Paudmn  monarchy,  which 
ruled  over  this  part  of  ludia  from  the  5th  century  b.c.  to  the  end 
of  the  11th  century  of  our  era.  The  lust  of  the  Pandia  kings  is 
•aid  to  have  exterminated  tin*  Jain?,  and  conquered  the  neighbour*  I 
hig  kingdom  of  Chola ; but  he  was  iu  his  turn  overthrown  by  an  | 
invader  from  the  north,  conjectured  to  have  been  ft  Mohammedan.  | 
In  1324  a Moslem  army  under  Malik  Kafur  occupied  Madura,  and  • 
the  Hindu*  were  held  in  subjection  for  a period  of  tifty  years.  I 
Subsequently  Madura  became  a province  of  tho  Hindu  empire  of  j 
Vijayanag.tr.  In  the  uthhUe  of  the  10th  century  the  governor 
YUw anith  established  an  hercilitiiry  mlc  which  lasted  for  a century. 
Tbe  greatest  of  the  line  WM  TifUlual*  N.iyak  < 16.3-1659),  whose  | 
magnificence  and  military  exploits  are  recorded  iu  the  contemporary  j 
fetters  of  the  Jesuit  missionaries.  He  udormd  Madura  with  many  . 
public  buildings,  and  extended  his  empire  over  the  adjoining  dis*  [ 
tricts  of  Tinncvelli,  Travancore,  Coimbatore,  Salem,  ami  Trichino*  i 
poli.  His  repudiation  of  the  uomiual  allegiance  paid  to  the  rrijii  [ 
of  Yijayanngar  brought  him  into  colli-im  with  the  sultan  of  - 
Bijiptu,  and  Mohammedans,  after  the  lapse  of  three  centuries,  ! 
again  invaded  Madura,  and  couii>clleil  him  to  pay  them  tribute.  | 
After  the  death  of  Tirumala  the  kingdom  of  Mstiurq  gradually  fell  ' 
to  pieces.  Ia  1740  the  district  fell  into  the  bauds  of  the  nsnab  of  \ 
tbe  Carnatic,  and  the  line  of  the  Kayaks’ was  extinguished.  In 
1762  British  officers  took  charge  of  Madura,  in  trust  for  Wallah  r 
Jah,  the  laxt  uide|MUuleiit  nawab  of  the  Carnatic,  who  finally  ceded  [ 
his  rights  of  sovcrciguty  to  the  East  India  Coiujony  in  1&01.  • j 

Mapcka,  tbe  chief  town  and  headquarters  of  Maduru  j 
district,  is  situated  on  tho  south  bank  of  tho  YaigAi  , 
river  in  9’ 55'  16"  N.  lut.t  and  78’  9’  44"  E.  long.,  with 
a population  (1871)  of  51,987,  being  the  fourth  largest  J 
town  in  the  Madras  presidency.  Its  principal  architectural  ( 
feature  is  tho  great  temple,  forming  a (►arallftlogram  847  ; 
fuel  by  744  feot,  surrounded  by  nine  gopuras,  one  of  w hich  j 
is  152  feet  high.  The  principal  structure  is  the  “ Hall  of 
a Thousand  Pillars  ” (the  actual  number  being  997).  Tbe 
other  buildings  comprise  the  celebrated  jtalaco  of  Tirumala 
Niyak,  the  most  perfect  relic  of  secular  architecture  in 
Madras.  Its  ruins  cover  a large  area  of  ground,  and  a 
considerable  sum  of  money  1ms  been  recently  assigned  by 
Government  for  the  restoration  of  tho  building.  Only 
second  in  importance  to  the  palace  is  the  Yasauta  or  Putbu 
mantapam,  which  still  exists  in  complete  preservation,  and 
is  said  to  have  been  bailt  a.i  a summer  retreat  for  the  god 
Sundareshwara,  a form  of  Siva.  On  the  opposito  bank  of 
the  river  is  tbe  Tamakam,  a two-storied  building  of  quaint 
architecture,  said  to  have  been  erected  as  a stand  from 
which  to  view  sports  and  combats.  Last  is  tho  Teppu- 
kulam  or  great  tank,  situated  14  miles  to  the  cast  of  the 
towD,  and  measuring  1 200  yards  each  way.  Once  a year 
its  banks  are  illuminated  by  (it  is  said)  100,000  lamps, 
while  the  idols  from  tho  pagoda  are  drawn  round  it  on  a 
teppam  or  raft. 

MADURA,  in  High  Javaneso  MudanUn,  an  island  of 
the  East  Indian  Archipelago,  separated  by  the  shallow 
Strait  of  Madura  from  the  eist  end  of  Java.  It  extends 


i from  about  112’  32'  to  114*  7'  E.  long.,  and  is  divided 
juto  two  nearly  equal  portions  by  the  parallel  of  7*  S.  lat. ; 
! the  area  is  estimated  at  2100  square  miles.  As  the  few 
travellers  who  have  visited  Madura  have  been  for  the 
most  part  content  to  follow  the  highways  which,  though 
running  tho  whole  length  of  tho  island,  never  strike  very 
far  inlnud  either  from  the  north  or  the  south  coast,  a con- 
siderable part  of  the  country  is  but  vaguely  known  to 
Europeans.  It  may  be  safely  asserted,  however,  that  tbe 
goueral  configuration  is  fairly  simple, — the  island  being  a 
plateau  like  prolongation  of  the  limestone  range  of  northern 
Java,  with  frequent  interchange  of  hill  and  dale,  culminat- 
ing towards  tho  east  in  Gunong  Pcdjudun  or  Tambuko  at 
a height  of  1542  feet  Hot  6priugs  are  not  unfrequent; 
and  in  the  valley  between  Gunong  Geger  and  Bund jar  lies 
the  mad  volcano  of  Banju  Erring.  “ Round  the  coast  ruus 
a girdle  of  tropical  vegetation,  broken  only  here  and  there 
by  small  white  peakB  with  steep  perpendicular  cliffs  ; n but, 
except  in  a few  alluvial  tracts  in  the  lowef  courses  of  the 
streams,  tho  soil  ia  thin  and  poor,  and  better  fitted  for 
pastoral  than  agricultural  purposes  Maize  is  by  far  the 
ruost  important  of  the  crops  ; it  is  planted  after  rice  in  the 
non-irrigablo  aawahs,  and  often  before  it  in  the  irrigable ; 
in  the  tagal  fields  it  is  sometimes  sown  thrice  in  a single 
year,  frequently  along  with  Itifjauj  (various  kinds  of 
native  beaus).  European  enterprise  has  not  yet  invaded 
the  islaud  ; there  is  only  one  augur  plantation,  Tedjeb,  near 
Pamakasan,  established  in  1835.  Much  attention  ia  paid 
to  the  rearing  of  cattle. — the  small  Mad  uni  oxcu  being 
greatly  prized  in  Java,  and  consequently  forming  a regular 
article  of  export  Petroleum  is  found  in  small  quantities 
in  all  the  departments,  but  the  most  valuable  product  of 
tho  island  is  its  salt  (hence  perhaps  the  name  Madura; 
Sansk.  Maiufura,  salt).  The  manufacture,  o Dutch  Gov- 
ernment monopoly,  was  formerly  carried  on  in  several 
[daces,  as  at  Bruntali  and  Bunder  (wrherc  the  salt  pans  now 
serve  as  fish  (Kinds),  but  in  1870  Sumenep  was  made  the 
sole  establishment  for  Jr.va  and  Madura,  and  it  still 
remains  by  fur  the  most  important,  though  its  annual 
production  of  875, 000  cwts.  has  since  1875  to  be  supple- 
mented by  Ragung  and  Pangaringan.  The  population 
of  Madura  was  in  1879  returned  as  768,992, — 472 
Europeans  (mostly  at  Maringnn  near  Sumenep),  3702 
Chinese,  1445  Arabs  and  other  Orientals,  and  763,373 
natives.  These  last  constitute  one  of  the  three  great  races 
of  Java  and  Madura,  and  speak  a distinct  language,  fur 
which  compare  Java,  voL  xiil 

Tho  following  are  tho  pliers  of  chief  note  in  the  island.  KnmnI 
nt  tlie  south-west  corner  is  the  point  where  people  usually  cross  front 
Java.  Bungkatang  is  the  large  nod  flourishing  chief  town  of  Madura 
proper,  with  the  old  palace  of  the  sultan  and  the  re  ri  deuces  of  tho 
princes  of  the  blood  ; the  mosque  is  adorned  with  the  first  three 
suras  of  the  Koran,  thus  differing  from  nearly  all  the  mosques  in 
Java  aud  Madura,  though  resembling  those  of  western  Islam.  In 
the  vicinity  oiico  stood  the  Erfprins  fort.  Arutxava  (less  correctly 
Arasbara)  is  the  place  where  the  first  mosque  was  built  in  Madura, 
mid  where  the  Hutch  sailor*  first  made  acquaintance  with  tho 
natives.  The  onco  excellent  harbour  is  notv  silted  up.  Ajerinata, 
so  cal  Ini  from  its  salt-springs,  is  the  burial-place  of  the  princes  ol 
BnugkaUng.  Pamakasan,  though  a towu  of  considerable  extent, 
presents  nothing  worthy  of  notice  apart  from  the  regent's  residence. 
Sampang,  the  scat  of  an  important  inaiket,  aet-tiia  hardly  so  flout  idl- 
ing as  in  Valentyn's  days.  The  town  or  l~vta  of  Smncncp  Lrul 
15,000  inhabitants  in  1846  ; and  there  are  populous  Malay,  Arab, 
and  Chinese  village#  between  the  town  and  the  European  settle- 
ment of  Muringan.  On  a hill  iu  the  neightaurhood,  with  a fine 
outlook  over  the  Bay  of  Surirenep,  lies  Asia,  the  burial-place  of  the 
Sutncncn  princes  ; and  husuma's  oieuwlcuni  excels  every- 
thing of  lire  kind  in  Java.  • 

Madura  formerly  cuusritcdof  three  native  state?— Madura  or  Bung- 
kalung,  Pimiulusan,  and  Kn%,«nep.  Dutch  authority  was  represented 
by  au  assistant  re  .dent,  and  the  whole  bland  considered  jvart  of  the 
Java  residency  of  Surabaya.  The  sejnrate  resid<  ncy  of  Madura  wo» 
constituted  iu  1857.  On  the  death  of  the  second  sultan  of  Itang- 
kalang  (1847)  tbe  title  had  been  reduced  to  that  of  panembahau  , 
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anil  in  1872  th«  now  ruler  wu  deprived  of  the  right  of  collecting 
tun,  and  made  a Government  pensioner,  while  his  territory  was 
•iilit  into  the  two  Dutch  "departments"  of  Madura  and  Sam  pang. 
Tho  sultan  of  Sumenep  was  in  like  manner  succeeded  by  a paneni- 
bnhan  in  1853  ; and  the  death  of  the  ponembahan  in  1879  afforded 
an  opportunity  of  enlarging  tho  Government  control.  There  are 
tints  four  “departments”  in  Madura, — Paraokasan,  Madura, 
Sumcuep,  and  Sampang.  The  first  tlirec  are  also  regencies,  aud  the 
fourth  a subregency  of  Bangknlang  ; but  Paniakasan  alone  has  the 
full  regency  organization.  The  number  of  village  communities  is 
127  L 


Th*  best  systematic  account  of  Msdara  will  be  found  In  Professor  Veth's  Java, 
toL  Lil.,  UiS  poof  sheets  of  which  have,  bjrtlie  author's  courtesy,  been  consulted 
for  this  article.  See  also  Ulcekor,  tn  Indttck.  Artftit/..  L,  and  Tydi.  ms  ,V/J. 
ImL,  I*.;  C.  de  ft  root  in  Sat.  Ttjdt.  rj*  AVrf  /sit.  |r.|  Itacvell.  HfU  vntr  Ja  ra,  II; 
ZoIBngr;',  “ Jrts  over  do  Nat.  ueachted.  van  Mndora,"  In  S.  T\fd>,  rax  Act#  /nr#., 
xrlL  ; Jukes,  l ojwpr  qf  tht  “ Flf '' ; and  Uageuisua  Ln  TyJt.  raw  KttL  ini.,  IftbS. 

MAECENAS,  O.  CiLNius,  is,  from  two  different  points 
of  view,  a prominent  representative  man  of  the  ancient 
world.  He  was  the  first,  and  one  of  the  most  capable  and 
successful,  of  those  who  filled  the  office  of  a great  minister 
under  the  lioman  empire.  He  was  also,  if  not  the  first, 
certainly  the  'taost  fortunate  and  influential  among  the 
patrons  of  Homan  literature.  It  is  in  the  latter  capacity 
that  he  is  best  known.  Among  all  the  names,  royal,  noble, 
-or  otherwise  eminent,  associated  with  the  patronage  of 
letters,  none  either  in  ancient  or  modern  times  is  so 
familiarly  known  os  that  of  Maecenas.  Yet,  if  we  had  any 
contemporary  history  of  the  establishment  of  the  empire, 
jiOBsessing  the  same  permanent  interest  which  the  poetry 
of  Virgil  and  Horace  possesses,  it  is  probable  that  his 
influence  in  shaping  the  political  destinies  of  the  world 
would  have  been  as  amply  recognized  as  his  influence  on 
its  literaturt. 

The  date  and  place  of  his  birth  are  unknown.  He  firet 
appear*  iu  history  in  the  year  40b.c.,  when  he  i8 employed 
by  Octavianus  in  arranging  his  marriage  with  Scribonia,  and 
afterwards  in  negotiating,  along  with  Pollio  and  Cocceins 
Nona  (**  aversos  aoliti  compooere  amicus,”  Hor.,  Sat , L 5, 
28),  the  peace  of  Brundisium,  and  the  reconciliation  with 
Antony,  which  was  confirmed  by  the  marriage  of  the 
latter  with  Oct&via.  From  the  fact  that  he  was  then  the 
most  trusted  friend  and  agent  of  the  future  emperor  it  is 
likely  that  he  bad  been  associated  with  his  fortunes  from 
the  time  when  he  came  forward  to  claim  his  inheritance 
after  the  death  of  Julius  Caesar;  and  expressions  in 
Propertius  (iL  1,  25-30)  seem  to  imply  that  he  had  borne 
some  share  in  the  campaigns  of  Mutina,  Philippi,  and 
Perusia.  He  may  have  been  a few  yearn  older  than 
Octavianus,  who  began  to  play  the  foremost  part  in  Roman 
politics  before  he  was  twenty  years  of  age.  The  men 
of  the  Augustan  age  great  in  action  and  literature  were 
all  born  within  a few  years  of  one  another.  Agrippa,  tho 
right  hand  of  Augustus  in  war  as  Maecenas  was  in  peace, 
was  born  in  the  same  year  as  his  master ; and  there  is  no 
indication  in  the  relations  of  Maecenas  to  Augustus  or  to 
his  friend  Horace  that  he  stood  towards  cither  of  them  in 
the  relation  of  an  older  to  a younger  man.  Although  the 
place  of  his  birth  is  unknown,  we  learn  from  Horace  and 
Propertius  that  ho  prided  himself  on  his  ancient  Etruscan 
lineage,  and  claimed  descent  from  the  princely  liouge  of 
the  Cilnii,  who,  os  is  recorded  by  Livy  (x.  3),  excited  the 
jealousy  of  their  townsmen  by  their  prq>onderating  wealth 
and  influence  at  Arretium  in  the  4th  century  before  our 
era. . He  probably  prized  the  glories  of  his  paternal  and 
maternal  ancestry  (Hor.,  Sat,,i.  6,  3)  as  compensating  him 
for  his  original  social  inferiority  to  the  members  of  the 
great  Roman  houses ; and  the  fact  dwelt  on  so  prominently 
by  his  panegyrists,  that,  through  all  his  life,  ho  preferred 
the  position  of  a great  commoner  to  the  new  honours  of  the 
senate  and  of  the  Roman  magistracies,  may  have  been  the 
result  as  much  of  pride  in  his  provincial  ancestry  os  of  a 
politic  desire  to  disarm  the  jealousy  of  his  master  or  of  the 
Roman  aristocracy.  Cicero,  in  his  defence  of  Cluentius. 


speaks  of  a C.  Maecenas  as  one  of  the  roost  substantial 
members  of  the  equestrian  order  during  the  tribunate  of 
Drams  (01  B.C.),  and  as  ono  of  those  who  preferred  the 
position  their  fathers  had  enjoyed  before  them  to  the  higher 
rank  obtainable  through  office  (Cic.,  Clueiit.,  56, 1 53).  From 
tho  identity  of  the  jtrmiomen  and  the  rarity  of  the  cognomen 
it  is  not  unlikely  that  be  may  have  been  the  grandfather 
or  perhaps  the  father,  of  the  future  miuister.  It  was  in 
accordance  with  the  policy  of  Julius  Cwaar  to  choose  hi* 
confidential  friends  from  men  of  this  order,  as  he  chose  hi* 
tools  from  a less  reputable  class ; and  the  two  most  trusted 
friends  and  ministers  of  his  successor  would  both  have 
been  regarded  as  “novi  homines”  by  the  representative* 
of  the  great  seuatorian  families.  The  testimony  of  Hor** 
(Odet,  iii.  8,  5)  and  bis  own  literary  tastes  imply  that  l*e 
had  profited  by  the  highest  education  of  liis  time.  His 
great  wealth  may  have  been  in  part  hereditary,  as  there 
was  no  district  of  Italy  in  which  the  inequalities  of  wealth 
aud  station  were  greater  than  in  Etruria  ;*  but  ho  owed  his 
position  and  influence  in  the  state  to  his  early  adherence  to 
and  close  connexion  with  Augustus.  Among  the  charges 
brought  agamst  him  by  Seneca,  one  of  the  most  prominent 
is  that  ho  had  been  spoiled  by  his  excessive  good  fortune. 

From  the  year  40  B.C.  his  influence  os  the  confidential 
adviser  of  OctaviannB  seems,  to  have  been  thorougldy 
established.  It  was  in  the  following  year  that  Horace  was 
introduced  to  him,  and  he  had  before  this  received  Varius 
and  Virgil  into  bis  intimacy.  In  the  “ Journey  to 
Brundisium,”  which  took  place  in  the  year  37  ac., 
Maecenas  and  Cocceiun  Nerva  are  described  as  “missi 
magnis  de  rebus  uterque  Legati,”  and  were  again  success- 
ful in  patching  up,  by  the  treaty  of  Tarentum,  a reconcilia- 
tion between  tho  two  claimants  for  supreme  power. 
During  the  Sicilian  war  against  Sextus  Fompeius  in 
36  B.C.,  he  was  sent  back  to  Rome,  and  was  entrusted 
with  supremo  administrative  control  in  the  city  and  in 
Italy.  He  is  again  found  acting  as  vicegerent  of 
Octavianus  during'  the  campaign  of  Actium,  when  with 
great  promptness  and  secrecy  he  crushed  the  conspiracy  of 
Jho  younger  Lepidus ; and  during  the  subsequent  absences 
of  his  chief  in  the  provinces  he  held  the  some  position 
During  the  latter  years  of  his  life  he  fell  somewhat  out  of 
favour  with  his  master,  or  his  services  were  less  needed 
Perhaps  the  freedom  with  which,  in  the  earlier  Btages  of 
his  career,  he  had  offered  advice  and  told  unpleasant  truth* 
had  become  distasteful.  One  cause  for  a coniparatit 
coolness  between  the  old  friends  was  said  to  be  the  emperoi  V 
relations  with  Terentia,  the  wife  of  Msncenas,  to  whom  It 
was  uxoriously  attached.  Ferhaj*  the  ennui  resulting 
from  the  cessation  of  a life  of  constant  vigilance  ami 
activity  may  account  for  the  state  of  sleepless  restleasne&t 
and  fever  in  which  he  passed  the  last  three  years  of  his  life  . 
He  died  in  the  year  8 B.C.,  leaving  the  emperor  heir  to  h»* 
wealth,  and  affectionately  commending  his  friend  Horae* 
who  only  survived  him  a few  days,  to  his  protection.  • 

Opinions  were  much  divided  in  ancieut  times  a*  to  tt  i 
personal  character  of  Micc-enas;  but  the  testimony  os  tt 
his  administrative  and  diplomatic  ability  was  unanimous 
lie  enjoyed  the  credit — or  discredit,  as  the  adherents  of  tbi 
republic  must  have  regarded  it — of  sharing  largely  iu  tin 
establishment  of  the  new  order  of  things,51  of  reconciling 
parties,  and  of  carrying  the  new  empiro  safely  through 
many  danger*  To  his  influence  especially  was  attributed 

* The  lines  of  Propertius  (iv.  8,  27-8) 

Et  *1bl  *4  dfectm  r1rr»  riot  C#«r  H omn 1 
Tempore  (tan  fucilf*  nui  Ktuntvr  opet— 

•how  that  his  posit  ion  under  the  empire  also  brought  vvrT  .substantial 
addition*  to  his  original  fortune. 

1 This  is  implied  by  the  long  speecn  which  Dion  C?jut.tius  puts  into 
his  month,  mommanding  the  establishment  and  prompting  the  policy 
of  the  new  empire  (Dion  lit.  14-40). 
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the  humaner  policy  of  Octaviamu  after  his  first  alliance  similar  change  between  the  earlier  odea  of  Horace  in 
with  Antony  and  Lepidus.  Even  Seneca,  who  shows  n ; which  he  declares  his  epicurean  indifference  to  affairs  of 
very  bitter  animus  against  him,  admits  that  he  deserved  state,  and  the  great  national  odes  of  the  third  book  is  to  lie 
".ha  credit  of  clemoncy, — althongb  he  attributes  it  to  j ascribed  to  the  same  guidance.  He  endeavoured  also  to 
effeminacy  rather  than  to  true  humanity.  The  highest  divert  the  less  masculine  genius  of  Propertius  from  harping 
tribute  paid  to  him  in  his  capacity  of  minister  is  to  bo  continually  ou  his  love  to  themes  of  public  interest 
found  in  the  least  eminent  of  the  poets  whoso  genius  he  But,  if  the  motive  of  his  patronage  had  been  merely 
fostered.  “The  true  trophies  of  Maecenas,*  says  Propertius,  politic,  it  never  could  have  inspired  the  affection  which  it 
••  will  be  his  loyalty.” 1 And  in  another  elegy  he  addresses  did  in  its  recipients.  The  great  charm  of  Mmcenas  in  his 
liim  as  “ fidelo  caput.”  One  great  testimony  both  to  hla  i relation  to  the  men  of  genius  who  formed  bis  circle  was 
loyalty  and  to  bia  tact  is  the  saying  of  Augustus,  when  lie  his  simplicity,  cordiality,  and  sincerity.  Although  not 
had  made  public  the  scandal  concerning  his  daughter  ' particular  in  the  choice  of  some  of  the  associates  of  his 
Julia,  “that  all  this  would  nevor have  happened  if  Agrippa  pleasures,  he  admitted  none  but  men  of  worth  to  his 
or  Maiccnas  hod  lived”  (Sen.,  De  Ben.,  vi.  32).  The  only  intimacy,  and  wheu  once  admitted  they  were  treated  like 
instance  in  which  he  is  said  to  have  acted  with  indiscretion  equals.  That  loyalty  which  was  his  own  distinction  in  his 
as  a minister  was  iu  his  betrayal  to  his  wife  Terentia  of  public  life  was,  if  wo  may  trust  the  evidence  of  Horace, 
his  knowledge  of  tho  conspiracy  in  which  her  brother  the  characteristic  of  bis  own  relations  to  his  intimates,  and 
Licinius  Murrena  was  involved.  j of  their  relations  to  one  anotbor.  But,  while  loyal  to  «!!, 

Tho  best  summary  of  his  character  as  a man  and  a to  Horace  he  was  bound  by  a closer  tie.  Amoug  the  great 
statesman  is  that  of  Velleius  (ii.  8$),  who  describes  him  as  friendships  of  history,  none  is  more  certainly  attested, _ or 
**  in  critical  emergencies  of  sleepless  vigilance  far-seeing  ftod  , more  honourable  to  both  parties,  thun  that  between  the 
knowing  huvv  to  act,  but  iu  his  relaxation  from  business  . poet  and  the  statesman.  Much  of  the  wisdom  of  Mtecenns 
more  luxurious  and  effeminate  than  a woman.”  Tho  latter  i probably  lives  iu  the  Satire*  and  Epistles  of  Horace.  It 
is  the  aspect  of  his  character  on  which  Seneca  chiefly  , has  fallen  to  the  lot  of  no  other  patron  of  literature  to 
dwell*.  Ho  draws  attention  to  the  enervating  effect  w hich  ’ have  his  name  associated  with  works  of  such  lasting 
his  good  fortune  had  even  on  his  literary  style.  We  need  , interest  os  the  Georgies  of  Virgil,  the  first  three  books  of 
not  ask  how  far  “the  stately  mansion  on  the  Esquiline”  ( Horace’s  ()>('*,  and  tho  first  book  of  his  Epistle*.  Such  a 
outdid  in  luxury  tho  “gttrdeua  of  Seneca  tho  millionaire”  I fortune  can  scarcely  have  been  altogether  undeserved. 
(“Scnecae  prodivitis  hortos’’).2  Maecenas  was  certaiuly  a ! Accepting  as  literally  true  the  disparaging  statements  of 
rnan  who  combined  an  epicurean  love  of  pleasure  with  a Seneca,  admitting  the  weakness,  and  perhaps  tho  vanity, 
thorough  devotion  to  business ; and  verses  of  his  own  aro  which  were  th?  blots  in  his  character,  and  considering  at 
quoted  against  him  indicative  of  an  unmanly  clinging  to  life  tho  same  time  the  difficulties  of  an  unprecedented  position, 
after  tho  loss  of  all  that  makes  life  valuable.  These  may  we  must  allow  that  few  ministers  of  an  irresponsible 
have  been  written  in  the  feverish  unrest  of  bis  last  years,  monarch  have  accomplished  so  much  with  such  immunity 
wheu  he  was  no  longer  himself  ; but  expressions  in  the  Odet  from  the  baser  and  mere  violent  passions,  for  the  gratitica- 
of  Horace  (ii.  17,  1),  written  at  a much  earlier  period,  seem  tion  of  which  that  position  holds  out  unlimited  oppor* 
to  imply  that  he  was  deficient  in  the  robustness  of  fibre  tunities.  As  a minister  aud  friend  of  the  emperor  he 
characteristic  of  the  average  Roman.  His  style  of  dress  compared  favourably,  both  as  regards  capacity  and 
and  his  indolent  lounging  walk  exposed  him  to  animadver-  character,  not  with  men  of  the  stamp  of  Sejanus  and 
nion;  and  the  Maltinus  of  Horaces  Satires  (i.  2,  25)  wa.«}  Tigellinus,  but  with  Seneca.  Few  men  have  used  the 
supposed  by  some  ancient  commentators  to  be  a sketch  of  inffuonce  of  a grand  seigneur  with  each  enlightened 
the  great  man,  drawn  before  the  poet  was  admitted  to  his  beneficence,  with  such  lasting  results  on  human  culture 
intimacy.  Probably  there  may  have  been  some  affectation  and  civilization,  with  auch  genuine  simplicity  and  cordial 
or  politic  dissimulation  in  this  assumption  of  a character  loyalty.  (w.  Y.  s.) 

so  alien  to  the  standard  of  the  aspirants  to  public  honours  MAESTRICHT,  or  Maastricht,  the  chief  town  of  the 
at  Rome.  It  was  an  exaggerated  form  of  that  indifference  province  of  Limburg,  in  the  Netherlar^s,  lies,  as  the  name 
to  appearances  and  conventionalities  which  made  him  expresses,  at  tho  trecld  or  crossing  of  the  Maos  (Meuse), 
satisfied  with  the  position  of  an  oques,  and  induced  him  where  the  Romans  erected  a military  post  on  the  road 
to  choose  his  intimate  associates  from  poets  of  obscure  add  between  Bagacum  (Bavay)and  Colon  i a Agrippina  (Cologne), 
provincial  origin.  His  ambition  was  to  be  the  second  man  Aix-la-Chapelle  id  18  miles  east-south-east,  and  I.icgu  18 
in  tho  empire,  and  to  enjoy  the  reality  without  tho  show  of  miles  south  by  west  The  baths  discovered  iu  1840  in  the 
power.  A similar  character  is  attributed  by  Tacitus  to  Groote  Stokstraat  show  that  the  settlement  at  Trajectum 
Salluatius  Crispus,  who,  after  the  death  of  Maecenas,  most  ad  Moaam  became  a place  of  some  considerable  importance- 
enjoyed  the  favour  of  Augustus.  The  town  is  divided  by  the  river  into  two  parts — the  larger 

His  character  as  a munificent  patron  of  literature  is  not  portion,  or  Maestricht  proper,  on  the  left  bank,  and  the 
only  acknowledged  gratefully  by  the  recipients  of  it  in  his  smaller  portion,  distinguished  as  Wijk,  on  the  right  A 
own  time,  but  is  attested  by  tho  regrets  of  the  men  of  letters  stone  bridge  of  eight  arches  connecting  the  two  took  the 
of  a later  age,  expressed  through  the  mouths  of  Martial  place  of  a wooden  structure  as  early  as  1280,  and  waa 
and  Juvenal.  Hi*  patronage  was  exercised,  not  from  greatly  improved  in  1828  and  1886.  Formerly  a fortress, 
vanity  or  a more  dilettantu  lovo  of  lottora,  but  with  a view  Maestricht  is  still  a considerable  garrison  town,  but  it# 
to  tho  higher  interest  of  tho  state.  He  recognized  in  tho  ramparts  were  dismantled  ib71-78;  formerly  the  scut  of 
genius  of  the  poets  of  that  time,  not  only  the  truest  orna-  a bishop,  it  still  bears  a strongly  Roman  Catholic  impress ; 
ment  of  the  court,  but  a power  of  reconciling  men’s  minds  and,  in  modern  times  more  especially,  it  has  developed  into 
to  tho  now  order  of  thing*,  and  of  investing  the  actual  state  a great  centre  of  commerce  and  industry.  Tho  churches 
of  affairs  with  an  ideal  glory  and  miyesty.  The  change  in  and  religious  foundations  are  almost  the  only  building#  °l 
seriousness  of  purpose  between  the  Eclogues  and  the  Gear-  note,  the  chief  exceptions  being  the  town-house,  oomph  ted 
gits  of  Virgil  was,  iu  a great  measure,  the  result  of  the  in  1683,  and  the  solitary  Fret ertaut  church,  Janakerk  (13tb 
direction  given  by  the  statesman  to  the  poet’s  geoius.  A century).  The  church  of  St  Senratius  was,  according  to 

— j one  account,  rebuilt  and  enlarged  ns  early  as  the  time  of 

* Proper!  . A/,  tv.  ft.  34  ; tl  1.  36b  ■ Jav.  x.  16.  I Charles  the  Great,  It  is  now  260  feet  in  length,  and 
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in  the  varied  character  of  its  Gothic  architecture  beers  ! 
evidence  of  the  frequency  with  which  it  has  been  restored 
and  altered.  The  high  altar  has  a Descent  from  the 
Cross  by  Anthony  Vandyck.  The  saint  whose  name  it 
preserves  obtained  great  reputation  in  Maestricht  by 
transferring  his  bishopric  tbitber  from  Tongres,  and  his 
miracle-working  relics  became  the  occasion  of  a great 
septennial  fair  which  was  formerly  of  great  service  to  the 
city.  Hie  Church  of  Our  Lady  (Lieve-Vrouwe-ketk), 
possibly  founded  in  the  6th  century,  has  two  very  ancient 
crypts  and  an  11th  century  choir. of  exceptional  beauty, 
but  in  the  nave  has  suffered  severely  from  a restoration  in 
1764.  St  Matthyskerk  was  founded  by  the  cloth- weavers’ 
guild  in  the  13th  century  ; and,  though  the  present  Gothic 
building  of  St  Martov's  (in  Wijk)  was  erected  so  late  as 
1859,  the  original  chorch  was  one  of  the  oldest  in  the  city, 
and  is  said  by  tradition  to  have  occupied  the  site  of  one  of 
the  old  heathen  temples.  The  twelve  hospitals,  the  poor- 
house,  the  orphanage,  and  most  of  the  other  charitable 
foundations  are  Roman  Catholic  institutions,  and  neither 
the  administrative  bodies  nor  the  educational  establish- 
ments are  free  from  ecclesiastical  influence.  Though 
Maestricht  is  no  doubt  mainly  indebted  for  its  commercial 
prosperity  to  its  position  on  the  river,  it  did  not  begin  to 
reap  the  full  advantages  of  the  situation  till  the  removal 
of  the  fortifications  and  the  opening  of  the  railwavs  (Aix- 
la-Chapelle,  1853;  Hasaelt,  1856;  Liege,  1861;  Vanlo, 
1865,  &&).  At  first  a trade  was  earned  on  in  wine, 
colonial  wares,  alcoholic  liquors,  and  salt ; but  now,  besides 
Eegout’s  well-known  earthenware,  glass,  and  crystal  fac- 
tory, there  are  establishments  for  the  making  of  arms, 
tools,  lead,  copper,  and  zinc  work,  Aid,  as  well  as  tobacco 
and  cigar  factories.  The  Maestricht  beer  also  is  highly 
esteemed.  The  population,  which  was  18,QOO  in  the 
beginning  of  the  century,  was  28,917  on  January  1,  1882. 

Maastricht  was  taken  and  plundered  by  the  Normans(881  and  884), 
by  Bishop  Henry  of  Gucldere  (1267),  by  Adolph  de  la  March  (1384), 
and  bjr  the  people  of  Li4ge  (1407  and  1408).  In  the  war  with 
Spain  it  was  aucceasively  besieged  by  the  Spaniards,  the  prince  of 
Oraoge,  Prince  Maurice,  and  Frederick  Henry  (1579,  1580,  1594, 
1632);  and  in  the  struggle  between  Louis  XIV.  of  Franco  and 
William  III.,  and  again  daring  the  French  Revolution  and  the 
Napoleonic  period,  it  paid  the  penalty  of  its  frontier  wit- 

ness the  sieges  of  1673.  1676, 1701,  and  1793.  During  the  revolu- 
tion of  1830  it  was  invested  by  the  Belgians.  Among  the  xnoro 
peaceful  memoriae  of  the  place  is  the  marriage  of  Otto  IV.  with 
Mary  of  Brabant.  Th«*  people  of  Maastricht  hove  a special  dialect  of 
their  own  ;*  but  French  and  Dutch  are  in  use  among  the  upper 
classes.  In  the  neighbourhood  of  the  town  arc  the  great  sandstone 
quarries  of  Poterabfrg,  one  of  the  most  extraordinary  labyrinths 
of  subterranean  excavation  in  tho  world. 

MAFFEI,  Francesco  Scipione,  Marchesb  di  (1675- 
1755),  Italian  archaeologist  and  man  of  letters,  was  born 
at  Verona  on  Juue  1,  1675.  He  studied  for  five  years  in  i 
Parma  at  the  Jesuit  college,  and  afterwards  from  1698  at 
Rome  ; and  in  1703*4  he  took  part  &3  a volunteer  in  the 
war  of  succession,  'fighting  on  tho  Bavarian  side  at 
Donau worth.  In  1 7n9  ho  began  at  Padua  along  with 
Apostolo  Zeno  and  Valisnieri  the  G torn  ale  dei  leiterati 

* Whilo  the  North  Limburg  dialects,  says  Professor  Gnllre  of 
Utrecht,  are  largely  corrupted  with  Dutch  forms  and  words,  the 
Maestricht  or  South  Limburg  dialect  (to  which  those  of  Hasselt,  St 
Frutden,  and  Sittaod  are  nearly  akin)  has  remained  comparatively 
free  from  such  admixture.  Its  phonology  is  peculiarly  interesting 
both  in  Itself  and  bc^ans*  it*  history  can  be  traced  to  an  early  date 
by  authentic  documents.  The  Old  Frankish  psalms  and  the  Limburg 
sermons  are  written  in  It ; and  it  waa  also  the  original  diatect  of  tho 
fit  Scrvatins  Legend  (ed.  by  Bormanns)  now  transcribed  in  the  Belgian 
Limburg  dialect,  and  of  Veldeke’s  .Entid  (ed.  by  Behoghel),  now 
in  Middle  High  German.  About  these  worka  consult  Cosyn,  Tool  en 
UUtrkodi  Hi.,  v.,  vL  { and  in  regard  to  tho  modern  dialect  Mone'a 
Anx.  ft ir  Kunde  der  leultchen  Vorzcit,  1836  ; Bftgisch.  Museum,  ill. ; 
Fran-piinct  in  Jager'a  Archie/,  iii.  ; and  Winkler's  y td*rduitsch 
t*  Friesch  dMedicon  i.  Specimens  will  be  found  In  Kirmenich’a 
VaUcdrstimmen  and  Leopold*!  Van  de  Scheldt  tot  de  l»  (icJucL 
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(Tlf  tlid,  a literary  periodical  w hich  had  bat  a short  career  v 
ami  subsequently  an  acquaintance  with  the  actor  Riccoboni 
led  him  to  exert  himself  for  the  improvement  of  dramatic 
art  in  Italy.  His  Merope,  a tragedy,  appeared  in  1713  ; 
Teatro  Italia  no,  a small  collection  of  works  for  presenta- 
tion on  the  stage,  in  1723-25 ; and  Le  Cercnumie , on 
original  comedy,  in  1728.  From  1718  he  becamo  specially 
interested  in  the  archaeology  of  hia  native  town,  and  bis 
investigations  resulted  in  the  valuable  Yferona  Illuslrata 
(1731-32).  Maffei  afterwards  devoted  four  years  to  travel 
in  France,  England,  Holland,  and  Germany.  He  died  at 
Verona  on  February  11,  1755.  A list  of  his  very 
numerous  works  will  be  found  in  the  Uioyraphie  Generate. 
A complete  edition  of  them  appeared  at  Venice  (28  volt. 
8vo)  in  1790. 

MAFRA,  a town  of  Portugal,  in  the  province  of 
Estremadura  and  district  of  Lisbon,  lies  near  the  Atlantic 
coast,  about  20  miles  to  the  north  west  of  Lisbon,  and  had 
a population  in  1878  of  3231.  It  is  remarkable  for  its 
cloister  palace,  built  by  John  V.  in  1717-32)  in  conse- 
quence of  a vow  made  during  a dangerous  illness  to  build 
a convent  for  the  poorest  friary  of  the  kingdom, — which 
proved  to  be  a small  Franciscan  settlement  here.  The 
architect,  Lndovisi,  took  the  Escorial  for  his  model ; but 
the  imitation  is  still  less  successful  than  the  original.  The 
building,  which  is  in  the  form  of  a parallelogram  measuring 
upwards  of  800  feet  from  north  to  south  and  700  feet  from 
otut  to  west,  is  said  to  contain  866  rooms,  and  to  be  lighted 
by  no  fewer  than  5200  windows.  The  centre  is  occupied 
by  the  domed  church,  sumptuously  built  of  marble,  and 
richly  adorned  with  statues  and  other  objects  of  art  Tho 
conventual  buildings  (which  are  no  longer  used  as  such) 
contain  300  cells;  and  the  library  numbers  30,000  volumes. 
Adjoining  the  palace  are  fine  gardens  and  pleasure  grounds. 

MAGDALA  (more  correctly  Makdala),  a natural  strong- 
bold  in  the  country  to  the  south  of  Abyssinia,  situated 
about  200  miles  inland  from  the  Gulf  of  Aden,  in  11°  22' 
N.  lat.  and  39®  25'  E.  long.  The  basaltic  plateau  of  which 
it  consists  rises  9110  feet  above  the  level  of  the  sen,  and 
forms  along  with  the  neighbouring  height  of  Salaseye  (9160 
feet),  with  which  it  is  connected  by  the  ridge  of  Salamgyc 
(8650  feet),  a comparatively  small  and  narrow  outrunner 
of  the  Amara  Seint  plateau.  It  is  about  three  quarters  of 
- a mile  in  length  by  less  than  half  a mile  in  breadth,  aud 
lies  more  than  a thousand  feet  higher  than  the  neighbouring 
plain  of  Arogye.  To  the  Bouth  runs  the  Kukullo  Ravine 
and  to  the  north  and  the  west  the  Bushilo  and  the  lYark 
"Waha  Ravines,  all  of  which  ultimately  drain  into  the  Ahai, 
and  thus  belong  to  the  basin  of  the  Nile.  Chosen  by  King 
Theodore  of  Abyssinia  as  his  principal  stronghold  in  the 
south,  Magdala  owes  its  celebrity  to  the  fact  that,  as  the 
place  of  imprisonment  of  the  English  captives,  it  became  tho 
g^al  of  the  great  English  expedition  of  1 868.  At  the  lime  of 
its  capture  it  contained  huts  f*r  a permanent  population  of 
about  three  thousand,  a royal  residence  of  the  most  meagre 
pretensions,  a still  more  insignificant  church,  and  a large 
treasure-house  stored  with  arms,  ecclesiastical  furniture, 
and  vast  quantities  of  Abyssinian  manuscripts.  The  whole 
rock  waa  burned  bare  by  order  of  Sir  Robert  Napier,  and 
on  the  departure  of  the  English  it  was  6ei?ed  by  Mastwnt, 
queen  of  tho  Wollo  Gallas,  in  whose  country  it  is  Bituated. 

See  Markham,  History  of  (he  Abyssinian  Expedition,  1869  ; ami 
Rawam,  British  Mission  to  Theodore , 1869.  Both  contain  plans  and 
views  of  Magdala. 

MAGDEBURG,  the  capital  of  the  Prussian  province  of 
8axony,  and  one  of  the  strongest  fortresses  in  Germany,  is 
situated  in  52®  8'  N.  lat  and  11®  40'  E.  long.,  mainly  on 
the  left  bank  of  the  Elbe,  which  here  divides  into  three 
branches.  It  consists  of  the  town  proper  and  of  the 
lour  suburbs  of  Frieilrichstadt,  Neustadt,  Sudenburg,  and 
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Backau;  the  last  three  of  these  are  separated  from  the 
town  by  the  ramparts  and  glacis,  but  are  all  included 
within  the  new  line  of  advanced  bastion*.  In  the  Elbe, 
between  the  old  town  and  the  Friedrichstadt,  lies  an  island 
called  the  Werder,  occupied  by  the  citadel,  and  united  with 
both  banks  by  bridges.  With  the  exception  of  the 
Breiter  Weg,  a handsome  thoroughfare  running  from  north 
tp  south,  the  streets  of  the  town  proper  ure  narrow  and 
crooked.  Along  the  Elbe,  however,  extends  a lino  pro- 
menade named  the  Furstenwall,  at  one  end  of  which  stands 
monument  in  commemoration  of  the  Franco-German  war. 
So  the  south  of  the  inner  town  is  the  Friedrich- Wilhelm's 
»a**eu,  a beautiful  park  laid  out  on  the  site  of  the  cele- 
brated convent  of  Bergen,  which  was  founded  in  937  and 
suppressed  in  1810.  By  far  the  most  important  building 
in  Magdeburg  is  the  cathedral,  a handsome  and  massive 
structure  of  the  13th  aud  14th  centuries,  exhibiting  an 
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interesting  blending  of  Romanesque  and  Gothic  architecture. 
The  two  fine  towers  were  completed  about  1520.  The 
interior  contains  the  tombs  of  the  emperor  Otho  the  Great  J 
and  bis  wife  Editho,  an  English  princess,  and  the  hoe 
monument  of  Archbishop  Ernest,  executed  in  1497  by 
Peter  Vischer  of  Nuremberg.  The  Liebfrauenkircbe,  the 
oldest  church  in  Magdeburg,  ia  an  interesting  Romanesque 
edifice  of  the  12th  and  13th  centuries.  The  chief  secular 
buildings  are  the.  town  hall,  built  in  1C91  and  enlarged  in 
1806,  the  theatre,  the  governor's  house,  the  central  railway 
ntAtion,  and  the  exchange.  The  Breiter  Weg  and  the  old 
market  contain  numerous  fine  private  houses  in  the  style 
of  the  Renaissance,  In  front  of  the  town-hall  stands  an 
equestrian  statue  of  the  emperor  Otho  the  Great,  erected 
towards  the  close  of  tho  13th  century.  The  favourable 
situation  of  Magdeburg,  in  the  very  heart  of  Germany,  and 
on  the  Elba  below  all  its  principal  affluent*,  has  made  it 
one  of  the  most  important  commercial  towns  in  the  empire. 


and  it  is  also  the  focus  of  several  important  railways.  The 
chief  articles  of  commerce  are  agricultural  and  polonisl 
products,  manufactured  goods,  and  wine.  The  town  and 
its  suburbs  contain  numerous  manufactories  of  Woollen, 
cotton,  and  silk  goods,  sugar,  spirits,  tobacco,  organs  and 
pianos,  chocolate,  and  chicory.  Magdeburg  ia  the  bead* 
quarters  of  the  4th  corps  of  the  German  army,  and  the 
seat  of  the  provincial  court  of  appeal  and  administrative 
offices,  of  a Lutheran  consistory,  and  of  a superintendent 
general  of  tho  Evangelical  (Reformed)  Church.  It  also 
contains  two  gymnasia,  two  44  Realschuterf,”  schools  of  art, 
medicine,  surgery,  and  mining,  and  numerous  scientific  an4 
charitable  institution*.  The  population  of  Magdeburg  in 
1880  was  97,539,  or,  including  Ncustadt  and  Buckau, 
137,109. 

Magdeburg,  which  was  in  existence  as  a small  trading  settlement 
at  the  beginning  of  tho  tftli  century,  owes  its  early  prosperity  chiefly 
to  the  emperor  Otho  1.,  who  established  a Benedictine  convent  h«* 
in  037  (see  shove),  hi  96B  it  became  the  seat  of  an  archbishop, 
who  was  also  primate  of  Grnnany,  and  exercised  sway  over  an  ex- 
tensive territory.  By  the  13th  century  Magdeburg  nad  become  * 
flourishing  commercial  town  and  an  important  member  of  the 
Hanseatic  League.  Its  bench  of  sheriffs  ^Schd^pcHtinhl)  became 
celebrated,  and  44  kHg-'cburg  law,**  securing  tho  adminivttativo 
independence  of  municipalities,  was  adopted  in  many  parts  of  Ger- 
many, Poland,  «:»<!  Bohemia.  During  the  Middle  Ages  the  citizen* 
were  almost  constantly  at  variance  will*  the  archbishop*,  and  by  the 
end  of  the  16th  century  had  become  nearly  independent  of  them. 
It  should,  however,  be  notea  that  Magdeburg  never  become  a free 
city  of  the  emplie.  The  town  embraced  the  Refortnation  in  1*21, 
and  was  thenceforth  governed  by  Protestant  administrators  or  arvli- 
bishop*  On  the  refusal  of  the  citizens  to  accept  the  Interim,” 
Magdeburg  was  besieged  by  Maurice  of  Saxony  in  1550,  and  enpi- 
tulated  in  1551  on  favourable  terms.  During  the  Thirty  Year*' 
War  the  city  was  twice  besieged,  aud  suffered  tcnibly.  It  success- 
fully must's!  Wallenstein  for  seven  months  in  1629,  but  was 
stormed  and  sacked  by  Tilly  in  163T.  The  whole  town,  with  the 
exception  of  the  cathedral,  the  Fraurtikirchr,  and  about  140  houers, 
was  burned  to  the  ground,  and  30,000  of  ita  36,000  inhabitants  were 
butchered  without  regard  to  age  or  sex.  The  town  rerovrred  from 
this  deadly  blow  with  wonderful  rapidity.  In  1648  tho  arch- 
bishopric was  converted  into  a secular  duchy,  to  fall  to  Urauden- 
burg  on  the  death  of  the  last  administrator,  which  happeued  in 
1680.  In  1806  Magdeburg  was  taken  by  the  French  ana  annexed 
to  the  k lugdom  of  Westphalia,  but  it  was  restored  to  Primus  iu  1814, 
on  the  downfall  of  Napoleon.  Oito  von  Guericke,  tho  inventor  of 
the  air-pump,  w*a  burgomaster  of  Magdeburg  at  the  time  of  Tilly’s 
sifge.  Carnot  died  here  in  exile,  and  is  buried  in  the  cemetery,  and 
Luther  was  at  school  here  and  sang  in  tW  street*  for  bread  with 
other  poor  choristers. 

See  liathniaiin,  Ottchi'htr  tier  StntU  JUatffiebttry,  1800-17;  Hoff- 
mann, Chrouii'  dtrSiadt  JJ<\ydehurgt  1843-50;  Barthold,  O etc  hi  chit 
dee  (Uuttchen  Siatlte,  1850. 

MAGELLAN,  FaamNAXb,  in  Portuguese  Ferhao  ok 
Magauiaes  (e.  1470-1521),  who,  though  he  did  not  survive 
to  return  home  with  his  ship,  well  deserves  the  title  of  the 
“first  circumnavigator,"  was  born  about  1470,  aud  (accord- 
ing to  the  somewhat  questionable  authority  of  his  will, 
dating  from  1504)  at  Villa  de  Sabroza  in  the  district  of 
Villa  Real,  Tra*  03  Montes.  His  family  was  “bidslgo,” 
and  he  seems  to  have  spent  his  boyhood  in  the  household 
of  Queen  Leonora,  consort  of  John  II.  of  Portugal.*  For 
several  years  he  was  in  active  service  in  the  East  Indies. 
It  was  he  who,  in  1510,  gave  Siqucira  timely  warning  of 
the  plot  of  the  people  of  Malacca,  thus  probably  saving  his 
countrymen  from  annihilation ; and,  along  with  Serrano, 
he  commanded  the  ships  sent  out  under  Abreu  for  the  dis* 
rovery  of  the  Spice  Islands.  On  his  return  from  the  East, 
Magellan  was  sent  to  Azamor  in  Morocco ; and  this  brief 
episode  in  his  career  ia  memorable  for  the  wound  which  left 
him  lame  for  the  rest  of  his  life,  aud  for  the  beginning  of  the 
troubles  which  determined  his  future  course.  Contrary  to 
what  he  had  a right  to  expect,  the  king  (Manuel)  refused 
Magellan’s  application  for  an  increase  of  the  pay  assigned 
to  him  as  a member  of  the  ruyal  household  ; and  the 
manner  of  the  refusal  added  insult  to  what  he  considered 
injury.  In  company  with  another  malcontent  of  note. 
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Ray  f'Jeiro  the  astronomer,  he  formally  renounced  his 
nationality,  and  went  to  offer  hb  services  to  the  court  of 
Spain.  Word  was  no  sooner  brought  to  Manuel  of  the 
schemes  proposed  to  the  Spaniards  than  he  felt  the  mistake 
he  had  committed  ; bat  all  the  efforts  put  forth  by  special 
agents  to  allure  hb  alienated  subjects  back  to  their 
allegiance,  or  to  thwart  their  negotiations,  proved  of  no 
avail  The  bishop  of  Burgos,  Juan  Rodrigues  de  Fonseca, 
had  taken  the  matter  up,  and  things  had  gone  too  far  for 
Magellan  to  retrace  hb  steps.  On  August  10,  1519,  the 
I rp  edit  ion  set  sail ; to  find  hb  way  by  a western  route  to 
the  Spice  Islands  of  the  East  was  the  task  which  its  com- 
Inander  had  undertaken.  When  more  than  three  years 
afterwards,  oa  September  6,  1522,  the  “Victoria”  cast 
anchor  in  a Spanish  port,  the  captain,  Sebastian  del  Cano, 
had  a atraDge  tale  to  tell  of  mingled  triumph  and  tragedy. 
While  the  squadron  lay  in  Port  St  Julian,  on  the  Pata- 
gonian coast,  three  of  Magellan’s  Spanish  captains  had 
defied  him  and  conspired  against  him,  and  it  was  only  by 
k rapid  execution  of  summary  vengeance  that  be  had  main- 
tained lus  authority.  At  a later  date  the  M Antonio,”  at 
the  instigation  of  Gomez,  the  Portuguese  pilot,  hb  personal 
enemy,  sailed  home  to  Spain  with  evil  reports,  at  the 
very  moment  of  success,  when  the  Strait  of  the  Eleven 
Thousand  Virgins,  or  of  the  Patigoniaos,  now  known  as 
the  Strait  of  Magellan,  had  been  explored  almost  to  the 
Pacific.  The  strait  was  passed  on  November  28,  1520; 
and,  though  Magellan  bad  not  quite  reached  the  Spice 
Islands  when  he  fell  io  conflict  with  the  people  of  Zebu, 
27th  April  1521,  hb  task  was  virtually  accomplished. 
The  name  Magellan’s  Laud— long  given  to  Patagonia  and 
that  hypothetical  continent  of  which  Tierra  del  Fuego  was 
considered  only  a portion — had  disappeared  from  our 
maps,  but  has  again  been  bestowed  by  Chili  on  the  terri- 
tory she  claims  in  the  extreme  south. 

No  record  of  his  exploits  has  been  left  by  Magellan  himself ; and 
contemporary  accounts  are  less  detailed  and  consistent  than  could 
be  wished.  The  best  b that  of  Antonio  I'igafetta,  a volunteer  ir. 
the  fleet  It  w printed  in  Ramusio,  and  exists  in 'four  early  MS. 
copies,  three  in  French  and  one  in  Julian.  The  Italian  was  orinted 
in  1 SOI  by  Amoretti.  Along  with  fire  minor  narrativea  an  £nglifth 
version  appears  in  Lord  Stanley  of  Alderley’s  Fir*  Voyage  round 
the  IVorlti  by  Magellan,  1874  (Hakluyt  Society'*  Publications,  vol.  1 
hi. }.  See  also  J»  O.  Kohl,  Orach,  der  SnidedrungsreiM  . , . tur 
Magellan's  St  rouse  (Berlin,  1877),  and  Ramon  Guerrero  Yergara, 
Los  descubridortt  dd  EtlrttKo  dc  Magellan**,  Santiago  de  Chile, 
1880. 

MAGGIORE,  Laoo  (French,  Lae  Afetfeur ; in  Italian 
also  frequently  Lago  Vrrbano ; Latin,  Verbamu ),  is  the 
west  moat  of  the  great  lakes  of  northern  Italy.  In  accord- 
ance with  its  popular  name  it  has  long  been  reputed  the 
largest  of  them  all;  but  though  in  length  it  somewhat 
surpasses  Lago  di  Garda,  it  does  not  cover  so  extensive  an 
area.  Of  the  total  surface  of  82  square  miles,  65  belong 
to  Italy,  and  the  remaining  17  to  the  Swiss  canton  of 
Tessin  or  Ticino.  The  length  from  north  to  south,  between 
45*  43'  and  46°  10'  N.  lat.,  b 38  miles;  the  hreadth, 
generally  between  2 and  4 miles,  is  increased  to  6 or  7 at 
the  junction  of  tho  Toce  valley  on  the  west  The  Ticino, 
the  leading  tributary  of  tho  Po,  enters  at  the  one  end  of  the 
lake  and  escapes  at  the  other.  The  very  interesting  geo- 
logical problems  which  Lago  Maggiore  suggests  are  not  yet 
fully  cleared  op.  (See  Taramelli,  II  canton  e Ticino  meridi- 
onal* ed  i paesi  finitimi,  Bern,  1880,  forming  vol.  xvii/of 
the  materials  for  the  geological  map  of  Switzerland.)  Tho 
whole  of  the  west  side  and  the  east  side  as  far  south  as  Val 
Travaglia  are  shut  in  by  a region  of  gneira  and  schists, 
while  the  remaining  portion  presents  dolomites,  calcareous 
rocks.  and  conglomerates,  mingled  with  Btrongly  developed 
moraines.  On  Dnfour’s  great  map  of  Switzerland  the 
greatest  depth  is  given  as  2801  feet,  opposite  Pino ; but 
this  b probably  much  io  exceso,  as  ia  G.  B.  Maggi’s 


topographic)  map  of  tho  lake  (Turin,  1857)  the  fcigbetf 
figure  registered  along  tho  medial  Hue  is  only  1233  foot 
between  Barb*  and  Lavtllo,  and  at  tho  laying  of  a telegraph 
line  in  1860  fe&lia  foand  no  more  than  337  between  Vira 
and  Locarno.  Tho  ordinary  height  of  the  Burfoee  shore 
the  sea  is  about  640  feet 
Between  the  lowest 
and  highest  water-mark, 
however,  there  b a dif- 
ference in  ordinary  years 
of  nearly  12  foet,  and 
in  very  exceptional  cases 
of  twice  as  much.  For 
not  only  b the  Ticino 
subject  to  floods,  but  tbo 
lake  receives  a number 
of  considerable  streams 
(the  Toce,  the  Maggia, 
the  Verzasca,  the  Tresa, 

Ac.),  and  some  of  these 
bring  down  the  surplus 
waters  of  other  lakes — 

Lugano,  Varese,  and 
Orta.  The  flood  of 

1866,  which  exceeded 

by  about  6 feet  the 
greatest  that  had  been 
known  for  centuries,  so  ^*6°  MWOIti 

deepened  and  enlarged  the  outlet  of  the  river  that  the 
level  of  the  lake  was  permanently  reduced  by  about  & 
foot  and  a half,  and  alterations  had  to  fie  made  at  the 
various  porta  to  suit  the  new  condition  of  things.  (Sea 
Paolo  Gall izia  in  Atti  del  Coll,  degli  Ingrgn.  ed  Archil,  in 
Milano,  1879.)  At  least  twenty-three  species  of  fish  are 
caught  in  Lago  Maggiore;  and  the  fisheries  are  of  value 
enough  to  be  closely  preserved  by  the  proprietors. 

The  principal  towns  and  villages  round  the  lake  are  the 
following, — the  firet  being  in  Switzerland,  and  the  others 
in  Italy Locarno  (population  in  1880,  2645),  at  the 
mouth  of  the  Maggia,  one  of  the  alternate  capitals  of  the 
canton  of  Ticino ; Cannobio  (2000),  famous  from  the  15th 
contury  for  its  tanneries,  and  with  paper-mills  and  silk- 
works;  Luino  (2000),  the  original  home  of  the  Luiui 
family,  and  the  scene  of  one  of  Garibaldi’s  exploits  in 

1867,  commemorated  on  the  spot  by  a statue  of  the  victor; 
Laveno  (1500),  formerly  an  Austrian  naval  harbour;  Intra 
(4500),  a busy  manufacturing  town — cotton,  glass,  silk, 
Ac.;  and  Pallanza  (4200),  a flourishing  little  city  with  a 
largo  cathedral,  a penitentiary,  Ac.,  and  altogether  th« 
most  important  place  on  the  lake.  The  celebrated  Bor- 
romka*  Islands,  lying  off  Pallanza,  have  been  already 
described,  voL  iv.  p.  64  ; compare  Medone,  Le  isole  Borro- 
met , with  views  by  Falkenstein  (Novara,  1840).  As  the 
St  Gotthard  and  St  Bernardino  routes  meet  at  Bcllinxona, 
much  of  the  trade  between  Italy  and  the  north  used  to 
pass  by  way  of  the  lake  and  the  high  roads  that  skirt  its 
banks ; and  tho  opening  of  the  St  Gotthard  railway,  which 
joins  the  Italian  system  at  Pino  on  the  east  side,  and  goes 
as  far  as  Locarno  on  the  west  aide,  will  bring  back  some 
of  the  traffic  which  the  earlier  railways  diverted  into  other 
channels.  The  first  steamboat  was  launched  on  the  lake 
in  1826. 


So  P.  Morricgin,/*/.  della  NdbQth  dd  Logo  Mag.jiorc ; Amoretti, 
Viaggio  ai  In  laghi ; Yagli*uo,  Rim  del  Verba  ho. 

MAGHIANA,  the  chief  town  and  headquarters  ql 
Jh&ng  district,  Punjab,  India,  is  situated  in  31*  17'  N.  lal 
and  72*  21'  E.  long.,  and  had  a population  in  1868  «i 
10,525  (Hindus,  0192;  Mohammedans,  4698;  Sikhs,  306; 
and  “ others,”  329).  It  has  a considerable  trade  with 
Kandahar,  large  exports  of  country  cloth,  and  a fluctuating, 


MAG- 

tasiuess  in  grain  from  the  fertile  lowlands  of  the  RdvL 
The  civil  station  lie*  to  the  eaat  of  the  town,  and  consists 
only  of  a court-house  and  treasury,  sessions  bungalow, 
jail,  church,  and  throe  or  four  residences  of  officials. 
MaghiAna  forms  a single  municipality  with  Jhang  town, 
which  lies  3 miles  to  the  north.  The  uuited  population  is 
1 9,619. 

MAGIC1  has  its  name  from  the  nut<ji , Greek  fuiyo*,  the 
hereditary  caste  of  priests  among  the  anciont  Persians, 
thought,  to  be  of  Median  origin  (Spiegel,  Avtsta,  voL  iL 
p.  vL).  Among  the  magi  the  interpretation  of  dreams 
was  practised,  as  appears  from  the  story  of  the  birth  of 
Cyrus  (Herodotus,  i.  107);  later  writers  describe  them 
in  both  a sacerdotal  and  magical  capacity,  Lucian 
( .1 laltvb.,  4)  calling  them  a prophetic  class  aud  devoted  to 
the  gods,  while  Cicero  {De  Divination et  L 23,  41)  writes  of 
them  as  wise  men,  augurs,  and  diviners.  In  such  super- 
natural crafts  the  magi  seem  to  have  much  influenced  the 
Wester u nations,  to  judge  by  their  name  having  passed 
lino  a set  of  classical  terms  (/zaycto,  /zayctxo,  tnagia^  niagice, 
dec.)  applied  to  sorcery,  enchantment,  and  occult  science 
id  general.  In  the  New  Testament  soothsaying  and 
sorcery  are  so  designated  (Acts  viil  9,  xiiL  C)  ; while  the 
astrologers  who  divine  the  birth  of  the  King  of  the  Jews 
by  the  appearance  of  a star  in  the  east  are  called  magi 
(.Matt.  ii.). 

The  word  magic  is  still  used,  a*  in  tho  ancient  world,  to 
mcludu  a cou/used  moss  of  beliefs  and  practices,  hardly 
agreeing  except  in  being  beyond  those  ordinary  actions  of 
cause  and  effect  which  men  accustomed  to  their  regularity 
have  come  to  regard  as  merely  natural  Thus  magical 
rites  are  difficult  even  to  arrange  in  systematic  order.  A 
large  proportion  of  them  belong  properly  to  the  general 
theory  of  religion,  inasmuch  as  their  efficacy  is  ascribed  to 
the  intervention  of  spirituul  beings.  Thus  tho  ghosts  of 
tlie  dead  an*  called  up  by  the  necromancer  to  give  oracles  or 
discover  hidden  treasures,  or  sent  to  enter  men's  bodies  aud 
aifiict  them  with  diseases  or  to  cure  them,  or  in  a score  of 
ways  to  do  the  behests  of  the  magician,  whose  spells  or 
incantations  are  thought  powerful  enough  to  control  the 
will  even  of  such  divine  beings  os  can  drive  the  winds  and 
give  or  withhold  the  rain.  It  must  be  noticed,  ou  tho 
ether  hand,  that  many  magical  arts  show  no  connexion 
with  spirits  at  all,  or,  even  if  ghosts  or  demons  or  gods 
have  to  do  with  them,  tho  nature  of  these  tilings  does  not 
of  itself  account  for  the  processes  employed  or  tho  effects 
believed  to  result.  This  non-spirituul  element  in  magic 
depends  on  imagined  powers  and  correspondences  in  nature, 
of  which  tho  adepts  avail  themsetves  in  order  to  discover 
hidden  knowledge,  and  to  act  on  tho  world  around  them 
by  means  beyond  the  ordinary  capabilities  of  men.  Thus 
by  mere  effort  of  will,  by  traditional  formulas  and  rites,  or 
by  working  on  symbolic  fancies,  the  sorcerer  believes  he 
can  bewitch  others  to  sickness  or  death,  the  astrologer  rea<ls 
the  foturc  in  the  aspects  of  the  stars,  the  augur  attends  to 
omens  from  the  cries  of  birds  and  beasts,  tho  haruspox 
prophesies  by  the  heart  or  liver  of  a slaughtered  animal, 
and  other  classes  of  divinors  judge  of  the  hidden  past  and 
the  yet  more  hidden  future  by  tho  falling  of  lots  or  dice,  tho 
twitching  of  their  own  fingers  or  tho  tingling  of  their  ears, 
and  a host  of  other  factk  of  nature  which,  as  the  educated 
world  has  now  found  out,  havo  no  practical  connexion  with 
the  magical  meanings  effects  assigned  to  them.  Tho 
great  characteristic  of  magic  is  its  unreality.  Its  methods 
have  often  an  ideal  coherence  which  may  be  plainly  traced, 
but  practical  effect  they  have  none,  and  so  they  may  be 
altered  or  transposed  without  being  made  worse  or  better. 


* Th«  etymology  of  the  word  i*  seen  In  the  terms  " art  magic,*  or 

tb*  **  art*;  French,  ; Latin,  wjicu  at*. 
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Oue  remarkable  consequence  of  this  is  tho  fixity  with 
which  some  magical  formulas  framed  thousands  of  years  ago 
hold  on  almost  unchanged  to  this  day.  To  understand 
this,  it  must  be  boiuo  in  mind  that,  if  there  were  any 
practical  use  in  such  rules  as  those  for  divining  by  the 
cries  of  animals,  tho  old  rules  would  have  been  improved 
by  experience  into  new  shapes.  But,  they  being  worthless 
and  incapable  of  improvement,  this  motive  of  change  is 
absent,  and  the  old  precept have  held  their  ground,  handed 
on  by  faithful  but  stupid  tradition,  from  age  to  ago. 
When  tho  test  of  .practical  efficacy  comes  in  upon  the 
magic  art,  it  is  apt  either  to  destroy  it  utterly  or  to 
transform  it  into  something  more  rational,  which  passes 
from  supernatural  into  natural  science. 

Magic  is  to  be  reckoned  among  the  earliest  growths  of 
human  thought.  The  evidence  for  its  remote  antiquity 
lies  pertly  in  its  presence  among  all  races  of  mankind, 
the  ruder  tribes  especially  showing  it  in  such  intelligible 
shapes  that  tho  beginnings  of  magical  crufts  may  be  tairly 
supposed  to  have  arisen  in  the  oldest  and  lowest  periods  of 
culture.  An  example  may  be  taken  from  the  wild  natives 
of  Australia,  whose  whole  life  is  pervaded  by  the  belief, 
and  embittered  by  the  terror,  of  sorcery.  They  ininginu 
the  sorcerers,  armed  with  their  mysterious  power  called 
boyl-ya,  to  come  moving  along  in  the  sky,  iuvjsible  except 
to  other  sorcerers ; they  enter  the  bodies  of  men,  and  feed 
stealthily  on  them,  not  eating  the  bones,  but  consuming 
the  fl:*h;  the  native  feels  the  pain  as  the  boyl-ya  enters 
him  like  a bit  of  pointed  quartz,  and  in  this  shape  of  quartz 
crystal  the  evil  can  be  extracted  by  another  sorcerer.  Tha 
sorcerer  has  other  means  of  attacking  his  victim : he  can 
creep  near  to  him  wheu  asleep,  and  bewitch  him  to  death 
by  merely  poiuting  at  him  a leg  bone  of  a kangaroo  ; or  ha 
can  steal  away  his  kidney  fat,  where,  as  the  natives  believe, 
a man’s  power  dwells ; or  ho  can  call  in  tho  aid  of  n 
malignant  demon  to  strike  the  poor  wretch  with  his  clut> 
behind  the  neck  ; or  lie  can  get  a lock  of  hair,  and  roast  it 
with  fat  over  the  fire  till  its  former  owner  pines  away  too, 
and  dies.  Tho  Australians,  like  other  low  tribes  in  the 
world  whose  minds  ore  thus  set  on  imaginary  causes  of 
death,  hardly  believe  a man  can  die  unless  by  being  slain 
or  bewitched.  When  a native  dies  what  we  call  a natural 
death,  they  ascribe  it  to  mugic.  Then  other  magic  must 
reveal  the  hostilo  sorcerer  who  has  done  him  to  death: 
either  the  corpse  itself  will  seem  to  push  its  bearers  iu  the 
direction  of  the  murderer,  or  the  flames  of  the  grave-fir* 
are  seen  to  flicker  towards  where  he  is,  or  some  insect  will 
be  seen  creeping  towards  his  home ; and,  when  the  next 
-of  kin  thus  discover  the  magic  enemy,  they  set  off  to  take 
vengeance  with  earthly  weapons.  The  sorcerer  has  kindlier 
duties  when  he  sits  by  a sick  man  and  charmi  and  charms 
till  ho  recovers,  or  sucks  out  the  disease  from  his  body  in 
the  shape  of  a stone  spcar-hcad  or  a fish  bone,  or  brings 
out  the  ailment  along  n string,  the  other  end  of  which  he 
draws  between  his  own  lips  till  it  is  covered  with  blood, 
telling  tho  bystanders  (who  beliove  it)  that  this  blood  came 
along  the  string  out  of  the  sick  man.  Not  disease  and 
euro  only,  but  other  events  of  life,  come  within  the  scojto 
of  native  mfegic.  Storm  and  thunder  are  the  work  of  the 
sorcerers ; they  can  bring  rain  and  make  the  rivers  swell, 
or  burn  up  tho  land  with  drought  Shooting  stars  and 
comets  are  to  the  native*  omens  of  disaster ; the  great 
Hawk’s  cry  in  the  night  portends  tho  death  of  a child, 
whose  soul  tho  bird  is  carrying  off ; but  when  a man's 
finger-joints  crack  he  stretches  out  his  arm,  for  in  that 
direction  some  one  is  doing  him  a kindness.* 

* For  thrsr  and  other  detail'  new  Orejr,  Journal*  of  Erptditum* ; 
Waltz,  AntJiTi/MtlnffU  dtr  Xiitmrowkrr,  vol.  *i.  ; Bnmrrh  Smith, 
ALvnginei  of  Victoria ; Y ivm  and  lluwttt,  £ amdaroi  and  Kurnai. 
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Token  together,  such  a repertory  of  the  demonology  and 
witchcraft  of  n special  group  of  savage  tribes  shows 
remarkable  correspondence  in  principle  with  the  magic 
which  once  flourished  in  the  civilised  world,  and  which 
still  lingers  in  peasant  folklore.  The  very  details  often 
agree  so  much  os  to  raise  the  question  whether  the  magic 
of  savages  may  sometimes  have  been  borrowed  from  the 
lower  class  of  colonists.  The  superstitions  of  the  peasant 
are  in  fact  what  the  savage  would  readily  assimilate,  as 
belonging  to  a state  of  miud  like  his  own,  and  there  is 
even  evidence  of  European  charms  and  omens  having 
been  sometimes  borrowed  by  nativo  tribes  of  Australia  or 
America.  It  was  necessary  to  mention  this,  if  merely 
to  point  out  that  such  borrowing  has  been  only  slight  and 
superficial.  It  in  no  way  upseU  the  general  principle  that 
tho  magic  of  the  lower  races  was  developed  among  them, 
fitting  as  it  does  with  their  low  level  of  knowledge.  Every 
book  of  travels  in  savage  and  barbaric  countries  show's 
the  influence  of  tho  native  magician,  who,  often  at  once 
sorcerer  and  established  priest,  and  sometimes  even  chief 
•of  his  tribe,  by  tho  kid  of  spirits  and  othor  supernatural  • 
means  interferes  in  every  act  of  life.  Thus  in  the  Pacific  [ 
islands  the  Europeans  found  a whole  class  of  sorcerers 
living  by  making  diseases,  their  method  being  tho  familiar 
one  of  burning  or  otherwise  practising  on  some  morsel  of 
hair  or  remnant  of  food,  so  as  to  send  disease  into  its 
turner,  by  a malignant  spirit  tying  knots  in  his  inside  till 
ho  writhed  with  agony.  Every  sick  man  wa»  a nouice  o' 
profit  to  the  sorcerer  who  was  believed  to  have  brought  on 
the  disease  by  burning  his  rubbish,  and  of  course  had  to 
be  bought  off  by  liberal  presents.  In  these  Pacific  islands 
a fact  most  important  in  the  theory  of  magic  everywhere 
comes  into  view  with  particular  distinct ne-s— that  such 
magical  arts  prove  effective  through  the  patient’s  own 
imagination  ; when  he  knows  or  fancies  that  he  has  been 
bewitched  he  will  fall  ill,  and  he  will  actually  die  unless  he 
can  be  persuaded  that  he  ha3  been  cured.  Thus,  wherever 
sorcery  is  practised  with  the  belief  of  its  victims,  some 
system  of  exorcism  or  some  protective  magical  art  becomes, 
not  only  necessary,  but  actually  effective,  a mental  disease 
being  met  by  a mental  remedy  to  match  it1  At  the 
discovery  of  America,  the  Spaniards  found  the  native 
sorcerers  throwing  themselves  into  delirious  ecstasy  by 
snuffing  a narcotic  powder,  their  ravings  in  this  state  being 
held  to  be  conversation  with  departed  souls,  through  whose 
help  they  were  able  to  cure  the  sick  by  expelling  the 
disease.  The  class  to  which  these  sorcerers  belong  extends 
over  South  America,  and  is  generally  known  under  the 
name .of  page  (or  allied  terms).  The  sorcerer  is  described 
as  being  initiated  by  living  in  some  wild  spot  till  by  fast- 
ing and  self-torture  ho  attains  his  supernatural  craft, 
becoming  able  to  see  spirits,  to  consecrate  bits  of  bone  or 
stone  into  powerful  amulets,  to  make  good  or  bad  weather, 
to  gain  mystic  powers  over  familiar  birds  and  beast3,  to 
take  omens  from  their  cries  or  from  the  itching  of  his  own 
skin,  which  latter  symptom  an  Abipone  diviner  declared 
to  portend  an  attack  from  a tribe  of  enemies,  in  spite  of 
the  missionary,  who  irreverently  set  it  down  to  fleas. 
The  old  arts  of  the  payda,  their  malicious  witchcraft  with 
herbs  and  hair,  the  use  of  narcotics  to  produce  ecstasy, 
and  their  mental  excitement  by  dramming,  rattling,  and 
dancing  are  stUl  to  be  met  with  in  tho  wild  districts  of 
Guiana  and  Brazil  In  North  America  practitioners  of 
the  same  kind  are  generally  known  as  “ medicine-inen,M 
from  the  French  colonists  calling  them  mecfcans,  as  being 
the  native  doctors;  the  terra  is  really  appropriate  to 
barbaric  magicians  in  all  parts  of  the  world,  whose 

1 See  Elli*,  Polynesian  ResenrcKet ; Turner,  Nineteen-  Tears  in 
Polynesia  ; PoLack  Manners  and  Customs  o/  Vet?  Zea  larders . Waltz. 
voU.  w. , tL 


arts  of  causing  and  curing  disease  generally  include  con 
siderable  knowledge  of  herbs  powerful  as  poisons  and 
remedies,  of  simple  stopping  of  wounds  and  bandaging 
hurt  limbs,  in  fact  of  medicine  in  its  elementary  state,  as 
yet  not  separated  from  the  magic  with  which  it  was  at  first 
inextricably  mixed  up.  The  medicine  man's  apparatus 
includes  the  sorcerer's  usual  music,  the  -rattle  and  the 
drum,  simple  and  primitive  instruments  whose  constant 
association  with  the  lower  magic  bears  witness  to  the 
beginnings  of  music  and  magic  having  been  associated 
together  when  civilization  was  yet  in  its  low  stages  of 
development  The  American  sorcerer  carries  a **  medicine- 
bag  " made  with  the  skin  of  his  guardian  animal,  which 
protects  him  in  fight,  cures  tho  bites  of  serpents,  and 
strikes  at  a distance  as  a spiritual  weapon.  He  knows 
magic  chants  of  power  over  the  elements ; he  can  by 
sucking  and  blowing  extras  disease  animals  from  the 
sick ; he  can  make  pictures  and  images  aud  pierce  them 
with  thorns  so  as  tr  kill  the  men  or  animals  they  represent ; 
and  he  can  compel  love  by  practising  on  the  heart  of  the 
picture  of  tho  beloved  one.8  In  Africa  the  native  sorcerer 
bears  the  name  of  mganga  among  the  west  and  central 
negro  tribes,  uyanya  among  tho  Zulus  of  the  south.  He 
is  the  rein-maker,  an  office  of  the  utmost*  importance  among 
tribes  who  may  perish  of  famine  and  disease  after  a long 
drought.  In  his  craft  a principal  part  is  played  by  what 
the  English  in  Africa  (using  the  Portuguese  word  feitifo, 
cbairn  vi  amulet)  call  “ fetiches,"  which  are  claws,  fangs, 
roots,  atones,  and  any  other  odds  and  ends  fancied  to  be 
inhabited  by  spirits  or  invested  with  superhuman  power. 
These  fetiches  the  negroes  trust  in  for  good  and  against 
evil  fortune,  with  a confidence  which  no  failure  can  shake 
further  than  to  cause  the  unlucky  bearer  to  discard  a par- 
ticular fetich  which  has  failed,  and  to  replace  it  by  a more 
successful  oue.  The  African  mgangn  hits  intercourse  with 
demons ; and,  being  called  on  eveij  day  to  predict  the 
fortune  of  a fight  or  a bargain,  or  to  discover  lost  or  stolen 
cattle,  he  professes  to  gain  information  from  the  spirits, 
or  uses  his  various  modes  of  divination,  such  as  taking 
omens  from  the  cries  of  the  eagle  or  the  owl,  the  swimming 
of  berries,  or  tbe  moving  of  sticks  in  his  own  hands  as 
they  twitch  spasmodically  in  nervous  excitement  As  with 
magicians  everywhere,  his  trade  is  profitable  but  dangerous, 
for  if  his  arts  of  killing  have  been  successful  beyond  bearing, 
or  still  worse  if  public  opinion  decides  that  he  has  wilfully 
withheld  the  rain,  ho  may  be  drowned  or  burned  as  miser 
ably  os  one  of  the  many  Victims  he  has  done  to  death.3 
These  instances  are  selected  to  give  an  idea  of  the  sorcerers 
of  the  lower  races  and  their  modes  of  working,  which  are 
remarkable  for  their  uniformity  in  the  most  distant  regions, 
among  tribes  who  can  have  had  no  communication  or  con- 
nexion since  remote  ages.  Where,  however,  such  races  as 
the  African  negroes  come  in  contact  with  such  foreigners 
as  the  Arabs,  who  though  more  civilized  than  themselves 
have  not  outgrown  the  magical  stage,  they  borrow  their 
more  cultured  magical  arts,  such  as  divination  by  lots.  In 
this  way  the  natives  of  Madagascar  appear  to  have  borrowed 
from  the  Arabs  a system  of  lucky  and  unlucky  days  of 
birth,  which,  carried  out  with  stupid  ferocity,  has  cost  the 
lives  of  thousands  of  children,  born  truly  in  an  evil  hour, 
for  when  the  magician  declares  their  birth  ill  omened  their 
fate  is  settled  at  once  by  putting  them  to  death.4 

Turning  now  to  tbe  cultured  nations  of  antiquity,  among 


* See  Wait*,  vol  iii.  ; Martiua,  £tAn&rraphi’e  Amerikas ; letters  qf 
Columbus  ; Dobrlzli offer,  Abi pones  ; Schoolcraft,  Indian  Tribes  ry 
North  America. 

* See  Burton,  Lake  Regions  of  Central  Africa  ; Wood,  Natural 
History  of  Mon,  vol.  I.  ; Callaway,  Religious  System  of  Amanda,  hr 

* See  Ellis,  Madagar*r  vol  ii.  chap*.  vL,  x*.;  Dable  ,u  Antanana- 
rivo Annual,  1576. 
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whom  the  art  of  writing  consolidated  and  developed  false 
os  well  a3  true  science,  we  find  magic  in  full  vogue,  hardly 
differing  in  principle  from  that  of  the  illiterate  barbarians, 
but  worked  into  more  elaborate  system  and  ritual  Of 
ancient  Egyptian  magic  various  original  documents  have 
been  preserved,  containing  formulas,  mostly  of  religious 
magic, — that  is,  acting  through  the  aid  of  deities  invoked. 
For  instance,  there  are  hymns  against  dangerous  animals  in 
the  water,  and  spells  for  remaining  in  the  country;  and  the 
power  ascribed  to  such  formulas  appears  from  passages  like 
the  following : — 44 1 confide  in  the  efficacy  of  that  excellent 
written  book  given  to-day  into  my  hand,  which  repels  lions 


through  fascination,  disables  men, which  muzzles  tho 

mouths  of  lious,  hyienas,  wolves, tho  mouth  of  all 


men  who  have  bad  faces,  so  as  to  paralyse  their  limbs,”  Ac. 
Ancient  as  Egyptian  magic  U,  it  has  evidently  grown  up 
fi*am  still  earlier  forms,  os  is  shown  by  that  plainest  symp- 
tom of  old  traditional  lore,  the  relying  on  ancient  or  foreign 
epithets  as  words  of  power  over  tho  gods.  This  practice 
appears  in  the  ancient  papyri,  and  goes  on  to  later  ages, 
when  the  god  Set  is  invoked  by  other  mystically  powerful 
otmes  which  ho  must  obey,  such  ns  “ Joerbetb.*  The 
medical  art  in  ancient  Egj'pt  shows  an  interesting  com- 
bination of  practical  and  migicai  rcmr.lics.  Tho  practical 
r.cipe  might  contain  nitre  or  cedar  chips,  or  deer  horn,  or 
various  other  ingredients  administered  in  oiutment  or  drunk 
i?  beer,  but  with  this  the  magical  formula  was  also  required 
to  deal  with  the  demon-cause  of  the  ailment  Thus  an 
emetic  was  given  with  tho  following  formula,  i(0  demon 
who  art  lodged  in  tho  stomach  of  M.,  son  of  N.,  thou  whoso 
father  is  called  Hcad-smiter,  whoso  name  is  Death,  whose 
name  is  cursed  for  ever ! 9 dec.  It  must  bo  remembered 
that  such  formulas,  foolish  os  they  seem  to  modern  educa- 
tion, hod  and  still  have  great  efficacy  in  relieving  the  mind 
of  the  superstitious  patient,  and  giving  a fair  chance  to  diet 
and  medicaments.  Their  appearance  in  medicine  so  ancient 
Li  that  of  Egypt  is  good  historical  evidence  how  tie 
old  magical  treatment  was  encroached  upon  by  natural 
remedies,  though  then  and  for  many  ages  afterwards  tie 
physicians,  wise  in  their  generation,  thought  it  best  not  t> 
discard  the  supernatural  charm.  The  Egyptians  divided 
nut  the  limbs  and  organs  of  tho  human  body,  putting  ea:h 
under  the  special  care  of  a god,  a system  which,  like  many 
it*ber  details  of  their  magic,  has  lasted  on  into  tho  modem 
vo:M.  From  the  astrological  paint  of  view  they  made  a 
calendar  of  lucky  and  unlucky  days,  according  to  which 
for  instance  on  tho  19th  of  tho  month  Athor  one  must  not 
embark  on  the  Kile,  while  a child  born  on  tho  fith  of  the 
month  Paopi  will  be  killed  by  a bull ; traces  of  this  set 
of  precopts  may  bo  discerned  still  in  tho  modem  Egyptian 
almanac.  Another  point  deserving  attention  is  the  appear 
arnce  in  early  Egypt  of  the  distinction  between  good  and  bad 
magic.  Magical  curative  arts  wero  practised  by  learned 
scribes  or  priests,  and  were  doubtless  in  high  esteem,  but 
v hen  it  came  to  attracting  love  by  charms  or  philtres,  or 
ptralysing  men  by  secret  arts,  this  was  held  to  be  a crime. 
As  long  ago  as  the  time  of  Bamcses  III.  it  is  recorded  that 
cue  Hai  was  accused  of  making  images  and  paralysing  a 
woq’s  band,  for  which  ho  was  condemned  to  death;  this 
was  doubtless  the  ordinary  bewitching  by  an  imago  or  pie- 
ty ire,  hero  already  mentioned  among  the  lower  races,  and  to 
bo  mentioned  again  as  not  forgotten  among  ourselves. 1 

Still  more  prominent  among  tho  ancient  nations  who 
brought  magic  into  its  pseudo-scientific  stage  were  tho 
Babylonians,  whoso  supernatural  aria  wero  adopted  and 
continued  among  the  Assyrians.  No  savage  tribe  ever 
filled  their  world  with  more  swarming  hosts  of  nature* 


* Ht-ordt  of  the  Part,  volt,  ri,  x. ; Mospero,  / lift  A ne  des  PcupUs 
4f  t Orient,  pi  84  ; F.  (.’tubas.  Lc  Papyrus  Nagique  Harris. 
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spirits  and  demons  ; only  these  more  cultured  nations  dealt 
systematically  with  them  by  set  formulas  of  propitiation 
and  expulsion.  The  cuneiform  writings  preserve  numerous 
documents  of  this  kind,  snch  as  “From  the  burning  spirit 
of  the  entrails  which  devours  the  man,  from  the  spirit  of 
tho  entrails  which  works  evil,  may  the  king  of  heaven 
preserve,  may  the  king  of  earth  preserve  I” — “The  god  .... 
shall  stand  by  his  bedside.  Those  seven  evil  spirits  he 
shall  root  out,  and  shall  expel  them  from  his  body ; and 
those  seven  shall  never  return  to  the  sick  man  again.’* 
Tho  magic  power  believed  to  reside  in  the  secret  names  of 
the  gods  was  recognized  by  the  Babylonians,  one  of  who^e 
famous  myths  relates  how  by  tho  utterance  of  these  mystic 
names  the  goddess  I&litar  was  delivered  from  Hades.  In 
the  rites  of  the  magician  priests,  this  kind  of  supernatural 
power  resided  in  sacred  text*,  whether  chanted  or  tied  on 
us  phylacteries.  In  divinatory  magic  the  Babylonians  had 
elaborate  codes  of  rules,  of  which  many  have  been  preserved. 
Thus  omens  were  drawn  from  prodigies,  such  as  “ when  a 
woman  bears  a child  and  at  tho  tirno  of  birth  its  teeth 
are  cut,  the  days  of  tho  princo  will  bo  long.”  So  with 
omens  from  animals : “ if  a dog  gues  to  the  palace  and  lies 
down  on  a throne,  that  palaco  will  be  burned.”  A 
remarkable  passage,  Ezekiel  xxi.  21,  mentions  three  modes 
of  divination  practised  by  the  kiog  of  Babylon  as  he  stood 
at  the  head  of  the  two  ways  : “ he  shuffled  arrows,  he  con- 
sulted teraphim,  ho  looked  in  tho  liver.”  Tho  arrow- 
divination  or  belomancy  hero  mentioned  was  done  with 
poiutless  arrows  marked  and  drawn  as  lots.  They  are  often 
represented  on  Babylonian  and  Assyrian  cylinders,  and 
their  use  woe  kept  up  among  tho  Arabs  till  tho  time  of 
Mohammed.  The  Babylonian  rules  of  haruspicalion,  or 
examining  tho  entrails  of  animals,  were  mo*t  minute,  to 
judge  from  the  omens  of  prosperity  or  misfortuno  to  be 
drawn  from  the  twisting  and  colour  of  the  intestines  of  an 
ass.  Diodorus  Siculus  (ii.  29,  Ac.),  in  his  account  of  the 
Chaldu-an  priests,  mentions  with  evidcntlv  good  information 
their  hereditary  skill  in  various  branches  of  magic,  their 
use  of  purifications,  sacrifices,  and  chants,  to  avert  evil  and 
obtain  good,  their  foretelling  by  omens,  dreams,  prodigies, 
Ac.  But  it  is  on  their  astrology  that  he  deservedly  lays 
tho  greatest  stress.  The  fivo  planets,  which  they  called 
“ interpreters,”  they  held  to  portend  events  by  their  rising 
and  setting  and  their  colour,  foretelling  the  wind  or  rain 
or  heat,  comets  also,  and  eclipses  of  the  sun  and  moon,  and 
earthquakes,  and  atmospheric  changes,  beneficial  or  harm- 
ful, both  to  nations  and  kings  and  common  men.  Tho 
Babylonian  calendars  still  remain  to  show  hoW  eclipses 
were  brought  i;.to  connexion  with  floods,  invasions,  good 
and  bad  harvests, — such  ideas  being  worked  out,  not  by 
mere  arbitrary  fancy,  but  from  such  fancied  regularities 
os  that  ..the  same  weather  and  the  same  famines  and 
pestilences  tended  to  recur  in  a cycle  of  twelve  years.  To 
tho  Babylonian  astrological  system  belong  the  stars  of 
meu’s  nativities,  the  planetary  houses,  the  twelve  signs  of 
the  zodiac  (probably  invented  in  observatories  in  Babylon), 
while  the  fixed  stara  are  associated  with  tho  planets  and 
gods  in  a system  which  is  seen  at  a glance  to  be  the 
astrology  which  later  nations  of  Asia  and  Europe  havo 
followed  sinco  with  servile  faithfulness.2 

Egypt  and  Babylon,  aa  th^se  brief  notices  show,  were 
tho  chief  sources  whence  tho  world  loarnt  what  may  be 
called  tho  higher  branches  of  occult  science,  and  from  tho 
historical  point  of  view  tho  magical  rites  and  beliefs  of 
other  ancient  Eastern  nations,  such  aa  Asia  Minor  and 
India,  ore  of  little  importance.  It  was  mainly  through 
Greece  and  Borne  that  magic  was  consolidated  arul 

* 8*  Scr»  in  Records  of  the  Past,  voU.  t,  UL , v. ; Trans.  Soe.  Bitiiemt 
Archtev!' jj,  Vo!*.  UL,  W. ; Leoonusat,  J tagic  cha  Us  Ch  aid  tent,  as<t 
Dinnat.c.'-  cha  Its  Chalditnt. 
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developed  in  Western  civilization.  In  those  classic  nations 
there  may  be  traced  the  rude  old  magic  inherited  from 
barbaric  ancestors,  to  which  in  later  times  were  added 
ceremonies  and  calculations  imported  as  Oriental  wisdom. 
Ancient  literature  shows  the  Greeks  as  a people  whoso 
religion  ran  much  into  the  consultation  of  oracle-gods  at 
many  temples,  of  which  the  Bhrineof  Apollo  at  Delphi  was 
the  chief.  'No  rite  could  keep  up  more  perfectly  the  habit 
of  savage  religion  than  their  necromancy  (vtKpoyavrtLa, 
vtKvofLcamia)  or  consulting  ghosts  for  prophecy  ; there 
was  a famous  oracle  of  the  dead  near  the  river  Acheron 
in  Thesprotia,  where  the  departing  souls  crossed  On  their 
way  to  Hades  (Herod.,  y.  92).  The  myth  of  Circe  turning 
the  companions  of  Odysseus  into  ewine  shows  the  barbaric 
belief  in  magical  transformation  of  men  into  beasts,  and 
the  classic  sorcerer  was  believed  to  turn  himself  into  a wolf 
by  spells  like  the  medicine-man  of  eome  modem  savage 
tribe.  Not  less  clearly  does  the  story  of  Medea  and  her 
caldron  typify  the  witeh-doctresa  with  her  pharmacy 
{fatp/juojnia)  powerful  both  to  kill  and  bring  to  life.  The 
worship  of  Hecate,  the  moon,  sender  of  midnight- phan- 
toms, lent  itself  especially  to  the  magician’s  rites,  as  may  be 
teen  from  this  formula  to  evoke  her:  mO  friend  and  com-, 
panion  of  night,  thou  who  rejoiceet  in  the  baying  of  dogs 
and  spilt  blood,  who  wanderest  in  the  midst  of  shades 
among  the  tombs,  who  longest  for  blood  and  bringest  terror 
to  mortals,  Gorgo,  Mormo,  thousand-faced  moon,  look 
favourably  on  our  sacrifices  I*  This  magical  record,  pre-  : 
served  by  an  early  Christian  writer,  may  be  compared 
with  the  poetic  picture  in  Theocritus's  idyll  of  the  sorceress 
{ Idyll. , it),  where  the  passionate  witch  cries  in  similar  words 
to  Hecate,  the  moon,  to  shine  clear  while  she  compels  by 
sacrifice  her  faithless  lover,  and  goes  through  her  magic 
ritual  of  love  and  hate,  striving  to  foroe  her  beloved  home 
to  her  by  whirling  the  brazen  rhomb,  scattering  his  bones 
with  the  scattered  barley,  melting  him  to  love  by  the 
melting  wax,  casting  into  the  fierce  flames  a torn  shred  of 
bis  cloak  and  laurels  to  crackle  and  blaze  and  be  con- 
sumed that  his  flesh  shall  be  consumed  likewise.  This 
ancient  witchcraft  ascribed  msgio  power  to  Buch  filth  as 
pounded  lizards  and  the  blood  of  .creatures  untimely  dead, 
revolting  messes  made  familiar  to  moderns  by  Shake- 
speare, who  introduces  real  magic  recipes  in  the  witches’ 
caldron  in  Macbeth.  The  early  Greeks  lived  iu  the  same  fear 
as  southern  nations  still  do  of  the  arts  of  11  fascination  ” 
{fiatTKavloy  Lat  fcucinatio)  worked  by  envious  praise,  or 
ill-wishing,  or  the  evil  eye  ; and  they  sought  to  avert  these 
bad  influences  by  the  means  still  in  use,  spitting  and 
symbolic  gestures,  and  the  use  of  charms  and  amulets. 
As  to  ancient  Rome,  much  of  the  magic  in  the  Latin  poets, 
each  as  Virgil  and  Horace,  is  only  Greek  sorcery  in  a Latin 
dress.  But  severe  Roman  laws  against  those  who  practised 
such  malefic  arts  as  making  hail  and  spoiling  the  crops 
show  that  here  also  the  sorcerer  was  at  his  usual  work. 
What  is  more  remarkable  is  the  high  official  place  given  to 
•divination  in  old  Rome,  where  every  public  act  was  done 
under  magical  sanction.  The  autpex,  or  bird-viewer,  and 
the  augur,  whoso  similar  name  seems  to  refer  also  to  omens 
from  the  flight  and  cries  of  birds,  in  fact  carried  on  super- 
natural divination  not  by  omens  from  birds  only,  but  by  a 
variety  of  magical  processes  forming  a complex  traditional 
system,  partly  adopted  from  the  Etruscans,  as  to  which 
seme  curioiis  remarks  have  come  down  to  * us  in  the 
treatise  On  Divination  by  Cicero,  himself  an  augur,  though 
living  in  the  days  when  the  ancient  lore  was  falling  into 
contempt.  The  Roman  divination  was,  as  its  name 
implies,  a religious  system  of  consulting  the  gods,  who 
sent  the  signs  to  guide  mankind.  Jupiter,  the  Heavcn- 
fathcr  himself,  was  heard  and  seen  in  thunder  and 
lightning;  wherefore  these  heavenly  manifestations  were 


of  the  highest  import,  observed  by  the  augur  n the 
Umplvm t or  division  of  the  sky  marked  out  with  his  liiuus 
or  curved  wand;  there  was  no  belter  omen  than  when 
Jove  lightened  on  the  left  Among  birds,  the  fierce 
eagle,  Jove’s  measenger,  gave  the  highest  presage  of 
victory,  while  the  owl  with  its  dismal  cry  was  uni  oddest. 
The  good  or  ill  signs  given  by  many  birds  depended  on 
whether  they  were  on  the  right  or  left  hand,  and  the  sacred 
chickens  gave  their  omens  according  as  they  were  eager  or  not 
to  feed,  and  dropped  crumbs  on  the  ground.  All  prodigies 
were  recorded  as  portents  in  Roman  affairs ; and  those 
which  Livy  mentions  year  by  year,  whether  they  were  real 
or  fictitious,  in  either  case  had  their  effect  on  the  minds  cf 
men  who  saw  national  signs  in  a heavy  hailstorm,  a calf 
born  with  two  heads,  or  a bullock  found  when  sacrificed 
to  have  no  heart.  It  was  in  quest  of  such  portents  that 
the  haruspex  made  bis  professional  examination  of  the 
entrails  of  the  victims,  and  reported  the  aspects  of  the 
head  of  the  liver  or  cleft  of  the  lungs,  as  a sacred  guide 
to  warriors  and  statesmen  in  the  conduct  of  national 
affairs.  Public  divination  being  on  this  footing,  at  is 
not  to  be  wondered  at  that,  in  the  time  of  the  empire, 
foreign  soothsayers  thronged  to  Rome  to  practise  their  craft 
among  rich  and  credulous  dupes.  It  appears  that  the 
magic  of  Egypt  and  Babylon  still  bald  a prominent  place, 
for  Juvenal  refer?,  tb  both  in  his  sixth  satire,  where  he  rails 
at  the  superstitious  women  of  his  time  for  putting  their 
trust  in  Chald&an  astrologers,  all  the  more  if  under  the 
laws  against  magicians  they  had  been  put  in  prison  or 
banished,  while  ladies  would  not  go  out  for  a drive  or  take 
a meal  without  consulting  their  book  of  lucky  and  unlucky 
hours,  which  bore  the  Egyptian  name  of  PcLoriri*. 

In  the  classic  world,  however,  the  growth  of  knowledge 
and  accurate  reasoning  began  to  have  their  effect  in  bring- 
ing magic  to  the  test  of  facts,  and  proving  its  failure. 
Greek  philosophy,  with  its  physical  theories  of  the  universe, 
had  shaken  the  old  religion,  aud  with  it  the  old  magic. 
Though  the  Romans  kept  it  up  as  a matter  of  statecraft, 
the  judgment  of  statesmen  and  philosophers  revolted  from 
it,  holding  rather  with  Ennius,  who  pointed  out  the 
absurdity  of  the  hungTy  fortune-teller  promising  others 
wealth  and  begging  a drachma  for  himself,  or  with  Osto, 
who  wondered  that  one  diviner  could  meet  another  and 
not  buret  out  laughing.  These  are  both  quoted  by  Cicero, 
with  other  passages  argued  quite  in  the  modern  spirit,  -as 
where  he  asks  on  what  principle  a raven’s  croak  should  be 
propitious  on  the  right  but  a crow’s  on  the  left,  or  hew 
a chicken  eating  a cake  conld  help  dropping  crumbs. 
Historically  attacks  of  this  kind  have  a particular  value,  as 
recording  many  magical  details  which  we  do  not  know 
from  the  believora  themselves.  Of  such  details  Pliny ’p 
Natural  History  is  full,  though  he  hates  magic  as  the 
most  fraudulent  of  arts  ; and  among  the  most  instructive 
accounts  of  classic  astrology  must  be  reckoned  the  treatise 
written  against  it  by  Sextus  Empiricus.  Had  sceptical 
philosophy  had  its  way,  magic  would  have  perished  ages 
earlier  out  of  the  civilized  world.  But  there  wore  other  in- 
fluences already  at  work,  not  only  to  preserve  it,  but  eveq 
to  give  it  another  great  expansion  before  its  final  decay. 

The  Pythagorean  philosophy,  while  on  the  one  barn 
bringing  in  the  science  of  Egypt  and  Babylon,  and  develop 
ing  it  into  Greek  mathematics  and  physics,  on  th* 
other  hand  favoured  the  growth  of  magic  by  mystical 
speculations,  such  as  those  on  numbers.  Not  that  the 
Pythagoreans  began  this  delusive  science,  which  had  long 
been  at  home  in  Babylon,  where  the  occult  powers  of  the 
planetary  7 and  tho  zodiacal  12  were  recognized,  and 
spiritual  arithmetic  was  carried  so  far  as  to  indicate  good 
deities  by  whole  numbers  and  evil  demons  by  fractions. 
But  the  Pythagoreans  developed  it  further  in  their  myetie 
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symbolism  of  the  active  1 and  the  passive  2,  the  sacred  4 
of  space  proceeding  from  the  1,  the  7 of  intelligence,  the  8 
of  love,  and  the  10  of  the  universe.  Whatever  rational 
thought  may  at  first  have  been  veiled  under  all  this,  its 
literal  nonsense  suited  the  magical  mind,  and  its  effects 
may  be  traced  in  magical  literature  ever  since.  With  each 
speculations  was  combined  an  animistic  system  of  spirits 
pervading  the  world,  ranging  from  gods  and  demons 
down  to  the  souls  of  beasts  and  plants.  Both  in  mystic 
symbolist  and  in  the  doctrine  of  demons  the  mind  of 
Plato  followed  the  Pythagorean  track,  and  at  a later 
period  the  tendency  towards  magical  speculation  came  out 
strongly  among  the  Neo-Plstonista,  when  enthusiasts,  not 
contcut  with  speculating  about  the  daemonic  powers  of  the 
universe,  sought  to  establish  personal  relations  with  them, 
and  use  them  for  their  own  ends.  The  treatise  on  the 
Egyptian  mysteries  ascribed  to  lamhlielms  is  an  interesting 
record  of  this  phase  of  thought.  Alexandria  became  the 
especial  home  of  systems  of  theurgie  magic,  in  which 
invocations,  sacrifices,  diagrams,  talisman?-,  were  employed 
with  rule  and  method,  as  though  they  were  really  effective. 
Much  of  this  delusive  craft  has  perished  or  become 
unintelligible,  bet  its  onto  considerable  hold  on  men’s 
mind*  may  be  traced  in  sutli  relics  as  the  gem-talismans  of 
the  Gnostics,  still  objects  of  cariosity  to  archaeologists; 
among  tboir  formulas  is  the  celebrated  Abraxas,  the  Greek 
litters  of  which  (A fipa£a<:,  Aftpa<ra£)  stand  with  astrono- 
mical significance  for  the  number  365.  The  theurgy 
which  came  down  into  mediaeval  and  modern  Europe  is 
strongly  marked  with  Jewish  magical  speculation.  After 
the  captivity,  the  Jews  worked  out  a classification  and 
nomenclature  of  angels  and  oemons.  On  the  one  side  are 
( anged  such  celestial  powers  as  Gabriel  and  Raphael,  while 
ugainst  them  stand  such  beings  as  Beelzebub  (?.*)  and 
Aahmodai  or  Asmodaens  (Tobit,  chap,  iil,  Ac.),  who  is 
clearly  the  great  evil  demon  Aeshroa-daeva  of  the  Persian 
religion.  Many  centuries  afterwards,  in  European  magic 
books  of  the  Middle  Ages  we  find  the  remains  of  thei>e 
theurgic  systems  still  handed  on.  Their  elaborate  folly 
may  be  best  realized  by  looking  into  snch  books  os  Francis 
Barrett’s  May  vs,  or  Horst’s  Zauher-BMiotkek,  where  the 
actual  rites  and  formulas  for  raising  demons  are  given. 
The  evocations,  with  their  nnconth  j ambles  of  sacred 
tames,  have  some  historical  interest  from  their  strangely 
mixed  traces  of  ancient  religions,  preserved  by  charlatans 
whose  blunders  show  how  little  they  understood  the  words 
they  copied.  We  can  fancy  the  magician  in  his  black 
robe  embroidered  with  mystic  characters,  waving  his  wand 
as  he  invokes  at  one  breath  tho  great  demons  “Acberont," 
44  Ashtaroth,"  “ Asmodi,”  names  which  tho  modern  student 
recognizee  as  borrowed  from  the  ancient  religions  of  three 
different  countries — Greece,  Phcenicfa,  Fertia.  Of  all  tho 
sources  of  this  branch  of  magic,  the  Jewish  tradition  is  the 
ch’ef.  The  magician  relies  on  tho  power  of  divine  Hebrew 
names,  such  as  tb*  them  havtmejthorash  or  the  name  Jehovah 
in  its  true  pronunciation,  with  which  Solomon  and  other 
wonder-workers  of  old  did  marvellous  things.  He  draws 
powerful  spells  from  the  Kabbalah  (j.r.)  of  the  later 
Je  vs,  with  its  transposed  letters  and  artificial  words, — 
using  for  instance  the  name  Agio,  formed  from  the  initials 
of  the  Hebrew  sentence — “Thou  art  a mighty  God  for 
ever.*  But  in  compelling  the  spirits  he  can  use  Hebrew 
and  Greek  in  admired  confusion,  as  in  tho  following 
formula  (copied  with  its  mistakes  as  an  illustration  of 
magical  scholarship  in  its  lowest  stage) — €<  Hel  Heloym 
Sother  Emmanuel  Sabeoth  Agla  Tetrsgrammaton  A gyros 
Otheoa  Ischyros  Atbanatoe  Jehova  Va  Adonai  Saday 
Homoasion  Messiss  Eschereheyo  !”  One  of  the  most 
curions  features  of  the  demon-evocation  is  the  use  of  the 
pentagram,  an  essential  adjunct  of  tho  magic  circle,  whoee 
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effect  in  barring  the  passage  of  Mephiatopheles  is  described 
in  a well-known  scene  in  Goethe's  FavsL  This  symbol  is 
an  interesting  proof  of  tradition  frem  the  Pythagoreans. 
It  is  a geometrical  fignre  for  the  construc- 
tion of  the  regular  pentagon  (Euclid,  iv. 
prop.  11),  now  familiar  to  schoolboys,  but 
which  to  the  school  of  Pythagoras  was 
bo  wondrous  a novelty  that  they  nsed  it 
as  a sign  cf  fellowship  (see  Bretscbneider, 

G tome  trie  tor  Fuliidet , p»  851,  and  it  after-  tL  ^nm' 
wards  became  a magical  sjrmb  l,  still  to  be  seen  in  use  id 
every  country  from  Ireland  to  China. 

The  magic  of  the  Moslem  world  is  in  part  adopted  from 
Jewish  angelology  and  demonology,  and  in  part  carries 
on  Babylonias-Greek  astrology,  as  systematized  by  such 
writers  as  Paul  of  Alexandria  ard  Claudius  Ptolemy. 
Thus  the  proceedings  of  tbe  Moslem  magician,  as  met  with 
in  the  Thousand  and  One  Wights,  mostly  run  parallel  with 
those  familiar  in  Europe,  in  their  fumigations  and  incanta 
tions,  talismans  (rcrcAwr/io-o),  horoscopes,  and  almanacs  oi 
calendars  of  lueky  and  unlucky  days.  In  fact  a modern 
Zadkiel  in  England  would  find  himself  on  common  ground 
with  his  brother  practitioner  in  Baghdad  cr  Delhi.1  In 
other  districts  of  Asia,  more  peculiar  developments  of 
magic  have  been  preserved.  To  mention  a few  of  the  most 
noteworthy,  the  Sanskrit  literature  in  India  is  rich  ia 
ancient  magical  precepts  and  hymn-charms.*  Tbe  ancient 
Hindu  magic  is  religious,  turning  on  the  actions  of  demons 
(bhdta)  in  causing  disease  by  possession,  and  their  exorcism 
and  compulsion,  os  well  as  power  obtained  over  higher 
spirits  by  sacrifices,  austerities,  and  formulas  or  charms 
( rnantrt i).  From  their  connexion  with  early  Aryan  customs, 
these  rites  sometimes  throw  light  on  European  practices 
derived  from  the  same  stock.  Thus  the  magical  practice  of 
going  round  44  with  the  sun,”  well  known  as  deisil  in  High- 
land superstition,  and  kept  np  in  England  in  the  rule  of 
passing  tjie  decanter  “through  the  button-hole,*  appears 
to  be  a rite  of  Aryan  sun-worship  belonging  to  remote 
auti^nity,  for  (under  the  name  of  pradaxina)  it  forms  pert 
of  tbe  Hindu  marriage  ceremony  banded  down  from  Vcdic 
times.*  Buddhism  as  well  as  Brahmanism  had  its  magical 
side,  and  its  literature  of  magic  formulas  (tantra).  Tbe 
“ red-cap  * lamas  of  Tibet,  with  their  pretended  miracles  of 
breathing  fire, swallowing  knives,  and  ripping  themselves  up, 
are  carious  as  reminding  ns  of  the  time  when  these  tricks, 
now  come  down  among  us  to  jugglers'  feats,  were  regarded 
as  supernatural.  In  the  low  Buddhism  of  tbe  Mongols, 
mixed  with  native  barbarism,  the  shamans  or  sorcerer- 
priests,  with  their  rnde  sacrifices  and  demon-dances,  are 
among  the  most  remarkable  types  of  their  ancient  class. 
In  this  part  of  Asia,  and  farther  cast,  a somewhat  remark- 
able system  of  divinatory  nlagic  has  grown  out  of  the 
reckoning  of  days,  months,  and  years  by  a zodiac-calendar, 
whose  signs  ape,  horse,  dog,  Ac , are  combined  in  series 
with  the  elements,  male  and  female,  so  that  a year 
may  be  called  that  of  the  “female  fire-dog.”  It  was 
inevitable  that  such  a system  should  lead  tho  magicians  to 
draw  omens  from  its  signs.  They  do  so  in  a most  elaborate 
way,  interfering  with  their  presages  on  every  occasion  of 
life,  beginning  when  the  child  undergoes  its  ceremonial 
washing,  and  has  its  fate  defined  by  tbe  signs  it  is  bora 
under,  as  44  in  the  element  fire,  under  the  red  sign  in 
the  year  of  the  tiger,  in  the  month  of  the  sheep  and  day 
of  the  hog,  in  the  fortieth  division  of  the  day  under  the 
influence  of  the  ninth  star,”  Ac.  This  quaint  science 
seems,  however,  not  altogether  native,  for  tho  influence  of 

1 Bee,  for  IfiiUnee,  Harktot’a  translation  of  tha  Qan ©on-*-/* .'cm, 

* S«*  We  ter,  Omixa  et  P or  tenia,  and  volume*  of  Itul  i icke  Sivdim, 

• Hatt,  in  Indittke  Sludten,  voL  v.  p.  257  ; Pictet,  Vrigines  Inda* 
£urofd**ncs,  part  iL,  p.  498. 
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Babylonian  and  Greek  scientific  and  magical  ideas  has 
extended  across  Asia,  even  into  China.  The  magic  of  this 
latter  country  is  remarkable  for  its  various  and  elaborate 
modes  of  divination.  These  may  be  obtained  from 
mediums  possessed  by  spirits,  and  giving  oracles  by  speech 
or  writing  with  the  “ descending  pencil,"  as  has  lately  been 
done  by  “ spiritualists  ” in  Europe.  But  higher  authority 
is  given  to  divination  by  throwing  sacred  lots,  as  the  two 
wooden  ha  pi  re,  which  fall  with  tho  flat  or  rounded  side 
up.  The  results  of  such  processes  of  divination,  in  them- 
selves meagre,  may  bo  brought  to  any  required  elaborate- 
ness by  the  use  of  the  “ eight  diagrams  ” obtained  by 
combinations  of  the  whole  line  ( — ) and  the  broken  lino 
( — ).  These,  primarily  interpreted  as  representing  the 

male  and  the  female  principle  (yang , yn),  perfect  and 
imperfect,  heavenly  and  earthly,  are  referred  by  syste- 
matic fancy  to  elements,  qualities,  tempers,  Ac.,  and  inter- 
preted in  the  celebrated  Chinese  classic  book  called  the 
Y-king  into  a collection  of  oracular  responses.1 *  The 
feng+hvij  or  “ wind-and-water  " magic,  is  a system  the 
practitioners  of  which  regulate  the  building  of  houses  and 
tombs  by  their  local  aspects ; it  has  of  late  come  under 
tho  notice  of  Europeans  from  tho  unexpected  impediments 
it  has  placed  in  their  way  when  desirous  of  building  or 
constructing  railways  on  Chinese  soil.1 

In  the  lower  stages  of  civilization  the  distinction  between 
religion  and  magic  hardly  appears,  the  functions  of  priest 
and  sorcerer  being  still  blended,  as  was  long  since  pointed 
out  by  Metners  (GcschichU  der  Religions*,  book  xii.). 
As  established  religions  wero  formed  among  nations  of  a 
higher  grade,  the  separation  became  more  distinct  between 
the  official  rites  of  the  priesthood  and  those  practised  by 
castes  of  magicians,  rivalry  often  becoming  serious  between 
them.  Thus  in  ancient  Egypt  there  appear,  on  the  one 
hand,  the  miracles  worked  by  divinities  under  official  sanc- 
tion of  the  priesthood,  and,  on  the  other  hand,  the  unlicensed 
proceedings  of  sorcerers,  who  indeed  doubtless  deserved  ill 
of  society  by  practices  done  by  detestable  means  or  for 
detestable  ends,  such  cs  bewitching  by  hurtful  demons,  or 
administering  love-potions.  Here  wo  come  into  view  of 
the  distinction  still  expressed  by  the  terms  " white  magic  " 
and  “black  magic."  Laws  were  made  against  magic  in 
these  ancient  times,  bat  it  must  be  remembered  that  then 
and  for  thousands  of  years  later,  the  opposition  to  m agic 
had  seldom  anything  to  do  with  the  sceptical  donbts  of  its 
reality  which  arose  among  the  classic  philosophers.  Magic 
was  none  the  less  believed  in  for  being  hated  and  proscribed ; 
and  when  a soothsayer  was  looked  upon  as  a false  prophet 
the  inference  was,  not  that  magic  was  unreal,  but  that  this 
particular  magician  was  pretending  to  supernatural  power 
he  did  not  possess.  The  Leviticai  law  prohibits  sorcery 
under  penalty  of  death  (Levih  xx.  27).  Among  the  early 
Christians  sorcery  was  recognized  as  illegal  mimcle ; and 
magic  acts,  such  as  turning  men  into  beasts,  colling  up 
familiar  demobs,  raising  storms,  Ac.,  are  mentioned,  not  in 
a sceptical  spirit,  but  with  reprobation.  In  the  changed 
relations  of  the  state  to  the  church  under  Constantin  c*  the 
laws  against  magic  served  tho  new  purpose  of  proscribing 
the  rites  of  the  Greek  and  Roman  religion,  whoso  oracles, 
sacrifices,  and  auguries,  once  carried  on  under  the  highest 
public  sanction,  were  put  under  the  same  ban  with  tbe  low 
arts  of  tbe  necromancer  and  the  witch.3  As  Christianity 
extended  its  sway  o>er  Europe,  the  same  antagonism  con- 
tinued, the  church  striving  with  considerable  success  to 
pul  down  at  once  tbe  old  local  religions,  and  the  even  older 

1 See  Mohl,  T-king ; Pauthier,  Litres  Satrfs  de  V Orient. 

* Sco  Eitel,  Handbook  of  Chinese  Buddhism  ; Edlcins,  Folklore  of 
China,  p.  65. 

* For  an  excellent  account  of  tbe  classical  and  mediaeval  history  of 
ma^ic  :cc  Maury,  La  Magi*  et  t Aslrologie. 


practices  of  witchcraft ; condemning  Thor  aod  Woden  as 
demons,  they  punished  their  rites  in  common  with  those  of 
the  sorcerers  who  bewitched  their  neighbours,  and  turned 
themselves  into  wolves  or  cats.  Thus  gradually  arose  tho 
legal  persecution  of  witches,  which  went  on  through  the 
Middle  Ages  under  ecclesiastical  sanction  both  Catholic  and 
Protestant  The  literature  of  the  Middle  Ages  does  not 
contribute  many  new  elements  to  the  study  of  magic,  which 
was  carried  on  under  thb  old  traditional  systems.  But  it 
shows  on  the  one  hand  how  unbroken  the  faith  of  even  the 
educated  classes  remained  io  the  reality  of  magic,  and  on 
the  other  hand  that  its  more  respectable  brunches,  such  as 
astrology  and  alchemy,  were  largely  followed,  and  indeed 
included  in  their  scope  much  of  the  real  science  of  tho  period 
(see  the  works  of  Thomas  AquinAi,  Gerbert,  Roger  Bacon, 
Cornelius  Agrippa,  Ac.).  The  final  fall  of  magic  began 
with  the  revival  of  science  in  the  16th  and  17th  centuries, 
when  the  question  whether  tho  supposed  effects  of  magic 
really  take  place  or  not  was  raised,  and  decided  against  it 
In  our  day  tho  occult  sciences  are  rapidly  dying  out  in 
the  educated  classes  of  the  civilized  world,  though  astro- 
logy still  has  its  votaries,  and  the  communications  in 
“ spirit  circles " by  possessed  mediums  aod  spirit-writing 
are  what  would  in  old  times  have  been  classed  as  necro- 
mancy. The  magic  which  holds  its  place  most  firmly  in 
Europe  has  come  down  by  tradition  in  popular  folk-lore, 
which  is  full  ot  precepts  for  bewitching  and  averting 
witchcraft,  and  divining  by  omens.  Among  the  practices 
which  occur  to  every ono’s  mind  are  foretelling  changes  of 
the  weather  by  the  moon’s  quarters,  taking  omens  from 
seeing  magpies  and  hearing  a dog  howl  at  night,  the  fear 
of  spilling  salt,  observation  of  the  shroud  in  the  candle 
and  the  stranger  in  the  tea-cup,  the  girls’  listening  to  the 
cuckoo  to  tell  how  soon  they  will  be  married,  pulling  off 
the  row  of  leaves  to  settle  what  the  lover’s  calling  will  be, 
and  perhaps  even  compelling  him  to  come  by  a pn  stuck 
through  the  rushlight  Nor  has  the  wizard  forgotten  how 
to  cure  inflammation  with  a “thunderbolt,”  generally  an 
ancient  stone  or  bronze  hatchet  dug  up  in  the  fields,  nor 
how  to  punish  an  enemy  by  means  of  a heart  stuck  full 
of  pins  aud  hung  in  the  chimney.  These  are  but  a few 
out  of  hundreds  to  be  found  in  Brand’s  Popular  Anti- 
quit  Us  and  the  volumes  published  by  tbe  Folklore  Society, 
or  in  tho  similar  collections  from  every  country  of  Europe. 
If  any  one  wonders  that  popular  magic  still  enjoys  much 
credit  in  the  peasant  class,  it  should  be  remembered  that 
even  the  educated  world  still  shows  a remarkable  unreason- 
ableness in  connecting  causes  and  effects.  Thus  the  old 
magical  belief  survives  that  a loadstone,  because  it  draws 
steel,  will  also  draw  out  pain.  Peasants  may  well  carry 
a magnet  in  their  trousers’  pocket  against  rheumatism 
when  better-informed  people  will  wear  with  as  great  con- 
fidence a “galvanic  belt,”  though  any  electrician  will  tell 
them  it  has  not  tho  power  to  hurt  or  cure  a fly.  One  of 
the  most  favourable  proofs  of  the  changed  public  opinion 
in  England  is  seen  in  the  laws,  where  the  penalties  of 
the  old  statuto  against  those  who  keep  familiar  demons 
are  abolished,  and  the  time-honoured  charge  has  disap- 
peared from  the  commission  of  the  peace  to  inquire  of  all 
“ iochantmenta,  sorceries,  art  magic,  trespasses,  forestall- 
ings,  regretings,  Ac."  But  persona  pretending  to  exercise 
witchcraft,  aorcery,  enchantment,  or  conjuration,  or  under- 
taking to  tell  fortunes  or  pretending  by  occult  or  crafty 
science  to  discover  lost  or  stolen  good's,  may  be  imprisoned 
under  9 Geo.  IL  c.  5,  or  fortune-tellers  dealt  with  as  rogues 
and  vagabonds  under  5 Geo.  IV.  c.  83,  or  they  may  be 
prosecuted  for  obtaining  money  under  false  pretences. 

Looked  at  as  a series  of  delusions,  magic  is  distasteful  to 
the  modern  mind,  which,  once  satisfied  of  its  practical  futility, 
is  apt  to  discard  it  as  folly  unworthy  of  further  notice. 
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T:iiS,  however,  is  hardly  doing  it  justice,  for  in  the  early 
developments  of  the  human  mind  both  religion  aud  science 
were  intimately  connected  with  magic,  whose  various 
branches,  unfruitful  as  they  may  be, are  nevertheless  growths 
fr.im  the  tree  of  knowledge.  The  universal  diffusion  of 
magical  ideas  among  mankind,  excepting  only  the  limited 
class  who  have  abandoned  them  through  higher  education, 
shows  that  we  are  here  in  prescnceof  adeep-seated  intellectual 
process,  while  the  strong  likeness  in  the  principles  of  magic 
among  the  rudest  tribes  points  to  its  having  sprung  up  under 
most  ancient  and  primitive  conditions.  The  connexion 
1 u tween  magic  and  religion,  in  its  lower  stages  is  obvious 
{ rotn  the  impossibility  of  separating  them,  inasmuch  as  in 
every  country  sorcerers  and  diviners,  savage  or  civilized,  aro 
f und  invoking  the  aid  of  ghosts,  demons,  or  gods,  to  give 
them  information  or  execute  their  will.  So  far  as  magic 
ascribed  to  the  influence  of  spirits,  its  theory  belongs  to 
tho  animistic  philosophy  developed  in  the  lower  levels  of 
civilization,  where  all  tbo  powers  of  lifo  and  nature  are  set 
d jwq  to  spiritual  beings  (see  Animism).  A chief  part  of 
the  magician’s  business  being  to  converse  with  spirits  und 
gain  their  help,  bo  sets  about  this  in  various  ways.  More 
often  than  not  the  spirit  is  considered  to  be  a human 
ghost,  which  behaves  much  as  it  did  while  it  was  still 
u living  man’s  soul ; or  if  it  is  called  a demon  or  deity, 
still  these  are  beings  modelled  on  tbo  human  soul  Thus 
their  manner  of  hearing  prayers  and  receiving  offerings  is 
like  human  intercourse,  especially  in  the  frequent  cases 
where  the  sorcerer  is  a “ medium  ” possessed  by  the  spirit, 
who  is  considered  to  inhabit  his  body  like  his  ordinary 
soul,  and  to  give  oracles  speaking  by  bis  human  voice.  In 
such  supposed  interviews  with  spirits  there  is  plenty  of 
delusion  and  fraud,  bat  nothing  specially  magical ; and.  in 
fact,  were  the  wholo  craft  of  the  sorcerer  of  this  spiritualistic 
kind,  there  would  be  no  practical  distinction  between  the 
sorcerer  and  the  priest,  and  magic  would  fall  into  its  place 
os  an  inferior  branch  of  religion.  It  is  because  magical 
practices  are  by  no  means  accounted  for  altogether  by  th» 
doctrine  of  spirits,  but  involve  other  special  explanation, 
of  their  own,  that  it  is  found  convenient  to  make  magic 
& department  by  itself.  Such  explanation  is  needed  in 
ordinary  magical  practices,  like  that  of  the  American 
medicine-mao,  who  draws  a deer  on  a piece  of  bark  and 
snoots  at  it,  expecting  thereby  to  kill  a real  deer  next  day, 
or  of  the  Tongan  soothsayer,  who  spins  a cocoa-nut  as  a 
teetotum,  in  order  to  discover  a thief  by  noticing  towards 
whom  the  monkey-face  of  the  nut  is  looking  when  it  stops. 
The  magical  train  of  thought  which  leads  men  to  resort  to 
such  devices  is  childishly  simple.  It  is  merely  imperfect 
reasoning,  the  mistaking  of  an  ideal  connexion  for  a real 
one,  the ' coftfusion  of  ineffective  analogy  with  effective 
cause.  Our  minds  go  with  those  of  the  barbaric  magicians 
so  far  as  to  recognize  the  analogy  between  shooting  an 
animal  and  its  picture ; we  see  as  plainly  as  they  that  the 
cocoe-nut  as  it  were  looks  in  a particular  direction.  The 
difference  is  that,  in  the  magical  stage  of  thought,  these  are 
taken  to  be  real  connexions,  while  more  advanced  knowledge 
discards  them  as  ideal  As  Wilhelm  von  Humboldt  well 
remarks,  “ Man  begins  by  seeking  the  connexion  even  of 
external  phenomena  in  the  region  of  thought ; . . . . pure 
observation,  still  more  experiment,  follow  at  a wide  distance 
after  ideal  or  pbantastie  systems.  Man's  first  attempt  is 
to  govern  nature  through  its  idea.” 

So  much  of  the  intellect  of  mankind  has  been  spent 
since  remote  antiquity  on  magic  that  it  may  seem  hard  to 
believe  the  chief  secret  of  tho  occult  sciences  to  be  after 
all  nothing  but  bad  reasoning.  This  at  any  rate  is  very 
unlike  the  theories  propounded  by  those  who  have  con- 
demned magic  as  a real  craft  made  known  to  man  by  dia- 
bolical influence,  or  by  those  who  have  thought  to  find  in 
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its  mystic  precepts  relics  of  antique  wisdom.  The  question 
is  not,  however,  an  abstruso  one,  for  every  reader  has  the 
means  of  satisfying  himaelf  by  inspection  of  a few  magical 
processes,  as  to  what  amount  of  reason  really  goes  to 
making  them.  In  a large  proportion  of  cases  there  may 
be  perceived,  not  absolute  nonsense,  but  a kind  of  half- 
formed  sense  stopping  short  of  practical  value.  There  being 
an  evident  relation  between  an  object  and  the  thought  of  it, 
it  becomes  one  of  the  chief  practices  of  the  sorcerer  to  try 
to  make  things  huppen  by  thinking  about  them.  Thus  he 
so  “ takes  tbo  will  for  the  deed  " that  when  bo  *•  ill-wishes  * 
his  enemies,  and  looks  upon  them  with  the  “ evil  eye,”  he 
believes  that  ho  does  them  direct  harm.  On  the  other 
hand,  those  who  know  or  suspect  that  such  influence  has 
been  used  against  them  suffer  in  reality  from  fear,  often 
even  dying  of  it  The  belief  in  this  mysterious  power 
furnishes  an  explanation  which  is  resorted  to  when  any  ono 
falls  ill  or  has  any  misfortune,  and  thus  the  belief  in 
witchcraft  among  savages  leads  to  constant  enmity  aud 
revenge.  Nor  is  this  state  of  things  to  be  traced  only  in 
what  is  called  the  uncivilized  world,  for  those  who  have 
much  intercourse  with  English  country  folks  may  still  meet 
with  instances  of  some  cow  or  child  firmly  believed  to  have 
been  u overlooked,”  the  death  of  which  may  possibly  be 
revenged  on  a neighbouring  cottager,  supposed  to  be  the 
witch.  Whenever  a good  or  evil  wish  is  uttered  in  words, 
it  becomes  a blessing  or  curse.  "When  these  are  addressed 
to  some  deity  or  demon,  they  aro  in  fact  prayers,  but  when 
they  are  merely  expressed  wishes,  without,  reference  to 
any  spiritual  being,  then  their  supposed  effects  are  purely 
magical  Thus,  in  an  ancient  Hindu  love-charm,  the  girl 
expects  to  bring  back  an  offended  lover  by  repeating  the 
formula, 11  May  thy  heart  devour  itself  for  me,  may  thy  dry 
mouth  water  for  me  1”  &. c.  Still  more  does  this  kind  of 
magic  explain  itself  in  the  various  rites  where  some  object 
is  used  os  a symbol,  and  the  association  of  ideas  transfers 
whatever  is  done  to  it  to  tho  person  it  represents.  Thus 
Ovid's  sorceress  ( Ucroid .,  vi.  91) — 

44  simulacrtque  ceres  fiogit, 

Et  miserum  tenuis  in  jecur  urget  sens." 

King  James  in  his  Dttmonology  says  that  “the  devil 
teacheth  how  to  make  pictures  of  wax  or  clay,  that  by 
roasting  thereof  the  persons  that  they  bear  the  name  of 
may  be  continually  melted  or  dried  away  by  continual 
sickness.”  By  a similar  association  of  ideas,  any  object 
which  has  belonged  to  a person  may  be  thus  practised  on, 
as  Los  been  already  here  mentioned  among  the  South  Sea 
islanders,  or,  to  take  a case  nearer  home,  when  in  1618 
two  women  were  executed  at  Lincoln  for  burying  tho  glove 
of  Henry  Lord  Rosse,  so  that,  * as  that  glove  did  rot  and 
waste,  so  did  the  liver  of  the  said  lord  rot  and  w aste.”  By 
like  reasoning,  when  internal  disease  is  ascribed  to  knots 
within  the  patient’s  body,  it  becomes  a branch  of  witchcraft 
to  tie  magic  knots,  which  produce  their  corresponding  effect 
withjn  the  victim,  ivinulier  though  not  less  delusive 
operations  of  misunderstood  analogy  arc  found  in  attempted 
cures  by  sympathetic  magic,  on  the  same  principle  which 
malignant  sorcerer*  w^uld  have  used  in  giving  the  dUcfeo 
itself.  Thus  knots  are  untied  in  order  to  untie  internal 
complications  in  the  sick  beast,  and  weapoi.9  treated  to 
cure  by  sympathy  the  wounds  they  made : — 

“ But  alio  hts  UVn  the  broken  lance, 

And  washed  it  frpm  the  dotted  gore, 

And  salved  the  splinter  o’er  sod  o’er. 

William  of  Drior&ine  in  trance. 

Whene’er  she  turned  it  round  snd  round. 

Twisted,  on  if  sh«  galled  his  wouftd. 

Then  to  her  maidens  she  did  sny 
That  he  should  be  wholo  man  ami  sound 
Within  the  course  of  a nifdit  and  dav.* 

—Lotf  of  the  Last  Uintirtl.  iii.  23. 

The  herbs  used  os  medicaments  in  tho  iufaucy  of 
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medicine  appear  to  have  been  chosen  for  magical  rather 
than  medical  motives,  by  a kind  of  reasoning  which  comes 
out  very  plainly  among  Chinese  physicians,  who  administer 
the  heads,  middles,  and  roots  of  plants  to  cure  their 
patients’  heads,  bodies,  and  legs  respectively.  In  like 
manner  European  doctors  long  followed  the  “ doctrine  of 
signatures,”  which  was  in  fact  mere  magic, — prescribing 
euphrasy  or  “eye-bright”  for  complaints  of  the  eyes, 
because  of  the  likeness  of  on  eye  in  the  flower,  aud  treat- 
ing small-pox  with  mulberries  because  their  colour  made 
'hem  proper  to  diseases  of  the  blood  (see  Pettigrew, 
Superstition*  of  Medicine  and  Surgery).  The  same  easily- 
understood  though  practically  absurd  principle  may  be 
seen  to  have  guided  the  processed  of  divination,  many  of 
which  show  plainly  the  association  of  ideas  that  suggested 
them.  Thus,  in  the  Roman  augury  already  mentioned, 
there  is  no  difficulty  in  following  the  fancy  which  made 
the  war-eagle  give  an  omen  of  victory,  but  attached  a 
doleful  forebodiug  to  the  melancholy  owl.  The  same  half- 
rational  meaning  explains  the  reversal  of  omens  accord- 
ingly as  they  come  on  the  right  or  left,  that  is,  the  good 
or  bed  band.  Any  one  who  glances  through  one  of  the 
cheap  dream  books  still  bought  by  servant  maids,  which 
fairly  represent  the  ancient  books  on  oueiromancy,  such 
as  that  of  Artemidoros,  will  find  many  of  the  analogies 
still  intelligible  on  which  they  are  founded,  os  that  to 
dream  of  washing  one’s  hands  presages  relief  from  anxiety, 
while  he  who  dreams  of  losing  a tooth  will  lose  a friend. 
The  ancient  art  of  chiromancy,  or  telling  fortunes  by  the 
hand,  goes  on  the  evident  analogy  between  the  lines  of  the 
palm  and  the  diverging  courses  of  human  life;  closely 
allied  to  this  n scapufimancy  or  divining  by  the  cracks  of 
a shoulder-blade  put  iuto  the  fire.  Of  divination  by  lots, 
so  common  that  the  term  for  throwing  lots  (soties)  has 
passed  iuto  sorcery , there  nre  many  varieties.  Some  are 
quite  pictorial,  such  as  the  Maori  diviner's  sticks  set  up  in 
the  ground  to  show  by  their  standing  or  falling  the  fate  of 
the  warriors  they  represent  But  this  strong  analogy  is 
not  necessary,  for  it  only  requires  a particular  lot  to  be 
mentally  associated  with  a particular  idea  to  make  the 
diviner  believe  that  the  fall  of  that  lot  makes  that  idea  true. 
It  would  be  tedious  to  go  at  length  through  other  details 
of  magic  where  the  same  key  of  imperfect  analogy  applies. 
Bat  it  may  be  pointed  out  that  this  explanation  is  nowhere 
more  conclusive  than  in  astrology.  The  very  foundation 
of  the  science  of  the  horoscope  lies  in  tho  mere  analogy 
between  the  rising  of  a star  above  the  horizon  and  the  birth 
of  a man.  Such  circumstances  as  whether  a planet  is  in 
conjunction  or  opposition  alter  their  effect  on  tho  “native” 
in  corresponding  ways.  The  names  of  gods,  happening  to 
bo  given  also  to  certain  planets,  are  taken  as  omens,  so  that 
because  a planet  bears* the  name  of  Mercury  it  is  brought 
into  fanciful  connexion  with  wisdom,  and  in  like  manner 
the  planet  Venus  with  love.  Each  planet  having  a colour 
assigned  to  it,  tho  aspect  of  Mars  or  Saturn  i3  believed  to 
tell  one,  when  in  quest  of  a thief,  whether  bo  will  liavo  on 
red  or  black  clothes.  So  the  arbitrary  names  of  the  signs 
of  the  zodiac  are  made  into  presages,  a just  person  being 
found  under  the  sign  of  Libra,  ami  charms  against  bugs 
being  effective  iu  thu  sign  of  Cancer.  For  convenience 
some  of  these  examples  are  taken  from  modem  lm<uibuoks 
of  astrology,  but  in  principle  tho  old  starcraft  has  changed 
little  in  the  course  of  ages.  In  the  study  of  magic  it  is 
necessary  further  to  notice  that  precepts  which  seem  quite 
arbitrary,  not  showing  even  fanciful  half-reason,  arc  often 
explained  on  further  examination,  which  gives  the  key  to 
tho  symbolic  process  by  which  they  are  formed.  For 
instance,  it  would  hardly  be  guessed  why  Cancer  should 
bo  a sign  involving  movableness,  but  Scorpio  firmness,  w*ero 
it  not  known  that  this  result  is  obtained  by  arranging  the 


twelve  sign!  in  order  as  they  stand,  as  successively  movable, 
fixed,  and  double  (see  Proclus,  Paraphrasis,  i.  15).  Con- 
sidering the  antiquity  of  magic,  the  wonder  is  not  that 
much  of  its  sense  should  be  lost,  but  that  so  much  is  still 
intelligible.1  Various  other  causes  may  be  traced  in  the 
occult  sciences,  among  which  can  only  be  mentioned  here 
rhabdomancy. or  the  use  of  the  divining  rod,  by  which  the 
cunning  man  professes  to  discover  water  springs,  murderers, 
or  hidden  treasure.  H*re  it  is  evident  that  the  decision  is 
really  arrived  at  by  the  diviner  himself,  not  by  the  twig,  and 
the  same  is  true  of  various  similar  arts.  From  the  earliest 
times  also  tricks  of  sleight-of-hand,  Ac.,  have  been  pa-ssed  off 
by  magicians  as  miracles  to  deceive  their  dupes ; our  lan- 
guage still  testifies  to  this  in  the  use  of  the  word  conjuror, 
tho  wonder-worker  carrying  on  the  old  juggling,  although  no 
longer  evoking  demons  to  give  him  his  mysterious  power. 

Hitherte  magic  has  been  dealt  with  on  its  delusive  and 
harmful  side,  this  being  what  most  practically  manifest* 
itself  in  history.  Yet  it  must  be  borne  in  mind  that  in  its 
early  stages  it  has  been  a source  of  real  knowledge.  True  os 
it  is  that  misunderstood  facts  and  misleading  analogies  hare 
produced  its  delusions,  its  imperfect  arguments  have  beev 
steps  towards  more  perfect  reasoning.  Analogy  has  always 
been  the  forerunner  of  scientific  thought,  and,  as  experience 
corrected  and  restricted  it  into  real  effectiveness,  from  age 
to  age  whole  branches  of  what  was  magic  passed  into  the 
realm  of  science.  The  vague  and  misleading  parts  which 
could  not  be  thus  transformed  were  left  behind  os  occult 
science,  and  thus  the  very  reason  why  magic  is  almost  all 
bad  is  because  when  any  of  it  becomes  good  it  ceases 
to  be  magic.  From  this  point  of  view  the  intcllccUvd 
position  of  magic  is  well  expressed  by  Adolf  Bastiun 
( RechtsaUerthumer , p.  242/: — “Sorcery,  or,  in  its  higher 
expression,  magic,  marks  the  first  dawning  consciousness 
of  mutual  connexion  throughout  nature,  in  which  maw, 
feeling  himself  part  of  w hole,  thinks  him<>elf  able  tu 
interfere  for  his  own  wishes  or  needs.  So  long  as  religion 
fills  the  whole  horizon  of  culture,  the  vague  groping  of 
magic  contains  tho  first  experiments  which  lead  to  the 
results  of  exact  science.  Magic  is  the  physics  of  mankind 
in  the  state  of  nature.  It  rests  on  the  beginning  of  indue 
tion,  which  remains  without  result  only  because  in  its 
imperfect  judgments  by  analogy  it  raises  the  jxm  hoc  u 
the  propter  hoe,  Ac.”  The  r.ature  spirits  and  demous  with 
which  the  magician  has  so  much  to  do  represent  indeed 
the  notion  of  physical  cause  in  the  rudimentary  science  of 
tho  lower  races,  while  the  association  of  ideas  on  which  lii* 
sorcery  and  divination  is  based  has  much  the  same  relation 
to  the  scientific  induction  which  succeeds  it  That  this 
view  is  sound  is  best  shown  by  noticing  tho  great  depart- 
ments of  science  whose  early  development  is  known  in 
have  taken  place  through  magic.  Astronomy  grew  up  in 
Babylon,  not  through  quest  of  mechanical  laws  of  tho 
universe,  but  through  observation  of  the  heavens  to  obtain 
presages  of  wars  and  harvest;  while  even  in  modem  times 
Kepler’s  discoveries  in  physical  astronomy  were  led  up  to 
through  mystic  magical  speculations.  In  alchemy  appeals 
the  early  history  of  chemistry,  which  only  cm«w4.q»a‘e*l 
itself  in  modern  ages  from  its  magical  surroundings.  The 
astrological  connexion  of  the  metals  each  with  it*  planet 
was  one  of  its  fundamental  ideas,  of  which  the  traces  arc 
still  to  be  found  in  the  name  of  tho  metal  “ mercury,”  and 
that  of  “ lunar  caustic  " for  silver  nitrate.  I-astly,  the 
history  of  medicine  goes  back  to  the  times  when  primi- 
tive science  accepted  demoniacal  possession  as  the  rational 
means  of  accounting  for  disease,  and  magical  operations 
with  herbs  originated  their  more  practical  use  in  materia 
medica.  ’ (e*  T-)^ 

1 Fr.r  t-iil  <.f  the  aisomtion  of  i«l«w  in  magic  **c  Tylor, 

Hist,  of  JJunkiitu,  chap.  vi.,  and  /'stnihvi  Culture,  chap,  iv, 
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MAGIC,  White.  Under  this  head  is  included  the  art 
of  performing  tricks  and  exhibiting  illusion « by  aid  of 
apparatus,  excluding  feats  of  dexterity  in  which  there  is 
no  deception,  together  with  the  performances  of  such  auto- 
maton figures  os  are  actuated  in  a secret  and  mysterious 
manner.  Conjuring  by  prestidigitation,  or  sleight  of  hand, 
independently  of  mechanical  apparatus,  is  referred  to  ander 
bBKtDnunt 

Whether  or  not  the  bemk  of  Exodus  makes  tbo  earliest 
historical  reference  to  this  natural  magic  when  it  records 
how  the  magicians  of  Egypt  imitated  certain  miracles  of 
Moses  “by  their  enchantments,”  it  is  known  that  the 
Egyptian  hierophants,  as  wqll  as  the  magicians  of  ancient 
Greece  and  Borne,  were  accustomed  to  astonish  their 
dupes  with  optical  illusions,  visihlo  representations  of  the 
divinities  and  eubdivinities  passing  before  the  spectators 
in  dark  subterranean  chambers.  From  the  descriptions 
of  ancient  authors  wo  may  conjecture  that  the  principal 
optical  illusion  employed  in  these  effects  w*as  the  throwing 
of  spectral  images  of  living  persons  and  other  objects  upon 
the  smoko  of  burning  incense  by  means  of  concave  metal 
mirrors.  But,  according  to  the  detailed  exposure  of  the 
tricks  of  the  magicians  given  by  Hippolytus  {Ref.  Om . 
//air.,  iv.  35),  it  appears  that  the  desired  effect  was  often 
produced  in  a simpler  way,  by  causing  the  dupe  to  look 
into  a cellar  through  a basin  of  water  with  a glass 
bottom  standing  under  a sky-blue  coiling,  or  by  figures  on 
a dark  wall  drawn  in  inflammable  material  and  suddenly 
ignited.  The  flashes  of  lightning  and  the  rolling  thunders 
which  sometimes  accompanied  these  manifestations  were 
easy  tricks,  now  familiar  to  everybody  as  the  ignition  of 
lycopodium  and  the  shaking  of  a sheet  of  metal  Tho 
ancient  methods  described  by  Hippolytus  (iv.  32)  were 
very  similar. 

Spectral  pictures  or  reflexions  of  moving  objects,  similar 
to  those  of  tho  camera  or  magic  lantern,  were  described  in 
the  14th  and  16th  centuries.  Thus,  in  the  tl oust  of  Fame, 
bk.  iil,  Chaucer  speaks  of  “appearances  such  as  tho  subtil 
tregetours  perform  at  feasts  ’’—pictorial  representations  of 
hunting,  falconry,  and  knights  jousting,  with  the  persons 
ami  objects  instantaneously  disappearing;  exhibitions  of  tho 
same  kind  are  mentioned  by  Sir  John  Mandeville,  os  seen 
by  him  at  tho  court  of  “ the  Great  Chan  " in  Asia  ; and  in 
the  middle  of  the  lGth  century  Benvenuto  Cellini  saw 
phantasmagoric  spectres  projected  upon  smoke  at  a nocturnal 
exhibition  in  the  Colosseum  at  Rome.  The  existence  of  a 
camera  at  this  latter  date  is  a fact ; for  tho  instrument  is* 
described  by  Baptists  Porta,  the  Neapolitan  philosopher,  in 
hi*  J fajia  SatumlU  (1558).  And  the  doubt  how  magic 
lantern  effects  could  have  been  produced  in  the  14th  century, 
when  the  lantern  itself  is  alleged  to  have  been  invented  by 
Athanasius  Kirebcr  in  tho  middle  of  tbo  17th  century,  is 
set  at  rest  by  tho  fact  that  gloss  lenses  were  constructed  at 
the  earlier  of  these  dates, — Roger  Bacon,  in  his  Discovery  of 
the  M trades  of  Art , Nature,  and  Magic  (about  1260), 
writing  of  glass  lenses  and  perspectives  so  well  made  as  to 
give  good  telescopic  and  microscopic  effects,  and  to  bo 
useful  to  old  men  and  those  who  have  weak  eyes.  Towards 
tho  end  of  last  century  Cornua,  a French  conjuror  (tho 
second  of  tho  name),  included  in  his  entertainment  a 
figure  which  suddenly  appeared  and  disappeared  about 
3 feet  above  a table, — a trick  explained  by  the  circum- 
stance that  a concave  mirror  was. among  his  properties ; and 
a contemporary  performer,  Robert,  exhibited  the  raising 
of  the  dead  by  the  some  agency.  Early  in  tho  present 
century  Philipstal  gave  a sensation  to  his  magic  lantern 
tatertoinmoni  by  lowering  unperceivcd  between  the  audience 
and  the  stage  a sheet  of  gauze  upon  which  fell  the  vivid 
moviog  shadows  of  phantasmagoria. 

A new  era  in  optical  tricks  began  in  1863  when  John 


Nevil  Maskelyne,  a Cheltenham  artist  in  jewellery,  invented 
a wood  cabinet  in  which  persons  vanished  and  were  mado 
to  reappear,  although  it  was  placed  upon  high  feet,  with  m> 
passage  through  which  a person  could  pass  from  the  cabinet 
to  the  stage  floor,  the  scenes,  or  the  ceiling;  and  this 
cabinet  was  examined  and  measured  for  concealed  space, 
and  watched  round  by  persons  from  the  audience  during 
the  whole  of  the  transformations.  Tho  general  principle 
undoubtedly  was  this : — if  a looking-glass  be  set  upright 
in  the  corner  of  a room,  bisecting  the  right  angle  formed 
by  tho  walls,  the  side  wall  reflected  will  appear  as  if  it 
were  the  back,  and  hence  an  object  may  be  hidden  behind 
the  glass,  yet  the  space  seem  to  remain  unoccupied.  This 
principle,  however,  was  so  carried  out  that  no  sign  of  the 
existence  of  any  mirror  was  discernible  under  tbo  closest 
inspection.  Two  years  later  the  same  Bimple  principle 
appeared  in  “ The  Cabinet  of  Proteus,”  patented  by  Tobin 
and  Pepper  of  the  Polytechnic  Institution,  in  which  two 
mirrors  were  employed,  meeting  in  tho  middle,  where  an 
upright  pillar  concealed  their  edges.  In  the  same  year 
Stodare  exhibited  the  illusion  in  an  extended  form,  by 
placing  the  pair  of  mirrors  in  tho  centre  of  tho  stage, 
supported  betw  een  tho  legs  of  a three-legged  table  having 
the  apex  towards  the  audience ; and  as  tho  side  walls  oi 
his  stage  were  draped  exactly  like  the  back,  reflexion 
showed  an  apparently  clear  space  below  the  table  top, 
where  in  reality  a man  in  a sitting  position  was  bidden 
behind  the  glasses  and  exhibited  his  head  (“The  Sphinx”) 
above  the  table.  The  plane  mirror  illusion  is  so  effective 
that  it  has  been  reproduced  with  modifications  by  various 
performers.  In  one  case  a living  bust  was  shown  through 
an  aperture  in  a looking-glass  sloping  upward  from  tbo 
front  toward  the  back  of  a curtained  cabinet;  in  another 
a person  stood  half-hidden  by  a vertical  mirror,  and 
imitation  limbs  placed  in  front  of  it  were  sundered  and 
removed ; and  in  another  case  a large  vertical  mirror  w as 
pushed  forward  from  a back  corner  of  the  stage  at  an  angle 
of  45  degrees,  to  cover  the  entrance  of  a living  " phantom,” 
and  then  withdrawn.  Maskelyne  improved  upon  his  original 
cabinet  by  taking  out  a shelf  which,  in  conjunction  with  a 
mirror,  could  enclose  a space,  and  thus  left  no  apparent 
place  in  which  a person  could  possibly  bo  hiddoa  He 
introduced  o further  mystification  by  secretly  conveying  8 
person  behind  a curtain  screen,  notwithstanding  that,  during 
the  whole  time,  the  existence  of  a clear  space  under  the  stool 
upon  which  tho  screen  is  placed  is  proved  by  performers  con- 
tinually walking  round.  And  the  illusion  reached  its  height 
when  he  revealed  or  “vanished”  a succession  of  persons 
out  of  a light  shell  obelisk  or  “ Cleopatra's  Needle,”  with  a 
sheet  of  paper  interposed  between  this  cover  and  the  stool 
it  stood  upon,  thus  intercepting  the  apparently  only  avail 
able  avenue  of  approach.  Tho  principle  of  reflecting  by 
means  of  transparent  plate-glass  the  images  of  highly-illu- 
minated objects  placed  in  front,  so  that  they  appear  as  if 
among*  less  brilliantly  lighted  objects  behind  the  glass,  w as 
employed  in  tho  “ ghost  ” illusions  of  Sylvester,  of  Dircks 
and  Pepper,  of  Robin,  and  of  some  other  inventors, — the 
transparent  plate-glass. being,  in  same  cases,  inclined  for- 
wards so  as  to  reflect  a lime  lighted  object  placed  below 
tho  front  of  tho  stage,  and  in  other  arrangements  set 
vertically  at  an  angle  so  as  to  reflect  the  object  from  a 
l&tnr&l.  position. 

Among  the  acoustic  wonders  of  antiquity,  fabled  or  real, 
were  the  speaking  head  of  Orpheus,  the  golden  virgins, 
whose  voices  resounded  through  th<*  temple  uf  Delphi,  ami 
the  like.  Hippolytus  (iv.  4)  explains  the  trick  of  the 
speaking  head  os  practised  in  his  day : the  voice  was  really 
that  of  a concealed  assistant  who  spoke  through  the 
flexible  gullet  of  a crane,  Towards  the  close  of  tho  lOtb 
century  Gerbcrt  (Pope  Sylvester  II.)  constructed  (saye 
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William  of  Malmesbury)  a brazen  head  which  answered  ; 
questions;  and  similar  inventions  are  ascribed  to  Roger  \ 
Bacon.  Albertus  Magnus,  and  others.  In  the  first  half  of 
tho  17th  century  the  philosopher  Descartes  made  a speak- 
ing figure  which  he  called  his  daughter  Franchina ; and 
the  superstitious  captain  of  a vessel  had  it  thrown  over- 
hoard.  In  the  1st  Ur  part  of  the  same  century  Thomas 
Irson,  an  Englishman,  exhibited  at  the  court  of  Charles 
If.  a wooden  figure  with  a speaking-trumpet  in. its  mouth  ; 
and  questions  whispered  in  its  ear  were  answered  through 
a pipe  secretly  commuuicating  with  an  apartment  wherein 
was  a learned  priest  able  to  converse  in  various  languages. 
Beckmann,  in  his  History  of  Inventions  (about  1770), 
relates  his  inspection  of  a speaking  figure,  in  which  tho  j 
words  really  came  through  a tube  from  a confederate  who  ! 
held  a card  of  signs  by  which  he  received  intelligence  from  j 
the  exhibitor.  Somewhat  later  was  shown  in  England  1 
the  figure  of  an  infant  suspended  by  a ribbon,  having  a 
speaking-trumpet  in  its  mouth, — an  illusion  in  which  two 
concave  mirrors  were  employed,  one  of  them  concentrating 
the  rays  of  sound  into  a focus  within  the  head  of  the 
figure ; ODd  the  mirror  nearest  the  figure  was  hidden  by  a 
portion  of  the  wall-paper  which  was  perforated  with  pin- 
holes. la  1783  Giuseppe  Piuetti  de  Witdalle,  an  Italian 
conjuror  ©f  great  originality,  exhibited  among  his  many 
wonders 'a  toy  bird  perched  upon  a bottle,  which  fluttered, 
blew  out  a candle,  and  warbled  any  melody  proposed  or 
improvised  by  tho  audience, — doing  this  also  when  removed 
from  the  bottle  to  a table,  or  when  held  in  the  performer's 
hand  upon  any  part  of  the  stage.  The  sounds  were  pro- 
duced by  a confederate  who  imitated  song-birds  after 
Rossignol’s  method  by  aid  of  the  inner  skin  of  an  onion  in 
the  mouth ; and  speaking-trumpets  directed  the  sounds 
to  whatever  position  was  occupied  by  the  bird.  About 
the  year  1825  Charles,  a Frenchman,  exhibited  a copper 
globe,  carrying  four  speaking-trumpets,  which  was  sus- 
pended in  a light  frame  in  the  centre  of  a room.  Whispers 
uttered  near  to  this  apparatus  were  heard  by  a confederate 
in  an  adjoining  room  by  means  of  a tubo  passing  through 
the  frame  and  the  floor,  and  answers  issued  from  the 
trumpets  in  a loud  tone.  And  of  late  years  have  appeared 
more  than  one  illusion  of  a similar  order,  in  which  the 
talking  and  singing  of  a distant  person  issue  from  an 
isolated  head  or  figure  by  aid  of  ear-trumpets  secretly 
contained  within  parts  in  which,  from  their  outside  form, 
the  presence  of  such  instruments  would  not  be  suspected. 
It  is  probable  that  the  automaton  trumpeters  of  Kaufmann 
and  of  Maelzel  were  clever  deceptions  of  the  same  kind. 
As  described  in  the  Journal  de  Mode,  1809,  Maclzel's 
life-size  figure  bad  the  musical  instrument  fixed  in  its 
mouth ; the  mechanism  was  wound  up,  and  a set  series  of 
marches,  army  calls,  and  other  compositions  was  performed, 
accompaniments  being  played  by  a real  band.  Mechanical 
counterparts  of  tho  human  lips,  tongue,  and  breath,  both 
in  speech  and  in  playing  certain  musical  instruments,  have, 
however,  been  constructed, — as  in  Vaucanson's  celebrated 
automaton  flute  player,  which  was  completed  in  1736;  tho 
same  mechanician’s  tambourine  and  flageolet  player,  which 
was  still  more  ingenious,  as,  the  flageolet  having  only 
three  holes,  some  of  the  notes  were  produced  by  half-stop- 
ping ; Abbd  Mical’a  heads  which  articulated  syllables,  and 
his  automata  playing  upon  instruments ; Kempelen’s  and 
Kratzenstein’s  speaking-machines,  in  the  latter  part  of  last 
century;  the  speaking-machine  made  by  Fabermann  of 
Vienna,  closely  imitating  tho  human  voice,  with  a fairly 
good  pronunciation  of  various  words ; the  automaton 
clarionet-player  constructed  by  Van  Oeckelen,  a Dutchman, 
and  exhibited  in  New  York  in  1860,  which  played  airs 
from  a barrel  like  that  of  a crank-organ,  and  could  take 
the  clarionet  from  its  mouth  and  rcploco  it ; and,  lastly, 


Maskelyne's  two  automata,  “ Fanfare”  (1878)  playing  a 
cornet,  and  “Labial”  (1879)  playing  a euphonium,  both 
operated  by  mechanism  inside  the  figures  and  supplied 
with  wind  from  a bellows  placed  separately  upon  the  stage. 

Luciau  tells  of  the  magician  Alexander  in  the  2d  cen- 
tury that  ho  received  written  questions  enclosed  in  sealed 
cuvclopes,  and  a few  days  afterwards  delivered  written 
responses  in  the  same  envelopes,  with  the  seals  apparently 
unbroken  ; and  both  he  and  Hippolytus  explain  several 
methods  by  which  this  could  be  effected.  In  this  deception 
we  have  the  germ  of  “spirit-reading”  and  “spirit- writing,” 
which,  introduced  in  1840  by  Anderson,  “Tho  Wizard  of 
tho  North,”  became  common  in  the  ripertoire  of  modern 
conjurors, — embracing  a variety  of  effects  from  an  instan- 
taneous substitution  which  allows  the  performer  or  his 
confederate  to  see  what  has  been  secretly  written  by  tho 
audience.  The  so-called  “ secoud-sight w trick  depends 
upon  a system  of  signalling  between  the  exhibitor,  who 
moves  among  the  audience  collecting  questions  to  bo 
answered  and  articles  to  be  described,  end  the  performer, 

1 who  is  blindfolded  on  the  stage.  As  already  stated,  the 
speaking  figure  which  Stock  showed  to  Professor  Beckmann, 
at  Gottingen,  about  1770,  wa3  instructed  by  a code  of 
signals.  In  1783  Piuetti  had  an  automaton  figure  about 
18  inches  in  height,  named  the  Grand  Sultan  or  Wise 
Little  Turk,  which  answered  questions  as  to  chosen  cards 
and  many  other  things  by  striking  upon  a bell,  intelligence 
being  communicated  to  a confederate  by  an  ingenious 
ordering  of  the  words,  syllables,  or  vowels  in  the  questions 
put  Tho  teaching  of  Mesmer  and  feats  of  alleged  clair- 
voyance suggested  to  Pinetti  a more  remarkable  perfoimance 
iu  1785,  when  Signora  Pinetti,  sitting  blindfold  in  a front 
box  of  a theatre,  replied  to  questions  and  displayed  her 
knowledge  of  articles  in  the  possession  of  the  audience. 
Half  ft  century  later  this  wa3  developed  with  greater 
elaboration,  and  the  system  of  telegraphing  cloaked  by 
intermixing  signals  on -other  methods,  first  by  Robert- 
Houdin  in  1846,  then  by  Hermann  in  1848,  and  by 
Anderson  at  a later  period.  Details  of  the  system  of 
indicating  a very  largo  number  of  answers  by  slight  and 
unpcrceived  variations  in  the  form  of  question  are  given 
by  F.  A Gandon,  La  Seconds  Vue  DevoUee,  Paris,  1849. 

Fire  tricks,  such  as  walking  on  burning  coals,  breathing 
flame  and  smoke  from  a gall-nut  filled  with  an  inflammable 
composition  and  wrapped  in  tow,  or  dipping  the  hands  in 
boiling  pitch,  were  known  in  early  times,  and  are  explained 
by  Hippolytus  (iv.  33).  At  the  close  of  tho  17tli  century 
Richardson  astonished  the  English  public  by  chewing 
ignited  coals,  pouring  melted  lead  (really  quicksilver)  upon 
his  tongue,  and  swallowing  melted  glass.  Strutt,  in  Sports 
and  Pastimes  of  the  People  of  England,  relates  how  he  saw 
Powcl  tho  fire-eater,  in  1762,  broil  a piece  of  beefsteak  laid 
upon  his  tongue, — a piece  of  lighted  charcoal  being  placed 
under  his  tongue  which  • a spectator  blew  upon  with  a 
bellows  till  tho  meat  was  sufficiently  done.  This  man  also 
drank  a melted  mixture  of  pitch,  brimstone,  and  lead  out 
of  an  iron  spoon,  tbo  stuff  blazing  furiously.  These  per- 
formers anointed  their  mouths  and  tongues  with  a pro- 
| tective  composition. 

Galen  speaks  of  a person  in  the  2d  century  who  relighted 
a blown-out  candle  by  holding  it  against  a wall  or  a stone 
which  had  been  rubbed  with  sulphur  and  naphtha ; and 
■ the  instantaneous  lighting  of  candles  became  a famous  feat 
of  later  times.  Bautista  Porta  gave  directions  for  perform- 
! ing  a trick  entitled  “ many  candles  shall  be  lighted  pre- 
sently.” Thread  is  boiled  in  oil  with  brimstone  and 
orpiment,  and  when  dry  bound  to  the  wicks  of  candles ; 
and,  one  being  lighted,  the  flame  runs  to  them  all.  .He 
says  that  on  festival  days  they  are  wont  to  do  this  among 
tho  Turks.  “ Some  call  it  Hermes  his  ointment”  In  1783 
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Piuetti  showed  two  figures  sketched  upon  a wall,  one  of 
which  put  out  a candle,  and  the  other  relighted  the  hut 
wick,  when  the  caudle  was  held  to  their  mouths.  By 
wafers  he  had  applied  a few  grains  of  . gunpowder  to  the 
mouth  of  the  first,  and  a bit  of  phosphorus  to  that  of  the 
other.  A striking  trick  of  this  conjuror  was  to  extinguish 
two  wax  candles  and  simultaneously  light  two  others  at  a 
distance  of  3 feet,  by  firing  a pistol  The  candles  were 
placed  in  a row,  and  the  pistol  fired  from  the  end  where 
the  lighted  candles  were  placed ; the  sudden  blrst  of  liot 
gas  from  the  pistol  blew  out  the  flames  and  lighted  the 
more  distant  candles,  because  in  the  wick  of  each  was  placed 
a millet-grain  of  phosphorus.  A more  recent  conjuror 
showed  a pretty  illusion  by  appearing  to  carry  a 
flame  invisibly  between  his  hands-  from  a lighted  to  an 
unlighted  candle.  What  he  did  was  to  hold  a piece  of 
wire  for  a second  or  two  in  the  flnmo  of  the  first  candle, 
and  then  touch  with  the  heated  wire  a bit  of  phosphorus 
which  had  been  inserted  in  the  turpentine- wetted  wick  of 
the  other.  But  in  1842  Louis  Dobler,  a German  con- 
juror of  much  originality,  surprised  his  audience  by  light- 
ing two  hundred  candles  instantaneously  upon  the  firing  of 
a pistol  This  was  the  earliest  application  of  electricity  to 
stage  illusions.  The  candles  were  s*>  arranged  that  each 
wick,  black  from  previous  burning,  stood  a few  inches  in 
/rout  of  a fine  nozzle  gas-burner  projecting  horizontally 
from  a pipe  of  hydrogen  gas,  and  the  two  hundred  jets 
<if  gas  passed  through  the  samo  number  of  gaps  in  a con- 
ducting-wire. An  electric  current  leaping  in  a spark 
through  each  jet  of  gas  ignited  all  simultaneously,  and 
the  gas  flames  fired  the  candlo  wicks. 

Robert- Iloudin,  who  opened  his  “ Temple  of  Magic" 
at  Paris  in  1845,  originated  the  application  of  electro- 
magnetism for  secretly  working  or  controlling  mechanical 
apparatus  in  stage  illusions.  Ho  first  exhibited  in  1845 
his  light  and  heavy  chest,  which,  when  placed  upon  tho 
broad  plank  or  “rake  ” among  the  spectators,  and  exactly 
over  a powerful  electromagnet  hidden  under  the  cloth 
covering  of  the  plank,  was  held  fast  at  pleasure.  In 
order  to  divert  suspicion  Houdin  showed  a second  experi- 
ment with  the  same  box,  suspending  it  by  a rope  which 
passed  over  a single  small  pulley  attached  to  tho  ceiling ; 
bat  any  person  in  the  audience  who  took  hold  of  tho  ropo 
to  feel  the  sadden  increase  in  tho  weight  of  the  box  was 
unaware  that  tho  rope,  while  appearing  to  pass  simply  over 
the  pulley,  really  passed  upward  over  a winding-barrel 
worked  as  required  by  on  assistant.  Remarkable  ingenuity 
was  displayed  in  concealing  a small  eloctromagnet  in  tho 
handle  of  his  glass  bell,  as  well  as  in  his  dram,  the  electric 
current  passing  through  wires  hidden  within  the  cord  by 
which  these  articles  were  suspended.  In  one  of  Houdin’s 
illusions — throwing  eight  half-crowns  into  a crystal  cash- 
box  previously  set  swinging — electricity  was  employed  in 
a different  manner.  Top,  bottom,  sides,  and  end)  of  an 
oblong  casket  were  of  transparent  glass,  held  together  at  all 
the  edges  by  a light  metal  frame.  Tho  coins  were  con- 
cealed under  an  opaquo  design  on  the  lid,  and  supported 
by  a false  lid  of  glass,  which  was  tied  by  cotton  thread  to 
a piece  of  platinum  wire.  Upon  connecting  the  electric 
circuit,  the  platinum,  becoming  red-hot,  severed  the  thread, 
letting  fall  the  gloss  flap,  and  dropping  tho  coins  into  tho 
box. 

Down  to  the  latter  part  of  last  century  no  means  of 
secretly  communicating  ad  libitum  motions  to  apparently 
isolated  pieces  of  mechanism  had  superseded  tho  clumsy 
devico  of  packing  a confederate  into  a box  on  Tegs 
draped  to  look  like  an  unsophisticated  table.  Pinotti 
placed  three  horizontal  levers  dose  beside  each  other  in 
the  top  of  a thin  table,  covered  by  a clotb,  these 
levers  being  actuated  by  wires  passing  through  the  legs 
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and  feet  of  the  table  and  to  tho  confederate  behind  a 
scene  or  partition.  In  tho  pedestal  of  each  piece  of 
apparatus  which  was  to  bo  operated  upon  when  set  loosely 
upon  the  table  were  three  corresponding  levers  hidden  by 
clu'h;  and,  after  being  examined  by  the  audience,  tho 
piece  of  mechanism  was  pi  iced  upon  a table  in  such  a 
position  that  the  two  acts  of  levers  exactly  coincided,  one 
being  superimposed  upon  the  other.  In  one  “effect* 
the  confederate  worked  a small  bellows  in  the  base  of  a 
lamp,  to  blow  oat  the  flame;  in  another  ho  let  go  a 
trigger,  causing  on  arrow  to  fly  by  a spring  from  tho  bow 
of  a doll  sportsman ; he  actuated  a double- bellows  inside  a 
bottle,  which  caused  flowers  and  fruit  to  protrude  from 
among  the  foliage  of  an  artificial  shrub,  by  distending  with 
air  a number  of  small  bladders  shaped  and  (Kiiutcd  to 
represent  them ; be  opened  or  shut  valves  which  allowed 
balls  to  issue  out  of  various  doors  in  a model  houso  as 
directed  by  the  audienco ; and  he  moved  tbo  tiny  bellows 
in  the  body  of  a toy  bird  by  which  it  blow  out  a candle. 
Other  conjurors  added  more  complicated  pieces  of  Appa- 
ratus,—one  being  a clock  with  small  bend  moving  upon  a 
glass  disk  as  required  by  tho  audience.  The  glass  disk 
carrying  the  numbers  or  letters  was  in  reality  two,  tho 
back  one  being  isolated  by  ratchet  teeth  on  its  periphery 
hidden  by  the  ring  fraino  which  supported  it,  and,  though 
the  pillar-pedestal  was  separated  into  three  pieces  and 
shown  to  the  spectators,  movable  rods,  worked  by  tho 
table  levers,  were  iu  each  section  duly  covered  by  cloth 
faces.  Another  mechauical  trick,  popular  with  Torrini, 
Iloudin,  Philippo,  and  Robin,  and  worked  in  a similar  w ay, 
was  a little  harlequin  figure  which  rose  out  of  a box  set 
upon  the  table,  put  his  legs  over  the  front  of  tho  box  and 
sat  on  the  edge,  nodded  his  head,  smoked  a pipe,  blew 
oat  a candle,  and  whistled  a one-noto  obbligato  to  an 
orchestra.  Robert-Houdiu  employed,  instead  of  tho  tablo 
lovers,  vertical  rods  each  arranged  to  riso  and  fall  in  a 
tube,  according  as  it  was  drawn  down  by  a spiral  spring 
or  pulled  up  by  whip-cord  which  passed  over  a pulley  at 
the  top  of  tho  tube  and  so  down  tho  table  log  to  the  hiding- 
place.of  tho  confederate.  In  his  centre  table  he  had  ten 
of  these  “ pistons,"  and  the  ten  cords  passing  under  the 
floor  of  tho  stage  terminated  at  a keyboard.  Various 
ingenious  automata  were  actuated  by  this  means  of  trans- 
mitting motion  ; but  tho  most  elaborate  piece  of  mechanical 
apparatus  constructed  by  Houdin  was  his  orange  tree.  Tho 
oranges,  with  one  exception,  were  real,  stuck  upon  small 
spikes,  and  concealed  by  hemispherical  screens  which  were 
covered  with  foliage ; and  the  screens,  when  released  by 
the  upward  pressure  of  a piston,  made  half  a turn,  aud 
disclosed  the  fruit.  Tho  flowers  were  hidden  behind 
foliage  until  raised  above  the  leaves  by  the  action  of 
another  piston.  Near  the  top  of  the  tree  an  artificial 
orange  opened  into  four  portions ; while  two  butterflies 
attached  to  two  light  arms  of  brass  rose  up  behind  the  tree, 
appeared  on  each  sido  by  the  spreading  of  the  arms,  and 
drew  out  of  the  opened  orange  a handkerchief  which  had 
been  borrowed  ond  vanished  away. 

It  is  remarkable  how  many  of  the  illusions  regarded  as 
the  original  inventions  of  eminent  conjurors  have  been 
really  improvements  of  older  tricks.  Hoau  Pocitt  Junior , 
The  Anatomy  of  Legerdemain  (4th  edition,  1G54),  gives  an 
explanatory  cut  of  a method  of  drawing  different  liquors 
out  of  a single  tap  in  a barrel,  tho  barrel  being  divided 
into  compartments,  each  having  an  air-hole  at  the  top,  by 
means  of  which  the  liquid  in  any  of  the  compartments  was 
withheld  or  permitted  to  flow.  Robert-Houdin  applied  the 
principle  to  a wine-bottle  held  in  his  hand  from  which  ha 
could  pour  four  different  liquids  regulated  by  the  nn 
stopping  of  any  of  the  four  tiny  air-holes  which  were 
covered  by  his  fingers.  A large  number  of  ver$  small 
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liqueur  glasses  being  provided  on  troys,  and  containing  1 
drops  of  certain  flavouring  essences,  enabled  him  to  supply 
imitations  t>f  various  vines  and  liquors,  according  to  the 
glasses  into  which  he  poured  syrup  from  the  bottle ; while 
by  a skilful  substitution  of  a full  bottle  for  an  emptied  one, 
or  by  secretly  refilling  in  the  act  of  wiping  the  bottle  with 
a doth,  he  produced  the  impression  that  the  bottle  was 
“ inexhaustible.”  In  1835  was  first  exhibited  in  England 
a trick  which  a Brahman  had  been  seen  to  perform  at 
Madras  several  years  before.  Ching  Lau  Lauro  sat  cross- 
legged  upon  nothing,— one  of  his  hands  only  just  touching 
some  beads  hung  upon  a genuine  hollow  bamboo  which 
was  Bet  upright  in  a hole  on  the  top  of  a wooden  stool. 
The  placing  of  the  performer  in  position  was  done  behind  a 
screen ; and  the  explanation  of  the  mysterious  suspension 
js  that  he  passed  through  tho  bamboo  a Btrong  iron  bar, 
to  which  he  connected  a support  which,  concealed  by 
the  beads,  his  hand,  and  bis  dress,  upheld  his  body.  In 
1849  Robert-Houdin  reproduced  the  idea  under  the  title  of 
ethereal  suspension, — professedly  rendering  his  son’s  body 
devoid  of  weight  by  administering  vapour  of  ether  to  his 
nose,  and  then,  in  eight  of  the  audience,  laying  him  in  a 
horizontal  position  in  the  air  with  one  elbow  resting  upon 
a staff  resembling  a long  walking-stjck.  The  support  was 
a jointed  iron  frame  under  the  boy’s  dress,  with  cushions 
and  belts  passing  round  and  finder  the  body.  Subsequently 
the  trick  was  improved  upon  by  Sylvester — the  suspended 
person  being  shown  in  several  changes  of  position,  while 
the  eole  supporting  upright  was  finally  removed.  For 
the  latter  deception  the  steel  upright  was  made  with 
polished  angular  faces,  apex  toward  the  spectators,  and 
acted  in  a dim  light  on  the  same  principle  as  the  mirrors 
of  a Sphinx  table.  Before  lowering  the  light,  the  reflector 
bar  is  covered  by  tho  wood  staff  sot  up  before  it. 

The  mysterious  vanishing  or  appearing  of  a person 
under  a large  extinguisher  upon  the  top  of  a table,  and 
without  the  use  of  mirrors,  was  first  performed  by  Comas, 
a French  conjuror  very  expert  in  tho  cups-and -balls 
sleight-of-hand,  who,  appearing  in  London  in  1789,  an- 
nounced that  he  would  convey  his  wife  under  a cup  in 
the  same  manner  as  he  would  balls.  Tho  feat  was  accom- 
plished by  means  of  a trap  iu  a box  table.  Early  iu  tho 
present  century  Chalons,  a Swiss  conjuror,  transformed  a 
bird  into  a young  lady,  on  tho  same  principle.  In  1836 
Sutton  varied  tho  feat  by  causing  the  vanished  body  to  re- 
appear under  the  crust  of  a great  pie.  Houdin  “ vanished  ” 
a person  standing  upon  a table  top  which  was  shown  to  bo 
only  a few  inches  thick ; but  there  was  a falso  top  which 
was  let  down  like  the  side  of  a bellows,  this  distension 
being  hidden  by  a table-cloth  hanging  sufficiently  low 
for  tho  purpose,  and  the  person,  when  covered  by  the 
extinguisher,  entered  the  table  though  a trap-door  opening 
upwards.  Robin,  iu  1851,  added  to  the  wonder  of  the  trick 
by  vanishing  two  persons  in  succession,  without  any  pos- 
sibility of  either  escaping  from  the  table, — the  two  persons 
really  packing  themselves  into  a space  which,  without  clever 
arrangement  and  practice,  could  not  hold  more  than  one.  The 
sword-and-basket  trick  was  common  in  India  many  years 
ago.  In  one  form  it  consisted  in  inverting  an  empty 
basket  over  a child  upon  tho  ground ; after  tho  child  bad 
secreted  himself  between  the  basket-bottom  and  a belt 
concealed  by  a curtain  painted  to  look  like  the  actual 
wicker  bottom,  a sword  was  thrust  through  both  sides  of 
the  basket,  the  child  screaming,  and  squeezing  upon  the 
sword  and  upon  the  ground  a blood-coloured  liquid  from  a 
sponge.  When  the  performer  upset  the  basket,  the  child 
could  not  bo  seen ; but  another  child  similarly  costumed 
suddenly  appeared  among  the  spectators,  having  been  up 
to  that  time  supported  by  a pair  of  stirrups  under  the 
cloak  of  a confederate  among  the  bystanders.  In  another 
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form  an  oblong  basket  is  used  lurga  at  Ike  bottom  and 
tapering  to  the  top,  with  the  lid  occupying  only  the 
central  portion  of  the  top,  and  the  child  is  so  disposed 
round  the  basket  that  the  sword  plunged  downward  avoids 
him,  and  the  performer  can  step  inside  and  stamp  upon 
the  bottom  to  prove  that  the  basket  is  empty.  In 
1865  Stodare  introduced  the  trick  into  England,  but 
•in  a new  manner.  Upon  light  tressels  he  placed  a large 
oblong  basket;  and  after  a lady  attired  in  a profuse 
muslin  dress  had  composed  herself  and  her  abundance  of 
Bkirt  witliiu,  after  the  lid  had  been  shut  and  the  sword 
plunged  through  the  sides,  the  basket  was  tilted  towards 
the  audience  to  show  that  it  was  empty,  and  the  lady 
reappeared  in  a gallery  of  tho  hall  The  basket  was  formed 
with  an  outer  shell  to  turn  down,  leaving  the  lady  with 
her  dress  packed  together  lying  upon  the  basket  bottom 
and  behind  what  had  formed  a false  front  side, — the 
principle  being  the  same  as  in  the  clown’s  box,  which,  when 
containing  a man,  is  rolled  over  to  display  the  iuside 
empty.  The  reappearing  lady  was  a doable,  or  twin 
sister. 

Among  tne  most  meritorious  and  celebrated  mechanical 
illusion^  have  been  automaton  figures  secretly  influenced 
in  their  movements  by  concealed  operators.  In  the  17th 
century  M.  Raisin,  organist  of  Troyes,  took  to  the  French 
court  a harpsichord  which  played  airs  as  directed  by  the 
audience  ; but,  upon  opening  the  instrument,  Louis  XIV. 
discovered  a youthful  performer  inside.  * In  1769  Baron 
Kempeleu,  of  Preasburg,  in  Hungary,  completed  his  chess- 
player, which  for  a long  time  remained  the  puzzle  Of 
Europe.  It  was  an  illusion, — the  merit  consisting  in  the 
devices  by  which  the  confederate  player  was  hidden  iu 
tho  cabinet  and  body  of  the  figure,  while  the  interior  was 
opened  ia  successive  instalments  to  the  scrutiny  of  the 
spectators.  The  first  player  was  a Polish  patriot,  Worousky, 
who  had  lost  both  legs  in  a campaign ; as  ho  was  furnished 
with  artificial  limbs  when  ia  public,  his  appearance, 
together  with  the  fact  that  no  dwarf  or  child  travelled  in 
Kempelen’s  company,  dispelled  the  suspicion  that  any 
person  could  bo  employed  iusido  the  machine.  This 
automaton,  which  made  more  than  one  tour  to  the  capitals 
and  courts  of  Europe,  and  was  owned  for  a short  time  by 
Napoleon  L,  was  exhibited  by  Maelzel  after  the  death  of 
Kempelcn  in  1819,  and  ultimately  perished  in  a fire  at 
Philadelphia  in  1854.  A revival  of  the  trick  appeared  in 
Hooper’s  “ Ajeeb,”  shown  a few  years  ago  at  the  Sydenham 
Crystal  Palace  and  elsewhere.  Still  more  recently  a chess- 
playing figure,  “ Mephisto,”  desigued  by  Gumpel,  has  been 
on  view.  No  space  exists  for  the  accommodation  of  a living 
player  within ; but,  as  there  is  no  attempt  at  isolating  the 
apparatus  from  mechanical  communication  through  the 
carpet  or  the  floor,  there  is  nothing  to  preclude  the 
moving  arm  and  gripping  finger  and  thumb  of  the  figure 
from  being  worked  by  any  convenient  connexion  of  threads, 
wires,  rods,  and  lovers.  In  1875  Maskelyne  and  Cooke 
produced  at  the  Egyptian  Hall,  in  London,  an  automaton 
whist-player,  41  Psycho,”  which,  from  the  manner  in  which 
it  is  placed  upon  the  stage,  appears  to  be  perfectly  isolated 
from  any  mechanical  communication  from  without;  there 
is  no  room  within  for  the  concealment  of  a living  player 
by  aid  of  any  optical  or  other  illusion,  and  yet  the  free 
motions  of  both  arms,  especially  of  the  right  arm  and 
hand  in  finding  any  card,  taking  hold  of  it,  and  raising  it 
or  lowering  it  to  any  position  and  at  any  speed  as  demanded 
by  the  audience,  prove  that  the  actions  are  directed  from 
without.  The  arm  has  all  the  complicated  movements 
necessary  for  chess  or  draught  playing ; and  Psycho  calcu- 
lates any  sum  up  to  a total  of  99,000,000.  What  the 
mysterious  means  of  connexion  are  has  not  been  dis- 
covered; or,  at  any  rate,  dowu  to  the  time  of  writing 
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this  article  there  has  appeared  no  correct  imitation  of 
this  joint  invention  of  John  Nevil  Maskolyne  and 
John  Algernon  Clarke.  Perhaps  a still  more  original 
automaton  is  Maskelyne’s  figure  “Zoe,”  constructed  in 
1677,  which  writer  and  draws  at  dictation  of  the  audience, 
ye t cannot  have  a living  person  within,  and  could  not  bo 
more  completely  severed  from  all  conceivable  means  of 
control  without.  “ Zoe,"  a nearly  life-size  but  very  light 
doll,  sits  loose  upon  a cushioned  skeleton-stand,  of  which 
the  solid  feet  of  tho  plinth  rest  upon  a thick  plate  of  clear 
glass  laid  upon  the  floor-cloth  or  carpet  of  the  stago. 
“ Psycho,”  a smaller  Oriental  figure,  sitting  cross-legged  on  a 
box,  n supported  by  a single  largo  cylinder  of  clear  gloss, 
which,  03  originally  exhibited,  stood  upon  the  carpet  of 
the  stage,  bnt  was  afterwords  set  loose  upon  a small  stool, 
having  solid  wood  feet ; moreover,  this  automaton  may  bo 
placed  in  almost  any  number  of  different  ways.  Thus, 
from  the  precautions  observed  in  tho  isolation  of 
Maskelyne'a  automata,  no  current  of  electricity,  no 
magnetic  attraction,  no  hydraulic  pr  pneumatic  force  can 
reach  them,  or,  if  it  could,  would  not  account  for  tho  many 
and  delicate  movements  which  they  execute;  and  there 
con  be  no  wires,  threads,  or  hairs,  passing  in  auy  direction 
away  from  the  figures,  seeing  that  persons  from  the 
audience  admitted  close  around  the  figures  while  they  are 
in  operation  could  not  fail  to  observe  them.  It  may  bo 
mentioned  that,  in  the  same  year  in  which  “Psycho" 
appeared,  the  joint  inventors  patented  a method  of  con- 
trolling the  speed  of  clock-work  mechanism  by  compressed 
air  or  gas  stored  in  the  pedestal  of  an  automaton,  this 
compu-esed  fluid  acting  upon  a piston  in  a cylinder  and 
also  upon  a rotating  fan  when  a valve  ia  opened  by 
“ an  electrical  or  other  connexion  worked  by  the  foot  of 
the  performer  or  an  assistant"  But  it  is  not  known 
whether  the  principle  obscurely  described  in  the  speci- 
fication was  applicable  In  any  way  to  the  invisible 
agency  employed  in  u Psycho”  or  in  “Zoe,”  or  whether  it 
had  reference  to  some  other  invention  which  has  never 
been  realized.  The  whist-playing  automaton  is  affirmed 
to  bo  tho  only  one  of  Moskelyno’s  many  subtle  inventions 
in  which  ho  received  suggestions  from  another  person. 

That  a mysterious  and  apparently  elaborate  mechanical 
movement  may,  after  all,  possess  the  utmost  simplicity  is 
illustrated  by  tho  familiar  conjuring  trick  known  as 
“rising  cards.”  Four  cards  having  been  chosen  by  tho 
audience  and  returned  to  the  pack,  this  is  placed  end 
upwards  in  a glass  goblet,  or  in  a thin  case  not  deep  enough 
to  hide  the  pack,  upon  the  top  of  a decanter  or  upon  a 
stick.  At  command,  the  cards  rise,  ono  at  a time,  out  of 
the  pack  ; one  rises  part  of  the  way  and  sinks  back  again  ; 
one  rises  quickly  or  slowly  as  directed ; one  comes  out  feet 
first,  and,  on  being  put  back,  rises  head  upwards  like  the 
others  ; and  one  dances  in  time  to  music,  and  finally  jumps 
out  of  tho  pack.  At  tho  conclusion  there  remain  only  tho 
goblet  or  the  case  and  the  cards,  subject  to  the  minutest 
examination  of  any  one  from  the  audienco,  without  a 
trace  of  moving  mechanism  visible.  This  was  ono  of  tho 
chieOYiu:  of  Cumto,  tho  French  coqjuror  and  ventriloquist, 
at  the  end  of  last  century,  ond  in  varied  forms  has  been 
popular  to  the  present  day.  Probably  it  was  suggested  by 
the  earlier  device  of  the  golden  head  dancing  in  a glass 
tumbler,  which  is  described  in  The  Conjuror  Unmasked, 
1790.  Several  crown  pieces  were  put  in  tho  glass,  a 
small  gilded  head  above  them,  and  a plate  or  other  flat 
cover  laid  upon  the  month  of  tho  glass ; yet  tho  head  thus 
isolated  jumped  inside  tho  glass  bo  os  to  couut  numbers  and 
answer  questions.  The  secret  communicator  of  motion  was 
a fine  silk  thread  attached  to  the  head  and  passing  through 
a tiny  notch  cut  in  the  lip  of  the  gloss,  and  so  to  a con- 
federate who  pulls  it  In  tho  caeo  of  the  rising  cards  tho 
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whole  of  the  movements  are  effected  by  armnging  a single 
silk  thread  in  the  previously  prepared  pack,  passing  over 
some  cards  and  under  others,  and  led  behind  tho  decanter 
or  other  support  to  the  stage  and  thence  to  the  confederate. 
As  this  infinitely  simple  mechanical  agent  is  drawn  alto- 
gether out  of  the  pack  after  the  last  card  has  risen,  liter- 
ally no  trace  remains  of  any  means  of  communicating 
motion  to  tho  cards. 

Oriental  ingenuity,  which  furnished  the  original  idea  of 
the  ethereal  suspousion  trick,  contributed  the  Chinese  rings 
introduced  into  England  in  1834  ; also  the  Chinese  feat  of 
producing  a bowl  of  water  with  gold-fish  oat  of  a shawl, 
first  seen  in  England  iu  1845,  and  the  Indian  rope-tying 
and  sack  feats  upon  which  the  American  brothers  Davenport 
founded  a distinct  order  of  performances  in  1859.  Their 
quick  escape  from  rope  bonds  in  which  they  were  tied  by 
representatives  of  the  audience,  the  instantaneous  removal 
of  their  coats  in  a dark  stance,  leaving  themselves  still  bound, 
and  their  various  other  so-called  “phenomena  "were  exposed 
and  imitated  by  Moskclyoe,  who,  in  1860,  greatly  surpassed 
any  feats  which  they  had  accomplished.  He  proceeded 
to  exhibit  himself  floating  in  the  air,  to  show  “ material- 
ized spirit  forms,”  and  to  present  a succession  of  wonders 
pf  the  spirit  mediums  in  novel  performances  down  to  the 
present  time.  One  of  Maskelyne’s  cleverest  inventions  was 
the  box  which  he  constructed  in  1860;  it  closely  fitted 
when  he  packed  himself  in  a cramped  position  within ; it 
was  enclosed  in  a canvass  wrapper,  corded  with  any  length 
and  complicated  meshing  of  rope,  and  the  knot  scaled,  yet 
his  escape  was  effected  iu  the  brief  space  of  seven  seconds. 
Taking  more  time,  he  performed  the  converse  of  these  opera- 
tions except  the  sealing.  Provided  with  the  wrapper  and 
the  open  box,  himself  standing  outside,  ho  drew  a curtain 
before  him  to  conceal  the  modus  operandi,  and  in  a few 
minutes  was  found  in  tho  box,  which,  though  so  small  as 
to  permit  no  limb  to  be  moved  more  than  a few  inches, 
ho  nevertheless  wrapped  and  corded  as  exactly  as  if  ho 
had  operated  from  the  outside.  Partially  imitated  with 
trick  boxes  of  larger  size,  this  feat  has  never  been  executed 
under  the  same  conditions  by  any  other  conjuror ; and  the 
process  of  escape  and  repacking  has  never  been  fully  eluci- 
dated. (J.  a.  cl.) 

MAGIC  LANTERN  is  tho  name  given  to  an  optical 
instrument  for  projecting  on  a whito  wall  or  screen  largely 
magnified,  representations  of  transparent  pictures  painted 
or  photographed  on  gloss. 

Tho  invention  of  the  magic  lantern  is  usually  attributed 
to  Athanasius  Kircher,  who  died  in  1680,  although,  ac- 
cording to  some,  it  was  known  four  centuries  earlier  to 
Roger  Bacon  (see  p.  2071.  For  long  after  its  discovery 
the  magic  lantern  was  usea  chiefly  to  exhibit  comic  pictures, 
or  in  the  hoods  of  so-called  wizards  to  summon  up  ghosts 
and  perform  other  tricks  astonishing  to  those  who  were 
ignorant  of  the  simple  optical  principles  employed.  Within 
tho  last  twenty  or  thirty  years,  however,  and  mainly  on 
account  of  tho  invontion  of  photography,  the  magic  lantern 
has  been  greatly  improved  in  construction,  ond  its  use 
widely  extended.  By  its  means  finely  executed  photographs 
on  glass  can  be  shown  greatly  magnified  to  largo  audiences. 
The  scientific  locturer  is  thus  saved  the  trouble  and  expense 
of  preparing  largo  diagrams,  besides  having  his  subject 
better  illustrated.  When  suitably  constructed,  the  magic 
lantern  can  be  used  in  the  form  of  a microscope  to  exhibit 
on  a screen  tho  forms  and  movements  of  minute  living 
organisms,  or  to  show  to  an  audience  delicate  physical  and 
chemical  experimenta  which  could  otherwise  be  seen  only 
by  a few  at  a time. 

Tho  magic  lantern  in  its  simplest  form  is  represented  in 
fig.  1.  A is  a dark  box  surmounted  by  a suitable  chimney 
for  carrying  off  the  products  of  combustion  from  the  source 
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of  light  L,  which  is  placed  in  the  focus  of  a spherical 
reflector.  On  tlie  side  opposite  the  reflector  the  box  is 
pierced  by  a round  hole,  into  which  is  fitted  the  metal  tube 
D,  which  may  either  be  cylindrical  or  slightly  tapered. 
To  the  inner  end  of  the  tube  D is  fitted  a lens  or  combina- 
tion of  lenses  C called  the  44  condenser."  Immediately  in 
front  of  the  condenser,  and  at  right  angles  to  the  axis  of  the 
tube,  is  a vertical  slit  S for  receiving 


ing  lens.'*  At  a suitable  distance  from  /“>  1 
O is  placed  the  screen  for  receiving  the  v.  , it  [ 
magnified  picture  — the  screen  and  slit  ^ I 
being  in  the  conjugate  foci  of  the  i i 
lens  O.  Since  the  objective  reverses,  ’ f J 

the  pict.ure  must  bo  inserted  in  the  slit  l#*  * 

upside  down.  The  objective  cau  be  moved  backwards  and 
forwards  in  the  tube  D by  means  of  a rack  and  piuiou. 
Since  the  screeu  aud  slide  are  in  the  conjugate  foci  of  O 
the  diameter  of  the  picture  on  the  serein  has  the  same  ratio 
to  the  screen's  distance  from  0 that  the  diameter  of  the 
picture  on  the  slide  has  to  the  slide’s  distance  from  O. 
The  ratio  adopted  is  generally  1 to  3 or  4. 

Source  o f Light. — Almost  any  good  source  of  light  can 
be  used  in  the  magic  lantern.  In  the  earlier  forms  n 
simple  oil  light  was  used ; and  in  the  toy 
forms  either  an  oil  light  or  simple  gas- 
flume  is  still  employed.  Better  effects 
are  obtained  from  the  Argand  fountain 
lamp  (fig.  2)  or  from  the  common  Argattd 
gfts  burner  with  a glass  chimney.  In 
the  sciopticon  (fig.  3) — a handy  and  ex- 
cellent form  receutly  introduced — a speci- 
ally constructed  paraffin  bmp  is  employed 
with  three  parallel  flat  wicks  set  edgeways 
to  the  condenser.  With  this  l&mpacleur, 
well-defined  picture  varying  from  6 to  10 
feet  in  diameter  can  be  readily  thrown  Fio.  2.— Argnml 
on  the  screen.  For  the  best  effects,  Fountain  Lamp, 
however,  recourse  must  be  had  to  the  oxy-calciuin  light 
(fig.  4),  in  which  a small  cylinder  of  lime  is  heated  to 
intense  luminosity  in  the  flame  of  a spirit  bmp  through 
which  a jet  of  oxygen  plays;  the  Oxy-hydrogen  Light 


Fio.  3. — Sciopticon. 

{q.v.) ; the  mignesinm  light,  in  which  two  narrow  ribands 
of  magnesium  uro  put  through  slits  by  a clock-work  arrange- 
ment and  burn  as  they  advance;  or,  best  of  all, — unless  when 
sunlight  can  be  used  with  t'*e  aid  of  a helioatat  (see  Helio- 
CftATUY), — the  electric  light. 


C O 

Fio.  5. — Condemcr  and  Objective. 


I Condenser  and  Objective. — The  object  of  the  condenser 
(fig.  5,  C)  is  to  collect  as  much  light  as  possible  from  the 
source,  and  pass  it 
through  the  trans- 
parent  picture  in  l„ 

the  slit.  For  this 
purpose  the  con- 
denser should  sub- 
tend os  largo,  an 
angle  as  possiblo 
at  the  source  of 
light  To  secure 

this,  the  condenser  „ ... 

should  be  tolerably  F,u-  «— Ump. 

large,  and  its  distance  from  the  light,  that  is,  its  focal 
length,  small.  Sinco  effective  single  lenses  of  large 
diameter  are  neces- 1 
aarily  of  long  focus, 
a really  good  con- 
denser of  consider- 
able diameter  and 
yet  of  short  focus 
must  be  a com- 
bination of  two  or 
more  lenses. 

Let  /,  and  ft  to  the 
focal  lengths  \>f  two 
lenti’s,  and  /the  focal 
length  of  their  com- 
bination. Then,  ne- 
glecting the  thickness  of  the  lenses,  we  have  when  the  two  aro  close 
toe other 

l-i+i. 

/ /,/. 

From  which  vre  get  /-  s fraction  which  is  always  leas  than 

Ji'Jt 

either/,  or  /,  provided  these  are  not  xero.  Suppose,  for  example, 
two  leneea  ol  6 and  10  inches  local  length  re»iH.-ctively  ; the  focal 

leugth  of  their  combination  will  be  inches. 

In  the  earlier  lanterns,  as  still  in  the  cheaper  forms,  only  a single 
plano-couvex  lens  or  bull’s-eye  was  employed  as  n condenser.  Betti r 
effects  nru  produced  by  two  such  lenses.  Perhaps  the  best  con- 
denser for  ordinary  work  is  that  proposed  by  Herschel  aud  rvprv- 
seated  in  fig.  5,  C , consisting  of  a biconvex  lens  and  a meniscus 
mounted  together  with  the  concave  side  of  the  meniscus  next  the 
light  Tlie  diameter  of  such  n condeuser  is  about  6 inches,  and  its 
focal  length  a little  over  3 incites.  The  focus  must  not  be  so 
short  as  to  bring  tho  lens  too  near  the  light,  and  render  it  liable  to 
crick  from  the  intense  heat.  In  Rome  lanterns  this  is  guarded 
against  by  placing  a plate  of  thin  glass  between  the  condeuser  out1 
tho  light  In  the  scionticon  (fig.  3)  the  condenser  consists  of  twe 
plane-convex  lenses,  each  about  4 inches  in  diameter.  Condensers 
of  lnrgc  diameter  are  not  so  essential  now  as  formerly,  seeing  that 
small  pictures  can  easily  bo  produced  by  photography. 

The  function  of  the  objective  (fig.  5,  O)  is  to  produce  a 
magnified  inverted  imago  of  tho  picture  on  the  screen.  In 
toy  lanterns  it  is  a simple  double-convex  lens  of  short 
focus.  This,  however,  can  only  produce  a small  picture, 
and  that  not  very  distinct  at  the  edges.  The  best  objective 
is  the  portrait  combination  lens  used  in  ordinary  photo- 
graphic cameras.  These  aro  carefully  corrected  both  for 
spherical  and  chromatic  aberration,  which  is  absolutely 
essential  in  the  objective,  although  not  so  necessary  in  the 
condenser.  It  is  essential,  however,  that  the  condenser 
be  free  from  cracks  or  flaws,  as  these  would  appear  and  mar 
the  picture. 

Si  ides. — These  are  pictures,  painted  with  transparent 
water  or  oil  colours,  or  photographed  on  pieces  of  glass. 
Tho  pieces  of  glass  are  usually  fixed  in  small  wooden  frames 
for  insertion  in  the  slit  If  parts  of  the  picture  arc  to  bo 
movable,  two  disks  of  glass  are  employed,  the  one  movable 
in  front  of  the  other,  tho  fixed  part  of  the  picture  being 
painted  on  the  fixed  disk  and  the  movable  part  on  the 
other.  By  means  of  a lever  the  latter  disk  Is  moved  in  iw 


Digitized  by  Google 


M A Q — M A G 


213 


owb  plane : and  in  this  way  a cow  for  instance  can  bo 
represented  drinking,  or  a donkey  ratting  amusing  capers. 
A lever  elide  is  represented  in  fig.  & In  the  chromatropo 


Fio.  C. — Lever  Slide. 


elide  (fig.  7)  two  circular  disks  of  glass  are  placed  face  to 
face,  each  containing  a design  radiating  from  the  centre,  and 
painted  with  brilliant  transparent  colours.  By  a email 
pinion  gearing  in  toothed  whocls  or  endlesB  bands  the  disks 
•re  mod*  *n  move  in  opposite  directions  in  their  own  plane. 


Fio.  7. — Chroraatropc. 


The  effect  produced  is  a singularly  beautiful  change  of 
design  and  colour.  In  astronomical  slides  the  motions  of 
the  heavenly  bodies,  eclipses,  the  phases  of  the  moon,  or 
the  like  are  similarly  represented  by  mechanical  means. 
Slides  can  also  bo  made  from  narrow  glass  tanka  with 
parallel  aides  When  these  are  filled  with  water  contain- 
ing delicate  living  organisms  the  forms  and  movements  of 
the  latter  are  beautifully  Been.  Such  tanks  can  also  bo 
employed  to  show  such  phenomena  as  the  gradual  growth 
ef  crystals,  the  electrolysis  of  water  between  platinum 
electrodes,  Ac.  A great  variety  of  physical  aud  chemical 
experiments  can  be  shown  in  this  way. 

Dissolving  Views. — For  this  purpose  two  magic  lanterns  aro 
necessary,  arranged  either  aide  by  aide  or  the  one  on  the  top  of  the 
other.  Tho  fronts  of  tho  lanterns  aro  alightly  inclined  to  each 
other  *o  m to  make  the  illuminated  disks  ou  the  screen  das  to  each 
lantern  coincide.  By  means  of  a pair  of  thin  metallic  shutters 
terminating  in  comb-like  teeth,  and  movable  by  a rack  or  lever,  the 
light  from  either  lantern  can  be  gradually  cut  oir  at  tho  nmo  time 
that  the  light  from  tho  other  is  allowed  gradually  to  fall  on  the 
screen,  la  this  way  one  view  appears  to  melt  or  dissolve  into 
another.  This  arrangement  was  first  adopted  by  Childe  in  1811. 

Phantasmagoria. — In  this  arrangement  the  pictures  on  the  setven 
appear  gradually  to  increase  or  diminish  in  sias  and  brightness.  To 
effect  this  a semi-transparent  screen  of  cotton  or  other  material  is 
tiaed,  the  lantern  being  behind  and  tho  audience  in  front  The 
lantern  ia  mounted  on  wheels  so  that  it  can  be  rapidly  moved  up 
to  or  withdrawn  from  the  screen  ; and  an  automatic  arrangement 
is  provided  whereby  simultaneously  with  this  the  objective  is  mado 
to  approach  or  recede  from  tho  slide  so  as  to  focus  the  picture  on 
the  screen  in  any  position  of  the  lantern.  In  this  way  s very  amall 
picture  appears  gradually  to  grow  to  enormous  dimensions. 

Lantern  Polans-opc. — This,  perhaps  the  most  beautiful  modifica- 
tion of  tho  fio  halaa  tor  asuHtic  purposes,  cvnaisU  Uuuabou- 


shaped  tubo,  containing  mirror*,  lenaea,  Ac. , and  attached  to  the 
front  of  the  lantern  in  place  of  the  tube  containing  the  objective. 
It  is  represented  in  section  in  fig.  8.  C*  is  the  usual  condenser 
belonging  to  tho  lantern.  G ia  a set  of  thin  glass  platca  inclined  at 
the  polanzing  angle  66*  45'  to  tho  axis  of  the  tube.  The  beam 
of  polarized  light  from  L reflected  from  0 passes  through  the  lenaea 


Fio.  8.— Lantern  PolSriscope. 


F and  the  analysing  Nicol's  prism  P,  and  fulls  on  the  screen.  The 
objects  to  1ms  examined  by  tho  polarized  light  are  placed  in  tbo 
transverse  slit  O.  When  thin  plates  of  selenite  or  other  doubly 
refracting  crystals  are  placed  in  O,  a moat  beautiful  display  of  com- 
plementary colours  is  produced  on  the  screen  by  rotating  the  Nicol’s 
prism.  Almost  all  the  experiments  on  polarized  light  can  be  well 
shown  by  thia  arrangement 

The  eciouticon  (fig.  8)  is  an  excellent  and  convenient  lantern, 
very  suitable  for  all  the  requirements  of  the  lecturer,  aa  well  as  for 
school  use  in  teaching  geography,  Ac. 

See  Brewster" • Optic* ; UuioTs  thftli*  ; sad  Chadwick's  Mammal  of  fit#  Haifa 
Lantern.  (J.  IlL) 

MAGIC  SQUARE.  A magic  square  is  one  divided  into 
any  number  of  eouol  squares,  liko  a chess  board,  in  each 
of  which  is  placed  one  of  a series  of  consecutive  numbers 
from  1 up  to  the  squaro  of  the  number  of  cells  in  s side, 
in  such  a manner  that  the  sum  of  those  in  ths  same  row 
or  column  and  iu  each  of  the  two  diagonals  is  constant 

From  a very  early  period  these  squares  engaged  the 
attention  of  mathematicians,  especially  such  as  possessed 
a love  of  the  marvellous,  or  sought  to  win  tor  themselves 
a superstitious  regard.  They  were  then  supposed  to 
possess  magical  properties,  end  were  worn,  as  in  India  at 
the  present  day,  engraven  in  metal  or  stone,  as  amulets 
or  talismans.  According  to  the  mystic  Imaginings  of  the 
old  astrologers  relations  subsisted  between  these  squares 
and  the  planets : a squaro  with  only  one  cell,  containing 
1,  symbolized  the  unity  of  the  deity;  a square  of  two, 
containing  the  four  elements,  was  the  symbol  of  matter; 
while  thoso  of  3,  4,  5,  6,  7,  8 were  consecrated  respect- 
ively to  Batura,  Jupiter,  Mars,  the  San,  Venus,  and 
Mercury.  In  later  times  such  squares  ranked  only  as 
mathematical  curiosities ; till  at  last  their  mode  of  con- 
struction was  systematically  investigated.  These  squares 
were  at  first  mere  triumphs  of  the  same  dogged  persevere 
anco  as  was  in  later  times  exhibited  by  the  Dutchman, 
Ludolph  van  Ceulen,  who,  after  calculating  w to  35  places 
of  decimals,  directed,  like  Archimedes,  that  it  should  be 
engraven  on  his  tomb,  though  his  industry  was  surpassed 
by  M.  do  Lagry,  who  continued  the  decimal  to  L27  places. 
Tho  earliest  known  writer  on  the, subject  was  Emanuel 
Moscopulus,  a Greek,  who  lived  in  the  4th  or  5th.  century, 
and  whose  manuscript  is  preserved  ia  the  National  Library 
at  Paris.  After  him  Frenicle  constructed  magic  squares, 
such  that  if  one  or  more  of  the  encircling  bands  of  numbers 
be  taken  away  tho  remaining  central  squares  aro  still 
magical  Subsequently  M.  Poignard  constructed  squares 
with  numbers  in  arithmetical  progression,  having  tho 
magical  summations.  The  later  researches  of  M.  do  la 
Hire,  recorded  in  tho  Mcmoiret  de  C Academic  Royals  in 
1703,  are  interesting  as  giving  general  methods  of  oaa- 
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•traction.  Ho  has  there  collected  the  results  of  the 
labours  of  earlier  pioneers;  but  the  subject  has  no*  been 
fully  systematized,  and  extended  to  cubes. 

In  order  to  understand  the  rest  of  this  article  diagram 
A should  be  carefully  examined.  A square  of  & has 
adjoining  it  one  of  the  eight  equal  squares  by  which  any 
square  may  be  conceived  to  be  surrounded,  each  of  which 
has  two  sides  resting  on  adjoining  ones,  while  four  hare  sides 
resting  on  the  surrounded  square,  and  four  meet  it  only  at' 
its  four  angles.  1,  3,  3 are  placed  nlong  the  path  of  a knight 
in  chess ; 4,  along  the  earns  path,  would  fall  iu  a coll  of 
the  outer  square,  and  A. 

is  placed  instead  in 
the  corresponding  cell 
of  fhe  original  square ; 

S then  falls  within  the 
square.  a,  b,  c,  d 
are  placed  diagonally 
in  the  square;  but 
e enters  the  outer 
square,  and  is  removed  tbenco  to  the  seme  cell  of 
the  equare  it  had  left  a,  /?,  y,  8,  t pursue  another,  bat 
regular,  course ; and  the  diagram  shows  how  that  course  is 
recorded  in  the  square  they  hare  twice  left  Whichever 
of  the  eight  surrounding  squares  msy  be  entered,  the 
corresponding  cell  of  the  central  square  is  taken  iustead. 

The  1,  2,  3 a,  t,  a,  ft  y, ....  are 

said  to  Ue  in  paths. 

Stpuira  whose  Roots  are  Odd. — Diagrams  B,  C,  D 
exhibit  one  of  the  earliest  methods  of  constructing  magic 
squares.  Here  the  3’s  in  B and  2’a  in  C are  placed  iu 
B.  a D. 


opposite  diagonals  toseenre  the  two  diagonal  summations; 
then  each  number  in  C Is  multiplied  by  5 end  added  to 


b.  r.  a. 


that  in  the  corresponding  number  in  B,  which  gives  the 
square  D.  Diagrams  E,  F,  O give  M.  do  la  Hire’s  method ; 
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the  equares  E,  F,  being  combined  as  above,  give  the  magic 
square  Q.  M.  Bachet  arranged  ths  numbers  as  in  H, 
where  there  are  three  numbers  in  each  of  four  surrounding 


squares;  these  being  placed  in  the  corresponding  cells  of 
the  central  square,  the  square  I is  formed.  He  also  con- 
structed squares  such  that  if  ons  or  more  outer  bands  of 
numbers  are  removed  tbe  remaining  central  squares  are 
magical  His  method  of  forming  them  may  be  understood 
from  a square  of  5.  Here  each  summation  is  5x13;  if 
therefore  13  is  subtracted  from  each  number,  the  summa- 
J.  X. 
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tions  will  be  zero,  and  the  twenty-five  cells  will  contain  the 
seriea  * 1,  * 2,  * 3, ...  . *12,  the  odd  cell  having  0. 
Tbe  control  square  of  3 is  formed  with  four  of  the  twelve 
numbers  with  + and  - signs  and  zero  in  the  middle;  tbo 
band  is  filled  np  with  the  rest,  as  in  diagram  J ; then,  13 
being  added  in  each  cell,  the  magic  square  K is  obtained. 

Sijnarts  whose  Roots  are  Eve n. — These  were  constructed 
in  various  ways,  similar  to  that  of  4 in  diagrams  L,  M,  N. 
The  numbers  iu  M being  multiplied  by  4,  and  the  squares 
L,  M being  euperimposed,  give  N.  The  application  of 
L M.  N. 


tills  method  to  Bqnares  the  half  of  whose  roots  are  odd 
requires  a complicated  adjustment  Squares  whose  half 
root  is  a multiple  of  4,  and  iu  which  there  are  summations 
along  all  the  diagonal  paths,  may  be  formed,  by  observ- 
ing, ns  when  the  root  is  4,  that  the  Beries  1 to  16  may  be 
0.  P. 
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changed  into  the  aeries  15, 13, ....  3, 1,  —1,  - 3, ...  . 
— 13,  - 15,  by  multiplying  each  number  by  2 and  subtract- 
ing 1 7 ; and,  vice  versa,  by  adding  17  to  each  of  the  latter, 
and  dividing  by  2.  Tbe  "diagonal  summations  of  a square, 
filled  as  iu  diagram  O,  make  zero ; and,  to  obtain  the  same 
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in  the  rows  and  oolumns,  we  must  assign  such  values  to  the 
p’s  and  g’s  as  satisfy  ths  aquations  Pi+Pt+^+aj-Ok 
P»  + Pt  +0,+  0,-0  Pi+p»-o,-.».  = 0,  and  p,+ft 
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- a,  - a4  — 0, — ft  solution  of  which  is  readily  obtained  by 
Inspection,  as  in  diagram  P ; this  leads  to  the  square,  dia- 
gram Q.  When  the  root  is  8,  the  upper  four  subsidiary 
rows  may  at  once  be  written,  as  in  diagram  B ; then,  if  the 
square  be  completed,  60  added  to  each,  and  the  sums 
halved,  the  square  is  completed.  In  such  squares  as 
these,  the  two  opposite  squares  about  the  same  diagonal 
(except  that  of  4)  may  be  turned  through  auy  number  of 
right  angles,  in  the  same  direction,  without  altering  the 
summations. 

Ncuik  Squares. — Squares  that  have  many  more  summa- 
tions than  in  rows,  columns,  and  diagonals  have  been 
investigated  by  the  Rev.  A.  H.  Frost  (Cambi'itlge  Math. 
Jour ^ 1857),  and  called  Nosik  squares,  from  the  town  io 
India  where  he  resided;  and  he  has  extended  the  method 
to  cubes,  various  sections  of  which  have  the  same  singular 
properties.  In  order  to  understand  their  construction  it 
will  be  necessary  to  consider  carefully  diagram  8,  which 
shows  that,  when  the  root  is  a prime,  and  not  composite, 
number,  as  7,  eight  letters  a,  b, ...  h may  proceed  froru 
auy,  the  same,  cell,  suppose  that  marked  0,  each  letter 
being  repeated  in  the  cells  along  different  paths.  These  eight 
paths  arc  called  normal  paths,  tboir  number  being  one  more 
than  the  root  Observe  here  that,  excepting  the  cells  from 
which  any  two  W*— • atwt,  they  do  not  occupy  again  the 
mme  cell,  and  that  two  letters,  starting  from  any  two 
■different  cells  along  different  paths,  will  appear  together  in 
one  and  only  one  cell.  Hence,  if  ;>.  be  placed  in  the  cells  of 
one  of  the  n + 1 normal  paths,  each  of  tho  remaining  n normal 
paths  will  contain  one,  and  only  one,  of  these  p1’a  If  now 
we  fill  each  row  with  pp  p9t  ...  p.  in  the  aame  order, 
■commencing  from  the  pl  in  that  row,  the  pt\  ps* a,  and  pj a 
^ill  lie  each  in  a path  similar  to  that  of  plt  and  each  of  the 
«t  normal  paths  will  contain  one,  and  only  one,  of  tho 
letters  pt,  pp  . . . pm,  whose 
aum  will  be  2p.  Similarly,  if 
qx  be  placed  along  any  of  the 
normal  paths,  different  from 
that  of  the  p s,  and  each  row 
filled  as  above  with  the  letters 


contain  all  the  combinations 
of  the  p’a  and  $?’•;  and,  if  the  $*b  be  multiplied 
by  n,  the  p’s  mado  equal  to  1,  2, ...  «,  and  the  #’s  to 
■0,  1,  2, . . . n- 1 in  any  order,  the  Nasik  square  of  » 
will  be  obtained,  and  the  summations  along  all  tho  normal 
paths,  except  those  traversed  by  the  p* s and  t'b,  will  be  the 
constant  2n?  + 2/x  When  the  root  is  an  odd  composite 
number,  as  9,  15,  An,  it  will  bo  fonnd  that  in  some  paths, 
different  from  the  two  along  which  the  pl  and  qx  were 
placed,  instead  of  having  each  of  the  p’a  and  q’a  some  will 
be  wanting,  while  some  are  repeated.  Thus,  in  the  case 
of  9,  tha  triplets  ppj^  PtPJ>v  PJ>£PP  and  ?i?4?7»  Wtfv 
9s?«7s  occur,  each  triplet  thrice,  along  paths  whose 
summation  should  be — 2£p,  45,  and  Sr,  36.  But  if  wo 
make  pvpp.  . . p9  - 1,  3,  6»  &,  4, 7, 9, 8, 2,  and  the  r.,  rp 
. . . r#-0,  2,  5,  4,  3,  6,  8,  7,  1,  thrice  each  of  tho  above 
acts  of  triplet*  will  equal  2p  and  2q  respectively.  If 
now  the  q’s  are  multiplied  by  9,  and  added  to  the  p’s  iu  their 
several  cells,  we  shall  have  a Nosik  square,  with  a constant 
summation  along  eight  of  its  ten  normal  paths  In  diagram 
T,  the  numbers  ore  in  the  nonary  scale ; that  in  -the 
centre  is  the  middle  ono  of  1 to  9s,  and  the  sum  of  pairs  of 
numbers  equidistant  from  and  opposite  to  the  central  45 
is  twice  45;  and  the  sum  of  any  number  and  the  8 
numbers  3 from  it,  diagonally,  and  ia  Us  row  and  column, 


qp  q„  . . . qn,  the  sura  of  the 
q%  along  any  normal  path  dif 
ferent  from  that  of  the  qx  will 
bo  Iq.  The  n*  cells  of  the 
square  will  now  be  found  to 
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w the  constant  Nasical  summation,  t.g .,  72  and  32,  22, 
76,  77,  26,  37,  36,  27.  The  numbers  m T being  kept  in 
the  nonary  scale,  it  is  not  necessary  to  add  any  nine  of 
them  together  in  order  to  test  the  Naaical  summation ; for, 
taking  the  first  column, 
the  figures  in  the  place 
of  units  are  seen  at 
once  to  form  the  series, 

1,  2, 3, ....  9,  and  those 
in  the  other  placo  threo 
triplets  of  6,  1,  5.  For 
the  squares  of  15  the  p’s 
and  j’s  may  be  respect- 
ively 1,  2,  10,  8 6,  14, 

15,  11,  4,  13,9,7,3,  12, 

5,  and  0,1, 9, 7,5,13,14, 

10,  3,  12,  8,  6,  2,  11,  4, 
where  five  times  the  sum 
of  overy  third  number 
and  three  times  the  sum  of  every  fifth  number  mokes 
5p  and  2?;  then,  if  the  ^s  are  multiplied  by  15,  and 
addod  to  the  p’s,  the  Nasik  square  of  15  is  obtained. 
When  the  root  is  a multiple  of  4,  tho  same  process  gives 
us,  for  the  square  of  4,  the  diagram  U.  Here  the  columns 
give  2p,  but  alter-  v 
nately  2$,,  2?.,  and 
2qv  2qi’t  and  the 
rows  give  but 
alternately  2plt  2 p^ 
and  2 pP  2 p^  ; the 
diagonals  giving  2p 
and  Iq.  If  p,,  p„ 
p„  p . and  ql%qpqpa 4 bo  1,  2,  4,  3, 
and  0,  1,  3,  2,  we  have  the  Nasik 
square  of  diagram  V.  A square  like  this  is  engraven  in 
the  Sanskrit  character  on  the  gate  of  the  fort  of  Qwalior,  in 
India.  The  squares  of  higher  multiples  of  4 are  readily 
obtained  by  a similar  adjustment 
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A Nasik  mbs  is  composed  of  *•  small  equal  cubes,  here  celled 
cubelet#,  in  the  centres  of  which  the  natural  numbers  from  1 to  w* 
are  ao  placed  that  every  section  of  the  cube  by  plan—  perpendicular 
to  an  edge  has  the  properties  of  a Naaik  square  ; also  sections  by 
planes  perpendicular  to  a face,  and  passing  through  the  cubelet 
centres  of  any  path  of  Naaical  summation  in  that  face.  Diagram  W 
ahowi  by  dots  the  way  in  which  these  cubes  are  constructed.  A dot 
ia  here  placed  on  three  faces  of  1 cubelet  at  the  comer,  showing 
that  this  cubelet  belongs  to  each  of  the  faces  AOB,  BOC,  OOA,  of 
the  cube.  Dots  are  placed  an  the  cube  lets  of  tome  path  of  AOB 
(here  the  knight’s  path),  beginning  from  O,  also  on  the  ruhcleta  of 
a knight's  path  in  BOO.  Dots  sre  now  placed  in  the  cubelet*  of 
similar  paths  to  that  on  BOC  in  the  other  six  sections  parallel  to  BOC. 
starting  from  their  dots  in  AOB.  Forty-nine  of  the  three  hundred 
and  forty-three  cube! eta  will  now  contain  a dot ; and  it  will  be  ob- 
served that  tho  dota  in  sections  perpendicular  to  BO  have  arranged 
themselves  in  similar  paths.  In  this  manner,  p.,  q.,  r.  being 
placed  in  tha  corner  cubelet  0,  those  letters  are  severally  placed  in  thf 
cubelet*  of  three  different  paths  of  AOB,  ana  again  along  any  similar 
paths  in  the  seven  sections  perpendicular  to  AO,  starting  from  tLe 
letters’  position  In  AOB.  Next,/>,f,r,.  pjj%t%, . . . pq7r r sre  placed 
in  tha  other  cubeleta  of  the  edge  AO,  ana  a wpereed  in  theume  manner 
as Pxq,rv  Every  cubelet  will  then  be  foundt©  contain  adifferent  com- 
bination of  the  p’a,  y's,  and  r’s.  .If  therefore  the  v'  a are  made  equal  So 
1,  2, ...  7,  and  the  o’s  and  r’s  to  0,  1,  2, ...  S,  in  any  order,  and 
the  g’e  multiplied  by  7,  and  the  r’s  by  7*,  then,  aa  in  the  case  of  the 
■ouana,  the  <*  cnbcleta  will  contain  the  number*  from  1 to  7*,  and  the 
Naaical  sumraationa  will  be  J7*r  + 3t7?+p.  If  2,  4,  6 be  value#  of 
r,p,  q,  the  number  for  that  cubolet  ia  written  246  in  tho  septenary 
scale,  and  if  all  the  cubelet  numbers  are  kept  thus,  the  paths  along 
which  automations  are  found  can  be  seen  without  adding,  aa  the  seven 
numbers  would  contain  1.  2,  8,  ...  7 in  the  unit  place,  and 
0,  1,  2,  ...  6 in  each  of  the  other  place#.  In  all  Naaik  cube*,  if 
such  values  are  given  to  the  letters  on  the  central  cubelet  that  the 
number  is  the  middle  one  of  the  series  1 to  tho  sum  of  oil  tbs 
pairs  of  numbers  opposite  to  and  equidistant  fro—  the  middle 
number  ia  the  doable  of  it  Also,  if  around  a Nasik  cube  the 
twenty -six  surrounding  equal  cubes  be  placed  with  their  cells  filled 
with  the  aaino  numbers,  and  their  corresponding  faces  looking  the 
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Mme  way, — ami  if  the  surrounding  apace  be  conceived  thas  filled 
with  similar  cube*,  and  a straight  lino  of  unlimited  length  be  drawn 
through  any  two  cubelet  centres,  one  in  each  of  any  two  cubes, —the 
number*  along  that  lino-will  be  found  to  recur  in  groups  of  aeven, 
which  (except  in  the  three  caaea  whero  the  same  p,  q,  or  r recur  in 
the  group)  together  make  the  Nasi  cal  summation  of  the  cube. 
Fortner,  if  we  take  n similarly  filled  Nasik  cubes  of  n,  n new  letter*, 
*i,  can  be  so  placed,  one  in  each  of  the  n4  cubelet*  of  this 

W. 


Nasik  Cuba 

tfronp  of  n cubes,  that  each  shall  contain  a different  combination  of 
the  pa,  q’  a,  r’t,  and  s’s.  Tbis  is  done  by  placing  i,  on  each  of  the  n* 
cubelots  of  the  first  cube  that  contain  pl,  and  on  th?  «*  cubeleta  of 
the  2d,  3d,  . . . and  nth  cnbe  that  contain  Pp  ■ ■ ■ }’•  respect* 
ivtily.  This  process  is  repeated  with  $t.  beginning  with  the  cube 
at  which  we  ended,  and  so  on  with  the  other  s's  ; the  a 4 cubeleta, 
after  multiplying  the  q a,  r's,  and  s's  by  n,  n\  and  n*  respectively, 


21  SO  ft  IS 

X.  

10  IS  2ft  19 


’will  now  be  filled  with  the  numbers  from  1 to  n4,  and  the  constant 
summation  will  be  X>i*f  + Xn*r + Inq  +■  3p.  This  process  may  be 
oarriod  on  without  limit ; for,  if  the  n cube*  are  placed  in  a row 
with  their  hew  resting  or.  each  other,  and  the  corresponding  face* 
looking  the  same  way;  n such  parallelepipeds  might  be  nut  side  by 
aide,  and  the  »s  cubelots  of  this  solid  eausre  bo  Nasicslly  filled  by 
the  introduction  of  a new  letter  i ; while,  bv  introducing  another 
letter,  tho  a4  cubeleta  of  the  compound  cube  of  a*  Nasik  cubes 
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might  be  filled  by  the  numbers  from  1 to  « 9,  and  so  ad  infinitum. 
W non  the  root  is  an  odd  composite  number  the  values  of  the  threo 
groups  of  letters  have  to  be  adjusted  os  in  squares,  also  in  cubes  of 
an  even  root.  A similar  process  enables  us  to  place  successive 
numbers  in  the  colls  of  several  equal  squares  in  which  the  Naaical 
■animations  are  the  same  in  each,  as  in  diagrams  X. 

Among  the  many  ingenious  squares  given  by  various  writers,  this 


article  may  justly  clow  with  two  by  Euler,  in  thiffiatoire  dc  TAea- 
tUtni* Ropalt  da  Science*,  Berlin,  1769,  In  diagram  Y the  natural 
numbers  show  the  path  of  a knight  that  moves  within  an  odd  square 
in  such  a manner  that  tho  sum  of  pairs  of  number*  opposite  to 
and  ennidisUnt  from  the  middle  figure  is  its  double.  In  diagram 
Z the  knight  returns  to  its  starting  cell  in  a square  of  6,  ana  the 
difference  between  the  pairs  of  numbers  opposite  to  and  equidistant 
from  tho  middle  point  Is  18. 

A model  consisting  of  seven  Nosik  eu6e«,  constructed  by 
Mr  Frost,  can  be  seen  in  tho  South  Kensington  Museum.  The 
centres  of  tho  cubes  are  placed  at  equal  distances  in  a straight 
line,  the  similar  face*  looking  the  aamo  way  in  a plane  parallel  to 
that  line.  Each  of  the  cubea  has  seven  parallel  glass  plates,  to 
which,  on  one  aide,  the  seven  numbers  in  the  septenary  scale  are 
fixed,  and  behind  each,  on  the  other  side,  its  value  in  the  common 
scale.  120],  the  middle  number  from  1 to  74,  occupies  tho  central 
cubelet  of  tbo  middle  cube.  Besides  each  cube  having  separately 
the  same  Naaical  summation,  this  is  also  obtained  by  adding  tbo 
numbers  in  any  seven  similarly  situated  cubeleta,  one  in  each 
cube.  Also,  tho  sura  of  all  pairs  of  numbers.  In  a straight 
lino  through  the  central  cube  of  tho  system,  equidistant  from  it, 
in  whatever  cubea  they  are,  is  twice  1201. 

A very  complete  btbHoffraphlcoJ  Index  of  writer*  on  thb  eabjoct  I*  aJrtit  to 
Pi  ofeewr  Lucu’a  tUcrdalioM  JlaJh/maUqwt,  Fails,  1862.  (A.  U.  F.) 

MAGISTRATE.  Tho  term  magistrate,  derived  from 
the  Latin  nurgiglratu*,  is  one  of  more  general  and  compre- 
hensive meaning  than  Justice  of  the  Peace,  which  has 
already  been  treated  of  (vol.  xiit  p.  789),  and  ie  of  far 
higher  antiquity.  In  its  full  significance  it  indicates  one 
side  of  the  universal  public  relation  by  which  men  are 
connected  together  as  governors  and  governed — in  other 
words,  as  magistrates  and  people.  Of  magistrates  some 
are  supreme,  in  whom  the  sovereign  power  and  executive 
government  of  the  state  reside,  os  the  king  or  queen 
regnant,  or  the  president  of  a republic,  as  of  the  United 
States;  and  such  a functionary  would  formally  be  designated 
the  first  magistrate  of  the  realm  or  state.  Speaking  gene- 
rally, a magistrate  i&ay  be  described  as  a public  civil  officer 
invested  with  legal  or  other  authority.;  but  the  term  is 
more  particularly  applied  to  subordinate  officers,  as  justices 
of  the  peace  and  the  like,  deriving  their  authority  solely 
from  the  chief  of  the  state  or  in  virtue  of  legislative  enact- 
ment. During  the  Roman  republic  the  offices  of  magistrate 
and  judge  were  distinct  and  separate.  A magistrate  was 
appointed  cum  jurisdiction*  el  imperio  ; to  a judge  belonged 
only  nuda  notiosine  jurisdiction*  ei  imperio.  The  office  of 
the  magistrate  was  to  inquire  into  matters  of  law ; and 
whatever  business  was  transacted  before  him  was  said  to 
be  done  t»  jure.  The  office  of  the  judge  was  to  inquire 
into  matters  of  fact ; £nd  whatever  was  transacted  before 
him  was  said  to  be  done  in  judicin.  This  distinction  ia 
thus  clearly  defined  by  Cicero  in  his  well-known  oration  for 
Cluentios  :■ — u Legum  ministri,  magistral  us  ; legum  inter- 
pretes,  judices.”  When  the  magistrate  took  cognizance  both 
of  the  law  and  the  fact  be  was  said  to  administer  justice 
extra  ordinem ; and  the  judgment  so  administered  was 
called  extraordinary.  The  magistrate,  when  he  decided  on 
matters  of  law,  was  assisted  by  a council  of  ten,  called 
decemviri  litibus  judicandis.  To  these  wes  *added  in 
important  cases  another  council  of  one  hundred  and  five 
persons,  selected  from  each  tribe,  whose  judgment  was  final; 
this  was  culled  judicium  cenlumvirale.  After  tho  decline 
of  the  Roman  republic  tho  ofijees  of  magistrate  and  judge 
were  united,  by  which  means  all  judgments  became  extra- 
ordinary, and  the  distinction  of  what  was  done  injure  and 
in  judicio  was  abolished.  The  magistrates  were  chosen 
only  from  the  patricians  in  the  early  republic,  but  in  the 
course  of  time  the  plebeians  shared  in  these  honours.  Tho 
chief  magistrates  of  Athens  were  designated  archona. 
They  wero  nine  in  number,  and  none  were  chosen  but 
such  as  were  descended  from  ancestors  who  had  been  free 
citizens  of  the  republic  for  three  generations.  They  took 
an  oath  that  they  would  observe  the  laws,  administer 
justice  with  impartiality,  and  never  sutler  themselves  to 
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be  corrupted.  They  all  had  the  power  of  punishing  mate* 
factors  with  death.  The  chief  among  them  was  called 
archon,  and  the  year  took  its  designation  from  him, — the 
archon  eponymus,  who  was  also  constituted  a sort  of  state 
protector  of  those  who  were  unable  to  defend  themselves. 
The  Franks,  LocAnirda»  and  Saxons  appear  to  have  been 
jealous  of  judicial  authority,  and  averse  to  removing  what 
concerned  a man's  private  right  out,  of  the  hands  of  his 
neighbours  and  equals;  every  ten  families  are  supposed  to 
have  had  a magistrate  of  their  own  election,  the  tything 
man  of  England,  the  decanus  of  Franco  and  Lombardy. 
The  decanus  was  the  lowest  species  of  judge. 

siee  DLcksionr's  CouitMutarus,  1825  ; Cowet,  Law  Diet.,  1717  ; 
GriiUrt’a  llatljwr  on  th t Civil  Law,  1836  ; HalUm,  Middle  Ages. 

MAQLIABECHI,  Antonio  (1633-1714),  one  of  the 
most  remarkable  bibliophiles  of  his  time,  was  bom  at 
Florence,  October  28,  1633,  and  followed  the  trade  of  a 
goldsmith  until  1673,  when  he  received  the  appointment 
of  librarian  to  the  gTand-duke  of  Tuscany,  a post  for  which 
he  had  qualified  himself  by  his  vast  stores  of  self -acquired 
learning.  He  died  on  July  4,  1714,  bequeathing  bis  large 
private  library  to  the  grand-duke,  who  in  turn  handed  it 
over  to  the  city.  Seo  Libraries,  voL  xiv.  pp.  530,  548. 

MAGNA  CHARTA.  See  Charter,  and  England. 
voL  viii.  pp  306,  308. 

MAGNA  ORyECIA.  Seo  Gr.ecta. 

MAGNESIA,  in  aucient  geography,  was  the  name  of 
two  cities  in  Asia  Minor,  both  of  considerable  interest 
and  importance. 

(1)  A city  of  Tonia,  situated  on  a small  stream  flowing 
into  the  valley  of  the  Meander,  whence  it  was  commonly 
called  Magnesia  ad  Meandram.  It  was  distant  1 20  stadia  or 
1 5 Roman  miles  from  Miletus,  and  rather  less  from  Ephesus. 
According  to  traditioo,  as  well  as  the  similarity  of  names, 
it  was  founded  by  a body  of  colonists  from  the  Thessalian 
tribe  of  the  Magnetos,  with  whom  were  associated,  accord- 
ing to  Strabo,  some  Cretan  settlers.  It  was  thus  not 
properly  an  Ionic  city,  and  for  this  reason  apparently  was 
not  included  among  the  cities  of  tho  Ionic  league,  though 
superior  in  wealth  and  prosperity  to  most  of  them,  except 
Ephesus  and  Miletus.  It  was  indeed  taken  and  destroyed 
by  tho  Cimmerians  in  their  irruption  into  Asia  Minor 
(about  660  B.C.),  but  was  soon  after  rebuilt,  and  gradually 
recovered  its  former  prosperity.  . It  was  one  of  the  towns 
assigned  by  Artaxerxes  to  ThomistocleB  for  his  support  in 
his  exile,  and  thero  tho  latter  ended  his  days  (449  B.C.). 
In  later  times  it  was  chiefly  noted  for  its  temple  of  Artemis 
Leumpbryne,  which,  according  to  Strabo,  surpassed  that  at 
Ephesus  in  the  beanly  of  its  architecture,  though  inferior 
to  it  in  size  and  wealth.  Tho  remains  of  this  temple,  as 
well  as  of  the  ancient  city  adjoining  it,  arc  still  extant,  and 
have  been  laid  open  by  recent  excavations.  They  are 
described  by  M.  Texier  (Asie  Alinenre,  vol.  iil).  Magnesia 
continued  under  the  kings  of  Pergamum  to  be  one  of  the 
most  flourishing  cities  in  this  part  of  Asia,  but  appears  to 
have  gradually  declined  under  the  Roman  empire,  and  its 
name  disappears  from  history,  though  its  continued  exist- 
ence is  attested  by  coins  as  late  as  the  time  of  Gallienus. 

(2)  A city  of  Lydia,  about  40  milee  north-east  of 
Smyrna,  which  stood  on  the  southern  bank  of  tho 
river  Hcrmus,  at  the  foot  of  Mount  Sipylus,  from  which 
circumstance  it  was  often  called  for  distinction’s  sake 
Magnesia  ad  Sipylum.  It  is  probable  from  its  name  that 
it  was  founded,  like  the  city  of  the  same  name  in  the 
valley  of  the  M wonder,  by  Mngnesian  colonists  from 
Tbeesalv  -t  but  we  have  no  authority  for  the  fact  Nor  is 
any  mention  of  the  town  found  in  history*  till  190  b.c., 
when  the  Syrian  king,  Antiochus  the  Great,  was  defeated 
under  its  walla  by  the  Roman  consul  L.  Scipio,  who 
derived  from  his  success  in  this  campaign  the  surname  of 
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Asiaticus.  Magnesia  became  a city  of  importance  under 
the  Roman  dominion,  and,  though  nearly  destroyed  by  an 
earthquake  in  the  reign  of  Tiberius,  was  restored  by  that 
emperor,  and  continued  to  flourish  throughout  the  period 
of  the  Roman  empire.  It  was  one  of  the  few  towns  in  this 
part  of  Asia  Minor  that  retained  ito  prosperity  under  the 
Turkish  rule ; and  Manisa  (</,».)  is  at  the  present  day  a 
large  and  flourishing  town  with  considerable  trade. 

MAGNES1U  M,  a metallic  element  (symbol  Mg)  forming 
a basic  oxide  “ magnesia,”  MgO,  which  in  some  form  or 
other  is  universally  disseminated  throughout  the  whole  of 
the  earth's  crust,  apart  from  the  large  masses  of  mineral  con- 
sisting essentially  of  magnesia  compounds.  This  accounts 
for  the  presence  of  at  least  traces  of  magnesia  in  the  ashes 
of  all  plants  and  animals,  and  for  its  presence  in  almost  all 
natural  waters.  In  these,  however,  it  in  general  is  present 
only  as  a quasi-contamination  of  the  lime ; in  certain  mineral 
waters,  on  the  other  hand,  known  as  bitter  waters  (os  those 
of  Epsom,  Sedlitz,  Pilllna),  sulphate  of  magnesia  forms 
the  principal  solid  component  All  native  chloride  of 
sodium  is  accompanied  by  magnesia  salts,  including  the 
cases  of  salt-springs  and  of  ocean-water,  the  latter  contain- 
ing about  0*21  per  cent  of  magnesia  as  sulphate  and 
chloride. 

Of  magnesium  minerals  we  may  name  the  following: — 

A Silicates. — (1)  Olivine,  SiOj.2MgO,  occasionally  met 
with  in  transparent  crystals  (“chrysolite”),  but  more  fre- 
quently embedded  as  an  admixture  in  lava,  basalt,  and 
other  rocks , also  in  meteorites.  (2)  Augite  and  (3)  horn- 
blende, both  MgO.SiOr  The  latter  more  frequently  than 
the  former  forms  independent  rocks  ; both  occur  abundantly 
as  components  of  more  ordinary  mixed  rocks,  all  basalts 
containing  augite  sb  a principal  component  (4)  Ser- 
pentine, SiOjjSHjO.SfSiOj^MgO)  + 2Aq  (meaning  2HtO 
loosely  combined), — a very  common  mineral ; there  are 
mountain  masses  consisting  almost  of  it  alone.  In  all  these 
silicates,  and  more  especially  in  (2)  and  (3),  the  MgO  i» 
partly  replaced  1>y  FeO,  CaO,  MnO,  and  other  isomorphou* 
oxides,  these  latter  not  unfrequently  even  predominating 
over  the  MgO  itself.  Their  names,  in  fact,  represent  genera 
of  minerals  comprising  each  numerous  species.  Asbestos 
(so  remarkable  on  account  of  its  exceptional  structure, 
which  lends  itself  for  the  production  of  fire-proof  textile 
fabrics,  paper,  pasteboard,  tfcc.)  must  be  mentioned  here, 
as  some  varieties  fall  under  hornblende,  others  under 
chryaotil  (included  in  serpentine).  More  purely  magnesian 
are— (5)  talc,  4SiOj>.3MgO.H?0  (Rammelsberg),  and  (6) 
meerschaum,  38iOr2MgO  + 4(?)H20  (same  authority). 

B.  Carbonates. — Of  these  the  most  abundant  are  'he 
dolomites,  all  compounds  of  the  carbonates  of  lime  aud 
magnesia,  xCa(l  -x)Mg.O.COj,  where  x may  assume 
almost  any  value  down  to  zero,  which  it  actually  baa  in 
“ magnesite,”  MgOCO-  Bitter  spar,  MgOCO;,  is  very 
similar  to  and  iaomorpnous  with  Iceland  spar,  CuOCOr 

C.  Soluble  Salts, , known  chiefly  as  occurring  in  the 
famous  salt-deposits  of  Stassfurth  in  Germany  : — kicserite, 
MgOSOyHjO  (Epsom  salt  minus  6HaO);  camallite, 
MgClykCl  + filijO ; kainite,  a hydrated  compound  of 
chlorides  and  sulphates  of  magnesium  and  potassium. 

Any  of  these  minerals  may  be  used,  and  A (4),  B,  and 
C are  actually  used  for  the  preparation  of  magnesium 
compounds  Starting  from  magnesite,  we  need  only  sub- 
ject it  to  gentle  ignition  to  obtain  the  oxide  MgO ; treat- 
ment with  dilute  sulphuric  or  muriatic  acid  produces  the 
sulphate  (Epsom  Balt,  q.v.)  or  the  chloride,  as  a solution, 
contaminated  in  general, — chiefly  wi*h  iron,  also  with 
alumina,  and  perhaps  lime.  The  two  former,  after  peroxide 
tion  of  the  iron  by  chlorine,  may  be  eliminated  by  digestion 
with  powdered  magnesite,  and  filtered  off.  The  acidi6ed 
muriate  solution,  on  evaooration  and  cooling,  deposits  Urana- 
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parent  crystal*,  MgCL^HjO,  very  hygroscopic,  very  readily 
soluble  in  water,  and  (like  the  anhydrous  salt)  soluble  also 
in  alcohol  When  dehydrated  by  heat  it  loses  acid  (HCl), 
so  that  the  residue  is  largely  contaminated  with  oxychlorides, 
MgClfXMgO.  Certain  of  these  are  industrially  important 
as  cements,  used  by  dentists  and  otherwise.  A concentrated 
eolation  of  the  chloride,  made  into  a paste  with  the  ignited 
(C02-free)  oxide,  in  a few  hoars  hardens  into  a stone 
susceptible  of  polishing  (Sorel).  To  prepare  the  anhydrous 
chloride,  the  crystallized  or  dissolvod  hydrated  salt  is 
evaporated  with  sal-ammonia  to  dryness,  and  the  residue 
(a  stable  double  salt)  is  ignited  in  platinum.  Pure  chloride, 
MgCl*  remains  as  a clear  liquid,  solidifying  on  cooling  into 
a compact  aggregate  of  flexible  crystal-leaves  of  a mother- 
of-pearl  lustre.  From  the  chloride  the  metal  can  be  pro- 
duced, either  by  electrolysing  the  fused  snbstance,  or  (more 
conveniently)  by  Caron  and  Doville's  method : 600  grammes 
Of  the  chloride,  480  grammes  of  powdered  fluor-spar,  and 
230  grammes  of  finely  cut-up  sodium  are  mixed,  and  thrown, 
small  portions  at  a time,  into  a red-hot  crucible,  which  is 
then  well  covered.  When  the  reaction,  which  is  violent, 
is  over,  the  contents  are  well  stirred  with  an  iron  rod  to 
cause  the  small  metal-beads  to  unite  into  bigger  lumps, 
which,  after  cooling,  are  picked  from  the  broken-up  mass. 
Sonstadt  (who,  along  with  Mellor,  was  the  first  to  prepare 
magnesium  industrially)  substitutes  for  plain  MgClt  the 
double  chloride  of  potassium  and  magnesium,  obtainable 
synthetically  from  the  hydrated  components  without  the 
use  of  sal-ammoniac,  or  simply  by  ignition  of  pure  carnal- 
lite.  To  purify  the  crude  metal  Sonstadt  and  Mellor  distil 
it  “ per  dascensum  ” out  of  an  iron  crucible  provided  with 
a pipe  piercing  the  bottom  and  reaching  up  to  almost  the 
lid;  an  atmosphere  of  coal-gas  is  established  to  prevent 
oxidation  of  the  metal  in  this  operation,  as  also  in  the 
subsequent  casting  of  the  ingot 

The  metal  magnesium  has  the  colour  of  silver,  and  re- 
mains unchanged  in  dry  air ; in  ordinary  air  it  tarnishes 
a little  more  readily  than  ztnc  does.  It  is  malleable  and 
ductile,  but  has  little  tenacity.  The  specific  gravity  is  1'75  ; 
thus  it  is  considerably  lighter  than  even  aluminium,  whoso 
specific  gravity  is  2 6.  It  fuses  and  distils  at  about  the 
same  temperatures  as  zinc.  It  is  generally  sold  in  the  form 
of  thin  ribbon,  being  nsed  for  the  easy  production  of  highly 
intense  light.  The  ribbon  kindles  readily  in  a candlo 
flame,  and  then  continues  burning  most  intensely  by  itself, 
the  solid  oxide  produced  radiating  out  abundant  light  A 
wire  03  millimetre  ( — 012  inch)  thick  gives  out  the 
light  of  74  atearine  candles  weighing  100  grammes  (|  lb 
avoirdupois)  a piece  (Bunsen  and  Roscoe).  It  used  to  be 
employed  for  photographing  at  night,  but  is  now  super- 
seded by  the  electric  light  Magnesium  has  the  excep- 
tional property  of  combining  (at  a bright  red  heat)  directly 
with  nitrogen  gas  into  MgsNo  (Briegleb  and  Geuther),  a 
greenish-yellow  powder,  whicn,  when  heated  in  steam, 
yields  magnesia  and  ammonia,  NHy 

Of  magnesium  salts  the  most  important  is  the  sulphate, 
Epsom  Salt  (?.».).  This  salt  serves  as  a raw  material 
for  the  preparation  of  two  or  three  medicinally  important 
substances,  especially  magnesia  alba.  When  epsom  salt 
solution  is  precipitated  by  carbonate  of  soda,  the  salt 
MgOCOjj,  first  formed,  loses  carbon!c  acid  and  takes  up 
water,  forming  a precipitate  of  the  approximate  composi- 
tion 3MgCO*.Mg(QH)2  + 2 to  3 times  HaO.  When  pre- 
pared by  cold  precipitation  it  forma  a very  light,  when  in 
the  heat  a somewhat  denser,  white  powder  (magnesia  alba 
levis  and  ponderosa).  This  substance  holds  an  important 
position  in  the  history  of  chemistry,  having  served,  in  the 
hands  of  Black,  to  prove  finally  the  individual  existence  of 
magnesia  as  something  distinct  from  lime,  and  helped  him 
in  establishing  the  true  relation  between  "caustic”  and 


“ mild  ” alkalies.  Before  his  time  the  u causticity.**  wa* 
supposed  to  go  into  the  "mild”  substance  from- the  fire; 
Black  showed  that  it  is  owing  to  the  lots  of  a ponderable 
substance,  which  he  called  M fixed  air,”  that  is,  carbonic 
acid.  It  was  in  this  memorable  research  that  fur  the  first 
time  in  chemistry  the  balance  was  used  for  the  precise 
determination  of  quantitative  relation* 

Magnesia,  the  oxide  MgO,  is  produced  by  the  gentle 
ignition  of  magnesia  alba.  It  is  a white  powder,  absolutely 
infusible  and  non-volatile,  and  not  reducible  by  charcoal, 
and  is  used  medicinally.  The  gently  ignited  oxide  com- 
bines very  slowly  with  water  into  the  practically  insoluble 
hydrate  MgO.H20.  Magnesia  when  boiled  with  sugar- 
water  dissolves  into  a solution  of  saccharate,  and  in  this 
form  is  sometimes  administered  medicinally  in  lieu  of  plain 
magnesia.  Magnesia  alba  (also  the  normal  carbonate) 
dissolves  rather  largely  in  carbonic  acid  water.  Accord- 
ing to  R.  Wagner,  one  part  of  MgOCO^  dissolves  in  760 
parts  of  water  saturated  by  carbonic  acid  under  I atmo- 
sphere pressure.  Under  6 atmospheres  pressure  it  requires 
only  76  parts  of  carbonic  acid  water  for  its  solution. 
Dinneford’s  “ fluid  magnesia  ” is  a solution  of  such  bicar- 
bonate of  magnesia.  The  bicarbonate  solution,  when 
allowed  to  stand  in  air,  deposits  crystals  of  hydrated  nor- 
mal carbonate,  MgOOs  + 3 or  5HaO. 

Magnesia  preparations  play  a great  part  in  therapeutics. 
The  oxide  and  basic  carbonate  (also  the  dissolved  forms  of 
saccharate  and  bicarbonate)  are  used  iu  small  doses  aa 
anti-acids,  in  larger  ones  as  very  mild  purgatives,  for 
children  more  especially.  For  the  latter  purpose,  however, 
the  sulphate  is  generally  preferred  as  acting  far  more  ener- 
getically. The  nauseous  bitter  taste  of  the  salt  c&fl  be 
concealed,  to  some  extent,  by  acidification  of  its  solution 
with,  dilute  sulphuric  acid.  Citrate  of  magnesia,  being 
exceptionally  free  of  the  "Bittererde"  taste,  was  introduced 
some  thirty  years  ago  by  the  French  as  a pleasant  substi- 
tute for  Epsom  salt,  and  it  has  since  come  much  into 
fashion  everywhere,  although,  weight  for  weight,  it  is  far 
less  efficient  than  the  sulphate.  The  preparation  of  dry 
soluble  citrate  offering  difficulties,  the  French  originally 
dispensed  it  exclusively  in  the  dissolved  form  of  “ Limon- 
ade  au  citrate  de  znagn&ie,”  a flavoured,  decidedly  acid 
solution  of  the  salt,  rendered  effervescent  by  addition  .of 
some  bicarbonate  of  soda  immediately  before  corking  up. 
In  England  it  is  generally  preferred  to  offer  the  dry  in- 
gredients of  the  “limonade”  in  the  form  of  "granular 
effervescent  citrate  of  magnesia.”.  Magnesia  alba  is 
pounded  up  with  au  excess  of  citric  acid  crystals  and  a 
few  drope  of  water  to  produce  a paste  of  amorphous  acid 
citrate,  which  is  dried  at  a temperature  below  30’  C.  At 
higher  temperatures  the  salt  would  pass  into  a crystalline, 
insoluble,  and  consequently  therapeutically  valueless  modi- 
fication. The  citrate  is  mixed  with  bicarbonate  of  soda, 
citric  acid,  and  sugar,  mado  into  a “ dough  ” with  alcohol, 
granulated,  and  dried.  The  granules,  when  thrown  into 
water,  dissolve  with  effervescence.  We  must  not  omit  to 
Btate  here  that  much  of  what  is  sold  under  the  namo  is  a 
mere  concoction  in  which  Epsom  salt  figures  as  "citrate.” 
To  test  a solution  for  magnesia,  remove  whatever  can  be 
precipitated  by  means  of  sulphuretted  hydrogen  or  sul- 
phide of  ammonium;  then  eliminate  lime,  baryta,  and 
strontia  by  precipitation  with  carbonate  of  ammonia  in  the 
presence  of  sal  ammoniac.  The  magnesia  remains  dis- 
solved, and  can  be  precipitated  (and  detected)  by  addition 
of  phosphate  of  ammonia  (or  soda)  and  free  ammonia;  the 
salt  P04MgN'H4.6H«0  gradually  separates  out  as  a crystal- 
line precipitate.  This  method  of  course  fails  when  the 
magnesia  is  present  from  the  first  as  phosphate ; but  we 
cannot  here  enter  into  a consideration  . of  this  or  any  other 
exceptionally  difficult  case.  (w.  x>.) 
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MAGNETISM 


THE  word  magnetism  i*  derived  from  the  Greek  word 
fxdyvT]*,  which  wa a applied  to  an  ore  of  iron  possessing 
a remarkable  attractive*  power  for  iron,  and  supposed  to 
hawe  been  originally  found  near  the  town  of  Magnesia,  in 
Lydia.1  Thus  Lucretius  writes: — 

Quern  Magnet*  Toc&nt  patrio  de  nomine  Greii, 

Magnetum  quia  fit  patriis  in  fioibue  ortoa 
This  name  is  said  by  Plato  * to  have  been  given  to  it  by 
Euripides,  and  he  adds  that  moat  call  it  the  Heraclean 
atone.  It  is  needless  here  to  criticize  the  above  or  other 
derivations  that  have  been  given  for  the  word ; we  merely 
remark  that  it  is  now  applied  to  all  the  phenomena  kindred 
to  that  which  first  drew  attention  to  the  magnetic  iron  ore, 
viz.,  a selective  attraction  for  iron. 

In  the  following  article  wo  shall  give,  in  the  first  place, 
a sketch  of  the  leading  phenomena  of  strongly  magnetic 
bodies.  We  shall  then  describe  a provisional  theory  suf- 
ficient  to  render  a general  account  of  these  phenomena, 
and  shall  afterwards  proceed  to  render  this  theory  more  pre- 
cise, tp  develop  it  to  its  necessary  conclusions,  and  to  com- 
pare these  with  experiment,  indicating  whore  the  theory  is 
either  incorrect  or  incomplete.  Then  we  shall  discuss  the 
paramagnetic  and  diamagnetic  properties  of  all  bodies,  as 
expounded  by  Faraday;  an  account  will  be  given  of  the  con* 
nexion  between  tho  magnetic  and  the  other  physical  proper- 
ties of  bodies ; and,  lastly,  we  shall  endeavour  te  give  some 
idea  of  the  different  physical  theories  that  have  been  pro- 
posed in  order  to  give  something  more  than  a mere  short- 
hand record  of  the  facts  of  observation. 

Leading  Phenomena. 

It  appears,  from  what  Lucretius  says  in  the  passage 
above  quoted,3  that  the  Greeks  and  Homans  were  aware, 
not  only  that  the  loadstone,  or  magnetic  iron  ore,  attracted 
iron,  but  also  that  it  endued  iron  in  contact  with  it  with 
iU  own  peculiar  property.  Thus  an  iron  ring  will  hang 
suspended  by  the  attraction  of  a loadstone,  and  from  that 
ring  another,  and  so  on,  up  to  a certain  number,  depending 
on  the  power  of  the  stone  and  tho  weight,  Ac.,  of  the  rings. 
They  were  also  aware  that  the  attraction  was  confined  to 
iron,  or  at  all  events  was  not  indiscriminate,  and  that  it  was 
not  destroyed  by  the  intervention  of  other  bodies,  such  as 
brass,  between  the  magnet  and  the  iron.  It  appears,  too, 
from  the  passage — 

Fit  quoque  ut  a lapide  hoc  ferri  nature  recedat 
Internum,  fugere  atqoe  sequi  contact*  riciaaim,  4c.—* 
that  they  had  an  idea  that,  under  certain  circumstances, 
the  attraction  might  be  replaced  by  a repulsion.  If,  how- 
ever, we  understand  aright  the  latter  part  of  Lucretius's 
somewhat  obscure  description  of  what  seems  to  have  been 
an  actual  experiment  of  his  own,  this  notion  was  in  reality 
a hasty  generalization,  not  justified  by  the  observed  facta4 
In  any  case  there  seems  no  warrant  for  assuming,  as  some 
have  done,  that  the  ancients  had  any  definite  conception  of 
magnetic  polarity. 

What  they  wanted  in  definite  experimental  knowledge 
they  supplied  by  an  abundant  use  of  the  imagination. 

* Gilbert,  Ik  Magnete,  lih.  L chap.  iL,  «aya,  “ Magneda'ad  Mm- 
•ndrutn" ; but  it  i>  uncertain  whether  this  or  MagnenJa  ad  Slpylum  U 

* rj  A/9*  E&ptvlBiff  pb  Mmyintn*  mvipaat*,  ol  Si  wuAAol 
'HpdjfKiiar  (Ion,  533  D’t.  Bee  Munro  a Lucretius,  rol  1„  j>.  362. 
The  other  name  it  from  Iferarlca  in  Lydia. 

* Bk.  vi  line  906  tq.,  and  /34G  *y.;  comp.  Plato,  lor.,  ut  rupra, 
whom  there  ia  reeaon  to  thick  be  U quoting. 

4 Bee  below,  p.  225. 


We  are  told,  for  instance,  that  the  magnet  attracts  wood 
and  flesh,  which  was  certainly  beyond  their  powers  of 
observation ; that  it  is  effective  in  the  cure  of  disease ; 
that  it  affects  the  brain,  causing  melancholy  ; that  it  acta 
as  a love  philtre;  that  it  may  be  used  in  testing  the 
chastity  of  a woman  ; that  it  loses  its  power  when  rubbed 
with  garlic,  but  recovers  it  when  treated  with  goat's  blood  ; 
that  it  will  not  attract  iron  in  the  presence  of  a diamond, 
and  much  else  that  was  eagerly  copied  by  the  Vroudsr-loving 
writers  of  the  Middlo  Ages. 

The  science  of  magnetism  made  no  real  progress  till  the 
invention  of  the  mariner’s  compass.  The  early  history  of 
this  instrument  is  very  obscure.  According  to  some  autho 
rities  it  was  invented  in  China,  and  found  its  way  into 
Europe  probably  through  Arabian  sources.  The  light 
thrown  by  recent  researches  on  the  literature  of  the  Chinese 
has  apparently  thrown  doubt  upon  their  claim  to  this 
invention,*  although  the  knowledge  of  tho  loadstone  and 
its  attractive  property  may  have  been  older  among  them 
than  even  among  the  Greeks.  The  first  accounts  of  the 
compass  in  Europe  go  beck  to  the  12th  century,  and, 
although  the  instrument  described  is  very  rough,  it  is 
not  spoken  of  as  a new  invention.  In  its  earliest  form 
it  seems  to  have  consisted  simply  of  an  iron  needle  which 
was  touched  with  the  loadstone  and  placed  upon  a pivot, 
or  floated  on  water,  so  that  it  could  turn  more  or  less 
freeljr.  It  was  found  that  such  a needle  came  to  rest  in  a 
position  pointing  approximately  north  and  south  (soma 
accounts  say  east  and  west,  in  which  case  there  must  have 
been  a cross  piece  on  the  needle  to  indicate  what  was  pro- 
bably tho  important  direction  for  the  mariner).  As  these 
compasses  were  made  of  iron  (steel  was  not  used  till  mnch 
later),  and  were  probably  ill-pivoted,  they  must  have  been 
very  inaccurate;  and  the  difficulty  of  using  them  must 
have  been  much  increased  by  the  want  of  a card,  which 
was  a later  addition  made  apparently  by  the  Dutch. 

It  is  unnecessary  to  enter  into  more  detail  here  respect- 
ing the  early  history  of  the  compass,  os  the  matter  has 
been  very  fully  treated  in  the  article  Compass.6  We  pro- 
ceed therefore  to  Bhow  the  bearing  of  the  invention  upon 
the  science  of  magnetism.  It  will  at  once  be  seen  that  it 
involves  two  scientific  discoveries  of  capital  importance  : — 
first,  that  the  loadstone  can  transmit  to  iron  with  which  it 
comes  in  contact  a permanent  property  like  its  own ; and, 
secondly,  that  a loadstone  or  magnet  if  suspended  freely 
will  turn  so  that  a certain  direction  in  it  assumes  a fixed 
position  relative  to  tho  geographical  meridian,  a certain 
part  of  the  magnet  turning  always  towards  the  north,  and 
the  part  opposite  towards  the  south.  These  opposite  parts 
of  the  magnet  are  called  its  “ poles." 

To  fix  our  ideas  we  shall  describe  a process  by  whicl 
we  might  definitely  determine  this  direction  in  the  magnet 
Following  the  example  of  Gilbert,  let  us  consider  a 
spherical  magnet  Our  reason  for  dealing  with  this  form 
in  the  first  instance  is  to  make  it  perfectly  clear  that  the 
phenomena  depend  essentially  on  something  apart  from 
the  form  of  the  body.  W’e  shall  suppose  that  the  magnet 
is  homogeneous  as  to  its  mass,  so  that  its  centre  of  gravity 

• See  MtiSlendorff,  Z.  D.  If.  O.,  xxxr.  76.* 

• It  may  be  mentioned  that  the  atatement  that  Peter  Adaiger,  ix 
a letter  written  in  1296^  mention*  the  m*irnrtic  declination,  appear* 
to  be  a raisUka,  arising  from  the  mUtrsnacriptioo  of  » title.  Bee 
Wenckebach,  quoted  by  La  moot,  NandbveA  <Ut  Magnetum**,  p.  449. 
The  poflaag*  from  Are  Frode,  quoted  by  Hanateen,  and  alluded  to  fas 
last  edition  of  thta  encyclopaedia,  appear*  alao  to  be  of  doubtful 
antiquity.  See  Poggendorff.  OtachichU  der  Phyiik,  p.  99. 
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coincides  with  its  centre  of  figure.  Suspend  this  spherical 
magnet  by  a line  thread  of  untwisted  silk,  attached  to  any 
point  of  its  surface,  say  P.  After  the  magnet  has  come  to 
rest,  mark  the  vertical  plane  through  tho  centre  which  falls 
in  the  geographical  meridian ; this  may  be  done  i>y  trac- 
ing a great  circle  on  the  surface  of  tho  magnet-  Next 
find  the  point  F in  which  the  vertical  through  P cuts 
the  surface  again,  and  suspend  the  magnet  by  P',  again 
marking  tho  plane  which  falls  in  tho  meridian.  Now, 
find  the  piano  which  bisects  the  acute  angle  between  the 
two  former  planes,  mark  it  by  a great  circle,  and  call  it 
the  axial  piano  of  P.  If  we  thus  find  the  axial  planes  of 
any  number  of  points,  we  shall  find  that  they  all  intersect 
in  one  common  line  passing  through  the  centre  of  the 
sphere.  Wo  may  call  this  line  the  “ axis  " of  the  magnet. 
Let  us  mark  the  points  where  it  cuts  the  surface ; wo  may 
call  these  the  “poles”  of  tho  magnet  Wo  shall  then  observe 
that,  however  wo  suspend  it,  the  magnet  will  always  come 
to  rest  so  that  the  vertical  plans  through  the  axis  makes  a 
definite  angle  with  the  meridian.  This  angle  (5)  is  called  the 
“declination”  (also,  by  sailors,  the  “variation”);  it  varies 
from  place  to  place,  and  from  time  to  time,  but  very  Blowly, 
bo  that  throughout  a limited  area  of  the  earth’s  surface, 
and  for  a limited  time,  it  may  be  regarded  as  constant.1 

One  end  of  the  axis  always  turns  northwards,  and  the 
oth*r  always  southwards;  we  ehall  call  the  former  tho 
north ”#and  the  latter  the  “south  pole,”  although,  for 
reasons  to  be  afterwards  explained,  it  would  be  more  appro- 
priate to  invert  the  order  of  these  namea  Henceforth  the 
Yertical  plane  in  which  the  axis  of  the  magnet  comes  to 
rest  will  bo  called  the  magnetic  meridian,  and  the  two 
horizontal  directions  in  this  plane  magnetic  north  and 
magnetic  south  respectively. 

It  must  be  carefully  noticed  that  there  is  a certain 
amount  of  arbitrariness  in  our  definition  of  the  axis  and 
poles  of  a magnet.  In  reality  it  is  only  tho  direction  of 
the  axis  that  is  fixed  in  the  body,  and  not  its  absolute 
position.  This  will  bo  made  plain  if  we  repeat  all  our 
experiments  with  the  spherical  magnet  after  fastening  to 
it  a piece  of  wax  or  other  non-magnetic  body,  so  as  to 
leave  its  magnetic  properties  unchanged,  but  to  throw  its 
centre  of  gravity  out  of  tbe  centre  of  figure.  Everything 
will  fall  out  as  before,  only  the  axial  planes  of  the  different 
points  of  suspension  will  now  meet  in  a line,  parallel,  it  id 
true,  to  the  axis  determined  before,  but  passing  through  the 
new  centre  of  gravity.  In  point  6f  fact,  therefore,  we 
might  choose  any  point  in  the  body,  draw  a fine  through  it 
in  ,the  proper  direction,  and  call  this  the  axis.  Hereafter 
•we  shall,  unless  the  contrary  is  stated,  draw  the  axis 
through  the  centre  of  gravity  of  the  body,  or  through  its 
centre  of  figure  if  it  has  one  ; and  we  define  tho  poles,  for 
the  present,  as  the  points  in  which  the  axis  cuts  the  sur- 
face of  the  magnet,  supposing,  as  will  be  generally  the 
case,  that  the  line  cuts  the  surface  in  two  points  and  no 
more. 

Having  now  obtained  a definite  idea  of  the  axis  of  a 
magnet,  and  seen  that  it  has,  in  tho  first  instance  at  least, 
nothing  to  do  with  the  external  form  of  the  body,  let  us 
proceed  to  make  an  artificial  magnet  of  the  particular  kind 
usually  called  a “ magnetic  needle,”  and  briefly  examine  its 
properties:  Take  a tolerably  thin  flat  piece  of  pretty 

hard  tempered  steel,  of  the  elongated  symmetrical  form 
NS  shown  in  fig.  1.  We  suppose  it,  in  the  first  place, 
in  an  unmagnetic  condition.  Let  it  be  pierced  by  a well- 
turned  axis  ab , passing  accurately  through  its  centre  of 
gravity,  and  perpendicular  to  its  plane,  so  that,  when  the 

1 For  the  early  observation*  on  the  circlin'.!  ion  the  reader  U re- 

ferred to  the  treatment  of  the  «ubject  of  terrv.trJal  magnethm  in  tho 
article  Meteorology.  At  the  present  time  the  declination  at  Green- 
wich i*  a little  over  18’ ; at  Edinburgh  it  would  be  about  4*  more. 
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axis  is  placed  on  two  horizontal  knife  edges,  tho  noedlo  will 
rest  in  any  position  indifferently.  Further,  let  four  very 
small  hooks,  r,  <(,  *,/,  be  attached,  two  (e,  d)  to  the  ends 
of  the  axis,  and  other  two  (e,f)  to  the  edges  of  the  needle  in 
a lino  perpendicular  to  NS.  Now  rub  tho  half  of  the  needle 
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Fig.  1. 

towards  N with  the  south  pole  of  the  spherical  magi: it 
whose  properties  we  have  just  discussed,  beginning  the 
stroke  at  the  middle  and  ending  it  at  the  point  of  the 
needle,  and  for  symmetry’s  sake  let  us  do  the  same  to  the 
other  side  of  the  needle,  and  then  repeat  this  process 
with  the  north  pole  of  the  sphere  on  the  -other  half 
towards  S.  Let  us  examine  the  properties  of  the  needle 
thns  “ magnetized.”  If  wb  suspend  it  first  by  the  hook  e 
and  then  by  the  hook  d,  we  shall  find  that  in  both 
cases  the  lino  joining  NS2  makes  very  nearly  the. same 
angle  with  the  geographical  meridian.  Hence  the  mag- 
netic axis  must  lie  in  a plane  through  NS  perpendi- 
cular to  the  plane  of  the  needle.  A similar  experiment 
with  the  two  hooks  e,  / will  show  that  the  magnetic  axis 
lies  approximately  in  tbe  plane  of  the  strip,  which  we  may 
suppose  for  the  present  to  be  infinitely  thin.  Hence  the 
magnetic  axis  may  be  taken  to  be  coincident  with  tbe  line 
,NS  inning  the  points  of  the  needle.  This  coincidence 
is,  however,  in  general  only  approximate,  and  in  delicate 
measurements  corrections  have  to  be  made  on  that  account, 
of  which  more  hereafter.  If  we  now  mount  our  magnetized 
needle  on  a piece  of  cork  or  two  straws,  and  float  it  in  a 
basin  of  water,  or  replace  its  axle  by  a small  cap  and  set 
it  on  a pivot,  we  have  the  mariner's  compass  in  its  early 
form.  We  shall  call  it  a magnetic  needle,  to  distinguish 
it  from  the  more  elaborate  compass  of  the  present  day.  A 
favourite  way  of  showing  the  directive  property  of  a 
magnet,  described  by  Gilbert,  is  to  magnetise  a sewing- 
needle,  and  lay  it  very  gently,  by  means  of  a fork  of  wire, 
on  the  surface  of  water ; it  will  float  and  turn  until  it  takes 
up  its  position  in  the  magnetic  meridian. 

A needle  mounted  in  thi*  way,  *o  as  to  have  great  freedom  to 
move  in  a horizontal  plane,  is  of  great  usa  in  magnetic  experiment* 
Gilbert  calls  it  a “ versorium."  When  very  delicate  applications  are 
in  view,  the  point  of  the  pri'ot  on  which  it  is  mounted  must  be  very 
hard  (say  of  hard  tampered  steel  or  iridium),  and  the  cap  should 
be  fitted  with  an  agate  or  other  hard  stone  having  a polished 
cavity  of  the  form  of  a blunted  rone  to  recede  the  pivot  A still 
better  arrangement,  also  used  by  Gilbert,  is  to  suspend  a short  and 
very  light  piece  of  iteel  wire — a fine  sewing  needle  may  be  used — 
by  mean*  of  a single  fibre  of  silk.  The  most  delicate  arrangement 
ot  all  is  to  uso  one  of  Sir  W.  Thomson’*  light  galvanometer  mirror* 
with  the  magnets  attached,  and  follow  its  movement*  by  means  of 
the  lamp  and  scale  a*  usual.  See  Galvanometer. 

Such,  with  as  much  of  modem  accuracy  imported  into 
them  as  was  necessary  for  clearness  of  exposition,  were  the 
facts  of  maguetism  os  known  up  to  the  beginning  of  the 
16th  century. 

Another  experiment  with  our  magnetized  needle  will 
enable  us  to  describe  the  next  important  magnetic,  die 
covcry.  In  its  unmagnetized  condition  the  needle  rested 
indifferently  in  any  position  when  its  axis  was  placed  on 

* Or  the  vertical  plane  through  it,  should  it  happen  to  be  uot  quita 
horizontal. 
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two  horizontal  knife  edges.  In  the  magnetized  state  this 
is  no  longer  the  case.  The  axis  of  the  needle  now  takes 
up  a fixed  position,  with  its  north 
end  pointing  downwards  (fig.  2), 
and  if  disturbed  will  oscillate 
about  that  position,  and  finally 
settle  into  it  again.  The  angle 
which  the  axis  NS  makes  with  the 
horizon  is  least  when  the  plane  of 
rotation  of  the  needle  is  in  the  mag- 
netic meridian  : the  angle  (i)  in  this 
esse  is  called  the  M dip,”  or  (by  Con- 
tinental writers)  the  “ inclination.” 

It  is  greatest,  viz.,  90',  when  the 
plaue  of  rotation  of  the  needle  is 
vertical  and  perpendicular  to  the 
magnetic  meridian.  At  Greenwich 
the  dip  is  about  67'  30'  at  the  pre- 
sent time.  If  we  place  the  needle 
with  its  plane  of  rotation  perpendi- 
cular to  the  line  of  dip,  the  equili- 
brium will  be  indifferent,  as  it  was  I*1 * **- 
in  all  positions  before  magnetization ; but  there  is  no 
other  position  of  the  magnetized  needle  for  which  this 
is  true. 

The  remarks  which  we  made  as  to  variation  in  Bpace 
and  time  of  the  declination  apply  also  to  the  dip.  The 
variation  from  place  to  place  differs,  however,  iu  nature 
from  that  of  the  declination.  Along  a line  running  io  the 
neighbourhood  of  the  geographical  equator,  partly  north 
and  partly  south  of  it,  the  dip  is  zero.  North  of  this  line, 
which  is  called  the  magnetic  equator,  the  north  end  of  the 
needle  dips  below  the  horizon ; and  the  angle  of  dip 
increases  as  we  go  northwards,  until,  at  a point  in  the 
Hudson’s  Bay  Territory,  the  needle  dips  with  its  north 
polo  vertically  downwards.  South  of  the  magnetic  equator 
the  south  end  dips  below  the  horizon;  and  there  is 
again  a point  in  the  southern  hemisphere  where  the  south 
end  dips  vertically  downwards.  These  points  are  called 
tha  “magnetic  poles”  of  the  earth.  For  farther  details 
on  this  subject  we  refer  the  reader  to  the  discussion  of 
terrestrial  magnetism  in  the  article  Meteorology. 

It  was  in  the  accurate  observation  of  the  declination  and 
dip  of  the  magnetic  needle  that  the  science  of  magnetism 
arose.  The  dip  appears  to  have  been  first  observed  by 
Georg  Hartmann,  vicar  of  the  church  of  St  Sebaldus  at 
Nuremberg  (1489-1564),  who  seems  to  have  been  in 
advance  of  hia  age  in  magnetical  matters.  In  a letter1  to 
Duke  Albrecht  of  Prussia,  dated  4th  March  1544,  he 
write* 


* 1 Beeideo,  1 find  this  alto  in  tne  magnet,  that  it  not  only  turns 
from  the  north  and  deflects  to  the  east  about  0"  more  or  lcss^as  I 
have  reported,  bat  it  points  downwards.  This  may  be  proved  as 
follows.  I make  a needle,  a finger  long,  which  stands  horizontally 
on  a pointed  pivot,  so  that  it  nowhere  inclines  towards  the  earth, 
bat  atands  horizontal  on  both  aides.  But  as  toon  as  I stroke  oue 
of  the  ends  (with  the  loadstone),  it  matters  not  which  end  it  be, 
then  the  needle  no  longer  stands  horizontal,  but  poiota  downwards 
{f&Ut  unter  tick)  some  9*  more  or  less.  The  reason  why  this 
happens  was  I not  able  to  indicate  to  his  Royal  Majesty.” 

From  this  it  will  be  seen  that  Hartmann  had  unques- 
tionably observed  the  tendency  of  the  magnetized  needle 
to  dip.  His  method  of  observing  is  of  course  unsuitod  far 


mearurement,  and  it  is  not  surprising  that  he  got  a result 
of  9*  instead  of  somewhere  about  70*. 

In  1576  the  dip  was  independently  discovered  by  Robert 
Norman,  a skilful  seaman  and  aa  ingenious  artificer, 
according  to  Gilbert  He  was  in  the  habit  of  making 
compass  needles,  and  carefully  balancing  them  so  as  to 
play  horizontally  on  their  pivots  before  magnetization. 

He  found  that,  alter  they  were  magnetized,  they  constantly 
dipped  with  the  north  end  downwards,  so  that  a counter- 
poise  had  to  be  added  to  bring  them  back  to  the  horizon. 

This  led  him  to  construct  a special  instrument,  the  proto- 
type of  the  modern  dipping  needle,  to  show  this  new 
phenomenon.  With  this  instrument  he  made  the  first 
accurate  measurement  of  the  dip,  and  found  it  to  be  71* 

50'  at  London.*  • 

The  early  English  magnetic  observers,  of  whom  Norman  ' 
and  Burroughs  (who  wrote  an  able  supplement  to  Noonan's 
work)  were  admirable  examples,  most  have  done  much  for 
the  introduction  of  precise  ideas  into  magnetism.  But  their 
fame  was  speedily  eclipsed  by  William  Gilbert  of  Colchester8  GObere 
(1540-1603),  whom  Poggendorff  has  justly  called  the 
Galileo  of  magnetism,  and  whom  Galileo  himself  thought 
enviably  great  In  his  great  work  entitled  Dt  Magnet* 
Magnetic*  eque  Corporibu*  et  de  Magno  Magnet*  Tellur t 
Phytiologia  tfova,  first  published  in  1600,  we  find  a com- 
plete account  of  what  was  known  of  magnetic  phenomena 
up  to  his  time,  with  a large  number  of  new  ideas  and  new 
experimental  facts  added  by  himself.  We  find  in  Gilbert's 
work,  in  a more  or  leas  accurate  form,  nearly  all  that  we 
shall  lay  before  the  reader  in  the  first  section  of  this  article, 
described  very  much  in  the  language  that  we  shall  use. 

“ How  far  he  was  ahead  of  his  time  is  best  proved  by  the 
works  of  those  who  wrote  on  magnetism  during  the  first 
few  decades  after  his  death.  They  contributed  in  reality 
nothing  to  the  extension  of  this  branch  of  physical  science.”  4 * * * 

Mutual  Action  of  Like  and  Unlike  Pol* z. — If  we  take  a Lika 
magnet  whose  poles  N',  S'  have  been  determined  and  “H*® 
marked  as  above  explained,  and  bring  jts  north  pole  N'  . 
near  the  north  pole  N of  a magnetic  needle,  N will  move  oaiTka 
in  a direction  indicating  repulsion  between  N and  N\  attreev 
The  same  result  will  follow  if  the  south  pole  8*  of  the 
magnet  be  brought  near  the  south  pole  S of  the  needle. 

But  if  S’  be  brought  near  N.  or  N'  near  8,  attraction  will 
be  indicated.  Hence  the 
following  fundamental  law 
of  the  action  between  two 
magnets  : — Like  polet  repel 
each  other;  unlike  pole e 
attract  each  other . It  would 
appear,  therefore,  that  the 
whole  action  of  one  magnet  N 
upon  another  is  of  a some- 
what complicated  character, 
even  if  we  take  the  simplest 
view  of  it  that  the  experi- 
mental  facts  will  allow,  viz.,  ^ 

that  the  action  may  be  represented  by  forces  acting  between 
the  two  pairs  of  points  in  each  magnet  which  we  have 
defined  as  north  and  south  poles.  On  this  assumption, 
the  action  of  N'S'  upon  NS  would  consist  of  the  four  forces 
represented  in  fig.  3,  for  all  these  must  exist  in  accordance 
with  the  law  just  established.  Whether  this  is  a sufficient 


1 Brought  to  light  by  Moser.  See  Dove*  Report  or  ivm  der  PkynJt, 

iL,  183d.  It  <loee  Dot  appear  that  Hartmann's  letter  vu  ever 
before  published.  Moeer  U therefore  acarcely  justified  in  attacking 

Norman’*  priority  in  this  matter,  still  leu  in  attempting  to  deny  him 

the  credit  of  first  observing  the  dip  by  a sound  method.  Had  he  read 

the  .Van  Attractive  be  could  acarcely  bate  fallen  Into  each  an  error; 

tar  la  reaped  of  dearness  and  eciantiflc  precision  Hartmann'*  letter, 

interesting  aa  it  ia,  cannot  for  a moment  be  compared  with  Norman's 

little  work. 


* He  published  a work,  of  which  the  folia  win*  daacription  ia  givso 
in  the  RonaUie'  Catalogue  : — '*  The  Neve  Attractive,  containing  a short 
discourse  of  the  liagnce  or  Ixxlcatone,  and  amongst  other  hie  vertuen, 
of  a new  discovered  secret  and  sub  till  propertie  concern  yog  tbo 
Dedyning  of  the  Needle,  touched  therewith,  under  the  plains  at  the 
Horizon.  Now  first  found  out  by  Robert  Norman,  Hydrographer.  4 to 
(black  lettsr,  scarce),  London,  1581.” 

* For  details  u to  his  life,  see  art  Goskrt. 

4 Poggeodorif.  (JuchitkU  der  Phpeik,  p.  268. 
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tepreeenUtiuu  of  the  most  general  case,  and  what  the  exact 
law  of  the  forces  ought  to  be,  we  are  not  yet  in  a position 
to  decida  One  thing,  however,  is  clear,  that  the  action 
between  two  poles  most  diminish  when  the  distance  between 
them  increases ; otherwise  we  should  not  have  been  able 
to  make  the  action  of  N or  S upon  N'  prevail,  by  bringing 
the  one  or  the  other  nearer. 

It  was  perhaps  the  complexity  of  this  analysis  (along 
with  the  fact  that  the  action  of  the  magnet  upon  soft 
iron,  which  was  the  earliest  discovered  magnetic  pheno- 
menon, is  not  a pure  case  of  this  .action,  bat  involves 
also  another  phenomenon,  vis.,  magnetic  induction)  that 
prevented  for  so  long  the  discovery  of  the  elementary  law 
we  are  now  discussing.  At  all  events,  it  seems  to  have 
been  a new  discovery  in  the  16th  century,  if  we  may  judge 
, from  a passage  in  the  letter  of  Hartmann  above  alluded  to. 
He  was  certainly  aware  of  the  existence  of  magnetic  repul- 
sion in  some  form  or  other.  It  is  somewhat  difficult  to 
gather  from  b:j  description  what  it  was  exactly  that  he 
observed,  and  he  nowhere  states  the  law  fully  and  explicitly. 
In  Norman's  Newt  Attractive  1 we  find  it  clearly  stated, 
and  demonstrated  by  means  of  a needle  floating  on  water 
or  suspended  by  a thread;2  yet  he  does  not  appear  to  claim 
the  fact  as  his  discovery.  If,  therefore,  Hartmann  was  not 
the  actual  discoverer,  we  may  at  least  conclude  that  the 
law  became  familiar  to  magnetic  philosophers  during  the 
thirty  years  that  separated  him  from  Norman. 

The  Magnetic  Field . — We  next  introduce  a method  of 
couceiving  and  describing  magnetic  actions  which  was 
invented  and  much  used  by  Faraday.  Since  a magnet  acts  1 
upon  a magnetic  needle  placed  anywhere  in  the  surround- 
ing space,3  we  call  that  space  the  magnetic  field  of  the 
magnet.  Neglecting  the  earth's  magnetism,  we  may  map 
out  this  field  as  follows.  Conceive  any  plane  drawn 
through  the  axis  of  the  magneL,  and  place  it  so  that  this 
plane  shall  be  horizontal  Then  at  any  point  in  this 
plane  place  a very  small  magnetic  needle,  and  note  the 
direction  which  its  axis  assumes  under  the  action  of  the 
magnet;  then  proceed  to  move  the  centre  of  the  needle 
in  the  direction  in  which  its  north  pole  points,  and  con- 
tinue the  motion  so  that  at  each  point  the  centre  is 
following  the  direction  indicated  by  the  north  pole.  The 
line  thus  traced  will  at  last  cut  the  surface  of  the 
magnet  at  some  point  lying  towards  its  south  pole ; and  if 
we  continue  the  Sine  backwards,  by  following  the  direction 
continually  indicated  by  the  south  pole  of  the  needle,  it 
will  cut  the  surface  of  the  magnet  at  some  point  lying 
towards  the  north  pole.  Such  a line  is  called  a line  of 
magnetic  force;  and,  since  one  such  line  can  be  drawn 
through  ©vary  point  of  toe  plane,  and  any  number  of 
planes  can  be  taken  tbrough  the  axis  of  Che  magnet,  we 
can  conceive  the  whole  magnetic  field  filled  with  such  lines. 
Fig.  4,  taken  from  Faraday,  gives  an  idea  of  the  distribu- 
tion of  the  lines  of  force  in  the  field  of  a bar  magnet ; fig. 
6 represents  the  lines  in  the  field  due  to  two  neighbouring 
like  poles. 

These  diagrams  were  not  obtained  by  the  method  wo 
have  just  described,  but  by  a much  simpler  process  which 
we  shall  describe  by  and  by.  Their  use,  so  far  as  we  have 
gone,  is  to  tell  us  how  a small  needle,  free  to  move  about 
its  centre  in  any  direction,  will  place  itself  at  any  part  of 
the  field,  viz.,  it  will  place  its  axis  along  the  tangent  to 
the  line  of  force  which  passes  through  its  centre,  its  north 
pole  pointing  in  that  direction  which  ultimately  leads  to 
the  south  pole  of  the  magnet  producing  the  field 
v Suppose  we  apply  these  ideas  to  a spherical  magnet  (a 
terella,  or  earthkin,  as  Gilbert  calls  it).  The  lines  of  force 

* C1tap.  i. 

* Sot  also  Gilbert,  />«  Mepntit,  lib.  i.  cap.  v.  * 

* Gilbert  u*es,the  phrase  orbit  virtuht  its  a komewliat  similar  M 


in  any  plane  through'  its  axis  would  be  found  to  run  some- 
thing like  the  curves  in  fig.  6.  If,  therefore,  we  carried  a 
small  needle  (suspended  from  a silk  fibre  so  as  to  be 
perfectly  free  to  move  in  all  directions)  round  the  magnet 


Fig.  4. 


in  a meridian  plane,  its  axis  would  constantly  remain  in  the 
meridian  plane,  its  north  pole  always  point  towards  the 
south  pole  of  the  spherical  magnet,  but  d*n  more  and  more 


Fig.  6. 


below  the  tangent  plane  to  the  sphere  as  the  centre  recedes 
from  the  equator,  and  end  by  pointing  straight  towards 
the  south  pole  wheu  the  centre  reaches  the  magnetic  axis 
(see  fig.  6). 


When  we  reflect  that  in  atl  our  experiments  tho  pro- 
perties of  magnets,  whether  native,  such  as  the  loadstone, 
or  artificial,  such  as  the  needles  magnetized  by  rubbing 
with  the  loadstone,  have  proved  alike,  and  that  every 
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purely  magnetic  action  on  a magnet  has  it*  source  in  some 
other  magnetic  body,  we  are  naturally  led  to  the  con- 
clusion £hat  the  reason  why  at  every  point  of  the  earth's 
surface  the  axis  of  a freely  suspended  magnet  assumes  a 
definite  position  is  simply  that  the  earth  itself  is  a great 
magnet,  and  that  in  observing  the  declination  and  dip  we 
are  simply  exploring  the  magnetic  field  of  the  earth.  It  1 
is  true  that,  according  to  the  experiment  above  described,  1 * 
the  declination  would  every  where  be  zero,  and  the  magnetic  ! 
equator  would  coincide  with  the  geographical,  but  that 
arises  merely  because  we  assumed  our  eurthkin,  for 
simplicity  of  explanation,  to  be  symmetrically  magnetized, 
ao  that  its  lines  of  force  ran  in  planes  passing  through  its 
axis.  It  remains  to  be  discussed  whether  the  most  general 
assumption,  viz,  that  the  earth  is  a magnetic  body,  will 
not  account  for  the  facts  of  terrestrial  magnetism.  The 
answer  to  this  question  has  beeu  given,  os  wc  shall  see,  by 
Gauss. 

This  idea,  whose  simplicity  is  the  truest  measure  of  its 
greatness,  is  due  to  Gilbert,  and  was  by  him  made  the 
foundation  of  his  work  on  magnetism.  The  boldness  of 
his  theory  will  be  appreciated  « hen  wo  remind  the  reader 
that  in  his  dAy  the  dip  was  but  newly  discovered,  and  had 
been  measured  only  at  London,  so  that  Gilbert's  very  full 
and  clear  exposition  of  this  phenomenon,  which  we  havo 
giveu  above,  was  in  fact  a scientific  prediction,  which  was  1 
not  fully  verified  till  long  afterwards.1  Before  Gilbert  a 1 
♦ariety  of  wild  conjectures  had  been  made  as  to  the  cause 
of  the  directive  property  of  tho  magnet.*  Many,  like 
Columbus,  Cardan,  and  Paracelsus,  believed  that  the 
magnet  was  attracted  by  a point  in  the  heavens,  possibly 
some  magnetic  star.  Others  supposed  that  the  attracting 
point  was  situated  in  the  earth ; Fracastorius  imagined 
hyperborean  mountains  of  loadstone  situated  near  but  not 
quite  at  the  north  pole ; and  to  this  theory  others  con- 
tributed the  detail  that  tho  magnetism  of  these  mountains 
was  so  powerful  that  ships  in  these  regions  have  to  be  built 
with  wooden  nails  instead  of  iron  ones,  which  would  be 
instantly  drawn  out  by  the  magnetic  attraction. 

It  U dear  that,  if  we  call  that  magnetic  pole  of  the  firth  which 
lies  in  the  northern  hemisphere  it*  north  pole,  we  ought,  in  accord- 
ance with  our  fundamental  law  of  magnetic  action,  to  call  the  uorth- 
seeking  pole  of  an  ordinary  magnet  a W«M  pole.  When  it  ia 
necessary  to  apeak  of  magnets  from  this  point  of  view,  the  diffi- 
culty ia  got  orer  by  calling  the  north-seeking  pole  the  austral  pole, 
•nd’tbe  south-seeking  pole  the  boreal  pole.  In  reality  the  danger  of 
confusion  ia  more  imaginary  than  real.  The  reader  should  be  warned, 
however,  that  in  some  French  works  the  ordinary  nomenclature  is 
reversed,  and  that  Faraday  uses  “ marked  ” and  **  unmarked,"  and 
Airy  “red  ’’  and  " blue,”  in  the  aense  in  which  north  and  south  are 
commonly  used. 

The  Earth's  Action  oh  a Magnet  is  a Covple. — Norman 
in  his  Asms  Attractive  (chapters  v.  and  vi.)  discusses  very 
acutely  the  question  whether  there  is  any  force  of  transla- 
tion exerted  upon  a magnet  He  advances  three  conclusive 
experiments  to  prove  the  negative.  First  be  weighed 
several  small  pieces  of  steel  in  a delicate  gold  balance,  and 
then  magnetized  them,  but  could  not  detect  the  slightest 
alteration  in  their  weight  44  though  every  one  of  them  had 
rnraived  vertue  sufficient  to  lift  up  his  fellow.”  Secondly, 
he  poshed  a steel  wire  through  a spherical  piece  of  cork, 
and  carefully  pared  the  latter  so  that  the  whole  sank  to  a 
.certain  depth  in  a vessel  of  water  and  remained  there, 
•taking  up  any  position  about  the  centre  indifferently. 
After  the  wire  was  magnetized  very  carefully,  without 
disturbing  its  position  in  the  cork,  it  sank  to  the  same 

1 The  tir*t  verification  vi>  by  Hudson,  who,  in  1608,  found  the  dip 
in  75*  22*  N.  1st.  to  be  89*  30'.  Gilbert  found  72*  at  London  in  1600. 

The  place  of  vertical  dip  in  the  northern  hemisphere  wae  first  reached 

by  Sir  Jam**  Rom  in  1831.  It  waa  found  about  70*  5'  17*  N.  1st 
and  W 45'  48"  W.  long. 

: Bee  Gilbert,  D*  Maguete,  lib.  i.  cap.  I. 


depth  ok  before,  neither  more  nor  less,  the  only  difference 
being  that  now  the  wire  set  itself  persistently  in  a definite 
fixed  direction  parallel  to  the  magnetic  meridian,  the  north 
end  dipping  about  71°  or  72°  below  the  horizon.  Thirdly, 
he  arranged  a magnetized  needle  on  a cork  so  ns  to  float 
on  the  surface  of  water,  and  found  that,  although  it  set  in 
the  magnetic  meridian,  there  was  not  the  slightest  tendency 
to  translation  in  any  direction.*  He  concludes  that  there 
is  no  force  of  translation  on  the  magnet,  either  vertical  or 
horizontal.  He  was  evidently  somewhat  puzzled  how  to 
put  this  result  into  a positive  form,  ,and  his  “point 
respective,"  as  he  call*  it,  is  not  a very  clear  explanation  of 
tho  earth’s  action.  What  he  wanted  was  the  modern  idea 


of  a “couple,”  f.e.,  a pair  of  equal  but  oppositely  directed 
parallel  forces  acting  on  the  two  ends  of  the  needle ; bat 
Huch  an  idea  was  not  conceived  in  Normans  day.  Gilbert 
adopts  Norman’s  result  in  this  matter, 'adding  nothing 
essential,  reproducing  even  Norman’s  diagram  of  the 
spherical  cork  with  the  wire  through  it.  It  is  clear 
therefore  that  Gilbert  had  a forerunner  in  the  practice,  as 
Bacon  had  in  the  theory,  of  inductive  scienco  ; for  Norman 
says,  speaking  of  the  mass  of  fables  that  had  passed  for 
truth  in  geography,  hydrography,  and  navigation  before 
Ills  time,  “ I wish  experience  to  bee  the  leader  of  Writeis  in 
those  Artea,  and  reason  their  rule  in  setting  it  downe,  that 
the  followers  bee  not  led  by  them  into  errors,  as  often- 
times have  beene  seene.” 

The  Magnetic  Property  is  Molecular. — Apart  altogether 
from  the  question  as  to  how  we  are  to  represent  the  action 
of  a magnet  upon  other  magnets,  there  arises  another  quite 
distinct  question,  as  to  where  the  cause  of  this  action 
resides.  That  theso  two  questions  are  really  distinct, 
although  there  has  always  been  a tendency  in  the  more 
superficial  treatises  on  the  subject  to  confuse  them,  will  be 
obvious  from  the  fact  that  we  shall  afterwards  obtain  more 
than  one  perfectly  general  way  of  representing  the  action 
of  a magnet  at  external  points,  whereas  there  must  be  one 
and  only  one  cause  of  this  action.  A very  old  experiment4 
at  once  throws  considerable  light  on  this  point  If  we 


break  a bar  mag- 
net into  two 


pieces,  it  will  be 
fonud  that  each 


of  theso  is  itself 
a magnet,  its  axis 
being  in  much 
the  same  direc- 
tion as  thst  of  the  original  magnet,  and  its  poles  in  cor- 
responding positions,  see  fig.  7.  The  Bame  holds  if  we 
break  the  bar  into  any  number  of  pieces;  and,  quit® 
generally,  if  we  remove  any  piece,  however  small,  from  a 
magnet,  this  piece  will  be  found  to  be  magnetic,  the  direc- 
tion of  its  axis  usually  bearing  a distinct  and  easily 
recognizable  relation  to  the  direction  of  the  axis  of  tho 
whole  magnet  We  are  therefore  driven  to  the  conclusion 
that  the  magnetic  quality  of  a body  is  related  to  its  ultimate 
structure,  and  not  simply  to  its  mass  as  a whole,  or  to  its 
surface  alone  ; and  this  conclusion  is  not  to  be  invalidated 
by  the  fact  that  we  can  in  general,  as  will  afterwards 
appear,  represent  the  action  of  tho  magnet  at  external 
points  by  means  of  a proper  distribution  of  centree  of: 
attractive  and  repulsive  forces  upon  its  surface  merely. 

Temporary  Magnetism  of  Soft  Iron  and  Steel  in  ths 
Magnetic  Field. — Bodies  which  possess  permanent  magnetic! 


Fig.  7. 


* Hartmann  (see  tiis  letter  above  cited)  *M  in  error  on  this  ■object, 
lie  describes  a somewhat  similar  experiment,  mod  distinctly  sUtea  that* 
the  needle  has  a motion  of  translation.  ,,8chwiaimt  mil  d«n  Oft 
wekber  tit  mittemacbtlich  am  Btain,  bia  er  kam  an  den  Port  dac 
Bchufttel,  da  das  W user  in  war." 

* Cf.  Gilbert,  D*  Magnet*,  lib.  I cap.  v. 
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'properties  not  depeuding  on  the  circumstances  in  which 
they  are  pkced,  we  shall  henceforth  call  “ permanent 
magnets  ” The  law  of  the  action  of  one  permanent  magnet 
upon  another,  as  we  have  6een,  is  that  like  poles  repel  and 
unlike  poles  attract  each  other.  The  action  of  a permanent 
magnet  on  pieces  of  soft  iron  is,  at  first  sight,  different,  for 
either  polp  attracts  them  alike. 

To  fix  our  ideas  let  us  take  a small  thin  bar  of  soft  iron 
or  of  steel,  and  test  it  with  a delicate  magnetic  needle.  It 
'will  usually  be  found,  more  particularly  if  a steel  bar  is 
taken,  that  one  end  of  the  bar  will  repel  one  or  other  of 
the  poles  of  the  needle.  This  is  a sure  sign  of  permanent 
magnetism.  If,  however,  we  heat  the  bar  to  whiteuess 
and  allow  it  to  cool  in  a position  perpendicular  to  the 
earth's  magnetic  force, 
all  permanent  magnet- 
ism will  be  found  to 
have  disappeared.  If 
we  now  place  the  bar 
in  a horizontal  plane 
(fig.  8)  with  its  axis 
perpendicular  to  the 
axis  of  the  needle,  and 
one  of  its  ends  A,  B 
near  either  pole  of  the 
needle,  that  pole  will  be 
attracted,  no  matter 
whether  it  be  the  north 
pole  or  the  south  pole 
of  the  needle,  or  which 
end  of  the  bar  be  used.  8 

Care  most  be  taken  in  this  experiment  to  avoid  using  a too 
atrongly  magnetized  needle,  and  to  keep  the  needle  from 
touching  the  bar,  otherwise  the  bar  may  receive  traces  of 
permanent  magnetism  which  will  disturb  the  result.  It  is 
very  easy,  by  repeating  the  above  experiment  with  an  un- 
magnetized  needle,  to  show  that  the  power  that  the  bar 
acquires  of  attracting  the  poles  of  the  needle  is  temporary 
and  depends  on  the  presence  of  a magnetized  body. 

Keeping  to  our  principle  that  a magnetic  cause  is  to  be 
•ought  for  every  magnetic  action,  we  are  led  to  explain  the 
above  experiment  by  saying  that  in  the  magnetic  field  a 
bar  of  soft  iron  or  of  unmagnetized  steel  becomes  magnetic 
in  such  a way  that  its  north  pole  points  as  nearly  as  may 
be  in  the  positive  direction  of  the  lines  of  force  passing  in 
its  neighbourhood  (or,  in  other  words,  in  the  direction,  as 
nearly  as  may  be,  in  which  a magnetic  needle  would  point 
if  placed  in  its  neighbourhood).  A body  which  becomes 
magnetic  in  this  way  by  the  magnetic  action  of  another 
body  is  said  to  be  “ magnetized  " by  “ induction.”  We  shall 
suppose,  in  the  meantime,  that  it  loses  all  the  magnetism 
thus  acquired  when  the  inducing  action  is  withdrawn; 
although  this  is  not  necessarily,  and  in  fact  not  generally, 
the  case,  as  we  shall  see  by  and  by.  The  reason  why  eoft 
iron  is  attracted  by  a permanent  magnet  is  therefore  now 
said  to  be  that  the  iron  becomes  magnetic  by  induction, 
and  is  then  acted  upon  by  the  magnet  like  any  other 
magnet  similarly  placed.  The  accuracy  of  this  analysis 
of  the  phenomenon  may  be  confirmed  by  many  simple  but 
striking  experiments,  such  as  the  following. 

In  the  experiment  above  described,  instead  of  placing 
the  non  magnetic  bar  in  a horizontal  plane,  place  it  in  the 
plane  of  the  magnetic  meridian  with  its  axis  in  the  direc* 
turn  of  the  earth’s  force  (la,  parallel  to  the  line  of  dip). 
The  lower  end  of  the  bar  will  then  be  fouod  to  repel  and 
the  upper  end  to  attract  the  north  pole  of  the  needle 
(figs.  9,  10).  This  is  at  once  explained  on  the  above 
hypothesis  ; for  the  bar  will  be  magnetized  inductively  bv 
the  earth’s  force,  so  that  its  lower  end  becomes  a north 
pole,  and  its  upper  end  a south  pole. 


Let  NS  (fig.  11)  be  a bar  magnet  placed  horizontally 
so  that  its  axis  produced  passes  through  O,  the  centre  of 
suspension  of  the  needle  m,  then  the  needle  will  be  deflected 


A 


in  the  direction  of  the  arrow.  If  now  we  place  between  8 
and  O a email  sphere  of  soft  iron,  this  deflexion  will  be 


increased,  the  reason  being  that  the  sphere  is  magnetized  by 
induction,  having  a south  pole  towards  O end  a north  polo 

N 


s 

Pig.  II. 

towards  S,  and  the  action  of  these  !b  added  to  that  of  NS. 

Let  N8  (fig.  12)  be  a magnet  placed  in  the  magnetic 
meridian,  *Y  a small 
magnetic  needle  in  the 
same  horizontal  plane, 
with  its  centre  in  the 
line  bisecting  NS  at 
right  angles.  When 
acted  on  by  NS  alone, 

»V  will  place  itself 
parallel  to  NS,  with 
its  north  pole  pointing 
in  the  direction  NS  tig.  12. 

Let  the  dotted  line  represent  a line  of  force  If  we  move 
a small  piece  of  soft  iron  ns  along  this  line  in  the  direc- 
tion from  N towards.  S,  it  will  first  deflect  the  needle  ad 
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fig.  14. 
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in  fig.  13,  and  finally  as  in  tig.  14,  aid  in  each  position 
reversing  it  end  for  end  wilt  not  alter  the  effect  All  this 
is  at  once  explained  by  the  above  hypothesis. 

A variation  of  the  last  experiment  may  bo  made  thus, 
riace  a magnet  verti- 
cally, io  the  neigh- 
bourhood of  a mag- 
netic needle ; by  mov- 
ing it  up  and  down  a 
position  will  be  found 
in  which  the  action  of 
the  magnet  on  the 
needle  is  wholly  verti- 
cal, so  that  the  needle  £ 
is  not  deflected  from 
the  magnetic  meridian. 

Now  take  a small  piece 
of  soft  iron  and  move 
it  along  a line  of  force 
passing  near  the  needle, 
proceeding  from  the 
uorth  to  the  south 
pole  of  the  vertical 
magnet  It  will  then 
be  found,  in  accord- 
ance with,  our  hypo- 
thesis, that  the  north  pole  of  the  needle  is  first  repelled, 
and  finally  attracted  by  the  soft  iron. 

If  we  hang  two  short  pieces  of  iron  wire  alongside  of 
each  other  by  parallel  threads,  they  will  be  found  to  repel 
one  auother,  and  to 
hang  separated  by  a 
considerable  interval 
when  a magnet  is 
brought  under  them 
(see  figs.  15  and 
16).  This  experi- 
ment is  due  to 
Gilbert,  who  rightly 
explains  it  by  saying 
that  tho  two  ends 
nearer  the  magnetic 
pole  S become  like 
poles  of  opposite 
kind  to  8,  while  the 
two  farther  ends  are 
like  poles  of  the 
same  kind  os  S.  The 
experiment  may  bo 
varied  by  placing 
some  little  distance 
below  tho  pole  of  s 
magnet  S a piece  of 
mica  or  thin  card 


K/V\J 
Fig.  15. 


Fig.  16. 


board  M,  and  placing  below  that  a abort  pieoe  of  eoft  iron 
wire;  it  will  remain  adhering  to  tho  mica,  and  so  long  as  it 
is  alone  will  hang  more  or 
less  nearly  vertical,  but  when 
another  is  placed  alongside  of 
it  the  two  will  diverge  as  in 
fig-  17. 

One  of  tho  most  interesting 
examples  of  magnetic  indue-  M 
tion  is  furnished  by  the  action 
of  a magnet  on  iron  , filings. 

If  we  plunge  a magnet  into 
a quantity  of  iron  filings 
And  then  remove  it,  wo  find  it  thickly  fringed  around  the 
poles,  where  the  filings  adhere  to  the  magnet  and  to  one 
soother  so  as  to  form  short  bushy  filaments ; tho  thick- 


tt 

8 1 V 


Fig.  17. 
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ness  of  the  fringe  diminishes  very  rapidly  towards  t ho 
middle  of  the  magnet,  where  very  few  adhere  at  all.  Thao 
filaments  nro  composed  of  magnetized  particles  of  iron 
adhering  by  their  unlike  poles. 

If  wo  place  a small  bar  magnet  under  a picco  of  mode- 
rately rough  drawing  paper,  strewn  os  uniformly  as  possible 
with  fine  iron  filings,  and  then  tap  the  pa|>cr  very  gently  so 
as  to  relieve  the  faction,  and  allow  each  filing  to  follow  tho 
magnetic  action,  then  tho  filings  will  be  seen  to  arrange 
themselves  in  a series  of  lines,  passing,  roughly  speaking, 
from  pole  to  pole,  as  in  fig.  4 (p.  222);  The  explanation  of  this 
phenomenon  is  simply  that  each  filing  becomes  magnetized 
by  induction,  and,  if  it  were  quite  free  to  move  about  its 
centre,  it  would  not  bo  in  equilibrium  until  it  set  its  longest 
dimension  along  the  line  of  force  through  its  centre.  The 
roughness  of  the  paper  effectually  prevents  translation,  but 
docs  not  hinder  rotation,  especially  when  the  friction  is 
relieved  by  tapping ; hence  every  filing  docs  actually  set  as 
if  it  were  a little  magnetic  needle,  subject  of  course  to 
some  slight  disturbance  from  the  neighbouring  filings.  Tho 
whole  therefore  assumes  a graiued  structure,  and  tho 
graining  runs  in  the  direction  of  the  lines  of  force.  We 
have  thus  an  extremely  convenient  way  of  representing 
these  lines  to  the  eye,  which  lends  itself  in  a variety  of 
ways  to  the  illustration  of  magnetic  phenomena.  In  fig.  5 
arc  shown  the  lines  formed  in  the  field  near  two  like 
magnetic  |ioles.  These  magnetic  figures  may  be  fixed  in  a 
gyeat  variety  of  ways,  and  projected  on  a screen  so  as  to  bo 
visible  to  a large  audience,  but  it  is  scarcely  necessary  to 
dwell  here  upon  details  of  this  kind. 

These  magnetic  curves  seem  to  have  flxod  the  attention 
of  natural  philosophers  at  a very  early  period.  They  were 
originally  called  the  magnetic  currents,  from  an  idea  that 
they  represented  tho  stream  lines  of  magnetic  matter,  which 
explained  the  magnetic  action  according  to  the  theory  then 
in  vogue.  La  Hire  mentions  them,  Mem.  deVAcad. .,  1717. 
Bazin  gives  an  elaborate  account  of  them  in  his  Detention 
det  Conrans  Muguiliqxtet  destines  <f  a pres  Xahtre,  Stros- 
burg,  1753.  Musschenbrock  seems  to  have  been  the  first 
to  give  the  correct  explanation  depending  on  magnetic 
induction,  Diu.  dc  Magnete,  1720. 

If  the  filings  be  laid  very  thickly  on  the  paper,  and  one 
pole  of  the  magnet  bo  brought  under  them  at  a short 
distance  off,  they  trill  arrange  themselves  in  a pattern, 
and  at  the  same  time  bristle  up  so  as  to  stand  more 
or  less  erect,  according  as  they  are  nearer  or  farther 
from  the  magnet  They  have  thus  tho  api»carance  of 
being  rrjxttftl  from  tbo  magnet  It  was,  in  all  proba- 
bility, this  phenomenon  that  was  observed  by  Lucretius 
when  he  nays  (vL  1042): — 

*' Exultnro  rtinin  ftamothneix  ferns  vidl, 

Ac  nnikeiita  mihuI  farri  funs*  intiu  tln-iife 
lr  rrspliii*,  lupin  like  Mngnts  cum  subditus  enact." 

His  conclusion,  therefore,  that  iron  sometimes  flies  and 
sometimes  follows  the  magnet,  was  scarcely  justified  by  his 
experimental  facts,  and  it  i»  a mistake  to  suppose,  as  somo 
have  done,  that  he  was  aware  of  tho  polarity  of  jxrmcuirnt 
magnets. 

If  wo  tap  tho  card  in  tho  last  experiment  a ctirious 
result  may  sometimes  be  observed.1  The  lines  of 
filings  will  be  seen  to  recede  from  the  point  of  tho  card 
immediately  over  the  pole  of  the  magnet  If,  however,  the 
magnet  be  held  over,  instead  of  under,  the  card,  tapping 
will  cause  the  filings  to  approach  the  point  under  the  polo 
of  the  magnet  The  most  probable  explanatiou  * of  this  is 
to  be  found  iu  the  fact  that  tho  erected  filings  stand  in  the 

1 iEpinti*,  Tenlamr n Tkevrix  Klrdric Halts  H Uagnetumi,  1 759 
Cavnllo,  Trends*  on  Magnetism,  1787. 

9 Uogct,  Library  <\f  Vseful  Knowledge,  1832. 
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former  case  as  shown  in  fig.  18,  and  in  the  latter  as 
shown  in  fig.  19  ; that  is,  in  both  cases,  owing  to  the  action 
of  gravity,  they  are  more  acutely  inclined  to  the  card  than 


Fig.  18. 


the  lines  of  force  (represented  by  dotted  lines  in  the  figure). 
Consequently,  when  the  filing  springs  up  into  the  air,  and 
is  thus  free  to  follow  the  magnetic  couple,  it  turns  more 


Fig.  19. 


into  the  direction  of  the  line  of  fdree ; the  effect  of  this  is 
to  carry  its  lower  end  each  time  a little  farther  from 
the  axis  of  the  magnet  in  the  one  case,  a’  d a little 
nearer  to  it  in  the  other. 

By  far  the  most  important  case  of  magnetic  induction 
is  the  electromagnet  Whenever  an  electric  current  flows 
in  a closed  circuit,  the  surrounding  space  becomes  a field 
of  magnetic  force,  and  any  piece  of  iron  in  it  will  be  in- 
dnctively  magnetized.  Such  an  arrangement  of  an  electric 
circuit  and  iron  ia  called  an  electromagnet  . The  variety 
of  form  and  of  application  of  such  instruments  in  modern 
science  is  endless.  A few  of  the  more  important  modifica- 
tions will  be  considered  below. 

Co-existence  of  Induced  and  Permanent  Magnetism. — The 
fact  that  a body  is  already  a permanent  magnet  does  not 
prevent  its  being  susceptible  to  magnetic  induction.  If 
we  take  any  piece  of  iron  at  random,  the  chances  are  that 
one  end  or  other  of  it  will  repel  the  north  pole  of  a magnetic 
needle, — in  other  words,  it  will  be  to  some  extent  per- 
manently magnetic  ; but  if  we  bring  it  slowly  nearer  and 
nearer  to  the  pole  of  the  needle,  provided  its  magnetism  be 
not  too  strong,  it  will  by  and  by  attraet  the  pole  which  it 
at  first  repelled.  Again,  if  we  take  two  steel  magnets, 
which  may  be  as  powerful  as  we  please,  provided  at  all 
events  that  they  are  unequally  powerful,  and  bring  two  like 
poles  together,  these  poles  will  at  first  repel  each  other  in 
accordance  with  the  fundamental  law  of  permanent  magnets  j 
but,  when  the  distance  is  less  than  a certain  amount,  the 
repulsion  passes  into  an  attraction,  and  when  the  poles  are 
in  contact  this  attraction  may  be  very  considerable.  These 
phenomena  are  at  once  explained  by  the  law  of  induction. 
The  induced  or  temporary  magnetism  is  superposed  on  the 
permanent  magnetism,  and,  when  the  poles  are  near  onough, 
the  opposite  magnetism  induced  by  the  pole  attracts  it 
more  than  the  permanent  like  magnetism  repels  it ; and 
ibis  happens  even  with  steel,  whose  susceptibility  for 
magnetic  induction  is  considerably  less  than  that  of  iron. 
This  phenomenon  was  observed  pretty  early  in  the  history 


of  magnetism,  but  was  not  fully  explained  until  the  idea  of 
magnetic  induction  was  fully  developed.  Michell,  in  his 
Treatise  of  Artificial  Magnets,1  gives  a tolerably  clear 
account  of  it.  Musschenbrock  mentions  it,2  along  with  the 
fact  that  a magnet  attracts  iron  more  than  it  does  another 
magnet,  but  ofifers  no  explanation  of  either  fact  The  latter 
result,  so  far  as  it  is  true,  can  of  course  be  explained  by 
the  smaller  susceptibility  of  steel,  particularly  of  hard 
steel,  to  magnetic  induction,  which  is  the  main  factor  in 
attraction  at  small  distances.  Poggendorff*  and  others 
have  experimented  oq  the  subject  in  later  times.  The 
reader  should  notice  the  close’  analogy  between  these 
phenomena  and  the  repulsion  and  attraction  at  different 
distances  between  two  similarly  electrified  conductors,  i 
See  article  Electricity,  vol.  viil  p.  33. 

Induction  of  Permanent  Magnetism. — The  case  above 
supposed,  in  which  the  induced  magnetism  is  wholly 
temporary,  although  it  can  be  easily  realized  with  small 
magnetizing  forces,  is  not  the  general  one,  but  in  fact  the 
exception.  Usually  a certain  proportion  of  the  magnetism 
remains  after  the  inducing  force  is  removed.  This  happen* 
even  with  the  softest  iron,  when  the  inducing  force  is  very 
great  Just  os  bodies  differ  very  much  in  their  suscepti- 
bility for  induced  magnetism,  so  they  differ  greatly  in  their 
power  of  retaining  this  magnetism  when  the  inducing  force 
ceases,  or,  as  the  phrase  is,  in  “coercive  force.”  Thus,  while 
the  inductive  susceptibility  of  steel  is  less  than  that  of  iron, 
it  retains  much  more  of  the  magnetism  imparted  to  it, 
and  is  therefore  said  to  have  much  greater  coercive  force ; 
and  the  coercive  force  is  greater  the  harder  the  steel  is 
tempered. 

It  is  obvious,  therefore,  that  the  principle  of  “ Induction,” 
along  with  the  idea  of  “retaining  power”  or  “coercive force," 
furnishes  us  with  the  key  to  tho  explanation  of  the  com- 
munication of  permanent  magnetism,  whether  by  means  of 
natural  magnets  ur  of  artificial  magnets,  or  of  the  electric 
current.  In  particular,  we  see  at  once  the  reason  why  the 
end  of  a needle  which  has  been  touched  by  the  north  pole 
of  another  magnet  becomes  a south  pole,  and  vice  versa, — a 
fact  which  greatly  puzzled  the  earlier  magnetic  experi- 
menters, and  indeed  all  who  were  inclined  to  think  that,  in 
the  process  of  magnetization,  something  was  communicated 
from  the  one  magnet  to  the  other. 

• 

Mathematical  Theory  op  the  Action  op  Perma- 
nently Magnetized  Bodies. 

In  this  section  we  shall  suppose  the  bodies  considered  to 
be  rigidly  magnetized ; u,  we  shall  suppose  that  magnetic 
action  exerted  on  any  body  produces  no  change  in  its 
magnetization.  It  is  further  to  be  observed  that  we  are 
merely  establishing  a compendious  representation  of  ob- 
served facts,  and  foreclosing  nothing  as  to  their  physical 
theory  or  ultimate  cause.  Our  method  is  therefore  to 
some  extent  tentative,  and  its  success  is  to  be  judged  by 
the  agreement  of  the  results  with  experiment 

There  are  two  main  facts  to  be  borne  in  mind : — (1)  that 
a magnet  is  polarized,  and  (2)  that  the  properties  of  its 
smallest  parts  are  similar  to  those  of  the  whole.  Adopting 
the  mathematical  fiction  of  action  at  a distance,  we  may 
represent  the  action  of  Bach  a body  by  a proper  distribution 
of  imaginary  positive  and  negative  attracting  matter  through- 
out its  mass.  This  imaginary  matter,  following  Sir  W. 
Thomson,  we  Bhall  call  “magnetism,”  as  we  thus  avoid 
suggesting  other  properties  of  matter  than  attraction,  of 
which  in  the  present  case  experience  has  given  no  evidence. 
We  assume  that  magnetism  of  any  sign  repels  magnetism  * 

1 Cambridge,  1750. 

* Philosophies  NatssraUs,  §§  958,  954,  1762. 

• Fogg.  Ann.,  xlr.  p.  875,  1838. 
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of  the  same  sign  and  attracts  magnetism  of  the  opposite  sign. 
Magnetism  is  supposed  to  be  so  Associated  with  the  matter 
of  the  body  that  magnetic  force  exerted  ou  the  magnetism 
is  ponderomotive  force  exerted  on  the  matter.  On  the 
other  hand,  magnetic  force  is  always  supposed  to  be  exerted 
by  magnetism  upon  magnetism,  and  never  directly  by  or 
upon  matter.  Into  the  nature  of  this  association  of 
magnetism  with  matter  there  is  no  pretence,  indeed  no 
need,  to  enter. 

The  elementary  law  of  action  assumed  is  that  the  attrac- 
tion or  repulsion  (as  the  case  may  be)  behceen  lice  quantities 
m and  m of  magnetism  supposed  concentrated  in  two  points  at 

a distance  r apart  is  ^r-  and  is  in  the  line  Joining  the  two 

points  This  uiipposos  that  the  unit  quantity  o?  magnetism 
is  so  chosen  that  two  units  of  positive  magnetism  at  unit 
distance  apart  repel  each  other  with  unit  force.  This 
definition,  which  is  fundamental  in  the  electromagnetic 
system  of  units,  gives  for  the  dimensions  of  a quantity 
of  magnetism  [L^M^T"1].  If  the  electrostatic  system  be 
adopted  the  issult  would  of  course  be  different 

An  accurate  meaning  can  now  be  given  to  the  phrase 
“ strength  of  a magnetic  field,”  or  its  equivalent  “ resultant 
magnetic  force  at  a point  in  the  field ; " it  is  defined  to 
be  the  force  exerted  upon  a unit  of  positive  magnetism 
supposed  concentrated  at  the  point.  The  forco  exerted  on 
a unit  of  negative  magnetism  would  of  course  be  equal  in 
magnitude,  but  oppositely  directed ; and  in  general,  if  R 
denote  the  resultant  magnetic  force  at  the  point,  the 
magnetic  force  exerted  on  a quantity  «c  of  magnetism 
concentrated  thero  is  «R 

We  may,  as  in  the  corresponding  theory  of  electricity, 
introduce  the  ideas  of  volume  density  (/>)  and  surface 
density  (<r), — so  that  pdv  and  tn/S  denote  the  quantities 
of  magnetism  in  an  element  of  volume  and  on  an  element 
of  surface  respectively ; p and  a-  may  of  course  be  positive 
or  negative  according  to  circumstances. 

It  will  now  be  seen  that,  mathematically  speaking,  the 
theories  of  action  at  a distance  for  electricity  and  magnetism 
are  identical,  and  every  conclusion  drawn  will  have,  so  far 
as  the  physical  diversity  of  the  two  cases  may  allow,  a 
doable  application.1  In  particular  it  will  be  yfound  that 
the  theory  of  magnetism,  when  properly  interpreted,  gives 
the  theory  of  dielectrics  polarized  in  the  way  imagined  by 
Faraday. 

The  fact  of  magnetic  polarity  requires  the  conception  of 
negative  as  well  os  positive  magnetism ; the  fact  that  the 
' properties  of  the  smallest  parts  of  a magnet  are  similar  to 
those  of  the  whole  requires  that  in  every  element  of  the 
body  there  shall  be  both  negative  and  positive  magnetism. 
From  the  fact  that  io.a  uniform  field,  i.e.,  one  in  which  the 
resultant  magnetic  force  has  at  every  point  the  same 
magnitude  and  direction,  tho  force  of  translation  upon  a 
magnet  is  nil,  it  follows  that  the  algebraic  sum  of  all  the 
msguetism  in  any  magnet  must  be  zero ; for,  if  R denote 
the  strength  of  the  field,  by  the  theory  of  parallel  forces 
the  whole  force  on  the  magnet  will  be  2(kR),—  R2x; 
hence  2*  — 0.  In  other  words,  in  every  magnet  there  must 
be  as  much  negative  as  positive  magnetism ; and  this  con- 
clusion also  must  be  extended  to  the  smallest  parts  of  every 
magnet,  so  long  as  we  do  not  go  behind  the  mere  facts  of 
observation.  The  positive  and  negative  magnetism  cannot 
be  coincident  throughout,  otherwise  there  would  be  no 
external  magnetic  action,  but  tho  separation  is  in  the 
elements  of  the  body.  TTius,  although  there  is  no  force 
of  translation  in  a uniform  field,  there  will  in  general  be 
a couple.  Consider  the  positive  and  negative  magnetism 

* To  prevent  neadlr**  repetition,  w«  aha])  adept  henceforth,  without 
further  explanation,  tho  definition*,  terminology,  and  recults  given  in 
the  article  Elbctbjcitt,  vol  rill.  p.  24  sg. 


separately,  and  let  * denote  any  element  of  the  former  and 
k any  element  of  the  latter.  Let  N be  the  centre  of  mast 
of  the  positive,  S the  centre  of  mass  of  the  negative 
magnetism ; so  that,  if  tho  magnet  be  referred  to  a set  of 
rectangular  axes,  the  coordinates  of  N and  S aro 


Seat 

* 

2*y  Iks 

and 

2k  ’ 2k 

2*V 

2kV  XrV 

a«’  ' “57 . 

"57*  * 

Let  the  distance  NS-/, 

and  let  K - 

(IX 


-/2«  ; this 

quantity  K is  called  the  u magnetic  moment”  By  the  theory 
of  parallel  forces,  if  we  suspend  the  magnet  in  a uniform 
field  of  strength  It,  the  action  upon  it  reduces  to  two  force* 
R2k  and  - K2*,  each  parallel  to  the  direction  of  the  field, 
acting  respectively  at  N and  S,  in  other  words  to  a couple 
whose  moment  is  R2k/buix  or  KRsin^,  where  x « the 


angle  between  SN  and  the  direction  of  the  field.  Hence, 
if  the  magnet  be  perfectly  free  to  follow  the  magnetic  action 


of  the  field,  it  will  set  so  that  the  line  SN  or  the  line  NS 
is  parallel  to  the  direction  of  the  field,  the  equilibrium 
being  stable  in  the  former  case,  bat  unstable  in  the  latter. 
The  line  KS  is  therefore  parallel  to  what  wo  have  already 
defined  on  experimental  grounds  as  the  axial  direction  in 
th«  magnet  N,  S,  and  NS  are  sometimes  called  par 
exce'lence  the  poles  and  the  axis  of  the  magnet ; we  have 
adopted  the  looser  definition  given  above  because  it  is  more 
convenient  and  nearer  tho  popular  usage. 


The  above  results  may  be  applied  to  some  cases  very  important  ia  Thao— 
practice.  Let  the  magnet  whose  centre#  of  positive  atici  negative  of 
magnetism  are  N and  8 be  suspended  by  the  middle  point  of  NS,  dippin 
which,  for  simplicity,  may  be  assumed  to  be  also  its  centre  of  ueed> 
gravity.  Let  OX  (fig.  20)  be  a horizontal  line  drawn  northwards,  OZ 


a vertical  drawn  downwards,  both  in  the  magnetic  meridian.  Let 
the  vertical  plane  through  KS  make  an  arv>  • with  tho  magnetic 
meridian,  and  let  OK  make  an  angle  p with  the  horisen.  If  R be 
the  strength  at  the  earth’s  magnetic  field,  and  i the  an^le  of  dip, 
then  the  horizontal  and  vertical  components  of  the  earth’s  force  are 
H — R cosi  and  Z-R  aim. 


2.3U.  R cos i — cos^sind,  or  KRcoei coe^ sin 9. 


In  other  words  the  directive  conple  varies  as  the  sine  of 
the  angle  of  deviation  from  the  magnetic  meridian.  Thif 
conclusion  was  verified  experimentally  by  Lambert,  and 
also  by  Coulomb*  by  means  of  his  torsion  balance.  Ik 
will  be  seen  that,  rsrteris  paribus , the  directive  couple  ia 
greatest  when  the  magnetic  axis  is  horizontal 

* if  Art.  ds  CAcud.,  1785. 
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Next  suppose  the  angle  9 fixed,  ®n<l  the  magnet  free  to  rotate 
nbout  a horizontal  axis  ioclinod  at  au  angle  90*-  9 to  OX.  The 
couple  tending  to  diminish  the  angle  <p  is  K Jt  (cos«  coa0  ain<p - 
■ini  cos  <pf.  The  position  of  equilibrium  is  given  by  tho  equation 
tan  $>-»ec0  tarn. 

The  angle  nt  which  the  axis  is  depressed  below  the 
horizon  is  therefore  least  when  0-0,  and  greatest  when 
0 = 90*,  its  valuo  being  t in  the  former  case,  and  90°  in 
the  latter,  as  stated  above,  p.  221. 

In  gcueral,  if  A',  / and  A,  p,  r be  the  direction  co«inc*  of  the 

direction  of  tho  field  and  of  the  axis  of  the  magnet  respectively,  then, 
resolving  the  Liw*  •»*!»£  *t  N «od  8,  wo  hoc  at  onco  that  the  three 
components  of  tho  magurtio  couple  are 

K Wp-^v\  KR(aV - /\),  KROi'a- a'/i)  ...  (2). 

These  are  clearly  the  Mine  aa  the  component*  of  the  counts  on  a 
system  of  three  magnet*  whose  axes  ano  parallel  to  OX,  OY,  OZ, 
and  whose  magnetic  momenta  are  Ka,  K*  Kr.  Hence,  no  far  as  the 
action  of  a uniform  field  is  concerned,  we  may  resolve  the  magnetic 
moment  like  a vector,  and  replace  a given  magnet  by  others  tho 
resultant  of  whoae  momenta  is  the  moment  of  the  given  magnet 

It  appears  therefore  that  in  a uniform  field  every  magnet 
behaves  as  if  it  were  made  up  of  a certain  quantity  of 
positive  magnetism  and  an  equal  quantity  of  negative 
magnetism  placed  at  such  a distance  apart  on  a line 
parallel  to  the  magnetic  axis  that  the  product  of  the 
quantity  of  magnetism  into  that  distance  has  a value  equal 
to  the  magnetic  moment  of  the  magnet.  It  is  very  im- 
portant to  observe  that  the  magnetic  moment  alone  appears 
in  the  above  formulae  for  the  magnetic  action.  We  can- 
not therefore  separately  determine  from  observations  in  a 
uniform  field  either  the  quantity  of  positive  or  negative 
magnetism  in  a magnet  or  the  distance  between  the 
magnetic  centres  of  mass. 

Let  M be  any  magnet,  and  P a point  whose  distance  from 
any  point  of  M is  infinitely  great  compared  with  the  linear 
dimensions  of  M.  Then,  since  all  the  lines  drawn  from  1* 
to  different  points  of  M arc  sensibly  parallel  and  equal 
in  length,  we  may  suppose  the  positive  and  negative 
magnetism  of  M to  be  collected  at  their  mass  centres,  ».e., 
M to  be  replaced  by  an  ideal  magnet.  It  is  also  obvious 
that,  throughout  a region  around  P whose  linear  dimensions 
are  of  the  same  order  aa  those  of  M,  the  field  due  to  M may 
be  regarded  as  uniform.  Hence  wo  concludo  that  in  cal- 
culating the  mutual  action  of  two  magnets  M and  M'  we 
may  replace  each  of  them  by  an  ideal  magnet,  provided  the 
diatauce  between  them  be  infinitely  great  compared  with  the 
linear  dimensions  of  either.  This  condition  may  be  satis- 
fied either  by  making  tho  distance  between  the  magnets 
very  great  if  their  dimensions  be  finite,  or  by  making 
their  dimensions  infinitely  small  if  the  distance  betweeu 
them  be  finite.  The  second  alternative  suggests  at  onco 
a method  tor  representing  the  magnetic  action  of  magnetized 
bodies  at  finite  distances.  We  may  divide  up  the  body 
into  portions  whose  linear  dimensions  are  infinitely  small 
compared  with  their  distance  from  any  point  at  which 
their  action  is  to  bo  considered ; each  of  these  portions  is 
Itself  a magnet,  and  may  be  replaced  by  an  ideal  magnet 
having  the  same  axis  and  moment.  The  whole  magnetic 
action  is  obtained  by  integrating  the  action  of  all  the  ideal 
magnets  of  which  the  body  is  thus  supposed  to  be  com- 
posed. 

Let  A,  /*,  v be  the  direction  cosines  of  the  magnetic  axis  of 
any  element  dv  of  a magnet,  and  I such  that  Icfti  is  tho 
magnetic  moment  of  the  element,  and  let  IA  — A,  I/a  — B, 
Iv-C;  then  I is  called  the  “intensity  of  magnetization”  at 
the  point  where  the  element  is  taken.  I may  be  regarded 
as  a vector  which  specifies  the  magnetization  of  the  body ; 
in  general  it  varies  continuously  from  point  to  point ; if  it 
has  the  same  value  and  direction  at  every  point,  the  body 
is  said  to  be  uniformly  magnetized.  A line  drawn  so  that 
the  direction  of  I at  every  point  of  it  is  tangential  to  U is  i 


called  a “ line  of  magnetization."  It  is  clear  from  what  has 
already  been  shown  that  we  may  if  we  choose  replace  the 
element  dv  by  three  ideal  magnets  whose  axes  are  parallel 
to  the  coordinate  axes,  and  whose  moments  are  A dv,  B do, 
Cdv  respectively. 

Tf  then  K bo  the  magnetic  moment  of  tho  whole  magnet,  8K  the 
moment  of  any  element  Se,  and  p,  a,  r the  direction  coiiitr*  of  the 
axis  of  the  whole  wigni't,  we  have  K.-WX*,  - j and,  remem- 
bering that  *'»  - * for  every  element, 
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We  may  therefore  write,  replacing  summation  by  integration. 


\ 


Kp-ff/Adv,  Kq-f/fUdn  Kq-fffCdv  . . (3). 

Let  8N  be  an  ideal  magnet  of  infinitely  amall  length  /,  lot  ut  bo  its  f'otaalkd 
magnetic  moment,  and  *»  — */.  Let  Q bo  its  middle  point,  and  the  of  in- 
angle  PQN  — 9,  N being  the  poaitive  or  north-seeking  jolo  ; and  let  finitely 
QP—  D.  Then  the  potential  at  P duo  to  this  magnet  is  small 


«{  D*-D/oo.#  + 11"  }'*-«{  D»  + D(co.«  + J/>  }"* 


magnet 


Expanding  and  neglecting  powers  of  ~ abovo  tho  first,  wo  get  foe 
tho  potential 

MCOSf  (4} 

'4'* 

Hence  the  potential  at  P ({,  % 0 of  an  infinitely  amall  magnet  PoUsttal 
Adv  at  fa  y,  a),  having  its  axis  parallel  to  the  axis  of  x,  la  of  finite 
A U -*)/D\  and  similarly  for  the  other  two.  Wo  therefore  olrwui  magnet, 
for  the  potential  of  tho  whole  magnet 


V ~flf{ Mt  - *) + ' y)  + C(f' ' ” f 


(«)- 


Taking  the  second  of  these  expressions  and  integrating  by  peris 
in  tho  usual  way,  we  get 

where  #-/A  + mB  + nC-Icosf  [■-•••  (6), 

rfC\ 
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l,  m, a being  the  direction  cosine*  of  the  outward  normal  to  any  ele- 
ment <id  of  tho  surface  of  the  magno^,  and  9 the  angle  between  the 
normal  and  the  direction  of  magnetization  at  dS. 

Hence  the  action  of  any  magnet  may  bo  represented  by  Poisaou 
means  of  a certain  volume  distribution  (p)  and  a certain  distnim 
surface  distribution  (a)  of  free  magnetism.  This  important  tit>0* 
proposition  is  due  to  Poisson.1 

The  fact,  in  itself  obvious,  that  the  sum  of  all  the  magnetism  of 
Poisson’s  distribution  must  be  zero,  gives  the  theorem 


—^IconOdS 

which  admits  of  course  of  direct  analytical  proof. 

The  magnet  may  also  be  replaced,  so  far  as  its  external 
action  is  concerned,  by  a distribution  wholly  on  its  surface, 
as  was  shown  by  Gauss.2  This  will  be  seen  at  once  if  we 
replace  the  positive  and  negative  magnetism  throughout 
the  body  by  positive  and  negative  electricity,  and  suppose 
the  surface  of  the  magnet  covered  with  a conducting  layer 
in  connexion  with  the  earth.  The  surface  will  thus  become 
charged  with  a distribution  of  positive  and  negative 
electricity  whose  total  sum  is  zero,  such  that  the  potential 
of  the  surface  is  zero,  and  hence  the  potential  at  every 
external  point  zero.  The  potential  of  this  surface  layer 

1 Min.  dt  V Instant,  tom.  1821. 

* IntauiUu  Vis,  § 2 (1832),  and  Allgtmcine  LthrstU w,  § 36  (18391 
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at  etfc.y  point  external  to  the  body  it  therefor©  eqtial  and 
opposite  to  that  of  the  internal  electricity.  If,  therefore, 
we  change  the  sign  of  the  surface  density  at  every  point, 
we  obtain  a surface  distribution  whose  potential  at  every 
external  point  is  the  same  as  that  of  tho  body.  There  is 
of  course  only  one  such  distribution:  we  may  call  it  Gauss’s 
distribution. 

Poisson's  distribution  will  coincide  with  that  of  Oau&9 
provided  the  magnetization  be  such  that 

rfA  . rfB  , dC  A (s\, 

E+#  + 5"° 

when  this  condition  is  satisfied  at  overy  point  of  the  body, 
A is  said  to  be  “solenoidally ” magnetized;  a particular 
case  is  that  of  uniform  magnetization. 

So  long  as  the  point  considered  is  external  to  th©  magnet 
there  is  no  difficulty  in  attaching  a definite  meaning  to  the 
resultant  magnetic  force  ($)  at  a point;  its  components 
•re  given  by 

dV  _ dV  dV  fflV 

*--35'  y-'ai  • • ‘ ™ 

and  the  values  obtained  will  be  the  same  whether  V be 
calculated  by  means  of  Poisson’s  or  of  Gauss’s  distribution. 
Inside  the  body  the  resalt  is  otherwise,  for  reasons  that  are 
not  difficult  to  understand,  when  we  examine  the  nature  of 
our  fundamental  assumptions.  It  is  therefore  necessary 
to  be  careful  to  define  wbat  we  mean  by  resultant  magnetic 
force  in  the  interior  of  a magnet  It  is  defined  by  the 
above  equation  (9)  on.  the  understanding  that  V is  calcu- 
lated from  Poisson’s  distribution.  Wo  can  show  that  $ 
thus  defined  is  the  resultant  force  in  an  infinitely  small 
cylindrical  cavity  within  the  magnet,  whose  axis  is  parallel 
to  the  line  of  magnetization,  and  whoso  radius  a is  infinitely 
small  compared  with  its  axis  2b.  - 

The  removal  of  the  matter  filling  inch  a cavity-  will  affect 
Poimoa's  volume  distribution  to  an  Infinitely  am  a II  extent;  the 
alteration  of  the  force  if  any,  will  therefore  arise  simply  from  the 
surface  distribution  which  wo  rautft  placo  on  the  welle  of  the  cavity 
in  order  to  make  up  the  complete  representation  of  the  action  of  the 
magnet  in  the  cavity.  This  distribution  reduces  to  two  circular  disks 
of  radius  a at  the  two  ends,  the  densities  Of  the  magnetism  on 
which  are  - 1 and  + 1 respectively.  The  action  duo  to  these  is  a 
force  4vl(l  - W>/«*  + A*)  in  the  direction  oT  magnetization.  If  a be 
infinitely  email  compared  with  b,  this  force  becomes  zero,  which 
proves  our  proposition. 

If,  ou  the  other  hand,  the  cavity  in  the  magnet  be  disk- 
shaped — aay  a narrow  crevasse  perpendicular  to  the  line  of 
magnetization — then  the  force  due  to  the  distribution  on  its 
walls  becomes  4*1,  and  the  resultant  force  in  the  cavity 
is  no  longer  $.  but  a force  §),  whose  components  are 

+ 6**/3+4»B,  c«y+4vC  • / (10). 

$ is  called  the  “ magnetic  induction  ” at- the  point  (z,  y,z). 

From  the  definition  of  $ it  follow*  that  outside  tbu  magnet 

*+4i+4i_o m). 

tlx  el u d: 

inside 


«f«  djB 

3z  dy 


+ —?  -4  rp 


(12). 


At  the  surface  of  t magnetized  body  the  tangential  com- 
ponent of  $ is  continuous,  but  the  normal  component 
increases  abruptly  by  4*Ico*0  in  passing  from  the  inside 
to  the  outside  of  tho  surface. 

Outside  magnetized  mutter  the  magnetic  forco  and  the  | 
magnetic  induction  are  coincident.  Inside*  we  have 

Hence  the  magnetic  induction  satisfies  the  solenoids]  con- 
dition both  inside  and  outside  magnetized  matter.  It  lias 
I'otiuul  continuity,  and,  in  general,  tangential  discontinuity, 
i»t  the  aurfc.ce  of  a magnetized  body. 


For  If 
•nd 


or  if  r,  t and  n,  t be  the  normal  and  tangential  component*  o* 

$ just  inside,  and  ✓,  v'  and  n\  t the  corresponding  ccmpo&fflAl 
just  outside  the  surface  near  sny  point,  Wte  have  »-  r + 4*1  toe*.  and 
but  V— r + 4rlooe#,  therefore  n — n'.  On  the  other  hand 
v'-l',  whereas  r is  the  resultant  of  t and  4*1  sin  S,  w^ich  is  parallel 
to  the  surface,  but  otherwise  rosy  have  any  direction  according  to 
circumstances ; henoe,  sinco  t — /,  in  general  r is  not  equal  to  r. 

In  fact  there  will  be  tangential  discontinuity  of  the 
magnetic  induction  unless  the  line  of  magnetization  be 
perpendicular  to  the  surface  of  the  magnet ; in  this  case 
there  is  complete  continuity  of  the  magnetic  induction. 

When  the  magnetization  at  the  surface  is  tangential,  there 
is,  on  the  other  hand,  complete  continuity  of  the  magnetic 
forces 

It  follows  from  the  above  that  the  surface  integral  of 
the  magnetic  induction  taken  over  any  closed  surface  S 
vanishes. 

. First,  let  the  surface  he  wholly  within  or  wholly  without  con- 
tinuously magnetized  matter.  We  have,  integrating  all  overS  and 
all  over  the  space  enclosed  by  S,  the  analytical  theorem 

£+£>»•  • no, 

hence  the  result  follows,  for  every  element  of  the  right-hand  integral 
vanishes.  Next,  suppewe  S to  be  partly  within  and  partly  without 
a magnetized  body.  Divide  it  into  two  parts  by  a double  partition 
one  of  whoso  walls  runs  outside  the  surface  of  the  body  and 
infinitely  near  it,  the  other  inside  and  infinitely  near  it ; then,  on 
account  of  tho  normal  continuity  of  tho  surface  integral  wilt 
be  the  same  in  absolute  value  over  each  of  these  walla  Hence  the 
integral  over  the  whole  of  S differs  infinitely  little  from  Jthe  sum  of 
the  integrals  over  the  two  surfaces  into  which  it  1#  broken  up  by 
the  double  partition,  each  of  which  vanishes  by  the  former  case. 

Hence  the  theorem  holds  in  this  com  also. 

We  may  therefore  apply  to  lines  and  tubes  of  magnetic 
induction  without  restriction  all  the  theorems  proved  for 
linos  and  tubes  of  electric  force  in  space  free  from  electrified 
bodies.  We  may  speak  of  the  number  of  lines  of  magnetic 
induction  instead  of  the  surface  integral  if  we  choose.  And 
we  have  this  important  theorem : — 

The  number  of  lines  of  magnetic  induction  that  pass  through 
an  unclosed  surface  depends  merely  on  its  boundary. 

There  must  therefore  be  a vector  whose  lino  integral  Teeter 
round  the  boundary  is  equal  to  the  surface  integral  Of  $ PoU*' 
over  the  surface. 

Tho  components  F,  0,  H of  ^ are  connected  with  those  of  g by 
the  equations 

rfTT  rfO  . d?  dH  dO  d? 


" dy  da  * ^"«ir  dx  * 


-S-3?  • ‘ {,6> 


as  has  been  shown  in  the  article  EfcBCTtlOITT,  voL  vilL’  p.  69. 

Mutual  potential  energy  and  mutual  action  of  fico  magnetic  Mctna. 
syttems. — The  potential  energy  of  a small  magnet  is  *{Yt-  V,),  potentii 
where  V,  and  Vtare  the  values  of  V at  its  negative  and  positive  poles,  energy 
If  the  magnet  be  infinitely  small,  of  length  ds  say,  the  direction  of  tiro 
cosines  of  ds  being  this  may  t**  written  m IsdVfds,  us.,mdX Ids,  magnet* 

or,  if  we  are  considering  a magnetized  element  of  volume  dv, 


(!•). 


./  rfV  , rfY  rfVA. 

• VS  + 

Hence  the  potential  energy  of  the  whole  magnetic  system  in  s field 
whose  potential  is  given  by  V is 

*-M*%<*  c£> 


-Iff 


(Aa  + Hfi  + C jjdu 


. . . (Hk 


the  integration  being  extended  all  over.the  magnetized  masses  sup- 
posed to  be  acted  upon.  Integrating  by  parts,  we  get  at  ones 

Vi-f/XedS+fffXpdv 118), 

v and  j>  being  the  surface  and  volume  densities  of  J’oinon's  distri* 
hutiorf;  a result  that  might  have  been  expected.  W may  aleo  ha 
expressed  as  a sextuple  integral ; for,  if  I’,  V,  yl,  s',  a',  y , d refer 
to  the  acting  system,  then 

''h + ^ + W"- 
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Wheat* 

+ '«) 

b expression  for  W way  be  obtained  by  supposing 
in  (17)  extended  throughout  the  whole  of  apace,  on 
ling  that  A,  ft,  C ere  zero  where  there  is  no 


m 


A remarkable  ex] 

Ibe  integration  in  ( 
the  understanding 
magnetized  nutter,  and  theu  integrating  by  parts.  We  get,  since 
the  surface  integral  at  infinity  may  be  ah  own  to  vanish, 


W- 


AS  + Bft  + C 


-# 


S> 


(20), 


where  it  most  ho  understood  that  A,  Bt  C vary  continuously,  how- 
orer  rapidly.  In  point  of  fact,  where,  as  at  the  surface  of  a 
magnetized  body,  there  is  discontinuity,  a finite  portion  of  the 
integral  will  arise  from  aa  infinitely  thin  stratum  near  the  surface. 
The  proper  representation  of  this  part  will  bo  a surface  integral,  as 
may  be  seen  by  referring  to  (18),  from  which  we  might  hare  started. 
If  now  V'  bo  the  potential  of  the  magnet  acted  upon,  thru 

dlV'  d*V,  tPV’  fdk  dD  dC\ 

3?+<??+2?-H^+rf?+s  J; 

whence 

•fdv  dV  dV  iV'iV  dT\. 

\de  dx  dy  Ky  lx  di  J * 


dfsiren  more  nucb  abould  consult  Maxwell’s  Electricity 
and  Slagneliem,  or  Mascart  aud  Joubcrt,  Lffoiu  tur 
r£leetriciti  et  It  iloguititwe. 

SoUnoidnf  Magueis  hate  elready  been  defined  as  such  that  the 
tec  tor  I satisfies  tbo  aoleuoidal  condition 

«. 

fix  atf  di 

The  lines  of  magnetization,  therefore,  have  all  the  properties  of 
lines i of  magnetic  induction  or  electric  force.  In  particular,  if  wo 
consider  a portion  of  the  magnet  enclosed  by  a tube  of  the  lines  of 
magnetization,  the  product  of  the  intensity  of  magnetization  by  tlio 
•action  at  each  point  is  the  same.  Such  a portion  of  magnetized 
matter  taken  by  itself  is  called  a “ magnetic  solenoid,'*  and  the  pro- 
duct mentioned  is  called  its  "strength.*’  It  is  clear  (from  the  general 
definition,  or  it  may  bo  proved  directly  from  the  secondary  property 
just  mentioned)  that  the  action  of  the  solenoid  may  be  represented 
by  tbo  distribution  of  a certain  quantity  «I  of  positive  magnetism 
on  the  one  end  and  an  equal  quantity  of  negative  magnetism  on 
the  other,  1 being  the  intensity  of  magnetization,  « the  normal  sec- 
tion at  the  end.  The  action  therefore  depends  merely  on  tlio 
strength  of  the  solenoid  and  on  the  position  of  its  euili  The  shapo 


"+4i. 


-*&#> 


RR'  cos?  dv  1 


(21). 


where  lv  and  K arc  the  resultant  forces  at  any  point  of  space  due  to 
the  acting  and  oclcd-upon  systems  respectively,  and  9 tha  angle 
between  their  directions.  • 

Id  practice  W is  expressed  as  a function  of  the  variables  (equal  in 
number  to  the  degrees  of  freedom)  that  determine  the  relative 
position  of  the  two  systems ; differentia  lion  with  respect  to  any  one 
of  these  than  gives  the  generalized  force  component  tending  to 
decrease  that  variable. 

N\e  may  also  calculate  the  forces  directly.  For,  the  components 
or  fores  on  the  clement  d i\  being  tha  diifercncta  of  the  force*  acting 
on  the  two  poles  of  the  dement,  are 


(A£+  * Cs}/r- 

and  the  components  of  couple,  in  calculating  which  the  field  may 
be  supposed  uniform,  are  (see  above,  p.  228) 

(yB-fiC)dv,  ftc. 

«"•  Tth  **•  c!"*“  origin,  for  tbo  con. 
ponente  of  the  whole  force  and  couple, 

•ad  aimilarly  for  g and  tt. 

%~JHf  I ^ ,^+  .Jr  I ■ 

-<**♦•*-«*)  I* 

•ad  sunilarly  for  <®  «od  J). 

^ °f  * *ifonn  tM  "h<m  «f» 


(23), 


5i 


W-  -K(/«+wi/j+ny) 

et,  and  ^ W, ..  ...V  uiicvumi  cwmn 

mttlti siTeB thm (P-  227) c*a bo 

Example!.— Some  example!  of  tha  application  of  tlio 
loregoing  theory  are  here  given,  partly  on  account  of  thoir 
intnmuc  value  as  types  enabling  ua  lo  conceive  tho  difTcr- 
ranches  of  magnetic  action,  partly  for  tho  Bake  of  tbs 
ltgM  they  throw  on  lie  theory  itself.  Tho  reader  who 

' *“  **<*>'  «f  r*KTL  « Slrtrkll,  o.J  IfacmrtUm,  [>,  <33. 


of  tbo  intervening  portion  ia  immaterial.  If  we  supjKiae  it  straight 
•ad  if  tho  section  bs  infinitely  aatall  so  that  the  ioa~octi.ni  at  the 
eada  may  bo  regarded  .a  coadoused  at  too  pouts,  wo  have  an  ideal 
i^magnet  of  finite  length.  The  equipoteutial  lines  of  such  a magnet 
in  any  plane  through  its  axis  are  of  course  given  by  the  equation 

....  (24), 


1 I 

const 


where  r and.r'  are  the  distances  of  any  point  Pou  the  line  from  tho 
poles. 

The  equation  to  the  lines  of  force  is  easily  obtained  :«  for,  if  NP 
ami  ESP  (fig.  21)  make  angles  9 and  r with  the  axis  of  the  magnet, 
aud  and  <*»  with  the  line  of  fores,  we  must  have 


hence,  since 
we  get 


sin  ^/r*  - sin  '/r**—  0 ; 
ain£-nf?/ds,  sin  4?—r'dfJdat 

d9/r- dry -0-,  t.c.,*in?rf?-8in?'<f«'-0; 
which  gives  for  the  equation  to  a line  of  force 

coe?- cos?’ -const.  '.  .....  (25). 

We  may  imagine  a magnet  of  this  kind  so  long  that  the  action 
of  one  of  its  poles  may  be  altogether  neglected  at  points  which  are 
at  a finite  distance  from  the  other.  We  thus  tjfceiivcly  realize  what 
never  occurs  in  nature,  viz.,  a magnet  with  one  rolo  only.  If  wo 
place  the  like  poles  of  two  such  magnets  near  cacn  other,  we  get  a 
field  the  equipotential  lines  and  lines  of  force  in  any  axial  plane  of 
which  are  given  by  the  equations 


•i  +-L- const 
r i/ 


(20). 


«*?+  cos?’— const (27). 

The  lines  of  force  given  by  equations  (25)  and  (27)  may  be  traced 
in  a diagram  by  mean*  of  tho  following  simple  and  elegant  construc- 
tion, Draw  two  circles  A and  ft,  having  equal  radii  and  N and  S 
respectively  for  centre, ; produce  lbs  line  Ns  both  »avs,  ami, 
starting  from  the  centre,  divide  it  into  any  number  of  equal  pails  ; 
through  these  draw  perpendiculars  to  meet  tlio  circles  A and  ft  • 


J TSJiSLS! ftWiMllrel  of  the  , creation  to  the  lines  fom,  of 

*n . .1  W?5W>1  Bn»ar  to  have  been  nu.l«  by  PlayMr  stilt*  nrjuc-H  nf  Uniti-fn, 
Mn s|bie They  h"'1  been  very  r-rcfully 

“ espertoenul  point  of  view  by  Lambert,  i/ray.  dt  rAcmd,  Jt 

3 Roffct,  Jcvr.  Rov.  Imtt.,  1ML 
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from  N draw  a serif*  of  line*  to  the  point*  of  division  on  B,  and 
from  8 a similar  series  to  the  point*  of  division  on  A.  These  line* 
will  form  a network  of  lozenges  the  loci  of  the  vertices  of  which 
will  be  lines  of  force,  corresponding  to  (25)  or  (27)  according  as  we 


from  point  to  point  along  one  set  of  lozenge  diagonals  or  along 
Fig.  22  will  give  the  reader  an  Idea  of  the  gt*n«m 
of  the  two  seta  of  line*.  He  may  compare  the  ideal  with 


the"  other, 
arance 


case*  by  referring  to  ftp.  4 and  5,  p.  222. 

In  the  case  of  an  infinitely  small  magnet,  the  aqai  potential  line*  are 
of  coarse  given  by  the  polar  equation  r*-c*  coaff,  e being  a variable 
parameter.  It  is  easily  shown  that  the  line*  of  force,  which  are 
Arccsaarily  orthogonal  to  these,  have  for  their  equation  r—c  sin1*.1 
If  ^ t*  the  angle  between  r and  the  tangent  of  the  line  of  force,  we 
haro  tanf  — r«0/rfr  — | tan* ; hence  the  following  construction  for 
the  direction  of  the  line  of  force  at  P dae  to  a small  magnet  at  O 
let  K be  the  point  of  triaection  of  OP  nearest  O,  and  let  KT;  per- 
pendicular to  OP,  cut  the  axis  of  the  magnet  in  T ; then  TP  is  the 
tangent  to  the  line  of  force  at  P.  This  construction  in  a slightly 
different  form  was  given  by  Hansteen*  and  by  Gauss1 ; the  latter 
adds  that  the  resultant  force  at  P is  given  by  H.  PT/OT.Ot**  where  M 
is  the  magnetic  moment  of  the  magnet,  a proposition  which  the 
reader  will  easily  verify.  These  proposition*  are  of  considerable  use 
in  rough  magnetic  calculations.  As  thi*  is  an  important  eaae  we 
give  a diagram  of  the  equipotential  lines  and  line*  of  force  in 
fig.  23. 

We  may,  if  we  choose,  consider  a filament  of  matter  magnetized 
longitudinally  at  every  point,  bat  so  that  the  strength  «l  (-J,  sty) 
is  variable.  Such  a filament  is  called  a complex  solenoid.  It  may 
clearly  be  supposed  made  np  of  a handle  of  simple  solenoids  whoso 
ends  are  not  all  coincident  with  the  ends  of  tho  filament  If  dt  be 
an  element  of  inch  a filament,  the  potential  is  given  by 


k-M 


m 


That  is,  it*  action  may  be  represented  by  two  particte*  of  \ 
magnetism  Jj  and  Ja  at  its  two  ends,  and  bv  a continuous  distribu-.  • 
tion  of  free  magnetism  along  iU  length  whose  density  is  - dJds.  ; 
This  is  of  coarse  merely  a particular  case  of  Poisson's  distribution,  j 

When  a body  is  solenoidally  magnetized,  tho  magnetic  force 
4J  both  external  and  internal  depends  aolely  on  the  surface  distri- 
bution, ;.•*  , merely  on  the  ends  of  the  solenoids  of  which  the  body 
is  composed.  Me  may  therefore  suppose  the  two  ends  of  any 
solenoid  joined  by  a solenoid  of  equal  strength  lying  in  the  surface 
of  the  body.  Proceeding  thus,  we  may  in  an  infinite  number  of 
way*  construct  a surface  layer  of  tangentially  magnetized  matter 
which  will  represent  the  magnetic  action  of  a solenoidally 
magnetized  body.  Thomson  has  shown  by  means  of  a highly 
interesting  piece  of  analysis  how  to  find  the  components  of  this 
tangential  magnetization.  See  Reprint  of  Papers  on  Electricity  and 
MafjHctism,  p.  401. 

The  magnetic  theorems  just  stated  will  suggest  at  once  to  the 


• Hanstwn,  JTaffMfJcieu  der  Erie,  p.  JO*  (ISIS). 

» drr  Efdt,  p,  J09. 

* MesettM  d.  j/« rertint,  1417  *o4  1 WO. 


mind  of  the  reader  acquainted  with  the  analysis  employed  Inhydro- 
kinelical  problems  the  close  analogy  that  subsists  between  the  two 
methods.  In  fact,  by  proper  arrangement,  every  problem  in  the 
one  subject  can  be  converted  into  a problem  in  the  other.  For 
details  we  refer  the  reader  to  Thomson,  who  was,  so  far  as  we  know, 
the  first  to  work  oat  this  matter  fully ; in  the  present  connexion 
he  should  consult  more  particularly  S3  573  •?-  of  the  Reprint. 


Uniformly  J fagnsiised  Bodies  constitute  in  practice  the  most  im-  Potential 
porta nt  gtae  of  adenoidal  magneta.  In  the  first  place  it  is  obvious  of  uni- 
that  the  whole  magnetic  moment  of  such  a body  is  simply  its  volume  formly 
multiplied  by  the  intensity  of  magnetization,  aud  that  the  axis  of  magnet- 
the  wnole  is  parallel  to  the  axis  of  each  of  its  infinitely  small  part*,  ized 
The  method  usually  applied  to  calculate  the  iwtantiat  in  this  ease  boett 
may  be  presented  in  two  ways.  The  •potential  is  calculated  accord- 
ing to  Poisson's  method  in  ' 0» 

this  ease  merely  from  a 
surface  distribution  of  vary- 
ingdensity  Icoaft  W#  may 
replace  this  by  a layer  of 
uniform  density  p and  vary- 
ing normal  thickness.  Let 
the  thickness  at  any  point 
measured  parallel  to  the 
magnetic  aids  be  t;  then 
the  normal  thickness  is 
/«*•;  hence  ft  coal— 

IcofJ,  and  I ; is.,  t is 
constant  We  may  there-  j 
fore  suppose  the  magnet  ' 
replaced  ny  Itself  (fig.  24) 
with  a uniform  volume 
distribution  p of  positive  . 

magnetism,  and  itself  dis*  r,3*  **• 

placed  through  a distance  t in  a direction  opposite  to  that  ol 
magnetization  with  a uniform  volume  distribution  -p ; or,  which 
comes  to  the  same  thing,  the  potential  of  the  magnet  at  P is 
■(U  - Ur),  where  U is  the  potential  at  P of  a uniform  volume  distri- 
bution of  density  + 1 throughout  the  magnet,  and  IT  the  potential 
of  the  same  at  a point  P displaced  through  a distance  t in  the 
direction  of  magnetization. 

If/,  m,  n bo  the  direction  cosines  of  the  magnetic  axis,  this  gives 
at  once 


tr  Art!,,  ^ dUt  dJJ  ' 

T--'(s"+Vm+s,n> 


--'1 

-AX  + BY  + CZ 


rftj , rftr\ 

<i/  * ” * / 


<»)i 


where  X,  Y,Z  are  the  components  of  the  resultant  force  due  to  volume 
distribution  p-  + 1 throughout  the  body,  and  A,B,C  the  component* 
of  the  magnetization. 

The  same  result  may  alao  he  arrived  at  thus.  The  part  of  the 
potential  doe  to  the  element  dv  is  Irfrcoel/r*,  bat  this  is  the  con* 
ponent  parallel  to  the  direction  of  I of  the  resultant  force  at  P of  a 
tclume  distribution  whose  density  in  dv  is  I ; hence,  sine*  the 
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direction  of  I la  everywhere  the  same,  the  whole  potential  Is  the 
component  parallel  to  the  magnetic  axis  ol  the  body  of  the  resultant 
force  at  P of  a volume  distribution  p-I  throughout  its  vrliolo 
extent.  This  gives  at  once  the  expression  of  (29)  for  V. 

In  the  caso  of  a uniformly  magnetised  sphere  of  radius  a,  tho  axis 
being  parallel  to  the  axu*  of  x,  and  the  centre  at  the  origin,  wo  get, 
if  r bo  tho  distance  of  P from  the  origin,  for  external  points, 

V-JwI«*r/r* (30); 

in  other  words,  the  external  action  is  that  of  a magnet  of  Infinitely 
small  dimensions,  having  tho  same  moment  and  axis,  placed  at  the 
centre. 

For  internal  points 

V-Jwlx (31); 

whence  it  appears  that  tho  magnetic  force  inside  the  sphere  is  con- 
stant in  magnitude  and  in  direction,  being  opposite  to  the  uniform 
magnetisation,  and  equal  to  — §*I. 

The  potential  of  a uniformly  magnetized  ellipsoid  may  be  simi- 
larly treated.  Let  tho  origin  be  at  the  centre,  and  the  axes  along 
the  principal  diameters  of  tbo  ellipsoid,  whoso  lengths  are  2 a,  2ft, 
2c,  and  let  /,  m,  » bo  the  direction  cosines  of  its  magnetic  axis. 
Consider  first  on  external  point  Then,1  if 


L— 2 rake. 


v- 

J.  \ 


d* 


where  a is  the  positive  root  of 

*»  . v* 


M-Ac.,  N-Ac.  (82), 


we  have 
and 


i r i _ l 

a9++  b*  + + c?+  + 
X-Lr,  Y-My,  Z-Ns, 


(WV 


V — ALx + BWy + CNs  . . 

where  it  must  be  remembered  that  L,  M,  N are  functions  of  x,  y,  s, 
inasmuch  as  a is  so. 

If  (z,  y,  s)  be  an  internal  point,  X,  Y,  Z are  tho  components  of 
the  force  due  to  a similar  and  similarly  situated  ellipsoid  through 
(*,  y,  x).  Let  its  axes  be  pa,  pb,  pc ; we  now  have 


where 


X-Lr, 


Y-My,  Z-Ns, 

* p(l"  V (^n*  + *5*3*^  + fK?? ’ 

or,  writing 


i'2ral£w. 


d$ 


U-fcc.,  N-ic. . (44). 


'oV|a'+ fftP  * ♦He*++) 

We  thus  obtain  for  Y, 

V-AL*  + BMy  + CNzt (35), 

where  L;  M,  N are  now  constants,  which  remain  tho  same  so  long  as 
the  ratios  of  tho  axes  remain  unaltered.  Tho  components  of  tho 
force  inside  the  ellipsoid  are 

a- -AL,  0--BU,  7--CN  . . . (36). 
The  foroo  is  therefore  uniform  ; but  its  dirrctlon  does  not  coincide 
with  that  of  the  magnetization,  unless  the  latter  bo  parallel  vo  one 
of  the  principal  diameters,  ana  then  the  forco  is  opposite  in  direc- 
tion to  tho  magnetization.  It  will  bo  observed  that  tho  force  inside 
similar  ellipsoids  similarly  magnetized  to  the  same  intensity  is 
Always  the  same. 

For  an  oblate  ellipsoid  of  revolution,  iu  which  ft  — e— a/VT-e^ 

. ./I  Vf^e*  . . \ M . . l-c’\ 

L-4»f ^ — sin ~Uj,  M-N— 2*  I — ^ — sin-1* — — -J. 

For  a very  flat  oblate  ellipsoid  of  revolution  I,  - It,  M - N — »*a/c. 
For  a prolate  or  ovary  ellipsoid  of  revolution,  in  w hich 


a — ft  — cvl  - e3, 

1-c*  1+«\ 

.4*  ~ 2^  lt>g  l ~c)' 


From  tho  formulae  for  an  ellipsoid  we  could  easily  deduce  thoso 
for  an  infinitely  long  elliptic  or  circular  cylinder ; we  have  merely 
to  make  one  of  the  axes  infinite.  Wo  find’in  this  way,  for  instance, 
that  the  force  inside  a circular  cylinder  of  infinity  length  magnetized 
transversely  is  - 2*1. 

The  reader  will  find  it' interesting  to  examine  the  mines  of  tho 
magnetic  induction  in  the  forrgoitig  coses,  and  to  verify  iu  normal 
continuity  at  the  surface  of  the  magnet. 

Lamellar  Magnet i form  another  very  important  elan.  In  them 
tho  components  of  magnetization  are  derivable  by  differentiation 

1 Tucroscffl  sad  Tail  Natural  PltilatepSii,  sol.  L . 322. 


from  a function  f(r,  y,  z),  which  is  sometimes  called  the  “potential 
of  magnetization,"  * so  that 


A-?.  H-£,  c4. 

ax  dy  ds 


(37). 


It  is  obvious  at  once  that  the  family  of  surfaces  ${x,  y,  z)  —const, 
cut  the  lines  of  magnetization  at  right  angles  , for,  If  dx,  dy,  dz  l»« 
the  projections  of  trie  element  of  any  line  on  the  surface,  wo  have 
by  differentiation 

S'te+sf'*,+s*-0- 

ie.,  Adx+fidy  + Cds-0  , 

which  is  the  analytical  expression  of  the  property  in  question.  We 
may  therefore  suppose  n lamellar  magnet  divided  up  by  these  sur- 
faces of  magnetization  iuto  an  infinite  number  of  infinitely  thin 
normally  magnetized  shells  or  lamell®.  It  can  be  shown  that  the 
product  of  tho  intensity  of  magnetization  by  the  thickness  at  each 
point  of  any  such  shell  » the  same  ; for,  if  f (x,  y,z)-c  and  f(r,  p,  *) 
— #4  le  be  the  equations  to  the  two  surfaces  bounding  the  shell,  2# 
the  normal  distance  between  them  at  any  point,  we  bavo 


hence 


i.c.,  1 ft v — 6c  — constant  for  the  same  shell,  which  was  to  be  proved. 
This  product  is  called  the  strength  of  the  shclL 
A shell,  which  is  everywhere  normally  magnetized,  but  whoso 
strength  is  not  constant,  is  called  a **  complex  shell  ” ; a magnet  made 
np  of  such  shells  is  called  a “complex  lamellar  magnet."  Tho  con- 
dition to  be  satisfied  by  A,  B,  C iu  this  case  is  simply  that  the  lines 
of  magnetization  must  be  orthogoual  to  a family  of  surfaces,  t.a, 
Adxf  IWy  + Crf*  must  be  convertible  into  a perfect  differential  by 
multiplication  by  a factor ; otherwise  that 


./dB  dC\  _/dC  dA\  n(dk  rfB\  A 

AU-a?)+DU-*)+c(^'a;)"c- 

d at  P of  a simple  magnetic  shell 
tnnula 

v /7*icoaftrfS  ./7*</Scoaft 

y~JJ 


Tho  potential  at  P of  a simple  magnetic  shell  of  strength  i ie 
given  by  the  formula 

. It  8) 


where  w ie  the  solid  angle  subtended  at  the  point  P.$  There  is  a 
convention  here  as  to  sign,  viz.,  that  side  of  the  shell  is  positive 
towards  which  the  lines  of  magnetization  pass,  and  the  solid  anglo 
subtended  at  points  infinitely  near  that  side  is  positive,  while  that 
subtended  at  points  infinitely  near  the  other  side  is  negative.  If 
we  canse  P to  move  from  the  positive  side  away  to  infmi4y,  then 
back  from  infinity  to  the  negative  aide,  or  to  move  anyhow  from 
infinitely  uenr  tho  positive  side  to  a point  infinitely  near  the  nega- 
tive side  without  cutting  through  the  shell,  it  will  decrease  con- 
tinuously by  4*i ; if  we  pass  through  the  shell  from  a point 
infinitely  near  on  the  negative  side  to  a point  infinitely  near  on  the 
positive  side,  there  will  to  a sudd***  inrrmM*  of  4*4 , tangentially  to 
the  shell  there  is  continuity.  The  potential  of  a closed  shell  is 
evidently  zero  for  any  external  point,  ±4*i  for  an  internal  point 
according  os  the  positive  or  negative  side  is  innermost.  It  appears 
also  that  the  potential  of  a simple  magnetic  shell  depends  merely 
on  its  strength  and  on  its  boundary,  just  as  that  of  a magnetic 
solenoid  depends  merely  on  its  strength  and  the  position  of  its 
ends. 

A lamellar  magnet  will  in  general  be  made  np  partly  of  closed 
shells,  and  partly  of  shells  whom  boundaries  ho  on  the  surface  i 
only  the  latter  of  course  can  influence  the  potential  at  external 
points.  The  general  expression  for  tho  potential  at  any  point 

rtt'*0b  * 

'#(2  #;£'%• 


m. 


where  $ is  the  angle  between  D and  the  outward  normal  to  rfS,  and 
<p'  the  value  of  ^ at  the  point  n»  C (fro  of  course  if  ft,  n.  ( be  outside 

the  magnet).  The  value  of  V thus  found  is  not  discontinuous  st 
the  surfacn  as  might  bo  supposed,  for  both  the  surface  integral  am* 

• To  be  dlailnjjulshed  of  coon*  from  the  magnetic  potential. 

* Gaum,  AUgtmcine  TkHfU  dti  ErdmaffUttUnUM.  | 38. 
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4rf'  hare  discontinuities  there,  and  they  are  equal  in  amount  and 
of  opposite  sign. 

For  au  external  point  the  potential  is 
Tpcos© 

D» 

The  immediate  interpretation  of  this  is  that  the  potential  is  the 
same  os  that  due  to  a normally  magnetised  layer  on  tbo  surface  of 
the  body  whose  strength  at  tfS  in  p ; in  other  words,  qua  external 
action,  every  lamellar  magnet  may  bo  replaced  by  a complex  shell 
on  its  surface. 

There  is,  however,  another  way  of  looking  ot  the  result.  Since 
A,  B,  C are  derivable  from  a potential  q>,  the  diflercnce  between  the 
values  ip  at  any  two  points  Is  simply  the  value  of  the  toe  integral 
f (A dx  + Brfp  + Cc/c)  along  any  path  between  those  points.  Hence 
if  the  tAngeutial  component  of  magnetization  be  given  in  direction 
and  magnitude  all  over  auy  surface,  the  value  of  A,  rt  constant  pris, 
is  given  all  over  that  surface.  Wc  conclude  therefore  that,  if  a body 
be  lamelbirly  magnetized,  and  we  know  the  tangential  component 
of  its  magnetization  *11  over  iu  aurfaee,  its  external  action  is  deter- 
mined ,l  for  a constant  c added  to  f will  simply  add  to  tho  surface 
integral 

/7* com  0 rfS 

‘J/'-iF’9 

which,  being  e times  tbs  whole  solid  angle  subtended  by  the  surface 
at  any  externa!  poiut,  vanishes.  For  another  very  interesting  proof 
of  this  result,  :«e  Thomson,  Rej/riut,  p.  398  »q. 

The  vector  not erjial  of  a lamellar  magnet  mar  Iw  expressed  by 
means  of  tbo  fuimului 


2% 


4-V 


'40j. 


-M* 

These  formula;  furnish  an  immediate  proor  of  the  theorems  of 
Thomson  above  stated. 

Poten-  By  means  of  the  last  of  them,  it  has  been  shown  in  the  article 
ual  EutCTniciTY*  that  the  vector  potential  of  a simple  magnetic  shell 

energy  of  can,  os  might  bo  expected,  be  expressed  by  means  of  a line  integral 
magnetic  taken  round  its  boundary  ; in  the  tame  nlaco  it  has  also  been  shown 
atoll,  Ac.  that  the  potential  energy  of  such  a shell  in  a magnetic  field  reduces 
to  a similar  line  integral ; and  that  the  mutual  potential  energy  of 
two  such  shells  red uers  to  a double  line  integral  taken  round  tueir 
boundaries. 

Approxi*  An  important  approximate  expression  for  tho  potential  of  a 
»*te  magnet  at  a point  P,  whose  distance  r from  some  chosen  point  in 
•xpree-  the  magnet  is  great  compared  with  the  greatest  linear  dimension  of 
moo  for  the  magnet,  may  bo  obtained  as  follows.  Let  tho  coordinates  of  T 
Magnetic  with  respect  to  tho  chosen  point  and  any  axes  through  it  he  e,  (; 
l«>t*a-  and  let  tbo  coordinates  ot  any  point  in  the  body  referred  to  the  same 

U*i>  axes  be  x,  y,  t.  Also  let  D- { (|-*)3  + (*- y)a  + (C*  -J*  }*,  111  ^ 

let  r-f^  + s’  + C1/,  a-(x*+ »*  + *•)*,  f-*x-My+fc.  Then  the 
1101001101  U at  (x,  it,  z)  of  a unit  polo  placed  at  ({,  u,  f)  is  given  by 

t 31* -rV  . M*-3/rV 


D~ir— i 


+ kc. 


-~+U,  + U,  + U,  + kc., 

l»y  a well-known  theorem,  where  U,,  Uf,  U*  kc.,  are  spherical 
harmonics  of  degrees  1,  2,  3,  kc.,  in  x,  jr,  z,  ana  -2,  -3,  - 4,  4c., 
In  (.  n.  C Now,  by  the  theorem  of  mutual  potential  energy,  the 
potential  V of  the  magn-t  at  {£,  tj»  0 ‘*  the  potential  energy  of  the 
magnet  in  the  field  duo  to  a unit  pole  at  ((,  *,  f);  hence  by  (17) 

V^(AS+B^  + cs),’J  . . (ii). 

— Vt  + Vt  + Vj  + kc.  I 

where  V,  arises  from  Uj,  V,  from  U*  and  so  on.  V„  V„  V,,  kc., 
will  lie  spherical  harmonics  in  f,  tj,  C of  the  most  general  kind, 
involving  essentially  8,  6,  7,  ...  2* + 1 constants  respectively, 
their  degrees  being  -2,  -3,  . . . -i  respectively.  These  con- 
stants will,  however,  depend  in  each  caso  on  ■ linger  number  of 
integrals  taken  throughout  tho  magnetized  body,  thus  tho  constants 
in  V,  will  depend  upon  |(i  + l)(*  + 2)  integrals.*  There  is  no  diffi- 


' Sir  W.  TiiorTwan,  Reprint  */  Papers  on  Eteetricit p and  Ifaynetam,  p.  SM. 

• Vol.  itlJL  r.  CO. 

* I his  IhI  Is  s further  proof,  tf  that  wrr*  wanted,  that  the  magnctlcalli*)  i f « 
bol;  csirnot  be  dciunuocd  (iota  Us  cxtunul  act  km. 


colly  iu  writiug  (loan  thew  term,  uccjit  the  length  of  the  f annul*. 
Putting 

fJfKi—Y.1,  ff/M'- Km,  ///<*— Kn 

\.~fff Kris , 11-^nyrfr,  V-///Qzit  [ (4!). 

P-j^Br  + Cy)*,  Q-4c.,  R-4c. 

nift 

V yft4i"n4-"C.  (fl.-M-KX»  + 4«.  + »P,f+4c.  (43). 

r*  r* 

It  may  ho  aliown  4 that,  in  tho  uioet  general  com,  it  we  toko  tho 
axi.  of  x parallel  to  tho  meguetic  axil,  and  the  origin  at  tho  point 

{(!L-M-N)/SK,  B/K.  Q/K},4 

and  turn  tho  axes  about  an  anglo  tan  * ,P/(M  - N),  the  abor© 
reduces  to 

t-  . ix  r W\f-«  «\ 

- (44/. 


An  interesting  particular  ease  is  thot  in  which  the  magnet  is 
symmetrical  with  respect  to  the  three  coordinate  planes.  If  wo 
take  its  axis  to  be  iu  the  axis  of  x , then,  since  all  the  integrals 
Lt  M,  N,  P,  Q,  H vanish,  V,  diaspora,  of  tbo  next  set  only 

A .-/f/djddt,  . (45) 

remain,  and  we  get 

K(  3(A,C2C- ».•-»(*) ■4A,fln4:f>-tn4-A,(4C,-f,-y,)lt 
’ “ + t? 

(45). 


The  potential  to  tho  am  dogroo  of  approximation  of  a poaitivo 
and  negative  |«ole  of  strength  ft,  placed  on  tho  magnetic  axis  at 
distances  + L and  - L from  the  origin  (centre  of  symmetry),  ia 
2MU,2Ml-W-3n,-3f) 
r*  2 1* 

If  we  attempt  now  to  find  ft  and  L,  so  that  the  two  magnetic  Ideal 
systems  may  oe  equivalent,  we  find  different  values  for  L for  represen* 
different  position*  ot  the  external  jiouit.  If,  however,  the  magnet  taiive 
bo  symmetrical  about  its  axis,  so  that  A, -A*  theu  the  expression  magnet, 
for  V reduces  to 

T K(|3(A,-A,){12{4-lhl»-3H  . . ,tn 

we  then  get  2pL  — K,  and  2^L*  — 3(  A,  - A,),  whence  L*  — 3(  A j - A.  V K. 

Iu  other  words,  in  the  case  of  a magnet  w hich  is  symmetries!  about 
its  axis  and  also  about  an  equatorial  plane,  we  con  represent  the 
external  action  by  means  of  a fixed  ideal  magnet,  provided  higher 
powers  of  the  ratio  of  the  greatest  linear  dimension  of  the  magnet 
to  the  distance  of  the  point  considered  than  the  fourth  can  l>e 
neglected.  It  is  to  be  observed,  however,  that  if  A,<A,  the 
length  of  the  ideal  representative  magnet  will  be  imaginary.* 

A convergent  series  for  tho  mutual  potential  energy  of  two  Series  for 
magnets  M and  N‘  may  be  obtained  from  the  sextuple  integral  of  mutual 
(19).  Let  the  origin  be  a fixed  point  O in  U,  and  let  the  coor*  potential 
dinates  of  a fixed  poiut  O’  in  IT  with  irferenco  to  a set  of  axes  fixed  energy, 
iu  0 be  n,  (;  further,  lot  x,  9,  z and*',  y',  s'  be  the  coordinates  of 
auy  elements  do  and  dv  in  M and  XI',  the  axes  being  in  the  Ibrmer 
mse  the  system  already  indicated,  in  the  latter  a parallel  system 
through  O' ; then,  if  r denote  ((*  + y3  + “d  *1.  *0  *»  for 
^ , v- , we  hare 

<f{  ' rf 9 * rfC 

W - - fdvf rf/(AI,  + B3,  + CJ.XA1,  + B’8,  + I + 2u, 

where  um  — i | (x*  - x)8,  + (tf  - f )3#  + (**  - x)3j  | y ; 


W ■ W j + Wj+I7|+ 


(48). 


where  TV,,  Wt,  W„  ore  spherical  lmnnonlcs  ia  (,  v,  C of  degrees 
- 2,  - 3,  - 4,  kc. 

If  we  neglect  all  tho  terms  except  those  of  the  first  order,  which 
amounts  to  supposing  M and  XI'  infinitely  small,  we  get 

W-  - KK*  j ?*V+  a . . +(iwu'  + m'«)8,81+  a . . j i . 4 

If  0„  Ot  1)0  the  angles  between  the  axe*  of  XI  and  M'  and  the  lino 

• Seo  Sir  W.  Tbocnvtrv  Reprint,  p 3«*. 
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from  tlio  centre  of  U to  the  centre  of  M',  and  •„  the  angle  between 
the  axes,  this  reduces  to 

W-  >3  («•*>•- (49). 

From  this  formula  ure  can  derir©  at  once  by  differentiation  tho 
force  of  translation  and  the  couple  about  th«  centre  of  M',  which 
represent  the  action  of  M upon  it  An  elegaut  synthesis  of  this 
action  has  been  given  for  the  most  general  case  by  Tail.1  It  will 
bo  sufficient  to  eonfino  ourselves  here  to  tho  case  where  the  magnetic 
axes  are  in  one  plane.  In  this  case  -g  and  W become* 

KK^sintfjBinflj-  2cot01co*f ,)/>*.  Denoting  by*X,  Y,  Ltbe  forces 


of  translation  parallel  to  MM'  and  perpendicular  to  JIM'  (so  as  to 
decrease  #,)  and  the  couple  tending  to  decrease  9%t  we  have 


sin  si  n «*  - 2 cos  9t  cos  9 *) 


3KK' 


slnC^  + f,) 


. rfW  KK' . , . „ . „ . „ 

L—  — (‘in^icoa*j  + 2cos«1sin^,) 


(50). 


One  most  important  conclusion  follows  at  once  from  these  for- 
mulse,  vir.,  that  the  trauslatory  forces  vary  inversely  ns  the  fourth 
power  of  the  distance,  whereas  the  directive  couple  vories  ouly 
Inversely  as  the  third  power.  Henco  the  couple  may  be  niiito  sen- 
sible  at  distances  for  winch  the  force  of  translation  is  inappreciably 
small  These  conclusions  apply  of  course  equally  to  nny  pair  of 
magnetized  bodies,  provided  the  distance  beta-ren  them  be  suffi- 
ciently great  as  compared  with  their  linear  dimensions.  This, 
applied  to  the  case  of  the  earth,  at  once  explains  the  phenomena 
that  puzzled  Norman  and  the  earlier  magnetic  philosophers  so 
greatly.  The  following  particular  cases  are  important  (fig.  £5J 

X_ Y-0,  L-o. 


The  last  two  case*  are  especially  important : the  position  of  tht 
deflecting  magnet  in  (C)  is  described  as  ••end  on  M (enter  Hauptlage 
in  (D)  as  “broadside  on"  (zweiter  Usuptlsgc) ; it  will  bo  noticed 
that  the  couple  iu  the  former  case  Is  doublo  that  iu  the  latter. 


Fig.  25. 

If  the  terms  of  tho  second  and  third  order  bo  taken  into  account 
ind  the  magnet  «/  be  deflected  through  an  nucle  <s>  from  it 
mginal  position  by  a deflecting  magnet  (I.)  originally  end  on  am 
,11.)  originally  broadside  on,  we  get  for  the  conples 
T,  Tt 


cos^ 


II. 


(51) 


1 Quart.  Jour.  Hath.,  18<J0  ; and  Qualtmwnt,  j 414. 


where  Tj  and  T* , are  odd  functions  of  tlic  relative  |iu*itwra  of  M sndj 
Jl'.  but  1,  and  T,  are  even.  In  the  case  where  *1  and  Jl'  aro 
symmetrical  a bout  three  orthogonal  plants,  O and  O'  being  tho 
centres  of  symmetry,  T.  ami  vanish,  and  tlie  writer  lias  obtained 
for  tlie  values  of  Ta  ami  Ta 

T,  - -«{  K(9A',  - 4A',+ AV  - K'(4A,  - A,  - A,)}  ) 

T,—  - 1 [K(1JA‘, - 11  A’, - A',} - K'(> A, - 4 A,  + AJ}  | <5i)l 
where  Au  A,,  kc.,  have  the  meanings  above  assigned  in  (45).* 

* Sphere  ATfi'putued  in  any  Manner. — This  is  tho  most 
interesting  of  all  the  cases  that  fall  under  the  present 
section,  both  from  its  being  amenable  to  mathematical 
treatment  and  on  account  of  its  historical  interest  It  was 
first  discussed  iu  the  beautiful  memoir,  entitled  AUgemein* 
Theorie  des  Erdutagnelismus?  in  which  Qauss  laid  the 
foundation  of  the  rational  theory  of  terrestrial  magnetism. 
The  following  is  a brief  account  of  the  theory,  which  has 
not  been  greatly  added  to  since  he  left  it 

Let  X,  Y,  Z be  the  components  of  the  earth's  resultant 
magnetic  force  at  any  point  on  its  surface,  in  the  directions 
of  geographical  north,  geographical  west,  and  vertically 
upwards  respectively.  The  force  is  completely  known 
when  these  are  given,  since  it  depends  on  tlirea  elements 
only.  If  II,  B,  t hare  the  meanings  formerly  assigned 
(p.  220,  221,  227),  we  have  of  course 

H-VX*+Y«,  tan8-Y/X,  tan*-Z/Vx*+ Y*. 

Again,  if  V bo  the  magnetic  potential  of  the  earth; 
l the  latitude,  and  A the  longitude  of  any  point  on  its  s j(  face, 
then,  supposing  the  earth  to  be  a sphere  of  rad. tie  a,  wo 
have 


l_dV  Y 1 dV 
a dl  * " a cos  l d\  1 


Z- t 


rfV 

7F» 


*53), 


I-  t demoting  the  distance  of  any  point  from  the  centre  of  the 
earth.  When  V is  known,  therefore,  the  force  is  com- 
pletely determined. 

If  now  we  suppose  all  the  magnetized  matter  (or  its 
equivalent — say,  electric  currents)  to  be  within  the  earth,  it 
follows,  from  the  theory  of  spherical  harmonics,  that  we 
can  write  down  a convergent  series  for  its  potential  at  all 
external  points,  when  the  potential  at  every  point  of  its 
surface  is  given.4  In  fact,  if  the  expansion  of  this  surface 
potential  in  terms  of  surface  harmonics  be 

®i  + Sa+  . . . +8t+  , » • a v 

we  have  for  all  external  points 

v"s,(^),+s,('£),+ • • • **ar*  • • • 

The  number  of  terms  of  this  series  that  must  be  retained 
in  order  to  obtain  a sufficiently  accurate  representation  of 
the  phenomena  will  of  course  depend  on  circumstances, 
and  can  only  be  ascertained  by  trial  Sj,  S*,  . . . Si  are 
functions  of  known  form,  containing  respectively  3,  5,  . . . 
2»  + 1 constants ; hence,  if  terms  beyond  the  i,h  order  may 
be  neglected,  the  expression  for  V will  contain  «*  •*  2s 
arbitrary  constants  These  must  be  determined  by  obser- 
vation, and  then  the  magnetic  action  at  all  points  on  tho 
surface  or  outside  tho  earth  is  known  irrespective  of  the 
internal  distribution  of  the  magnetic  causes. 

If  we  look  at  the  matter  from  the  general  point  of  view 
that  V is  determined  when  its  surface  value  is  known,  we 
have  the  following  propositions. 

L Y is  determined  when  the  vertical  force  is  known  at 
every  point  of  the  earth's  surface. 

For,  let  the  surface  value  of  Z be  expanded  in  a scrips  of 
surface  harmonics  of  which  the  is  Z, ; then,  equating  this  to 
the  »*u  harmonic  in  tho  surface  value  of  Z-  -rfV/rfr  derived  from 
(54),  we  have  (i  + 1)S<— nZi,  which  determines  &.  Thus  the 
proposition  is  proved. 


i If  £ eC  l , f , * d.  Hof.  Vereine,  1838. 

4 See  Thomson  and  Tait,  vol.  i.  chap.  1,  App,  A and  B. 

The  term  S„  of  course  vanishes,  since  the  sum  of  the  positive  ani 
negative  magnetism  within  the  earth  is  zero 
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II.  The  surface  value  of  V,'  and  hence  its  general  value 
for  external  points,  is  determined  if  the  northward  com- 
ponent of  the  magnetic  force  be  known  at  every  point  of 
the  earth’s  surface. 


Thi*  follows  at  once  from  the  fact  that  the  difference  of  the  values 
of  V at  any  two  places  is  the  lino  internal  I the  magnetic  force 
•long  any  line  joining  them  ; thus,  if  Y»  be  the  Tolue  of  V at  the 
geographical  north  pole,  we  have 

V-  V'MHY.  ......  (M). 

9 

Bat  the  constant  V0  does  not  affect  the  general  value  of  V;  hence 
the  proposition  is  established. 

IIL  The  same  conclusion  follows  if  the  westward 
horizontal  component  be  known  all  over  the  earth’s  surface 
and  tho  northward  component  along  any  one  meridian. 

In  fact,  if  Y bo  tho  potential  at  any  place  whose  latitude  is  l 
•ed  longitude  A,  then 

«y_ -o^XiH-a^YcMWA+V,, 
t 

the  first  integration  being  performed  along  the  given  meridian,  the 
second  along  the  parallel  of  latitude  corresponding  to  the  place. 

From  I.,  IL,  and  III.  we  have  the  remarkable  con- 
clusion that,  if  the  vertical  component  be  given  all  over 
the  earth,  or  the  northward  component,  or  the  westward 
component  and  the  northward  along  one  parallel,  then  in 
each  case  the  other  two  elements  are  determined. 

Gsuas  gives  another  interesting  application  of  the  line  integral  of 
magnetic  force.  If  this  integral  he  taken  all  round  any  clooeucurve 
or  ]»olygon,  the  result  is  zero.  Let  us  express  this  for  any  geodesic 
triangle  ABC,  at  whose  vertices  the  horizontal  force  has  the  values 
a— i 

H|.  H„  Hr  If  tho  inclinations  of  H to  BC  at  B and  C be  a and 

to  CA  at  C and  A £ and  0,  to  AB  at  A and  B y and  •/,  then,  if 
the  arcs  BC,  CA,  AB  be  not  too  long,  we  may  replace  tbs  com- 
ponent along  BC  at  every  point  by  the  average  of  its  values  at  B. 
and  C,  and  so  on.  We  thus  get 

JBC  (HjCosa  + HjCwaO  + iCA  (H,coi£  + H1coe£') 

■f  JAB  (Hleoey+nicos7*)-0 * (58). 

If  we  suppose  the  values  of  H at  B and  C to  be  known,  and  the 
values  of  the  declination  to  be  knowu  at  all  three  places,  the  above 
equation  determines  the  value  of  H at  A.  Calculating  in  this  way 
from  observed  values  at  Gottingen,  Milan,  and  Paris,  Causa  found 
for  H at  Paris  0 ‘51098,  the  observed  value  being  0 ‘51 804. 

It  has  been  supposed  hitherto  that  the  magnetic  causes 
are  entirely  internal  to  tho  earth.  The  foregoing  theory 
enables  us  to  test  how  far  this  assumption  is  correct. 

If  we  enpposa  that  there  are  external  causes,  then  the  potential 
at  iatornal  point*  due  to  these  will  be 

T,+T1£+T,(Z.),+  . . . !■,(£)•+  .... 

T#,  T,,  T.  . . . T<  being  tho  different  harmonics  in  the  surface 
value  of  the  part  of  the  potential  duo  to  external  causes.  Buppose 
now  tho  whole  vertical  force  deduced  from  observation  for  all  parts 
of  the  earth's  surface,  and  expanded  in  a scries  of  surface  harmonica, 
the  t1*  of  which  is  Zj ; then,  since  this  is  the  sum  of  the  itk  har- 
monics in  the  parte  due  to  internal  aud  to  external  causes,  we  have 
-(i+USi  + HV-aZi.  . . . * . (57). 


Further,  suppose  the  surface  value  of  V determined  from  observe- 
tions  of  horizontal  force,  and  let  the  i1*  harmonic  In  it  be  V<,  then 
we  have 


S4  + T,-V, 


(58). 


From  equations  (57)  and  (58)  we  can  determine  S*  and 
T/,  and  thus  settle  how  much  is  due  to  external  and  how 
much  to  internal  causes.  It  does  not  appear  from  observa- 
tion that  any  sensible  part  of  the  mean  value  of  Y arises 
from  causes  external  to  the  earth. 

We  hare  seen  already  that  the  action  of  any  body  can  be  repre- 
sented nt  external  points  bv  an  ideal  layer  of  poaitive  and  negative 
magnetism.  Gauae  finds  lor  the  surfsco  density  of  the  layer  in 
the  case  of  a epbeneat  body  like  the  earth,  tho  expression 
(V/a  - 2Z)/4*,  which  may  be  deduced  im mediately  from  the  for- 
cmila  already  given. 

If  wo  draw  o series  of  equipotential  surfaces  correspond- 


ing to  small  equidifferent  values  ot  Y,  these  will  cut  tha 
earth’s  surface  in  a series  of  coui potential  lines,  which  are 
called  the  “ magnetic  parallels."  These  lines  obviously 
havo  the  following  properties.  The  horizontal  force  is  every- 
where perpendicular  to  them,  and  is  at  any  point  inversely 
proportional  to  tho  distance  between  two  consecutive 
lines  there.  So  that,  if  these  lines  were  drawn  upon  a 
terrestrial  globe,  their  crowding  would  indicate  increase  of 
horizontal  force.  Tho  lines  of  horizontal  force,  or  “ magnetic 
meridians,”  the  tangent  at  every  point  of  which  is  parallel 
to  the  horizontal  component,  are  everywhere  orthogonal  to 
the  magnetic  parallels,  and  their  positive  direction  is  from 
parallels  of  greater  potential  to  parallels  of  less  potential. 
If,  as  has  been  tacitly  assumed  hitherto  in  accordance  with 
the  results  of  observation,  the  potential  on  the  earth’s 
surface  have  but  one  maximum  aud  one  minimum,  then  the 
parallels  will  be  closed  curves  expanding  successively  from 
the  maximum  point  and  then  closing  sgain  round  the  mini- 
mum point,  and  the  magnetic  meridians  will  all  run  between 
these  two  points.  It  is  clear  that  at  each  of  these  points 
the  equipotential  surface  and  the  earth’s  surface  touch ; at 
the  minimum  point  the  line  of  total  resultant  force  will 
pass  to  the  earth,  at  the  maximum  point  from  it;  at  the 
former,  therefore,  the  north  end  of  a freely  suspended 
needle  will  dip  vertically  downwards,  at  the  latter  the  touth 
end  will  do  the  same.  This  is  tho  simplest  possible  cose 
for  a magnetized  sphere.  It  is  easy  to  see  that,  if  we 
define  a north  pole1  as  a point  on  the  earth’s  surface  at 
which  the  horizontal  intensity  vanishes,  and  the  dip  is  90*, 
there  might  be  more  than  one  such  point  Consider  the 
series  of  equipotential  surfaces  1,  2,  3,  4,  5,  6 in  fig. 
26,*  each  of  which  has  two  eminences  with  a depression 


Fig.  28. 


between  them.  Tho  lines  a,  6,  c,  d,  «,/  are  the  sections 
of  these  by  the  earth’s  surface.  1 just  touches  the  surface 
in  a ; and,  if  the  potential  increase  in  the  order  in  which 
the  surfaces  are  numbered,  a will  be  a north  pole.  The 
section  by  2 is  the  single  oval  6.  3 touches  the  surface  in 

e\  which  is  clearly  another  north  pole,  and  also  meets  the 
surfaco  in  a single  oval  c equipotential  with  d,  The 
section  by  4 is  the  double  oval  d,  d.  The  depression  on  5 False 
touches  the  surface  ot  F,  and  meets  it  in  a figure  of  8,  r,  e\  P0**- 
on  which  F is  the  double  point  F is  therefore  yet  another 
north  pole  according  to  our  definition ; it  differs,  however, 
from  an  ordinary  north  pole  in  one  important  respect ; for 
the  law  that  the  north  end  of  the  compass  points  from 
parallel  of  greater  to  parallel  of  less  potential  shows  at 
once  that  near  F and  inside  the  8-shaped  parallel  the 
south  end  will  point  to  F,  whereas  at  a neighbouring  point 
outside  the  north  end  will  point  to  F.  Suck  a point  is 
called  a falso  north  pole,  and  wo  sco  that  the  existence  of 
two  true  north  poles  necessitates  the  existence  of  a false 
north  pole;  and  m general  it  may  bo  established*  that, 


1 Of  couras  pole  a*  tbs*  defined  baa  nothing  to  do  with  pot#  in  nnf 
of  the  former  ecnwn,  t.g. , the  line  joining  ite  N and  8 poles  is  nol 
parallel  to  the  earth’s  magnetic  axis. 

•Gauss,  l.c.,  | 12.  Cf.  Mooeart  and  Jonbert,  Ltqons  sur  TEJcOi 
tricitt  tt  *w r It  Ufagnttism*)  tom.  i.  | 438,  1882. 

*8««  Onuts,  All.  Theorit  dt * Entmajnetitmiu,  | 12;  MolweP 
vol  i.  f 113,  voL  iL  | 468. 
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however  many  poles  of  the  same  kind  there  may  be,  truo  I mucn  to  tne  development  of  magnetic  theory  as  to  tUa 
and  false,  the  whole  number  must  be  odd.  This  of  course  | work  of  magnetic  experimenters. 

disposes  of  the  notion  formerly  held  by  sonio  physicists  I The  question  attracted  the  notice  of  Huygens  andnuywa- 
that  the  earth  actually  had  two  north  poles.  As  already  | Hooke,  but  Newton  seems  to  have  been  one  of  the  first  gjSfra 
indicated,  Gauss  concluded  from  his  reduction  of  the  who  propounded  any  law  on  the  subject.  He  says 
magnetic  observations  at  his  dis^sal  that,  apart  from  (Principia,  lib.  iii  prop.  C,  cor.  5)  that  some  rough 
purely  local  diet  urban  res,  the  earth  has,  as  a matter  of  fact,  experiments  had  led  him  to  the  conclusion  that  the 
only  one  north  and  one  south  pole.  magnetic  force  (vis  magnetica)  decreases  according  to  the 

The  effect  of  a deposit  of  magnetic  ore,  or  other  cause  law  of  the  inverse  cube  of  the  distance.  No  account  of 
of  the  kind,  might  of  course  produce  a disturbance,  within  the  experiments  is  extant,  and  it  does  not  appear  tvhat  he 
a limited  area,  of  the  equipotentia!  lines.  It  may  assist  means  exactly  by  vis  magnetica.  If  the  directive  couple 
the  practical  maguetist  to  indicate  the  nature  of  this  is  meant,  and  the  action  of  the  entire  magnet  is  intended, 
disturbance  in  a particular  case.  Let  us  suppose  that  a then,  as  we  have  seen,  this  is  in  agreement  with  modern 
magnet  is  placed  some  distance  underground,  vertical,  with  theory.  In  g remarkable  cote  in  the  annotated  edition 
its  north  pole  uppermost.  Then,  if  its  moment  be  of  the  Prindpia  by  Le  Sueur  and  Jacquier  (assisted  by  L»  Suew 
sufficiently  great,  the  equipotcntial  lines  will  bo  as  in  fig.  CalandriniT)  (1742)  on  the  passage  in  question,  a series 
27.1  The  upper  side  of  the  figure  is  supposed  to  be  i of  deflexion  experiments  are  described,  and  an  accurate  Jac<luier‘ 
magnetic  north,  and  it  is  supposed  that  tho  undisturbed  discussion  is  given,  from  which  results  the  law  of  the 


Fig.  27 


parallels  would  bo  straight  lines  running  magnetic  east 
and  west,  which  is  sufficiently  near  the  truth  in  i Mt 
cases.  It  should  bo  observed  that  fig.  27  is  in  reality  a 
transformation  of  figure  26,  one  of  the  poles  being  projected 
to  infinity.  The  reader  should  notice  that  the  double  point 
F,  due  south  of  the  point  a vertically  over  the  disturbing 
magnet,  is  a point  of  equilibrium  at  which  the  horizontal 
components  of  the  forces  of  the  earth  and  the  magnet 
jdestroy  each  other ; it  will  be  a false  pole,  south  or  north 
fcccording  as  the  magnet  or  the  earth  orevails. 

Experimental  Foundation  for  the  Law  op  the 
Inverse  Square. 

From  what  has  already  been  laid  down,  it  will  be 
seen  that  the  determination  of  the  elementary  law  of 
magnetic  action*  is  a very  complex  problem.  The  action 
between  two  magnets  depends,  not  only  on  their  distanco 
apart,  but  also  on  their  relative  angular  position.  Then 
wo  have  to  distinguish  force  of  translation,  which  varies 
inversely  as  the  fourth  power  of  the  distance,  and  directive  i 
couple,  which  varies  inversely  as  the  third  power.  It 
must  also  be  remembered  that  tho  elementary  law  results 
in  part  from  an  hypothesis  as  to  the  nature  and  distribution 
of  the  cause  of  tho  magnetic  action,  for,  until  some  such 
hypothesis  is  mode,  no  clear  conception  is  possible  of  wnat 
is  to  be  understood  by  elementary  action.  Lastly,  wc  have 
the  disturbance  which  arises  from  magnetic  induction,  the 
consequeuce  of  which  is  that  magnetically  speaking  two 
magnets  are  not  the  same  at  different  distances  apart 
When  all  these  circumstances  are  considered,  it  is  not 
surprising  to  find  considerable  uncertainty  and  difference 
of  opinion  among  the  earlier  magnetic  philosophers.  Tho 
truth  is  that  the  law'  as  now  established  owes  quite  as 

1 tfru § 13. 


inverse  cube  for  the  deflecting  couple.  Hawksbee*  made  Hawka* 
experiments  with  a view  to  determine  the  law  of  magnetic  b<* 
action,  in  which  a deflecting  magnet  was  moved  at  various  Talior- 
distances  round  a compass,  and  the  corresponding  deflex- 
ions noted.  A few  years  later  Brook  Taylor  3 and  the 
same  experimenter  mado  a scries  of  observations  ip  which 
the  “end  on”  method  of  deflexion  still  in  uso  was  adopted. 

But  in  neither  case  was  any  definite  result  arrived  at.  A 
similar  uncertainty  appeared  in  the  experiments  of  Whiston,  Whiatoa. 
who  indicates  the  inverse  |th  power  of  the  distance  as  the 
law  of  decrease.  Musscben  brock’s  experiments,  which  were  Muasci 
extensive,  also  led  to  no  final  result  He  used  the  method  of bro€k 
Hooke,  in  which  the  attraction  of  a vertical  bar  magnet  upon 
another  suspended  from  one  arm  of  a delicate  balance  is 
balanced  by  weights  attached  to  the  other  arm.  From  some 
of  his  experiments  he  deduces  as  low  a power  as  the  inverse 
1st,  from  others  the  Jth,  and  so  on ; but  no  attempt  is 
made  to  analyse  the  phenomena.  Michell,  in  his  treatise 
on  artificial  magnets  (1750),  however,  deduces  the  law  of 
the  inverse  square  from  Musschenbroek’s  results.  Although 
Aipinus  does  not  arrive  at  any  definite  result  as  to  the 
elementary  law,  there  can  be  no  doubt  that  his  Tentamen 
Theorise.  Electridtati » et  Magnelismx  (1759)  contributed 
powerfully  towards  the  solution  of  the  question.  Tobias  Tobias 
Mayer  seems  to  have  been  the  first  to  publish  the  law  of  Mayer, 
the  inverse  square  as  the  actual  result  of  an  experimental 
investigation.  His  paper  was  read  ’before  the  Royal 
Society  of  Gottingen,  and  was  referred  to  in  the  Gtittinger 
Gclehrta • Anzdger  for  1760,  but  never  fully  published ; 
it  is  best  known  from  the  criticism  of  d£pinns,  “Examen 
Theoris  Magnetic®  a Tob.  Mayero  proposit®  ” (Nov. 

Comm.  Acad.  Petrop.,  17G8).4  The  mo&t  important  of  the 
earlier  contributions  was  undoubtedly  that  of  Lambert.*  Lambert. 
Ho  seems  to  have  been  the  first  to  analyse  tho  physical 
circumstances  of  the  problem  in  a thorough  manner,  and 
to  point  out  the  various  elements  of  disturbance  to  be 
provided  for.  We  regret  that  we  are  unable  to  devote 
space  to  an  exhaustive  account  of  his  memoirs,6  which  are 
most  instructive  reading  even  now.  He  showed  that  the 
effect  of  an  oblique  magnetic  force  on  the- needle  varies  as 
tho  sine  of  the  inclination ; and,  making  allowances  for 
this,  he  deduced  the  law  of  tho  inverse  square  from  de- 
flexion experiments  made  at  different  distances.  He  also 
described  the  method  of  oscillations,  but  found  difficulties 
in  its  practical  application.  It  is  upon  his  theoretical  work, 
however,  rather  than  upon  his  experiments,  that  his  claim 
to  be  remembered  rests.  About  the  same  time  as  Lambert, 

• Phil.  Trans .,  1712.  > Phil.  Trans.,  1715  and  1721. 

4 Corr.p.  Han»Ucn,  i fag.  d.  Erde,  p.  283,  1819. 

8 / list.  d.  fAcad.  Roy.  d.  Sc.  Berlin,  1768. 

• An  excellent  one  will  be  found  in  Haii«t*aa«  Sfajnctirmus  det 
Erde,  pp.  295  »<J. 


MAGNETISM 


fwe  bare  Dalla  Bella1 *  and  Robison,3  the  well-known 
iirofeasor  of  natural  philosophy  in  the  university  of 
’Edinburgh,  working  at  the  same  subject  The  former  used 
the  method  of  Hooke  and  Musschenbroek,  but  discussed 
more  carefully  the  exact  nature  of  the  resultant  action. 
His  results  indicated  the  law  of  the  inverse  square. 
Robison  used  both  the  method  of  deflexion  and  the  method 
of  oscillation,  the  peculiarity  in  his  apparatus  being  the 
movable  magnet  which  was  composed  of  two  magnetized 
spheres  connected  by  a slender  rod,  and  suspended  either 
in  the  field  of  the  earth  alone,  or  at  different  distances 
i'rom  a large  magnet  He  made  several  independent 
Investigations,  and  seems  to  have  arrived  in  each  case  at 
the  law  of  the  inverse  square  as  his  final  result. 

jThe  researches  of  Coulomb,3  from  which  many  date  tbo 
commencement  of  the  modern  theory,  present  many  features 
of  great  interest.  He  used  the  improved  form  of  Michell's 
torsion  balance,  which  had  served  him  so  well  in  his 
electrical  experiments.  In  order  to  realize  as  nearly  as 
possible  the  ideal  case  of  a linear  solenoid,  whose  action 
can  be  represented  by  positive  and  negative  magnetism 
concentrated  at  its  ends,  he  worked  with  magnets  made  of 
thin  steel  wire  magnetized  longitudinally.  The  circum- 
stances of  the  experiment  are  thus  considerably  simplified, 
for  the  acting  magnet  may  be  so  arranged  that  tho  action 
of  one  of  the  poles  may  be  neglected,  or,  failing  that,  the 
action  of  both  can  be  easily  calculated. 

In  one  of  hi*  experiment*  he  took  a magnetized  steel  wire  25 
inches  long,  and  1&  linn  tnick,  and  placed  it  vertically  in  the 
magnetic  mrriJUn  before  a horizontal  magnetic  needle  soroe  3 
inches  lone,  delicately  suspended  by  a ailk  fibre.  The  rod  was 
raised  and  lowered  at  a given  distance  from  the  needle  until  the 
attraction  on  the  near  pole  of  the  needle,  as  tested  by  the  rapidity 
of  tho  vibrations,  was  a maximum  : it  was  then  found  that  tho 
lover  end  of  tho  bar  was  about  1 inch  below  tho  needle.  Again, 
the  rod  being  placed  horizontal  and  perpendicular  to  the  magnetic 
meridian  on  a level  with  the  needle,  itc  was  displaced  nntil  the 
ticedio  returned  to  the  magnetic  meridian  ; it  was  then  found  that 
the  r»edle  was  directed  to  a point  about  1 inch  from  the  end  of  the 
bar.  Both  theso  experiments  thus  indicate  that  tho  magnetism  at 
one  tnd  may  be  supposed  conceutrated  at  a point  about  an  inch 
from  the  end  of  tho  bar.  It  is  clear  that,  in  theso  experiments, 
provided  tho  rod  is  sufficiently  long  or  the  distance  between  it  ami 
the  needle  not  too  great,  the  action  of  the  distant  pole  may  be 
neglected,  fo.  the  double  reason  that  the  pole  is  more  distant  end 
that  the  fo.«o  exerted  by  it  is  noarly  perpendicular  to  the  direction 
in  which  it  can  be  effective.  Making  this  assumption,  Coulomb 
observed  the  number  of  vibrations,  when  the  vertical  rod  was  absent, 
and  when  it  was  placed  at  various  distances. 

The  forces  thence  deduced  were  found  to  vary  very 
nearly  as  the  inverse  square  of  the  distance.  Statical 
experiments  with  tLo  torsion  balance  led  to  a like  result 
Liter  r«»-  Later  than  Coulomb  we  have  the  experiments  of  Bidono,4 
Marches.  Hansteen,5 *  Steinhauser,*  and  Seoresby.7  By  far  the  most 
Bfcns*  important  among  the^e  is  Hansteen,  whose  methods 
were  a great  step  towards  the  more,  complete  treatment 
finally  adopted  by  Gauss.  Ho  uses  Taylor’s  “end  on” 
method  of  deflexion,  and  also  the  method  of  Ho©ke  and 
MasscbeubroeL.  The  acting  magnet  was  a bar  magnet, 
the  action  of  which  he  represents  by  a distribution  of 
positive  and  negative  magnetism  on  its  two  halves  whose 
density  at  a distance  x from  tbo  centre  is  Ajf.  The  force 
at  distance  D dtta  to  an  element  dp  of  positive  magnetism 
' he  assumes  to  be  dpi D\  He  finds  that  in  all  his  experi- 
ments the  value  n«2  best  represents  the  results  obtained; 
bat  that  various  values  of  r nny  be  adopted  with  almost 
equal  advantage;  he  inclines,  however,  to  the  value  r=2. 


1 Man.  d.  Acad.  Real  d.  Sc.  d.  Lisboa. 

* See  Eney.  DriL,  supplement  to  3d  «L,  1801. 

* ilfm.  d«rin*t.,  1785, 1788. 

4 Gren’s  Journal , 1811  r Oilb.  Ann.,  1820. 

* Aiagneliimus  tier  Erde,  1810. 

4 D*  Mngnetxtmo  Tellur  it,  1800-10. 

7 Jamieson*!  Sexo  Edinburgh  Journal,  1331. 
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In  h&  classics!  memoir  on  the  absolute  measurement  of 
the  earth’s  magnetic  force,  Gauss  took  up  the  quostion  in  Gauss 
the  most  general  manner  yet  attempted.  Assuming  that 
the  force  duo  to  an  element  of  positive  magnetism  varies 
as  tho  inverse  nth  power  of  the  distance,  he  showed  that, 
when  the  distance  between  the  magnets  is  sufficiently  great 
compared  with  the  greatest  linear  dimensions  of  cither 
(more  than  four  times  as  great  in  his  own  experiments), 
the  deflexions  <f>  and  *'  for  the  “end  on”  and  “broadside 
on ” positions  of  the  deflecting  magnet  are  given  by 
tan* -Llf-t*+1>  + LJr-I'*+T>  + Ac., 
tan  *' — L/r  ■ t*+W + L,7- C"+:)  + Ac.; 
where  Iq/L’j « n.  He  mado  a series  of  deflexion  experi- 
ments, and  found  that  bis  results  could  be  represented 
with  sufficient  accuracy  by  tho  formulae  8 

tan*  — 0*0S6870r**- 0*0021 85r-*  , 
tan*'— 0 043435r*,  + 0 002449r** . 


The  following  table  shows  the  closeness  of  the  agreement 
between  theory  and  experiment  (r  is  measured  in  metres ; 
4»  and  4>'  denote  observed  and  *oud  *’  calculated  values): — 


i ' 

♦ 

♦ -* 

*■ 

♦'-*' 

„ 

1“2 

2 13  61*2 

1 67  24  8 
1 29  40  5 

+ 2*8 
-6*0 

* 1*3 

+ 0-8 

1 10  39  3 

+ 6-0 

14 

1 47  28  6 

+ 4-6 

0 55  58  -9 

+ 0*2 

1*5 

1 27  19  1 

- 96 

0 45  14  3 

-6  6 

1 12  7-6 

- 33 

0 37  12-2 

-3  2 

1 1-7 

10  0 9 

- 6-0 

0 30  57  9 

-1*2 

| 1*8 

0 50  62  5 

+ 4-2 

0 25  69-5 

-3-4 

19 

0 43  21-8 

+ 7-8 

0 22  9-2 

+ 2 6 

2‘0 

0 37  16-2 

+ 10-6 

0 19  1*6 

+ 5 9 

2*1 

0 32  4 6 

+ 0-9 

0 16  24-7 

+ 4-9 

2 5 

0 18  51-9 

-10*2 

0 9 36*1 

-2-6 

3 0 

0 11  0*7 

- M 

0 5 33*7 

-0-2 

| 3*5 

0 6 56-9 

- 0-2 

0 3 28  -9 

-10 

I «0 

0 4 35-9 

- 3 7 

0 2 22  *2 

+ 17 

We  have  here  a double  proof  of  the  law  of  the  inverse 
square, — first,  in  the  fact  that  tan*  and  tan*'  can  be 
expressed  so  accurately  by  two  terms  of  a series,  the  first 
of  which  contains  r° ; Becond,  in  tbo  fact  that  tho  coefficient 
of  the  first  term  in  tan*  is  exactly  double  that  in  tan*'. 
These  researches  of  Gauss  are  remarkable,  not  only  for  the 
great  generality  of  the  theory,  but  also  for  the  novelty  of 
tho  experimental  method,  and  the  exceeding  accuracy  and 
refinement  of  tho  observations.  The  law  of  the  inverse 
square  has  in  fact  been  regarded  as  settled  ever  since  they 
were  made.  They  are  important  from  another  point  of 
view,  to  which  we  shall  return  presently. 

Magnetic  Measurements,  Relative  and  Absolute 

ho  mos.  important  magnetic  determinations  that  have 
to  be  made  are  the  direction  of  the  axis  of  a magnet  re 
latively  to  its  mass,  the  magnetic  moment  of  a magnet, 
the  direction  of  a magnetic  field,  and  the  strength  of  a 
magnetic  field,  or  its  com i>onent  in  any  given  direction. 
In  most  of  these  coses  tho  measurement  may  be  either 
relative  or  absolute.  For  example,  we  may  determine  the 
moment  of  a magnet  either  relatively,  in  terms  of  the 
moment  of  some  other  magnet  arbitrarily  chosen,  or  abso- 
lutely, in  terms  of  tho  fundamental  units  of  space,  mass, 
and  time.  The  complete  theory  of  measurements  of  tho 
latter  kind  is  duo  to  Gauss,  and  the  carrying  of  them 
into  practice  to  him  in  conjunction  with  Weber  and  tho 
MagnetUcher  Verein , of  which  these  two  German  philoso- 
phers were  the  leading  spirits.  We  shall  discuss  tho 

• Inter stlai  Vis  Jlayveticar,  Ac.,  $ 21,  1833. 


238 


MAGNETISM 


matter  here  only  in  §0  far  an  It  concerns  the  work  of 
B physical  laboratory,  the  rest  belonging  more  properly 
to  the  subject  of  Terrestrial  Magnetism  (see  Meteoro- 
logy). 

, Axial  Direction  and  Magnetic  Declination. — The  magnet 
is  suspended,  usually  by  means  of  one  or  more  fibres  of 
unspuD  silk,  so  as  to  be  free  to  move  about  a vertical  axis. 
.We  shall  suppose,  for  simplicity,  that  the  magnetic  axis 
is  in  a horizontal  plane.  If  this  is  not  so,  instead  of  deter* 
mining  the  axial  direction,  we  determine  a vertical  plane 
through  it  In  order  to  obtain  a fixed  line  of  reference  in 
the  magnet,  two  marks  may  be  made  on  it  as  nearly  in  the 
direction  of  the  axis  as  can  be  guessed  to  begin  with ; this 
arrangement  is  used  with  dipping  needles  end  also  for 
horizontal  needles  when  no  great  accuracy  is  required. 
For  declination  needles  two  contrivances  of  greater  refine- 
ment are  used. 

Mirror  1.  A mirror  is  rigidly  attached  to  the  magnet,  so  that 

nethod.  tj,e  normal  to  its  surface  is  nearly  parallel  to  the  magnetic 
axis.  The  image  of  a fixed  horizontal  scale  in  this  mirror 
is  observed  by  means  of  a fixed  telescope,  and  the  angular 
motion  of  the  magnet  deduced  from  the  motion  of  the 
scale  divisions  over  the  wires  of  the  telescope-*  This  is 
called  the  mirror  method.1 * 

Colli*  2.  A more  compact  arrangement  is  to  attach  to  the 

m»tor  magnet  a small  photographic  scale  and  a lens,  the  former 

sugnot.  being  placed  at  the  principal  foens  of  the  latter,  bo  that  the 
line  joining  the  middle  division  of  the  scale  to  the  optical 
centre  of  the  lens  is  nearly  parallel  to  the  axis  of  the 
magnet  The  scale  is  viewed  through  the  lens  by  means 
of  a fixed  telescope,  and  it  is  clear  that  the  line  just 
mentioned  gives  us  a fixed  direction  in  the  magnet,  and 
that  the  motion  of  the  magnet  can  be  followed  by 
observing  the  apparent  motion  of  the  scale  across  the 
wires  of  the  telescope.  This  may  be  called  the  collimator 
method.3 


Unifilar  The  apparatus  usually  employed  in  the  United  Kingdom  for 
magneto- observing  the  magnetic  declination,’  and  also  for  other  absolute 
meter,  magnetic  measurements,  is  the  portable  unifilar  magnetometer,  the 
upper  part  of  which  is  shown  in  figs.  28,  29.  The  lower  part  con- 
sists simply  of  a tripod  stand  supporting  three  V-shapod  grove*,  into 
which  the  points  or  the  levelling  screws  attached  to  the  filed  limb 
of  the  instrument  are  set  In  making  an  observation  of  the 
declination  the  instrument  Is  arranged  os  in  Og.  28.  The  declina- 
tion collimator  magnet  is  suspended  in  the  box  A (the  aides  of 
which  are  removed  to  allow  the  interior  to  bo  seen)  by  means  of 
the  suspension  fibre  D,  attached  to  the  torsion  head  PH.  The 
•rale  of  the  magnet  is  observed  through  the  small  telescope  QBO. 
The  first  step  is  to  remove  the  torsion  as  far  as  possible  from  the 
suspension  fibre  by  hanging  to  it  a brass  plummet  E of  the  same 
weight  aa  the  declination  magnet  After  this  weight  has  come  to 
rest.  Is  replaced  by  the  declination  magnet,  so  that  the  latter  shall 
rest  as  nearly  as  possible  in  the  magnetic  meridian  without  intro- 
ducing to  reion  of  the  fibre.  The  movable  limb  is  now  turned  tiJl 
some  division  of  the  magnet  scale  is  on  the  crow  wires  of  the  tele- 
scope. It  is  then  clamped.  The  magnet  is  now  inverted,  and  the 
number  of  the  scale  division  on  the  wires  again  read.  The  mean 
of  these  readings  give*  the  point  of  the  scale  the  line  from  which 
to  the  centre  of  the  collimating  lens  is  parallel  to  the  axis  of  the 
magnet  This  point  of  the  scale  (axial  point)  will  remain  the  same 
so  long  as  the  magnetism  of  the  magnet  does  not  alter,  or  tho  adjust- 
ment of  the  scale  and  collimating  lens  is  not  interfered  with.  The 
tangent  screw  is  now  worked  until  the  cross  wires  of  the  telescope  are 
on  the  axial  point  of  the  scale.  The  verniers  of  the  limb  are  then 


1 The  mirror  method  was  first  suggested  by  Poggendorff  [Poyy.  A nn., 
viL,  1826).  It  was  carried  out  in  practice  by  Gauss. 

There  seems  to  hs  some  doubt  to  whom  the  collimator  method  Is 
due.  Airy,  Lloyd,  Lamont,  and  Weber  all  did  something  for  it.  See 

Lain  out,  Uandb.  d.  Maynetitmus,  p,  154. 

Waul  of  space  compels  us  to  omit  all  but  the  hading  points. 
Reeders  in  search  of  full  practical  details  most  be  referred  to  The 
Admiralty  Manual  of  Seunt.fic  Enquiry,  pp  84  *7  ; Maxwell, 
Electricity  and  MaynHum,  ||  449  *7.  ; Lamont,  Jfandbuch  der 
Afagnetumus,  and  ErdMa&nttismvt,  where  references  to  all  the 
authorities  up  to  his  time  will  he  found.  They  should  also  study  the 
rlaMiesl  memoirs  of  Gauss  to  be  found  in  the  fifth  volume  of  his  col- 
lected works. 


read.*  The  next  step  is  to  observe  ths  szimnth  of  the  sun  or  otsome 
other  heavenly  body,  by  means  of  which  we  can  refer  the  ifDBDth 
of  the  magnetic  meridian  to  the  true  north.  For  this  purpose  the 
instrument  is  provided  with  a small  transit  mirror  NO,  which  has 
a motion  in  altitude  so  as  to  bring  any  object  Into  ths  field  of  the 
telescope.  To  use  it,  the  limb  is  undamped,  and  it  and  the 


Fio.  28.— Unifilar  Magnetometer,  arranged  to  Indicate  declination, 
mirror  moved  until  the  sun  or  star  comes  into  the  field  of  the 
telescope  ; the  limb  is  then  damped  and  tho  time  noted  at  which 
the  heavenly  body  passes  the  intersection  of  ths  stubs  wires.  The 
verniers  are  sgain  rend.  The  differences  of  the  readings,  added  to 
the  azimuth  of  the  heavenly  body  found  by  means  of  the  time  from 
the  Nautical  Almanac,  gives  the  declination  at  the  time  and  place 
of  observation. 

There  are  several  causes  of  error  to  be  guarded  against  (1)  Tor- 
sion is  reduced  within  as  small  limits  as  possible  to  begin  witb, 
and  if  there  is  reason  to  suspect  any  residual  error  we  may  test  the 
apparatus  by  turning  the  torsion  head  of  the  suspension  tube  first 
90*  one  way  and  then  90*  the  other.  If  the  deflexion  of  the  magnet 
is  exactly  the  same  and  oppositely  directed  in  the  two  cases,  then 
we  may  conclude  that  the  torsion  is  zero  in  the  azimuth  of 
equilibrium.  If  not,  then  we  may  torn  the  torsion  bead  so  as  to 
reduce  the  error  still  further;  or  we  may  calculate  ita  amount 
(assuming  torsion  to  be  proportional  to  twist)  from  the  two  observa- 
tions, apa  allow  for  it  (2)  If  the  axis  of  the  magnet  is  not  very 
nearly  parallel  to  the  line  of  colliiuation  of  the  telescope  to  begin 
with,  and  consequently  the  two  scale  readings  far  apart,  an  error 
may  arise4  from  the  vertical  axis  of  suspension  not  being  exactly 
reversed  by  the  inversion.  This  error  is  reduced  by  repeating  ths 
observation,  after  adjusting  the  axis  of  the  magnet  and  telescope  so 
aa  to  bo  more  nearly  parallel.  (8)  If  mean  declination  for  a given 
day  be  desired,  correction  most  be  made  for  the  diurnal  variation, 
and  under  certain  circumstances  this  variation  may  even  produce 
disturbances  in  the  course  of  a single  observation. 

Magnetic  Moment,  Horizontal  Intensity  of  Ou  Earth's 
Foret. — If  merely  relative  measurements  of  the  magnetic 
moment  K of  a given  magnet,  or  of  the  horizontal 
intensity  H of  the  earth's  force,  are  desired,  there  are  two 
methods  of  obtaining  them.  The  first  is  the  method  of 
vibrations.  Having  found  the  moment  of  inertia  A of  the 
magnet  M about  its  vertical  axis  of  suspension,  and  the 

4 Sea  Swan,  Trans.  Hoy.  Soc.  Ed  in. , vol,  xxL,  1855. 
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time  T of  its  vibration  under  the  earth’s  force,  wc  obtain 
the  product  KH,  say.  Secondly,  by  the  method  of 
deflexion,  of  which  two  varieties,  tangent  deflexion  and 
sine  deflexion,  are  in  use,  the  value  of  the  quotient 
K/H,  — q,  say,  is  found.  In  this  method  K is  used  as  the 
deflecting  magnet,  and  tho  moment  K'  of  the  deflecteil 
magnet  does  cot  appear  in  the  result.1  It  is  obvious  that, 
if  we  know  the  value  of  H,  or  may  assume  it  constant, 
either  of  these  methods  will  enable  us  to  express  the 
moment  of  any  magnet  in  terms  of  that  of  another 
arbitrarily  chosen  as  unit ; and,  reciprocally,  if  we  operate 
with  a magnet  of  known  or  of  coustant  moment,  we  can 
determine  the  values  of  H at  different  times  and  places  iu 
terms  of  its  value  at  an  arbitrarily  chosen  time  and  place. 

By  combining  two  observations,  in  one  of  which  a 
magnet  K is  tho  vibrating  aud  in  tho  other  the  deflecting  | 
magnet,  we  can  obtain  both  K and  H in  absolute  measure, 
for  we  have  two  equations  KH  — v,  and  K/ !!••?,  which 
give 

K — sf pq  , and  H — v7»75- 


There  arc  several  corrections  which,  although  in  general  negligible, 
may  sometimes  require  to  be  considered.  (1)  H may  vary  so  much 
duiing  the  experiment  as  to  cause  a sensible  error ; (2)  if  the  arc 
of  vibration  be  too  large,  it  may  bo  necessary  to  apply  the  reduction 
to  inbuitely  small  arcs  ; (3)  if  the  amplitude  of  the  vibrations 
dc  'iviee  too  rapidly,  account  must  be  taken  of  the  resistance  to  the 
motion  arising  from  the  viscosity  of  the  air,  Ac.  ;*  (4)  a correction 
his  to  be  made  for  the  altcratiou  of  the  moment  of  the  magnet  by 
the  earth's  induction,*  and  (3)  a temperature  correction  for  the 
magnetic  moment  and  tho  moment  of  inertia. 

Deflexion  Experiments.— In  Gauss’s  arrangement  the  deflecting 
magnet  was  placed  in  an  east* west  direction,  i.e.,  end  on  to  the 
original  position  of  the  deflected  magnet.  Tho  equation  of 
equilibrium  iu  this  cose  is  [see  equation  (61)] 


or 


K'fl(l+T)oio*-cos^^£  + 


-) 


where  P.-T^K'K,  P.-T^SKTC,  kc. 

In  the  method  of  sine*  the  deflecting  magnet  is  turned  until  it  ia 
perpendicular  to  the  axis  of  the  deflected  magnet  ia  its  final  position 
of  equilibrium  ; the  equation  of  equilibrium  in  this  case  ia 


Vibration  Experiments.—  If  a be  the  angle  between  the  axis  of 
the  magnet  and  li  at  time  t,  y the  angle  between  tho  axis  and 
H in  toe  position  ofspo  torsion,  tKH  the  coefficient  of  torsion, 
then  tho  equation  of  motion  of  the  magnet,  when  tho  arc  of  oscilla- 
tion is  very  small,  may  bo  written 

A*+KHf+rKH(f-r)~0 (69). 

This  gives  for  ths  period  of  s complete  vibration 

T*-4#*A/KH(l+v) (60). 

The  observations  are  made  with  tho  magnetometer  arranged  ns 
for  the  declination  experiment  Tho  swinging  magnet  is  brought 
to  rest,  and  tho  circle  so 
clamped  that  tho  axial  point  of 
the  magnet  scale  is  on  the 
cross  wire  of  the  telescope ; 
the  magnet  is  then  slightly 
disturbed  so  os  to  oscillate 
through  a small  arc  1 1 6’  or  so). 

The  time  of  vibration  is  found 
find  roughly,  by  taking  the 
time  of  a single  vibration,  then 
too  nr  accurately  bv  counting  a 
large  number  of  vibrations  and 
timing  the  end  of  the  last  os 
accurately  as  possible.  r is 
found  by  observing  the  de- 
flexion if  and  V caused  by 
taming  the  torsion  head 
through  an  angle  fi  in  one 
direction  and  then  through 
an  angle  & in  the  opposite 
direction ; we  thus  get  from 
equation  (59) 

KH*'  +vKH(*'-7-fl)-0, 

KH^  + TKH«-7  + fl)-0; 
end  *-(r-n/(9A-«'  + 0. 

From  thrf  same  equation  we 
.ms?  also  determine  y when 
accessary. 

The  most  troublesome  part 
of  the  whole  process  still  re- 
mains, rix.,  the  determination  of  A. 

to  the  magnet  a body  who*!  moment  of  inertia  B can  be  calculated 
from  its  dim  fusions.  For  this  purpose  Gauss  fixed  a cross  bar  of 


r*n 


sin#- 


The  adrautsgc  of  the  method  of  tangents  is  that  the  moment  of 
the  deflector  is  not  affected  inductively  bv  the  earth’s  force.  In 
the  method  of  tines  a correction  has  on  this  account  to  be  made  ; 
but,  on  the  other  hand,  there  is  no  torsion,  and,  from  the  symmetry 
of  the  position  of  the  two  magnet*.  the  approximate  formula 
have  a more  exact  application. 

The  new  pattern  of  the  unifiltr  magnetometer  Is  adapted  for  the 
method  of  sines..  The  instrument  arranged  as  in  fig.  29  is  first 
carefully  levelled,  and  fitted  with  Ibe  graduated  ernes  bar  D,  which 


the  magnet  by  means  of  two  loops.  Perhaj*  the  best  method  is  to 
use  a nng  of  gun  metal  attached  to  the  magnet  so  that  its  plane  is 
horizontal  ana  its  centre  os  nearly  as  possiblo  in  the  line  of  suspen- 
sion. The  new  time  of  vibration  being  T„  and  the  new  coefficient 
of  torsion  (if  different)  /,  we  have  the  new  equation 

Tl*«4«a(A+B)/KHfl+v')> 

From  this  and  (60)  we  get 

WGS-?-*)- 


Fto.  29. — Unifllar  Magnetometer,  arranged  to  show  deflexion. 

Thi*  It  effected  br  attaching  u eo  act  In  IU  eocketa  aa  to  be  nernendicolar  to  Ola  line  of  tolUma- 
- .....  jjon  telescope  A.  The  box  is  opened,  and  the  torsion 

removed  from  the  suspending  fibre  by  means  of  a plummet  as 
Tbv  deflected  magnet  is  then  suspended  so  as 
;-v*  --  - *•-*—*•—  »hen  the  latter 

„ the  box  are 

nowTlosed"  end  the  circle  of  the  instrument  turned  until  the  middle 
division  of  the  ecale  B,  seen  by  reflexion  from  a mirror  attached  to 
tho  deflected  magnet,  is  on  the  cross  wires  of  the  telescope  A ; the 
circlo  is  then  clampod.  snd  the  verniers  read.  The  dcflectiug  magnet 
K (the  same  os  that  used  in  »he  vibehtion  experiments)  is  next  placed 
in  its  carriage  Lon  the  cross  bar  sf  a distance  r,  (SO  cm.  or  so)  east . ; 
the  circlo  is  then  turned  until  the  middle  division  of  the  scale  i is 
again  on  the  cross  wires ; the  verniers  are  reed  once  more.  The 
difference  between  the  two  readings  being  *„  wo  have 


wood  to  the  magnet,  and  attached  to  it  at  known  equal  distances  I already  explained.  Th.  deflected  magnet  is  then  n« 
from  th.  aai.rfku.peo.ioll  two  cylindrical  weight,  o?  known  nu.  to  be  at  tha  aema  height  a.  the  dcflccung  magnetwh. 
»nd  a— tah  Som.timro  . cylinder  of  gun  ™t.l  iaalong  halo.  | u *Mb  U >“ 


• In  this  connexion  see  more  especially  Lamont,  Handb.  d.  Mag- 


i This  important  fact  was  first  noticed  by  Lambert 


netimxu,  pp.  282  sq. 

•See  Lamont,  Jlandb.,  p.  871  ; 


Maxwell,  vol.  ill.  | 457. 


Digitized  by  Google 


240 


MAGNETISM 


iUtical 

Instru- 

ments. 


n+?*+ <•*>■ 

The  deflecting  magnet  it  reverted  in  itt  carriage,  and  the  whole 
operation  repeated.  If  the  deflexion  now  be  #„  irrespective  of  sign, 
then 

^ »in#t— 1+^  + ^-$  + (W)* 

xn  rx  r4 

The  mean  of  theee  gives 

^~<sin#,  + tin#,)  -!+£•  + (fl6). 


The  magnet  is  finally  removed  to  a distance  r4  west,  and  the 
previous  observations  repeated  ; we  that  get 

^r{«"  *,  + »in  *,)  - 1 + + («#). 

The  mean  of  (65)  and  (66)  it  then  taken,  and  we  get 

^8,-1+  £ <«>, 

where  Bj— | (tin  #,-f  tin  #,+tin  #,+ain  #4),  or,  what  it  practically 
the  aame,  the  aine  of  the  mean  of  #„  #,,  #,.  and  #4.  The  object  in 
taking  the  mean  of  (65)  and  (66)  is  to  eliminate  any  error  arising 
from  the  non-coincidence  of  the  middle  point  of  the  croaa  bar  with 
the  exit  of  suspension. 

In  order  to  eliminate  P„  another  aet  of  obtervationt  are  made 
with  a new  distance  r,  (26  cm.  or  ao),  giving  the  equation 

(«>■ 


From  (67)  and  (68)  wc  have  finally 


K 

H 2ir,*  - r,*)  * 

p 

* * 

When  great  accuracy  la  required,  several  corrections  have  to  be 
applied:— (1)  the  moment  of  the  deflector  must  bo  corrected  for 
induction  ; (2)  the  moment  of  the  deflector  must  be  corrected  for 
temperature  ; (8)  the  lengths  r4  and  r,  on  the  croaa  bar  must  be 
corrected  for  temperature. 


Statical  Method. — There  is  another  method  by  which  we 
may  determine  the  product  KH,  viz.,  we  may  oppose  a 
statical  couple  to  the  couple  exerted  by  the  earth  on  the 
magnet  in  a given  position,  so  that  there  may  be  equili- 
brium; the  statical  fouple,  which  may  arise  from  the 
torsion  of  a fibre,  from  a bifilar  suspension,  or  other 
gravitational  force,  thus  becomes  the  measure  of  the 
magnetic  couple;  and  hence  KH  can  be  determined  in 
absolute  measure.  Coulomb’s  torsion  balance  experiments 
are  an  example  of  this  method.  It  finds  numerous  ap- 
plications in  the  variation  instruments  of  fixed  magnetical 
observatories,  and  also  in  instruments  for  magnetic  ob- 
servations at  sea,  but  it  is  very  little  used  in  the  ordinary 
work  of  a physical  laboratory. 

Magnetic  Measurement  by  Electromagnetic  Induction. — 
It  baa  been  explained  in  the  article  Electricity  that,  if, 
either  owing  to  the  variation  of  the  magnetic  field,  or 
owing  to  the  motion  of  a closed  linear  conductor  in  it,  the 
number  of  lines  of  magnetic  force  N passing  in  the 
positive  direction  through  the  conductor  vary,  this  variation 
will  cause  an  electromotive  force  — dSfdt  in  the  positive 
direction  round  the  circuit.  Let  us  suppose,  to  take  a 
simple  case,  that  we  have  a coil  of  wire  made  up  of  a 
number  of  parallel  plafte  circular  windings,  and  that  the 
sum  of  all  the  areas  of  the  separate  windings  is  A.  If  we 
place  this  in  a field  of  uniform  intensity  R,  so  that  the 
normal  to  the  windings  makes  an  angle  6 with  R,  the 
number  of  lines  of  force  passing  through  the  coil  will  be 
N,-ARcos0.  If  wo  now  suddenly  reverse  the  coil,  by 
turning  it  through  180*  about  an  axis  perpendicular  to 
its  normal,  the  value  of  N in  the  new  position  is 
N,-  -ARcoed.  Ilence  the  integral  electromotive  force 
during  the  motion  is  - fdtdSjdt  - Ns  - N4  - - 2ARcoe0, 
and  the  whole  quantity  Q of  electricity  which  passes  will 
i#  Q - -2ARcos0/S,  where  S is  the  resistance  of  the 


coil  If  Q be  found  in  absolute  measure,1  and  A and  S 
bo  known,  we  thus  obtain  the  value  of  Rcosft  This  is 
the  principle  of  Weber’s  “earth  inductor,** * by  means  of  Web*f» 
which  the  horizontal  and  vertical  components  of  the  earth’s  earth  U 
force  can  be  measured,  and  in  consequence  the  declination  doctor* 
and  inclination  determined. 

If  the  test  coil  bo  made  very  small,  so  that  the  portion  Verdet- 
of  the  field  which  it  occupies  may  be  supposed  uniform,  e*P*°*‘ 
this  method  may  be  applied  to  measure  the  intensity  at 60 
different  parts  of  a non-uniform  field.®  The  small  coil  is 
placed  with  its  windings  perpendicular  to  the  lines  of 
force,  aud  then  suddenly  reversed,  or,  if  that  be  impossible, 
suddenly  removed  to  a part  of  the  field  where  the  number 
of  lines  of  force  passing  through  it  is  zero.  The  integral 
electromotive  force  is  of  course  in  the  latter  case  only  half 
what  it  is  in  the  former.  This  method  is  often  of  uso 
where,  owing  to  the  great  strength  of  the  field  and  the 
consequent  disturbances  arising  from  induction,  any  other 
method  would  be  utterly  useless. 

The  method  of  electromagnetic  induction  may  also  beMagnrt.<- 
applied  to  measure  the  component  of  the  magnetic  moment 
of  any  body  parallel  to  a given  line.  mined  by 

Let  aa'bV  (fig.  'SO)  be  the  section  of  a uniform  cylindrical  coil  of  electro- 
length  21,  made  tip  of  a single  layer  of  Hat  circular  windings  of  magnetic 
radius  5,  n to  the  centimetre.  Let  the  axis  of  the  coil  be  taken  induction. 
| for  ^-axis,  and  let  K be  any  magnet  within  the  coil,  placed  with 


the  riven  line  parallel  to  the  axis  of  the  coil.  Let )yq  be  any  single 
wincing  of  the  coil,  then  the  surface  integral  of  the  magnetic 
induction  for  pq  is  given  by  ffadydx  ; hence  the  whole  number  of 
lines  of  force  through  the  coil  ia  given  by 

N—  fndx ffadydz , 


-n  JJfadxdydx , 

j the  integration  being  extended  all  over  the  cylindrical  space  abb'd. 
Now,  since  a — a+  4*A  — - dVfdx+iirA , we  get 

N - + trnjjj‘kdxd\jdz , 

— - *(Jf Vdydx  - ffS'dxjdx)  + 4mK  , 

— + 4xnK— «(8  - S') 
where  K is  the  component  parallel  to  the  axis  of  the  coil  of  the 
mument  of  the  magnet,  and  8 and  S'  the  values  of  the  surface 
integral  of  the  potential  of  the  magnet  (derived  from  Poisson's 
distribution)  over  the  two  ends  of  the  coil.  When  there  are  more 
layers  than  one,  we  must  of  course  sum  the  dillcrent  parts  of  N 
arising  from  the  different  layers. 

The  formuhe  are  quite  general,  and  some  applications 
will  bo  given'  later.  Meantime  we  see  that,  if  the  coil  be 

1 Seo  arts.  Electbicitt  and  Oalvastometzb. 

• Pogp.  Ann.,  xc.,  1858. 

j tCf.  Verdet,  Ann.  d.  CKivt,  ct  d.  I'hyt. , xlL,  1854. 
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soTong  that  the  magnetic  potential  of  tbe  body  at  Us  two 
ends  may  be  neglected,  then  the  integral  electromotive 
force  caused  by  the  sudden  removal  of  the  body,  or  by  the 
sudden  destruction  of  its  magnetism,  is  4im  times  the 
component  of  the  magnetic  moment  parallel  to  the  axis  of 
tbe  coil,  n being  the  number  of  windings  per  unit  of 
length  of  the  coil. 

Uittorical  Remark*  on  the  Progreu  of  Magnetic  Meaturc- 
menu. — The  method  of  vibrations  came  very  early  into  use 
lu  magnetic  measurements.  Whlston  and  Graham  made 
vibration  observations  with  a dipping  needle.  Musacheu- 
broek  and  Mallet  also  used  a horizontal  needle.  Lambert 
appears,  however,  to  hare  been  the  first  to  thoroughly 
understand  and  appreciate  tho  method.  For  long  it  was 
the  only  accurate  process  in  use  for  obtaining  relative 
measures  of  the  earth’s  force.  It  was  so  nsed  by  Rossel, 
D'Entrecasteaux,  and  Humboldt.  Coulomb,  Hanstecn, 
and  Poisson,  all  contributed  more  or  less  to  its  improve- 
ment; and  it  finally  reached  perfection  in  the  hands  of 
Gauss,1  who  gave  tbe  experimental  process  for  obtaining 
the  moment  of  inertia,  investigated  the  correction  for  resist- 
ance, and,  by  the  introduction  of  the  mirror  and  scale 
method,  imparted  astronomical  accuracy  to  tho  determina- 
tion of  the  period  of  vibration. 

Tbe  method  of  deflexion,  in  one  form  or  another,  is 
very  old.  Its  existence  as  a thoroughly  scientific  method, 
howover,  dates  from  Hansteen.  The  essential  improve- 
ment of  eliminating  the  constants  depending  on  the 
magnetic  distribution  by  observations  at  different  distances 
is  due  to  Gauss.  The  advantages  of  the  sine  method  were 
first  pointed  out  by  Lamont  in  1841.* 

Poisson  seems  to  have  been  the  first  to  couceire  the 
idea  of  absolute  magnetic  measurement.  In  a short  but 
luminous  article  at  the  end  of  the  Connaitianee  dee  Tempt 
for  1828,  he  describes  a method  for  obtaining  tbe  value  of 
H in  absolute  measure.  Horizontal  vibration  Experiments 
are  to  be  made  with  two  magnets  A and  A’,  whose 
moments  of  inertia  A and  A’  are  known.  Tbe  times  of 
vibration  ( and  s’  of  A and  A*,  each  suspended  alone,  are 
to  be  observed.  Then  both  are  to  bo  [ placed  in  the 
magnetic  meridian  at  a distance  r apart  in  tbe  same  hori- 
zontal line,  and  the  periods  6 and  ff  observed,  of  A when 
A'  is  fixed,  and  of  A’  when  A is  fixed.  If  r be  very  great 
compared  with  the  linear  dimensions  of  A and  A’,  then 
m S.'se's/AA’ 

“r'u'vV-s’Xf*-*'*) 

f 

He  recommends,  however,  that  comparatively  small  values 
of  r be  taken,  and  the  constants  of  distribution  eliminated 
by  experimenting  at  different  distances.  Hit  fundamental 
units  are  the  gramme,  metre,  and  second. 

Nothing  came  of  Poisson’s  proposal  until  Gauss  took  up 
the  subject,  both  theoretically  and  experimentally,  as  above 
described.  The  first  absolute  measure  of  the  earth's  horl- 
zontsl  force  was  made  by  him  at  Gottingen  on  tbe  18th 
September  1832;  the  value  found  was  1182 3 in  milli- 
metre milligramme  second  units.  The  magnet  he  used 
^ about  a foot  long  and  weighing  about  1 B>1  had  for  its 
moment  100877000*  in  the  same  units. 

The  determination  of  the  dietribution  of  magnetim  within 
a body,  in  other  words,  the  determination  of  the  magnetic 
momenta  of  its  individual  elements,. by  observations  of 
magnetic  force  at  external  points,  is,  as  we  have  seen,  an 
indeterminate  problem.  Nevertheless,  a considerable  part 
6f  the  literature  of  magnetio  science  relates  to  it ; and  we 
must  give  some  account  of  what  has  been  done,  althoagb 

1 Bos  his  memoir,  "Anleltung  zur  BvstlramuDg  drr  Bchwtngungs- 
dsasr  elosr  htagoetasd*),"  is  Ret.  it  Hag.  Ver.,  1837. 

■ JIaadb.  d.  hfagnrUnnui,  p 309. 

3 17811.  C.  0.  S * 10087  7,  C.  ft  A 
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the  results  obtained  are  of  comparatively  slight  physical 
interest,  and  of  small  practical  value. 

Experimenters  have  been  somewhat  slow  iu  recognising 
the  essential  indeterminateness  of  the  problem.  This  ns 
doubt  has  arisen  from  their  imperfect  analysis  of  the 
phenomena.  Thus,  although  we  cannot  determine  the 
actual  internal  distribution,  yet  the  problem  to  determine 
the  Gaussian  surface  distribution  which  will  represent  ths 
magnetic  action  at  all  external  points,  however  difficult,  is 
quite  determinate.  This  surface  distribution  has  been  called 
by  some  the  “free  magnetism  ’’  of  the  body ; and  some, 
all  tho  powerful  contraiy  evidence  notwithstanding,  have 
imagined  that  this  distribution  has  a physical  existence, 
and  hare  even  spoken  of  tbe  depth  to  which  the  free 
magnetism  penetrates  into  the  magnet.  Others  have  con- 
founded the  free  magnetism  of  Ganss's  distribution  with 
that  of  Poisson's ; and  in  many  cases  it  is  impossible  to 
gather  what  the  experimenter  meant  to  indicate  exactly  by 
the  phrase. 

The  case  in  which,  from  the  circumstances,  the  variation 
of  tho  internal  distribution  is  confined  within  the  narrowest 
limits  is  that  of  bar  magnets,  whose  length  considerably 
exceeds  their  lateral  dimensions;  and  this  is  practically 
the  only  case  that  has  been  much  studied.  The  most 
natural  way  of  attempting  to  represent  the  action  of  such 
a magnet  wonld  be  to  suppose  it  replaceable  by  a fixed 
ideal  magnet,  and  then  to  determine  by  experiment  the 
strength  and  position  of  the  poles  of  this  magnet.  The 
earliest  notion  was  that  the  poles  were  situated  exactly  at 
the  ends  of  the  bar.  It  was  soon  found,  however,  that,  if 
the  poles  did  exist,  they  were  not  in  general  exactly  at  the  , 

ends.  Lambert  and  Kupfer 3 concluded  from  their  experi- 
ments that  in  many  cases  the  poles  lay  outside  the  bar, 
while  in  weak  magnets  they  lay  inside.  Coulomb,  as  we 
have  seen,  and  also  Dalla  Bella,  inferred  from  their  results 
that  tho  poles  fell  within.  Recent  experiments  have  been 
made  by  Fouillet,*  by  Benoit,7  by  Petruscbeffsky,*  and  by 
others  on  the  same  subject;  bat  it  is  needless  to  describe 
them  here. 

The  word  “pole,”  like  the  phrase  "free  magnetism,*  has  - foie*" 
been  used  by  different  writer*  in  very  different  sense*,  dMfcwns 
Somo  have  applied  that  name  to  the  mass  centres  of  ths 
positive  and  negative  magnetism  of  the  actnal  molecules  " 

But,  although  as  a matter  of  convenience  we  have  used 
these  points  in  our  theoretical  development,  they  have,  as 
far.  as  physical  observations  are  concerned,  no  existence. 

Other*  have  defined  the  pole*  to  be  the  mass  centres  of  the 
positive  and  negative  parts  of  Gauss's  surface  distribution. 

These  might  of  courso  be  determined,  although  the  process 
would  be  extremely  troublesome,  and  the  result  of  no 

£ metical  value  whatever.  In  point  of  fact,  if  the  magnet 
e in  a uniform  field,  i.e.,  at  a very  great  distance  from 
tho  system  that  arts  on  it,  tho  action  depends  solely  on 
tbe  magnetic  moment,  and  the  magnetio  distribution  ha* 
nothing  to  do  with  it ; the  poles  in  this  case  are  physically 
indeterminate.  If,  on  ths  other  hand,  two  magnets  are 
within  a moderate  distance  of  each  other,  we  may  set  to 
ourselves  the  problem  to  find  two  points  in  each  of  them 
such  that  the  mutual  action  will  be  represented  by 
quantities  of  positive  and  negative  magnetism  concentrated 
there.  Then,  in  general,  such  points  may  or  may  not 
exist  Rieek#  has  shown  (seo  above,  p.  233)  that,  if  ths 
distance  between  the  magnets  exceed  a certain  limit,  then, 
as  a matter  of  approximation,  these  equivalent  poles,  as  fes 
calls  them,  do  exist  Except,  however,  in  the  case  of 
magnets  symmetrical  about  an  axis,  and  alto  about  an 
equatorial  plane,  they  are  not  fixed  in  the  magnets,  but 

1 8es  Lamont,  Ifatulb.  d.  Ifagnctuntu,  n.  294  *7. 

« Compter  Rend.,  IMS.  > CompUt  fond.,  1875. 

* P°9J‘  ^im-t  clii-,  1874,  and  cl*-,  1877. 
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depend  upon  their  relative  position.  Although  his  results 
are  extremely  interesting  from  a mathematical  and  theo- 
retical point  of  view,  we  do  not  see  that  much  practical 
advantage  would  attend  the  use  of  these  equivalent  poles ; 
and  we  are  inclined  to  think  that*  except  in  the  popular 
usage  for  distinguishing  one  end  of  a magnet  from  the 
other,  and  in  the  case  of  ideal  magnets,  the  word  pole  had 
better  be  abandoned  altogether. 

The  idea  of  representing  the  action  of  a linear  magnet 
by  a continuous  distribution  of  free  magnetism,  positive  in 
one  half  and  negative  in  the  other,  is  very  old.  It 
appears  in  Bazin's  work  on  the  magnetic  curves*  published 
in  1753;  and  Tobias  Mayer,  in  his  memoir  above  quoted, 
assumes  that  the  density  of  the  distribution  is  proportional 
to  the  distance  from  the  middle  of  the  bar.  Four  distinct 
methods  have  been  used  in  attempting  to  determine  the 
law  of  distribution. 

1.  The  deflexions  of  a small  needle  in  different  positions 
near  the  magnet  have  been  observed;  and  by  means  of 
these  the  constants  in  some  formula  assumed  for  the  dis- 
tribution have  been  calculated.  This  was  the  process 
adopted  by  Lambert  and  Hansteen,  and,  in  some  of  his 
experiments,  by  Lamoot1 

2.  Instead  of  measuring  deflexion,  we  may  count  tho 
oscillations  of  the  needle,  and  proceed  as  before.  This 
method  was  used  by  Coulomb,  Becquerel,  and  Kupfer,  but 
it  led  to  no  satisfactory  results,  partly  owing  to  the  disturb- 
ances arising  from  induction  and  the  force  of  translation 
upon  tho  needle,  partly  owing  to  the  difficulty  of  puttiog  a 
satisfactory  theoretical  interpretation  upon  the  results. 

Dur.  rvi.t  3.  Some  observers  have  measured  the  force  required  to 
nw  iiHKis.  detach  « small  armature  of  soft  iron  or  steel  fron  different 
vaiphued.  parta  0f  tk0  bar>  thinking  thereby  to  obtain  a direct 
measure  of  the  free  magnetism.  It  .is  not  very  easy  to 
say  what  is  measured  by  this  process,  but  it  is  obvious,  on 
a little  consideration,  that  the  effect  is  complex,  depending 
greatly  on  the  nature  and  extent  of  the  surfaces  in  contact, 
and  also  upon  the  mutual  induction  between  the  magnet 
and  tho  armature.  Experiments  of  this  kind  have  been 
made  by  Dub,  I^imont,  and  others. 

4.  Another  method  frequently  employed  is  to  slide  along 
the  bar  a small  ring-shaped  coil  embracing  it  as  closely  as 
possible,  and  to  measure  the  induction  currents  for  a given 
displacement  The  assumption  usually  made  is  that  the 
integral  electromotive  force  is  proportional  to  the  free 
magnetism  on  the  portion  of  the  bar  passed  over,  or,  what 
amounts  to  the  same  thing,  to  the  difference  between  the 
magnetic  momenta  per  unit  of  length  of  the  sections  of 
the  bar  on  which  the  coil  rests  at  tho  beginning  and  end 
of  the  motion.  This  is,  however,  only  an  approximation 
to  the  truth,  and  the  accuracy  of  this'wpproximation  is  very 
difficult  to  estimate  in  the  practical  caso  where  tho  lateral 
dimensions  of  the  bar  are  finite.  The  following  investiga- 
tion will  show  the  nature  of  the  difficulty. 

The  integral  electromotive  force  is  - (Nx  - NJ,  whore  N,  and  N.are 
the  surf  ate  integral*  of  magnetic  induction  taken  over  the  coil  in  its 
Uutial  and  final  portions.  Let  ua  take  first  a linear  solenoid  SN  (fig. 
81)  or  length  l,  and  magnetic  moment  m,  and  a coil  of  a single 
winding  PQ,  which  moves  so  that  its  centre  R is  always  in  the  line 
SN,  and  ita  plane  alwaya  perpendicular  to  SN  ; then 

N -// adydz  - //ad yds  + in// Kdydz , 

the  former  integral  extending  all  over  PQ,  tho  latter  over  the 
Infinitely  small  section  of  the  solenoid  at  R,  a being  the  force  due 
to  the  end  duinbutiou  at  N and  S.  We  thus  get 

N-^yf‘\coaS-  Coes')  . . . . . (70), 

where  e and  tf  are  the  angles  PSX  and  PXX.  Thi*  shows,  in  the 
firet  place  (see  equation  (‘25>  above),  that  if  the  coil  PQ  were  to 
expand  and  contract  m it  mores,  &o  a*  alwaya  to  remain  a section 
of  the  tame  tube  of  force,  there  would  be  no  variation  of  N,  and  no 

1 See  also  Airy  and  Stuart.  Phil  Slag.,  1873. 


electromotive  force,  which  la  as  it  should  be.  If  we  were  at  liberty 
to  suppose  PQ  infinitely  small,  then,  whcn.R  is  between  S and  N, 
coa  6 - cose'  would  be  the  sum  of  two  unitiva,  and,  when  R is  outside, 
the  difference.  In  such  a case,  so  long  as  PQ  moved  on  the 
magnet,  there  would  be  no  electromotive  force,  but  if  w*  suddenly 
move  it  oTer  the  end,  there  would  be  an  electromotive  force 

Z 

r 


p 


Fig.  81.  Q 

- irmft,  which  is  proportional  to  the  moment  of  the  bar.  When 
PQ  is  not  infinitely  email,  there  ia  a variable  part  of  N,  depending 
on  the  dimensions  of  PQ,  which  will  give  rise  to  an  electromotive 
force,  even  whan  the  coil  i*  moved  along  a uniformly  magnetized 
bar,  where  there  is  no  free  magnetism  except  at  the  ends. 

It  ia  now  easy  to  form  a conception  of  what  happens  in  the  case 
of  an  ordinary  complex  eoleooioai  bar.  We  may  suppose  such  a 
bar  made  up  of  a number  of  simple  linear  solenoids.  A certain 
number  of  Lhasa,  corresponding  to  tha  end  parts  of  Poisson's 
distribution,  will  have  the  same  length  as  the  bar ; the  other*, 
corresponding  to  the  lateral  surface  and  volume  parts  of  tho 
distribution,  will  be  of  oootfxmottsly  diminishing  lengths.  If  we 
were  at  liberty  to  snppoae  the  lateral  dimensions  of  the  bar  and 
the  radius  of  the  coil  to  be  infinitely  small,  then,  as  the  coil  moves 
along  the  bar,  we  should  have  an  electromotive  force  due  to  lAassage 
over  the  ends  of  the  short  solenoids,  and,  a a it  moves  over  toeend, 
•n  electromotive  force  doe  to  passage  over  the  ends  of  the  long 
solenoids.  Wa  might  in  this  way  by  a sufficient  number  of 
observations  determine  the  distribution  of  the  free  magnetism 
throughout  the  bar  and  at  its  ends ; and  in  this  case  no  distinction 
would  be  necessary  between  the  volume  and  the  surface  distribution 
in  any  section. 

If,  however,  the  dimensions  of  the  section  of  tho  bar,  and  con- 
sequently of  the  coti,  be  finite,  a correction  would  have  to  be  applied, 
depending,  not  only  on  the  dimensions  of  the  bar  and  coil,  but  al  io 
on  the  magnetic  distribution.  All  that  we  can  then  do  is  to  assume 
a formula  for  Gauss’s  surface  distribution  and  determine  ita  con- 
stants. We  thus  get  Gauss’s  distribution,  and  a formula  that  will 
account  for  the  electrical  observations  ; but  we  obtain  no  information 
as  to  tho  actual  internal  distribution  of  ike  magnetism  t*  the  bar. 

Lens  and  Jacobi 2 appear  to  have  been  the  first  to  apply 
tho  method  of  induction  currents  to  the  measurement  of 
the  magnetic  distribution  in  bar  magnets.  They  attempted 
no  theoretical  analysis  of  their  results,  although  they 
assigned  a law  of  distribution.  Van  Rees,*  who  quest  in  nod 
their  conclusions,  gave  an  imperfect  theory,  and  made  some 
careful  researches  of  his  own.  Rotblauf4  made  farther 
experiments,  and  entered  more  fully  into  the  theory,  thoagh 
still  with  insufficient  generality.  The  moat  recent  experi- 
ments of  the  kind  we  are  aware  of  are  those  of  Schaper,* 
who  discusses  the  theory  with  complete  generality,  taking 
account  of  the  ends  of  the  bar. 

After  what  has  been  said,  the  reader  will  scarcely  be 
surprised  to  find  that  the  different  experimenters  assigned 
very  different  formula;  for  the  distribution  in  bar  magnets. 
Lambert  deduces  from  his  experiments  a distribution 
whose  density  is  Ax, — A being  a constant,  and  x the 
distance  from  the  ends  of  the  bar.  Brugmans,  V. 
Swinden,  and  Lens  and  Jacobi  adopt  the  law  Ax*) 
Hansteen,  as  we  have  seen,  the  law  Aaf,  where  r *=  2 or  3. 
Biot  deduced  from  Coulomb’s  experiments  the  law 
for  tbe  density  of  the  free  magnetism,  which 
would  give  for  the  moment  per  unit  of  length  of  the  bar 
tho  law  a — + see  above,  p.  231.  Becquerel, 

* Pogg.  Ann.,  lxi.,  1844. 

1847^WT  V*ide*ling  van  het  Magnetism  us  in  Magneton,  Am»L. 

4 Pogg.  Ann.,  cxvi.,  1862.  • Witd.  Ann.t  lx.,  1880. 
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Van  Rees,  Larnont,  and  Rothlauf  favour  this  last  formula  ; 
but  none  of  these  experimenters  give  any  proper  account 
of  the  ends,  which  must  be  specially  represented  in  all  but 
those  cases  where  the  magnetic  moment  is  zero  them. 
Schaper  finds  that  the  results  of  experiment  can  be 
adequately  represented  by  means  of  end  distributions,  and 
a lateral  surface  distribution  following  the  law  Ax  + Bx*. 
See  his  paper  above  quoted,  p.  242. 1 

Carrying  Power  of  a Jlfagnet.— It  is  obvious  that  the 
magnetization  of  a piece  of  iron  must  affect  its  force  of 
cohesion.  Tbo  most  familiar  case  is  that  of  a magnet  to 
which  an  armature  is  fitted.  If  the  surfaces  of  the  pole 
and  armature  be  carefully  ground  flat,  so  as  to  fit,  we  may 
regard  the  magnet  and  the  armature  as  continuations  of 
each  other.  The  force  of  cohesion  here  is  mainly  due  to 
the  magnetism;  and  the  force  required  to  separate  the  two 
ia  called  the  " carrying  power  ” of  the  magnet  To  simplify 
the  question,  let  us  consider  a cylindrical  bar  of  section  «>, 
uniformly  magnetized  in  the  direction  of  its  length  with 
intensity  L Suppose  the  bar  cut  so  that  the  normal  to 
the  plane  of  section  makes  an  angle  0 with  I,  and  let  the 
surfaces  of  section  be  separated  infinitely  little,  then  the 
surfaco  density  of  Poisson’s  distribution  will  be  Icosf? 
on  each  surface.  Assuming  that  the  cohesion  is  caused 
solely  by  the  attraction  of  these  surface  layers,  we  get 
for  the  carrying  power  P — 2wlcos0x  Icosflwsecfl,  ie.t 
P»2irPci»cosfl.  The  carrying  power  is  therefore  greatest, 
▼is.,  2ir*>I2,  when  the  surfaco  of  the  pole  is  perpendicular 
to  the  lines  of  magnetization. 

A great  variety  of  experiments  have  been  mado  on  this 
subject  by  Joule,  Dub,  Tyndall,  Lamont,  and  others, 
mostly,  however,  under  circumstances  that  do  not  admit 
of  the  application  of  the  above  theory.  For  an  account 
of  what  has  been  done,  the  reader  should  consult  Wiede- 
mann's Galvanismus,  ii.  § 425  sq.  The  most  recent  inves- 
tigations on  the  subject  will  be  found  in  the  papers  of 
Rowland,  quoted  below,  p.  255,  and  in  papers  by  Stefan 
and  Waasmuth  in  the  AlonatsberickU  der  Weiner  Akademie 
for  1880  and  1682. 2 The  facts  are  not  so  simple  as  the 
above  theory  would  indicate ; but  Waasmuth  finds  a modi- 
fied form  of  it  to  agreo  sufficiently  well  with  observation. 

Mathematical  Theory  of  Magnetic  Induction. 

The  two  fundamental  axioms  of  this  theory  are  the 
following : — 

1.  The  induced  magnetism  in  any  element  of  a body 
depends  merely  on  the  magnitude  and  direction  of  the  re* 
sultant  magnetic  force  ($)  at  the  element 

2.  The  magnetic  moment  induced  by  any  force  $ is  the 
resultant  of  the  magnetic  moments  induced  separately  by 
any  forces  of  which  $ is  the  resultant 

With  refcrenco  to  axiom  I it  is  to  be  remarked  that 
account  must  bo  taken  of  the  physical  condition  of  the 
body  as  to  temperature,  and  so  forth  ; but  it  is  implied  that 
no  account  is  to  be  taken  of  its  magnetic  state,  except  in  so 
far  as  that  affects  tne  resultant  magnetic  force.  In  other 
words,  it  is  asserted  that  the  moment  induced  by  any  force 
does  not  depend  upon  any  pre-existing  magnetic  moment  in 
the  clement,  and  is  tho  same  whatever  forces  may  have 
acted  on  the  element  previously.  The  full  significance  of 
these  statements  will  be  better  appreciated  when  wo  come 
to  consider  tho  exceptions  to  them  in  case  of  strongly  mag- 
netic bodies.  It  should  also  be  noticed  that  it  is  supposed 

* Various  experimenters  haro  Attempted  to  determine  tho  “indif- 
ference rone”  of  rangavts  under  different  circnrostsnres,  ue.,  the  line 
•r periling  the  positive  end  negative  pert*  of  the  surface  distribution. 
For  inform&tiou  ss  to  this  and  other  matters  under  the  present  head 
omitted  for  want  of  space,  «.*«  Wiedemann,  OalvanUmxu,  ii.  §5  277, 
»5<5,  396,  401  ; and  Lament,  IlanHbueh.  §f  6,  27,  63,  64,  65. 

• Abstracted  in  Wud.  BeiU.  1830  and  1882;  see  also  Von  Walton- 
hofen,  fFUn.  Ber.,  1870,  and  Siemens,  Bert.  A/enafahrr.,  1881. 


that  the  body  has  reached  a state  of  magnetic  equilibrium, 
and  that  by  whole  resultant  magnetic  force  is  understood, 
not  only  that  arising  from  the  given  inducing  system,  inclurt 
ing  pre-existing  magnetism  in  the  body  itself,  but  also 
that  arising  from  induced  magnetism. 

In  the  mathematical  theory  no  distinction  is  drawn 
between  the  part  of  the  induced  magnetism  which  dis- 
appears when  the  inducing  force  is  removed,  and  that 
which  remains.  If  anywhere  we  contemplate  what  happens 
after  the  removal  of  the  force,  it  is  assumed  that  all  the 
induced  magnetism  disappears.  This  important  restriction 
must  be  borne  in  mind  in  applying  the  results  in  practice. 

Axiom  2 enables  us  to  assign  at  once  the  law  connecting 
tho  components  of  induced  magnetization  A„  Bw  C,  with 
the  components  a,  /?,  y of  the  resultant  force.  If  rv  qv  p 5 be 
the  components  parallel  to  the  three  coordinate  axes  of  the 
induced  magnetization  caused  by  a unit  resultant  force 
parallel  to  tho  axis  ofx,  then,  by  the  axiom,  the  components 
of  magnetizatiou  induced  by  a force  a in  the  Bame  direction 
will  be  rjo,  ?,a,  pjx\  similarly,  if  pv  rv  qx  be  the  com- 
ponents duo  to  unit  fore-)  parallel  to  the  y axis,  then  the 
components  due  to  will  be  pji,  rf$,  qji ; and  finally, 
if  qv  p„  rs  be  components  due  to  unit  force  parallel  to 
s axis,  the  components  duo  to  y will  bo  qtyt  p,y,  rzy. 
Compounding  all  these,  according  to  the  axiom,  we  get  r,«u  i 
Aj - rx«  + ft*  + fry  ) 

Bi -9i«+**0+/*i7  ( (71).  u 

Cl  -JV*  + ?i/5  + »»7  ; 

Hence  the  most  general  expressions  for  the  components 
of  magnetization  compatible  with  our  axioms  are  three 
linear  functions  of  the  components  of  the  resultant  force. 

Here  it  is  necessary  to  introduce  a classification  of  bodies 
according  to  their  magnetic  properties. 

If  equal,  similar,  and  similarly  situated  element*  cut  Iloa-C 
from  different  parts  of  a body  have  identical  magnetic  pro-  K«aeuy 
peril**,  it  is  said  to  bo  “ magnetically  homogeneous,”  if  not, 

“ heterogeneous.”  pnM^. 

If  equal  and  similar  elements  cut  around  the  same  point  Notropy 
in  different  directions  be  identical  in  their  magnetic  proper- 
ties,  the  body  is  said  to  be  magnetically  “isotropic”;  if  U0PT- 
not,  “ molotropic.” 

These  are  not  cross  classifications;  for  a body  ( e.g.t 
Iceland  spar)  may  be  solotropic  and  yet  homogeneous,  and 
it  might  be  heterogeneous  and  yet  isotropic.  We  must 
regard  the  coefficients  p,  q,  r of  (71)  as  belonging  to  a 
point  of  tho  body ; and  we  seo  that  in  a homogeneous 
body  they  will  bo  the  same  for  all  points,  whereas  in  a 
heterogeneous  body  they  will  vary  from  point  to  point,  i.e.t 
they  will  bo  functions  continuous  or  discontinuous  of  tho 
position  of  the  point 

In  the  case  of  an  isotropic  body  it  is  obvious  a priori  Law  pf 
that  tho  induced  magnetization  must  be  coincident  in  >'»du^ 
direction  with  the  resultant  force  ; the  conditions  for  this 
ore  that  the  coefficients  p and  q should  all  vanish,  and  that 
ri  ™ r3  “ r3  " **  The  equations  (71)  thus  reduce  to 

A,  — *a,  B, -*0,  C|  — *y  . . . . (72). 

In  an  feolotropic  body,  on  the  other  hand,  the  coefficients 
may  be  all  different  from  zero  and  from  one  another ; but, 
as  we  shall  see,  at  all  events  in  the  ideal  cose  contemplated 
by  tho  mathematical  theory,  tho  conservation  of  energy 
reduces  the  number  of  independent  constants  by  three ; 
while  a proper  choice  of  axes  reducea  it  by  three  more ; so 
that  the  magnetic  properties  of  any  clement  of  an  solotropic 
body  depend  virtually  on  three  independent  constants. 

The  theory  here  given  is  the  generalization  of  Poisson’* 
theory  due  to  Sir  William  Thomson.  It  aims  at  giving 
the  simplest  possible  exposition  of  the  results  of  experiment 
with  the  fewest  assumptions  as  to  the  molecular  structure 
of  bodies.  We  first  discus*  specially  a few  of  the  ejao* 
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more  important  in  practice,  and  then  give  n brief  account 
of  the  general  theory  with  a view  to  establish  some  general 
principles  to  guide  us  iu  the  subsequent  account  of  the 
(often  very  complex)  phenomena  observed  by  experimenters. 

Homogeneous  jEolotropic  Sphere  in  o Uniform  Field  of 
Inductive  Force. — We  suppose  that  the  sphere,  to  begin  with, 
is  not  magnetised.  If  the  sphere  were  uniformly  magnet- 
ized,1 with  components  A,,  B„  C,,  then  (see  above,  p.  232) 
the  force  inside  the  sphere  due  to  this  magnetization  would 
have  for  its  components 

•i”  “ JvA,  , A,  — - IwB,  1«C, . 

This  uniform  force  combined  with  the  given  uniform 
force  (og,  /?„,  y0)  of  the  inductive  field  would  result  in  a 
uniform  force 

n-O'-i'A,,  fi-A.-JxB,,  7-7,-lvCi  . . (73). 

It  is  obvious  therefore  that  the  assumption  of  uniform 
magnetization  will  enable  us  to  satisfy  the  law  of  induction. 

In  point  of  fact,  substituting  in  (71)  and  tnnspoaing,  we  got 
three  linear  equations  to  determine  A,,  B„  C,  la  terms  of  a,,  £fll  y^ 

til., 

(1 1 JerJA,  + Iv/ijB,  1 - r,*,  +vA  + 7,Y. . *c.  (74) 

It  is  easy,  by  means  of  these  and  formula  given  above, 
to  calculate  the  couple  exerted  on  the  inductively  magnet- 
Hedac-  ized  sphere.  If  we  put  a,-  0,  Fcosfl,  y,  — Feint),  we 
uouis  cap  calculate  tho  work  done  on  the  sphere  in  turning 
«“»■  through  180°  about  an  axis  perpendicular  to  the  direction 
indue-  of  the  field.  This,  by  the  conservation  of  energy,  ought 
non  co-  to  vanisb,  and  we  thue  get  tho  conditions  p 

dteteu.  m qy  The  equations  (74)  therefore  reduce  to 
Af-V+ftS+p.y  \ 

Bj-W»  + M+J>,r  > (76). 

Ci-P.a+Fifi  + rjv  ) 

Hauce,  if  o,  A,  y be  parallel  to  a radius  of  the  central  quadric 
r,z*  + r^*  + rg?  + ip  ye  + tpga  + 2pgcy-l , 

Aj,  B,.  C,  will  he  normal  to  the  diametral  plana  of  that  radius  We 
hate,  therefore,  bv  tbs  theory  of  surfaces  of  the  second  degree,  the 
following  conclusions 

Three  1.  The  induced  magnetization  is  not  iu  general  in  the 
pnacis  ,l  direction  of  the  inducing  force;  but  there  are  in  general 
nt  every  point  three  directions,  caiied  the  three  principal 
“'*■  magnetic  axes,  mutually  at  right  anglea  to  each  other,  for 
which  the  directions  of  the  induced  magnetization  and  of 
the  inducing  force  coincide.  If  the  axes  of  coordinates 
be  parallel  to  these  principal  axes,  the  equations  (75) 
reduce  to 

A,-r,a,  B,-r^S,  C,-r,7  ....  (76). 

Priori | The  values  of  rvrp  r,  in  this  case  are  called  the  "principal 

magnetic  magnetic  inductive  susceptibilities.”  Bodies  for  which  these 
coefficients  are  all  positive  are  called  paramagnetic  or 
hilittej.  ferromagnetic.  Bodies  for  which  they  aro  all  negative  are 
called  diamagnetic.  No  substance  is  known  for  which 
some  are  positive  and  others  negative,  although  this  is  a 
mathematically  possible  case.  Sines  intensity  of  magnet- 
ization and  icsultunt  magnetic  force  are  of  the  same 
dimension  [L  'm't  r„r,,  r,  are  pure  numbers;  for  all 
substances  except  iron,  nickel,  and  cobalt,  thoy  are 
extremely  small.  The  valne  of  the  coefficients  r and  p for 
any  other  axes  can  be  expressed  in  terms  of  the  three 
principal  snsceptibilitiee  by  means  of  simple  formula  which 
we  need  not  stop  to  deduce. 

A physical  meaning  can  be  given  to  r,,  ns  follows.  Let 
the  body  be  homogeneous,  and  let  us  cat  from  it  a cylindrical 
piece  whose  axis  is  parallel  to  the  principal  axis  of 
susceptibility  rt.  Place  this  cylinder  iu  the  direction  of 


1 Here  soil  iu  future  the  suffix  0 dinotes  components  of  magnetising 
fores,  Its.,  dm,  to  given  or  pre-exi,tent  magnetisations  while  tho 
■writ  1 denotes  those  due  to  Induced  magnetisation.  Letters  without 
suffites  denote  touts;  eg.,  0 — e,  + «„  A * A, -S A,,  tod  so  on. 


the  lines  of  force  in  a uniform  field  of  nnit  strength,  tbeB, 
provided  the  cylinder  he  infinitely  thin,  and  of  longitudinal 
dimensions  infinitely  great  compared  with  its  lateral,  the 
internal  force  doe  to  the  induced  magnetization  will  be 
zero  (eee  above,  p.  229),  and  it  will  be  magnetized  induc- 
tively with  a uniform  intensity  r,.  Similarly  for  rP  rs. 

The  three  coefficiente 


w,— 1 + 4vr, , or,  — 1 + 4vr, , wA-I  + 4iij, 

used  later  on,  are  called  by  Thomson  the  three  principal 
permeabilities  of  the  body  at  any  point.  These  are  of 
course  pure  numbers,  and  they  are  positive  for  all  know* 
substances. 

2.  If  the  susceptibilities  for  any  two  principal  axes  hi 
equal,  then  every  axis  in  tho  plane  of  these  two  is  a 
principal  axis. 

3.  If  all  three  principal  ansceptibilitics  be  equal  at  aay 
point,  then  every  axis  through  that  point  is  a principal 
axis,  and  the  susceptibility  for  every  such  axis  is  the  same. 

The  body  is  therefore  isotropic  at  that  point,  and  the 
direction  of  the  induced  magnetization  coincides  with  ths 
direction  of  the  inductive  force  for  every  direction  of  the 
latter. 

Returning  to  the  problem  of  the  aolotropic  sphere,  let  ns  Magnet- 
simplify  our  equation,  by  taking  the  coordinate  axce  parallel  to  the  tattoo 
common  directione  of  the  principal  axea  throughout  the  horaogene-  -r.d 
ous  sphere;  .IVe  then  get  for  the  components  of  magnetization  coipl* 

for 

(77)  i-piinw  u 
utlfor 
I-  field. 

cats  c 


A.-rrirs.  7*7*.-  c,- 


: to 


1 + 4w,  ' l+|xr,  * 1 + frsr," 

Being  these  formul*,  we  get,  by  means  of  (22),  for  tho  compou- 
nts  of  the  couple  acting  on  the  sphere  (of  volume  v),  " 


f-e. 


(l+Ivr.Xl  + lvr,)' 


Art's 


(l  + l"V(l  + t»i-,)' 


t-'m 


"\“eAa 


(78 1 


U+Iirja  + fwrJ-' 

There  is  of  coarse  no  force  of  translation.  As  a special 
case  let  ns  suppose  r„  r5,  and  r,  to  be  in  descending  order 
of  algebraical  magnitude,  and  suspend  tbo  sphere  with  the 
axis  of  r,  perpondicnlar  to  the  lines  of  force.  We  may  pnt 
/30-Fcob&,  y0- F Bint),  where  6 is  the  angle  between  the 
axis  of  y (r2)  and  the  direction  of  the  field,  then  we  have 
J-JiFV.-r,)  sin2S/(l  + J»r^(l  + Jvr,) 

Hence  the  sphere  tends  to  turn  so  as  to  place  the  axis 
of  algebraically  greatest  susceptibility  parallel  to  the  tines 
of  force.  It  will  be  in  equilibrium  when  either  principal 
axis  is  parallel  to  tho  lines  of  force ; but  in  stable  equili- 
brium only  when  the  axis  of  greatest  permeability  is  in 
that  position.  It  ia  to  be  noticed  that  the  conpte  is  pro- 
portional to  tho  square  of  the  strength  of  the  field. 

There  is  another  way  of  expressing  these  results  more 
in  accordance  with  the  ideas  of  Faraday. 

If  N he  the  surfsce  integral  of  magnetic  induction  taken  over  the 
meridian  section  («)  of  the  sphere  perpendicular  to  the  direction  ot 
the  vector  9 inside,  or,  as  we  may  call  it,  the  number  of  linos  of 
force  that  pea  through  the  sphere,  then  we  have 

v _ 1 (w,+«x»k+«)  dm 

24r*R  w,  + *r,  + w,tr,  d$  * 

R being  the  radius  of  the  sphere. 

From  the-ie  formulas  we  can  draw  the  following  conclu- 
sions : — 


1.  The  number  of  lines  of  force  that  pass  through  the  Dedoc 

sphere  w greatest , viz.,  3F«ov^(vt  + 2),  when  the  axis  of  tio«  or 
greatest  permeability  is  parallel  to  the  direction  of  the  un~  * 

disturbed  field,  and  least,  viz.,  3Fum9/(w9  + 2),  w hen  the Uw* 
axis  of  least  permeability  is  in  the  same  position. 

2.  In  any  position  the  number  of  lines  passing  through 
the  spherical  sjxtce  is  greater  for  a paramagnetic  body , and 
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ttu  far  a Jiamagsirisc  bod),  than  it  m>* Id  be  if  the  spheir 
mere  absent. 

3.  The  sphere  u in  equilibrium  tehen  the  number  of  lines 
*/  force  passing  through  it  is  a maximum  or  a minimum,  the 
equilibrium  being  stable  in  the former  cate,  and  unstable  iu 
the  latter. 

Homogeneous  Isotropic  Sphere  in  Uniform  Field. — Tltis 
rare  is  obtainod  by  patting  r,  - r.  - rs  ■»  * in  the  above 
lurinuS*.  The  magnetization  is  parallel  to  tbe  undisturbed 
field ; and  the  couple  vanishes,  so  that  the  sphere  is  in 
equilibrium  in  ail  position*.  If  the  strength  of  the  field 
be  P,  we  get  for  the  intensity  of  magnetization 


f- 


elso 


1 + 1*« 


4 w + 2 


In  order  to  familiarize  the  reader  with  this  important 
case,  we  giro  two  figures  of  the  lines  of  force  from  Sir  W. 
Thomson’s  Reprint,  pp.  490,  491, — one  for  n paramagnetic 


place  thia  <r1K|*oiJ  in  a uniform  field  (a*  8fl,  y£,  Uio  fan*  insid* 
will  be  given  by 

*-i,-AjL,  0-0*— B4L,  7-7*— C|L  . a (#9). 

1 1 is  obvious,  tbereforr,  that  tbe  equations  (75)  of  induction 
can,  a*  in  the  case  of  a apbere,  U aatiafiird  by  the  aaaumption  of 
uni  form  mngnrliration. 

There  is  no  difficulty  in  dealing  with  tho  general  ease  in  which 
the  principal  magnetic  axes  are  not  parallel  to  the  principal  axes  of 
figure  ; we  ahull  content  ouraelvea,  however,  with  tfi*  case  in  which 
the  principal  magnetic  nxea  r^,  r„  r,  are  parallel  respectively  to 
a,  b,  e.  Equations  (78)  then  give  at  ouce 

A.-r^-A.L),  B.-r-rfl.-D.H),  C,-r, (T,-C,S)  (Wri 
whence 


» u _ r - r»7*  . , (SU 

*l  l+r4L’  1 l + rjM*  1 1+rjS 

Tho  components  of  the  magnetic  moment  are  of  course  obtained  at 
once  from  these  by  multiplying  by  the  volume. 

For  the  components  ot  couple,  jf,  gt,  J!,  tending  to  turn  the 
ellipsoid  about  the  axes  a,  b,  c,  we  get 

Jtl-Sc.,  B-Ac. 


(8*h 


>'10.  32.  — Luie,  ut  force  tor  s PxruueglietiO  Spbvrc. 

(fig.  32)  having  »«!-8kand  another  for  a diamagnetic 
ffig.  33)  having  Tho  former  represents  a para- 

magnetic whoso  snaecptibility  is  something  like  ztvjth  of 
the  maximum  observe  1 for  tho  best  Norway  iron,  Tho 
latter  corresponds  to  a diamagnetic  having  a susceptibility 
some  16,000  times  that  of  bismatb,  which  is  the  most 
powerfully  diamagnetic  substance  known. 

Tho  reader  should  observe  that,  although  the  field  inside 
tho  isotropic  sphere  is  uniform,  this  is  not  the  case  outside. 


Fto.  83. — Lines  of  Force  for  a Diamagnetic  Sphere, 
a fact  sometimes  forgotten  by  experimenters.  Of  course 
the  disturbance  in  the  case  of  a bismuth  sphere  would  be 
infinitesimal. 

Homage  neons  AZulolropic  Ellipsoid  in  a Uniform  Field. 
— In  the  case  of  a sphere  tho  tendency  to  Bet  in  a uni- 
form field  is  wholly  dependent  on  the  seolotropy  of  the 
sphere,  and  is  independent  of  its  form.  It  is  important, 
iin  order  to  get  a complete  picture  of  the  behaviour  of 
* inductively  magnetized  bodies,  to  obtain  a solution  for 
tome  case  where  the  form  has  an  effect  upon  tbe  result.  A 
•olid  bounded  by  a surface  of  the  second  degree  affords 
«■  h a case 

If  an  ellipsoid  be  uniformly  magnetized  bo  that  the  components  of 
magnetization  parallel  to  its  three  principal  axes  be  A„Bt,C„ 
this  magnetization  gives  rise  to  o force 

■i~  - A,L,  $,•  “B|Mt  Yi“  *C|N  ; 

*.hf«  L If,  Tf  have  the  value*  given  above,  p.  232.  If  we  now 


From  these  equations  we  can  draw  the  following  im- 
portant conclusions, — first  as  to  the  magnetization  of  the 
ellipsoid. 

1.  When  r4,  rp  r$  are  so  small  that  their  squares  may  be  With 
neglected,  as  in  fact  is  the  case  with  all  bodies  except  iron,  weaidy 
nickel,  and  cobalt,  the  components  of  magnetization  reduce 

to  r4««  Tg/?™  r,yy  A glance  at  equations  (79)  will  wa  tb* 
show  that  what  happens  is  simply  that  tho  part  of  the  f .t  i - 
internal  inducing  force  which  depends  on  the  squares  of  afr'  * 
the  susceptibilities  is  not  sensible.  In  other  words,  thejjjjjj* 
form  of  the  body  is  without  influence  on  the  induced  DAgM,u 
magnetization.  Or,  what  is  again  equivalent  to  the  same  ixatioo/ 
thing,  the  induced  magnetism  may  bo  supposed  to  produce 
no  disturbance  in  the  inducing  field. 

These  conclusions  are  of  course  not  limited  to  the 
ellipsoidal  form  in  particular;  but  we  have  the  general 
result  that,  if  the  squares  of  the  susceptibilities  are  negligible, 
then  the  form  of  the  body  has  no  effect  on  the  induc'd 
magnetism. 

2.  On  the  other  hand,  when  the  tueceptibililiet  (and  With 

consequently  the  permeabilities)  art  very  great,  since  *’rc®8]Jr 
Ai-VO/r,  + L),  Ac.,  it  is  clear  that  the  influence  of  the  1 
form  of  the  body  jiredominates.  The  extreme  case  is  that  the  influ- 
of  a body  of  infinite  permeability,  ip  which  the  induced  f n«  of 
magnetism  is  wholly  determined  by  the  form.  , { *xa  T**' 

3.  If,  however,  the  ellipsoid  be  very  elongated  in  the 
direction  of  a , then  L will  be  very  small,  and  r4L  may  be  . ^ 
very  small,  notwithstanding  the  largeness  of  r4.  In  that 
case  A.-r^. 

4.  From  I,  2,  and  3 we  have  the  following  most  B**t  f*r* 
important  results.  In  experimenting  with  weakly  magnetic  for  drtrr. 
bodies  in  a uniform  field — in  order,  say,  to  determine  their 
susceptibility — the  form  of  the  body  is  indifferent  On  the 

other  hand,  with  strongly  magnetic  bodies  an  elongated 
form  must  be  used,  because  in  that  case  only  does  the 
induced  magnetism  depend  mainly  on  the  susceptibility  of 
the  material.  With  bodies  approaching  the  spherical  form 
differences  in  form  produce  far  more  effect  on  tho 
experimental  results  than  differences  in  the  susceptibility 
of  the  material,  bo  that  in  such  cases  the  experimenter  really 
measures  the  accuracy  of  his  instrument  maker 1 more  than 
tho  magnetic  susceptibility  of  his  material. 

5.  For  a fiat  disk  (infinitely  oblate  ellipsoid),  having 

its  r4  axis  parallel  to  tho  lines  of  force,  L»*4ir,  ami 
A,  «■  + 4sT|)  « %(wl  - 1 )/4»W|.  If  such  a body 

were  diamagnetic,  and  had  r4  — - 1/4 w,  i.e.,  cad  zero 


* A*  a matter  or  liUtifry,  Riccke  did  unwittingly  obtain  in  this  way 
a tolerable  approximation  to  tbe  ratio  of  the  cirrumffmwr  nf  a cittla 
to  the  diameter,  bet  btol'tow.  I‘kd.  J/ny  , 1 b7 4,  p.  803. 
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permeability,  the  normal  magnetization  would  be  infinite 
for  any  finite  force. 

Next,  wo  have  the  following  conclusions  as  to  the  mag- 
netic couple.  Let  us  suppose  the  ellipsoid  free  to  move 
about  its  a axis,  and  let  the  direction  of  the  field  be  per- 
pendicular to  a,  so  that  /?o-Fcos0,  yo«-Fsin0;  the  couple 
tending  to  turn  the  6 axis  parallel  to  the  undisturbed  direc- 
tion of  the  field  is  the  sum  of  two  parts : — 


and 


*.  , w a4cF,{r,-rI) 

^-V  + r.M-KfrrV11'2'’ 

„ . wrtfttfr.r.fN  - M)  . _ ^ 


. . (88), 

• • (SJ). 


1.  If  the  susccjdibilities  are  so  small  that  their  squares 
and  products  are  negligible,  then  £ reduces  to 

y,-i«WF*(r,-r,)sm2«4 

In  other  words,  the  form  of  the  body  has  no  eject,  and  it 
behaves  exactly  like  an  teolotropic  sphere  of  tho  same 
volume ; t.e.,  it  will  tend  to  turn  its  axis  of  greatest  per- 
meability parallel  to  the  lines  of  force. 

2 . If  the  susceptibilities  be  very  large,  then  the  most 
important  part  of  JT  will  be  Now  a glance  at  the 
values  of  M and  N (34)  shows  that  N - M has  the  same 
sign  os  t2  - c3 ; hence  the  ellipsoid  will  tend  to  place  its 
longest  dimension  parallel  to  the  lines  of  force.1  This  is  the 
general  effect  of  the  influence  of form  in  the  case  of  strongly 
magnetic  bodies,  or,  if  we  choose  to  put  it  so,  the  effect  of 
the  distur’«anco  of  the  field  by  the  induced  magnetism. 

3.  It  is  of  course  possible  in  the  case  of  strongly  magnetic 
bodies  that  both  parts  of  may  be  sensible,  bo  that  the 
resultant  action  would  be  affected  both  by  form  and  by  the 
magnetic  structure,  either  predominating  according  to  cir- 
cumstances ; for  by  properly  shaping  the  ellipsoid  we  can 
give  N - M any  value  positive  or  negative  from  0 to  2v.  In 
this  way,  given  an  molotropic  body  for  which  1/r,-  1/rjis 
not  greater  than  2ir,  wo  might  so  shape  it  that  it  would  turn 
its  longest  dimensions  parallel  to  the  lines  of  force,  or  so  that 
it  would  turn  its  shortest  dimensions  parallel  to  the  lines 
of  force,  the  shortest  axis  in  the  second  case  being  the  axis 
of  greatest  permeability ; or  wc  might  so  shape  it  that  the 
equilibrium  Vrpuld  be  neutral. 

And,  in  general,  given  a body  seolotropic  within  certain 
limits,  we  might  shape  it  in  such  a manner  that  the  effect 
of  its  form  would  exactly  neutralize  the  effect  due  to  its 
structure,  so  that,  as  far  os  setting  in  a uniform  field  is 
concerned,2  it  wonld  behave  like  an  isotropic  sphere. 

Homogeneous  Isotropic  Ellipsoid  in  a Uniform  Field. — 
The  formula?  for  this  case  are  of  course  at  once  obtained  by 
putting  rt  m r3  «*  r,  — * in  tho  above  formula.  We  thus 
get 


a n r fryn 

1 1+sL’  1 l + ictf1  ^ 1+«N  ’ 


(85); 


I .vahatfS  - Miff,?, 
(l+«M)(l+cN)  * 


39-kc.,  # -&c. 


(86). 


The  following  conclusions  are  worthy  of  notice  - 

1.  The  resultant  magnetization  will  wo*,  as  in  the  case  of 
isotropic  sphere,  be  parallel  to  the  resultant  magnetic 

force. 

2.  The  ellipsoid  will  tend  to  set  its  longest  dimension 
jyirallcl  to  the  lines  of  force ; and,  since  k is  involved  in  the 
numerator  in  the  form  a*,  this  conclusion  is  the  same  for  a 
dia  magnetic  as  for  a paramagnetic  body.  Of  course  we 
exclude  tho  mathematically  possible  cose  of  one  of  the 
factors  1+icM  or  1 + kN  vanishing  or  becoming  negative. 
For  all  weakly  magnetic  bodies,  however,  * is  so  small 


1 Arsenti  tag,  M is  always  the  case  ta  nature,  that  r4  and  r4  hare  the 
same  sign. 

* In  other  respects  it  would  not  ta  general  behave  as  IT  it  were 
isotropic. 


that  the  tendency  of  an  elongated  isotropic  body  to  set  in 
a uniform  field  is  insensible. 

Ring  Electromagnet. — A simple  case,8 which  has  recently  Ton. 
acquired  practical  importance,  is  that  of  an  electromagnet 
having  a soft  iron  core  shaped  like  an  anchor  ring,  whose 
mean  diameter  is  R,  and  radius  of  section  a,  wound  uni- 
formly with  n turns  of  a primary  coil  in  which  flows  a 
current  i.  The  lines  of  force  and  the  lines  of  magnetiza- 
tion will  evidently  be  circles,  and,  since  the  Poisson's 
surface  and  volume  distributions  vanish,  the  whole  mag- 
netic force  $ will  be  simply  that  due  to  the  current 
At  a distance  p from  the  axis  of  the  ring  $ - 2nifp ; lot 
the  whole  work  done  on  a unit  pole  in  passing  round  any 
coaxial  circle  of  radius  p is  $ x 2wy>-4imt.4  The  inten- 
sity of  magnetization  is,  therefore,  I — 2nKxjp , And 
2ni(4wK  + \)'p—2nwijp.  Hence  it  appears  that  the  total 
induction  through  a secondary  coil  of  »'  windings  is 
2nn'i( ivitf clBjp  +fd&' Ip),  where  fdS/p  is  taken  over  the 
section  of  the  core,  and  fdS'jp  over  the  section  of  the  coil 
In  the  case  of  an  anchor  ring  of  circular  section,  if  we 
neglect  tho  difference  between  the  radius  of  the  primary 
coil  and  the  radius  of  the  core,  the  expression  for  the  total 
induction  through  the  secondary  is  4wmiW(R  - «/&*-«*). 

In  a non-uniform  field  the  problem  of  magnetic  Small 
induction  becomes  very  difficult  for  bodies  of ' finite  size.  *Pher#  ha 
If,  however,  we  deal  with  infinitely  small  bodies  we  may  °°°forro 
suppose  the  field  uniform  throughout  the  body,  and  apply  the  Add0*"™ 
results  already  obtained  to  find  the  induced  magnetism. 

Small  jEolotropio  Sphere  in  a Eon-uniform  Field . — Let 
At,  Bj,  C|  be  the  eon/pouents  of  the  induced  magnetization 
parallel  to  the  nriacipal  magnetic  axes  of  the  sphere,  tho 

components  of  the  strength  of  the  undisturbed  field  st  the  centre  of 
the  sphere  in  the  same  direction;  then,  denoting  r,/(l  + |wr,)  by  *„ 
and  no  on,  we  have  A, -*,«*,  B, -*,£*,  C, If  the  msg- 
notization  of  the  small  ophere  (of  volume  v)  were  rigid,  its  potential 
energy  "W'  wonld  be  W'— -o(Al«0  + B,j9#+C1*}Jh  The  actual 
potential  energy,  W,  of  the  inductively  magnetized  sphere  is 
different,  because  its  magnetism  varies  as  it  nooses  from  one  part  of 
the  field  to  snothfr.  In  any  infinitely  smnll  displacement,  how- 
ever, we  may  calculate  the  work  on  the  supposition  that  the 
magnetism  is  temporarily  rigid.  In  other  words,  we  may  put 
d\V-dW,  wh  ere  the  latter  is  taken  on  the  supposition  that  A1,B,,Ct 
do  not  vary,  while  on  the  other  hand  no.fi*,y o do  vary,  because  the 
, Resultant  force  both  alters  its  magnitude  ana  its  direction  relative 
to  the  principal  axes  of  the  sphere.  We  thus  get 
dW  — - 1(  Ajda*  + B,e?0o  + . 

In  integrating  we  must  take  account  of  the  fact  that  A1,B|,C1  ore 
variable.  Substituting  their  values,  we  get 

d w - - oC'i*^**  + * » 

whence 

W---|W+'tV+%7ef>  • • • (87). 

This  important  formula  contains  the  whole  of  the  theory 
of  the  movement  of  small  spherical  masses  of  inductively 
magnetizable  matter  in  any  field  of  force.  We  can  deduce 
from  it  at  once  the  position  of  equilibrium  of  an  reolotropic 
sphere  suspended  in  a uniform  magnetic  field,  with  freedom 
to  rotate  about  a given  diameter. 

Lot  y.  y and  l,  m,  n be  tho  direction  cosines  of  the  given  diameter 
and  of  the  direction  of  the  field  relative  to  tile  principal  magnetic 
axes  of  tho  sphere,  and  R the  strength  of  the  field ; then  W *- 
- r.m’-Mjn*).  For  stable  equilibrium  W must  be  a 

minimum,  and  for  unstable  equilibrium  a maximum,  i. eH  there  ie 
stable  or  unstable  equilibrium  according  as  stP  + + is  a 

maximum  or  a minimum  under  the  given  kincmatical  conditions, 
which  will  be  expressed  by  a relation  between  A,  ft,  r and  l,  m,  n. 

It  is  needless  to  work  out  the  analytical  solution ; for  it  leads  to  < 
results  easily  obtainable  from  formula)  already  given.  It  it  im- 
portant, however,  to  show  the  identity  of  this  method  of  treatment 

• See  art.  Electricitt,  vol.  viii.  p.  68. 

* Kircbboff,  1‘ogg.  Ann.,  KrgbtL  v.  1870.  In  the  same  paper  he 
discusses  the  effect  of  s rectilinear  current  ta  a cylindrical  iron  wire, 
and  finds  that  the  circular  magnetization  ta  a wire  of  length  L gives 
rise  to  an  apparent  increase  of  the  coefficient  of  self-induction  equal 
to  2*«L. 
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with  Faraday'*  view  of  the  matter.  If  a,  A e be  the  component* 
©f  the  magnetic  induction  parallel  to  the  principal  axes  of  the 
sphere,  then  we  get  a — (1  oforJIU,  6«-4c.,  e— ate.  Whence  if 
N denote  the  total  induction  through  the  sphere 1 in  the  direction 
of  the  on  disturbed  tUld,  wo  hare,  m bo’ng  the  area  of  ita  meridian 
section 

H-«(aJ+ft»+e») 

-R  + |wR(*jf*  +*,m* + *,«*). 

K ia  thus  a maximum  or  a minimum  when  1*  » 

maximum  or  a minim  am. 

We  have  therefore  established  quite  generally  Faraday’s 
taw  that  on  seolotropic  sphere  suspended  in  a uniform  field 
with  freedom  to  rotate  about  any  diameter  will  be  in  stable 
cr  unstable  equilibrium  according  as  the  number  of  lines  of 
forte  that  pass  through  it  is  a maximum  or  a minimum. 
A particular  case  of  this  theorem  has  already  been  prove! 
above  (p.  245)  for  strongly  magnetic  bodies. 

We  next  apply  the  formula  (87)  to  deduoe  the  force  of 
translation  in  a heterogeneous  field. 

1.  We  see  that  in  a uniform  field  W is  constant  so  loDg 
un  there  is  translation  merely  without  rotation,  i.e.,  there 
ii  no  tendency  in  an  molotropic  or  isotropic  sphere  to  move 
bodily  in  a uniform  field. 

2.  If  we  suppose  tho  sphere  iaotropieft.e.,  *,  - *2  - *,  - r), 
then  W - - $rv(a2  + fll  + yl)  - - Jr^R*.  Hence  the  force 
tending'to  move  the  sphere  in  the  direction  of  ds  is 

In  other  words,  the  small  sphere  is  subject  to  a force  of 
which  the  scalar  potential  is  £vrRa.  If  then  we  draw 
the  isodynamic  surfaces  R2=»  const,  the  force  on  an 
inductively  magnetized  isotropic  sphere  will  be  everywhere 
at  right  angles  to  those  ; that  is,  the  direction  of  this  force 
at  every  point  will  bo  tangontial  to  the  lines  of  slope  of  tho 
resultant  force,  viz.,  in  the  direction  in  which  that  force 
varies  most  rapidly.  In  the  case  of  paramagnetic  bodies, 
for  which  r is  positive,  the  spheres  will  tend  to  move  from 
places  of  weaker  to  places  of  stronger  resultant  force  ; in  the 
case  of  diamagnetic  bodies,  for  which  r is  negative,  from 
places  of  stronger  to  places  of  weaker  force.  This  is  the 
famous  law  found  experimentally  by  Faraday,  and  after- 
wards theoretically  established  by  Sir  William  Thomson. 

It  must  be  carefully  borne  in  mind  that  the  lines  of 
slope  of  the  field  are  not  necessarily  coincident  with  the  lines 
1 of  force,  but  may  cross  them  at  any  degree  of  obliquity. 

As  strange  mistakes  have  been  made  in  this  matter,'  it  may  be 
well  to  illustrate  this  statement  by  a few  example* 

In  the  case  of  an  isolated  north  pole  the  lines  of  slope  coincide 
ght  lines  radiating  from  the 
here  would  approach  and  a 
’ i g the  lines  of  feree. 
i current  are  circles  of 
which  it  is  the  axis  ; the  lines  of  slope  are  straight  lines  radiating 
from  the  current.  A paramagnetic  sphere  would  therefore  move 
towards,  a diamagnetic  sphere  aw«y  from  the  current  in  a direction 
papcndisular  to  the  lines  offeree. 

In  the  case  of  an  infinitely  small  magnet,  whose  lines  of  force  are 
given  by  r«*c  si  »*#,  the  line*  of  slope  are  given  bvr—  d sin4#/  cos  # ; 
and  the  angle  between  the  line  of  force  and  the  line  of  slope  at  th« 
point  (r,#)  is  tan  tan#(l  + co§*#)/(3  + 5 cos'#/) 

The  theory  of  isodynamiee  and  Un«e  of  slope  in  the  case  of  piano 
fields  of  force,  i.e.,  those  for  which  the  potential  is  given  by  the 
equation  d'Y/dz'  + tPY/dy'— 0,  is  remarkably  simple.  If  f — x+  ty, 
»-a-»y,  we  know  that  Y-$(()  + f(i0,  p and  if  being  functions 
depending  on  the  particular  case.  When  these  are  known  the 
isodynamiee  are  given  by 

fffit'fal-ooost. 

and  the  lines  of  stops  b~ 

rjo-cen* 

♦«> 

3.  Next  suppose  an  seolotropic  sphere  allowed  to  move 

1 That  is,  the  number  of  lias*  of  force  passing  through  the  sphere 
(see  shore,  p.  244). 

3 See  Wiedemann.  OeivaniemuM  fed.  1874),  li.  66b  ; Todhunter. 
JfalurtU  Phdeiopkg  /or  Bsgxnnert,  pt.  L f S87. 


with  the  lines  of  force,  which  are  straight  lines  radiating  from  the 
pole.  In  this  case  a paramagnetic  sphere  would 
diamagnetic  sphere  recede  from  the  pole  along  the 
The  lines  of  force  for  a rectilinear  electric  curr 


without  rotation  in  any  direction  ds.  . Lst  the  direction 
cosines  of  the  fiold  relative  to  its  principal  magnetic  axes 
be  then  these  are  constant  during  the  displacement; 

and,  if  R be  the  intensity  of  the  field,  o^-RJ, 


7o 


-Rn; 


whence 

rfW 


- |v(#|Jt+  + V»*> 


*£02 


tm 


Hence,  as  before,  the  resultant  force  of  translation  on  the 
sphere  is  along  the  line  of  slope,  in  the  direction  in  which  the 
force  increases  if  the  body  be  wholly  paramagnetic,  in  the 
opposite  direction  if  it  be  wholly  diamagnHic. 

Besides  depending,  on  the  nature  of  the  field,  the  foroe 
of  translation,  on  account  of  the  factor  + 

depends  on  tho  position  of  tho  body  relative  to  tho  lines  of 
force.  Bearing  in  mind  the  theory  of  tho  radii  of  an 
ellipsoid,  we  have  tho  following  proposition  : — 

The  force  of  translation  on  an  seolotropic  sphere  is  greatest 
when  its  axis  of  {numerically)  greated  magnetic  susceptibility 
is  parallel  to  the  lines  of  force,  and  least  when  the  axis  of 
{numerically)  least  susceptibility  is  in  the  same  position. 

Or,  using  permeability  instead  of  susceptibility, — 

The  force  of  translation  is  greatest  for  a paramagnetic 
sphere  when  its  axis  of  greatest  permeability  is  parallel  to  the 
lines  of  force,  for  a diamagnetic  sphere  when  the  axis  of  least 
permeability  is  parallel  to  the  lines^of  force,  and  vice  versa. 
Or,  yet  again,  In  the  words  of  Faraday  : — # , 

The  force  of  translation  exerted  upon  a paramagnetic 
sphere  is  greatest  when  it  is  so  placed  that  the  greatest  number 
of  lines  of  force  pass  through  it,  whereas  in  the  case  of  a 
diamagnetic  sphere  the  force  is  greatest  when  it  is  so  placed * 
that  the  least  number  of  lines  of  force  pass  through  it,  and 


vice  versa.  ... 

Approximate  Theory  of  the  Action  on  Bodies  of  Finite  Sise  \ppraxl- 
tn  a Fon-Uni/orm  Field.— We  have  seen  that,  if  the  square  ■»** 
of  the  susceptibility  be  negligible,  the  effect  of  the  form  of  J 
the  body  and  tho  disturbance  of  the  field  arising  from  tho  f |Jn|tc 
induced  j.agnetism  may  be  neglected.  . In  that  case  we  *i/e 
may  replace  the  spheres  of  tho  foregoing  discussion  by 
entas,  and  determine  the  action  on  a body  of  finite  size 
by  Integrating  the  action  on  the  elementary  cubes  of  which 
It  is  composed.  Thus  the  potential  energy  will  be 

- iffA*i*o+hPl  +*aYoMr»  *nd  lha  txxty  need  not  nece8_ 

sanly  be  homogeneous.  From  this  expression  we  can 
deduce  the  force  under  given  circumstances. 

It  is  quite  easy  to  see,  without  any  mathematical  calcula- 
tion, w'hat  will  happen  in  a field  of  force  which  diminishes 
in  intensity  outwards  from  an  axial  line.  If  we  suspend 
an  elongated  paramagnetic  body  with  its  centre  in  the  axis 
of  the  fiold,  it  will  evidently  be  in  stable  equilibrium  with 
its  longest  dimension-  placed  axially ; for  if  it  were  slightly 
displaced  every  little  cube  of  it  would  move  into  a place 
of  weaker  force,  and  would  therefore  tend  to  return.  If, 
on  the  other  band,  tho  body  were  diamagnetic,  it  would  ba 
in  stable  equilibrium  in  an  equatorial  position;  for  any 
displacement  from  that  position  would  bring  every  little 
cube  nearer  the  axis  of  the  field,  i.e.,  Soto  a plaoe  of 
stronger  forco,  and  therefore  each  such  cube  weald  tend 
to  return. 

General  Problem  of  Magnetic  Induction. — It  will  be 
instructive  to  consider  for  a little  the  theory  of  induced 
magnetism  in  its  most  general  form. 

We  shall  suppose  the  induction  to  arise  from  given  magnetic  force 
{•wfl*?*)*  arising  from  pre-existing  in agnotum  (A*IL.C,)or  other- 
wise. Letters  with  suffix  1 denote  components  of  induced  magnet- 
ism, of  force  arising  therefrom,  and  so  on.  Letters  without  suffix 
denote  components  of  total  force,  total  magnetization,  he.  Thus 
V*  V„  V denote  the  potentials  doe  to  ore-existent,  induced,  and 
total  magnetism  respre lively  ; and  w©  hare  V»Yt+Vj,  and  tho 
like  relation  in  other  cases. 

Wo  suppose  all  the  media  within  the  field  to  have  deflmit- 

permeability  ; but  there  may  be  wolotTopy  and  heterogeneity  to 
any  extent,  and  discontinuity  along  given  surfaaca 
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Resolving  along  tb«  principal  magnetic  axes  at  (ar/f,  t),  ww  get,  by 
the  law  of  induced  magnetism,  (/u  m,,  «»),  (/„  **„  Wji  (f*  w*»  Mi) 
being  the  direction  cosines  of  the  axes  mit  w„  wt, 

«/,  + bll j + CIS,  — •Tjfe/t  + jSBIg  + **4)  + 4*(  Aj/j  + BjJIIj  + C|H|)  , 

and  two  similar  equations. 

Multiplying  theae  by  lv  lp  /*  adding  and  »o  on,  we  get 
a-jja+fj/J  + ftY  + ^Ao  ) 

h-^+s^J  + f|-y  + 4*B,> (90), 

+ itC|  J 

where 

*|  - wjx*  + 9 Jf  + W,V  , it  - 9ll*i»i  + + »,»»,»,  , 

Ice.  ;—that  la  to  say,  given  functions  of 
Besides  these,  we  hare  the  conditions  of  normal  continuity  for 
3,  vi*., 

dxdyHa  * 

and  at  * -urfsce  of  diacontinnity,  A,  p,  r being  the  direction  cosines 
of  the  norp  <1  a.  any  point  from  the  first  medium  to  the  second, 

(a  - «0\  -f  (1  - V)n  + (c  - e>-0, 

dashed  letters  referring  to  values  on  tho  first  aide  of  the  surface, 
nndaahed  letters  to  values  on  the  second.  1 
From  these  We  get  finally,  for  the  determination  of  V, 


and 


Here 


l ,dV'  dV 

r>  dJ"'1 


,<fV' 


, dV  . 


rfi + ‘‘"ifi  * '■^+,*'7(T  * '•*  t 


. 1Y I 


#*  + I Ac.  ! r + ifrj-0 


(92). 


w*“  (A*  — A/)\  + (Bfl  - B0V  + (C0  - C#')r  I 


Le*  they  are  Poisson's  volume  and  surface  densities  for  the  pre- 
existing magnetization. 

It  may  be  shown  by  a method 1 essentially  tho  Bame  as  that  used 
In  the  article  Electricity,  vol.  viii.  p.  27,  that  equations  (91) 
and  (92),  with  the  condition  that  Y be  continuous  everywhere  aud 
vanish  at  infinity,  lead  to  a unique  determination  of  V.  When  V 
Is  known,  A^Bj.Cj  can  be  found  at  once  from  (90). 

Case  of  In  what  follows  we  shall  confine  ourselves  to  homogeneous  tao- 
homo-  tropic  media,  and  we  shall  auppoeo  that  in  parts  of  the  medium 
geneous  inductively  magnetizable  there  is  no  pre-existing  magnetism.  Tho 
Isotropic  equations  (91)  and  (92)  theu  reduce  to 


medium 
with  no 
pra- 

sxistlng 


and 


rf*V 
dx*  H 


rf*V  ci*V  . 

5F*+3?‘° 


(93), 


Station. 


w'S*m^~9 (W)- 

dr, dr  being  elements  of  normals  drawn  words  in  the  two  media. 
Equations  (90)  reduce  to 

n»»a,  b - 90  , e — 9y  ; 

whence 

a,-  --f-1  n,-  - v2  c,-  jk!  jJ  m. 

4w  dx  1 4#  dy  1 4 w ay 

From  theso  last,  combined  witb(  93),  we  have  the  im- 
oort&nt  consequenco  that  the  induced  magnetization  is 
ooth  solenoidal  and  lamellar.  This  ia  true  only  for  homo- 
geneous isotropic  media  in  which  the  pre-existing  magnet- 
ism, if  any  there  be,  is  solenoidal 

In  all  cases  such  as  we  are  now  considering,  the  part  of 
the  magnetic  potential  due  to  induced  magnetism  may  be 
calculated  wholly  from  surface  distributions  at  the  surfaces 
of  discontinuity.  If  trl  bo  thb  surface  density,  we  have 

S?  + 37+4"r,*n 

From  equations  (94)  and  (90) 

rfV  4V‘ 

where  «j*(*-s»')/4f»f , e/«(s^-w)/4fw, 

Let  us  suppose  that  a body  A of  permeability  w is  sus- 

* 8«  Thom *o»,  Reprint  of  Papers  on  Eftrtrastatic*  and  Afagnclltm, 

rP-  548  $q. 


pended  in  a medium  of  permeability  If  the  suacepti-  Diffn 
bilities  be  small,  the  forces  arising  from  the  induced  Uai 
Magnetism  will  be  so  small  that  the  direction  of  the*cli0,l# 
normal  force  at  the  surface  of  A will  be  the  same  as  if  the 
field  were  undisturbed  by  its  presence. 

First,  let  the  medium  be  vacuum,  for  which  we  suppose 
9 9 1,  then,  if  A be  paramagnetic  (aft,  «>1),  Wj  will  be 
poeitire,  and  the  surface  magnetism  will  be  positive  where 
the  lines  of  force  leave  the  body,  and  negative  where  they 
enter  it  If  A be  diamagnetic  (i.e.t  w<l),  Kj  will  be 
negative,  and  the  magnetic  polarity  of  the  body  as  a whole 
will  be  opposite  to  what  it  was  in  the  former  case. 

Secondly,  let  the  surrounding  medium  hare  permeability 
w\  then  iq  is  positive  or  negative  according  as  9 > or 
<tr  ; in  the  former  case  A will  behave  like  a paramag- 
netic body,  in  vacuo,  in  the  latter  like  a. diamagnetic  body 
in  vncuo. 

It  appears  then  that,  by  virtue  of  differential  action,' a 
body  may  behave  paramagnetic  ally  or  diamagnctically 
according  as  it  is  placed  in  a less  or  in  a more  permeable 
medium  than  itself. 

In  practioe  it  is  most  convenient  in  general  to  determine  Pola*mi*» 
Vt  instead  of  V.  The  above  equation!  cau  be  easily  modified  equation, 
to  admit  of  tbit.  In  fact  we  get  at  once,  remembering  that 
dVfJd/-  -dVjdr,  eince  Y#  has  no  discontinuity  at  tho  aurfcce  of 
the  media, 

(97)  i 


These  equations,  together  with  the  condition  that  Vx  be  finite 
and  continuous  and  vanish  at  iufiuity,  determine  V,  completely. 

Since  the  induced  magnetisation  is  lamellar,  w*  may  write 
Ai-rf*iM*  Ac.,  wo  then  get  by  (96) 

♦,--~(V,+  V1)--.(V,  + V,)  . . . (99), 

which  give  the  components  of  moment  in  terms  of  the  known 
function  V. 

The  number  of  cases  in  which  the  solution  of  the  induc- 
tion problem  can  bo  worked  ont  is  very  small.  Besides 
those  already  treated  synthetically,  ouo  or  two  more, 
affording  examples  of  the  general  method,  will  be  men- 
tioned in  the  historical  summary  below.  Meantime,  wo  J.  Neu- 
must  not  omit  to  mention  an  extremely  elegant  transfer-  Iuftx‘n’- 
mation  theorem,  due  to  J.  Neumann,5  which  enables  us  to  or' 
deduce  the  magnetic  moment  of  any  body  as  a whole  under  theorem., 
the  action  of  any  forces  whatever,  when  its  magnetization 
in  a uniform  field  is  known. 

Let  A^.B/.C,'  be  the  components  of  induced  magnetization  pro- 
duced in  the  body  A by  the  uniform  field  whose  components  are 
°o\/Vi 7a  I A„B1,Cl  the  magnetization  produced  in  A by  any  field 
whatever  (a4,B4(y0).  Let  fdv  denote  volume  integration  throughout 
A ; and  consider  the  funotion 

U *ySr(«|A|' + + ytPi‘) . 

U is  known,  since  we  suppose  afl,0e,,yn,  A/.B/.C/  to  be  known. 

Bat,  since  A,  — *(■,  + ax),  Ac.,  A/— «(®e  t«iO»  ®c-»  we  hart 

U —jdv  | a,^«(«o'  + a|')  + Ac.  • • • j 

— fdv{ap,hi-+  Ac.)+yStr(al'A|  + Ac.)-y3r(«jA|#+Ac.)# 

Now  tho  last  two  terms  destroy  each  other  ; for  they  are  eimply 
different  expressions  for  the  mutual  potential  energies  of  the  in- 
duced magnetism  due  to  (a^,  8^,  y0)  and  to  (af,  8J,  v/),  regarded  as 
separate  rigid  systems,  although  coincident  in  poeition.  Hence  we 
gtt 

U - *0‘fdvhl  + ff9fds B,  + y«  fdvCi , 

whence 


* CrtlU'i  Jour.,  xxxvll.  44  (1848).  The  proof  giitn  is  a modifica- 
tion of  Kirchhofs,  CrelU,  xlviii.  866  (18641. 
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For  an  ellipsoid  this  gives  at  once  for  the  components  of 
moment 

“-rr^A- 

An  interesting  particular  case  is  that  of  an  infinite 
cylinder.  If  P be  the  component  of  the  moment  parallel 
to  its  axis,  P-  -« ffdydz  (V»-V-»).  If  the  inducing 
system  be  magnetic  bodies  at  a finite  distance,  then 
V.-V..-0,  and  P»0.  If  the  cylinder  be  magnet- 
ized by  a spiral  current  t,  of  n windings,  of  whatever 
form,  then,  r being  the  radios  of  the  cylinder,  P«-  4w*«r5*».1 

Generalization  of  the  Theory  for  Isotropic  Media  in 
which  k is  not  constant. — In  the  above  theory  we  liavo 
supposed  the  magnetic  susceptibility  to  be  constant.  This 
is  by  no  moans  the  case  in  nature,  however.  It  is  of  im- 
portance therefore  to  consider  how  the  theory  must  bo 
modified  when  we  assume  * to  bo  a function  of  the 
magnetization  already  induced.  Subjecl  to  the  restriction 
(obviously  necessary  for  isotropic  media)  that  the  resultant 
magnetization  shall  coincide  in  direction  with  the  total 
resultant  magnetic  force  (£)),  the  most  general  assumption 
tint  can  be  made  is 

A -/(!)«.  C-/<I)T  . . . . (10©\ 

where / is  a function  depending  on  the  nature  of  the  sub- 
stance. From  these  equations,  by  squaring,  adding,  and 
extracting  the  square  root,  wo  gat  /(I)/I  ■ 1.  jD,  in  other 
words,  I,  and  therefore  /(I),  are  functions  of  Hence 
we  may  write  the*  equations  (05). 

A.-FOi)#,  B^FOS)*,  CWOifr  . . . (101). 
It  is  easy  by  means  of  these  to  introduce  the  requisite 
modifications  into  the  general  equations  of  magnetic  equili- 
brium. For  tho  details  wo  refer  our  readers  to  KirchbofTs 
memoir  in  CrclU's  Journal ,*  where  tho  matter  was  first 
fully  worked  out  It  will  be  seen  at  once  that  the  induced 
magnetization  is  in  general  neither  solonoidal  nor  lamellar, 
i w*  fa  There  is  one  important  class  of  cases  in  which  the  con- 
*i*| ch  elusions  arrived  at  on  the  assumption  that  k is  constant 

<b«  mag-  atill  hold,  viz.,  thoso  in  which  the  induced  magnetization 
noiUs  19  uniform.  In  such  cases  I has  the  same  value  throughout 
trufontu  the  body,  and  «c  is  therefore  constant  throughout  the  body 
in  any  one  case,  although  it  differs  from  one  case  to  another. 
For  oxamplo,  in  tho  raso  of  an  ellipsoid  tho  equations 
(85)  above  given  for  the  components  of  magnetization 
still  hold  good,  provided  wo  understand  k to  be  defined  by 
the  equation 

*_F[  I (rrh;)  +(n^)’+(r?hf)  I J]  • mh 

It  is  clear,  therefore,  that  by  experiments  on  an  ellipsoid 
placed  in  a uniform  field  wo  could  determine  the  function 
F($),  and  also  test  tho  truth  of  tho  mathematical  theory. 
For,  ApBpCj  being  obtained  by  observation,  one  of  the 
equations  (85)  will  enable  U9  to  determine  x,  and  the 
argument  $ can  be  calculated  from'o^,  0O,  and  ApB^C, ; 
the  test  of  tho  truth  of  the  theory  would  be  the  agreement  of 
the  throe  values  of  it  obtained  from  the  three  equations  (85). 

Historical  Remarks  on  the  History  of  the  Mathematical 
Theory. — Although  tho  Tentamen  of  yfipinus,  published 
in  1759,  and  the  discoveries  of  Mayer  and  Lambert  did 
much  to  mtke  clear  the  exact  nature  of  the  problems  in- 
volved in  the  modern  mathematical  theory  of  magnetism, 
yet  the  origin  of  that  theory  is  usually,  and  with  justice, 
dated  from  Coulomb.5  Not  only  did  tho  results  of  his 
careful  and  judicious  experiments  afford  the  means  of  bring- 
ing a mathematical  theory  to  the  test,  but  tho  marvellous 
sagacity  he  displayed  in  analysing  the  phenomena  enabled 
him  actually  to  lay  tho  foundations  upon  which  such  n 

* Ki trlil.. iff,  /,  e.  * xlviu.  870,  1851. 

* XI4*.  de  C.Uad.  dc  Ptuis,  1780.  1785,  A. 
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theory  could  be  constructed.  After  him,  Biot4  and  Han-  Bict. 
stecn,5  of  whose  services  we  have  already  spoken,  are  to  be 
reckoned  as  pioneers.  The  theory  os  it  now  stands  was 
virtually  created  by  Poisson  in  four  of  the  most  admirable  Foi*w» 
memoirs5  to  be  found  in  the  whole  literature  of  mathemati- 
cal physics.  In  the  first  two  he  investigates  expressionaifns 
the  force  due  to  bodies  magnetized  in  any  moaner;  he  tnen 
applies  his  formulae  to  the  case  of  bodies  inductively  mag 
netized  but  having  no  coercive  force.  Although  he  con- 
fines his  investigations  to  the  case  of  isotropic  bodies,  he  is 
quite  aware  of  tho  general  nature  of  the  consequences  of 
ceolotropy,  and  in  fact  distinctly  predicts  as  possible  tho  mag 
nccrystallic  phenomena  afterwards  discovered  by  PlUcker 
and  Faraday.  The  formula  be  gives  are  practically  identi- 
cal with  those  given  above  (p.  248).  He  works  out  in 
detail  the  solution  for  the  case  of  a hollow  or  solid  sphere 
exposed  to  any  system  of  inducing  forces  having  a poten- 
tial,7 and  in  particular  compares  the  results,  when  the 
inducing  field  is  uniform,  with  the  experiments  of  Barlow. 

In  the  second  memoir  he  works  out  the  solution  of  his 
equations  for  an  ellipsoid  in  a uniform  field,  examining 
specially  the  case  Of  on  ellipsoid  of  revolution  and  its 
extreme  cases  (see  above,  p.  245).  At  the  end  of  this 
memoir  he  discusses  the  disturbing  forces  on  a compass, 
arising  from  the  earth’s  induction  on  atiy  distribution  of 
soft  iron,  and  shows  that  the  given  components  of  tho 
disturbing  force  are  expressed  by  linear  functions  of  the 
components  of  the  earth’s  force,  involving  nine  constants 
which  depend  on  tho  quantity  and  distribution  of  the 
iron.  The  third  memoir,  on  magnetism  in  motion,  is  an 
attempt  to  explain  the  phenomena  of  the  deviation  of 
the  magnetic  needle  caused  by  rotating  metal  spheres  or 
disks.  Although  the  physical  interest  of  this  memoir  was 
in  a great  measure  destroyed  by  the  discoveries  of  Faraday 
as  to  the  true  nature  of  this  action,  yet,  as  a piece  of 
profound  mathematical  investigation,  this  work  of  Poisson's 
is  still  worthy  of  study ; nor  is  it  perfectly  certain  that 
his  theory  will  not  after  all  be  required  to  explain  certain 
residual  phenomena.  The  fourth  memoir  develops  the 
mathematical  theory  of  the  deviation  of  the  compass 
caused  by  tho  iron  of  ships.  After  Poisson  the  most  im- 
portant investigators  are  GrCtn  and  Ganss.  Green’s  ser-  Green 
vices  have  already  been  alluded  to  in  the  article  Elec-  Gmu* 
tk! city  ; wo  need  only  mention  here  his  approximate 
solution  of  the  problem  of  the  magnetic  distribution  ou 
cylindrical  bire,  which  gives  a formula  agreeing  with  that 
of  Biot  The  all-important  work  of  Ganss  hnn  alrcudy 
been  detailed. 

In  CrtUe's  Journal  for  1848  J.  Neumann  worked  out  N<-um»s«. 
tho  solution  of  the  induction  problem  for  an  ellipsoid  of 
revolution  under  the  action  of  any  conservative  system  ; 
and  six  years  later,  in  the  same  journal,  Kirchhoff  worked  Kircwwui 
out  tho  case  of  a circular  cylinder  of  iufinite  length.  Wo 
are  not  aware  that  tho  solution  of  Poisson’s  equations  in 
particular  cases  has  been  carried  any  farther,  unless  we 
include  as  new  tho  case  of  a hollow  ellipsoid  treated  by  Aj 
G.  Grecnhill  in  tho  Journal  de  Physique  for  1881. 

Tho  most  important  contributions  to  tho  general  theory 
of  magnetism  since  Poisson  are  to  be  found  in  a series  of 
memoirs 8 by  Sir  William  Thomson,  the  first  of  which 
appeared  in  the  Philosophical  Transactions  for  1851.  lie 
divests  the  theory  of  Poisson  of  all  particular  assumptions 
connected  with  the  twafluid  theory,  and  bases  it  on  % 

4 Traiti  de  Phytiqvr,  1 8 1 *1. 

* ifayiutismus  der  Erde,  1819. 

•if/ m.  de  t Inst.,  r.,  1821  (two  memoir*);  vl.,  1828  ; and 
xvL,  1838. 

7 lie  did  not  uw  Ui«  word  potential,"  although  ha  u$«  tha  eont* 

Rponding  function. 

• Reprinted  in  187!Tu  oiler  tlx  title  of  Papers  on  Electrostatics 
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Small  number  of  principles  drawn  from  observation.  He 
enters  more  fully  than  Poisson  had  done  into  the  specifica- 
tion of  magnetic  distribution.  He  gives  simple  synthetic 
solutions  of  the  induction  problem  for  spheres  and  ellipsoids 
in  a uniform  field.  Ho  gives  for  the  first  time  with  full 
generality  the  theory  of  induction  in  reolotropic  media,  and 
shows  that  Poisson's  theory  thus  fully  developed  leads  to  all 
the  laws  of  paramagnetic  and  diamagnetic  action  discovered 
by  Faraday,  and  also  to  the  laws  of  inagneeryBtallic  action 
discovered  by  Pliicker  and  Faraday.  The  value  of  his 
theory  was  fully  recognised  by  Plticker,1  and  apparently 
also  by  Faraday ; indeed  one  of  its  ablest  expositors  was 
Door2  the  friend  and  coadjutor  of  Plticker.  The  experi- 
menters who  followed  these  .masters  were  less  intelligent, 
and  the  theory  of  Thomson  was  for  a number  of  years  mis- 
understood or  neglected,  the  result  being  much  fruitless 
discussion  in  which  tho  true  issues  were  often  confused. 
Of  foie  the  theory  has  obtained  wide  currency  and  the 
adhesion  of  every  physicist  worthy  of  the  name  Quite 
recently  Thomson's  theory  has  been  further  developed  in 
an  interesting  paper  by  Helmholtz,3  chiefly  with  a view  to 
its  application  to  the  phenomena  of  dielectric  polarization. 

For  the  benefit  of  tho  ruathrraaticAl  reader  wc  spptml  a list  of 
the  more  important  paitcrs  on  the  mathematical  theory  of  magnet- 
ism that  have  appeared  recently,  and  or©  not  n noted  above:— 

Plana,  "Menioue  *ur  la  tlitorie  du  magnvtisrne,"  A*l.  Xneh., 
xxxix.,  1854  ; F.  Neumann,  VorletHitgcn  fiber  die  TAcorie  dts 
Afogti delivered  1857,  edited  by  C.  Neumann,  1881; 
Hitmann.  SeJmc,  •,  Eledricitat,  it  it  d Magvditmnt,  lectures  de- 
livered in  1S61,  edited  by  Hatteadorf,  1876  ; Lnmout,  " Be  it  rag 
2ii  einer  matbematischen  Th  eerie  dcs  Magnettaraii*,"  Sttsber.  d. 
Baytr.  Akrtd.,  1882  ; L Weber,  Zttr  Thrvrie  der  ilagnclisrhcn 
Induction,  Kiel,  1877,  seo  IV ted,  Beibl.,  1878 ; Rowland,  Sill l-> 
mans  Jour.,  1879  (calculation  of  couple  on  a body  suspended  in 
a heterogeneous  magnetic  field) ; BolUmann,  " Magnet  isiruoff 
olnea  Ewcurisgw/'  Tt'ied.  Beibl.,  1879;  Id.,  "Uebcr  die  am 
Diamngnrto  Tvirkendo  Kraft,”  IV  it  ft.  Bcr 1879  ; Rienke,  I Vied. 
At m.,  1881  (approximative  solution*  of  the  problem  of  magnetic 
induction-. 

Induction  in  Strongly  Magnetic  Bodies. 

The  earliett  exptrinvnU  bearing  oh  the  mathematical 
theory  of  magnetic  induction  are  those  of  Barlow 4 and 
Christie,  who  determined  the  deflexion  of  a compass  needle 
placed  in  various  positions  relatively  to  spheres  of  cast 
irou  iuductively  magnetized  by  the  earth's  force.  They 
found  that  the  deflexion  a of  the  compass  could  he  repre- 
sented by  tana—  A sin  0 cos  dein  <£  r1,  whereff  is  tho  angle 
between  the  lino  of  dip  and  the  line  joining  the  centres  of 
the  sphere  and  compass,  and  tf>  the  angle  between  the  piano 
of  these  two  linen  and  the  plane  of  tho  magnetic  meridian. 
It  was  also  found  that  the  deflexion  produced  by  n hollow 
sphere  was  as  great  as  that  produced  by  a solid  sphere  so 
long  as  the  thickness  of  the  former  was  not  less  than  the 
ydyth  of  its  radius. 

All  the. 'e  results  of  Barlow  and  Christie  are  in  agreement 
with  the  theory  of  Poisson.*  Another  consequence  of  great 
practical  importance  follows  from  the  mathematical  theory, 
viz.,  that  inside  a hollow  iron  sphere  of  any  considerable 
thickness  the  magnetic  force  is  very  small  in  comparison 
with  the  external  inducing  force.  Sir  William  Thomson 
takes  advantage  of  this  principle  to  render  his  marine 
galvanometers  independent  of  external  magnetic  force  by 
surrounding  them  with  a tube  of  soft  iron. 

Along  with  the  experiments  of  Barlow  we  may  rank 

1 See  Phil.  Tram.,  1859,  p.  587. 

* See  hi*  EinltUung  in  die  ElectrotUUlk,  die  Uhrt fon  Magnthrmui, 
die  Ettcirodynawiik,  published  aftar  the  death  of  lla  aer  cm  pUshed 

Author,  under  the  editorship  of  PlUckcr.  This  is  one  of  the  best  work* 
on  the  subject. 

3 Afonalsbtr.  d.  Her.  A lead.,  1881. 

4 Barlow,  An  Emny  on  Majiretie  Attroetiom,  London,  1820. 

• See  Poisson’s  first  memoir,  or  El  ard  Mag  , vot  ii.  8433. 
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those  of  Plticker0  and  Drouke"  as  affording  us  the  means 
of  testing  the  general  applicability  of  the  mathematical 
theory  to  tho  magnetization  of  soft  iron.  In  PJucker’s 
experiments  an  ellipsoid  of  spft  iron  was  fixed  in  a gradu- 
ated brass  ring  with  its  longest  and  shortest  axes  (a  and  c) 
in  tho  piano  of  the  ring.  When  tho  ring  was  suspended 
villi  the  longest  axis  a vertical  in  the  nearly  uniform  field 
between  the  two  flat  vertical  faces  of  the  poles  of  an  electro- 
magnet, the  mean  axis  6 set  itself  parallel  to  the  horizontal 
lino  of  force ; as  the  point  of  suspension  was  moved  along 
tliocircumfercnco  of  tho  ring  n point  was  reached  at  which 
the  plane  of  b and  a ceased  to  set  parallel  to  the  lines  rf 
force,  and  tho  piano  of  a and  c began  to  do  so ; <•>,  the 
number  of  degrees  between  this  point  and  the  end  of  the 
axis  n,  was  observed.  The  times  of  vibration,  T«  and  T„ 
of  the  ellipsoid,  when  suspended  bo  that  a and  c were  vertical, 
were  then  observed.  By  the  theory  we  ought  to  have 
tafr'-lKP+^TCP+ft'). 

The  value  of  w calculated  by  means  of  T,  and  T.  from 
this  formula  was  30’  13';  tho  valuo  observed  was  about  « 
20°  The  relatiou  connecting  T„  T\,  Tt  according  to  the 
theory  is 

IrjJTi  + (5* * * * + c*);T{  - (c*  + - 0 j 

ond  the  observed  values  of  T„ , T„  T,  did,  in  fact,  satisfy 
this  equation  very  nearly.  D route's  experiments  on  ollip 
soids  of  iron  and  nickel  were  of  a tumilrr  character. 

Deviation  of  the  Compass.— One  of  the  earliest  and  Flrs,  0* 
certainly  the  most  important  of  tho  applications  of  the  *****  oj 
mathematical  theory  of  mngnetio  induction  was  the  discus-  dev* 
sion  of  the  deviation  of  the  compass  caused  by  tbo  magnet-  •llo,s- 
ism  of  the  iron  in  Blips.  This  disturbance  seems  to  havt 
been  first  noticed  by  Wales  the  astronomer,  who  accom- 
panied Cook  on  liia  voyages  of  discovery  (1772  to  1779). 

The  same  thing  was  noticed  during  the  voyage  of  D’Entro 
casteaux  in  scorch  of  La  Tcrouse ; and  Beautemps-BeaupriS, 
who  accompanied  him,  calls  attention  to  tho  errors  thence 
arising  in  the  surveying  of  coasts  by  means  of  the  compose. 
Flinders,6  using  the  numerous  observations  made  by  Wales 
and  by  himself,  endeavoured  without  success  to  construct 
empirical  formulae  for  correcting  the  errors  of  the  compass. 

Ho  also  attempted  to  correct  tho  errors  partially  by  means 
of  a vertical  bar  of  soft  iron  placed  near  tho  binnacle. 

Barlow  9 and  Scoresby 10  also  occupied  themselves  with  tho 
problem. 

The  unusually  great  deviations  observed  duriag  tho 
Arctic  voyage  of  tho  “ Isabella” and  44  Alexander *’ in  1 SI 8 
attracted  the  attention  of  Poisson,  and  gave  rise  to  his 
memoir  on  the  subject  already  alluded  to  Important  ns 
the  matter  then  appeared,  it  became  atill  more  so  after  the 
introduction  of  iron  ships.  Investigations  both  theoretical 
and  experimental  were  made  in  England  by  Johnson,11 
Airy,13  Evan*, 13  Smith,13  Ac.  It  is  to  Smith  that  the 
mathematical  theory  as  it  now  stands  is  mainly  due. 

The  cause  of  tbo  deviation  of  the  compass  is  twofold;  .:uii*e. 
it  arises  partly  from  tho  permanent  magnetism  of  the  ship, 
partly  from  tho  temporary  or  induced  magnetism.  The 
permanent  magnetism  of  the  ship  is  acquired  for  the  most 
part  during  the  process  of  building  The  earth’s  force  acts 
on  the  irou.  and  tho  constant  jarring  in  tbo  process  of  con- 
struction enables  it  to  induce  & considerable  permanent 
magnetisation,  which  the  ship  carries  with  her  to  sea.  Tho 
quantity  and  distribution  of  this  magnetism  will  depend 
greatly  on  the  build  of  the  ship  (whether  of  wood  or  of 

* PhiL  Tram ,,  1658,  p,  555,  7 P<W}>  -Aw*.,  1682. 

• PhiL  Trant 1805.  • lb.,  1831, 

»«  lb.,  1819  and  1832,  Ac.  11  A , 1636. 

11  lb.,  1839,  Ac. 

13  Sct'Admiraltg  Altnnmt /or  the  Dcriethm  t>f  the  Compose,  4th  oJ 
1874  ; also  a very  i*it*’r*ktifig  ©liitnary  notu-v  cl  Siuitb  1$  i£ii  W 
Thomson,  Tme  Koy.  .W.  L*<td..  1874 
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iron),  and  on  her  position  with  respect  to  the  magnetic 
meridian  daring  building.  A considerable  portion  of  it  i« 
what  Airy  calls  sabpermanent , u,  it  diminishes  gradually 
as  the  ship  ia  worked.  This  magnetic  settling  dawn  will 
take  place  more  rapidly  in  & stumer  which  it  constantly 
agitated  by  tho  jarring  of  machinery  than  in  a sailing 
ship,  unless  the  latter  be  subjected  to  shocks  from  the 
impact  of  wares  in  rough  weather.  After  a time  tho 
fillip  reaches  a more  or  less  stationary  condition  as  to  per- 
manent magnetism.  Along  with  the  phenomenon  of  sub- 
permanent  magnetism  has  to  be  classed  what  is  sometimes 
called  tho  sluggishness  of  ships’  magnetism;  this  arises 
from  the  fact  that  all  the  temporary  magnetism  of  & ship 
which  has  sailed  for  some  time  on  anyone  magnetic  course 
in  any  one  latitnde  does  not  at  once  disappear  when  tho 
course  or  the  latitude  is  changed,  sc  that  to  the  permanent 
magnetism  of  the  ship  has  to  be  added  a subpermanent 
magnetismdepending  on  her  course  and  position  several  days 
before.  It  is  evident  that  the  cause  of  disturbance  at  pre- 
sent under  discussion  is  somewhat  capricious,  and  can  only  be 
controlled  by  constant  attention  on  the  port  of  the  mariner. 

The  temporary  induced  magnetiam  depends  on  the  ship’s 
position  on  the  earth,  and  on  her  angular  position  relative 
to  the  magnetic  meridian ; but,  ao  long  as  the  iron  in  the 
ship  or  the  position  of  the  compass  is  not  altered,  tho  con- 
stants which  determine  it  remain  th‘o  same ; the  disturbance 
am  be  foreseen,  and  either  allowed  for  or  mechanically 
corrected  with  much  greater  certainty  thin  in  the  case  of 
the  permanent  magnetism. 

iftxJJtenutikal  Formula  for  (At  Deviation.—  Let  tho  origin  b«  at 
the  centra  of  suspension  of  the  compass  card  ; and  let  the  axes  of 
x,  y,  and  z bo  drawn  in  the  direction  from  stem  to  head,  in  ths  per- 
pendicular direction  from  port  to  starboard,  and  vertically  down* 
wards  respectively,  the  ahipfor  the  present  being  supposed  to  be 
on  even  keel.  Let  P,  Q,  K be  the  components  of  the  magnetic 
fores  parallel  to  these  axes  arising  from  the  permanent  magnetism 
of  thu  ship  ; as,  jf,  s the  components  of  the  earth’s  force ; and  af,  y\  s' 
the  components  of  the  whole  force  at  tho  centre  of  the  compass 
card.  Then 

sF-*  + o»  + i;/  + ra  + P J 
yf-y  + djr  + ry+/i  + Q > (103) 

s' -s+yx  + Ay  + I*  + It  J 
are,  according  to  Poisson's  general  theory,  the  fundan:  *ntal 
equation#  of  the  subject  P,  Q,  R ero  constants  depending  on  the 
permanent,  and  a,  o,  a,  d, «,/,  g.  A,  k constant*  depending  on  the 
temporary  induced  magnetism. 

Nine  By  a synthetic  process  of  great  interest  and  importance  we  may 
rod*  to  ahow  that  the  nine  constants  a,  b,  c,  d, «,/,  g,  A,  k arc  all  independ* 
rupee-  sot  For  example,  if  we  place  a rod  of  practically  infinite  length 
•eat  the  with  its  end  befure  the  binnacle,  and  stretching  forward,  or  with  its 
m-fnc*  *>nd  abaft  the  binnacle  and  stretching  eft,  it  will  give  rise  to  the 
ccw-  term  or  in  xf.  If  a bo  nogatiTO  the  rod  mast  be  finite  and  it  must 
run  under  the  binnacle,  ending  a littlo  fore  and  aft ; again,  to 
represent  dx,  we  moat  have  a pair  of  infinite  rods  with  their  end* 
to  starboard  and  port  of  the  binnacle,  and  running  fore  and  aft  or 
aft  and  fore  respectively,  according  as  d is  posit  ivo  or  negative  : 
finally,  to  represent  gx,  a pair  of  intmite  rods  with  ends  above  and 
Mow  the  binnacle,  running  foro  and  aft  or  aft  and  fore  respectively. 
The  reader  will  have  no  difficulty  in  completing  the  echeme,  the 
rule  being  that  the  ends  lie  in  trie  direction  of  af,  y',  or  s',  and 
the  lengths  in  the  direction  of  x. , y,  or  z. 

From  equations  (103)  the  deviation  of  the  compass  is  expressed  in 
terms  of  the  magnetic  or  of  the  compass  course  as  follows.  Let 
U be  the  horizontal  force  of  the  earth ; H'  the  horizontal  force  of 
Um  earth  and  ship;  0 the  dip;  ( the  “magnetic  course,"  the 
azimuth  of  the  ship's  head  eastward  from  magnetic  north ; C tho 
*' compos*  course,*  i.e.,  the  azimuth  of  the  ship’e  head  eastward 
from  the  direction  of  the  disturbed  needle;  C the  easterly 
deviation  of  the  compass.  Then 
H' 
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From  (101)  <r<  get 

1 + & eoef -t  «iii  {>  § coelf-#  sin  * *w)» 

which  gi  :tt  the  deviation  on  any  given  magnetic  coarse. 

From  (105)  wo  get  by  mtwtituhon 
sin  » - J cos  » + $ sin  f + Ceos  f + pain  (2f  + 1)  + ( co<2  f + fj(1 «), 
an  ^nuatfon  connecting  the  deviation  with  the  compass  course. 

When  the  deviation  je  *ot  greeter  than  2<T  or  so,  then  (10«)  saw 
be  itplaced  with  sufiicicnt  accuracy  by 

a-A  + BainC+Ceoar+DMi2^+Ecea2f  . (107), 

where  Si,  B,  €,  p,  # , are  nearly  the  natural  sine*  of  A,  B,  C,  I>,  E. 

In  the  above  H is  supposed  that  the  ship  is  on  even  keel.  Btrietly 
we  ought  to  take  iuto  account  both  the  pitch  and  the  heel  ef  the 
ship ; in  practice  the  pitch  is  always  ao  small  as  to  be  of  do  conse- 
quence, but  the  heel,  especially  in  a ship  under  sail,  maybe  very 
eoneidetablo.  When  the  ship  hods  through  an  angle  <,  the  deviation 
Is  obtained  from  the  above  formula  by  writing  fc,  kc.,  in  place 
of  a,  b,  kc.,  where 

m-a,  h-eoasf-csini,  Ci-ecoei-t-ftsiiif, 
d,  — rfcaai-ysiai,  e, A)casieini - (t  -i)sta*i, 
/i -/+(#-*)  ooe  »ain  i-(/+A)sin*»,  ?i«pcoe»  + dsini, 
A, — A + (s  - A)  cos  tain  i - (/+  Alain*  f, 

— k 4-  (/+  A)  ooe  i sin  s + (s  - A)  sinH, 
r.-F,  Qi-Qeosf- Raiut,  Ib-Rcoi<+ Qetai. 

If  the  soft  iron  he  eymmetrical  with  respect  to  the  fore  and  aft 
central  line,  and  if  i bo  so  am  til  that  its  square  may  be  neglected, 
then 

&-P,  8 •"!?'»  S<-8. 

and  If  Si  represent  the  deviation  for  the  given  compass  coarse  f* 
when  the  ship  heels  * to  starboard,  I the  deviation  on  the  asms 
courts  on  even  .keel,  then 


*■  -»*e-^i+3iccmC-  ■ 
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The  port  of  the  deviation  which  depends  mainly  on  ^ is  called  Constant 
the  *4  constant  deviation " ; it  can  only  arisa  from  horizontal  in-  devia- 
duction  on  soft  iron  unarm  metrical  It  placed.  -tion. 

The  pert  depending  mainly  on  >1  and  t,  vis.,  Rcosf*  + Csin  Sexniar- 
la  called  the  “ semicircular  deviation"  batwaa  it  vankhi  i and  cular  da 
changes  sign  oo  two  diametrically  opposite  compass  courses,  or  vistiou. 
neutral  points.  The  principal  coefficient  of  the  semicircular  devia- 
tion is  g-(etan5+’r/H)/x ; ctan0/x  arises  from  vertical  induc- 
tion in  soft  iron  before  or  abaft  the  compass ; P/aH  arises  from 
the  permanent  moguetiim  of  the  ship.  The  second  coefficient  C — 

(/Un0  + Q/H)/a  consists  of  /tantf/A,  arising  from  soft  iron  unsym* 
metrically  placed,  and  therefore  in  general  very  small,  and  Q/aH 
arming  from  permanent  magnetism.  £ can  be  reduced  to  zero  by 
a magnet  placed  fore  and  aft  with  its  eratre  ta  a transverse  vertical 
plane  passing  through  the  compose,  C by  means  of  a traneverm 
magnet  in  a fore  and  aft  plane  through  tho  comparo. 

In  wooden  ships  the  courses  for  wluch  the  semicircular  deviation 
vanishes  nro  nearly  north  and  south;  but  in  iron  shine  they 
approximate  to  thoso  points  of  the  compass  towards  which  the  stem 
and  stern  lay  in  buildme. 

The  terras  Dsin2^'+  r.co«2^,  depending  mainly  on  ths  constant# 
ft  and  €,  are  callNi  the  “qusdrantal  deviation."  This  part  Is 
alternately  easterly  and  westfcrly  in  the  four  quadrants,  vanishing 
on  four  compass  coarsen  P - (a  - «)/2a  is  the  principal  coefficient 
of  tho  qnzdrantal  deviation  ; it  depends  on  horizontal  induction  in 
symmetrically  placed  fore  and  aft  or  transverse  soft  iron.  It  is  in 
general  positive,  and  in  that  case  can  be  reduced  to  zero  by  two 
transverse  rods  with  their  ends  symmetrically  plaeed  to  starboard 
and  port  of  the  oonipoas.  In  practice  two  hollow  spheres  on  inch 
or  so  thick  are  used  instead  of  the  rods.  The  other  coefficient 
<F-(tf+&)/SL\  is  in  general  small,  as  it  depends  on  horizontal  induc- 
tion in  soft  iron  un^vm metrically  placed.  It  is  only  when  th« 
ship  heels  that  tide  coefficient  ia  in  general  of  any  importance. 

Whereas  the  semicircular  deviation  depends  both  on  the  geo- 
graphical position  of  the  ship  end  on  the  state  of  it*  aubj*nnanent 
magnetism,  the  qusdranbd  deviation  is  independent  of  both,  aud 
r»n  be  corrected  mechanically  onoe  for  all,  or  allowed  for  by  means 
of  tables  constructed  from  observations  made  ta  any  one  place. 

The  amount  of  the  eoraicircular  deviation  ta  England  docs  not 
exceed  10*  for  wooden  ship*  of  war,  but  in  iron-built  ahips  it  fre- 
quently exceeds  23*  oven  at  the  standard  compose.  ^The  jaadnotil 
deviation  iu  wooden  ships  does  not  ofl*-n  exceed  1*  or  2 ; ta  ordi- 
nary iron  shipe  it  ranges  from  3*  to  7*,  but  in  **  raa  armour-plated 
iron  ships  of  war  it  has  reached  ns  much  as  8)“  at  the  standard 
compass,  and  15*  for  compasses  lets  favourably  placed. 
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The  chief  part  of  the  heeling  deviation  is  the  term  Jtcotf, 
depending  on  the  coefficient  J — («  - ir  - B/Z)  tan  0/x.  This  coeffi- 
cient mar  be  reduced  to  zero  by  increasing  or  diminishing  the  earth’s 
vertical  force  by  mfeans  of  a vertical  magnet  under  the  compass. 

The  usual  way  of  ascertaining  the  deviations  of  a Blip’s 
compass  is  V>  “ swing  ” the  ship  gently  round  so  that  her 
head  cornea  into  various  positions,  and  to  observe  with  the 
compass  the  magnetic  bearing  of  some  well-defined  distant 
point  (compass  mark)  on  shore.  Tbo  true  magnetic  bearing 
of  this  point  is  then  ascertained,  which  may  be  done  by 
taking  the  compass  ashore,  carefully  placing  it  in  a line  join- 
ing the  compass  mark  with  the  point  on  board  at  which 
the  compass  was  formerly  placed,  and  then  taking  the  mag- 
netic bearing  of  the  mark  once  more.  Care  must  of  course 
be  taken  that  there  is  no  local  magnetic  disturbance  at  the 
shore  station.  The  differences  between  the  bearings  on 
board  and  the  bearing  on  shore  give  of  course  the  devia- 
tions for  the  various  positions  of  the  ship’s  head. 

When  the  deviations  have  thus  been  ascertained  they 
may  be  either  corrected  by  means  of  tablos,  by  graphical 
methods,  such  as  the  steering  diagram  of  Napier  or  the 
dygograms  of  Smith,  or  mechanically  as  wo  have  partially 
explained.  For  full  details  on  the  subject  the  reader 
should  consult  the  Admiralty  Manual  on  the  Deviation  of 
the  Compass. 

Thom-  Of  late  years  Sir  W.  Thomson  has  devoted  his  great 
scientific  knowledge  and  well-known  practical  sagacity  and 
compass.  jnventfve  giuii  t0  th0  improvement  of  the  compass.  By 
reducing  the  sire  of  the  magnets  and  increasing  their 
number  he  has  succeeded  in  reducing  Airy’s  apparatus 
for  the  mechanical  correction  of  the  quad rental  deviation 
within  convenient  hulk,  and  by  lightening* the  card  and 
suspension  of  the  magnets  in  a very  ingenious  manner 
(at  the  same  time  throwing  all  the  remaining  weight  as 
much  as  possible  to  the  circumference)  he  has  reduced 
the  friction  on  the  pivot  to  a minimum  while  retaining 
a sufficiently  long  period  of  vibration  to  secure  perfect 
steadiness.  lie  has  also  contrived  apparatus  for  facilitate 
ing  the  determinations  of  the  deviation  on  different  courses 
and  of  the  heeling  error.1 * 

Expen-  Tho  experimental  investigation  of  induced  magnetism 
mental  reduces  itself  mainly  to  the  investigation  of  the  dependence 
diffiua!-  0f  the  magnetic  susceptibility  « * (or  the  magnetic  per- 
meability «r)  upon  tho  magnetizing  force  J}.  Confining 
ourselves  to  the  strongly  magnetic  metals,  iron,  nickel,  and 
cobalt,  it  will  be  seen  presently  that  k depends,  not  only 
upon  J,  but  also  upon  the  magnetic  condition  of  the  body 
it  the  actual  moment  when  g is  in  action,  and  upon  its 
previous  magnetic  history,  k also  depends  greatly  on  the 
temperature,  on  the  state  of  the  body  as  to  purity  (notably 
in  the  caso  of  iron  and  steel  on  the  percentage  of  carbon 
present),  and  on  the  temper.  Thus,  if  wo  make  one 
experiment  on  a body  by  magnetizing  it  in  any  way,  we 
permanently  alter  its  magnetic  properties,  and  can  restore 
it  to  tho  magnetically  virgin  condition  ouly  by  heating 
it  to  a high  temperature ; but  in  this  process  we  are  very 
apt  to  permanently  alter  its  molecular  condition,  so  that, 
although  magnetically  indifferent,  it  is  physically  changed. 
Owing  to  the  fact,  already  insistod  upon,  that  wo  cannot 
infer  the  magnetic  distribution  inside  a heterogeneously 
magnetized  body  from  its  external  magnetic  action,  and  to 
the  fact,  presently  to  be  established,  that  k varies  with  j, 

1 For  a description  of  hi*  compass  »«  art.  Compass,  vol.  vi.  p.  223, 

Detailed  description*  of  the  compass  with  instructions  for  its  adjust- 
ment are  issued  ia  the  form  of  a small  pamphlet  (Maclehose,  Glasgow 
1879). 

a * ia  sometimes  called  by  Continental  writers  the  magnetization 
function.  They  have  also  a habit  of  speaking  of  the  ratio  of  whole 
magnetic  moment  of  a body  of  any  form  divided  by  its  volume  to  the 
strength  of  the  field  in  which  it  ia  pLiced  as  the  magnetization  function 
for  that  particular  form.  This  is  a most  inconvenient  practice,  and 
has  led  to  considerable  confusion. 


it  ia  of  the  last  importance  to  choose  the  experimental  Import 
circumstances  so  that  both  the  magnetic  field  and  the  in-  o! 
duced  magnetization  shall  be  uniform,  or  very  approximately 
bo.  A further  necessity  for  the  fulfilment  of  these  con- 
ditions  arises  from  the  fact  that  we  must  in  all  cases  be 
able  to  render  an  account  of  the  effect  of  the  form  of  the 
magnetized  body,  because  the  true  argument  of  k is  not 
the  strength  of  the  original  field  bot  the  whole  force  $ 
due  to  the  original  field  and  the  induced  magnetism 
together. 

The  simplest  method  for  securing  a uniform  field  whose 
strength  can  be  controlled  is  to  place  the  body  inside  a 
hollow  cylindrical  coil  (usually  called  the  magnetizing 
spiral^,  whose  length  so  far  exceeds  that  of  the  body  that 
the  disturbance  arising  from  the  ends  of  the  coil  may  be 
neglected  in  the  neighbourhood  of  the  body.  The  results 
in  all  cases  where  the  length  of  the  body  or  core  is  nearly 
equal  to  or  exceeds  that  of  the  coil  are  impure,  and  can 
only  be  used  with  the  greatest  caution  in  drawing  general 
conclusions  as  to  the  value  of  *.  The  core  should  always  Best 
be  either  exactly  or  approximately  one  of  the  calculable  form  of 
forms,  but  preferably  such  that  the  dimension  parallel  to  00,*' 
the  axis  of  the  spiral  very  much  exceeds  the  others, 
because  in  this  case  the  effect  of  the  form  is  of  secondary 
importance  compared  with  the  effect  of  tho  susceptibility 
(see  above,  p.  245).  Thus  a very  thin  cylindrical  core 
is  convenient,  because  the  force  inside  it  differs  very  little 
from  that  of  the  undisturbed  field,  and  any  small 
difference  can  be  easily  calculated  by  sopposing  the 
cylinder  replaced  by  a very  elongated  ellipsoid.  On  the 
other  hand,  a thick  cylindrical  bar  is  a bad  form  of  core 
for  the  determination  of  *c,  both  because  the  magnetizing 
force  inside  it  is  leas  than  the  intensity  of  the  undisturbed 
field  by  a large  quantity,  which  it  is  impossible  to  calculate, 
and  because  the  magnetization  at  the  end  is  not  uniform, 
and  tbe  disturbance  thereby  arising  is  so  great  that  it  may 
mask  the  general  character  of  the  function  k altogether. 

A further  question  arises  as  to  how  far  the  time  during 
which  a magnetizing  force  acts  affects  the  resulting 
magnetization,  whether  temporary  or  permanent  It  is  also  DUt  Ax.b- 
important  to  consider  the  disturbances  arisiug  during  the  *• 
make  and  break  of  tbe  current  in  the  magnetizing  spiral  * 

As  the  resistance  in  the  circuit  is  usually  small,  and  tbe  brva* 
self-induction  and  capacity  sensible,  oscillatory  currents 
may  arise ; to  tbeso  will  correspond  oscillatory  magnetizing 
forces,  which  may  even  vary  in  sign.  When  we  consider 
that  the  permanent  magnetization  produced  by  any  force 
may  be  very  much  weakened  or  even  altogether  destroyed 
by  a smaller  forco  in  the  opposite  direction,  it  is  evident 
that  we  have  no  right  to  conclude  that  these  disturbances, 
especially  at  break,  will  be  without  effect  upon  the  per- 
manent magnetization.  In  order  to  elude  those  difficulties, 
some  experimenters  have  followed  the  practice  of  first 
establishing  the  current,  then  gently3  introducing  the  core 
into  its  place,  and  finally  removing  it  before  breaking  the 
circuit  In  this  way  the  disturbances  just  alluded  to  are 
avoided ; but  another  difficulty  is  raised,  for  it  is  clear  that 
in  this  operation  tho  core  passes  through  a heterogeneous 
field  before  it  reaches  the  final  position  where  the  magnetiz- 
ing forco  is  uniform ; different  parts  of  it  have  therefore 
been  subjected  successively  to  different  influences,  and  we 
are  not  at  liberty  a priori  to  conclude  that  this  fact  will 
not  influence  the  results.  Perhaps  the  best  plan  would  be 
to  place  the  core  in  its  position,  and  allow  the  current  to  rise 
very  slowly  to  tbe  maximum  value  required,  and  then  to 
fall  slowly  to  zero.  This,  however,  is  not  the  place  to 
dogmatize  concerning  the  best  method  o'  experimenting ; 
all  that  is  necossary  is  to  furnish  the  reader  with  points  of 

* Carefully  avoiding  nil  shock*  or  (renters  which  exercise  a very 
Stupor  .at,  I influence  on  the  induc««l  ic?gnrti?ni,  see  below,  p.  2fiS. 
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view  from  which  to  criticize  the  experimental  results  now 
to  be  cited. 

i,m  In  the  reeearchee  of  Lenz  end  Jacobi 1 tho  magnetic 
•rd  moment  of  the  core  was  measured  by  the  induction  current 
riroM.  in  a secondary  coil  placed  upon  the  magnetizing  spiral.  A 
considerable  portion  of  their  work  was  directed  to  proving 
principles  which  we  here  take  for  granted,  e.g.,  that  the 
magnetizing  force  is  independent  of  the  thickness  of  the 
wire  of  the  magnetizing  spiral,  of  tho  radius  of  its  wind- 
ings, and  so  on.  They  concluded  from  these  experiments 
that  tho  magnetization  is  proportional  to  the  magnetizing 
force;  ue.,  « is  constant  for  a given  quality,  Ac.,  of  metal 
The  experiments  of  Joule,*  which  were  made  independently 
about  the  same  time,  led  in  general  to  a similar  result. 
His  method  consisted  in  measuring  by  means  of  a balance 
the  attraction  P between  two  electromagnets  actuated  by 
the  seme  current  C.  If  the  magnetization  of  the  core  were 
strictly  proportional  to  the  magnetizing  forco,  if.,  to  the 
current,  then  P would  be  proportional  to  C*,  and  P/C* 
would  be  constant  In  most  cases  this  was  so ; but  in 
two  casos,  whero  the  cores  of  the  electromagnets  were  very 
thin  and  the  windings  more  than  usually  numerous,  the 
, «,  ratio  P/C*  was  found  to  decreaso  as  the  current  increased. 

This  shows  that  the  magnetization  tends  to  a maximum 
for  lsr*»  Taiu0  u the  current  increases,  in  other  words,  that,  for 
very  large  values  of  * decreases, 
at  alter.  Muller,'  using  the  method  of  deflexions,  arrived  at  a 
similar  conclusion.  His  cores  were  66  cm.  long  and  from 
9 mm.  to  44  mm.  thick,  hie  magnetizing  spirals  from  48  2 
cm.  to  53'2  cm.  long ; his  results  are  therefore  impure-  and 
the  empirical  formula  by  means  of  which  he  represents 
them  of  comparatively  little  importance ; but  the  approach 
auo-  to  a maximum  of  magnetization  (saturation)  is  quite 
man,  of  clearly  demonstrated.  He  found,  in  accordance  with 
theory,  that  if  we  increase  tho  external  magnetizing  force 
U"  <*»)  saturation  is  more  quickly  reached  in  thin  than  in 
thick  bars.  Somewhat  similar  experiments  were  made  by 
Von  Waltenhofen,*  who  deduces  * from  some  of  his  own 
experiments  with  very  thin  cores,  and  from  the  experiments 
of  Muller,  Weber,  and  Dub,  1678  to  212S  mm.  mg.  sec. 
units  of  magnetic  moment  per  mg.  of  iron  as  the  maximum 
of  magnetization.  This  would  give  from  1317  to  1668 
C.O.S.  units  for  the  maximum  magnetic  intensity  in  iron. 
These  numbers,  derived  from  more  or  less  impure  results, 
are  merely  rough  approximations,  but  they  agree  very  well 
with  those  derived  at  a later  date  by  methods  less  open  to 
theoretical  objections. 

Aocmo'.  The  approach  to  saturation  may  be  very  neatly  demon- 
svjwri  jtrated  as  follows.8  The  same  current  is  tent  through  a 
“*“L  galvanometer  and  through  the  coil  of  an  electromagnet 
with  a thin  core.  The  electromagnet  is  so  placed  that  its 
action  on  the  needle  of  the  galvanometer  just  compensates 
the  action  of  the  galvanometer  coil  for  a particular  strength 
pf  current;  the  needle  then  points  to  zero.  If  now  the 
current  be  increased,  since  the  increase  of  magnetization  does 
not  keep  up  with  the  increase  of  the  current,  the  action  of 
the  coil  prevails,  and  the  needle  deviates  accordingly. 

The  most  extensive  aod  important  at  the  earlier 
researches  into  the  general  nature  of  magnetic  induc- 
tion are  those  of  Wiedemann.*  An  epitome  * of  his 
results,  with  references  to  contemporary  or  preceding 
researches  in  the  same  direction,  will  put  the  reader  in 
possession  of  almost  all  the  mors  important  general  facts 
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known  until  the  quantitative  experiments  of  Bloletow, 
Rowland,  and  their  followers  gave  a complete  account  of 
the  general  characteristics  of  the  function  «. 

In  these  experiments  the  method  of  deflexion  was  used. 

The  magnetizing  spiral  was  placed  magnetic  east  and  west* 
and  in  the  continuation  of  its  axis  was  hung  a magnetic 
steel  mirror  in  a thick  coppex  box  to  damp  its  oscillations. 

The  deflexions  of  this  mirror,  read  as  usual  with  a scale 
and  telescope  when  the  core  was  not  in,  gave  a measure  of 
the  current;  and  the  increase  of  the  deflexion  on  introduc- 
ing the  core  gave  a measure  of  the  magnetic  moment  of 
the  core.  The  cores  were  cylinders  22  cm.  long.,  1*35  cm. 
thick,  end  the  length  of  the  spiral  was  ODly  24  cm., — eo 
that  perfectly  pure  results  could  not  be  obtained.  To 
compensate  to  some  extent  for  the  shortness  of  the  spiral, 
the  bars  were  gently  drawn  to  and  fro  several  times 
before  being  placed  in  the  final  position  for  which  the 
reading  was  taken.  In  order  to  measure  the  permanent 
magnetism  the  core  was  removed,  the  current  broken,  the 
core  returned  to  its  former  position,  and  a reading  again 
taken.  The  conclusions  arrived  at  were  as  followa 

L When  a steel  or  iron  bar  is  magnetized  for  the  first  Maxi 
time  by  a current  C,  the  temporary  moment  K produced  n)ura  * 
during  the  action  of  the  current  at  first  increases  faster 
than  the  current,  then  more  slowly,  and  finally  tends  to  a 
maximum,  as  shown  by  Joule  and  M tiller.  The  period  of  turaii* 
quicker  increase  is  more  marked  in  long  than  in  short 
bars ; it  shows  itself  even  on  remagnetizing  bare  that  have 
been  several  times  magnetized  and  demagnetized.  As  C 
increases,  the  maximum  of  K is  reached  sooner  in  thin  and 
long  bare  than  in  short  and  thick  bare.  Between  the 
period  of  increase  of  K/C  and  its  period  of  decreaso  there 
is  no  period  of  any  considerable  length  for  which  it  is  con 
stant  This  last  fact  may  be  shown  by  means  of  the 
experiment  of  Koosen  described  above ; viz.,  if  the  com- 
pensation be  made  for  very  small  currents,  when  the 
current  is  increased,  at  first  the  electromagnet  prevails 
and  the  needle  goes  to  one  side  of  zero,  then  the  current  in 
the  coil  prevails,  and  the  needle  returns  towards  zero,  and 
finally  deviates  on  the  other  side. 

The  point  at  which  the  ratio  K/C  has  its  maximum  for 
any  particular  electromagnet  is  colled  by  Wiedemann  the 
“ turning  point  ” (Wendepunkt).  The  turning  point  relates 
to  the  body  as  a whole,  and  the  value  of  the  external 
maguetizing  force  for  which  it  occurs  depends  both  on  the 
form  of  the  body  and  on  the  nature  of  the  metal  It  has 
therefore  no  very  definite  physical  meaning.  It  must  be 
carefully  distinguished  from  the  “saturation  point"  Any 
element  of  a body  la  said  to  be  magnetized  to  saturation 
when  no  increase  of  the  magnetic  force  can  increase  it* 
magnetization  any  farther.  It  may  happen,  however,  that 
some  parts  of  a body  are  magnetized  to  saturation  while 
others  are  not  With  regard  to  the  turning  point,  Dub  1 
has  shown  that  with  similar  and  similarly  wound  cores  the 
turning  point  occurs  for  the  same  value  of  the  current 
This  is  of  course  in  agreement  with  an  obvious  corollary 
of  the  general  theory  of  magnetic  induction.1* 

II.  In  a freahly11  magnetized  bar  the  permanent  moment 
which  remains  after  the  action  of  the  current  has  ceased 
at  first  increases  quicker  than  the  producing  current ; but 
for  stronger  currents  a turning  point  is  reached ; and  then 
the  moment  increases  more  slowly  than  the  current,  and 
approaches  a maximum. 

III.  In  attempting  to  destroy  the  permanent  magnetism 
of  a bar  by  moans  of  a demagnetizing  current,  it  may 
happen  that  a current,  which,  during  its  action,  already 

• Pogg.  Ann.,  1868. 

w See  ThoetAOD,  quiUd  by  Joule,  Phil.  JVawe.,  vol.  c*lvt,  lB5e. 

V r_t  it,  after  being  heated  white  hot  to  destroy  •»  pre-existing 

magnetism. 


* Pbgg.  .4**.,  xlvii.,  1830, 

* Sturgeon’*  Annals  of  Electricity,  vol.  !▼.,  1839;  Phil.  Mag,, 

•rr.  4,  toL  U.  • Pogg.  Ann,,  lzzix.,  I860. 

4 Sitzlxr,  d . ITies.  A had. , 1805.  • Pogg.  Ann.,  cxxxvil,  1869. 

4 Kooeen,  Pogg.  Ann.,  1852 ; slso  Dub,  lb,  1853. 

1 Pogg.  Ann.,  e.,  1857  j lb.,  evi,  1859  ; lb.,  cxvlL,  1801 

* Abridged  from  tho  author’s  own  work,  Oalvgnimns.  B*l.  U. 
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produces  a temporary  magnetic  moment  of  opposite  sign, 
still  leaves  on  cea&iug  to  act  a permanent  magnetic  moment 
of  the  same  sign  as  before,  although  lose  in  amount1  On 
increasing  the  demagnetising  current  still  farther  the  per- 
manent moment  is  at  last  destroyed.  In  this  process  the 
permanent  magnetism  decreases  faster  than  the  demagnet- 
izing current  increases, — bo  that  the  current  required  to 
destroy  a given  permanent  magnetism  it  leu  than  the  current 
that  originally  produced  it.2 

IV.  When  a fresh  bar  has  been  magnetized  with  any 
permanent  moment,  and  then  demagnetized  by  a current 
-C',  opposite  to  the  magnetizing  current  C,  a second 
application  of-C',  or  of  any  weaker  current  in  the  samo 
direction,  will  not  prod  ace  a reverse  permafient  moment, 
although  a current  C'  in  the  same  direction  as  C will 
magnetize  the  bar  permanently  in  the  original  direction 
more  or  less  strongly.  It  follows  therefore  that  demagnetiz- 
ing by  an  opposite  magnetic  force,  although  it  may  destroy 
the  permanent  magnetism  of  a body,  does  not  render  it 
magnetically  indifferent,  os  heating  to  a white  heat  would 
do.  The  body  remains  in  fact  more  easily  magnetizable  in 
one  direction  than  in  another.* 

V.  In  certain  cases  a fresh  bar  was  magnetized  by  n 
current  C,  and  then  partly  demagnetized;  it  was  then 
found  that  a current  C was  required  to  bring  it  back  to  its 
original  permanent  moment 

VI.  In  another  case  a fresh  bar  was  magnetized  by  a 
current  C to  permanent  moment  K,  then  reduced  by  a 
demagnetizing  current  Cf  to  permanent  moment  K',  then 
by  a direct  current  C"  less  than  C brought  to  permanent 
moment,  K".  It  was  then  found  that  a current  C'  was 
necessary  to  bring  it  back  to  permanent  moment  K';  and 
this  held  whether  K'  was  positive,  zero,  or  negative. 

p^ptit  -d  VIL  When  a bar  is  repeatedly  magnetized  and  demag- 
magnet*  ietized  by  currents  of  the  same  intensity,  the  permanent 
izfl*i°ri  .magnetic  moments  corresponding  to  a given  force  become, 
t0  begin  with,  a little  greater  than  at  first;  to  begin 
2 *,jn.  with,  they  increase  faster  than  the  magnetizing  force, 
thongh  not  so  fast  as  at  the  first  The  turning  point, 
however,  occurs  for  a weaker  current  than  before. 
Tbo  magnetization  obtained  with  the  strongest  current 
gradually  decreases  a little.  Tho  moments  left  by  the 
demagnetizing  current  decrease  les3  rapidly  than  before, 
bo  that  a current  at  first  capable  of  demagnetizing  tho  bar 
altogether  leaves  after  repeated  magnetization  and  demag- 
netization a slowly  increasing  residual  moment  After  & 
largo  number  of  repetitions  of  the  operation  of  magnetiza- 
tion by  n current  C and  demagnetization  by  a current 
— C',  tho  bar  finally  reaches  a constant  state,  so  that  each 
magnetization  and  demagnetization  leaves  a corresponding 
invariable  permanent  moment.  When  wo  pass  beyond  the 
limits  C aud  - C’,  these  phenomena  aro  repeated  in  the 
some  order  os  before.4 

. VILL  All  the  above  phenomena  are  most  clearly  seen 
in  hard  steel,  less  clearly  in  soft  steel  and  iron.  For  small 
magnetizing  forces  the  temporary  moment  in  hard  steel  is 
'ess  than  in  soft  steel,  and  greatest  of  all  in  soft  iron.  The 
^oneral  rule  is,  tho  harder  the  material  the  less  the  tem- 
porary and  the  greater  the  permanent  moment  for  a given 
magnetizing  force. 

IX.  If,  howover,  wo  consider  tho  ratios  of  the  temporary 
momenta  in  soft  steel  and  iron  to  tho  temporary  moment 
in  hard  steel,  all  for  the  samo  force,  theu  these  ratios 
decrease  gradually  as  the  force  increases  ; so  that  the  tem- 

1 Seo  I’ogv^odorfT,  Pogy.  Ann.,  1852. 

* This  rwiilt  bad  also  been  arrival  at  by  Abria,  A d.  Chin,  cl 
<f.  Phys.,  1814;  and  by  Joule,  Phil.  May,.  1847,  Phil.  Trim.,  1855. 

* Similar  oonclneiona  were  arrived  at  by  Ritchie,  Phil.  Mag.,  188-1 ; 
Jacobi,  Fogg.  Ann.,  1834  ; M.iriamni,  Awn.  L'him.  cl  d,  Phyi. , 1846. 

4 On  tbo  w’-'f*  aubjcct  ten  Joule,  Phil.  7*rans  1856 ; olio  Von 
WaltcubsJeo. /’c>j7  Ann.,  1631. 


porary  moment  in  soft  iron  reaches  its  maximum  sooner 
than  in  soft  steel,  and  still  sooner  than  in  hard  steel.6 

The  ’earliest  experiments  from  which  definite  values  of  Earlier 
k have  {>een  calculated  are  those  of  Weber.6  A cylindrical 
bar,  10*02  cm.  long  and  *36  cm.  thick,  was  placed  inside  a of  ** 
spiral  so  long  that  the  magnetizing  force  throughout  the 
length  of  the  bar  could  be  assumed  to  be  uniform.  The 
moment  of  the  bar  waB  measured  by  the  method  of  deflex- 
ion, the  action  of  the  spiral  on  the  deflected  magnet  being 
compensated  by  means  of  a part  of  its  own  circuit  suitably 
arranged.  The  intensity  of  the  curreut  in  the  spiral  was 
found  in  absolute  measure  by  means  of  a tangent  galvano- 
meter. Assuming  that  tho  bar  could  be  replaced  by  a very 
elongated  ellipsoid,  Kirchhoff  calculated  by  means  of  tlm 
theory  explained  above  (p,  249)  the  values  of  * for  values  of 
$ ranging  from  29  6 to  248  4 (C.G.S.  units),  and  found  that 
it  decreased  steadily  from  25*0  to  5*6.  In  the  experiments 
of  Von  Quintus  Icilius  7 bars  were  used  which  had  been  Quintu* 
reduced  by  filing  03  nearly  os  possible  to  the  form  of  Icilia* 
ellipsoids  of  revolution.  The  magnetic  moments  were 
measured  partly  by  the  deflexion  method,  partly  by  tho 
method  of  electromagnetic  induction.  In  thiB  last  method 
n secondary  spiral  is  placed  upon  the  magnetizing  spiral, 
and  the  induced  current  in  it,  caused  by  reversing  tho 
magnetizing  current,  is  observed  first  when  the  ellipsoid  is 
in  the  magnetizing  spiral,  secondly  when  it  is  not  When 
these  currents  are  known  in  absolute  measure,  the  moment 
of  the  ellipsoid  can  be  calculated.  The  experimenter  did 
not  himself  reduce  his  results  so  as  to  obtain  *,  but  con- 
tented himself  with  remarking  that  tho  ratio  of  tho  wholo 
moment  of  the  ellipsoid  K to  tho  strength  of  tho 
undisturbed  field  $0  reached  a maximum  as  Jfi0  was 
increased,  this  maximum  occurring  for  smaller  values 
of  the  more  elongated  the  ellipsoid.  The  true  meaning 
of  Ins  results  was  brought  out  by  Stoletow,®  who  Sv'it-u 
reduced  them,  and  established  the  interesting  fact  that,  fej l”c 
as  the  magnetizing  force9  $ increases  from  very  small 
values,  k at  first  increases  rcpidly,  then  reaches  a maximum, 
and  afterwards  decreases  more  slowly.  For  one  ellipsoid 
k increased  from  30  5,  for  $ = *24,  to  & maximum  120*4, 
for  $ = 4 56,  and  then  decreased  to  the  valuo  39  4,  for 
$ — 30*07.  In  another,  tho  initial  value  was  20*1  for 
$ = *518,  the  maximum  value  107*5  for  $ = 4 92.  and  tho 
final  value  2*8G  for  *)  « 454*1. 

Tlinldn,  adopting  a method  indicated  by  Weber,19  Th*u** 
determined  tho  value  of  k for  small  magnetizing  forces. 

Long  bars  were  placed  in  the  axis  of  a cylindrical  coil  con- 
siderably exceeding  them  in  length.  This  coil  was  caused 
to  rotate  ISO3  about  a horizontal  axis,  so  that  tho 
magnetization  induced  by  tho  earth's  vertical  force  was 
reversed  relatively  to  the  coiL-  Tho  current  thus  caused 
was  moaured  by  means  of  the  swing  of  a galvanometer  in 
circuit  with  the  coil ; from  this  (sec  above,  p.  240)  the 
moment  of  the  induced  magnetism  was  calculated ; and 
thence,  assuming  tho  bar  to  be  replaceable  by  an  ellipsoid, 
k was  calculated.  From  three  bars  of  the  samo  metal 
each  400*4  mm.  long,  having  diameters  of  36*4,  29*94, 
and  23*87  mm.  respectively,  the  values  of  k deduced  were 
32*32,  31*80,  and  32*G4.  For  other  specimens  of  iron 
he  found  values  of  * ranging  from  27*24  to  44*23. 


0 Similar  results  by  Plucfaer,  Pogg.  Ann.,  1852  and  1855. 

* Rlecirodgn a m i? ch e.  Mansbcitinmungen,  Bd.  Ill,  S 26. 

7 Pogg.  Ann.,  exxi.,  1SG4.  Similar  result*  were  obtained  by 
Obcrbtclc,  Pogg.  Ann.,  cxxxv. , 1868. 

* Pogg.  Ann.,  cxlvi.  p.  443,  1872. 

* $ here  means  tho  wbolo  magnetizing  force,  arialng  partly  from 
the  inducing  field  and  partly  from  the  induced  magnetism.  Experi- 
menters have  needlessly  complicated  the  already  complex  problem  of 
ferromagnetic  induction  by  neglecting  the  all -important  distiortioi* 

between  and  '€0. 

14  tW.  it.  Gvtl . QmUschafl,  Bd.  6. 
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A set  ot  observations  on  ellipsoids  of  revolutiou  were 
made  by  Riecke,1  by  the  method  just  described.  The 
ellipsoids,  seven  in  number,  were  all  cut  from  the  Mine 
piece  of  soft  iron,  but  varied  in  volume  and  in  eccen- 
tricity. The  resulting  values  of  * were-  found  to  be 
independent  of  the  vidumo  of  the  ellipsoids  and  of  the 
part  of  the  iron  from  which  they  were  cut ; but,  on  the 
other  hand,  with  one  slight  exception,  they  increased  with 
She  eccentricity  of  the  ellipsoids.  Kohlrausch,  in  com- 
municating these  results  to  Poggtndorjp*  A unaUn, remarked 
that  they  stand  in  contradiction  with  the  theory  of  Poisson 
nnd  Neumann  ; in  so  saying  lie  probably  considered  the 
constant  vertical  force  of  the  earth  ($0)  to  be  the  argument 
of  the  function  «c ; but  this  is  not  su,  os  Stole*ow  points 
out  in  the  paper  already  quoted.  The  actual  magnetizing 
forces  are  greater  in  the  more  elongated  ellipsoids ; and 
Riecke’s  results  simply  prove  that  for  values  of  $ varying 
from  *031  to  *073  « increases  from  13  5 to  25  4. 

In  order  to  establish  the  initial  increase  of  the 
magnetization  function  x beyond  all  doubt,  Stoletow  (l.  c.) 
made  a new  set  of  experiments  on  a carefully  annealed  iron 
ring1  of  rectangular  section  (exterior  diameter  20  cm.,  in- 


terior diameter  18  cm., height  1*47  cm.).  Theriug  was  care- 
fully wound  throughout  with  a primary  coil  of  n (*800) 
windings;  over  this,  in  one  or  more  shorter  or  longer 
stretches,  was  wound  a secondary  eoii  of  n'(*  50  to  750) 
windings.  The  induction  current  in  the  secondary,  due  to 
the  reversal  of  a known  eurront  i in  the  primary,  was  sent 
through  a galvanometer,  and  thus  measured,  if  E be  tho 
electromotive  force  of  this  current,  then  (see  above,  p. 
246)  E*4fut,t(4v«M  + F)J  where  M and  P can  be  cal- 
culated from  the  dimensions  of  the  ring  and  its  primary 
coiL  All  then  that  is  necessary  is  to  know  E/i  in  abeoluto 
measure.  We  refer  the  reader  to  the  original  paper  for 
the  details  of  the  measurements.  The  results  are  very 
interesting,  and  fully  confirm  the  conclusions  drawn  from 
the  results  of  Von  Quintas  Icilius  and  Riecke.  The  smallest 
i value  of  jSJ  was  *43,  and  the  corresponding  value  of  * 
21*5;  the  maximum  value  of  x was  174,  for  $ = 3*2; 
the  last  value  observed  was  x *42*1,  for  £j~30'7.  The 
temperature  varied  from  15*  C.  to  20*  C-,  but  it  appeared 
from  the  experiments  that  x did  not  alter  much  for  moderate 
changes  of  temperature.  In  figure  (34)  is  given  a 
transcription  of  tho  curve  (hat  represents  the  results  of 


How- 
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Fig.  31. 

Stoletow’s  experiments;  the  abscissae  represent  the  values 
of  <§  in  CO  S.  units,  and  the  ordinates  the  correspond- 
ing values  of  x. 

About  tho  same  timo  os  Stoletow,  and  independently, 
Rowland 3 made  a much  more  extensivo  series  of  experi- 
ments, the  results  of  which  form  one  of  the  most  important 
contributions  yet  mede  to  oar  knowledge  of  magnetic 
induction.  Tho  experiments  were  made  partly  on  very 
long  bars;  but  tho  published  results  were  mostly  obtained 
from  rings,  it  having  been  found  that  the  effect  of  the  ends 
of  tho  bar  was  sensible  even  when  tho  length  was  as  much 
as  144  times  tho  diameter.  About  a down  rings  of  iron, 
nickel,  and  cobalt  were  used ; the  section  was  circular  in 
nil  cases ; and  a primary  and  a secondary  coil  were  used 
ns  in  Stolotow's  experiment*.  Tho  primary  current  was 
measured  by  means  of  a tangent  galvanometer  in  which  1, 

3,  9,  27,  or  48  coila  could  be  brought  Into  operation 
according  to  tho  sensibility  required.  The  induction 
current  in  the  secondary  was  measured  by  tho  awing  of  a 
Thomson's  galvanometer  fitted  with  a heavier  needle  than 
usual.  Tho  indications  of  this  last  were  reduced  to  absolute 
measure  by  taking  the  swing  caused  by  turning  over  & 

• P°J9-  An*.,  txM.,  1670. 

• A method  »«#xe«UNl  by  Kircfcboff,  Pogj.  .■!«*.,  Etgbd.  v.,  1670. 

• Phil.  1373,  1674. 


horizontal  coil  of  known  area,  inserted  in  its  circuit,  so  as 
to  produce  the  full  induction  current  due  to  the  earth's 
vertical  force.  In  order  to  obtain  tho  total  induced 
magnetization  the  primary  current  was  reversed.  To 
obtain  the  permanent  magnetism  it  was  simply  broken ; 
this  gives  tho  part  of  tho  induced  magnetism  that 
disappears  with  the  inducing  force  (temporary  magnetism 
Rowland  calls  it) ; subtracting  this  from  tho  total  mag- 
netization, wo  get  the  permanent  magnetization.  Core 
was  taken  in  these  experiments  always  to  work  with 
magnetizing  forces  of  ascending  magnitude,  as  it  wns 
found  that  the  effect  of  any  force  is  considerably  modified  if1 
a greater  force  has  previously  acted  ou  the  body, — in  other 
words,  that  the  magnetic  permeability  of  iron  or  steel  is 
much  affected  by  pre-existing  permanent  magnetism.  This 
fact  raises  an  objection  to  the  ring  method ; for  per- 
manent magnetization  in  a ring  is  not  easily  discoverable, 
and  would  givo  it  a one-sided  ness,  so  that>a  magnetizing 
force  would  prodace  much  more  alteration  when  exerted  in 
one  direction  than  it  would  when  exerted  in  tho  other.4 
Rowland  publishes  about  thirteen  different  tables,  relating 
to  rings  of  iron  and  steel  in  different  states,  and  also  to 
uicktl  and  cobalt,  under  different  conditions  as  to  temper. 


4 8c«  Rowland,  Phil,  Mag.  (4),  48,  p.  336  ; also  above,  p.  254. 


I 


Digitized  by  Google 


256 


MAGNETISM 


magnetisation,  and  so  on  ; the  result*  for  cobalt  ere,  how- 
ever, held  to  be  less  satisfactory  than  those  for  iron  nnd 
nickel,  for  a variety  of  reasons  which  he  assigns. 

In  treating  bis  results  graphically,  two  methods  are 
followed.  In  the  first  the  magnetic  induction  g is  plotted 
against  the  magnetizing  force  $ as  abscissa.  Figure  34 
shows  the  curve  obtained  in  this  way  from  one  of  his 
tables.  In  the  second  method  (1)  the  permeability  w is 
plotted  against  the  magnetic  induction  fi,  or  (2)  the 
susceptibility  k is  plotted  against  the  intensity  of  magnet- 
isation Either  variety  of  the  second  method  leads 
to  a curve  having  the  general  form  shown  in  figures  35 
and  36. 


Fio.  38.—  Carres  for  Nickel  et  different  temperatures. 

The  carves  obtained,  whether  for  w and  g,  or  for  * and 

fall  very  rapidly,  and  ultimately  to  all  appearance  almost 
straight,  towards  the  axis  of  g or  This  suggests  that 
g or  I or  botji  reach  a maximum  when  jfi  is  increased 
indefinitely.  Supposing  such  an  increase  of  possible,  the 
question  arises  as  to  which  it  is  that  actually  reaches  a 
ujaximum.  Most  experimenters  seem  to* assume  that  | 
does  so,  but  it  must.be  remarked  that,  this  is  simply  an 
assumption.1  Soveral  delicate  points  of  great  physical 
interest  might  be  discussed  here,  but  it  will  be  sufficient  to 
refer  the  reader  to.  the  introduction  to  Howland’s  second 
paper. 

The  general  conclusions  to  be  drawn  from  these  ex  peri* 
meats  are  as  follows  : — 

1.  The  magnetic  properties  of ‘iron,  nickel,  and  cobalt 
at  ordinary  temperatures  differ  in  degree  but  not  in 
quality. 

2.  As  the  magnetizing  force  g increases  from  0 upwards, 
the  permeability  of  iron,  nlckelTand  cobalt  increases  until 

1 All  the  more  #0  that  it  hai  been  found  by  tome  experimenter*  that 
the  curve  (*>)  actually  ha*  a point  of  inflexion  awl  becomes  convex 
to  the  axis  of  | for  very  large  values  of  $. 


it  reaches  a maximum,  and  after  that  diminishes  down  to 
a very  small  value.  The  maximum  valuo*  is  reached  when 
the  metal  has  attained  a magnetization  of  from  -24  to  -38 
of  the  maximum.  The  following  table  will  give  some  idea 
of  the  order  of  the  magnitudes  involved ; w0  denotes  the 
permeability  for  3)-0,  m the  maximum  permeability, 
and  the  force  lor  which  it  occurs.  In  some  cases  the 
actual  maximum  is  given,  in  other  coses  simply  the  greatest 
recorded  in  the  tables  of  experimental  results,  and  the 
values  of  are  stated  roughly ; strict  accuracy  is  of  no 

consequence,  owing  to  the  great  variability  of  all  the 
magnitudes. 
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The  smallest  permeabilities  (for  large  forces)  observed 
were — for  iron  258,  for  $ - 64 ; for  steel  246,  for  $ =*  48 ; 
for  nickel  41,  for  - 131 ; for  cobalt  55,  for  J}  - 147. 

3.  The  curve  showing  the  relation  between  « and  or 
between  «r  and  is  of  snch  a form  that  a diameter  can 
be  drawn  bisecting  chords  parallel  to  tho  axis  of  jf  or 
and  its  equation  is  approximately  * 

where  ymK  or  w,  x-  J or  $|,  and  6,rf,  B,D  are  constants. 

4.  If  a metal  is  permanently  magnetized,  its  permeability 
is  less  for  low  magnetizing  forces,  but  is  unaltered  for  high 
magnetizing  forces.  This  • applies  to  the  permanent  state 
finally  attained  after  several  reversals  of  the  magnetizing 
force  \ but  if  we  strongly  magnetize  a bar  in  one  direction, 
and  apply  a weak  magnetizing  force  in  the  opposite  direc- 
tion, the  change  of  magnetization  will  be  very  great. 

5.  Iron,  nickel,  and  cobalt  all  probably  have  a maximum  Maxi- 
of  magnetization,  although  its  existence  can  never  be  '"«»»> 
entirely  established  by  experiment,  and  mast  always  be  a 
matter  of  inference.  If  such  a maximum  exists,  then  at  gelj°ais$ 
ordinary  temperatures  it  will  be  roughly  as  follows : — of  mag- 

For  iron  when  38-17,600,  or  when  3-1800  j Detlxx- 

For  nickel  when  ft  - 6,340,  or  when  J - 494  1 t*on- 

For  cobalt  when  8-10,000,  or  when  f-800.* 


8 Boar,  IFfaf.  Ann-,  II.  p.  395,  1880,  has  remarked  that  the  in* 
tensity  of  magnetization  corresponding  to  the  maximum  permeability 
seems  to  bo  about  the  same  for  different  sorts  of  soft  iron  ; e.g.,  for 
two  of  the  ellipsoids  of  Von  Quintus  Icilius  it  is  560  and  540;  for 
Stoletow’s  ring,  650  ; for  Bout's  ring,  540.  It  would  seem  that  it  is 
much  higher  for  tied,  judging  by  Rowland's  tables. 

8 The  maximum  of  magnetization  for  soft  iron  was  Calculated  from 
the  observations  of  various  experimenters  by  Von  WolteuhoCen  ( IVien. 
Per.,  1869;  or  Poyg.  Ann.,  cxxxvh).  He  find*  1670,  or  thereby,  for 
tho  maximum  Intensity  of  rosguetizatlon.  Stefan,  using  Rowland's 
graphical  method  (IFi’en.  Per.,  1874),  bad  found  1400.  Fromme 
[Wied.  Aa«.,  xilL,  1881),  who  had  himself  actually  observed  *n 
intensity  of  as  much  as  1531,  examined  the  curve  for  « and  ami 
found,  in  agreement  with  Heubner  ( 1 Tied.  BeibL,  r.,  1881),  that  there 
is  a point  of  inflexion  about  3 — 1200;  taking  this  into  account,  ho 
finds  for  the  maximum  value  of  3 1730,  as  a mean  of  results  varying 
between  1720  end  1750.  From  a result  of  Weber’s  {Elec.  Maatbtd  , 
p.  573)  he  calculates  the  value  1737. 

For  the  maximum  permanent  magnetization  of  steel,  Weber  {Res. 
d.  JUaa.  Per.,  1840)  gives  314  (common  steel  magnet) ; Von 
Waltenhofen  (Pogg.  Ann.,  1871)  369  (floss  hard  wolfram  steel); 
Schneebeli  (I Vied.  Oah.,  Bd.  1L  g 308)  657  to  671  (sewing  needles 
25  to  66  mm.  long  and  ‘6  mm.  thick),  and  765  to  832  (knitting 
needles  198  to  210  mm.  long  and  ’83  to  176  mm.  thick).  It  must, 
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6.  The  permeability  of  any  metal  depends  on  the  quality 
of  the  metal,  ou  the  amount  of  permanent  magnetization, 
on  the  total  magnetization,  and  on  the  temperature. 

7.  The  permeability  of  nickel  and  cobalt  varies  very 
much  with  temporature.  In  nickel  for  a moderate  amount 
of  magnetization  the  permeability  increases  with  rise  of 
temperature,  but  for  high  ' magnetization  it  decreases. 
This  is  very  well  shown  in  fig.  30,  where  the  permeability 
curves  for  15°  C.  and  220°  C.  iutersoct  each  other.  In 
cobalt,  ou  the  other  hand,  the  permeability  appears  to  be 
always  increased.  The  ponneability  of  iron  is  not  much 
affected  by  moderate  changes  of  temperature. 

8.  The  maximum  of  magnetization  of  iron  and  nickel 
decreases  with  rise  of  temperature,  at  least  between  10° 
V.  and  220’ C.,  the  first  very  slowly,  tho  second  very 
rapidly.  At  220*  C.  the  maximum  for  irou  is  g - 17200 
or  13G0,  and  for  nickel  $ » 4900  or  £ - 380. 

The  researches  of  Stolctow  and  Howland  have  undoubtedly 
made  clear  the  main  phenomena  of  magnetic  induction ; 
but  in  so  doing  they  have  raised  a host  of  other  questions 
which  bavo  not  as  yet  been  settled.  There  is  no  lack  of 
recent  work  bcariug  on  them,  but  it  would  be  a difficult 
matter  to  give  succinctly  a complete  account  of  the  con- 
clusions arrived  at.  The  results  of  the  different  experi- 
menters aro  not  seldom  contradictory,  and  the  circumstances 
of  experiment  are  often  so  complicated  that  criticism  with 
the  view  of  reconciling  them  seems  hopeless  in  the-meantime. 
While,  therefore,  wc  shall  give  a fairly  complete  list  of  the 
literature,  the  reader  must  not  expect  in  this  article  an 
exhaustive  analysis  of  tho  different  memoirs  that  havo 
recently  appeared.  Any  remarks  we  shall  moko  have 
chiefly  for  their  object  to  call  attention  to  the  prominent 
questions  that  have  been  raised  by  tho  different  workers. 
Expert-  Uiecke  1 mado  a series  of  experiments  on  ellipsoids'of 
iuents  BOft  |fon«  be  expresses  his  results  in  terms  of  p the 
*,jf 1 maguetizatiou  function  for  a sphere,  and  finds,  as  he  ought 

^,.u  to  do,  that,  for  a considerable  range  of  values  of  the 

and  magnetizing  fofce,  p is  approximately  constant.9  In  point 
spheres.  0f  fact  this  method  of  representation  is  bad,  for  the  quality 
ftiecke,  of  the  metal  only  begins  to  affect  p about  the  fourth  or  fifth 
fy***  decimal  place.  Similar  experiments  on  spheres  and 
UjU.  ellipsoids  of  soft  iron  were  made  by  Fromme  ;3  and  a very 
extensive  series  by  A.  L.  Holz4  on  ellipsoids  of  iron  and 
steel,  in  which  he  gives  tables  and  curves  showing  the 
values  both  of  p (to  a largo  number  of  decimals)  and  of 
* ; aud  tho  values  of  the  temporary,  permanent,  and  vanish- 
ing magnetisms  for  a considerable  range  of  magnetizing 
forces,  Tho  results,  although  wanting  in  regularity  and 
•mruthness  for  the  harder  kinds  of  steel,  agree  in  the  main 
with  those  of  Stoletowand  Rowland.  Holz  enters  largely 
iti  this  and  in  a former  paper  3 into  speculations  concerning 
the  cffoct  of  tho  molecular  structure  of  the  metal  upon  its 
magnetic  properties. 

Relating  more  particularly  to  the  phenomena  of  the  per- 
manent and  temporary  magnetization  of  steel  we  Lava 
important  memoirs  of  recent  date  by  Bouty,  Fromme,  and 
Auerbach.  Bouty’s  papers,0  besides  copious  references  to 
the  general  literature  of  the  subject  and  interesting  critical 
discussions  of  magnetic  theory,  oontain  the  results  of 
careful  investigations  as  to  the  permanent  magnetization 
attained  by  repeated  applications  of  magnetic  force  under 
various  circumstances,  and  verifications  of  tho  formula*  of 

!«  ren.eiubcreil  that  the  maximum  of  jrrumneHt  magnetisation  which 
a body  can  attain  is  essentially  conditioned  by  its  form  ; since  tho 
i**orc  elongated  the  form  the  less  the  demagnetising  force  arising  from 
the  exutiiig  nmgnctiialion. 

1 A**.  A. tv.,  cxlix*,  1873.  * -3/4»- 'Z387.  , 

B /V/f.  cU»«,  1873.  This  papei’  cun  talus  also  some  results 

I M to  llit  permanent  inaguetUla  of  *oft  irou. 
r 4 .Uw..  Er*bd.  viii. , 1877.  ■ J^j.  .!**.,  ell,  lift. 

ttcitj.,  1875:  Jytu.  «f.  /\fc\.  1*75,  1570. 


Green  for  the  magnetic  distribution  in  thin  needles  and 
cylindrical  bars  of  steel  Two  points  as  to  his  methods  aro 
worthy  of  notice.  He  employs  a very  simple  method  of 
measuring  the  magnetic  moment  of  small  pieces  of  steel  \ 
a small  needle  of  moment »t  attached  to  a stiff  stem,  which 
carries  a mirror,  is  freely  suspended  and  allowed  to  come 
to  rest  in  the  magnetic  meridian;  the  needle  whose 
moment  x is  to  be  measured  is  then  inserted  into  a tube 
fixed  to  the  stem  with  its  axis  at  right  angles  to  tho  former 
needle.  The  deviation  a of  tho  compound  system  being 
measured  by  means  of  the  mirror,  we  havo  x - m tana.  He 
studies  the  magnetic  distribution  in  very  thin  hard  needles 
by  the  method  of  rupture,  finding  that,  if  the  needle  be 
carefully  broken,  so  that  the  distortion  or  Bhock  caused  by 
tho  bending  does  not  extend  far  from  the  point  of  rupture, 
tho  magnetic  moment  of  the  different  parts  is  little,  if  at 
all,  affected.  For  .thicker  magnets  ho  uses  tho  ordinary 
method  of  deflexion. 

Bouty  found,  in  agreement  with  Hermann  Scliols  and  Effect  of 
Frankenhcioy  that,  although  the  continued  application  of  repeated 
a magnetizing  force  docs  not  increase  tho  resulting 
manent  magnetization,  the  repetition 8 of  its  application  wa}?net 
will  He  finds  for  the  magnetic  moment  y of  a thin  needle  king 
passed  x times  through  a magnetizing  spiral  the  formula 
y — A-B  x,  where  A and  B are  constants:  e.g.t  in  one 
case,  A *>57*78,  and  B»6*32.  Tho  ratio  A (A-B),  that 
is,  the  ratio  of  tho  moment  attained  by  an  infinite  number 
’of  applications  of  the  magnetizing  force  to  that  attained  by 
one,  decreases  as  the  force  increases  ; on  the  other  hand,  if 
IV  be  the  force  required  to  produce  by  a single  application 
the  same  effect  os  R produces  by  an  infinite  number,  he  finds 
the  ratio  R'/R  fairly  constant9  (viz.,  from  1060  to  1065  in 
bis  best  experiments)  for  values  of  R ranging  from  10  to  42. 

In  certain  cases  where  the  magnetization  was  effected  by  in- 
duced currents,  he  finds  the  formula  y-  A + B (I  -«••*) 
to  represent  the  results  better.10 

He  found  that  Green’s  formula, 


where 


y — Aa* 


2 eW'-s-IAA 
fi  c^+r-**7' 


giving  the  moment  of  a cylinder  of  leugth  x and  diameter 
a,  was  sufficiently  accurate  both  for  temporary  and  for  4 

permanent  magnetism,  and  for  hard  or  soft  tempered  steel, 
whether  saturated  or  not,  provided  the  bars  were  in  a 
virgin  condition  before  magnetization.  For  example,  in  1; 
saturated  bar  of  soft  steel  {a  - 7 mm.),  for  the  temporary 
magnetism  A-4081,  1/7*142;  for  tho  permanent 

magnetism  A - 2*34,  B—  1 17*857.  In  a rum-saturated  bar 
of  soft  steel  (a  - 10  mm.),  for  temporary  magnetism  A - 
*9066,  B— 1,7*142;  for  permanent  magnetism  A -*723, 

B- 1/17*857;  so  that  B is  independent  of  the  magnetic 
force.  With  hard  tempered  bars,  A was  less,  both  for 
temporary  and  permanent  magnetism,  than  with  soft  bars ; 

B was  independent  of  the  magnetizing  force  for  temporary 
magnetism,  but  increased  for.  permanent  magnetism  with 
largo  magnetizing  forces.  He  calls  the  magnetic  distribu- 
tion long  or  short  according  as  B is  small  or  great,  and 

1 Vogg.  Ann.,  cxxiii.,  1864. 

• In  • very  interesting  paper  (PA//.  Mug.,  1869  and  1870)  dealing 
with  certain  phenomena  of  induced  current?,  Lord  Kaylclgh  incident, 
ally  arriraa  at  the  couctuiiou  that  the  magnetizing  force  of  a current 
depends  on  its  maximum  intensity  more  than  on  it*  duration,  or  on 
the  whole  quantity  of  electricity  that  pa**C*.  Title  observation  ha*  mi 
important  bearing  on  certain  experiment*  of  Bouty  aa  to  the  effect  of 
the  “extra  current,’'  which  it  doc*  not  seem  necessary  to  mention 
here. 

* Thi*  conclusion  u not  in  agreement  with  the  results  of  Fromme. 

*•  The  formula  y-Btl -«“**)  was  used  by  Quctelet  for  tli« 
moment  induced  in  a steel  bar  by  rubbing  it  x linns  with  a in  ague  t. 
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explains  the  phenomena  of  demagnetised  or  remagnetizod 
bora  by  the  superposition  of  long  and  short  distributions. 
Hie  final  conclusion  is  that  there  is  U greater  independence 
between  permanent  and  temporary  magnetism  than  is 
usually  admitted ; and  he  starts  a theory  that  magnetic 
bodies  are  composed  of  a mixture  of  two  kinds  of  magnetic 
molecules,  one  kind  retaining  all  the  induced  magnetism, 
the  other  wholly  devoid  of  coercive  force. 

It  is  obvious,  from  the  results  of  Wiedemann,  Franken- 
neim,  and  Bouty  just  alluded  to,  that  the  assumption  made 
In  the  mathematical  theory,  that  the  effect  of  a magnetizing 
force  is  independent  of  the  previous  magnetic  history  of 
tho  body,  is  not  even  a first  approximation  to  the  actual 
truth.  It  becomes  a matter  of  importance  therefore  to 
atudy  the  modification  in  tho  induced  maguetism  cor* 
responding  to  any  force  produced  by  the  forces  that  bavo 
preceded  it  This  effect  has  been . called  by  German 
experimenter  tho  magnetic  after -effect  (Magnctischc 
Nachwirkang).  Fromms  and  Auerbach  have  recently 
occupied  themselves  with  this  subject,  and  it  may  be  of 
soma  interest  to  the  reader  to  indicate  a few  of  their  con- 
clusions. 

In  his  first  paper 1 Frotnme  experiments  with  rotational 
ellipsoids  of  soft  steel,  using  partly  the  method  of  Weber, 
Thalen,  and  Riecke,  partly  the  ordinary  method  of  deflexion. 
He  found,  in  the  first  place,  that  the  generalized  theory 
of  magnetic  induction  was  applicable  for  values  of  vary- 
ing from  *0061  to  *132,  « decreasing  between  these  limits 
from  23*5  to  8 68.  He  attempted  to  find  the  maximum 
force  for  which  permanent  magnetism  first  appears,  and 
fixes  it  with  somo  reserve  at  from  *2  to  *3.2  The  curve 
which  be  indicates  for  the  temporary  magnetization  of  soft 
steel  has  two  points  of  inflexion,  being  first  concave  to  the 
axis  of  JJ,  then  convex,  and  finally  concave  again. 

He  confirms  the  observation  of  Frankenbeim  that 
repeated  applications  of  the  magnetizing  force  increase 
the  permanent  magnetization  up  to  a certain  limit,  and 
finds  that  when  that  limit  is  reached  the  body  behaves 
towards  all  smaller  forces  having  the  same  direction  as  if 
it  wore  devoid  of  coercive  force.  Experimenting  on 
ellipsoids  permanently  magnetized  in  this  way,  he  found 
tho  mathematical  theory  of  Kirchhoff  to  bo  inapplicable,  it 
being  impossible  to  fit  the  results  obtained  with  the 
different  ellipsoids  together;  and  the  discrepancy  was 
greater  with  tho  softer  than  with  the  harder  steel.  For 
forces  that  are  not  sufficient  to  alter  the  permanent 
magnetization,  #c  decreases  with  decreasing  force,  as  is  the 
case  with  soft  iron,  so  long  at  all  events  as  the  forces  are 
cot  very  great ; and,  again,  for  such  forces  the  variation  of 
k is  more  regular  tho  greater  tho  permauent  magnetization. 

The  number  of  impulses  required  to  saturate  with  per- 
manent magnetism  was  greater  the  greater  the  ratio  of  tho 
moment  of  saturation  to  tho  initial  moment,  e.g.,  greater 
for  hard  than  for  soft  steel.  It  was  found,  iti  extension  of 
a result  of  Frankenhcitn's,  that,  if  U bo  the  original  moment, 
R , that  produced  by  one  and  It  that  produced  by  an  infinite 
oumber  of  impulses  of  the  magnetizing  force,  then 
(U  + It|)/(U  4-  It)  is  tolerably  constant ; but  Rj/It  decreases 
with  increasing  niagnotixing  force. 

With  reference  to  the  non-permanent  magnetism  of  a 
i>ar  repeatedly  magnetized  by  tho  same  constant  current, 
he  concludes  from  his  researches  that  it  diminishes,  but  in 
>uch  a way  that  tho  total  induced  magnetism  remains  con- 
stant,’’— so  that  what  is  lost  in  non -permanent  is  gained  in 
permanent  magnetism. 

In  his  second  paper3  Fromme  experimented  both  with 

’ Pogg.  Ann.,  Erglul.  viK,  1875. 

So  far  coulimiiiig  Maxwell  * coactusioua  from  ki«  usoiiificxtion  of 

VVcWh  theory  or  molecular  magnets,  EL  and  Mag.,  vol.  ii.  $ 446. 

* H tftf  Ann.,  |r.,  1878. 
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iron  and  #lth  steel  cylinders,  pointed  at  the  end,  of  lengths 
varying  from  140  to  220  mm.,  and  of  thicknesses  from 
1*5  to  8 mm.  Tho  method  of  deflexion  was  used,  the 
effect  of  the  magnetizing  spiral  itself  being  compensated 
by  an  auxiliary  spiral  suitably  placed.  The  cores  were 
careftilly  introduced  into  the  spiral  after  the  current  was 
established,  removed  before  it  was  broken,  nod  then 
replaced  when  the  permanent  magnetism  was  determined. 

In  tho  following  extract  from  his  conclusions  Tv  denotes 
the  total  induced  magnetization,  R„  tho  whole  residual  or 
permanent  magnetization,  V„  the  non-permanent  or  vanish- 
ing magnetization,  after  u impulses  of  a given  magnetizing 
force,  the  suffix  being  dropped  when  the  number  of 
impulses  is  not  iu  question,  and  replaced  by  oo  when  the 
□umber  is  so  great  that  by  further  increasing  it  no  altera- 
tion in  tho  effect  is  produced. 

A constant  force  greater  than  all  preceding  induces  a T Varya* 
which  varies  with  successive  impulses,  sometimes  increas-  OI 
ing,  sometimes  decreasing.  If  a bar  previously  heated  #Jve  i|n. 
white  hot  bo  subjected  to  a large  force,  successive  impulses  pui«s 
usually  give  a decrease  of  T.  If,  however,  tho  forco  is  on  tem 
preceded  by  one  somewhat  smaller,  successive  impulses  P°r:iry 
usually  give  on  increase.  It  depends  merely  on  the 
magnitude  and  the  number  of  impulses  of  the  preceding 
force  Pwrhether  the  repeated  impulses  of  a force  p wifi 
give  an  increasing  or  a decreasing  T. 

R always  increases  with  successive  impulses  until  the  limit  Effect 
is  reached,  and  always  faster  than  T;  hence  increase  of  R and  on 
decrease  of  V go  hand  in  hand ; the  magnitude  of  this  n,aCTbet 
increase  depends  on  P and  p,  and  approaches  zero  with 

P-P. 

In  order  that  the  action  of  a force  p may  not  bo 
influenced  by  the  after-effect  of  smaller  forces  preceding 
it,  it  must  be  applied  so  often  that  its  further  application 
ceases  to  increase  R.  When  saturation  for  R is  thus 
reached,  then  T,  II, 'and  V have  the  values  corresponding 
to  frequent  impulses  of  p for  a fresh  bar. 

R^R^o,  R*/Rco*  Ac.,  all  starting  from*  unity,  decrease 
as  the  force  p increases  from  zero,  diverging  more  and 
more  until  they  all  reach  minima  for  the  same  value  of  p ; 
they  then  converge  agaio  towards  unity,  which  they  all 
reach  at  the  maximum  of  permanent  magnetization.  The 
values  of  p corresponding  to  the  maxima  of  Ip,  ...  . 

R Jp,  R ^tp  are  iu  ascending  order  of  magnitude,  and  the 
first  of  them  is  the  value  corresponding  to  the  minima  of 
Rj/Roo  , R^  Rjo  , Ac. 

What  was  stated  for  Rj  R^  , R.,'Roo  * Ac.,  bolds  word  for 
word  for  /T,,  /T2,  Ac.  ifence  the  decrease  of  T is 

conditioned  solely  by  the  increase  of  R ; so  that  it  would 
appear  that  the  after-effect  of  a preceding  force  P depends 
on  tho  R which  it  produces.  It  would  therefore  ba  more 
correct  to  say  that  the  after-effect  depends  on  r-K  than 
to  say  that  it  depends  on  p - P. 

When  a bar  has  been  magnetized  by  any  force  P,  all 
smaller  succeeding  forces  leave  R uualtercd,  yet  by  repeated 
impulses  of  p (<  P)  T decreases  until  it  reaches  a certain 
limit.  We  may  repeat  tho  process  as  often  ns  we  please 
by  always  beginning  with  a new  application  of  a larger 
force  P ; if  we  vary  P,  keeping  p constant,  T,,  T3,  Ac., 
vary,  but  the  limit  is  always  the  same.  In  these 
experiments  it  was  indifferent  whether  a few  seconds  or 
several  hours  elapsed  between  the  applications  of  P and  p : 
time  had  no  influence  on  tho  vanishing  of  this  species  of  b.iw» 
magnetic  after-effect.  On  the  other  hand,  several  impulses 
of  the  greater  force  gave  no  more  after-effect  than  a single 
impulse,  of  whatever  duration.  If  N denote  the  after-effect 
of  a greater  force  P upon  the  action  of  a smaller  p,  the 
law  of  the  phenomenon  is 

K-ryfP-jtf, 

where  c is  a constant  and  a aud  1 are  constant  positive 
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numbers,  b being  a proper  fraction,  and  <t  possibly  very 
near  unity.  This  of  course  give*  N«*0  for  p»0  and  for 
p P,  and  gi^ea  a maximum  value  of  N for  "me  value  of 
ft  between  0 and  P. 

The  interposition  of  a force  P*  between  Pand  p increases 
the  after-effect  if  F'>P,  diminishes  it  if  P'<P;  and  this 
bolds  irrespective  of  the  sign  of  P - p. 

If  we  denote  by  h the  susceptibility  of  a body  for 
vanishing  magnetism  ( Y ) induced  by  any  force  p,  the 
question  arises  bow  far  this  is  influenced  by  tho  permanent 
magnetism  R induced  by  preceding  greater  forces.  Jamin 
holds  that  l is  approximately,  and  Cliwolson  that  it  is 
absolutely^  independent  of  euch  permanent  magnetism. 
Fior:»ae  finds  that,  when  a forco  p,  capable  of  itself 
producing  a permanent  magnetism  r,  acts  on  a bar  already 
possessing  a permanent  magnetism  R>r,  then  l is 
increased  (by  tho  presence  of  R)  if  R - r is  small,  but 
diminished  when  R - r is  great.1  The  after-effect  for 
small  forces  p may  therefore  be  eitber  increase  or  decrease 
of  k ; but  for  large  forces  p it  is  always  increase. 

At  tho  conclusion  of  his  paper  Fromme  points  out  the 
contrast  between  magnetic  and  elastic  after  effect,  and 
dwells  upon  the  analogy  between  his  results  and  those 
of  Thalia  * concerning  tho  limits  of  elasticity  in  solid 
bodies. 

The  experimental  method  followed  by  Auerbach 3 wan 
much  the  same  as  that  of  Fromme,  except  that  the  core 
was  left  in  the  magnetising  spiral  during  the  make  and 
break  of  the  current.  The  core  was  generally  a hollow 
cylinder  of  soft  iron  1481  mra.  long,  17*8  mm.  in 
diameter,  1*6  mm.  thick,  with  end  plates  1*5  mm.  thick, 
lie  distinguishes  two  kinds  of  magnetic  after-effect.  The 
first  kind  consists  in  alteration  of  the  magnetization  of  the 
body  during  tho  action  of  a constant  force,  or  after  it  has 
ceased  to  act.  The  second  kind  is  that  already  mentioned, 
in  which  the  action  of  any  force  is  influenced  by  preceding 
forces.  It  is  this  second  kind  of  after-effect  that  is  dealt 
with  in  tho  paper  from  which  we  are  quoting. 

The  leading  peculiarity  of  his  view  of  the  phenomenon 
is  the  introduction  of  the  force  zero,  both  as  a preceding 
and  as  a final  force.  Tho  fundamental  principle  laid  down 
is  the  following 

When  the  force  p,  which,  following  immediately  after 
the  force  0,  would  produce  a magnetisation  is  preceded 
by  a series  of  forces  Plf  P,*.  . . -P*,  the  maguetizatiou 
which  results  isT,  differing  from  T#  by  an  amount  N called 
tho  after-effect.  N is  wholly  determined  by  the  first  of 
the  preceding  forces  Pn  which  is  such  that  all  tho  forces 
that  act  between  P,  aud  p lie  in  magnitude  between  P, 
and  p. 

This  general  law  is,  however,  subjoct  to  exceptions.  For 
example,  let  the  whole  scrios  of  forces  acting  be  Pl#,  p,  P0, 
p (evidently  an  extreme  case),  then  experience  shows  that 
neither  Tl0  nor  T„  is  the  resulting  magnetisation,  but 
aoincthing  intermediate,  much  nearer  to  Tw  however,  than  to 
Tr  In  order  to  obtain  T>  a forco  P %<p  must  be  interposed 
before  P« ; even  then  tho  magnetization  varies  a littla  with 
p but,  if  the  stationary  condition  for  P9,  p l»o  established 
by  alternating  P^  p many  times  after  applying  Pq,  thus 
ric,  7>.  K P9,  ;>♦  P*  p,  Pr  p,  ....  the  limit  is  found  to 
be  indepeudent  of  and  is  held  to  be  the  true  value  of 
Tr  , 

In  this  way,  for  a given  p,  T can  be  determined  as  a 
function  of  P.  It  is  necessary,  however,  to  attend  to  the 
following  principle, — that,  of  two  preceding  forces  lying  in 
magnitude  on  different  sides  of  p,  the  second  determines 

* Tli^fce  conclusion*  ore  in  njrceraent  with  the  rcs'ilt*  of  Herwif 

obtained  from  experiment*  on  the  lofipitndinsl  and  circular  marnrtiis* 
Itai  of  iron  tube*.  P*w.  cM.,  1675. 

* Pogy.  Aha.,  exxir.,  1865.  ' /lun..  sir..  1*81. 


the  after-effect  exclusively  only  when  it  differs  more  fro» 
p than  the  first ; in  other  cases  both  contribute  to  the  after 
effect  j in  no  case  does  the  first  exclusively  determine  tb# 
after-effect  In  the  case  where  both  preceding  forces  lie 
on  the  same  side  of  p,  the  exceptions  to  the  general  law  are 
far  lea s marked  ; only  where  tho  second  force  is  very 
nearly  equal  to  p docs  it  exercise  a disturbing  influence  on 
the  after-effect  of  the  first 

Tho  process  used  for  obtaining  Ta  a function  of  P,  for 
a given  p,  say  10,  is  therefore  to  cause  ths  influencing  forces 
to  alternate  with  the  influenced,  th.  succession  of  the 
former  fcoing  such  that  tho  one  preceding  p always  differs 
less  from  p than  the  one  following.  Tho  stationary  con- 
dition is  supposed  to  be  established  for  each  pair  as  above 
explained;  e.g.,  starting  with  P*=  11,  the  aeries  might  bo 
11,  10,  8,  10,  13,  10,  C,  10,  15,  10,  4,  10,  Ac.  In 
this  way  T„,  T*,  Tl3,  Ac.,  can  be  determined. 

When  the  values  of  T are  plotted  against  the  values  of 
P,  the  eurves  corresponding  to  different  values  of  p have 
all  a similar  character  (see  figure  37).  They  consist  of 
two  congruent  parts  lying  on  the  two  aides  of  a point  ol 
inflexion,  which  is  the  only  point  that  has  any  marked 
character.  To  the  right  of  the  inflexion  the  concavity 
is  towards  the  axis  of  P,  to  the  left  in  the  opposite 
direction.  The  infinite  branches  appear  to  approach 


asymptotes  parallel  to  the  axis  of  P.  The  abscissa  of 
the  point  of  inflexion  for  any  particular  curve  p is  P “FI 
the  ordinate  » T„  which  may  be  called  the  normal 
magnetization  corresponding  to  p when  p alone  has  acted 
before.  • This  of  course  is  an  ideal  case ; but  a process  is 
indicated  for  determining  T,  directly.4  The  dotted  curve 
in  the  figure  is  the  curve  of  normal  magnetization,  whose 
abscissa  and  ordinate  are  p and 

From  the  symmetry  of  the  curves  representing  tho  after- 
effect Auerbach  concludes  that  the  after-effect  of  force* 
on  opposite  sides  of  p as  to  magnitude,  and  e< indifferent 
from  it,  is  equal  and  opposite,  and  ascribes  the  failure  to 
observe  nhe  after  effect  of  forces  smaller  than  p to  the 
interposition  of  tho  force  zero.  He  further  concludes  that 
tho  after-effect  depends  in  the  same  way  on  P-pas  T# 
depends  on  p.  , . 

There  is  one  of  the  corves  of  after-effect,  that,  via,  for 
p m o,  which  has  a special  meaning.  It  is  clearly  the  curve 


* A particular  nm  of  tbi*  proto*  1»  tnt*n*tWK  uid  prortkillf 
ImporlMt;  rii.,  ill  ordrr  In  dfinifnrtlio  » mr»  (>■*••  10  fi"d  *" 
poor.*.*!  0 nomMt  T.  Apply  io  «ie«..lop  tb.  fore.  - P.  + • p - • ». 
_fp-2r)  -HP  -3.1,  ftr-,  down  to  0,  P brio,  eh'»*a  0/  w.iBci -nl 
tugniudo,  1 .-.'.her  too  groot  tlun  too  .m*"  dbo  • It.  Uturt 
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of  permanent  or  residual  magnetism,  which  is  thus  in 
Auerbach’s  view  a particular  ctise  of  aftereffect.  To  it  we 
can  apply  the  general  rule  given  above,  subject  of  course 
to  like  exceptions. 

It  would  be  premature  to  pronounce  any  opinion  as  to 
the  ultimate  value  of  Auerbach's  results ; but  the  elegance 
of  his  representation  of  the  phenomena  will  scarcely  be 
disputed.  In  the  latter  part  of  his  paper  he  applies  his 
views  to  explaiu  the  peculiarities  in  the  curve  of  magnetiza- 
tion with  forces  of  ascending  magnitude  obtained  when  the 
after-effect  is  neglected,  aud  to  the  cyclical  process  dis- 
cussed by  Warburg.1  He  also  discusses  the  influence  of 
tho  duration  of  the  impulse  of  the  magnetizing  force  and 
of  the  sudden  closing  and  opening  of  the  current  Iiis 
conclusions  agree  in  tho  main  with  those  of  Fromiue : in 
particular  he  inclines  to  Fromme’s  view 2 that  there  is  a 
specific  magnetic  effect  produced  in  certain  cases  by  the 
breaking  of  the  current  while  the  core  is  in  the  spiral 
This  effect  in  certain  cases  (with  short  thick  cores)  is  so 
great  that  a permanent  magnetization  of  opposite  sign  to 
the  total  induced  magnetism  remains.8  This  “ anomalous 
magnetization  ” was  first  observed  by  Von  Woltenhofen,4 
who  also  establishes  tho  more  general  result,  of  which  this 
is  an  extreme  case,  viz.,  that  tho  residual  magnetism  of  the 
core  depends  upon  the  rapidity  with  which  the  magnetizing 
force  is  reduced  to  zero.  Auerbach  lays  down  as  a general 
principle  that  when  tho  variation  of  the  magnetizing  forco 
is  slow  and  continuous  the  velocity  of  the  transition  does 
not  influence  the  final  magnetization ; but  sudden  transition 
causes  tbo  final  magnetization  to  bo  less  or  greater  than 
that  obtained  by  gradual  transition,  according  as  the 
passage  is  from  a greater  to  a less  or  from  a less  to  a 
greater  force. 

Th«  reader  who  wishes  to  pursue  the  present  subject  farther 
should  consult  the  works  of  the  following  experimenters  : — 

Jamtn,*  who  holds  what  he  apparently  regards  as  a new  theory  of 
Toagnetixation.  It  is  in  point  or  fact  merely  a modification  of  the 
theory  of  solenoids,  somewhat  restricted  in  its  application  to  tho 
phenomena  of  magnetic  induction.  Ilia  special  point  is  that  tho 
lines  of  magnetisation  in  a bar  magnetized  (sty)  by  a magnetizing 
spiral  only  penetrate  to  a limited  depth,  which  la  greeter  the  greater 
the  current.  The  following  experiments  • are  adduced  in  confir- 
roation  of  his  views.  The  steel  tube  of  a Chassepot  rifle  was  plugged 
at  both  ends  by  screwing  into  it  bolts  of  the  samo  metal.  Inside 
was  placed  a cylindrical  rod.  It  was  found  that,  so  long  as  the 
torrent  in  the  spiral  was  not  veiy  great,  the  rod  was  not  sensibly 
magnetised  ; bnt,  os  the  current  increased,  it  became  more  and  moro 
affected,  and  by  and  by  was  as  much  permanently  magnetized  as  if 
the  enveloping  tube  had  been  absent  Again,  the  rod  having  been 
niagnetizea  to  saturation  and  inserted  in  the  tube,  a demagnetizing 
force  was  applied  to  the  whole,  and  it  was  found  possible  to  render 
the  tube  and  core  together  seemingly  neutral,  or  even  oppositely 
magnetic,  while  the  rod  when  taken  oat  proved  to  bo  still  power- 
fully magnetized  in0  tho  original  direction.  Again,  a bar  was 
magnetized  by  a powerful  current,  and  then  magnetized  in  tho 
opposite  direction  uy  another  current.  The  surface  of  the  bar  was 
then  eaten  away  to  a certain  depth  ; and  it  was  found  that  tho 
original  magnetization  reappeared.  These  experiments,  althongh 
most  interesting  in  themselves,  do  not  appear  to  warrant  the  inter- 
pretation which  their  author  puts  upon  them.  Jaroiu  has  made 
extensive  researches  on  the  magnetic  distribution  in  bars  and 
ribbons  of  steel,  partly  with  a view  to  obtain  empirical  rules  for  the 
construction  of  powerful  permanent  magnets,  in  which  lio  has  been 
very  successful. 

Gaugain,  Comples  fiendus,  passim  ; Ann.  d.  Chin,  el  d,  Fhyt., 
(5)xi 


1 Tried.  Ann.,  xiil.,  1881  ; </.  Fromms,  lb .,  xiil.,  1881 ; also 
ninutedt,  lb.,  xiv,,  1881.  A similar  phenomenon  was  observed  by 
Meyer  aud  Auerbach  during  their  experiments  on  tho  gramme 
machine,  Wied.  Ann.,  v.,  1878. 

* See  an  elaborate  paper  which  we  can  only  mention  here,  tried, 
Ann.,  v.,  1876. 

* Experiments  on  the  same  subject  have  been  made  by  Rigid.  Compter 

fiendus,  1880,  or  Wied.  BeiU. , It.,  1880  ; and  by  Bartoli  and  Ales- 
sandro, N.  Cin.,  1880,  or  Witd.  Beibt.,  ir.,  1880.  Cf.  Fromrae, 
Wied  Ann.,  xiil.,  1881.  4 I Vic*.  Ber.,  1863. 

* CorrpUt  fiend  ut,  passim.  • Cemjttc t Jlendui,  lxxx.,  1875. 


Christiansen,  "Researches  on  tho  Magnetic  Distribution  in  an 
Iron  Bar,  on  one  part  of  which  is  placed  a Short  Magnetizing 
Spiral,”  ll'ied.  Beibt.,  i„  1877. 

Ruths,  " tleber  den  Maguetismna  weirher  Eiaencvlindcr  und 
verschieden  harter  Stahlsorten"  (Dortmund,  1876),  tried.  Beibt., 
i.,  1877. 

Whipple,  " Induction  Constants  of  Permanent  Magnets  of  vari- 
ous shapes,  from  the  determination  at  Kcw,"  Proc.  Ron.  Soc.  Loud., 

1877. 

Oberbeck,  "Uebcr  die  Fortpflanxung  der  magnetischsn  Induc- 
tion im  weichen  Bison  **  (Halle,  1378),  IVitd.  Babl.,  il,  1878. 

Kiilp,  “ KxperiuientaluntcrMubungon  iiber  magnetisebe  Coi'-r- 
eitlvkraft,"  Carl.  Hep.,  1880. 

Bnor,  "Experiments  with  on  Iron  Ring  on  tho  Magnetization 
Function  for  very  small  Forces,"  TTfai.  Ann.,  xiM  1880. 

Riecke,  "On  the  Experimental  Test  of  Poisson’s  Theory,”  TV  ini. 

Ann.,  xiiL  p.  485,  1681. 

Sietncfts,  a very  interesting  paper,  "On  the  Effect  of  the  Mag- 
netization of  Iron  in  any  Diiection  upon  its  Permeability  in  tho 
Perpendicular  Direction,  W'W.  Amt.,  xiv.,  1881. 

Rigid,  "Contributions  to  tho  Theory  of  the  Mngnollzation  of 
Steel,”  Jfent.  d.  Ace.  d.  Bologna,  1880;  trial.  Beibt.,  v.,  1682. 

For  a succinct  account  of  several  of  the  foregoing  memoirs,  see  tho 
"Nachtrage”  to  Wiedemann’s  Galvanismue,  and  a paper  by  tho 
Mine  author  in  Poygcndorff  s A unale  n,  clvii.  p.  257,  1876. 

Influence  of  the  llardneu  and  Slwcture  of  Iron  and  Infi-.itncs 
Steel  on  Permanent  Magnetism. — Some  information  has  of  har'1* 
already  been  given  incidentally  on  this  subject,  und  JJJJJ  *1*® 
a lengthy  discussion  would  be  ont  of  place  here.  The  ture. 
statements  of  the  various  authorities  are  very  contra- 
dictory. This  is  not  to  be  wondered  at ; for  those  best 
qualified  to  prepare  the  materials  for  experiment  ore 
generally  deficient  in  tho  scientific  knowledge  requisite  to 
enable  them  to  form  a sound  judgment  os  to  the  result, 
while  thoroughly  trained  scientific  men  have  not  as  a rule 
acquired  a command  over  the  delicate  manipulation  of  the 
forging  and  tempering  of  steel,  an  art  which  those  who 
possess  it  usually  find  difficult  to  describe  in  words  or 
reduce  to  rules.  There  is  the  further  circumstance  that 
many  who  have  been  successful  in  making  good  steel  for 
magnetic  or  other  purposes  have  found  it  for  their  interest 
not  to  publish  the  process  by  which  success  was  attained. 

Fineness  of  grain  and  uniformity  of  temper  are  the  Floor +•» 
greatest  requisites  in  steel  for  permanent  magnets.  The  of  Plh»« 
latter  in  bars  of  any  size  is  never  attained  in  perfection,  jjjjjj®*' 
for  the  surface  is  always  harder  than  the  interior.  ThoJ}™'  } 
mischief  which  thereby  arises  may  be  understood  by  taking  temper, 
the  extreme  caso  of  a thin  steel  tube  magnetized  to  satura- 
tion, and  then  fitted  with  a perfectly  soft  .iron  core.  It  is 
clear  that  the  core  will  act  very  much  like  the  armature  of 
a horse-shoe  magnet;  tho  lines  of  forco  will  run  back 
through  it,  and  tho  external  action  will  bo  iu  a great 
measure  destroyed. 

The  different  tempers  of  steel  may  be  roughly  classified 
as  gloss  hard,  straw  colour,  blue,  and  soft  Tho  current 
statement  is  that  the  harder  the  steel  the  more  difficult  it 
is  to  magnetize,  but  tho  better  it  retains  its  magnetism.  If 
this  were  so,  provided  sufficient  magnetizing  forco  to  pro- 
duce saturation  were  at  command,  the  best  temper  for 
magnets  would  be  glass  hard.  Lamont,  however,  whoso 
experience  was  great,  states  that  ho  found  the  loss  after 
magnetization  to  be  as  great,  and  to  continue  as  long,  with 
gloss  hard  as  with  bluo  tempered  magnets,  Tho  same 
experimenter  gives  it  as  his  opinion  that  great  differences 
in  the  quality  of  magnets  arise  more  from  defects  as  to 
homogeneity,  continuity,  and  uniformity  of  temper  than 
from  the  quality  of  the  steel  in  other  respects  ; he  inclines, 
however,  to  a preference  for  English  cost  steel 

Purity  and  homogeneity  of  structure  arc  equally  necessary 
in  iron  of  high  magnetic  inductive  susceptibility  and  small 
coercive  force.  Hammering,  rolling,  and  drawing  diminish 
the  susceptibility  and  increase  the  coercive  force.  Rolling 
does  bo  more  in  tho  direction  of  rolling  than  transversely, 
so  that  the  iron  becomes  aeolotropic.  It  is  advisable  in  all 
cases  where  high  susceptibility  is  wished  to  anneal  the 
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body  carefully  ofter  manufacture,  by  heating  it  in  a wood 
fire  and  allowing  it  to  cool  very  gradually ; this  process  is 
•till  more  effective  when  the  iron  is  covered  all  over  before- 
hand with  half  an  inch  or  so  of  clay. 

The  reader  who  wishes  for  further  details  on  this  subject  should 
consult  Laraont'a  Bandbueh  des  Magneiisvtus,  chap,  ▼.  Ths  follow- 
ing references  to  the  literature  may  be  useful 

Michcll,  Treatise  of  Artificial  Magnets,  1750;  Coulomb.  Him. 
de T Acad, , 1784  ; Bailow,  Phil.  Tram.,  1822;  Kntcr,  Phil.  Trans., 
1821;  Sabine,  rhil.  Trans.,  1843  ; Hansteen,  Togg.  Ann.,  1825; 
Hacker,  Fogg.  Ann.,  1648  ; Poggcndorff,  Jb.,  1850  ; Midler,  Jb., 
1S52;  Mattnicstcn,  Phil.  Mag.,  1858  ; Airy,  lb. ,#1863;  Von  Waltcn- 
liofen,  Pogg.  Ann.,  1864  ; Trere,  Comptcs  Hindus,  1869;  A.  L. 
Holz,  mod.  Ann.,  1878  ; Ruth*  JVied.  Bcibl.  i.  1877 ; Chcea- 
nian,  Witd,  Ann.  1862. 

Special  Magnetic  Character  of  Kidxl  and  Cobalt. — Beside*  the 
results  of  Rowland  above  quoted,  we  hare  on  record  experiments  by 
the  following  physicists: — Biot,  TraiU  dc  Phys.,  1606  ; Oay  Lussac, 
Ann.  d.  Chin i.  ft  d.  Phys.,  1824  ; Lamnailiu*,  Seh trigger's  Jour., 
1514  ; E.  Becqnerol,  Comptcs  Pendut , 1845  ; l'hickor,  Pogg.  Ann., 
1654;  Aradtsen,  Jb.,  1858;  Hntikel,  Jf'icd.  Ann.,  1877  ; 
Bccqacrcl,  Ann.  el.  Chitn.  et  d.  Ph ye. , 1879  ; Gaiffe,  Comptcs 
Pcndns,  1881  ; Wild,  WuxL  Beibt.,  1877. 

Erpeidmenls  with  Finely  Divided  Magnetic  Metals  and  with 
Electrolytic  Iron. — These  haTc  been  made  by  various  physicists, 
mostly  to  test  tho  theory  of  molecular  magnets.  The  earliest  of  tho 
experiment*  with  finely  divided  iron  was  made  by  Coulomb,  who 
mixed  iron  filings  with  wax,  and  found  that  the  magnetic  moment 
was  proportional  to  the  mass  of  magnetic  metal  similar  experi- 
ments were  mado  by  the  elder  Becouerel,1  his  result  being  that  the 
magnetic  moment  was  proportional  to  tho  weight  of  magnetic  sub- 
stance,  so  long  as  the  filings  were  not  too  densely  distributed;  with 
increasing  dsnsity  the  mixture  acquires  magnetic  properties  more 
like  tboso  of  • continuous  metallic  mass.  Several  modem  experi- 
menters have  gone  into  the  matter  with  considerable  care  ; but 
their  results  are  not  sufficiently  concordant,  or  of  sufficient  general 
interest,  to  justify  ns  in  dwelling  at  Icogth  upou  them  here.  A frw 
references  to  recent  memoirs  will  suffice. 

Bocmstrin,  Pogg.  Ann.,  1875  ; Toeplcr  and  Von  Ettingahausen, 
Jb  , 1877  ; Von  Waltcnhofen,  IVicd.  Anr..,  1879;  Auerbach,  lb., 
18S0  ; Banr,  lb.,  1880. 

Experiments  on  clectrolytically  deposited  iron  have  been  made 
1>T  Bccz,  Pogg . Ann.,  1860  ; Jacobi,  Jb.,  1873  ; Bccz,  lb.,  1874  ; 
llolr,  lb.,  1875  ; Banr,  IFicd.  Ann.,  1880. 

Using  a fine  scratch  on  a varnished  silver  wire  as  electrode,  Bcez 
deposited  a thread  of  iron  between  tho  poles  of  an  electromagnet, 
and  thus  obtained  a permanent  magnet  of  extreme  tenuity.  It  was 
found  that  the  inductive  susceptibility  of  this  linear  magnet  waa 
very  small,  and  that  considerable  magnetizing  force  produced  no 
increase  of  its  permanent  magnetism.  Thus  in  one  case  the 
original  magnetism  was8C0,  the  total  magnetism  under  the  iuduo. 
ing  ‘force  370,  the  magnetism  remaining  after  the  force  ceased 
to  act  360.  Broader,  but  equally  thin,  magnets  deposited  in  a strong 
field  in  the  same  way  gave  more  temporary  magnetism  than  the  linear 
magnets,  but  never  more  permanent  magnetism  than  they  possessed 
originally.  * Thicker  plates  exhibited  greater  temporary  magnetism, 
and  also  an  increase  of  the  permanent  magnetism  acquired  during 
deposition.  With  continue  reversals  of  the  magnetizing  force 
electrolytic  iron  gave  a continual  decrease  of  the  temporary  magnet- 
ism down  to  a certain  limit  (as  docs  steel) ; hut  the  negative  per- 
manent magnetism  never  approaches  so  near  the  positive  after  muny 
reversals  as  in  the  case  of  steel.  On  the  other  hand,  Jacobi  fonnd 
that  iron  reduced  elcctrolytically  from  ferrous  sulphate  and  sul- 
phate of  magnesia,  even  ofter  tempering,  took  a considerable 
temporary  moment,  but  retained  very  little  permanent  magnetism. 
Unix  found  that  the  iron  reduced  from  the  solution  of  Jacobi  and 
Klein  waa  not  sensibly  hardened  by  heating  and  suddenly  cooling, 
(.'.though  its  density  was  increased,  and  that  its  coercive  force  was 
diminished.  On  the  other  hand,  it  was  found  that  hard  tempering 
decreased  the  density  of  steel.  He  draws  the  conclusion  tl.it  Urn 
coercive  force  is  greater  the  farther  apart  the  molecules.  Bsur'a 
main  result  is  that  the  maximum  of  magnetization  with  electrolytic 
iron  occurs  for  much  larger  forces  than  with  ordinary  iron.  These 
results  are  not  wholly  concordant ; but  the  discrepancies  may  bo 
reasonably  assigned  to  differences  in  the  preparation  of  the  metal 

Magnetic  Properties  of  Matter  in  General. 

Among  the  earliest  statements  of  the  properties  of  the 
loHstone  we  find  account*  of  it*  action  on  other  bodies ; bnt 
it  it  clear  from  their  sarroundings  that  these  statements 
are  purely  fabulous.  Many  experimenters  at  a later  date 


found  indications  of  magnetic  action  In  other  metals  beside* 
iron  ; but  with  praiseworthy  caution  they  ascribed  them 
for  the  most  part  to  the  admixture  of  small  quantities  of 
iron.*  There  can  be  no  doubt  that  the  results  of  Oavallo*  Early 
obtained  with  brass  (especially  hammered  brass)  were  due  °bsem 
to  impurity,  for  Benuet 4 failed  to  obtain  any  indication*  Uo“' 
of  magnetism  with  pieces  of  brass  made  from  pure  zinc 
and  copper,  whereas  he  was  immediately  successful  on 
adding  small  traces  of  iron  to  the  metal 

It  very  soou  appeared,  however,  that  an  independent 
magnetic  property  must  be  ascribed  to  nickel  and  cobalt, 
and  to  these  were  by  and  by  added  with  more  or  less 
certainty  manganese  oud  chromium.5 

Brugmans®  seems  to  have  been  the  first  to  observe  the 
repulsion  by  a magnet  of  a body  not  permanently  magnet- 
ized. He  fonnd  that  a piece  of  bismuth  floating  upon 
mercury  in  a small  paper  boat  was  repelled  by  both  poles 
of  a magnet.  LebaUlif 7 confirmed  the  observation  of 
Brugmans,  and  found  that  antimony  possessed  a like 
property.  Saigey,5  who  experimented  on  the  same  subject, 
concluded  that  oil  bodies  when  suspended  in  air  behave 
like  bismuth,  unless  they  contain  traces  of  iron. 

Notwithstanding  these  results  and  others  which  we  pass 
over,®  tho  whole  matter  remained  in  obscurity  till  the 
repulsion  of  neutral  bodies  was  rediscovered  by  Faraday  in 
1 845.  He  speedily  unravelled  tho  laws  of  the  phenomenon,  Farads; 
showing  how  much  depends  on  the  nature  of  the  body,  r*4«- 
and  how  much  upon  the  nature  of  the  magnetic  field.  His 
observations  enabled  him  in  fact  to  comprehend  under  a 
few  general  principles  tho  action  of  all  magnetic  bodies  gxiioa 
whether  of  the  nature  of  iron  or  of  the  nature  of  bismuth. 

Tho  earlier  observers  had  fallen  into  difficulties  by  neglect- 
ing the  effects  duo  to  heterogeneity  of  field ; these  were 
pointed  out  for  the  first  time  by  Faraday,  and  since  then 
order  reigns  where  there  was  formerly  confusion. 

Tho  best  arrangement  for  testing  the  behaviour  of  Expen 
weakly  magnetic  bodies  is  to  suspend  either  a small  sphere 
of  tho  substance  or  else  a small  cylinder  in  a heterogeneous 
magnetic  field.  This  field  is  usually  produced  by  placing  |^t 
two  pointed  soft  iron  poles  (fig.  38)  on  the  arms  of  a power-  ing 
ful  electromagnet.  The  lioe  joining  these  poles  is  called 
the  axial  direction  of  the  field ; directions  perpendicular  to 
this  line  are  called  equatorial.  The  magnetic  force  varies 

Fig.  38.  Fig.  39.  * 

along  the  axial  line,  being  less  in  tho  middle  than  at  the 
poles;  and  it  decreases  everywhere  from  the  axial  line 
outwards.  For  some  purposes  poles  of  the  shape  shown 
in  figure  59  arc  used ; here  the  line  along  tho  upper  edges 
of  tho  poles  are  lines  of  greatest  force,  whereas  the  lino  in 
the  plane  of  the  upper  faces  equidistant  from  the  upper 
edges  is  a line  of  weakest  force ; tho  force  also  decreases  to 
the  right  of  ah  and  to  the  left  of  cd. 

In  suspending  small  spheres  tho  best  plan  is  to  hang 
them  from  one  end  of  an  arm  of  wood  db  (fig.  40).  At  the 
other  end  of  this  arm  is  placed  a counterpoise  b,  and  the 
whole  is  suspended  by  a fibre  of  unspun  silk  u from  a torsion 
head  t,  by  means  of  which  the  arm  db  can  be  brought  into 

* Cf  Lehmann,  .Vor.  Cam m.  Petrop.,  1766;  Bmgman*,  Mag. 
lie  litmus  sen  de  Afinitatilvs  Mag  net  ids  Observation et  Academies r, 

Leyden,  1778  ; Coulomb,  Mint.  de  ClnsL,  1812 ; Biot,  TraiU  de 
Physique,  1816,  he. 

* Phil.  Trans.,  1786  ; or  Treatise  on  Magnetism,  1787. 

* Phil.  Trans.,  1792.  • Ritter,  Oitb.  Ann.,  1800. 

* Loe.  ciL  1 Pogg-  Ann.,  1827. 

4 Pull.  lrniv.  d Se..  1828. 

* See  Vor  FrilUvh,  Karttem'i  Ency  , B*l  xvl  ; Wiedemann  t Cat- 
Tunisians,  ltd.  il.  p.  516. 


1 TraiU  Comjjet  da  Magaftisme.  eb<m.  il.  n.  73. 
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acy  required  position,  and  if  necessary  kept  there  by  U»9 
exertion  of  a known  torsional  couple.'  The  arm  and 
suspension  most  be  carefully  guarded  from  draughts  by  ’ 
enclosing  it  in  a glass  case,  which  fits  over  the  poles  of  the 
electromagnet,  and  is  provided  with  a door  and  with  means 
for  bringing  the  torsion  head  t over  any  given  port  of  the 
Magnetic  held.  When  a cylindrical  piece  is  to  be  tested 
ilia  suspended 
from  the  fibro 
waoas  to  hang 
horizontally. 

For  this  pur- 
pose Faraday, 
was  in  the 
habit  of  using 
a * stirrup  of 
carefully  se- 
lected writing 
paper  attached 
to  the  lower 
end  of  the 
fibre.  _ It  is 
of  the  utmost 
importance  to 
guard  against 
magnetic  ac- 
tion on  the 
suspension; 
the  least  trace 
of  iron  in  the 
arm  db  /or  in- 
stance, or  in 
the  paper 
stirrup,  would 
iu  many  cases 
be  more  than 
sufficient  to 
mask  the  ac- 
tion proper  to 
a weakly  mag- 
netic body.. 

In  every  experiment 
support 


the  equatorial  position.  A further  action  was  ooserred 
when  the  bar  was  placed  with  its  centre  of  mass  out  of  the 
centre  of  the  field ; it  was  then  repelled  as  a whole  away 
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Fig.  40. 

the  magnetic  behaviour  of 
should  be  tested  by  itself  beforehand,  so  that 
if  any  residual  effect  be  present  it  may  be  allowed  for. 
The  greatest  caution  is  also  requisite  iu  choosing  the 
material  to  bo  experimented  upon.  There  must  be  no 
chemical  impurity,  especially  no  trace  of  iron ; the  spheres 
and  cylinders  most  not  be  worked  with  iron  tools  or  even 
with  dirty  nanus.  A source  of  error1  to  be  specially 
guarded  against  iu  experiments  with  metals,  or  other  good 
conductors,  is  the  action  arising  from  induced  currents  in 
the  mass  of  the  tested  body  caused  by  tho  increase  and 
decrease  of  the  strength  of  the  magnetic  field  when  the 
circuit  of  the  electromagnet  is  made  and  broken.  This 
error  is  wholly  avoided  by  waiting  till  the  suspended  body 
bos  como  to  rest,  and  attending  only  to  deflexions  which  are 
permanent  after  the  intensity  of  the  field  has  become  steady! 

The  first  substance  with  which  Faraday  experimented 
was  a bar  of  the  heavy  glass  with  which  he  had  discovered 
the  rotation  of  tho  plane  of  polarization  of  light  It  took 
up  the  equatorial  position  between  the  poles  of  the  electro- 
magnet as  soon  os  tho  current  was  established.  There 
was  no  distinction  between  its  ends,  or  according  to  tho 
direction  of  the  lines  of  force;  tho  bar  always  took  the 
shortest  courss  to  the  equatorial  position,  and  remained 
there  in  stable  equilibrium.  When  placed  in  tho  axial 
position  it  was  in  unstable  equilibrium,  and  ou  the  slightest  j 
displacement  either  way  it  moved  off  iu  that  direction  to 


placed 

unsymmctrically  with  respect  to  the  poias  tended  to  pas 
away  from  the  poles  towards  tho  centre  of  the  field,  and 
from  the  axial  line  outwards. 

Faraday  sum3  up  the  matter  by  saying  that  every  element 
of  the  heavy  glass  tends  to  move  from  place*  of  stronger  to 
places  of  weaker  resultant  magnetic  force.  Thisds  exactly 
the  opposite  of  tho  law  for  bodies  like  iron  (see  mathematical 
theory  above,  p,  2-47).  All  bodies  that  follow  the  same  law 
as  heavy  glass  he  calls  diamaynitics,  all  that  follow  the 
opposite  law,  like  iron,  paranw</ncti£s.  For  the  purposes  of 
experimental  demonstration  it  is  better  to  take  some  weaker 
paramagnetic  than  iron,  cg.y  a tube  filled  with  a solution 
of  ferria  chloride ; for  the  order  of  magnitude  of  tho 
affect  obtained  is  then  the  same  as  with  diamaguetics,  and 
there  is  no  danger  of  complications  arising  from  the  mutual 
action  of  the  particles  of  the  substance  (see  above,  p.  215.). 

Faraday  found  the  following  substances  to  be  dia- 
magnetic • i,e.y  pieces  of  them  tended  to  set  their  longest 
dimension  equatorial  between  pointed  poles,  and  spheres 
and  cubes  of  them  tended  to  pass  from  places'of  stronger 
to  place*  of  weaker  force  : — rock  crystal,  Bulphato  of  lime,  Lin 
sulphate  of  baryta,  sulphate  of  soda,  sulpha  to  of  potash, L,f 
sulphate  of  magnesia,  alum,  muriate  of  ammonia,  chloride  ma?' 
of  lead,  chloride  of  sodium,  nitrate  of  potash,  nitrate  of ucUf** 
load,  carbonate  of  soda,  Iceland  spar,  acetate  of  lead,  tar- 
trate of  potash  and  antimony,  tartrate  of  potash  and  soda, 
tartaric  acid,  citric  acid,  water,  alcohol,  ether,  nitric  acid, 
sulphuric  acid,  muriatic  acid,  solutions  of  various  alkaline 
and  earthy  salts,  glass,  litharge,  whito  arsenic,  iodine,  phos- 
phors, sulphur,  resin,  spermaceti,  caffeine,  cinchonia,  mar- 
garic  acid,  wax  from  shellac,  sealing  wax,  olive  oil,  oil  of 
turpentine,  jet,  caoutchouc,  sugar,  starch,  gum  arable,  wood, 
ivory,  mutton  (dried),  beef  (dried),  blood  (dried  or  fresh), 
leather,  apple,  bread. 

In  testing  liquids  Faraday  used  nr  very  thin  glass  tube 
of  the  form  shown  in  figure  41 ; the  opening  being  very 
fine,  there  was  no  need  for  n cork  or  othor  stopper  which 
might  have  caused  disturbance;  the  slight  diamagnetic 
efiect  arising  from  the  glass  was 
allowed  for.  Another  way  of 
testing  a liquid8  is  to  place  it 
in  the  bottom  of  a watch  gloss 
which  rests  on  the  edges  of  tho 
pole  of  the  electromagnet.  When 
the  fluid  is  paramagnetic,  it 
collects  in  the  places  of  greater 
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force,  forming  a depression  in  the 
centre  of  the  field  os  in  figure 
42 ; when  it  is  diamagnetic,  it 
collects  in  the  places  of  weaker 
fores  in  the  centre  of  the  field, 
os  m fig.  43.  Yet  another  mothod3  is  to  put  a small 
quantity  of  the  fluid  in  a narrow  tube,  and  place  tho  tube 
horizontally  in  the  equatorial  lino  so  that  tho  end  of  tho 
liquid  column  is  just  on  the  axial  line.  When  the  electro- 
magnet is  excited  the  liquid  will  be  driven  away  from  the 
axial  lino  or  drawn  in  according  as  it  is  diamagnetic  or 
paramagnetic. 

Faraday  found  that  breaking  a weakly  magnetic  body 
into  pieces,  or  even  redneing  it  to  powder,  produced  uo 
effect  upon  its  magnetic  behaviour  provided  its  general 
form  was  unaltered.  In  order  to  avoid  disturbance  from 


1 See  Fanuhy,  Exp.  IUs.t  2C00  ig 
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the  magneeryptallie  effect  to  bo  described  presently,  it  is 
jften  advisable  to  reduce  certain  substances  to  powder 
before  testing  them  ; the  powdor  is  filled  into  a thin  glass 
tube  and  then  tested  like  a liquid.  By  means  of  |K»wdere<l 
bismuth  the  tendency  of  a diamagnetic  to  pass  from  places 
of  stronger  to  places  of  weaker  force  can  be  very  prettily 
shown.  If  the  powder  be  strewn  upon  the  circular  end  of 
the  core  of  an  electromagnet,  it  will  leave  the  edges  and 
collect  in  the  centre,  whereas  iron  filings  will  leave  the 
centre  and  arrange  themselves  round  the  edges,  the  fact 
being  that  at  tho  edges  the  force  is  much  more  intense 
than  in  the  centre.1 * 

I Faraday  arranges  the  metals  in  the  fullowing  order  of 
descending  magnetic  susceptibility 


Iron. 

Nickel. 

Cobalt. 

Majignucso. 

Bismuth. 

Antimony. 

Zinc. 

Tin. 

Cadmium. 

Sodium. 


ParaAuryiirtie. 

Chromium. 

Pill  odium. 

Cerium. 

Platinum. 

Titanium. 

Oaauum. 

Dtauiaynetfe. 

Mercury. 

Aranir. 

Lead. 

Uranium. 

Silver. 

Rhodium. 

8ar 

Iridium. 

Tungsten. 

Silicium  is  given  as  strongly  paramagnetic,  and  beryllium,1 
aluminium,  potassium,  and  sodium 3 as  weakly  magnetic; 
the  Ust  three  were  given  os  diamagnetic  by  Faraday  ; 
tho  magnetic  character  appears  to  depond  on  tho  method 
by  which  the  material  is  prepared,  being  doubtless  deter- 
mined by  the  presence  or  absenco  of  slight  impurities. 
The  copper  of  commerce  is  magnetic,  owing  to  traces  of 
iron ; but  when  it  is  reduced  by  means  of  zinc  from  the 
chloride  or  sulphate  it  is  diamagnetic.  It  would  appear 
iiiui.  the  paramagnetism  of  titanium,  palladium,  platinum, 
end  osmium  is  due  to  iron  impurity.4  Platinum5 *  reduced 
from  very  pure  chloroplatinate  of  ammonium  by  heating 
in  a current  of  air  is  diamagnetic.  According  to  Graham 
the  maguetism  of  palladium  when  charged  with  hydrogen 
is  due  to  the  presence  of  bydrogenium  ; Blondlot,0  however, 
has  recently  found  that  palladium  is  less  magnetic  when 
charged  with  hydrogen  than  when  uncharged,  from  which 
he  concludes  that  condensed  hydrogen  is  proity  powerfully 
diamagnetic.  Tellurium,  sulphur,  aeloniiun,  and  thallium 
are  strongly,  and  niobium  and  tautalum  weakly  diamagnetic. 

Magnetic  Properties  of  Gases, — Tho  earliest  results  of 
Faraday  were  of  a negative  description,  but  the  discovery 
by  Bancalari7  of  tho  powerful  diamagnotic  action  of  flame 
again  drew  tho  attention  of  Faraday,8  Thicker,®  and 
Becquerol lf>  to  tho  subject.  Faraday  caused  tho  gas  under 
examination  to  stream  vertically  upwards  or  downwards 
(according  as  it  was  lighter  or  heavier  than  tho  surround- 
ing gas)  betweeu  tho  polos  of  on  electromagnet,  and 
observed  how  tho  stream  was  deflected.  In  the  case  of 
colourless  gases  tho  deflexion  was  observed  by  allowing 
small  traces  of  hydrochloric  acid  to  mix  with  the  gas,  and 
then  placing  in  different  parts  of  tho  field  small  tubes  con- 
taining pieces  of  fdter  (taper  moistened  with  ammonia  ; by 
noticing  in  which  of  these  tho  white  fumes  of  ammonium 
chloride  wero  formed  the  course  of  the  gaseous  current 
could  be  determined.  Another  method  employed  was  to 
fix  two  thin  glass  tubes  containing  gases  to  be  tested  to  tho 
ends  of  a cross  piece  ou  one  end  of  the  arm  of  a torsion 


1 This  fact  explain*  tbs  attorn  *hing  l-ehaviour  of  a flat  disk  of  thin 
iron  when  placed  oti  Ik*  centre  of  lb«  pol«, 

• fj«e  Wide  maim,  GnhuuitaMt*,  Bd.  it.  § 652. 

• Lain*.  .-inn.  d.  Chins,  tl  d.  Phut.,  1857. 

4 Wiedemann,  l.c.  * Wiedemann. 

• CovtpUs  fiend ut,  1S77.  7 Zantede«chi,  P<f§.  .tun  , 1848. 

• Phil.  May.,  1847  ; or  Exp.  Re*.,  troL  hi.  ft  467. 

• P«W.  Ann.,  1848,  Ac.  »•  Ann.  d.  Chi*,  et  ,L  Phys.,  1850. 


balance ; the  tnbo  containing  the  most  magnetic  then  moved 
towards  the  axial  line.  Another  method,  employed  both 
by  Thicker  and  by  Faraday,  is  to  blow  Boap  bubbles  with 
the  gas  to  bo  teeted,  and  observe  their  behaviour  in  tho 
magnetic  field,  allowing  of  course  for  the  feeble  diamagnet- 
ism of  the  ~ater  film.  Faraday's  results  are  as  follows  s — 
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It  appears  thoreforo  that  oxygen  is  tho  most  paramag-  Otj:n. 
netic  of  all  tho  gases ; on  this  account  Faraday  conceived 
that  it  probably  played  an  important  part  an  a cause  of 
terrestrial  magnetism.11  Becquerel 12  has  concluded  from 
receut  experiments  of  his  own  that  the  specific  magnetism 
of  ozone  is  still  greater  than  that  of  oxygen.  Faraday  was 
ablo  by  filling  thin  glass  bulbs  with  oxygen  at  different 
densities  to  show  that  the  magnetic  susceptibility  decreased 
with  the  density,  apparently  in  simple  proportion.  Some 
numbers  giving  an  idea  of  the  magnetic  susceptibility  of 
the  various  weakly  magnetic  bodies  are  given  below. 

In  all  experiments  with  gases  or  fluid  media,  and  iudeed  FarndnyV 
in  every  possiblo  magnetic  experiment  more  or  less,  it  is  "P**1 
important  to  notice  that  the  resulting  magnetic  action  " 

tho  difference  between  tho  action  of  tho  movable  body  and  vntml 
the  action  on  the  aurrounding  medium.  This  was  first  magnetic 
pointed  out  by  Faraday.13  llo  prepared  three  solutions  *•  t"  "• 
of  ferrous  sulphate.  No.  1 contained  74  grains  of  the 
hydrated  salt  for  every  ounce  of  water ; No.  2 was  formed 
by  dilutiug  one  volume  of  No.  1 with  two  volumes  of 
water,  No,  3 by  diluting  one  volume  of  No.  1 with  fifteen 
volumes  of  water.  Three  glasses  glt  <73  and  three  tubes 
t ,,  tv  /9  were  filled  with  the  respective  solutions.  The 
glasses  wero  placed  in  succession  between  the  pointed  poles 
of  the  electromagnet,  and  the  tubes  tested  in  them  with 
the  following  result : — 
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We  have  here  the  experimental  confirmation  of  the 
important  theoretical  conclusion  (see  above,  p.  248)  that 
any  body  will  behave  pnramagnetically  or  diamagnetically 
according  as  it  is  surrounded  fcy  a medium  less  or  more 
magnetic  than  itself.  In  cases  where  the  square  of  tho 

11  Sc®  Exp.  Ilea.,  2347  *7.;  tlio  art.  MitmiroimT. 

**  C \mpUa  Rendut.  1881.  43  Ax/».  Rat.,  2362,  1845. 
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susceptibility  may  be  neglected,  it  is  clear  that  the  resultaut 
action  on  any  body  is  the  difference  between  the  action 
upon  it  and  the  portion  of  the  medium  which  it  displaces. 
This  principle,  which  is  the  analogue  of  the  Archimedean 
law  for  floating  bodies,  is  of  great  use  in  quantitative 
.magnetic  experiments.  It  was  exemplified  by  PlUcker,1 
and  extensively  applied  in  magnetic  observations  by 
Bccquerel2  Becquercl  found,  for  iustance,  that  the 
differences  between  the  couples  tending  to  set  a small  rud 
of  sulphur  in  water  and  in  air,  iu  magnesium  chloride  and 
iu  air,  and  in  nickel  sulphate  and  in  air  were  very  nearly 
the  same  as  the  corresponding  differences  for  a rod  of  wax. 

Very  curious  qualitative  illustrations  of  differential 
magnetic  action  are  obtained  by  scattering  drops  of 
alcoholic  solution  of  chloride  of  iron  iu  olive  oil;3  tho 
drops  of  chloride  collect  and  displace  tho  olivo  oil  in  tho 
places  of  stronger  force.  Another  form 4 * of  tho  samo 
experiment  consists  in  placing  a layer  of  oil  of  violets  over 
L’uiereni  a lay®r  of  solution  of  chloride  of  iron.  When  a narrow  cell 
liquids,  filled  in  this  way  is  placed  equatorially  with  the  iutcrfaco 
of  the  two  liquids  in  the  axial  Hue,  on  cxcitiug  the  electro- 
magnet the  iron  solution  rises  in  the  equatorial  plane 
forming  a disk-shaped  mass  around  tho  axial  liue.  Not- 
withstanding these  results  the  general  opinion  of  experi- 
menters seems  to  be  that  no  separation  of  tho  parts  of  a 
solution  can  be  effected  magnetically  once  the  constituents 
Confciitu-  have  been  thoroughly  mixed.  Thus  Faraday  * could  obtain 
emu  of  a ,l()  evidence  of  tho  concentration  of  an  iron  solution  near 
luutui*  th*  P°k  a Diagnet,  although  it  w'as  exposed  for  days 
not  sepv  togother  in  the  magnetic  field,  and  found  no  separation  of 
nli1.  the  oxygen  and  nitrogen  of  atmospheric  air,  although  they 
differ  greatly  in  their  magnetic  character, 
ftjrcf.  c-  Pliickcr  6 endeavoured  to  show  that  the  air  enclosed  in  a 
tsoo  o'  vessel  placed  between  tho  poles  of  an  electromagnet  was 
"TnUful  rare^e^  ky  the  magnetic  action.  Faraday,  however,  with 
almost  identical  experimental  orrangements  arrived  at  a 
negative  result. 

Magnetic  Elaborate  investigations  of  the  magnetism  of  chemical 
j*“*.  ^ compounds  have  been  made  by  G.  Wiedemann  with  a view 
SSL  t0  conncc*  tkeir  magnetic  properties  with  their  composition. 

coin-  A full  account  of  these  researches  will  be  found  m 
iK»uu  l*.  Wiedemann's  Galvanism" Bd  li  § 500  The  follow- 
'* iug  are  somo  of  the  more  important  of  his  conclusions  os  to 
uiflHii*.  tjie  cgecfc  0f  composition. 

1.  Tho  magnetic  susceptibility  of  the  dissolved  salt  by 
itself  is  nearly  independent  of  the  solvent,  being  propor- 
tional to  the  concentration., 

2.  If  the  magnetic  moment  m induced  by  a field  of 
unit  intensity  in  a unit  of  weight  of  the  salt  dissolved  in 
water  be  called  tho  “specific  susceptibility,”  and  the  product  ^ 
fx  — Am,  where  A is  the  molecular  weight  of  the  suit,  tho 
"molecular  susceptibility,"  then  tho  molecular  susceptibility 
of  the  dissolved  salt  of  tho  same  metal  with  different  acids 
is  approximately  the  same.  Tho  mttau  molecolur  suscepti- 
bilities for  nickelous,  cobaltous,  ferrous,  and  manganous 
salts  are  as  142  : 313  : 387  : 468. 

3.  Tho  molecular  susceptibility  of  cobaltous  salts  stands 
about  midway  between  the  rnuleculac  susceptibilites  of 
nickelou  nnd  manganous  salts;  and  the  ferrous  salts  stand 
midway  betwee  cobaltous  ami  manganous. 

4.  The  molecuu..'  susceptibility  of  dry  silts  (combined 
with  water  of  crystallization)  is  for  the  most  part  nearly 
the  same  as  their  molecular  susceptibility  in  solution. 

A similar  law  holds  to  a certain  extent  for  insoluble 


1 Pm*}-  Ann,,  1849.  d.  Chim.  et  d.  Pkyt.t  1850. 

* Matteucci,  L'ovnpUa  Ilendvs,  1853. 

4 Marangont,  !Fi«f.  Ltibl,  1881. 

* Kx)k  Hra  , 2757  ; we  aUo  P.lglif,  |I7«*.  Jte&l.,  1878. 

* Pwjih  1818  ; al.,>  Beer’*  txvatiwj  ntferr«il  to  iiliovt. 

\ ’ Sec  also  Phil.  J/r-7.,  1877 


salts  freshly  precipitated ; and  generally,  with  like  chemical 
properties  of  the  metallic  molecule,  the  molecular  suscepti- 
bility remains  tho  same.8 

5.  Two  diamagnetic  clemcuU  may  give  a maguctic  com- 
pouud ; e.(j.t  copper  and  bromiue,  both  diamagnetic,  give 
bromide  of  copper,  which  is  paramagnetic. 

6.  When  two  solutions  arc  mixed  and  the  salts  exchange 
their  constituents  by  double  decomposition,  tho  specific 
magnetism  of  the  solutions  taken  togother  is  unchanged. 

Whence  tho  conclusion  is  drawn  that  tho  susceptibility  of 
a binary  conipouud  is  made  up  by  addition  of  the  suscepti- 
bilities of  its  constituents,  and  that  these  constituents  pre- 
serve their  susceptibilities  unaltered  when  their  constitution 
or  atomic  arrangement  in  composition  is  unaltered. 

Moynecrystallic  Action. — Iu  what  precedes  wc  supposed  M.va»e- 
tho  inductively  mngnetized  body,  whether  paramagnetic  or  «>*ulli# 
diamagnetic,  to  bo  isotropic,  and  all  experiments  on  jis^1100' 

| magnetic  properties  to  bo  conducted  iu  a heterogeneous 
magnetic  field.  Iu  a uniform  field  such  a body  would  be 
acted  upon  neither  uy  force  of  translation  nor  by  rotutional 
couple.  The  case  is  otherwise  if  the  body  be  magnetically 
rcolotropic.  In  this  case,  according  to  the  mathematical 
theory,  (1)  the  body  ought  to  6ct  in  a uniform  field  so  as  Two 
to  place  its  axis  of  greatest  magnetic  permeability  of 
greatest  paramaguctic  and  of  least  diamagnetic  susccpti- 1 
bility)  parallel  to  tho  lines  of  force,  and  (2)  in  a hetero- 
geneous field  Faraday's  translational  force  from  places  of 
less  to  places  of  greater  resultant  forco  in  tho  case  of  para- 
magnetic, and  from  places  of  greater  to  places  of  less  iu 
the  case  of  diamagnetic  bodies,  ought  to  be  greatest  when 
the  axis  of  greatest  susceptibility  is  parallel  to  the  lines  of 
force,  least  when  the  axis  of  least  susceptibility  is  in  the  samo 
position,  and  lutermcdiato  for  other  positions  of  tho  body. 

In  observing  tho  first  class  of  phenomena  above  meu-  Approxl- 
tinned,  poles  with  flat  faces  aro  placed  on  the  electro- 
magnet.  Faraday  recommends  that  the  faces  should  be 
placed  at  a distance  of  about  one-third  of  their  breadth,  uiwccn 
Ho  warns  the  experimenter,  however,  that  the  uniformity  flat  j»oic* 
with  this  arrangement  iB  by  no  nicaus  perfect,  although  in  «**l  for 
general  sufficient  Tho  best  arrangement  would  be  to  use 
the  magnetic  field  in  tho  interior  of  a cylindrical  coil  of  b]Ag,,c. 
sufficient  length  wero  it  not  for  the  difficulty  of  attaining  cryoulUr 
the  requisite  intensity  in  this  way.  In  cases  where  there  is  BCliou 
any  doubt  it  is  well  to  givo  tho  body  ander  examination  a 
spherical  or  cubical  shape,  and  so  eliminate  the  tendency 
to  set  arising  from  heterogeneity  of  field. 

The  first  observations  of  the  magnocrystallic  couplo  were  ibsuc- 
made  by  Pliickcr,0  and  elaborate  investigations  of  the  crj»taJ1*» 
phenomenon  wero  made  by  him  in  conjunction  with  Beer,14 
in  tho  course  of  which  the  magnetic  properties  of  a larg*  cov««d 
number  of  c-ystallmo  bodies  were  examined,  riiicker  also  by 
detected  the  magnecrystallic  property  in  a rapidly  cooled  F'ucWr. 
cylinder  of  glass.  Shortly  after  Plucker’s  first  results 
wero  published,  Faraday  discovered  the  magnocrystallic  F-r*4ry. 
action  of  crystallized  bismuth.  At  first,  misled  no  doubt 
by  the  language  in  which  Plucker  stated  tho  newly  dis- 
covered facts,  he  did  not  recognize  the  identity  of  the  two 
phenomena ; but  on  further  investigation  he  was  ablo  to 
class  all  tho  observations  under  a few  simple  laws,11  which 
in  the  mathematical  form  given  to  them  by  Thomson  con- 1 
stituto  tho  theory  already  given.  To  the  observations  of 
Pliickcr  and  Faraday  Knoblauch  oud  Tyndall  added  the 
important  discovery  that  bodies  in  which  the  linear  density 
in  ono  direction  is  greater  than  in  another,  whether  as  a 
consequence  of  compression  or  of  stratification  artificial  or 
natural,  exhibit  magnetic  ocolotropy. 

• For  qualifications  see  Wicd.,  Gale.,  l.c. 

v Pltlcker,  Pogg.  Anu.,  1847,  1848,  1849,  1852. 

**  P!u:kcr  and  Beer,  Pogg.  Amtt,  1850.  1651. 
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It  is  conveoieut,  following  the  analogy  of  physical  optics, 
to  divide  magnetically  seolotropic  bodies  into  (a)  “uniaxal1’ 
bodies,  ft.*.,  those  that  are  symmetrical  about  one  principal 
axis  of  magnetic  susceptibility,  or,  in  other  words,  have  two 
of  the  principal  coefficients  of  magnetic  susceptibility  equal 
(*i-*s)»  ftn<*  W “biaxal1'  bodies,  it,  those  that  have 
the  three  principal  susceptibilities  unequal. 

Class  (a)  naturally  divides  itself  into  those  in  which  the 
susceptibility  parsllel  to  tho  axis  of  symmetry  is  greater 
and  thoee  in  which  it  is  less  than  that  in  the  plane  perpen- 
dicular to  it.  The  former  (where  *,>s1)  are  said  to  be 
positive,  the  latter  (iqc*,)  negative  uniaxals.  We  have 
also  to  attend  to  the  distinction  which  arises  according  as 
'the  mass  of  the  crystal  is  paramagnetic  or  diamagnetic 
(«,  and  both  + , or  both  - ).  We  have  then  the  follow- 
ing experimental  behaviour  in  uniaxal  bodies : — 


Seta  the  Axil  of  Symmetry 

Positive 

Negative 

| Paramagnetic 
( Diamagnetic 
j Paramagnetic 
| Diamagnetic 

Parallel  to  lines  of  force. 
Perpendicular  to  lines  of  force. 
Perpendicular  to  lines  of  force. 
Parallel  to  lines  of  force. 

Faraday  found  for  example  that  a crystal  of  bismuth 
suspended  with  its  plane  of  smoothest  cleavage  vertical  set 
witn  this  plane  perpendicular  to  the  lines  of  force,  but  was 
indifferent  when  suspended  with  this  plane  horizontal.  The 
axis  of  magnetic  symmetry  is  therefore  perpendicular  to 
the  plane  of  smoothest  cleavage,  and,  since  tho  substance 
is  diamagnetic,  it  is  a negative  uniaxal.  When  suspended 
in  any  other  way  the  crystal  set  so  that  the  magnetic  axis 
rested  in  a vertical  plane  through  the  direction  of  the  lines 
oi  force.  The  difference  between  the  behaviour  of 
magnetic  and  diamagnetic  uniaxals  is  beautifully  illustrated 
by  the  behaviour  of  pure  Iceland  spar,  which  is  a positive 
diamagnetic  uniaxal,  and  sets  the  optic  axis,  which  is  the 
magnetic  axis,  equatorially ; when,  however,  as  sometimes 
happens,  the  calcium  is  partly  replaced  by  iron,  its  physical 
properties  (optical  included)  being  thereby  unchanged, 
except  that  the  mass  of  the  crystal  becomes  magnetic,  it 
sets  the  optic  axis  axial.1 

Kagn-  All  these  cases  are  of  course  included  in  the  single  rule 
'■rjn.t-uUc  that  the  body  sets  the  axis  of  greatest  permeability  parallel 
rad  ***0-  ***•  *inos  °*  *orce-  Since  the  setting  of  weakly  magnetic 

Jeotor  «olotropic  bodies  depends  merely  on  the  differences  between 
•ur-  tho  principal  magnetic  susceptibilities,  it  follows  that  it  is 
r modief  independent  of  the  medium  in  which  the  body  is  placed, 
wedntn.  q^ia  waa  ^tablishod  experimentally  by  Faraday,2 *  who  found 
the  magnecry stall ic  couple  exerted  on  ^ crystal  of  bismuth 
to  be  the  same  whether  it  was  surrounded  by  air,  by  water, 
or  by  a saturated  solution  of  protosnlphatc  of  iron. 

PlUcker  gives  the  following  list  of  uniaxal  seolotropic 
bodies 

Magnetic. 


Positive, 

Spathic  iron  ore. 

Seapolite. 

Green  uranite. 

Ferruginous  sulphate  of  mag- 
nesia. # 


Negative. 

Tourmaline. 

Beryl. 

Dioptase. 

Vesurian. 

Sulphate  of  nickel. 
Ammoniochloride  of  copper. 


Positive. 

Calc-spar. 
Antimony. 
Molybdate  of  lead.'- 
Anenids  of  lead. 
Sulphate  of  potash.' 
Nitrate  of  potash. 


Diaxaqnxtic. 

Negative* 

Bismuth. 

Arsenic. 

Ice. 

Zircon. 

Mellite. 

Cyanide  of  memory. 
Arscniate  of  ammonium. 


1 Tyndall  and  Knoblauch,  Pk£.  Mag.,  1850. 

■ Ftt  Ret  , oraSay-,  IMS.  A later  bit  much  more  extensive  series 

of  experiment*.  l«u  tD  the  name  result  [Rxp.  Rts.,  *cr.  xxt.  1855V. 


The  phenomena  in  tho  case  of  biaxal  aeolotropics  are 
naturally  more  complicated ; but  they  are  all  comprehended 
in  the  simple  rule  given  above  (page  214)  that  the  axis  of 
greatest  paramagnetic  or  of  least  diamagnetic  resultant 
susceptibility  in  the  horizontal  plane  tends  to  set  itself 
parallel  to  the  lines  of  force,  or,  in  the  words  of  Faraday, 
tho  body  tends  to  set  so  as  to  allow  the  greatest  number 
of  lines  of  magnetic  induction  to  pass  through  it  In  the 
azimuth  just  mentioned  tho  body  is  in  stable  equilibrium, 
in  the  perpendicular  azimuth  in  unstable  equilibrium. 

There  are  two  axes  of  suspension  in  the  plane  of  the  axes 
of  least  and  greatest  susceptibility,  viz.,  the  normals  to  the 
circular  sections  of  the  ellipsoid  *,x2  + + k3x*  = constant, 

such  that  the  body  behaves  indifferently;  these  axes  were 
called  by  PlUcker  the  “ magnetic  axes”  of  tho  body.  If  we 
observe  the  times  of  vibration  Tlt  Tr  Ts  of  a sphere  of 
the  substance,  when  the  axes  *j,  respectively  aro 

vertical,  then  we  have  at  once  by  the  theory  already  given 

T4 ; T,  : T, : : 1/V«S  - *, : 1/v/*,-  *,  : 1/Vwj-it, ; 
whence  1/TJ  + 1/TJ « 1/TJ,  and  tan«  — T^/Tj,  « being 
the  angle  between  either  magnetic  axis  and  the  axis  of 
greatest  magnetic  susceptibility.  These  results  were  veri- 
fied experimentally  by  Plucker.* 

Slagnecrystallic  phenomena  of  the  second  kind  were  Pbeno- 
looked  for  by  Faraday  very  darly  in  the  history  of  the®*®*0* 
subject,  but  at  first  be  was  unsuccessful  in  detecting  them.4 
He  seems,  however,  to  have  understood  and  clearly  repre- 
sented to  himself  in  his  own  way  their  close  connexion 
with  the  phenomena  of  the  first  kind,  for  he  alluded  to  the 
subject  more  than  once,  and  finally  in  the  twenty-sixth  series 
of  bis  experimental  researches,  where  he  explained  at  length 
his  magnetic  theory,  he  showed  that  such  an  effect  ought 
to  exist,  and  actually  succeeded  in  observing  it  in  the  esse 
of  a crystal  of  bismuth,  which  he  found  to  be  less  repelled 
from  places  of  stronger  to  places  of  weaker  force  when  its  First  <lis) 
axis  was  parallel  to  the  lines  of  force  than  when  it  was 
perpendicular  to  them.  He  concluded  that  with  Iceland  ^ t*Ta' 
spar  the  translational  force  ought  to  be  greatest  when  the  bismuth, 
axis  is  parallel  to  tho  lines  of  force,  and  least  when  it  is 
perpendicular  to  them;  but  his  apparatus  was  not 
sufficiently  delicate  to  show  the  effect 

Unliko  the  msgnecrystallic  phenomena  of  the  first  kind,  Phcno. 
those  of  the  second  kind  depend  on  the  difference  between 
the  susceptibilities  of  the  body  and  of  tho  surrounding 
medium.  Faraday  5 demonstrated  this  conclusion  expert- 
mentally  by  covering  crystals  of  the  red  prussiate  of  dspend 
potash  with  a thin  layer  of  wax  to  prevent  dissolution,  and 
immersing  them  in  solution  of  sulphate  of  iron  of  various 
strengths  between  the  pointed  poles  of  an  electromagnet,  m 
In  water  tho  crystal  was  attracted  to  places  of  stronger 
force  in  all  positions,  in  concentrated  solution  of  sulphate 
of  iron  repelled  in  all  positions,  while  in  a solution  of  14 
or  1&  volumes  of  the  concentrated  solution  to  6 volumes 
of  water  it  was  attracted  when  the  axis  of  symmetry  was 
parallel  to  the  lines  of  force  and  repelled  about  as  strongly 
when  the  axis  was  perpendicular  to  them.  Here  then  the 
crystal  actually  behaved  paramagnctically  in  one  direction 
and  diamagnetic&lly  in  the  other.  Similar  results  can  be  ob- 
tained with  Iceland  spar  in  a mixture  of  alcohol  and  watev 
The  prediction  of  the  second  class  of  magnecry  stall  ic 
phenomena  is  ono  of  the  most  extraordinary  instances  of 
the  theoretic  insight  which  formed  to  large  a part  of  the 
genius  of  Faraday.  The  laws  of  the  phenomena  of  the 
first  class  might  be  regarded  as  merely  a skilful  classifica- 
tion of  observed  facts,  but  tho  passage  therefrom  to  the 
second  class  was  a step  of  the  first  magnitude  ; it  constitutes 
in  fact  the  root  of  tho  whole  matter.  To  Sir  William 

• PMl.  Trans.,  1858.  4 Afp.  Res.,  2552,  October  184$. 

s Kip.  Res.,  ter.  xxr.,  1855. 
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Thomson  belongs  the  credit  of  throwing  the  laws  of  ntagne- 
eryhiallic  action  into  the  appropriate  mathematical  form, 
and  of  showing  that  they  range  themselves  quite  naturally 
under  the  theory  of  Poisson.1 

Tyndall  succeeded,  where  Faraday  had  failed,  in  showing 
the  magnecry stall ic  phenomenon  of  the  second  kind  in 
Iceland  spar.  It  is  particularly  instructive  to  compare  his 
results  for  carbonate  of  iron  and  carbonate  of  liine,  both 
positive  uniaxals,  but  tbe  one  moguetic  and  the  other 
liamaguetic.  His  results  are  as  follows 
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station  Influence  of  Crystalline  Form , Compression , dmc.,  in  pro- 
••i  mag-  during  Magnetic  jEvlotropy. — In  general  the  magnetic 
'®el,c  aeoloknpy  stands  in  close  relation  to  the  crystalline  form, 
-trapv  to  consequently  to  a considerable  extent  also  to  the  optical 
rry-tal-  properties.  Thus  crystals  of  tho  regular  system  exhibit  as 
>»*>•  a rule  ho  magnecrystallic  properties,  but  there  appear  to  be 
••'jm.  exceptions  in  tho  case  of  certain  pyroelectric  crystals  such 
as  boracite.  Again,  crystals  that  have  one  crystallographic 
axis  of- symmetry  ere  usually  magnetically  uniaxal,  but  the 
optical  distinction  of  positive  and  negative  docs  not  involvo 
the  corresponding  magnetic  distinction,  as  is  shown  by  the 
results  of  Tyndall  and  Knoblauch  with  pure  Iceland  spar 
and  Tceland  spar  in  which  part  of  the  calcium  is  replaced 
by  iron.  Crystals  that  are  optically  biaxal  are  os  a rule 
magnetically  biaxal,  but  the  magnetic  properties  cannot  bo 
deduced  immediately  from  the  optical 
Effect  of  If  a small  cylinder  be  made  of  a pasto  formed  with  finely 
snmprca-  ground  bismuth  and  gum  water  it  will  point  equatorially 
•io"-  in  a heterogeneous  field,  but  if  the  roll  bo  squeezed  flat 
•nJ?d*U  *ke  plate  thus  formed  will  point  axially,  although  its  length 
Knob-  he  ten  times  its  breadth.  A roll  of  paste  of  powdered 
touch,  carbonate  of  iron,  again,  will  point  axially,  the  plato  formed 

by  squeezing  it  flat  equatorially.3  From  these  results 
Tyndall  and  Knoblauch  concluded  that,  if  the  arrangement 
of  the  particles  of  any  body  be  such  as  to  present  different 
degrees  of  proximity  in  different  directions,  then  the  lino 
of  closest  proximity,  other  circumstances  being  equal,  will 
stand  axial  if  the  mass  be  magnetic,  equatorial  if  the 
mas#  be  diamagnetic.  They  constructed  parallelepipeds 
<1  in.  x J in.  x J in.),  first,  by  gumming  together  rectangular 
slips  of  sandpaper  (1  in.  x £ in.),  secondly,  by  gumming 
together  squares  of  the  same  (J  in.  x $ in.).  The  paper 
was  comparatively  indifferent,  while  tho  sand  by  itself 
was  magnetic  ; and  it  was  found  that  the  first  model  set  its 
longest  dimension  axially,  while  tho  second  set  its  longest 
dimension  equatorially ; i.e.,  the  layers  of  sand  set  in  both 
cases  axially.  Tyndall4  has  observed  similar  magnccrystallic 
actions  with  naturally  stratified  bodies  such  as  shale,  and 
in  fibrous  bodies  such  as  wood.  He  was  even  able  by 

1 Phil.  Mag.,  March  1851  ; or  Reprint,  chap.  x. 

* In  1851 ; sec  Wiad.,  tlalv  . ii.  j?  630. 

1 TyiwUll  awl  Ktmhlaucb,  PhU.  Mug.,  1850. 

• Phil.  Mug.,  1851. 
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squeezing  plates  of  bismuth  to  apparently  reverse  the 
magnetic  character  of  the  substance  ; for  the  compression 
rendered  the  plates  reolo  tropic  with  an  axis  perpendicular 
to  their  longest  dimension,  and  in  consequence  they  set 
axially  like  plates  of  n paramagnetic  substance.  A 
crystal  of  bismuth  compfeased  in  a direction  perpendicular 
to  the  ordinary  magnetic  axis,  i.e.,  parallel  to  the  planes  of 
principal  cleavage,  had  its  behaviour  reversed  as  to  the 
second  class  of  magnecrystallic  effects,  tho  ratio  of  tho 
repalitons  when  the  crystal  was  set  with  its  original  axis 
axuil  and  with  its  original  axis  equatorial  having  been 
changed  from  71:100  to  112: 100.  It  was  also  found 
possible  by  aqueezing  a ball  of  bismuth  dough  unequally 
in  two  perpendicular  directions  to  imitate  a biaxal  magnetic 
crystal  »uch  as  heavy  ipar.  Tyndall  and  Knoblauch 
attempt  to  explain  the  magnetic  phenomena  exhibited  by 
crystals  proper  by  means  of  these  rcsulta  They  assume 
that  the  planes  of  cleavage  are  directions  of  closer  aggrega* 
tion,  and  therefore  tend  to  point  axially  in  magnetic  and 
equatorially  in  diamagnetic  crystals.  For  example,  the  Theory 
first  of  the  above-mentioned  sandpaper  models  would 
represent  magnetic  crysUls  that  cleave  parallel  to  their  axis,  an<j 
the  second  magnetic  crystal!  which  cleave  perpendicular  KnoV 
to  their  axis.  If  we  regard  this  theory  merely  as  a way  touch, 
of  representing  tbe  facts  of  observation,  even  if  we  allow  it 
to  be  sufficient,  it  is  far  inferior  in  simplicity  to  the  theory 
of  Faraday  and  Thomson,  the  sufficiency  of  which  is  not 
disputed.  Regarded  as  an  attempt  to  peuctrate  a little 
farther  into  the  relation  between  molecular  structure  and 
magnetic  properties,  it  is  of  great  interest  and  importance, 
even  if  we  admit  that  like  most  other  speculations  of 
tho  kind  it  leads  us  but  a little  way  j for  the  question 
arises  immediately,  How  does  proximity  of  tho  molecules 
increase  specific  inductive  capacity  ? This  last  question  is 
all  the  more  difficult  to  answer  that  no  experiiD«*Di  has 
ever  yet  been  adduced  wherein  the  effect  of  the  mutual 
induction  of  the  parts  of  a diamagnetic  or  weak  para- 
magnetic body  plays  an  undoubted  part.5 

Discussion  as  to  the  Existence  of  Dio  magnetic  Polarity. — - Contro- 
Soon  after  Faraday’s  first  discovery  of  diamagnetism,  aa  louctro 
animated  discussion  aroso  as  to  the  proper  way  of  stating  ii.Kdia- 
the  facts  involved  in  the  new  phenomenon.  Faraday  him-  j ularltj 
self  inclined  in  the  first  instance  to  put  tho  matter  by  Varadsy 
saying  that  under  tho  actiou  of  an  inducing  force  a 
diamagnetic  body  is  magnetized  in  a direction  opposite  to 
that  of  soft  iron  ; at  a later  period  he  abandoned  this  form 
of  statement  in  favour  of  what  he  called  the  theory  of 
magnetic  conduction,  which  fitted  better  with  his  ideas  at 
to  the  part  played  by  the  surrounding  medium  by  mean* 
of  which  magnetic  action  is  transmitted  from  one  body  to 
another.  Faraday's  first  theory  under  the  name  of  th«i 
theory  of  diamnguctic  polarity  was  immediately  adopted 
by  tho  Continental  physicists,  such  as  Weber,  Reich, 
and  Pnggendorff,  who  naturally  found  it  consonant  with 
their  favourite  views  as  to  action  at  n distance.  It 
was  also  supported  in  England  by  Tyndall  and  others. 

Many  experiments  were  advanced  on  both  sides  of 
the  question,  awl  the  mult  was  much  instructive  illua 
tration  of  the  laws  of  magnetic  action.  But  the  con 
troversy  settled  nothing,  because  in  point  of  fact  there  watj 
nothing  to  settle.  Either  theory  was  perfectly  sufficient 
when  properly  applied,  to  represent  the  phenomem  • 
and  each  left  the  question  of  tbe  ultimate  nature  of 
paramagnetic  and  diamagnetic  action  where  it  found  it 
This  ought  to  have  been  evident  after  Thomson  had  shown 
♦hat  the  phenomena  were  included  in  a perfectly  natural 
gcneralizatian  of  Poisson's  theory,  indicated  in  fact  by 

6 Tarotlay,  Exp.  Res.,  2825,  There  Is  a further  difficulty  i% 

'««  esse  *jf  diiimsgtit'lii:  bodies.  See  Thojnsoa's  letter  to  Tyndall, 

Reprint  of  Pujkis  on  Mu.  and  Mug.,  p.  53 G. 
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Poisson  himself,  and  demonstrated  that  Faraday'*  con- 
ception of  the  phenomena  was  only  another  method  of 
viewing  the  fact*  leading  to  identical  conclusions.  Faraday 
himself1  seems  in  the  end  to  have  considered  that  the 
difference  was  a matter  of  phrases.  Since  Clerk  Maxwell’s 
elaborate  mathematical  reconstruction  of  the  theories  of 
Faraday  this  seems  to  be  universally  recognized,  and  the 
discussion  has  subsided.  For  a full  acrount  of  the  various 
interesting  experiments  that  were  made  during  the  contro- 
versy the  reader  may  be  referred  to  Wiedemann's  Gal - 
MjatrwiKs,  § 658  *7.,  and  to  the  reprint  of  Tyndall’s  Papers 
u Diamagnetism  and  J fagnecrj/stallic  Action,  pp.  7G  sq. 

Numerical  Data  respecting  the  Susceptibility  of  ITeally 
XTagnctic  Bodies. — The  earlier  experimenters  arrived  for  the 
nost  part  at  the  conclusion  that  the  susceptibility  »c  of 
weakly  magnetic  bodies  is  constant  Among  theso  may  be 
mentioned  Weber,  who  experimented  with  bismuth,  R 
Becquerel,2  Tyndall,3  Joule,4  Reich,4  and  Matteucci,®  who 
experimented  ‘on  various  substances  by  means  of  the 
torsion  balanco ; Christie,7  who  worked  with  bismuth, 
and  Arndtsen,8  who  workod  with  ferric  sulphate  and 
ferric  chloride,  both  using  Weber's  cliamagnetometer ; and 
Wiedemann,9  w'ho  experimented  with  solutions  of  a variety 
of  salts,  E.  Becquerel,  however,  in  some  of  his  experi- 
ments, c.g.,  with  sulphate  of  nickel,  found  that  k showed 
a tendency  to  decrease  for  very  large  values  of  the 
magnetizing  force  ; Plucker,10  who  tested  a great  variety  of 
substances  (pdwdered  or  in  solution)  by  measuring  with  a 
delicate  balance  the  attraction  or  repulsion  exerted  upon 
them  by  on  electromagnet,  arrived  at  a similar  conclusion  ; 
but  the  methods  of  both  theso  experimenters  are  open  to 
suspicion. 

A largo  number  of  relative  results  were  ootamed  by  the 
earlier  experimenters,11  but  in  some  cases  the  methods 
employed  xvero  not  satisfactory,  and  in  others  the  results  so 
evidently  depend  on  the  state  of  aggregation  of  the  material 
that  they  are  of  little  importance.  The  following  tables 
will  give  the  reader  somo  idea  of  tho  relative  magnitudes 
of  tho  susceptibilities  of  different  substances’ : — 

PI  ticker's  Table  for  Magnetic*. 

Iron  100,000  Ferric  chloride,  cone.  soln.  98 

iron  oro 40,227  Ferric  eolplut©  „ 68. 

ferric  oxide 280  Ferrous  chloride  ,,  84 

Hematite,... 134  Ferrous  sulphate  „ 126 

Specular  iron  oro 633  Nickclous  oxide 35 

Hydrated  ferric  oxide ....  156  Hydrate  of  do . 106 

Ferric  sulphate 11  Hydrated  manganic  oxide  70 

Green  vitriol. 78  Mangano-manganic  oxide.  167 

Nitrate  of  iron,  cone.  sola.  34 

Tho  numbers  here  deuoto  specific  magnetic  susceptibility  ; i.t., 
equal  weights  of  the  substances  are  compared. 

► »M<tuT  Jiesults  qf  Faraday  and  Becquertl. 

« "I  Ferrous  chloride,  cone.  | Hydrogen  .7. -O'l 

&»•<  solutiou ° Ammonia  grts -0*5 

Ammoniac*!  solution  of  Cyanogen.. -09 

cuprous  Oxide. 4-184  Glass -18  2 

Do.  of  cupric  oxide 4- 120  Pure  tine - 75 

Oxygen 4- 176  Eth*r ..  -76 

Air 4 34  Alcohol  absolute -79 

Olefiant  gas  40  6 Oil  of  lemons  -60 

fitrogen 1 40*3  Camphor -82 

faenum... 00  Cain  ph  ire -83 

Carbonic  ncid 0 0 Linseed  oil —86 

1 Bee  a letter  to  MstteMri  dated  November  2,  1855,  published,  in 
Bence  Jones’s  Lift  and  Letter * qf  Faraday,  ref-rioted,  I®  Tyndall's 
9lanagnetisvt  and  SfagnecrystalUc  Action,  p.  180. 

■ Ann,  d.  Chim.  <t  d.  Phys. 

• Phil.  Mag.,  1851.  « PM.  Mag.,  1852. 

1 Pogg.  Ann.,  1856.  • Ann.  d.  Chim,  et  d.  Phys.,  1869. 

” Pogg.  Ann.,  1858.  • Pogg.  Ann.,  1868. 

• Pag g.  An»..,  1865.  *•  Pogg.  Ann.,  1854. 

11  B.q.,  ntsrker.  Pogg.  Ann.,  1848,  1851,  kc.  ; F..  Berqnerel,  Ann. 
tt.  Chim.  ft  A.  Phys.,  1850,  1351,  1355.  Ate  ; Msttencri,  Ccmptn 
^rnrin*,  1*58.  nnd  Coars  if  Induction,  1554  ; Wiedemann,  Pogg. 
•an.,  1S65,  1803,  eLt. 


OUv*  -86  Chloride  of  arwmte -122 

Wax. - 87  Fused  be  rata  of  lead  ......  - t vf 

Nitric  acid -88  Pboophorua*  —167 

Wat«r. -966  Selenium* -168 

Ammonia  solution .......  —98  Pure  copper*  -171 

Bisulphide  of  c.arbou. .M  —109  hiltlilvrr*  ,M  -235 

Rat.  eolutioa  of  uitra.  w.  - 100  Pure  gold*.... ......  ........  -350 

Sulphuric  ncid - 104  Bismuth - 1967 

Sulphur -118 

I The  reeelte  marked  with  an  asterisk  are  taken  from  Recqnerel ; 
the  rest  are  from  Paradur.  ’Hie  numbers  re  lute  to  eqnal  v,. tomes 
of  the  sulwSaticea,  nnd  die  medium  is  supposed  to  ba  vacuum  ; to 
that  water  in  air  would  be  represented  by  100. 

The  numbers  of  Fursdsy,  lWonerel,  mid  Mnttcticci  agree  very 
fairly  ; e.g.,  according  to  Faraday  the  sasceptibilities  at  w ter, 
oxygen,  and  air  are  as  - 200  * 4 1 '8  ; 4 *352,  according  to  Ik crjueral 
ns  - 100  :4l‘82:4 '352.  Pliicker’s  results  do  not  agree  so  well 
with  those  of  Faraday  and  Becqusrel ; but  Ins  method  was  faulty. 

Within  the  last  five  years  a large  number  of  absolute 
determinations  of  a have  been  made,  chiefly  for  bismuth  and 
ferric  chloride.  Toepler  and  Von  Ettingahauscn 12  in  their 
experiments  on  bismuth  need  with  some  alteration  the 
method  of  induced  currents  employed  by  Weber13  in  the 
earliest  attempts  that  were  made  to  determine  the 
susceptibility  of  bismuth.  Like  Weber  they  compare 
bismuth  with  iron,  au  unsatisfactory  procedure  on  account 
of  the  great  variability  of  the  susceptibility  of  iron  for 
different  magnetizing  forces,  and  for  different  samples  with 
the  Eume  maguetizing  force. 

Silow  worked  with  ferric  chloride.  In  his  first  set  of  .->»i*w. 
experiments14  he  observed  the  time  of  vibration  of  an 
astatic  needle  suspended  over  a cylindrical  vessel  filled 
with  the  solution ; in  his  second  investigation 15  the  solution 
was  placed  in  a glass  globe,  on  the  outside  of  which 
insulated  wire  was  wound  so  that  a given  current  in  it 
produced  a uniform  magnetic  field  whose  strength  could  be 
calculated  ;1#  tho  deflexion  of  a properly  astatiaed  needle 
suspended  inside  the  globe,  was  observed  wben  the  globe 
was  empty  and  when  it  was  full,  and  thence  it  was  calcu- 
lated ; in  his  third  determination  17  he  used  the  method  of 
Toepler  and  Von  Ettingshausen  so  improved  as  to  allow  an 
absolute  determination  of  k to  be  obtained  directly. 

Borgm&un  18  enclosed  one  coil  within  another,  and  filled  <>>nc- 
the  hollow  cylindrical  space  between  them  with  the  solution 
of  ferric  chloride  to  be  tested;  he  also  used  the  ring 
method  of  Stoletow  and  Howland. 

Jacques,1*  following  a method  elaborated  by  Rowland,  ' 
measured  the  repulsion  of  crystals  of  bismuth  and  Iceland  « "** 
spar  placed  with  their  magnetic  axes  axially  and  equaiori-  k ",wUdA- 
ally  between  the  poles  of  a UuhmkorfFs  electromagnet,  th* 
field  of  which  was  carefully  explored  after  the  manner  of 
Verdct  by  means  of  a small  coil  moved  through  a known 
distance  in  different  parts  of  it ; from  these  observation* 
tho  two  principal  magnetic  susccDtibilitics  were  calcu- 
lated. 

Schubmeister80  experimented  with  ferric  chloride,  nshig  > •»»■* 
the  same  method  as  Howland  and  Jacques.  «rej*ter. 

In  the  experiments  of  Eaton21  tho  method  formerly 
employed  by  Wiedemann  was  adopted ; the  data  in  his 
paper  are,  however,  insufficient  for  an  absolute  doterminar 
tion  either  of  the  magnetizing  force  or  of  k ; in  fact  be 
determines  merely  the  force  with  which  the  magnetic  body 
is  attracted  and  the  magnetic  moment  of  the  electromagnet, 
assuming  that  the  strength  of  tho  magnetic  field  at  a given 
point  is  proportional  to  the  latter, — which  is  not  necessarily 
true,  for  tho  magnetic  distribution  in  tho  coro  of  the 
electromagnet  may  alter  with  increasing  current 

,J  Pogg.  Ann.,  1S77.  ” FI.  MaajbtiU.,  Thl.  lii. 

14  IVisd:  Ann.,  1677.  M ir*rf.  BeiU.,  1879. 

“ See  Maxwell,  El.  and  Mag.  vol.  IL  8 672. 

w Wird.  Ann.,  1898.  >•  lF»>rf.  JBtilL,  1879. 

*•  Silliman’*  Jour.,  1879.  The  published  reeult*  are  vitiated  bj 
■or*r*  e»ror  of  rakuhtien  ; but  the  experiments  are  to  be  repeated. 

M »#  ten.  Her.,  ]5d2.  W*ed,  Ann.,  18S2 
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Von  Ettiugshausen 1 in  the  moat  recent  research  on  the 
aubject  with  which  we  are  acquainted  has  made  determine- 
tion  of  the  susceptibility  of  bismuth  by  four  different 
methods.  The  first  of  these  was  that  formerly  used  by 
Toepler  and  himself,  with  the  addition  that  the  action  of 
the  bismuth  bar  was  compared  with  that  of  a solenoid  of  as 
nearly  the  same  dimensions  as  possible  through  which 
flowed  a current  of  given  strength  (an  artifice  previously 
used  by  Christie).  The  second  method  consisted  in 
measuring  the  force  with  which  a portion  of  the  diamag- 
netic substance  hung  in  the  axis  of  a coil  snd  near  one  of 
its  ends  was  repelled  out  of  the  coil  when  a known  current 
passed  through  it.  The  third  method  was  that  of  Howland 
and  Jacques.  The  fourth  consisted  in  measuring  the 
deflexion  of  a magnetometer  needle  produced  by  placing  a 
piece  of  the  diamagnetic  substance  between  the  poles  of  a 
powerful  magnet  under  whose  action  the  magnetometer 
needle  had  come  to  rest  in  the  first  instance.3  The 
agreement  between  the  results  obtained  by  all  the  different 
methods  was  very  fair  considering  the  smallness  of  the 
effects  to  be  measured  in  some  of  them.  The  second 
method  is  pronounced  to  be  the  best,  and  by  means  of  it 
ho  gives  also  a determination  of  * for  ferric  chloride. 

Some  of  the  results  of  the  different  experimenters  for 
bismuth  are  given  in  the  following  table  : — 


Magnetising  Force. 

Authority,  Ac- 

63 

301 

j 25*8  to  128 
71*4  to  110  *2 
39*2  to  82*2 

14  6 
14  9 

16*4 

14  6 
13*99 
14*54 
13*45 

Calculated  by  Stoletow  from  cer-  i 
tain  multi  of  'Weber's,  see 
Silow,  Wied.  Ann.,  1882. 

Calculated  bv  Von  Ettingshausen, 
l.c.,  from  Weber. 

Calculated  by  Von  Ettingsha,.tt<«ii> 
l.c.,  from  Christie. 

Three  different  samples  by  Von 
Ettingshausen'*  second  method. 

Most  of  the  specimens  contained  slight  traces  of  iron. 
Although  the  range  of  the  magnetizing  force  in  Von 
Ettingshauson’s  experiments  was  considerable,  * was  very 
nearly  constant ; if  there  was  any  tendency  to  variation, 
it  was  decrease  with  the  large'roagnctizing  forces. 

The  results  for  ferric  cUoride  are  not  so  concordant 
Bilow,  after  comparing  his  own  earliest  result  (10**-  81 
for  a solution  of  density  1*475,  magnetized  by  the  earth’s 
horizontal  force)  with  those  of  Horgmann  (10®*  — 48*8, 
density  1*87,  magnetic  force  40  to  59),  concluded  that  the 
susceptibility  of  ferric  chloride  probably  follows  the  same 
law  as  that  of  iron ; i.e.,  it  first  increases,  then  reaches  a 
maximum,  and  afterwards  decreases  more  or  less  slowly. 
His  later  experiments  confirm  this  conjecture,  and  he  finds 
that  * has  a maximum  value  for  a magnetizing  force  of 
about  *4  C.O.S.  The  smallest  force  used  was  about  *08 
C.G.S.  and  the  corresponding  value  of  10®*  was  34;  the 
largest  value  of  10®*  occurring  in  his  tables  is  179.  The 
values  obtained  in  his  last  investigation  are  smaller  than 
those  given  in  his  first  table,  but  there  is  the  same  in- 
crease and  decrease.  The  following  are  his  latest  results  - 


The  unit  of  g is  the  earth’s  horizontal  force,  presumably 
at  Moscow. 

From  the  observations  of  Arndtsen  on  a solution  of 
density  1*495  Silow®  calculates  10®*- 57*5  (magnetic  force 
20*3).  For  a solution  of  density  1*395,  with  magnetiz- 
ing form  from  38  to  252,  Schuhmeiater  gets  10®*  — 30 
to  39.  Von  Ettingshausen,  fora  solution  of  density  1*48, 
with  magnetizing  force  14  to  20,  gets  10®*-59*to  56. 

The  following  are  the  values  of  10®*  obtained  by 
Schuhmeister  for  various  substances. 


n 

ns 

1308 

M»7  j 

Water 

- 55 

-*45 

- *44 

Alcohol 

- *45 

- 42 

- -38  • 

- -46 

- *37 
: 1 

Ether 

-*40 

-*29 

! r 


Oxygen  from  chlorate  of 

pot &sb 

Oxygen  from  electruly-u  j 
ozonized  j 

Nitrogen 


MS 


i *046 
[ *056 
i*117 
I 103 
I *0278 
I 0232 


141-8 

nr  s 

*059 

*122 

*067 

*128 

*181 

*177 

*0377 

*0496 

*03S0 

•0437 

Relation  op  Magnetism  to  other  Physical 
Properties. 

S 'hods,  Jctrring,  or  Vibration.— The  effect  of  these  in  aid- 
ing the  action  of  an  inductive  magnetic  force  was  known  to 
Gilbert ; and  it*was  also  known  to  the  earlier  experimenters 
that  the  permanent  magnetism  of  a body  not  subject  to 
external  magnetizing  force  was  destroyed  by  like  causes. 
The  action  is  precisely  similar  to  that  found  in  the  case  of 
bodies  temporarily  or  permanently  deformed  by  mechanical 
stress,  and,  again,  to  the  first  effects  of  temperature  ou 
bodies  temporarily  or  permanently  strained,  or  temporarily 
or  permanently  magnetized.4  The  effect  may  be  conceived 
as  consisting  of  a loosening  of  the  molecules  for  tho  moment, 
so  that  they  follow  more  easily  any  force  acting  on  them 
whether  mechanical  or  magnetic.  The  following  parallel 
statements,  taken  from  the  results  of  Wiedemann,  who 
has  devoted  nmch  careful  study  to  these  phenomena,  will 
sufficiently  illustrate  the  matter 


1.  Jarring  a body  under  twist-  • I.  Jarring  a bar  under  magne-  Wilt- 

ing stress  causes  increase  of  tiring  force  causes  increase  of  menus 
twist.  magnetization.  parallel 

2.  Permanent  twist  In  a wire  II.  Permanent  magnetization  »tate- 

is  diminished  by  jarring.  in  a bar  is  diminished  by  jarring,  m-nta. 

3.  A wire  permanently  twisted  IIL  A bar  permanently  mag- 

and  then  partly  uhtwisted  loses  netized  and  then  partly  demag- 
or  gains  twist  when  jarred  netized  loses  or  gains  magnetic, 
according  as  the  untwisting  is  tion  according  as  the  demagnet- 
small  or  great.®  ization  is  small  or  great® 


Minuter  details  regarding  the  effects  of  jarring  will  be  found  in 
memoirs  by  Wiedemann,'  From  me,  Auerbach,  and  others  already 
quoted.  The  reader  may  also  consult  Warburg,  Porn.  Ann 
1870,  and  Villari,  Fogg.  Ann.,  1869.  W ’ 


Mechanical  Strain  produced  by  Magnetization. The 

starting  point  of  accurate  research  on  this  aubject  was  the 
discoveiy  made  by  Joulo®  in  1842  that  & bar  of  aoft  iron 
lengthened  when  it  was  temporarily  magnetized  in  the 
longitudinal  direction.  When  the  magnetizing  force  was 
removed  the  bar  shortened,  but  in  general  not  quite  to  its 

• Wied.  Ann.,  1882. 

4 Compare  also  the  effect  of  the  same  causes  on  the  temporary  and 
midcal  charge  of  Leyden  jara,  art.  Electricitt,  vol.  viii  p.  40. 

• It  is  possible  in  this  way  even  to  cause  a wire  to  reverse  its  twist 
and  a bar  to  reverse  its  magnetization  by  jarring. 

• His  attention  bad  been  drawn  to  the  snbject  in  1841  by  a Mr 
A retail,  who  bad  suspected  the  existence  of  some  such  effect.  Joule's 
papers  on  the  subject  are  in  Sturgeon,  Ann.  of  EL,  1842,  and  Phil . 
A fay.,  1847. 
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oriental  length.  Tills  residual  extension  was  due  in  part  to 
permanent  magnetism,  but  he  found  that  the  permanent 
magnetization  due  to  a current  1 088  was  reversed  from  - 1 ’3 
to + 25  by  a current  175,  while  two-thirds  of  the  permanent 
extension  was  still  left.  The  actual  elongation  of  an  iron 
bar  magnetized  to  saturation  wns  found  to  be  from 
rinnnrc^  of  ila  wliole  )*ngtb.  The  exten- 
sion varied  approximately  as  the  square  of  the  intensity 
of  magnetization  (temporary  or  permanent).  The  general 
character  of  the  pbeuoniena  is  the  same  in  soft  or  bard  iron, 
and  in  soft  or  |iard  steel;1  but  the  effects  are  smaller  with 
hard  than  with  soft  bars. 

It  was  found  that  longitudinal  compression  of  the  bnr 
influenced  the  magnetic  extension  little  if  at  all;  on  the 
other  hand,  longitudinal  traction  was  found  to  diminish  it, 
and  in  the  case  of  thin  wires  under  considerable  tension 
the  magnetization  caused  a contraction.  Thus  in  the  case 
of  a bar  1 foot  long,  £ inch  in  diameter,  with  a weight  of 
600  !b,  there  was  neither  extension  nor  contraction,  even 
with  a current  of  1600;  with  weights  of  1040  1b  and 
1680  ft>,  and  a current  of  1804,  there  was  a contraction  of 
•00002  inch  and  000033  inch  respectively.  The  contrac- 
tion under  tension  was  found  to  vary  approximately  as  the 
product  of  the  magnetizing  current  and  the  intensity  of 
magnetization.  After  the  magnetizing  force  was  withdrawn 
the  wire  regained  its  original  length,  permanent  magnetiza- 
tion notwithstanding. 

No  alter-  JquIb  made  careful  experiments  to  determine  whether 
•tion  of  t|l0  magnetization  of  an  iron  bar  produced  any  alteration  of 

volume,  but  could  find  none.  Ho  therefore  concluded 
that  the  longitudinal  extension  of  a magnetized  bar  is  accom- 
panied by  an  equal  lateral  cod  traction ; and,  in  accordance 
with  this  conclusion,  he  found  that  when  an  iron  tube  is  cir- 
cularly magnetized,  perpendicular  to  its  length,  by  passing 
a current  along  its  axis,  it  contracts  longitudinally. 

The  remits  of  Joule  have  been  verified  end  to  some  extent  added 
to  by  Wertheim,*  Buff,*  Bcez, 4 Tyndall,*  Mayer,*  Rijdii,7  end  Ader.8 
The  three  first  experimented  with  magnetizing  roil*  shorter  than 
the  bar,  and  founo  that  the  extension  was  much  greater  when  the 
roil  wne  near  the  free  end  than  when  it  woa  near  the  fixed  end  of 
the  bar.  Thi»  of  course  raises  the  question  how  far  the  extension 
is  due  to  electromagnetic  action  between  the  coil  and  the  bar,  and 
liow  far  to  internal  molecular  disturbance.*  Mayer's  results  ore  in 
agreement  with  Joule’s  except  in  tho  case  of  bars  of  soft  steel,  which 
(not  under  traction)  when  the  magnetizing  current  was  first  estab- 
lished, elongated  in  some  cases  aud  retracted  in  others,— at  the  first 
break  elongated,  and  aubeeqaently  retracted  at  moke  and  elongated 
at  break.  Right's  results  for  longitudinal  magnetization  are  in 
agreement  with  thooo  of  Joule  ; he  also  gives  a variety  of  interest- 
ing results  regarding  the  effects  of  circular  and  longitudinal  mag- 
netization on  the  length  of  iron  wire*.  Barrett *•  hue  recently 
arrived  at  the  interesting  result  that  nickel  behaves  oppositely  to 
iron, — retracting  about  pyVmtli  when  magnetized  to  saturation  ; 
Ji*  gives  for  the  elongation  of  iron  and  cobalt  under  like  circum- 
stances rnYrfth  and  triVrtth  respectively. 

F.ffrk  upon  Magnet  tuition  of  Traction  along  the  Linn  of 
Magnetization. — Matteucci u seems  to  have  been  the  first 
to  discover  that  when  a bar  subject  to  a magnetizing  force 
in  the  direction  of  iU  length  is  stretched  in  the  same 
direction  its  temporary  magnetization  increases.  When 
the  stretching  force  is  removed  the  magnetization  again 
diminishes.  Wertheim1*  confirmed  Mattcucci’s  observation. 
Villari,1*  however,  found  that,  after  the  first  effect,  which 

1 In  tlie  case  of  a bar  of  hard  rleel  he  found  a considerable  increase 
in  length  every  time  the  magnetizing  current  wav  interrupted.  Tbit 
be  attribute*  to  a state  of  " tension  " in  the  hardened  steel. 

* Ann.  d.  CAim.  ti  iL  7**^1.,  1848. 

* Cited  by  Wiedemann,  Oal r.,  ii.  f 504.  4 Pogg.  Ann.,  1888. 

1 Diamagnetism  and  Magnecrystallic  Action , 1870. 

* PhiL  Mag.,  1873.  7 AW  Cm.,  1880. 

* ConpUs  Rendu*,  1880. 

* See  Wiedemann ’a  remarks,  Qalv. , iL  | 503. 

14  Nature,  vol.  xxvi.,  1882. 

**  CompU s Pendus,  1847  ; dew.  <L  Chin,  ei  d.  Phys.,  1858- 

” Ann.  d.  dim.  et  d.  Phyt.,  1857,  1888. 

“ Pogg.  Ami.,  1888,  also  1885,  1889. 


is  always  increase,  the  application  of  the  traction  will  cause 
increase  if  tho  intensity  of  magnetization  is  not  beyond 
a certain  critical  value,  but  decrease  if  that  value  is 
surpassed  ; the  removal  of  the  traction  causes  in  each  case 
the  opposite  effect  to  the  application. 

The  effect  of  the  first  traction  on  the  permanent  mag- 
netization, whether  of  iron  or  steel,  is  a diminution ; the 
effect  of  subsequent  tractions  in  steel  is  a diminution  on 
application,  with  iucreaso  on  removal ; in  soft  iron  an 
increase  on  application,  a diminution  on  removal.  Partial 
demagnetization  of  a steel  liar  by  an  opposite  magnetic 
force  causes  it  to  behave  like  soft  iron  ; when  the  demagnet- 
izing force  is  sufficient  to  reverse  its  polarity,  the  effect  of 
eveu  the  first  traction  may  be  to  increase  the  magnetization. 

Sir  W.  Thomson  14  has  carefully  studied  the  phenomena 
iu  question,  as  exhibited  iu  a very  soft  iron  wire  *075  cm, 
iu  diameter  permanently  stretched  by  a weight  of  1 ft),  and 
alternately  stretched  by  weights  of  7 lb,  14  ft>,  or  21  lb,  and 
unstretebed  (so  that  there  was  no  permanent  elongation). 
As  the  magnetizing  force  was  increased,  the  increase  of 
magnetization  caused  by  the  application  of  traction  increased 
to  a maximum,  then  diminished,  and  became  zero  for  • 
certain  critical  value  of  the  maguetizing  force;  after  the 
critical  value  was  passed,  the  traction  caused  a diminution 
of  the  magnetization,  which  increased  asymptotically 
towards  a fixed  limit  as  the  magnetizing  force  was  increased 
more  and  more.  The  following  table  will  give  an  idea  of 
the  results. 

I denotes  tho  maximum  increase,  and  D the  limit  of  thedecimw, 
roughly  estimated  in  tho  same  arbitrary  unit ; J'  >*  the  force  corrw 
•ponding  to  1,  ami  1*  the  critical  force,  each  expressed  in  terms  oi 
the  earth's  vertical  force  at  Glasgow  as  unit ; T is  the  traction,  t the 
temperature. 


T 

< 

I 

D 

X' 

X. 

7 

Otd. 

4*1 

-a 

*9 

84 

100* 

4-M 

-* 

«« 

S8 

1 

Old- 

*86 

-14 

4 a 

38 

... 

loo* 

4« 

-* 

4 8 

38 

31 

Ord. 

+ M 

-31 

4 & 

3d 

... 

100" 

4*1 

-14 

8 0 

30 

Bars  of  nickel  aud  cobalt  were  also  examined ; and  it 
was  found  that  after  the  first  effect  the  result  of  applying 
traction  in  the  direction  of  magnetization  was  in  both  cases 
to  diminish  the  magnetization.  The  effect  appeared  to 
iucrease  up  to  a maximum,  and  then  to  diminish  as  the 
magnetizing  force  increased  ; but  the  critical  value  was  not 
reached  with  the  largest  forces  employed. 

Traction  perpendicular  to  the  lines  of  magnetization  was 
found  by  Thomson  to  diminish  the  magnetic  susceptibility. 
The  experiment  was  made  by  means  of  a gun  barrel 
magnetized  longitudinally,  and  subjected  to  iuternal  hydro- 
static pressure. 

The  effect  of  pressure  %long  or  perpendicular  to  the 
magnetization  would  in  all  probability  be  opposite  (and 
equal  1)  to  that  of  an  equal  amount  of  traction ; but  no 
experiments  have  as  yet  been  made  on  the  aubject1*  The 
effect  of  traction  is  therefore  to  produce  magnetic  acolotropy, 
the  susceptibility  being  iucressed  in  tire  direction  of  the 
stress  and  diminished  in  the  perpendicular  direction  so 
long  as  the  intensity  of  magnetization  is  not  above  a certain 
critical  value ; above  that  valuo  the  effects  are  reversed. 
The  effect  of  pressure  would  be  opposite  in  every  particular. 
Hence  the  effect  of  a shearing  stress  would  be  iucrease  of 
magnetic  susceptibility  along  the  principal  axis  of  elonga- 
tion, aud  decrease  (to  au  equal  extent  1)  along  the  principal 
axis  of  compression. 


14  Phil  Trans.,  1878  ami  1879,  p.  W. 

u Pit  mu  re  applied  outside  Thomson'*  gen  barrel  would  enable  a*  to 
observe  the  effect  of  tranaverse  prewar*  ; and  by  magnetizing  the 
l«rrel  circularly  tha  effect  of  pressure  along  the  lines  of  force  could  be 
determined. 
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Relations  betiveeu  Torsion  and  Magnetization. — These  wero 
investigated  by  Matteucci,1  and  after  him  by  Becquerel 
and  Wertheim.*  The  whole  aubjact  was  carefully  studied 
by  G.  W.  Wiedemann,3  who  haa  done  more  than  any  living 
physicist  both  in  discovering  new  facts  in  this  interesting 
field  and  in  coordinating  those  formerly  known).  Wc 
extract  from  Ids  Galvanism** 4 the  following  series  of 
parallel  statements,  which  will  serve  the  double  puq>oso  of 
making  the  reader  acquainted  with  the  principal  facta,  and 
of  drawing  his  attention  to  the  close  analogy  between  the 
mechanical  and  magnetic  properties  of  bodies,  and  to  the 
almost  perfect  reciprocity  of  their  experimental  laws. 


1.  The  permanent  torsion  of 
iron  wires  it  diminished  by 
maguctieation  in  s proportion 
decreasing  with  increasing  mag- 
netization. 

2.  Repetition  of  magnetization 
In  the  same  diroctiou  diminishes 
permanent  torsion  very  little 
farther ; but  magnetization  in 
the  opposite  direction  causes  a 
fresh  and  considerable  diminu- 
tion. 

3.  When  ths  permanent  torsion 
of  a wire  has  boon  removed  as 
far  as  it  can  be  by  magnetizations 
within  certain  limits  repeated 
alternately  in  opposite  directions, 
it  takes  s maximum  of  torsion 
when  magnetizedin  one  direction, 
a minimum  when  magnetized  in 
the  other  direction. 

4.  A permanently  twisted 
wire  partially  untwisted  loses 
less  of  its  twist  when  magnetized 
than  au  ordinary  permanently 
twisted  wire.  If  tho  untwisting 
lias  born  considerable,  feeble 
magnetization  canses  an  increase 
of  torsion,  which  rises  to  a 
maximum  and  then  decreases  na 
the  magnetization  is  increased. 
Tho  greater  the  untwisting  the 
stronger  the  magnetization  corre- 
sponding to  this  maximum,  and, 
when  the  untwisting  is  very 
great,  tho  ninximum  may  not  bo 
reached  at  all. 

5.  If  a wire  under  the  infincnco 
of  a twisting  stress  is  magnetized, 
the  twist  increases  with  wrek 
but  decreases  again  with  strong 
magnetization.  The  first  clfivt 
of  magnetization  Is  usually  to 
increase  the  tiriat ; but,  if  tho 
wire  bo  jarred  beforehand,  the 
magnetization  at  once  causes 
nn twisting,  which  disappears 
when  tho  magnetization  ceases. 

C.  If  we  magnetize  an  iron 
wire  so  that  its  free  end  has  north 
polarity,  and  then  paw  a current 
from  the  fixed  to  the  free  end, 
or  first  pass  the  current  and  then 
magnetize,  the  free  oinT  of  tho 
wire  as  seen  from  the  fixed  end 
twist*  in  the  direct  ion  of  the 
hands  of  a watch.  The  revet  sum 
nf  current  or  of  magnetization 
reverses  the  twist : reveumu  of 
both  leaves  it  unaltered. 

(It  would  appear  that  when  tho 
magnetizing  for™  and  thecurrcnt 
are  both  in  action  the  twist  tends 
to  a maximum  when  cither  is 
increased,  the  other  remaining 
constant.]  * 


I.  The  permanent  magnetiza- 
tion of  steel  bars  is  dimiuiahed 
by  torsion  in  a proportion  de- 
creasing with  increasing  tor- 
aion. 

II.  Repetition  of  torsion  in 
the  nmu  direction  diminishes 
iiormsnent  magnetization  very 
little  farther ; but  torsion  in 
tho  op|*wit»  direction  causes  a 
fresh  and  considerable  diminu- 
tion. 

HI.  When  the  permanent 
magnetization  of  a bar  has  been 
removed  a*  far  as  it  can  be  by 
twisting  within  certain  limits 
repeated  alternately  in  oppo- 
site directions,  it  takes  a maxi- 
mum of  magnetization  when 
twisted  in  one  direction,  a mini- 
mum when  twisted  in  the  other 
direction. 

IV.  A permanently  mognetized 
bar  partially  demagnetized  loses 
less  of  its  magnetization  when 
twisted  than  an  ordinary  per- 
manently magnetized  bar.  If 
the  ilemngactuation  has  been 
considerable,  feeble  twist  causes 
au  increase  of  magnetization, 
which  rises  to  a maximum  and 
then  decreases  as  the  twist  is 
increased  The  greater  the  de- 
magnetization tho  greater  tho 
twist  corresponding  to  this  maxi- 
mum, and,  when  the  demagnet- 
ization is  very  great,  tho  maxi- 
mum may  not  be  reached  at  nil 

V.  If  a bar  under  tho  influence 
of  a longitudinal  magnetizing 
forco  is  twisted,  the  magnetiza- 
tion increases  with  small  twists 
but  decreases  again  with  largo 
twists.  The  first  affect  of  twisting 
is  usually  to  increase  the  magnet- 
ization ; but,  if  the  bar  be  jarred 
beforehand,  tho  twist  at  once 
rauscs  a decrease,  which  disap- 
pears w licit  the  twist  cea<*s. 

VI.  If  we  twist  tho  free  end 
of  a wire  iu  the  direction  of  tho 
hands  of  n watch  as  seen  from 
tho  fixed  end,  while  a curreut 
from  fixed  cud  to  free  end  either 
is  passing  through  it  or  has 
passed  through  it,  tho  wire  be- 
come* longitudinally  magnetized 
w that  its  free  end  has  north 
polarity.  The  reversion  of  cur- 
rent or  of  twist  reverses  the  mag- 
netization; reversion  of  both 
leaves  it  unaltered. 


The  alterations  of  the  longitudinal  and  circular  magnetization  of 


3 Comptcs  Paid  us,  1552. 

4 Ud.  ii.  S fP*-* 


iron  wires  may  he  shewn  by  the  induced  currents  thereby  caused  in 
a coil  surrounding  the  wire  or  in  tho  wire  itself.  For  example,  if  an 
iron  wire  bo  circularly  magnetized  by  passing  a current  through  it, 
and  then  twisted  in  either  direction,  au  induction  current  flows 
through  tho  wire  in  the  same  direction  os  the  original  current ; and 
an  opposite  current  is  observed  when  the  wire  is  untwisted  again. 

This  shows  that  twisting  tho  wire  diminishes  the  permanent  circular 
magnetization,  whilo  untwisting  partially  restores  it.* 

The  relation  between  bending  stress  and  magnetization  has  been 
studied  by  GuiHetnin,*  Wertheiui,7  Adcr,*  and  Kimball  ;*  but  the 
results  are  not  of  sufficient  interest  to  be  cited  here.  The  question 
has  also  been  raised  whether  magnetization  affects  tho  elasticity  of 
bodies,  and  has  been  answered  by  Wcrthcim  and  Wart  maun  in  tho 
negative.  Both  Kimball  * and  Piazzoli 10  find  that  the  breaking  ten- 
sion of  iron  wires  is  increased  by  longitodinal  magnetization  ; tho 
former  puts  the  increase  at  0'9  per  cent  when  the  wire  is  saturated. 

This  is  the  place  to  mention  tho  so-called  u magnetic 
sounds”  which  accompany  the  magnetization  and  demag- 
netization of  the  strongly  magnetic  metala.  It  is  now 
established  beyond  all  doubt  that  these  sounds  have  their 
origin  partly  at  least  in  the  mechanical  strains  accompany- 
ing magnetization.  In  many  cases  direct  magnetic  or 
electromagnetic  action,  and  even  electrostatic  and  thermal 
actions,  concur  in  producing  them,  and  it  is  often  diffi- 
cult to  say  how  much  is  doe  to  each  of  these  several 
causes.  This  is  especially  to  be  observed  where  the  sounds 
are  produced  by  the  passage  of  interrupted  or  undulatory 
currents  through  wires  of  the  strongly  magnetic  metala 
A full  discussion  of  the  matter  belongs  more  properly  to 
the  subject  of  electric  telephony ; but  a few  notes  on  the 
history  and  literaturo  of  the  subject  may  be  given  hero. 

Page1*  aeema  to  have  been  ono  of  tho  first  to  notice  phenomena  of 
the  kind  ; but  Joule  u appears  to  have  first  stated  dearly  that  mag- 
netic-mechanical strain  was  a specific  cause.  lie  aays  that  the 
magnetic  extension  iu  tho  core  of  an  electromagnet  takea  place  ao 
suddenly  that  the  shock  is  sensible  to  the  touch,  and  is  accom- 
panied by  a musical  note  arising  from  vibration  in  the  metal. 
Marrian,1*  Matteucd,14  Beat  son,  and  Wertheim1*  all  took  np  the 
matter;  and  JDela  Rivo J*  published  many  investigations  concerning 
it.  Iu  1861  Reiss  published  the  invention  of  an  electric  telephone 
for  the  transmission  of  muiio  and  Bpcecb,  which  depended  essen- 
tially on  the  magnetic  sounds  produced  by  a varying  current  in  an 
iron  core.  This  instrument  was  the  prototypo  of  the  telephone  of 
Gray,  and  of  the  still  more  fatuous  instrument  of  Bell,  whose  action, 
although  often  described  as  purely  electromagnetic,  is  no  doubt  in 
part  due  to  the  magnetic  strains.  Among  the  more  recent  investi- 
gations on  this  subject  may  be  mentioned  Ferguson,  Free.  Soy. 

Soc.  Edia.,  1878  and  VBSO  ; Adcr,  Complex  Rcndus,  1879  ; Du 
Moncel,  Jb. ; Chrystal,  Mature,  vol.  xxii.,  1880  ; Hughes,  Proc. 

Soy.  Sec.  Loud.,  xxxi.  and  xxxii.,  1881. 

General  Remarks. — Wiedemann  has  remarked  with 
justice  that  most  of  the  effects  of  strain  upon  magnetization 
and  vice  versa  are  complex.  Apart  from  the  possible 
admixture  of  direct  magnetic  action,  wo  must  distinguish 
(l)  tho  mere  disturbing  effect  of  jarring;  thus  the  first  Effeu 
application  of  a mechanical  stress  has  the  same  effect  as  a oompic*. 
shock,  •>.,  it  loosens  the  molecules  of  the  body,  as  it  were, 
atul  renders  them  more  ready  to  fullow  any  inductive 
magnetic  force,  whilo  tho  firat  effect  of  magnetization  upou 
a body  under  stress  is  precisely  similar,  and  may  in  fact  be 
imitated  by  mechanical  jarring  pure  and  simple;  (2) 
after-effect,  whether  mechanical  or  magnetic,  tho  conse- 
quence of  which  is  that  the  effect  dac  to  any  mechanical 
stressor  magnetizing  force  is  affected  by  pre-existing  stress 
and  magnetization ; (.3)  the  proper  effect  of  mechanical 
stress  or  magnetic  force,  which  appears  at  once  where  one 
or  tho  other  is  applied,  and  disappears  when  it  is  removed 

* Sco  Wiedemann  and  Villari,  Lc.  ; also  Gore,  Phil  Trans.,  1S74  ; 

H.  ami  F.  Slremtz,  Wien.  Her.,  1877  ; Hughes,  Proc,  Soy.  Foe. 

Lend.,  1881. 

• Comp  tee  Rendus,  1848.  T 76.,  1846,  Ac. 

•/A,  1679.  * SUL  Jour.,  1879. 

14  W'ied.  SeCbL , 1880;  aco  also  Hoffmann,  IL 

11  Poyy.  Ann.,  1838. 

**  Sturgeon,  Ann.  El.,  1842  ; Phil.  May.,  1847. 

11  Phil,  Mao.,  1844.  14  Wkd.,  Oalr.,  ii.  f Gift 

14  Complex  Rendus,  1845  ; PkU.  Trans..  1847,  Ac. 


1 CVijh  pies  Rend  a i,  1847. 

* Poqj.  Ann..  1858,  1859.  1860. 
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In  his  excellent  analysis  of  tbo  phenomena,  Wiedemanu 
coordinates  them  throughout  by  means  of  on  extension  of 
Weber's  theory  of  " molecular  magnets  " (Dre h hare  J/o/e- 
atlannat/ntte).  This  of  course  involves  an  attempt  to  pass 
beyond  the  mere  resalts  of  experience  ; and  there  can  be  no 
question  that,  on  the  whole,  this  theory  explniu*  the  facts 
in  a highly  instructive  and  suggestive  mauner.  Tho  maiu 
defect  in  it  is  tho  multitude  of  assumptions  and  the  want 
of  clearness  and  definiteness  in  its  conclusions.  Thus  it  is 
sometimes  not  easy  to  see  why  exactly  tho  opposite  conclu- 
sion should  not  be  drawn ; and  it  appears  hopeless  to  bring 
it  to  the  test  of  a quantitative  comparison  with  experiment. 

Without  entering  into  the  ultimate  cauecsof  magnetism, 
we  might  endeavour  to  reduco  the  phenomeua  to  the 
smallest  number  of  experimental  facts.  Thus,  assuming 
merely  the  effects  of  longitudinal  and  transverse  traction 
upon  magnetization  and  tho  magnetic  extension  and  com- 
pression along  and  perpendicular  to  the  lines  of  magnetiza- 
tion, we  might  explain  many  of  the  results  concerning  the 
relation  between  torsion  and  magnetization. 

Let  as  tike  for  example  No.  VI.  of  Wicilcma  tin's  portlUl  state- 
ment* In  fig.  44  let  the  upper  coil  of  the  wire  bo  tin-  fixed  end, 
•od  let  P be  a point  iu  any  of  the  thin  coaxal  cylindrical  shells 
into  irhicli  the  wire  may  be  anppoard  divided.  First  suppceo  the 
wire  to  bo  circularly  magnetized  by  tlia  action  of 
a downward  current,  tho  resultant  magnetic 
force  at  P being  m the  horizontal  direction  PB. 

If  now  the  wire  be  twisted  in  the  direction  of 
the  arrow  T,  it  acquires  two  axes  of  gmstest 
end  least  magnetic  susceptibility  Pc  and  Pr. 

The  resultant  magnetic  force  PB  being  resolved 
along  these  axes  will  induce  more  magnetism 
along  Pc  than  along  Pr  ; hence  the  Kolotropy 
will  cause  the  resultant  magnetization  to  take 
the  directiou  PB' , it  will  therefore  have  a posi- 
tive vertical  component  downwards,  which  agrees 
with  statement  VI.  In  fact  the  twisting  converts 
the  circular  lines  of  magnetization  into  right- 
handed  helices. 

Next  let  us  suppose  the  wire  untwisted  to 
begin  with,  but  magnetized  both  circularly  aud 
longitudinally,  tho  component  Lein"  PB  and 
PA.  The  resultant  magnetization  will  then  have 
some  direction  such  as  IV,  but,  by  Joule's  prin- 
ciple, this  will  cause  extension  along  P*  and 
compression  along  the  perpendicular  direction  Pr  ; consequently 
the  wire  will  twist  in  the  direction  of  the  anow  T,  which  agrees 
with  statement  6.  Moreover,  ainco  magnetization  along  PB  alone 
would  simply  cause  the  tube  to  expand  along  a horizontal  section, 
aud  magnetization  along  PA  alone  would  simply  causa  longitudinal 
extension,  it  » clear  that  when  either  A or  B is  given  the  twisting 
reaches  a maximum  and  then  diminishes  when  the  other  is  in- 
TTtased.* 


T 


Fig.  44. 


It  duos  not  seem  unreasonable  to  expect  that  a general 
mechanical  theory  of  this  kind  will  yet  be  found  to  co- 
ordinate all  the  fact3 ; although  there  are  difficulties  in  its 
way  at  present.*  The  phenomena  will  then  bo  reduced  to 
two  or  three  experimental  facts  at  tho  utmost,  which  it 
will  bo  tho  business  of  some  ultimate  dynamical  theory  of 
magnetism  to  explain. 

Effect  of  Temperature. — Some  information  on  this  subject 
has  been  given  incidentally  above,  p.  256.  We  collect  here 
a few  additional  fact*;  but  a complete  account  of  all  that 
has  been  done  could  u l be  compressed  within  our  available 
space,  owing  to  tbs  great  diversity  of  opinion  upou  the 
isubjeeb  That  tho  question  is  a very  difficult  olio  will 
'appear  at  once,  if  we  reflect  that  variations  of  temperature 
influence  tho  density  and  molecular  structure  of  magnetic 
bodies  to  a remarkable  degree,  and  that  thus  secondary 


1 According  to  the  result*  of  VilUri  and  Thomson,  If  the  magnetiza- 

tion were  beyond  a certain  critical  value,  P«  would  become  au  axi»  of 

compreuion  and  Pr  an  axis  of  extortion,  in  which  cove  the  wire  would 

twut  to  the  opposite  direction. 

* 8ee  Tbumaon,  Phil.  Tram.,  1879,  p.  73.  Not  the  least  of  these 

arm  from  gape  In  our  experimental  knowledge  : e.i ».,  rcgoithuig  Uw 

effect  i of  jienvumenf  act  caused  by  Ir&tUcin  aud  coiuprtudua. 


influences  arise  ia  addition  to  tho  proper  effect  of  ttmpcra 
ture. 

ThU  very  nigh  temperatures  destroy  both  the  magnetic 
susceptibility  and  the  power  of  retaining  magnetise 
altogether  has  been  kuovnt  since  the  infancy  of  magnetir 
science.  Thus  Gilbert  found  that  a loadstone  and  a piece 
of  iron  equally  lost  their  power  of  affecting  the  magnet/s 
needle  when  heated  very  hot,  end  remarks  that  the 
magnetic  propeity  returns  to  the  iron  after  it  has  cooled  a 
little,  but  that  tho  magnetic  virtue  of  the  loadstone  is 
altogether  destroyed.3  Similar  results  were  obtained  by 
Brugtn&ns,  Boyle,  Cavallo,  Barlow  and  Bonuycastlc, 
Christie,  Ritchie,  Ermau,  See  res  by,  Seebeck,  and  others. 
Faraday 4 found  that  a steel  magnet  lost  its  permanent 
magnetism  rather  suddenly  at  a temperature  a little  under 
tho  boiling  point  of  almond  oil ; it  behaved  like  soft  iron 
till  it  was  raised  to  an  orange-red  heat,  ood  then  it  lost 
its  magnetic  susceptibility  and  bccamo  indifferent  The 
temperature  at  which  retentive  power  for  permanent 
magnetism  was  lost  appeared  to  vary  in  steel  with  tho 
harduess  and  structure;  iu  fragments  of  loadstone  it  was 
very  high  : they  retained  their  permanent  magnetism  until 
just  below  visible  ignition  in  the  dark,  but,  on  the  other 
hornl,  they  lost  their  susceptibility  at  dull  ignition,  t.e.,  at 
a much  lower  temperature  than  iron.  Nickel  was  found 
to  loso  its  magnetic  susceptibility  at  a much  lower  tem- 
perature than  irou,  viz.,  abcu;  3309  to  3409  C.5 *  Cobalt 
ia  mack  more  refractory,  for  it  retains  its  susceptibility, 
according  to  Faraday,  nearly  up  to  tho  melting  point  of 
copper,  i.e.,  to  a white  heat.  The  writer  had  occasion  to 
verify  these  results  in  tho  course  of  some  experiments  on 
the  magnetic  sounds  in  wires  of  iron,  nickel,  and  cobalt 
traversed  by  an  interrupted  current  of  electricity.4 

The  effect  of  extremo  cold,  produced  iu  the  ordinary  rtr«ct  at 
way  by  moans  of  solid  carbonic  acid  and  ether,  was,  accord  'treat* 
ing  to  Trowbridge,7  to  diminish  the  moment  of  a stoel 
magnet  {magnetized  at  20°  C.)  by  about  60  per  cent 

The  effect  of  moderate  alteration  of  temperature  varies  Mode 
greatly  according  to  circumstances.  We  shall  consider  ™te 
separately  the  effect  upon  the  magnetic  susceptibility  and  **J£*of 
upon  the  permanent  magnetism  ; but  it  roust  bo  noticed  (6mpera. 
that  no  such  separation  is  possible  in  actual  experiment  tiro. 

The  temporary  magnetism  of  bars  of  cast  iron,  smithy  Elect  on 
iron,  soft  iron,  soft  steel,  and  hard  steel  maguetized  by  the 
earth's  vertical  force  was  found  by  Scoresby*  to  he  insensible  nfcUc 
at  a white  heat,  bat  to  be  much  greater  at  a dark  red  ' 
heat  than  at  the  temperature  of  the  air.  Tho  difference 
was  most  marked  in  tbo  case  of  hard  steel,  no  doubt  partly 
bocause  of  the  Boftening  of  the  bar.  Similar  experiment.* 
were  made  by  Barlow,  Seebeck,  and  others.  Kupfer* 
experimented  on  the  subject  using  variations  of  temperature 
between  0 and  100"  C.,  and  found  the  susceptibility  of  soft 
iron  to  increase  with  the  temperature.  Wiedemann's  con-  WicUe* 
elusion  is  that  the  first  alteration  of  temperature,  whether 
increase  or  decrease,  increase*  the  temporary  magnetism  of  *** 1 * * 
iron  or  steel,  whatever  the  temperature  at  starting.  If  tho 
temperature  be  repeatedly  altered  and  brought  back  to  iu 
initial  value,  the  magnetization  continue*  to  iu  crease,  but 
after  a time  becomes  more  and  more  nearly  constant  at 
the  initial  temperature.  After  this  »Uto  bus  been  reached, 
an  increase  of  temperature  caus.e»  iucrea»e  of  magnetiza- 
tion in  very  hard  steel  bars,  a decrease  of  temperature  a 
decrease  of  magnetization  ; the  behaviour  of  soft  steel  bars 
is  exactly  opposite. 


* Ik  Mayntte,  lib.  ii.  cap.  3. 

« L*p.  IU*.,  v«l.  U.  p.  220,  1836. 

1 Accoivbitg  tu  Uw.qasxsl  about  400'  G,  according  to  Pouillet  about 
350*  C.  4 Mature,  voL  xxii.,  1880. 

r sat  jour.t  18  SI  • hhd.  Irm:  Aou.  Soc.  Edit ».,  voL  lx. 

* Wl«l,  Vui*,  U.  t til* 
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Baur 1 * * and  Waasmuth7  have  recently  takeu  up  the  matter 
with  all  the  advantages  of  modern  experience.  The  former 
concludes  from  his  experiments  on  iron  by  the  ring  method, 
at  temperatures  between  0*  and  150*  G,  that  the  magnetic 
susceptibility  for  a given  magnetizing  force  increases  with 
the  temperature  if  the  force  be  below  a certain  critical 
value  (3  6 or  bo),  but  decreases  as  the  temperature  in- 
creases if  the  force  be  above  that  value.*  The  smaller  the 
magnetizing  force  the  greater  the  influence  of  temperature 
on  the  magnetic  susceptibility.  The  result  of  hi3  expert? 
meats  at  very  high  temperature  is  that,  for  email 
magnetizing  forces,  the  susceptibility  at  first ' increases 
rapidly  as  the  temperature  increases,  reaches  a maximum 
at  red  heat,  and  then  falls  suddenly  to  zero.  For  largo 
forces,  the  susceptibility  decreases  gradually  until  red  heat, 
and  then  falls  suddenly  to  a very  small  value.  According 
to  him,  if  a bar  be  cooled  from  white  heat  the.first  traces  of 
'susceptibility  are  observed  at  a very  bright  red,  the 
brighter  the  greater  the  magnetizing  force.  He  gives  a 
variety  of  interesting  results  concerning  the  phenomenon  of 
Gore,*  all  io  accordance  with  what  we  have  just  stated. 

In  his  earlier  researches  Faraday  was  unsuccessful  io 
obtaining  any  evidence  of  the  influence  of  temperature  on 
the  susceptibility  of  weakly  magnetic  bodies,  such  as  the 
chlorides  of  the  magnetic  metals  or  of  diamagnetic  bodies.6 
His  earliest  results  were  obtained  with  gases,  and  that  too, 
strange  to  say,  before  the  magnetic  character  of  gaass  was 
fully  investigated.  It  was  Bancalari's  discovery  of  the 
extraordinary  behaviour  of  flame  between  the  pole9  of 
an  electromagnet  that  led  Faraday  to  resume  his  magnetic 
experiments  on  gases.  Flames  of  all  descriptions  are 
strongly  repelled  from  the  axial  line  of  a heterogeneous 
magnetic  field, — so  muck  so  that  it  is  impossible  to  induce 
t^he  flame  of  a candle  to  go  between  the  pointed  poles  of  a 
powerful  electromagnet  when  they  are  placed  at  a short 
distance  apart  The  flame  is  blown  aside,  or  even  down- 
wards, as  if  by  a strong  current  of  air  issuing  from  between 
the  poles.  If  a flat  pointed  flame  is  placed  with  its  centre 
a little  bolow  the  axial  line,  when  the  magnet  is  excited  it 
drops  down  and  spreads  out  below  and  around  the  axial 
line,  assuming  a fish-tail  shape-  It  appears  that  the  effect 
is  not  due  to  the  solid  matter  m the  flame  but  simply  to 
the  hot  gases  in  it ; for  the  upper  and  cooler  part  of  the 
stream  of  smoke  from  a freshly  extinguished  taper  is 
scarcely  affected,  while  the  lower  and  hotter  part  is  most 
powerfully  acted  upon,  being  blown  aside  and  often  split 
into  two  independent  streams.  A careful  investigation  led 
Faraday  to  the  conclusion  that  oxygen,  carbonic  acid, 
and  coal  gas  are  rendered  more  diamagnetic,  or,  what  is  the 
same  thing  so  far  as  the  resultant  differential  action  is 
concerned,  less  magnetic  by  heat,4  end  that  this  effect  was 
much  greater  than  could  be  accounted  for  by  the  mere 
rarefaction  of  the  gas.  He  likewise  obtained  an  increase  of 
the  susceptibility  of  oxygen  by  cooling  it  with  ether  and 
solid  carbonic  acid.  Nitrogen  appeared  to  bo  altogether 
indifferent.  He  found  in  a later  series7  of  experiments 
that  the  magnecrystallic  property  of  bismuth  was  destroyed 
at  a temperature  a little  below  its  melting  point,  and  that 
*he  same  thing  happened  to  crystalline  antimony  a little 
below  red  heat  In  the  thirtieth  series  of  his  experimental 
researches  he  states  that  between  35°  and  142*  C.  tho 
susceptibility  of  a specimen  of  spathic  iron  ore  perpendi- 
cular to  its  magnetic  axis  decreased  by  *333  per  cent  per 
degree  centigrade  of  rise  of  temperature ; this  agrees  very 
Icloeely  with  the  formula  which  was  found  by  Wiedemann  to 


1 WietL  Ann.,  xi.,  1880.  » Wien.  Her.,  1880,  1881,  1882. 

• See  the  mull*  of  Faraday,  Exp.  Re*.,  aar.  xxr.  3424,  Ac. 

*PhiL  Mag.,  1869,  1870. 

* Rxp . Re*.,  2359,  2397,  1845.  • An.  Res.,  vol  liL  u 486. 

7 Exp.  Ret.,  2670  tg.,  1848. 


represent  very  approximately  the  temperature  effect  for 
salt  solutions,  viz.,  k,  - (1  — *00325  /).  For  the  decrease 
in  the  maguecrystallic  couple,  or,  which  is  the  same  thing, 
in  the  difference  between  the  susceptibilities  aloug  aiul 
perpendicular  to  the  magnetic  axis,  he  found  for  the  spathic 
iron  ore  ‘482  per  cent  between  0°  and  138*  G,  and  the 
percentage  of  Idecrease  was  four  times  as  great  betweeu 
- 14*  and  0*  as  betweeu  122*  aud  143°.  The  cor- 
responding decrease  ia  the  case  of  crystalline  bismuth 
between  36“  and  137*  G was  *53  per  cenL  The  experi- 
ments of  FlUcker  and  Matteucci  led.  them  to  conclude  that 
the  susceptibility  of  diamagnetics  diminishes  with  increase 
of  temperature;  in  the  case  of  bismuth  the  decrease 
between  ordinary  temperature#  and  its  melting  point  ia 
said  to  be  about  one-sixth  or  more. 

Canton  seems  to  have  been  one  of  the  first  to  study  the  KfWi  «.t 
effect  of  moderate  variations  of  temperature  on  the  per-  h‘**5  °® 
manent  magnetism  of  iron  and  steel  The  results  of  his  p*‘r' 
and  Hallatroxu’s  experiments  went  to  show  that  permanent  n 
magnetization  decreases  when  the  temperature  rises,  and  n,.t1*ni 
increases  again  when  the  temperature  (alia  In  reality, 
however,  as  was  shown  by  Kupffer,  Rie&s  and  Moser,  G. 
Wiedemann,  and  others,  the  phenomenon  Is  complicated ; 
for,  if  we  repeatedly  heat  a magnet  and  allow  it  to  cool  to  pirnt 
its  initial  temperature,  the  magnetization  lost  at  each  heat-  a ml  por- 
ing is  only  partially  recovered  on  cooling,  and  thus  a nmm-nt 
progressive,  loss  goe3  on,  until  at  last  a constant  state  ia**74"**1* 
reached,  in  which  the  magnetization  lost  on  heating  ia 
completely  recovered  on  cooling.  In  this  respect,  as  well 
os  in  the  effect  on  the  magnetic  susceptibility  already 
discussed,  there  is  an  analogy  ' between  the  effect  of 
temperature  and  tho  effect  of  strain ; there  is  a first  or 
permanent  effect  and  a proper  or  temporary  temperature 
effect  The  permanent  effect  is  that  any  alteration  of 
temperature,  be  it  increase  or  decrease,  diminishes  the 
permanent  magnetization  just  as  a shock  or  a jar  would 
do,  and  probably  for  a similar  reason.  Tho  proper* of  Proper 
temporary  effect  consists  in  a decrease  of  magnetization  u‘m 
with  increase  of  temperature,  which  is  completely  recovered 
on  decrease  of  temperature  and  vice  versa.8  If  this  be 
borne  in  mind,  together  with  what  has  already  been  said 
above,  it  will  not  be  difficult  for  the  reader  to  see  that  . 
the  order  and  amount  of  the  temperature  variations,  the 
hardness  and  form  of  the  bar,  and  its  magnetic  history 
will  all  influence  the  temperature  coefficient 

To  take  oue  example,  Wiedemann  found  that  a bar  magnetized 
at  0*  C.  and  then  partially  demagnetized  by  an  opposite  force,  lost 
magnetism  when  heated ; if  the  demagnetization  was  not  carried  too 
far,  it  did  not  when  cooled  again  to  0*  wholly  recover  what  it  hat) 
lost.  If  the  demagnetization  was  carried  a certain  length,  it 
recovered  all  that  it  had  lost ; if  farther  still,  more  than  it  had  lost. 

It  waa  in  fact  found  possible  to  demagnetize  a bar,  ao  as  to  render  • 
it  apparently  nnmagnetic,  and  then  to  restore  part  of  its  original 
magnetism  by  merely  heating  and  cooling  it  again.  Similar 
phenomena  were  observed  with  a bar  magnetized  and  de- 
magnetized at  100*,  and  then  alternately  cooled  and  heated. 
Unverdorben,9  who  arrived  somewhat  later  at  aimilar  results, 
represents  the  matter  by  saying  that  the  bar  in  this  case  has  two 
magnetizations  superposed,  each  having  its  own  temperature 
coefficient 

The  following  are  a few  additional  references  to  sources  of 
information  concerning  the  present  subject:  Mauaitioa,  Pogg.  vfnn., 

1863,  and  Phil.  Mag.,  1864  ; Jamin  and  Gaugain,  Compiu  Rendu*, 
passim'.  Fare,  Ib.t  1876  ; Poloni,  IVitd.  Beibl.,  1878. 


• To  give  the  reader  an  idea  of  the  magnitude  of  tbia  effect,  wa  rea; 
mention  that  Whipple  in  determining  the  temperature  corrections  for 
magnetometer  magnets  at  Kew,  according  to  tha  formula 

K,-K,{l-j<<- 

found  for  the  coefficient  q values  varying  from  *000762  to  *000044, 
with  a mean  of  000161  ; and  for  q from  00000398  to  OOCOOOOl, 
with  a mesn  of  *00000048  (Pro c.  Roy.  Soc.  Lond.,  1877). 

9 Quoted  in  Lamont,  Handb,  d.  Mag. , $ 82.  An  account  of  Lamonl'a 
own  researches  will  be  found  in  tha  Mao  place. 


MAGNETISM  273 


Thom-  Development  of  Heat  < hirin' j Magnetization. — Reasoning 
*°u’8  oil  purely  thermodynamic  priuciples  from  the  results  of 
Faraday,  as  to  the  iufluouco  of  temperature  od  the  mag- 
netic properties  of  bodies,  Thomson1  has  concluded — (1) 
that  a piece  of  soft  iron  at  a moderate  or  low  red  heat, 
when  drawn  geutly  away  from  a magnet,  experiences  a 
cooling  effect,  and,  wheu  allowed  to  approach,  a heating 
effect,  and  that  nickel  at  ordinary  temperatures  and  cobalt 
at  high  teaiperatores  (between  the  melting  poiutof  copper 
nml  some  lower  temperature)  expcrieuce  the  same  kind  of 
'effect;  (2)  that  cobalt  at  ordinary  temperatures  and  up  to 
the  temperature  of  maximum  permeability  experiences  a 
cooling  effect  when  allowed  to  approach  a magnet,  aud 
heating  when  drawn  away ; (3)  that  a crystal  in  a 
magnetic  field  experiences  cooling  when  the  axis  of 
greatest  paramagnetic  or  of  least  diamagnetic  suscepti- 
bility is  turned  from  along  to  across  the  lines  of  force,  aud 
vice  versa. 

Besides  these  considerations,  the  fact  that  those  who 
adopt  the  molecular  magnet  theory  are  obliged  to  assume 
something  of  the  nature  of  a frictional  resistance  to  the 
turning  of  the  magnetic  molecules,  and  generally,  without 
reference  to  any  particular  theory,  many  of  the  phenomena 
of  coercive  force,3  lead  us  to  suppose  that  somo  specific 
development  of  heat  may  accompany  magnetization  and 
Expert-  demagnetization.  The  experimental  verification  of  this 
mental  suspicion  is,  however,  a matter  of  great  difficulty,  owing  to 
the  enormous  generation  of  heat  arising  secondarily  from 
i-nUte*  jn(juce(j  currents  in  the  mass  of  the  metal  The  develop- 
ment caused  by  magnetization  and  demagnetization  was 
taken  advantage  of  by  Joule  in  one  of  his  determinations 
of  the  mechauical  equivalent  of  heat,  but  he  makes  no 
attempt  to  separate  the  effect  of  the  two  causes,  indeed  it 
did  not  concern  his  purpose  to  do  so.3  Notwithstanding 
that  several  experimenters  have  attacked  the  problem,  it 
cannot  be  said  that  it  is  yet  completely  solved.  It  will 
therefore  be  best  simply  to  call  the  reader's  attention  to 
some  of  the  papers  that  have  been  published  on  the  subject, 
and  leave  him  to  form  his  owu  judgment 

See  Von  Breda,  Poyy.  Ann.,  1816  ; Grove,  Phil,  Slay.,  1849  ; 
E'UumJ,  r oyy.  Ann.,  1864;  ViUari,  A*.  Cim.t  1870;  Car in,  Comvtes 
Rendta,  1874  ; Bering,  IViaL  Ann.,  iv.f  1878  ; Trowbridge, 
tried.  BcibL,  1879. 

Thermal  Miscellaneous  Relations  of  Magnetism  to  other  Physical 
<Nin«i«c-  Properties. — According  to  Maggi4  the  thermal  conductivity 
twity.  cf  magnetized  iron  is  less  along  the  lines  of  force  than 
across  them.  Naccari  and  Bcllati 5 were  unable  to  verify 
this  result ; Tomlinson,®  however,  found  that  the  con- 
ductivity of  iron  and  steel  bars  was  diminished  by 
longitudinal  and  increased  by  transversal  magnetization. 

Abraham,  Edlund,  Mousson,  and  Wortmann  all  made 
experiments  in  search  of  a magnetic  alteration  of  the  electric 
conductivity  of  iron.  Thomson  seems,  however,  to  have 
been  the  first  to  arrive  at  any  definite  result7  Ha  found 
the  conductivity  to  bo  dimiuished  along  tbe  lines  of 
magnetization  and  increased  across  them.  Bcez  8 verified 
the  former  result,  but  doubts  tbe  latter,  which  he  is  inclined 
to  explain  as  a secondary  effect  caused  by  the  compression 
of  the  iron  arising  from  the  external  magnetic  action  on  the 
plates  used  in  Thomson's  experiments. 

Thomson  also  found  * that  the  thermoelectric  quality  of 
iron  was  affected  by  magnetization ; the  thermoelectric 
current  flowed  from  unmagnetized  to  longitudinally 
magnetized,  and  from  transversely  magnetized  to  tin* 
magnetized  or  longitudinally  magnetized  iron  through  the 

1 Phil.  May.,  J878  ; or  Nichol  * Cyelopscdia,  2d  «t,  I860, 

5 Set  the  paper  of  Warburg  quoted  above,  p.  260. 

* Joule,  Phil.  May.,  1843. 

4 Archives  de  Gcnhv.  1850  ; or  Wicd  . Gale  . li.  f 510. 

• IVitd.  BeiU.,  1877.  4 Proc  Boy  Hoc,  Lome  . 1878. 

T Phil.  Trans.,  1856.  8 Pcyy  .Ink  , 1866.  8 L«  Cit 
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hot  junction.  In  the  case  of  nickel,  the  current  flowed 
from  longitudinally  magnetized  to  unmagnetized  through 
the  hot  junction,  i.e.,  nickel  behaved  oppositely  to  iron. 
Thomson's  results  have  been  in  part  confirmed  by  a recent 
investigation  of  Strouhal  and  Barns.10 

A relation  between  magnetism  and  light  was  first 
established  by  Faraday's  discovery  of  the  magnetic  mtatiou 
of  the  plane  of  polarization  of  a ray  passing  along  the 
lines  of  force.  This  subject  belongs  more  properly  to 
physical  optica,  but  there  is  oue  magnetic  phenomenon 
apparently  closely  connected  with  it  which  falls  to  be 
mentioned  here.  This  is  Hall’s  discovery 11  that,  if  an 
electric  current  flow  in  a thin  metallic  strip  in  a direction 
AB,  the  effect  of  placing  the  strip  in  a magnetic  field  with 
its  plane  perpendicular  to  the  lines  of  force  ia  to  cause  a 
transverse  electromotive  force  perpendicular  to  AB,  which 
change*  in  sign  when  the  direction  cither  of  th&  current  or 
of  the  magnetic  field  is  changed.  This  transverse  electro- 
motive force  is  proportioual  to  the  product  of  the  current 
intensity  and  the  strength  of  the  magnetic  field ; eseteris 
paribus , its  direction  in  the  case  of  iron  is  opposite  to  that 
‘ in  other  metals,  aud  its  magnitude  is  also  greatest  with  iron. 
This  discovery  establishes  tbe  existeuce  of  the  rotatory 
coefficient  of  resistance  mentioned  by  Maxwell 13  in  his 
discussion  of  solotropic  conductivity ; aud  Rowland  has 
shown  that  the  phenomenon  is  probably  due  to  the  same 
cause  as  tho  magnetic  rotation  of  the  plaue  of  polarization.13 

If,  as  modem  physicists  suppose,  msguetism  bo  a dyna- 
mical phenomenon,  time  must  enter  as  a conditioning 
clement  The  question  has  been  raised  how  long  any 
magnetizing  force  takes  to  develop  the  maximum  magnetiza- 
tion that  it  is  capable  of  produciug.  There  Qre  many  facti 
that  go  to  prove  that  this  time  is  very  small,  or,  at  all  events, 
that  any  force  develops  a very  large  fractiou  of  the  total 
maguetiz&tiou  due  to  it  in  a very  short  period  of  time. 
Perhaps  the  most  wouderful  evidence  ou  this  head  is  the  fact 
that  the  telephone,  which  depends  essentially,  on  varying 
magnetic  action,  can  reproduce  the  sounds  of  human  speech 
even  to  the  consonants.14  Experiments  bearing  directly  oil 
the  subject  have  been  made  by  Villari.13  A flat  circular  disk 
of  flint  glass  was  placed  between  the  poles  of  a RuhmkortT* 
apparatus  for  measuring  the  magnetic  rotation  of  the  plane 
of  polarization.  The  axis  of  the  disk  was  perpendicular  to 
the  axial  line,  so  that  rotation  brought  the  different  radii 
successively  into  the  line  of  sight.  When  the  disk  was 
at  rest  the  magnetic  action  in  one  experiment  caused  a rota- 
tion of  19  divisions;  spinning  the  disk  ot  the  rate  of  110, 
121,  143,  and  180  turns  per  second  reduced  the  magnetic 
rotation  of  tho  plane  of  polarization  by  2,  5,  10,  and  17 
divisions  respectively ; the  reduction  was  lees  the  greater  the 
magnetic  force.  From  this  YiJlari  concluded  that  in  fliut 
glass  not  less  than  0*001244  second  is  required  to  produce 
such  a diamagnetic  intensity  as  can  be  observed  by  the 
rotation  of  tho  plane  of  polarization,  And  tliat  0 00241 
second  at  least  is  required  to  develop  the  greatest 
demagnetization  of  which  this  substance  is  capable ; he 
also  states* that  the  diamagnetism  lasts  for  less  than 
0*00018  second  after  the  inducing  force  is  withdrawn.  A 
series  of  interesting  experiments  on  the  oscillation  of  the 
piano  of  polarization  caused  by  tbe  oscillatory  disclmrgo 
from  a Leyden  jar  recently  made  by  Bichat  and  Blondlot 10 
led  them  to  a different  conclusion,  viz.,  that  if  any  lagging 
of  the  induced  magnetization  behind  the  magnetizing  force 

38  W«d.  Ann.,  xiv.,  18*1.  » Ph,t.  May.  [5],  1*.  and  x. , mo. 

,5  Ht.  and  May.,  vol.  L | 303,  See  alto  Stoke*,  Camb.  and  Dub. 
Math.  Jour.,  vi,  1851  ; and  Tkom.sc- □,  Trans.  R.S.E.,  vol  xxi.  p, 
165.  1854. 

“ Am.  Jour,  cf  Math.,  1880  ; Phil  May.  (5],  x.,  1680,  and  xi- 
1881. 

11  Sec  aI»o  an  artiel*  by  tbs  writer,  Phil  May.  [5],  iL  1876. 

14  Poyy.  An*.,  1879.  18  CompU*  Rendus,  168A 
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exists  it  is  less  than  0000033  second.  No  explanation 
has  been  given  of  the  discrepancy  of  thcso  results. 

In  the  early  part  of  this  century  there  was  an  animated 
controversy  as  to  whether  light  exerted  a direct  influence 
upon  magnetization,  in  which  Morichini,  Mrs  Somer- 
ville, Christie,  Riess  and  Moser,  and  many  others  took 
part.*  Nothing  definite,  however,  was  established.  A 
similar  fate  befell  the  attempts  to  trace  the  influence  of 
magnetic  force  upon  crystallization,  and  to  detect  a relation 
between  magnetism  and  gravity, 1 * although  both  quests  at 
one  time  or  another  engaged  the  skill  of  Faraday. 


Forms,  Construction,  and  Preservation  ok  Magnets. 

This  subject  occupied  a large  portion  of  most  of  the 
earlier  treatises  on  magnetism.  Much  of  the  information 
given,  however,  either  has  now  been  recognized  to  be  of 
questionable  value  or  has  been  superseded  by  recent  pro- 
gress, and  retains  a merely  antiquarian  interest ; a few  brief 
remarks,  mainly  historical,  will  therefore  bo  sufficient 


Tho  oldest  form  of  magnet  was  a piece  of  magnetic  iron  ore  or 
loadstone.  The  power  of  these  natural  magnets  varied  exceedingly 
from  one  specimen  to  another.  An  elaborate  discussion  of  the 
various  kinds  of  loadxtono 
will  he  found  in  Gilbert’s 
Dc  Magnetc.7  In  order  to 
increase  the  carrying  power, 
the  loadstone  was  usually  II 
liUed  with  armatures  of 
soft  iron  upon  its  polar 
•egions ; figure  45,  taken 
irom  Gilbert,  represents  one 

of  the  oldest  arrangement*.  45. 

Figure  46  is  taken  from  a loadstone  in  the  collection  of  physical 
apparatus  belonging  to  the  university  of  Edinburgh,  the  carrying 
power  of  which  is  205  lb.  A loadstone  in  the  Tevlerian  Museum 
•t  Haarlem  has  a carrying  power  of  230  lb ; and  one  at  Lisbon,  pre- 


sented by  the  emperor  of  China  to  King  John  V.  of  Portugal,  is  said 
W>  support  as  much  as  300  lb.  Small  loadstones  urc  often  very 
■jowcrfnl  in  proportion  to  their  weight;  e,g.%  Newton  is  said  to  have 
worn  in  a ring  one  that  weighed  only  3 grains,  and  yet  was  able  to 
carry  about  746  grains ; and  one  in  the  physical  collection  at  Edin- 
burgh, formerly  belonging  to  Sir  John  Leslie,  weighing  itself  3J 
grains,  had  at  one  time  a currying  power  of  1560  grains. 

The  introduction  of  steel  magnets,  and  the  perfection  to  which 
they  were  gradually  brought,  caused  the  loadstone  to  fall  into  disuse. 
It  » said  that  Galileo  possessed  the  art  of  making  steel  magnets 
ri*out  the  beginning  of  the  17th  century.  It  was  early  discovered 
‘list  the  earth's  force  could  be  utilized  in  magnetizing  steel. 

1 For  the  literature,  *ee  Wied.,  Gnfr.,  §j|  688,  680. 

1 f^ec  also  Gekler’s  Physikalisches  M'viierbneh,  art.  "Mognetiamm.  " 


Gilbert  was  aware  that  a feeble  maguetixation  could  bo  produced  in 
this  way;  and  Michell,  in  his  treatise  on  artificial  magnets,  minutely 
describes  how  weak  magnets  mar  be  made  by  means  of  the  earth's 
force,  then  combined  iuto  bundles  or  “ magazines”  and  used  in 
turn  to  produce  stronger  magnets,  these  used  to  produce  still 
stronger,  and  so  on. 

The  earliest  process  of  all  was  no  doubt  the  method  of  rub- 
bing or  touching  by  another  magnet  This  method  of  making 
magnets  was  studied  with  much  attention  by  the  natural 
philosopher*  of  the  18th  century,  among  whom  wo  may  men- 
tion Savcry,  Knight,  Ihthumel,  Le  Mai  re,  Canton,  Michell, 

A£t>inu».  Coulomb,  and  Euler.  The  method  of  single  touch 
consists  simply  in  stroking  the  bar  to  be  magnetized  alternately 
on  its  two  halves  with  the  south  snd  north  pole*  of  a loadstone 
or  bar  magnet,  the  stroke  beginning  always  at  the  middle  and 
ending  at  the  end.  According  to  Lament,  the  best  plan  is  to  lay  the 
magnet  flat,  overlapping  one  half  of  the  bar  to  be  magnetized,  and 
then  draw  it  ofT ; when  the  magnet  is  held  perpendicular  to  the  bar 
during  the  process,  the  result  is  apt  to  give  an  irregular  magnetiza- 
tion : e.g.,  we  may  even  get  a magnet  with  its  two  cuds  north  pole* 
and  with  a south  pole  in  the  middle,  or  one  with  four  Doles,  a north 
and  south  pole  at  the  two  ends  amt  a south  and  nortn  pole  in  the 
middle#3 

The  first  improvement  on  single  touch  was  double  touch  with 
separate  magnets.  This  consists  in  using  two  magnets  simul- 
taneously on  the  two  halves  of  the  bar  undergoiug  magnetization. 

The  north  pole  of  one  and  the  south  pole  ot  the  other  are  placed 
cither  close  together,  or  nt  a small  distance  apart  near  the  middle 
of  the  bar,  and  limn  each  is  drawn  towards  the  end  of  the  half 
on  which  it  lies  ; according  to  Lernont,  here,  as  in  single  touch, 
the  magnets  should  be  laid  fist  on  the  bar.4  Michell  introduced  the 
further  improvement  of  using  two  bar  magnets  (or  boodles  of  such) 
fastened  together  and  kept  parallel  at  a small  distance  apart  by 
means  of  small  pieces  of  wood,  the  north  pole  of  one  being  conter- 
minous with  the  south  pole  of  the  other.  This  pair  is  placed  verti- 
cal with  one  end  on  the  middle  of  the  bar,  drawn  towards  one 
end  and  slipped  ofL.  then  replaced  on  the  middle  and  drawn  to  the 
other  end,  and  so  on  alternately  until  the  moment  of  the  tmr  ceases 
to  increase  any  farther.  Instead  of  the  pair  of  bar  magnets  a bone- 
shoe  magnet  might  of  cobrae  be  used. 

Le  Mains1  introduced  the  essential  improvement  of  placing  the 
bar  to  be  magnetized  upon  a largrr  liar,  and  then  magnetizing 
the  two  together.  The  advantage  of  this  is  l**st  seen  in  the  form 
of  the  same  device  adopted  by  Canton*  and  Duhatnel,*  who  mag- 
netized steel  bars  in  pairs,  connecting  them  up  parallel  to  each 
other  by  means  <u  two  pieces  of  soft  iron,  and  then  magnetizing 
them  in  opposite  directions.  It  is  easy  to  see  that  the  m&gnetixa 
tion  of  the  one  reacts  on  the  magnetization  of  the  other  and 
strengthens  it.  Michell7  obtained  a similar  advantage  by 
magnetizing  a number  of  bars  placed  end  to  end  in  a line ; 
he  found,  as  was  to  be  expected,' that  the  end  bars  were  weaker, 
but  this  defect  he  remedied  by  repeating  the  process  with  the 
bars  arranged  in  a different  order  Coulomb’s  method  was  to 
place  the  ends  of  the  bar  on  tbe  north  snd  south  poles  of  two 
uar  magnet*  arranged  in  lin*  at  the  proper  distance  apart.  This 
process  of  connecting  up  the  bars  to  be  mognetized  in  a closed 
magnetic  circuit  is  sometimes  callrd  circular  touch  ; it  esn  bo 
applied  to  horse-shoe  magnets  by  placing  a pair  of  them  with 
their  ends  together,  and  then  passing  round  ana  round  upon  them 
a horse- s line  magnet  or  a pair  of  bar  magnets  arranged  as  already 
described.  • 

Immediately  after  (Ersted’a  discovery  of  tbe  magnetic  action  of  Electro- 
the  gnlWaaic  current.  Arngo,®  Boisgirnud,10  and  Davy  almost  simul-  rose*"  - 
tanroualy  applied  this  property  to  the  magnetization  of  iron  and 
steel. u Powerful  electromagnets,  with  cores  of  soft  iron,  were  6r*t 
constructed  a few  years  later  by  Sturgeon  and  Brewster.  Pohl,  Moll, 
and  rfnfT  in  Germany,  ami  Henry  and  Ten  Evck  in  America,  may 
he  mentioned  as  the  moat  successful  of  the  early  constructors.  Ono 
of  the  electromagnets  of  Henry  snd  Ten  Eyck  reached  a carrying 

* Pole*  situated  abnormally  In  this  way  are  called  " consecutive 
points.** 

4 Thi*  method  appears  to  have  been  invented  by  Knight  (about 
1740),  and  used  in  producing  the  powerful  magnets  for  which  lie  was 
famous  The  secret  of  hi*  process  was  never  divulged  by  himself,  but 
was  published  by  Wilson  after  his  death.  See  art.  Maoxxtibu,  8lh 
edition  of  Jfacyclopmtia  firitannica. 

* tfim.  d.  CAcvd  d Pant,  1745  and  1750. 

• PkiL  Trans.,  1751. 

7 Treatise  o/  Axlifietal  Ifagnels,  1750. 

B For  fuller  information  on  the  present  subject,  see  Gehler's  Physi- 
foil itches  W&rtrrfmch,  art.  " Magnetism  us,"  xv. 

• Ann.  d.  Chim.  et  d.  Phys.,  1820. 

10  Phil.  Trans.,  1820-21. 

11  The  anomalous  magnetization  of  needles  by  the  discharge  from 
Leyden  jars  had  been  observed  earlier,  but  not  properly  understood. 

See  art.  Electricitt,  toI.  will.  p.  82. 
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power  of  2061  lb ; but  magnets  specially  constructed  for  currying 
power  have  surpassed  this  limit  As  a specimen  of  scientific  toys 
of  this  description  may  be  mentioned  the  electromagnet  of  Kobcrts 
(fig.  47),  which  consists  of  % square  block  of  iron  deeply  slotted 
wish  four  parallel  grooves  into  which  three  layers  of  cop|er  wire 
cable  are  wound  in  zigzag  lash  ion  so  that  ths  current  converts  the 
flanges  alternately  into  north  and  south 
poles ; the  armature  is  a square  block 
planed  to  fit  the  face  of  the  magnet  The 
carrying  power  of  & machine  of  this  kind 
woe  2949  lb,  Ce.,  more  than  l£  tons  l 
The  forms  of  electromagnet  used  in  the 
arts,  c.0.,  in  electric  bells,  fire  alarms, 
telegraphs,  telephones,  electric  light  regu- 
lators, dynamo  machines,  Ac.,  are  simply 
innumerable.  It  will  be  sufficient  to  allude 
to  those  constructed  for  the  purpose  of  p-*>- 
ducing  an  intense  magnetic  field,  uniform 
or  non-uniform,  over  a larger  or  smaller 
area  ; these  find  their  practical  application 
in  the  construction  of  dynamo-electric 
machines,  but  they  arc  mainly  interesting 
to  purely  scientific  men  on  account  of  their 
use  in  the  investigation  of  the  properties  of 
weakly  magnetic  bodies.  Figure  10  ihows 
the  uaual  arrangement  adopted  for  largo 
laboratory  magnets.  _In  considering  tue 
greatest  available  strength  of  such  magnets. 

It  is  necessary  to  bear  in  mind  tho  fact  ^8-  **• 

that  magnetic  saturation  of  iron  is  practically  reached  with  mag- 
netic forces  much  under  the  greatest  that  we  can  command.  The 
strength  of  field  in  a narrow  crevasse  perpendicular  to  the  lines  of 
magnetization  in  saturated  iron  is  less  than  18,000  C.G.&  units;1 
anu  Una  is  practically  the  utmost  at  present  attainable,  for  any 
addition  to  the  strength  of  the  field,  arising  from  direct  action  of 
the  magnetizing  helix,  would  not  under  ordinary  circumstances 
aflcct  the  hundreds  in  this  number.  Further  increase  of  magnetizing 
current  after  we  have  reached  within  a small  percentage  of  tho  limit 
of  saturatioir  is  a wasto  of  power. 

Eliot*  of  Haarlem  seems  to  have  been  the  first  who  applied  the 
electric  current  directly  with  success  in  the  manufacture  of  powerful 
permanent  magnets.  Ho  usrd  a short  flat  magnetizing  coil  which 
was  pushed  backwards  and  forwards  along  the  bar,  the  ends  of  which 
were  caused  to  abut  against  two  pieces  of  iron,  which  becoming  in- 
ductively magnetized  reacted  on  tne  bar,  and  also  served  to  keep  the 
magnetization  at  the  ends  more  uniform.  The  famous  Logcman 
tnagnet*  were  constructed  by  this  process. 

By  far  the  most  convenient  way  of  magnetizing  steel  is  to  use  an 
electromagnet*  The  bar  to  be  magnetized  may  be  laid  flat  on  tho 
)iole  of  the  magnet  before  it  is  excited,  and  after  excitation  drawn 
•lowly  off.  By  repeating  this  process  several  times,  with  the  nortii 
pole  of  the  elect rornaguet  for  one  half  and  tho  south  pole  for  tho 
ether  half,  saturation  can  be  very  quickly  obtained.  Perhaps  a 
better  plan  is  to  lay  tho  bar  with  its  ends  on  the  two  poles,  and 
then  excite  the  electromagnet  For  reasons  already  sufficiently 
explained,  it  iaadvisablo  to  hammer  the  bar  with  a mallet  while 
the  magnetizing  force  is  in  action,  and  to  turn  the  current  off  and 
on  several  times  in  succession.4 

On  account  of  the  difficulty  of  tempering  steel  to  any  great  depth 
from  the  surface,  and  for  specific  magnetic  reasons  as  well,  it  lias 
been  customary  in  constructing  powerful  permanent  magnets  to 
build  them  up  of  thin  laminar  of  steel,  each  of  which  is  separately 
magnetized,  figure  43  represents  an  arrangement  of  this  nature 
*j  e e a 
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Fig.  48. 

odupteu  oy  Coulomb,  and  figure  49  a horeo-ahoo  magnet  constructed 
la  too  asms  way.  It  will  be  observed  that  the  ends  of  the  lamina; 
ore  not  exactly  conterminous,  the  middle  ones  projecting  ruoro  than 
tho  others ; this  arrangement  was  adopted  with  tho  view  of  getting 
rid  to  some  exteht  of  the  weakening  effect  which  the  induction  of 
one  lamina  has  upon  the  other.  That  toch  an  effect  exists  and  is  very 
great  was  conclusively  shown  by  Coulomb ; how  far  the  modification 

* Bee  above,  p.  258.  • Pogj.  Amu.,  1844  and  1848. 

* Frick,  Pogg.  Ann.,  1849,  was  one  of  the  earliest  who  practised 
this  method. 

4 It  has  been  several  tunas  proposed  to  magnetize  steel  bars  by  heat* 
Mil  them  red  hot,  allowing  theu*  U cool  to  the  proper  teoipeialwre 
under  the  magnetizing  force,  and  then  tempering  while  the  force  is  still 
acting.  Gilbert,  Knight,  Robison,  Hainan,  Gaugain,  Aloe,  and  Holt 
( Wied.  Ann. , ni. , 1879}  have  all  experimented  with  this  method,  but  It 
does  not  appear  to  possess  any  advantage  over  the  ordinary  modern 
process,  and  need  not  be  discussed  here. 


in  question  cures  it  is  another  matter ; much  no  douot  depends  os 
the  purpose  for  which  the  magnet  is  required ; but  it  is  scarcely 
worth  while  to  discuss  the  subject  here.  We  may  call  attention  to 
a farther  point  in  the  construction  of  Coulomb’s  magnet,  viz.,  that 
the  ends  of  the  lamins  are  embedded  in  two  soft  iron  tenninals  N 
and  8 ; there  can  be  uo  doubt  that,  for  soma 
purposes  at  least,  this  Is  an  advantageous 
arrangement.  Among  the  famous  modem 
makers  of  permanent  magnets  Hacker  of 
Nuremberg,  Logcman  and  Wetteten  of  Hoar- 
lain,*  Will  ward,  and  J&mia  deserve  to  be 
specially  mentioned.4 

In  the  preservation  of  permanent  magnets  it 
la  oMMutial  to  avoid  extreme  eh  aligns  of  tem- 
perature and  shocks.  When  the  magnet  is 
laid  aside  it  should  bo-  made  port  of  a closed 
magnetic  circuit ; iu  tho  case  of  a horse-shoe 
magnet  this  is  attained  by  simply  laying  a 
piece  of  soft  iron,  called  tho  keeper,  across  the 
poles ; bar  magnets  should  bo  kept  in  parallel 
pairs,  north  pole  to  south  polo  and  south  pole 
to  north  pole,  with  two  pieces  of  soft  iron 
between  the  poles.  When  this  is  done  the  induced  magnetism' 
reacts  on  the  magnets  and  diminishes  tho  demagnetizing  force; 
tlys  action  of  shoots  then  ceases  to  destroy  tho  permanent  magnet- 
ism, and  nmy  even  increase  it. 

iJl/imatk  Theories  op  Magnetic  Phenomena. 

If  we  paw*  over  the  stream  theory,  which,  although 
partially  developed  by  Euler,  has  never  taken  root  in 
modern  physical  science,  the  first  great  theory  that  we 
find  propoeod  with  a view  to  the  explanation  of  magnetism 
is  the  two-fluid  theory  of  Coulomb  and  Poisson.  This  is 
not  sq  ultimate  theory  in  the  modern  sense,  inasmuch  a* 
it  is  not  dynamical ; but  it  was,  doubtless,  looked  upon  os 
ultimate  iu  tho  days  when  the  .imponderable  fluids  had  a 
recognized  role  iu  the  physical  sciences.  In  the  two- fluid  Two- 
theory  the  imaginary  positive  and  negative  attractive 11111(1 
agents  (called  magnetism  in  tho  empirical  theory  developed  t|H  'ry  of 
above)  are  regarded  as  imponderable  fluids;  but  the  ~"‘n 
essential  point  in  tho  definite  form  of  the  theory  duo  to 
Poisson  is  that  he  regards  a body  susceptible  to  magnetic 
induction  as  made  up  of  an  infinite  number  of  particles  of 
infinite  permeability  immersed  iu  an  impermeable  medium. 

After  pointing  out  that,  if  the  particles  were  of  elongated 
foim,and  arranged  so  that  the  axes  of  elongation  had  one  pre- 
ponderating direction,  or  if  they  were  arranged  so  that  the 
linear  density  in  different  directions  varied,  the  result  would 
be  teolotropy,  he  assumes  that  they  aro  spheres  uniform  ily 
distributed  iu  the  impermeable  medium  so  that  the  volume 
of  tho  magnetic  particles  in  unit  volume  of  the  substance  is 
the  fraction  L The  problem  of  magnetic  induction  under 
the  influence  of  a uniform  force  it  then  tho  same  os  t!:» 
problem  of  electric  induction  for  an  infinite  number  of 
perfectly  conducting  spheres  uniformly  distributed  in  & 
non-conducting  medium.  He  finds  for  the  permeability 

Maxwell  baa  pointed  out  one  fundamental  objection  to  this 
theory,  viz.,  that  tho  vsluo  of  k calculated  from  tho  formula  just 
given  by  means  of  observed  values  of  w in  the  com  of  iron  is 
greater  than  it  would  be  evon  if  the  magnetic  spheres  were  ('••  Iced 
in  the  closest  possible  manner.  Another  objection  la  that  tho 
theory  affords  no  explanation  of  the  variability  of  k with  different 
forces.  Wo  might  of  course  modify  the  hypothesis,  as  was  done  by 
Thicker,  by  supposing  that  a resistance  depending  on  the  magnitude 
of  the  force  opposes  tho  separation  of  the  fluids  in  the  magnetic 
molecules,  and  that  in  certain  caws  a frictional  resistance  tends  to 
prevent  their  reunion.  Wo  might  in  this  way  explain  magnetic 
saturation  and  permanent  magnetism  ; but  the  theory  Uiu>  lor 
dened  has  no  more  scientific  value  than  the  purely  empiric  theory, 
and,  moreover,  sffotds  no  clue  to  the  phenomena  of  diamagnetism. 

• Advivsl  by  Elias  and  Van  dor  Wilhgen  , «•  ffaturt,  vot  six. 
p.  552,  1879. 

• Further  details  as  to  the  advantages  and  disadvantages  of  various 
forms  of  magnets  will  b«  found  in  Wiedemann's  (Jaiuanismta,  and 
Lament's  Handbuch  da  Marjnetitmui.  See  also  a recent  paper  by  W 
Hols,  fTied!  Ann.,  1880,  on  hollow  cylindrical  magnets,  and  anothei 
by  Gray  on  the  moments  attainable  with  hard  steel  ban,  PML 
Mag.,  1878. 
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Iu  a very  important  class  of  modern  theories,  the  funda- 
mental assumption  is  that  the  molecules,  or  at  all  events 
a certain  proportion  of  the  molecules,  of  magnetic  sub- 
stances are  small  permanent  magnets.  In  a body  which 
is  to  outward  appearance  un magnetized,  the  axes  of  these 
molecular  magnets  are  turned  indifferently  in  all  directions ; 
in  a body  which  is  magnetized  in  a certain  direction  a 
larger  proportion  than  usual  of  the  molecular  magnets  have 
their  axes  more  or  less  in  that  direction.  Magnetic 
induction  is  supposed  to  consist,  not  in  any  alteration  of 
the  molocular  magnets  themselves,  but  in  the  orientation 
of  their  axes  under  the  action  of  the  inducing  force.  The 
reader  may  figure  to  himself  the  nature  of  the  action  by 
imagining  a line  of  small  magnetic  needles  with  their  axes 
all  horizontal,  but  all  poiutiug  in  different  directions ; the 
whole  aystem  thus  arranged  will  have  no  determinate 
magnetic  moment,  and  will  represent  an  unmagnetized 
body.  Next,  suppose  a magnetizing  force  to  act  parallel  to 
the  line  joining  the  centres  of  the  needles,  they  will  then 
arrange  themselves  in  that  Hue,  and  the  magnetic  moment 
of  the  system  will  be  the  sum  of  the  moment  of  the 
different  parts  ; we  have  thus  an  image  of  a body  magnet- 
ized by  induction. 

The  nolion  of  molecular  magnets  seems  to  have  been  suggested 
by  Kirwan;  but  it  was  not  until  a definite  form  was  given  to 
it  by  Weber  that  it  acquired  any  importance.  The  mathematical 
problem  presented  is  one  of  great  complexity.  In  the  poaition 
of  equilibrium  any  molecule  is  acted  on  by  the  magnetizing 
force,  by  a magnetic  force  due  to  the  combined  action  of  the  other 
molecules,  and  possibly  by  a force  arising  from  the  displacement  as 
welt  Weber  assumes  that  the  couple  tending  to  restore  the  mole- 
cule to  its  original  position  is  that  aue  to  % constant  magnetic  force 
D,  parallel  to  the  original  direction  of  Us  axis.  If  m be  the  magnetie 
moment  of  a molecule,  and  there  bo  n molecules  iu  a unit  of  volume, 
then  the  magnetic  intensity  | duo  to  the  magnetizing  force  $ is 
given  by  $-2»i»9/3D,  if  g<D;  and  by  |-mn{l  - TM/3S*),  if 
Jb>D.  In  other  words,  the  curve  (|,  38)  ia  straight  till  it  reaches  the 
point  (Imn,  D),  it  then  becomes  concave  towards  the  axis  of  J},  and 
rises  towards  an  asymptote  parallel  to  the  axis  of  3i ; the  maximum 
value  of  | is  m».  The  theory  does,  therefore,  give  a general  explana- 
tion of  the  phenomena  of  magnetic  induction.  The  reader  will  be 
able  by  comparison  with  the  experimental  data  given  above  to  see 
how  far  it  falls  short  of  a complete  explanation. 

If  the  magnetic  substance  be  devoid  of  coercive  force,  we  mast 
•uppow  that  the  molecules  return  to  their  original  positions  when 
the  magnetizing  force  is  removed.  In  substances  capable  of  being 
permanently  magnetized,  we  must  imagine  something  of  the  nature 
of  a frictional  resistance  to  the  motion  of  the  magnetic  molecules  ; 
so  that,  when  they  are  deflected  through  more  than  a certain  angle, 
they  retain  a permanent  set  alter  removal  of  tho  magnetizing  force. 
Maxwell  has  worked  out  tbo  particular  hypothesis  that  each  mole- 
cule which  is  deflected  through  an  angle  less  than  0O  returns  When 
the  magnetizing  force  ceases  to  act,  but  that  a molecule  deflected 
througq  on  angle  B>0 , retains  the  deflexion  $-fi+  Denoting 
Dsiaft,  by  L,  he  finds  as  the  result  of  the  above  supposition  that 
the  curve #of  temporary  magnetization  is  a atruight  line  from  JB  — 0 
to  L ; after  tnat  it  is  concave  to  the  axis  of  fi,  and  riseB  to  nn 
asymptote,  the  maximum  viluu  of  | being  mn  as  before.  The  curve 
Of  residual  magnetization  begins  when  Jl-L  ; it  is  concave  to  tho 
nxiS  of  $,  and  nses  to  an  asymptote  corresponding  to  the  maximum 
3'  — 1 nt >i  { 1 + y/l  - V/D1} *.  It  results  from  the  hypothesis  that, 
when  a bar  is  permanently  magnetized  by  a positive  force  its 
magnetism  cannot  be  increased  by  a positive  force  < Jfl„  but  mny 
be  diminished  by  a negative  force  <£,;  and.  when  the  bar  is 
exactly  demagnetized  by  a negative  force  3§„  it  cannot  be  mag- 
netized in  the  opposite  direction  without  the  application  of  a force 
> 31,;  but  s positive  force  < IB,  is  sufficient  to  begin  to  reroagnetize 
the  bar  in  the  original  direction. 

Behind  tho  molecular  magnet  theory  there  arises  the 
question,  What  is  the  nature  of  the  magnetic  molecule  1 
One  answer  to  this  question  is  given  by  the  hypothesis  of 
Amptre,  that  around  each  such  molecule  a current  circulates 
in  planes  perpendicular  to  the  axis  of  the  molecule.  That 
such  an  arrangement  will  be  equivalent  to  an  infinitely  small 
magnet  in  the  axis  of  the  molecule,  so  far  os  external  action 
is  concerned,  we  know  from  the  lows  of  electrodynamics. 
It  remains  only  to  inquire  what  the  nature  and  properties 
of  these  molecular  currents  must  be,  to  trace  the  full  logical 


consequences  of  the  assumption,  and  to  compare  them  with 
experience.  This  was  first  done  by  Weber,  and  afterwards 
more  completely  by  Clerk  Maxwell. 

It  is  obvious  in  the  first  place  that  the  circuits  in.  which  the 
molecular  currents  flow  must  be  perfectly  conducting ; for  other- 
wise the  electrokioetio  energy  of  the  molecular  currents  would 
be  continually  transformed  Into  heat,  and  a constant  supply  of 
energy  from  without  would  be  necessary  to  support  the  magnetism 
of  a permanent  magnet,  which  is  contrary  to  experience.  Let  A 
be  the  effective  arc*  of  a molecular  circuit,  L its  coefficient  of  self- 
induction,  0 the  inclination  of  its  axis  to  the  inducing  force  30,  y» 
the  primitive  current,  and  y tho  current  after  the  inducing  force  is 
iu  action.  Tb«n  7-7#-  jAeosS/L ; and  the  component  of  the 
moment  parallel  to  JO  will  be  Afo- J|Acosf/L)cwiA  There  aro 
three  different  cases  to  consider. 

1,  Let  either  7,  be  Sb  great,  or  |0 A/L  be  so  small,  that  the  effect 
due  to  the  elect lomsguetic  induction  may  be  neglected  in  compari- 
son with  the  effect  due  to  the  deflexion  of  the  molecule  ; putting 
tM  - Ay*  we  have  thus  merely  the  theory  of  molecular  magnets 
already  ex  plain  od. 

2.  Let  the  force  resisting  the  turning  of  the  molecules  be  in-  Webs u*r  « 

finitely  great,  we  then  find  for  the  magnetic  susceptibility  the  value  theory  .*f 
« - - \ n A'/L.  This  is  the  theory  originally  proposed  by  W eber  to  diamag 
explain  diamagnetism.  nrtlsni. 

8.  If  the  effects  due  to  deflexion  of  the  molecules  and  to  electro- 
magnetic induction  in  the  molecular  circuits  be  both  considered,  we 
have  a theory  intermediate  to  (1)  and  (2),  inclining  to  the  one  or 
the  other  according  to  the  assumptions  made  as  to  the  relative 
values  of  y*  A,  anu  L. 

The  reader  will  find  a full  discussion  of  the  different  cases  in 
Maxwell’s  Electricity  and  XIagiutizm,  vol.  ii.  chap.  xxiL 

Tho  moot  important  attempt  that  has  yet  been  mado  to  Max- 
realize  a mechanism  affording  a dynamical  explanation  of 
magnetic  phenomena  is  the  theory  of  molecular  vortices,  ® j^* 
published  by  Clerk  Maxwell  in  the  Philosophical  Magazine  TOrt*i 
for  1861  and  1862  (4th  ser.,  vols.  21  and  23).  The  general  tbaosy. 
results,  stripped  of  all  particular  assumptions/  will  be  found 
embodied  in  bis  great  treatise  on  Electricity  and  Magnetism; 
but  tho  following  summary,  taken  from  the  original  paper, 
may  bo  of  some  interest 

1.  Wagnetoelectric  phenomena  are  due  to  the  existence  of  matter 
under  certain  conditions  of  motion  or  of  pressure  in  every  part  of 
the  magnetic  firld.  The  substance  producing  theso  eflecU  may  l»o 
a certain  part  of  ordinary  matter,  or  it  way  be  an  tether  associated 
with  matter. 

2.  The  condition  of  sny  port  of  the  field  through  which  lines  of 
magnetic  force  pass  is  one  of  unequal  pressure  in  different  directions, 
the  pressure  being  least  along  the  lines  of  force,  so  that  they  way 
be  considered  as  lines  of  tension. 

3.  This  inequality  of  pleasure  is  due  to  vortices  coaxial  with 
the  lines  of  force.  The  density  of  the  revolving  matter  is  propor- 
tional to  tho  magnetic  permeability  of  the  medium.  *The  direction 
of  rotation  is  related  to  the  direction  of  the  line  of  force  ; and  the 
velocity  at  the  cireamferenoo  of  the  vortex  is  proportional  Lo  tho 
resultant  magnetic  force. 

4.  Tho  vortices  ore  separated  from  each  other  by  a single  layer 
of  round  partic  les  ; so  that  a system  of  cells  is  formed,  tlic  partitions 
being  layers  of  these  particles,  and  tho  lubstance  of  each  cell  beiug 
capable  of  rotating  os  a vortex. 

6.  Tho  particles  forming  the  layer  are  in  rolling  contact  with 
boih  the  vortices  which  they  separate,  but  do  not  rub  against  each 
other.  They  aro  perfectly  five  to  roll  between  tho  vorticeB  and  so  to 
change  their  placo,  provided  they  keep  within  one  complete  molecule 
of  the  substance ; hut  in  passing  from  one  molecule  to  another 
they  experience  resistance  and  generate  irregular  motions  which 
constitute  heat  These  particles  play  the  j»rt  of  electricity.  Their 
motion  of  translation  constitutes  an  electric  current ; their  rotatiou 
serves  to  transmit  the  motion  of  tho  vortices  from  one  part  of  the 
field  to  another ; tho  tangential  pressures  thus  called  into  play 
constitute  electromotive  force;  and  the  ela&tic  yielding  of. the. 
connecting  particles  constitutes  electric  displacement. 

Maxwell  deduces  without  difficulty  all  the  principal 
electrical  and  magnetic  phenomena  from  this  theory ; and 
he  points  out  that  its  general  conclusions  Lavo  a value 
which  does  not  depend  upon  the  somewhat  intricate 
kinematical  arrangements  supposed  to  exist  in  the  magnetic 
medium.  Tho  theory  certainly  affurda  us  a most  instruc- 
tive dynamical  picture  of  the  phenomena  of  electricity  and 
magnetism ; and  it  remains,  so  fur  as  we  know,  the  only 
successful  attempt  of  its  kind.  (c.  ch. ) 
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MAGNETISM,  Animal.  The  terms  animal  magnetism, 
electro-biology , ptemnerum,  clairvoyance,  odylic  or  odic  force, 
and  Aypnofinrt'bave  been  used  to  designate  peculiar  nervous 
conditions  in  which  the  body  and  mind  of  an  individual  were 
supposed  to  be  influenced  by  a mysterious  force  emanating 
from  another  person.  With  the  exception  of  mesmerism, 
a name  given  to  the  phenomena  in  honour  ol  one  of 
thefr  earliest  investigators,  F.  A.  Manner,  each  of  these 
terms  implies  a theory.  Thus  the  phonomend  of  animal 
magnetism  were  supposed  to  be  due  to  some  kind  of 
magnetic  force  or  influence  peculiar  to  living  beings  and 
analogous  to  the  actidU  of  a magnet  upon  steel  or  certain 
metals;  electro-biology , a more  modern  term,  introduced  in 
1850  by  two  American  lecturers,  referred  the  phenomena 
to  the  action  of  electrical  currents  generated  in  the  living 
body,  and  capablo  of  influencing  electrically  the  bodies  of 
othora ; clairvoyance  implied  a power  of  mental  vision  or 
of  mental  hearing,  or  of  a mental  production  of  other 
sensations,  by  which  the  individual  became  awure  of  eveuts 
happening  in  another  part  of  the  world  from  where  he  was, 
or  could  tel)  of  the  existence  of  objects  which  could  not 
affect  at  the  time  auy  of  his  bodily  senses ; odylic  force  was 
a term  given  to  a force  of  a mysterious  character  by  which 
all  the  phenomena  of  animal  magnetism  might  be  accounted 
for  , and  hypnotism,  from  vjtvov,  sleep,  was  a name  applied 
to  a condition  artificially  produced  iu  which  the  person  was 
apparently  asleep  and  yet  acted  in  obedience  to  the  will  of 
the  operator  as  regards  both  motion  and  sensation. 

History.— It  was  natural  that  tho  apparent  power  of 
influencing  the  bodies  aud  minds  of  others  should  attract 
much  attention  and  be  eagerly  sought  after  for  purposes  of 
gain,  or  from  a love  of  the  marvellous,  or  for  the  care  of 
diseases.  Hence  we  find  that,  whilst  not  a few  have 
investigated  these  phenomena  in  a scientific  spirit,  more 
have  done  so  as  quacks  and  charlatans  who  have  thrown 
discredit  on  a department  of  tho  physiology  of  man  of  the 
deepest  interest.  Recently,  however,  as  will  be  shown  iu 
this  article,  physiologists  and  physicians  have  set  about 
investigating  the  subject  in  such  a manner  as  to  bring  it 
into  the  domain  of  exact  science,  and  to  dispel  the  idea  that 
the  phenomena  are  due  eithor  to  any  occult  force  or  to  super- 
natural agency.  It  wonld  appear  that  in  all  ages  diseases 
were  alleged  to  be  affected  by  the  touch  of  the  hand  of 
certain  persons,  who  were  supposed  to  communicate  a 
healing  virtue  to  the  sufferer.  It  is  also  known  that 
among  the  Chaldeans,  the  Babylonians,  the  Persians,  the 
Hindus,  the  Egyptians,  the  Greeks,  aud  the  Romans 
many  of  the  priests  effected  cures,  or  threw  piople  into 
deep  sleeps  in  the  shades  of  tho  temples,  during  which  tho 
sleeper  sometimes  hod  prophetic  dreams,  aud  that  they 
otherwise  produced  effects  liko  those  now  referred  to 
animal  magnetism.  Such  influences  wero  hold  to  be 
supernatural,  and  no  doubt  they  gave  power  to  the  priest- 
hood. In 'the  middle  of  the  17th  century  there  appeared 
in  England  several  persons  who  said  they  had  tho  power 
of  curing  diseases  by  stroking  with  the  hand.  Notable 
amongst  these  was  Valentino  Greatrakes,  of  Affana,  in  the 
county  of  Waterford,  Ireland,  who  was  born  in  Februa*/ 
1628,  and  who  attracted  great  attention  in  England  by 
his  supposed  power  of  curing  tho  king's  ^vil,  or  scrofula. 
Many  of  the  most  distinguished  scientific  and  theological 
men  of  tho  day,  such  as  Robert  Boyle  and  R.  Cud  worth, 
witnessed  and  attested  the  cures  supposed  to  be  effected 
by  Greatrakes,  and  thousands  of  sufferers  crowded  to  him 
from  all  parts  of  the  kingdom  (sea  Colquhoun’s  History  of 
Magic,  Ac.,  voL  il  p.  14C). 

Phenomena  of  a marvellous  kind,  more  especially  such 
as  imply  a mysterious  or  supernatural  power  exercised  by 
one  per* an  over  another,  not  only  attract  attention,  but 
take  so  firm  a hold  on  the  imngination  that  belief  iu 
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them  breaks  out  now  and  again  with  all  the  intensity  of 
an  epidemic.  Thus  since  the  time  of  Greatrakes,  at  short 
intervals,  men  have  arisen  who  have  led  the  public  captive 
at  their  will.  About  the  middle  of  the  18th  century  John 
Joseph  Gassner,  a Roman  Catholic  priest  in  Swabia,  took 
up  the  notion  that  the  majority  of  diseases  aroeo  from 
demoniacal  possession,  and  could  only  be  cured  by  exorcism. 
His  method  was  undoubtedly  similar  to  that  followed  by 
Mesmer  and  others,  and  lie  had  an  extraordinary  influence 
over  the  nervous  systems  of  his  patients.  Gassner,  how- 
ever, believed  his  power  to  be  altogether  supernatural  and 
counected  with  religion. 

Friedrich  (or  Franz)  Anton  Mesmer  was  born  at  Weil, 
near  the  point  at  which  tho  Rhine  leaves  the  Lake  of  Con- 
stance, on  May  23,  1733.  He  studied  medicine  at  Vienna 
under  the  emiuent  masters  of  that  day,  Van  Swieten  and  Do 
Haen,  took  a degree,  and  commenced  practice.  Interested 
iu  astrology,  he  imagined  that  the  stars  exerted  an  influ- 
ence on  beingi  living  on  the  earth.  He  identified  the  sup- 
posed force  first  with  electricity,  and  then  wilh  magnetism ; 
and  it  was  but  a short  step  to  suppose  that  stroking 
diseased  bodies  with  magnets  might  effect  a cure.  He 
published  his  first  work  (De  Planetarum  Jnfluxu)  in  1766. 
Ten  years  later,  on  meeting  with  Gassner  in  Switzerland, 
he  observed  that  the  priest  effected  cures  without  the  use 
of  magnets,  by  manipulation  alone.  • This  led  Mesmer  to 
discard  the  magnets,  aud  to  suppose  that  some  kind  of 
occult  force  resided  in  himself  by  which  he  could  influence 
others.  He  held  tliat  this  force  permeated  the  universe, 
and  more  especially  affected  the  nervous  systems  of  men. 
He  removed  to  Paris  in  1778,  and  in  a short  time  the 
French  capital  was  thrown  into  a state  of  great  excitement 
by  the  marvellous  effects  of  mesmerism.  Mesmer  soon 
made  many  converts ; controversies  arose ; he  excited  the 
indignation  of  the  medical  faculty  of  Paris,  who  stigmatized 
him  as  a charlatan  ; still  the  people  crowded  to  him.  He 
refused  an  offer  of  20,000  francs  from  the  Government  for 
the  disclosure  of  his  secret,  but  it  is  asserted  that  he  really 
told  all  he  knew  privately  to  any  one  for  100  louis.  He 
received  private  rewards  of  large  sums  of  money.  Appreciat- 
ing the  effect  of  mysterious  surroundings  on  the  imagina- 
tions of  hia  patients,  he  hod  his  consulting  apartments 
dimly  lighted  and  bung  with  mirrors ; strains  of  soft  music 
occasionally  broke  tho  profound  silence;  odours  were 
wafted  through  the  room;  and  the  patients  sat  round  a kiud 
of  vat  in  which  various  chemical  ingredients  were  coneocted 
or  simmered  over  a fife.  Holding  each  others'  hands,  or 
joined  by  cords,  the  patients  sat  in  expectancy,  and  then 
Mesmer,  clothed  in  the  dress  of  a magician,  glided  amongst 
them,  affecting  this  one  by  a touch,  another  by  a look,  and 
making  “ passes  ” with  hia  hand  towards  a third.  The 
effects  wore  various,  but  all  were  held  to  be  salutary. 
Nervous  ladies  became  hysterical  or  fainted ; some  men 
became  convulsed,  or  were  seized  with  palpitations  of  the 
heart  or  other  bodily  disturbances.  The  Government 
appointed  a commission  of  physicians  aud  members  of  the 
Academy  of  Sciences  to  investigate  theso  phenomena; 
Franklin  and  Baillio  werd  members  of  this  commission, 
and  drew  up  an  elaborate  report  admitting  many  of  the 
facts,  but  contesting  M earner’s  theory  that  there  was  au 
agent  called  animal  magnetism,  and  attributing  the  effects 
to  physiological  causes.  Mesmer  himself  w’os  undoubtedly 
a mystic;  and,  although  the  excitement  of  the  time  led  him 
to  indulge  in  mummery  and  sensational  effects,  ho  was 
honest  in  tho  belief  that  tho  phenomena  produced  were 
real,  and  called  for  further  iuvestigation.  For  a time, 
however,  animal  magnetism  fell  into  disrepute;  it  became 
a system  6f  downright  jugglery,  and  Mesmer  himself  was 
denounced  as  a shallow  empiric  and  impostor.  He  with- 
drew from  Paris,  and  died  at  Meersburg  in  Switzerland 
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ou  5th  March  1815.  Ho  left  many  disciples,  the  most 
distinguished  of  whom  was  the  Marquis  do  Puyaegur. 
This  uoblom&tt  revolutionized  the  art  of  mesmerism  by 
showing  that  many  of  the  phenomena  might  be  produced 
by  gentle  manipulation  causing  sleep,  and  without  the 
mysterious  surroundings  and  violent  means  resorted  to  by 
Mesmer.  The  gentler  method  was  followed  successfully 
by  Deleuz?,  Bertrand,  Gcorgct,  Rostan,  and  I’oissac  in 
France,  and  by  Dr  John  ELliotson  in  England  op  to  about 
1830. 

In  1845  considerable  attention  was  drawn  to  the  an- 
nouncement by  Baton  von  Reichenbach  of  a so-called  new 
“imponderable”  or  “influence”  developed  by  certain 
crystals,  magnets,  the  human  body,  associated  with  heat, 
chemical  action,  or  electricity,  and  existing  throughout  the 
universe,  to  which  he  gave  the  name  of  odyl.  Persons 
sensitive  to  odyl  saw  luminous  phenomena  near  the  poles 
of  magnets,  or  even  around  the  hands  or  heads  of  certain 
persons  in  whose  bodies  the  force  was  supposed  to  be 
concentrated.  la  Britain  an  impetus  was  given  to 
this  view  of  the  subject  by  the  translation  in  1850  of 
Reichenbach’s  Researches  on  Magnetism,  <£e.,  in  relation  to 
Vital  Force,  by  Dr  Gregory,  professor  of  chemistry  in  the 
university  of  Edinburgh.  These  Researches  show  many  of 
the  phenomena  to  be  of  the  same  nature  as  those  described 
previously  by  Mesmer,  and  even  long  before  M earner’s 
time  by  Swedenborg.  The  idea  that  Borne  such  force 
exists  has  been  a favourite  speculation  of  scientific  men 
having  a mental  bi^s  to  mysticism,  and  it  makes  its 
appearance  not  unfrequently. 

The  next  great  step  in  the  investigation  of  these 
phenomena  was  made  by  James  Braid,  a surgeon  in 
Manchester,  who  in  1841  began  the- study  of  the  preten- 
sions of  animal  magnetism  or  mesmerism,  in  his  own 
words,  as  a “ complete  sceptic  ” regarding  all  the 
phenomena.  This  led  him  to  the  discovery  that  he  conld 
artificially  produce  “a  peculiar  condition  of  the  nervous 
system,  induced  by  a fixed  and  abstracted  attention  of  the 
mental  and  visual  eye  on  one  object,  not  of  an  exciting 
nature.”  To  this  condition  he  gave  the  name  of  neuro- 
hypnotism (from  vevpov,  nerve,  vnroc,  sleep) ; for  the  sake 
of  brevity,  neuro  was  suppressed,  and  tbe  term  hypnotism 
came  into  general  use.  Braid  read  a paper  at  a meeting 
of  the  British  Association  in  Manchester  on  29th  June  1842, 
eutitled  Practical  Essay  on  the  Curative  Agency  of  Neuro- 
Hypnotism ; and  his  work  Nenrypnology,  or  the  Rationale  of 
Nervous  Sleep  considered  in  relation  with  Animal  Magnetism, 
illustrated  by  numerous  cases  of  its  successful  application  in 
the  relief  and  cure  of  disease,  was  published  in  1843.  It 
is  necessary  to  point  this  out,  as  certain  recent  Continental 
writers  have  obtained  many  of  Braid’s  results  by  following 
his  methods,  and  have  not  adequately  recognized  the  value 
of  the  work  done  by  him  forty  'years  ago.  Braid  was 
undoubtedly  the  first  to  investigate  the  Bubject  in  a 
scientific  way,  and  to  attempt  to  give  a physiological 
explanation.  Iu  this  he  was  much  aided  by  the  physiologist 
Herbert  Mayo,  and  also  by  Dr  William  B.  Ca'rpenter, — the 
latter  beiog  the  first  to  recognize  the  value  of  Braid’s  re- 
searches os  bearing  on  the  theory  of  the  reflex  action  of 
the  ganglia  at  the  base  of  the  brain  and  of  the  cerebrum 
itself,  with  which  Carpenter’s  own  name  is  associated. 

Recently  the  subject  bis  been  reinvestigated  by 
Professor  Weinhold  of  Chemnitz,  and  more  particularly  by 
Dr.  Rudolf  Hoidcnhain,  professor  of  physiology  in  the 
university  of  Breslau,  who  has  published  a small  but 
interesting  work  on  animal  magnetism.  In  this  work 
Heidombtia  attempts  to  explain  most  of  the  phenomena 
by  the  physiological  doctrine  of  inhibitory  nervous  action, 
as  will  be  shown  hereafter. 

Phenomena  and  Physiological  Explanation. — The  usual 
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method  of  inducing  the  mesmeric  or  hypnotic  state  is  to 
causo  the  person  operated  on  to  6tare  fixedly  at  a faceted 
or  glitteriog  piece  of  glass  held  at  from  8 to  15  inches 
from  the  eyes,  in  such  a position  above  the  forehead  as 
will  strain  the  eyes  and  eyelids.  Tbe  operator  may  stand 
behind  the  patient,  and  he  will  observe  that  the  pupils  are  at 
first  contracted  from  the  effort  of  accommodation  of  each 
eye  for  near  vision  on  the  object ; in  a short  time  the 
pupils  begin  to  relax,  and  then  the  operator  makes  a few 
“ passes”  over  the  face  without  touching  it.  The  eyelids 
then  close;  or  the  operator  may  gently  close  them  with  the 
tips  of  the  fingers,  at  the  same  time  very  gently  stroking 
the  cheeks.  Often  a vibratory  motion  of  the  eyelids  may 
be  observed  when  they  are  closed,  or  there  may  be  slight 
spasm  qf  the  eyelids.  The  eyes  may  afterwards  become 
widely  opened.  The  patient  is  now  in  a sleep-like  condi- 
tion, and  tbe  limbs  often  remain  in  almost  any  position  in 
which  the  operator  may  place  them,  as  in  a cataleptic  con- 
dition. At  the  same  time  the  patient  may  now  bo  caused 
to  make  movements  in  obedience  to  the  commands  of  the 
operator,  and  to  act  according  to  ideas  suggested  to  him. 
Thus,  he  may  eat  a raw  onion  with  gusto,  apparently 
under  tho  impression  that  it  is  an  apple ; he  may  make 
wry  faces  on  drinking  a glass  of  water  when  told  that  what 
he  is  taking  is  castor  oil ; he  may  ride  on  a chair  or  stool 
as  in  a horse  race ; he  may  fight  with  imaginary  enemies, 
or  show  tokens  of  affection  to  imaginary  friends ; in  short, 
all  kinds  of  actions,  even  of  a ridiculous  and  a degrading 
nature,  may  be  done  by  the  patient  at  the  command  of  the 
operator.  Another  class  of  phenomena  consists  in  the 
production  of  stiffness  or  rigidity  of  certain  muscles  or 
groups  of  muscles,  or  even  of  tbe  whole  body.  For 
example,  on  stroking  the  fore  arm  it  may  become  rigid  in 
the  prone  or  supine  condition ; the  knee  may  be  etrongly 
bent,  with  the  muscles  in  a state  of  spasm ; tho  muscles  of 
the  trunk  may  become  so  rigid  as  to  allow  the  body  to  rest 
like  a log,  head  and  heels  on  two  chain,  so  stiff  and  rigid 
os  to  bear  the  weight  of  the  operator  sitting  upon  it ; or 
various  cataleptic  conditions  may  be  induced  and  as  readily 
removed  by  a few  passes  of  the  hand.  Many  disorders  of 
sensation  have  been  observed,  such  as  defective  colour 
perception,  the  hearing  of  special  Bounds  which  have  no 
objective  existence,  or  deafness  to  certain  tones,  or  perverted 
sensations,  such  os  tingling,  prickling,  rubbing,  Ac., 
referred  to  the  skin.  The  patient  may  remain  in  this 
condition  for  an  hour  or  more,  and  may  then  be  roused 
by  holding  him  for  a few  minutes  and  blowing  gently  into 
the  eyes.  Usually  the  patient  has  a vague  recollection, 
like  that  of  a disturbed  dream,  but  sometimes  there  is  an 
acute  remembrance  of  all  that  has  happened,  and  even  a 
feeling  of  pain  at  having  been  compelled  to  do  ridiculous 
actions.  Certain  persons  are  moro  readily  hypnotized  than 
others,  and  it  has  been  observed  that,  once  the  condition 
has  been  successfully  induced,  it  can  be  mo^e  easily  induced 
a second  time,  a third  time  more  easily  than  a second,  and 
so  on  until  the  patient  may  bo  so  pliant  to  the  will  of  the 
operator  that  a fixed  look,  or  a wave  of  tho  hand,  may 
throw  him  at  once  into  the  condition.  Such  are  the 
general  facts  in  artificially  induced  hypnotism,  and  they 
belong  to  the  same  class  as  those  referred  to  animal 
magnetism,  electro-biological  effects,  odylic  influences,  Ac., 
according  to  the  whim  or  theory  of  the  operator. 

It  is  not  surprising  that  such  phenomena  have  been  tho 
cause  of  much  wonder  and  the  basis  of  many  superstitions. 
Some  have  supposed  that  they  were  supernatural,  others 
that  thoy  indicated  tho  existence  of  a specific  force  exerted 
by  the  experimenter  upon  tho  paasive  subject  Many 
operators  have  no  doubt  believed  they  possessed  such  a 
force ; such  a belief  would  not  affect  tho  success  of  their 
experiments  except  to  make  them  more  likely  to  be 
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successful,  as  the  operator  would  readily  comply  with  all 
the  conditions;  but  most  of  these  phenomena  can  be 
explained  physiologically,  and  those  which  cannot  be  so 
accounted  for  will  remain  hidden  until  too  get  further  light 
on  the  physiology  of  the  uervout  system. 

The  symptoms  of  the  hypnotic  state,  as  shown  by 
Heidenhain,  may  bo  grouped  under  four  heads  : — (1)  those 
referable  to  conditions  of  the  Masurium  or  portion  of  the 
brain  which  receives  nervous  impulse^  resulting  in  move- 
ments of  ^reflex  and  imitative  character;  (2)  insensibility 
to  pain,  and  various  forma  of  perverted  sensation ; (3) 
increased  irritability  of  the  portion  of  the  nervous  system 
devoted  to  reflex  actions;  and  (4)  states  of  the  nervous 
centres  controlling  the  movements  of  the  eye,  the  accom- 
modation of  the  eye  to  objects  at  various  distances,  and  the 
movements  of  respiration,  Ac. 

1.  The  State  of  the  Seiuorium. — By  the  sensorium  is 
meant  that  portion  of  tho  nervous  system  which  receives 
impulses  from  the  nerves  coming  from  the  organs  of  sense, 
such  as  those  from  the  eye,  ear,  nose,  tongue,  and  skin. 
Each  cf  these  nerves  brings  its  message  to  & portion  of  the 
central  nervous  system  in  intimate  counexion  with  the  rest 
of  the  nervous  system.  This  message  may  possibly  arouse 
nervous  actions  associated  with  consciousness,  or  it  may 
not ; or  the  nervous  actions  of  consciousness  may  be  bo 
transient  as  to  leave  a faint  impress  on  the  memory,  so 
that  it  can  bo  revived  only  if  no  great  interval  has  elapsed 
since  the  impression  was  made  on  the  sense  organ.  If, 
however,  the  impression  be  vivid,  then  it  may  be  revivod 
long  afterwards.  This  impression  may  be  consciously 
perceived,  and  then  any  apparent  effect  may  end ; but  it 
may  set  up  a set  of  actions,  resulting  in  motion,  which  are 
apparently  of  a reflex  character.  Thus,  suppose  a person 
iu  the  dark ; light  is  suddenly  brought  before  the  eye ; 
this  affects  the  retina,  and  through  the  changes  in  it  the 
optic  nerve  and  central  organ ; there  may  be  consciousness 
or  there  may  not;  if  tho  person  be  wide  awake  he  will  see 
the  light;  if  he  be  asleep  he  will  not  see  it,  at  all  events 
he  will  give  no  indication  of  seeing  it ; on  awaking,  he 
may  have  a recollection  of  a dream  in  which  light  has 
a place,  or  his  memory  may  be  blank ; but  nevertheless 
the  light  will  cause  the  pupil  of  the  eye  to  contract  by 
reflex  action  without  his  consciousness ; and  perhaps,  also, 
without  consciousness,  the  sleeping  person  may  make  an 
effort  to  avoid  the  light,  as  has  been  not^ed  in  the  case  of 
somnambulists. 

Now,  when  a patient  has  oeeu  thrown  into  a weak 
hypnotic  state,  there  may  be  a vivid  recollection  on  awaking 
of  all  that  happened  during  the  apparent  sleep.  This 
implies,  of  course,  that  conscious  sensory  perceptions  took 
place  during  the  condition.  Memory  depends  on  the 
direction  of  the  attention  to  sensations.  If  the  effort  of 
attention  bo  strong,  the  recollection  will  probably  be  vivid, 
and  the  converse  it  true.  But  this  does  not  preclude  the 
supposition  that  sensory  perceptions  may  come  and  go,  like 
the  shadows  of  clouds  on  a landscape,  without  any  attempts 
at  fixing  them,  and  consequently  with  no  recollection 
following  their  occurrence.  Tho  sensory  perceptions  may 
hare  existed  for  so  short  a time  as  to  leave  no  impress 
behind.  This  may  explain  how  it  is  that  in  the  deeper 
forms  of  hypnotism  there  is  either  no  recollection  of  what 
occurred  or  the  recollection  can  only  be  aroused  by  hints 
and  leading  questions.  Attention  is  necessary,  therefore, 
to  form  a conscious  idea  arising  out  of  a sensation. 

It  is  generally  admitted  by  physiologists  that  the 
cerebral  hemispheres  are  the  seat  of  the  higher  mental 
operations,  such  as  attention,  Ac.,  although  the  interdepend- 
ence of  these  hemispheres  with  the  lower  sensory  ganglia, 
which  receive  all  sensory  impressions  in  the  first  iustance, 
and  with  motor  ganglia,  which  are,  in  liko  manner,  the 


starting  poiuts  of  motor  impulses,  is  not  understood.  The 
one  portion  of  the  nervous  system  may  work  without  the 
Other.  Thus,  daring  free  cerebral  activity  we  pay  little 
attention  to  what  we  see  or  hear,  and  consequently  we 
remember  nothing.  A man  in  a reverie  may  have  many 
impressions  of  sight  or  of  hearing  of  which  he  has  been 
really  unconscious.  On  the  other  hand,  the  cerebral 
apparatus  may  be  so  attuned  with  the  recipient  portion 
that  if  tho  latter  receives  a message  the  former  sympa- 
thetically responds.  For  example,  a mother  sound  asleep 
is  disturbed  by  the  slightest  cry  of  her  child,  although 
loud  sounds  of  other  kinds  may  not  awake  her. 

It  would  appear  then  that  impressions  on  the  senses 
and  the  consciousness  of  impressions  are  two  separato  states 
which  may  occur  in  a manner  independently ; that  is  to  say, 
there  may  be  purely  sensory  operations,  in  which  conscious- 
ness is  not  involved,  or  there  moy  be  the  conscious  repetition 
of  old  impressions,  or  what  is  called  memory.  Now  it  is 
a law  of  nervous  action  that  processes  which  at  first  are 
always  of  a conscious  kind  may  by  repetition  become  so 
habitual  as  to  be  performed  without  consciousness.  Thus 
a child  learns  to  perform  a piece  of  music  on  the  pianoforte 
by  conscious  efforts,  often  of  a painful  kind ; each  note  has 
to  be  recognized,  and  the  appropriate  muscular  movements 
required  for  ita  production  on  the  instrument  executed 
with  precision  and  delicacy  ; but  by  and  by  the  music  may 
be  performed  accurately  even  while  the  attention  is  directed 
to  something  else.  In  like  manner,  all  movements  which 
are  the  results  of  sensory  impressions  may  become 
unconscious  movements ; the  sensory  impressions  are  at 
first  paid  attention  to  ; but  as  they  become  habitual  tho 
mind  becomes  less  and  less  engaged  in  the  process,  until 
the  movements  resulting  from  them  are  practically 
unconscious.  A familiar  illustration  is  that  of  a man 
in  deep  reverie  walking  along  a street.  Immersed  in 
thought,  he  pays  little  or  no  attention  to  passers  by ; aa 
Ida  eyes  are  open,  their  images,  or  those  of  adjacent 
objects,  must  affect  Lis  visual  apparatus,  but  they  arouse 
uo  conscious  impression,  and  still  those  impressions, 
evanescent  as  they  are,  are  sufficient  to  excite  the 
appropriate  movements  of  locomotion.  These  movements 
are  in  all  respects  like  voluntary  movements,  but  they  are 
not  really  voluntary,  showing  that,  by  tho  machinery  of 
the  nervous  system,  movements  like  voluntary  movements 
may  be  executed  without,  volition.  It  ia  important  to 
observe,  however,  that  these  movements  are  the  result  of 
sensory  impressions.  A man  in  the  deepest  reverie,  with 
his  eyes  blindfolded,  could  not  execute  the  requisite 
movements ; and  when  we  see  the  blind  walking  in  the 
streets,  they  afford  no  contradiction  to  this  view,  as  their 
minds  arc  busily  engaged  in  noticing  another  set  of  sensory 
impressions  derived  from  the  sense  of  touch,  muscular 
movement,  and  hearing,  a set  of  impressions  of  the 
greatest  importance  to  them,  although  of  little  importance 
comparatively  to  ordinary  oeople,  who1  are  guided  chiefly 
by  visual  impressions. 

A person  in  a state  of  hypnotism  may  be  regarded 
ns  in'  a condition  in  which  the  part  of  the  nervous 
apparatus  associated  with  conscious  perception  is  thrown 
out  of  guar,  without  preventing  the  kind  of  movements 
which  would  result  were  it  really  in  action.  Impres- 
sions are  msde  on  the  sensory  organs ; the  sensory  nerves 
convey  the  impression  to  n part  of  the  brain ; in  the 
deepest  condition  of  hypnotism  these  impressions  may  not 
arouse  any  consciousness,  but  the  result  may  be  the  kind  of 
movement  which  would  naturally  follow  supposing  the 
person  hud  been  conscious.  The  movements  made  by  the 
hypnotic  are  chiefly  those  of  an  imitative  kind.  It  has 
often  been  noticed  that  the  mere  suggestion  of  the  move- 
ment may  not  be  enough  to  excite  it ; to  secure  succeas. 
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the  movement  must  be  mido  before  the  eyes  of  the  person. 
For  example,  it  is  a commou  pert  of  the  exhibition  of  such 
persons  for  the  operator  to  clench  his  fist;  the  patient  at 
once  clenches  his ; the  operator  blows  bis  nose ; the  patient 
does  likewiso ; but  if  the  operator  performs  these  actions 
behind  the  back  of  his  patient  the  chauces  are  that  the 
patient  will  not  repeat  the  movements. 

► The  condition  seems  to  be  one  in  which  the  sensory 
impression  leads  to  no  conscious  perception  and  to  no 
voluntary  movement,  but  is  quite  sufficient  to  arouse  those 
tiervous  and  muscular  mechanisms  which  lead  to  uncon- 
scious imitation.  The  patient  is  in  a sense  an  automaton 
played  upon  by  the  operator  through  the  medium  of  the 
patient's  sensory  organs.  It  is  important  to  observe  that 
in  deep  hypnotism  the  patient  has  no  idea  corresponding 
to  the  movements  he  makes  in  obedience  to  the  example 
o!  the  operator.  .For  example,  suppose  he  is  swallowing  a 
glass  of  water  and  the  operator  tells  him  it  is  cantor  oil,  at 
the  same  time  making  the  requisite  grimaces,  the  patient 
will  imitate  these  grimaces  without  having  any  idea  either 
of  water  or  of  castor  oil.  The  grimaces  are  purely 
imitative,  without  any  connexion  with  the  idea  which 
would  naturally  excite  them.  This  is  the  case  only  with 
those  deeply  hypnotized.  In  some  cases,  however,  the 
hypnotism  is  so  deop  as  to  resemble  coma,  and  in  these 
there  is  no  trace  of  any  sensory  impressions  or  of  move- 
ments. In  cases  where  the  hypnotism  is  slight,  there  may 
be  a curious  mixture  of  effects.  Here  tbo  patient  may  be 
partially  conscious  of  the  requests  made  to  him,  and  of  the 
imitative  movements  executed  before  his  eyes;  to  some 
extent  he  may  resist  the  commands  of  the  operator,  he 
may  feel  he  is  being  fooled,  and  yet  ho  may  perform  many 
ridiculous  actions;  and  when  he  awakes  he  may  have  a 
wivid  recollection  of  the  ©fonts  in  which  he  participated. 
A hypnotized  person,  in  fact,  is  in  a Btate  similar  to  that 
of  the  somnambulist^  who  acts  the  movements  of  a dis- 
turbed dream.  , There  nr 9 many  degrees  of  the  sleeping 
btate,  from  the  profound  condition  resembling  coma  to  that 
of  the  light  sleeper  who  starts  with  every  sound.  Ir  somo 
bleeps  there  are  dreams  in  which  the  sleeper  is  so  occupied 
frith  the  phantoms  of  thought  as  to  pay  no  attention  to 
external  impressions,  unless  these  be  sufficiently  powerful 
to  awake  him,  whilst  there  are  other  sleeps  in  which  the 
boqpdary  between  the  conscious  reception  of  now  impres- 
sions and  the  reproduction  of  old  ones  is  so  thin  as  to 
permit  of  a blending  of  the  two.  In  this  kind  of  sleep,  a 
spoken  word,  a familiar  touch,  the  suggestion  of  something 
in  keeping  with  the  thoughts  of  the  dreamer,  are  sufficient 
to  change  the  current  of  tho  dream,  and  even  to  excite 
movements.  When  tho  ideas  of  the  dreamer  cause 
movements  corresponding  to  these  ideas,  then  the  dreamer 
becomes  a somnambulist.  He  acts  tho  dream ; according  to 
the  depth  of  the  semi-conscious  state  will  bo  his  capacity 
for  responding  to  external  impressions.  Some  somnambu- 
lists respond  to  external  suggestions  readily,  others  do 
not ; and  in  all  there  is  almost  invariably  no  recollection  of 
the  state.  Artificial  hypnotism  13  a condition  of  the  same 
kind,  though  usually  not  so  profound. 

The  question  now  arises  os  to  how  this  artificial  state 
■nay  be  induced.  In  one  awake  and  active,  all  sensory 
{impressions  as  a rule  are  quick,  evanescent,  and  constantly 
renewed.  New  successions  of  images  and  thoughts  pass 
rapidly  before  the  mind  during  walking,  working,  eating, 
or  in  the  leisure  hours  of  social  life;  but  none  last  so  long 
as  to  cause  fatigue  of  any  particular  part  of  the  body.  By 
and  by  there  is  a general  feeling  of  fatigue,  and  then  sleep 
is  needed  to  restore  exhausted  nature.  But  if  the  attention 
be  fixed  on  one  set  of  seusory  impressions,  fatigue  is  much 
sooner  experienced  than  if  the  impressions  are  various  in 
kind  ami  degree.  Thus  ouo  or  two  hours  spent  at  a 


picUiro  gallery  or  at  a concert,  if  the  attention  be  aeroted 
to  the  impressions  on  the  eye  or  ear,  usually  cause  fatigue. 
It  would  appear  that  the  method  of  exciting  hypnotism  by 
causing  the  patient  to  gaze  at  a bit  of  glass  or  a bright 
button  depends  in  the  first  place  on  the  feeling  of  fatigue 
induced.  At  first  there  is  a dazzling  feeling;  then  the 
eyes  become  moist-;  images  become  blurred  and  indistinct*' 
and  seem  to  swim  in  the  field  of  vision ; the  field  of  vision 
becomes  unsteady,  and  just  about  this  period  ideas  do  not 
pass  iu  the  mind  in  orderly  sequence,  but  irregularly,  ns  in 
the  few  minutes  immediately  before  passing  into  sleep. 
At  thia  stage  also  the  pupils  become  widely  dilated,  and 
the  eyeballs  become  more  prominent  than  usual.  The 
innervation  of  the  iris  mn&t  be  understood,  60  as  to 
appreciate  the  physiological  meaning  of  these  changes. 
The  muscular  structure  of  the  iris  is  'supplied  by  two 
nerves,  the  third  cranial  nerve  and  the  sympathetic  nerve. 
If  the  third  nerve  bo  cut  the  pupil  dilateB ; if  the  distal 
end  of  tho  narve  be  irritated  the  pupil  contracts.  On  the 
other  hand,  if  the  sympathetic  nerve  bo  cut  the'  pupil 
contracts,  whilst  if  the  distal  end  be  irritated  the  pupil 
dilates.  These  experimental  facts  show  that  the  radiating 
fibres  of  the  iris  which  dilate  the  pupil  are  under  the 
control  of  the  sympathetic  nerve,  whilst  the  circular  fibres 
which  contract  the  pupil  are  supplied  by  the  third. 
Further  it  can  be  shown  that  the  corpora  qundrigemin^ 
two  ganglionio  masses  in  the  brain,  are  the  reflex  centres 
for  the  regulation  of  these  movements.  The  optic  nerve 
from  the  retina  supplies  the  sensory  stimulus  which  causes 
the  pupil  to  contract.  Thus,  suppose  light  to  bo  brought 
before  the  eye  while  the  pupil  is  dilated ; the  retina  is 
affected,  a stimulus  i%  sent  to  the  corpora  quadrigemina 
along  the  fibres  of  the  optic  nerve,  and  from  the  corpora 
quadrigemina  a nervous  influence  passes  along  the  fibres  of 
the  third  nerve  to  the  circular  fibres  of  the  iris,  causing 
the  pnpil  to  contract  It  is  also  very  probable  that  the 
corpora  quadrigemina  act  as  reflex  centres  for  nervous 
impulses  regulating  the  calibre  of  the  blood-vessels  of  the 
eye,  the  vaso-motor  nerves.  If  we  apply  these  facts  to  the 
case  of  a hypnotized  person,  we  find  that  (1)  the  pupil  of  a 
hypnotized  person  contracts  energetically  when  light  falls 
upon  the  eye,  showing  that  tho  reflex  mechanism  is  still 
intact;  (2)  just  before  the  hypnotic  state  is  induced  the 
pnpil  dilates,  indicating  feeblo  nervous  impulses  passing 
along  the  third  from  the  corpora  quadrigeifiina ; (3)  at 
first,  the  eyeballs  seem  to  sink  in,  but  when  hypnotism  is 
complete  they  project  in  a manner  similar  to  what  has 
been  observed  in  an  animal  when  the  arteries  supplying 
the  head  have  been  compressed  so  as  to  make  tba  brain 
amende  or  bloodless;  end  (4)  the  ophthalmoscope  has 
not  shown  any  change  in  the  calibre  of  the  blood-vessels 
of  the  retina  in  tho  hypnotic  state.  From  a consideration 
of  these  facts  and  inferences  Heidenhain  was  at  first 
inclined  to  believe  that  hypnotism  might  be  due  to  a reflex 
influence  on  the  vessels  of  the  brain,  causing  them  to 
contract  eo  as  to  permit  the  passage  of  only  a small 
quantity  of  blood,  and  make  the  brain  aneemic.  This 
view,  however,  had  to  be  abandoned,  as  the  faces  of 
hypnotized  persons  are  usually  red,  and  not  pale,  as  they 
would  be  were  tho  arterioles  contracted.  Further,  Heiden- 
hain performed  a crucial  experiment  by  giving  to  his 
brother  nitrite  of  omyl,  which  causes  dilatation  of  tho 
vessels  by  vaso-motor  paralysis,  when  he.  still  found 
hypnotism  could  be  readily  induced,  showing  that  the  state 
was  not  caused  by  deficient  blood  supply. 

Heidenhain  has  advanced  another  and  moro  probable 
hypothesis.  During  the  past  twenty  yearn  a now  mode 
of  nervous  action,*  known  as  inhibitory  action,  has  been 
discovered  by  physiologists.  A good  example  is  supplied 
by  the  iunervaCkon  of  the  heart  This  organ  has  nervous 
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ganglia  in  its  substance  by  wbicb  its  rhythmic  contractions 
are  maintained.  Farther  it  is  supplied  by  the  vagus  or 
pneumogaatric  nerve  and  by  the  sympathetic.  Section  of 
the  vagus  is  followed  by  quickening  of  the  heart's  action, 
and  stimulation  of  the  lower  end  causes  slowing  and,  if 
the  stimulation  be  strong  enough,  stoppage  of  the  heart, 
not,  however,  in  a tetanic  state  (which  would  be  tho  case 
if  tbo  fibres  of  tho  vagus  acted  directly  on  the  muscular 
structure  of  the  heart,  as  a motor  nerve),  butf  in  a state  of 
complete  relaxation  or  diastole.  Opposite  results  follow 
section  and  stimulation  of  tho  sympathetic  fibres.  It  bas 
been  clearly  mado  out  that  the  terminal  fibres  of  both 
nerves  do  not  act  on  muscular  fibres  but  on  ganglion  cells, 
those  of  the  vagus  “inhibiting”  or  restraining,  whilst 
those  of  tho  sympathetic  “accelerate”  the  action  of  tho 
cells.  Inhibition  is  now  known  to  play  an  important  part 
in  all  nervous  actions,  and  it  would  seem  that  any  power- 
fnl  impression  in  a sensory  nerve  may  inhibit  or  restrain 
motion.  This  is  strikingly  seen  in  some  of  the  lower 
animals.  A ligature  applied  loosely  round  tho  thigh  of  a 
frog  whilst  it  lies  on  its  back  apparently  deprives  it  of  all 
power  of  motion.  The  weak  sensory  stimulation  in  this 
cose  seems  to  stop  voluntary  motion.  Pressure  on  the 
internal  organs  of  such  onimaU  as  the  rabbit,  although 
gentle,  sometimes  causes  paralysis  of  the  lower  or  hinder 
limbs.  Again,  it  has  been  ascertained  that,  whilst  tbo 
spinal  cord  is  the  chief  reflex  centre,  the  reflex  activity  can 
be  inhibited  by  impulses  transmitted  to  it  from  portions  of 
the  cerebral  hemispheres'  which  are  in  a state  of  high 
activity.  It  would  appear  then  that,  if  we  suppose  one  set 
of  sensory  or  recipient  cells  in  the  brain  to  be  brought  into 
a state  of  exalted  irritability  by  the  preliminary  operations 
of  hypnotism,  the  result  might  be  inhibition  of  the  parts 
devoted  to  voluntary  movement.  In  like  manner,  tho 
activity  of  sensory  nerve  cells  may  become  inhibited. 
Thus  stimulation  of  a certain  cutaneous  area,  say  the  arm, 
by  a mustard  plaster,  has  boen  found  to  lower  the  sensi- 
bility of  the  corresponding  portion  of  skin  on  the  opposite 
arm.  The  theory  then  offered  is  that  “ the  cause  of  the 
phenomena  of  hypnotism  lies  in  tho  inhibition  of  tho 
activity  of  the  ganglion-cells  of  the  cerebral  cortex,  . . . 
tho  inhibition  being  brought  about  by  gentle  prolonged 
stimulation  of  the  sensory  nerves  of  tho  face,  or  of  tho 
auditory  or  optic  nerve.** 

According  to  this  view,  the  portion  of  the  brain  devoted 
to  voluntary  movements  is  as  it  were  thrown  out  of  gear, 
and  the  movements  that  follow,  in  the  hypnotic  state,  are 
involuntary,  and  depend  on  Impressions  made  on  the  senses 
of  the  patient  To  understand  how  this  is  possible,  wo 
must  now  consider  shortly  some  of  the  views  presently 
held  as  to  the  action  of  the  brain.  Tho  researches  of 
Hi  trig,  Fritach,  Ferrier,  Hughlings  Jackson,  and  many 
others  indicate  that  certain  movements  initiated  as  a 
consequence  of  perception,  and  of  the  ideas  thereby  called 
forth,  are  due  to  nervous  actions  in  the  grey  matter  in 
certain  areas  An  the  surface  of  tho  cerebral  hemispheres, 
and  that  thoro  is  another  class  of  movements  which  do  not 
require  the  agency  of  the  cortex  of  the  brain,  but  depend 
on  tho  activity  of  deeper  centres.  These  deeper  centres 
are  tho  optic  thalami,  which  receive  sensory  impressions 
from  all  parts  of  tho  skin ; the  corpora  quadrigemina, 
which  receive  luminous  impressions  from  Ihe  retina;  and 
the  corpora  striata,  which  are  tho  motor  centres  whcnco 
emanate  influences  passing  to  tho  various  groups  of 
muscles.  No  doubt  other  sensory  centres  exist  for 
hearing,  taste,  and  smell,  but  these  have  not  been  clearly 
ascertained..  In  the  case  of  conscious  and  voluntary 
movements  carried  out  os  tho  result  of  external  impres- 
sions, tbo  excitation  would  pass  first  to  the  thalami  optici 
(tactile)  or  corpora  quadrigemina  (visual),  thence  to  the 
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I eereoral  hemispheres,  where  ideas  would  he  called  forth 
and  volitional  impulses  generated;  these  would  then  be 
transmitted  downwards  through  the  corpora  striata  (motor) 
to  the  crura  cerebri  and  spinal  cord,  and  from  thence  to 
special  groups  of  muscles,  thus  causing  specific  movements. 
Suppose  now  that  the  portions  of  cerebral  hemispheres 
connected  with  ideation  and  volition  were  thrown  out  of 
gear,  and  that  a similar  sensory  impression  was  mado  on 
the  person  ; again  the  path  of  nervous  impulses  would  he  to 
the  thalami  optici  (tactile)  or  corpora  quadrigemina  (visual),* 
and  from  thence  ‘directly  through  corpora  striata  (motor)  to 
crura  cerebri  and  spinal  cord,  then  passing  out  to  muscles, 
and  causing  movements  as  preciso  as  thoso  in  tbo  first  in- 
stance, and  apparently  of  tho  same  character.  The  difference 
between  tho  two  operations, however,  wouldbe  this in  the 
first  there  would  be  movements  following  perception,  idea- 
tion, and  volition ; in  the  second  the  same  class  of  move- 
ments would  be  effected  by  an  automatic  mechanism  without 
any  of  the  psychical  operations  above  alluded  to.  Thisthcory 
has  the  merit  of  simplicity,  and  is  in  accordance  with  most 
of  the  facts.  The  chief  difficulty  in  the  way  of  accepting 
it  is  to  understand  why,  if  hypnotism  be  so  induced,  it  is 
not  induced*  much  ofteuer.  One  would  suppose  that,  if 
gazing  at  a coin  and  having  a few  passes  mado  with  the 
hand  were  sufficient  to  bring  about  physiological  changes 
of  such  importance,  men  would  he  oftener  hypnotized  in 
daily  life  than  they  are.  But  it  U to  be  remembered  that 
attention  is  seldom  fixed  on  one  object  so  long  os  in  the 
experiment  of  producing  hypnotism.  The  first  occasion 
tho  experiment  is  made,  even  with  so-called  susceptible 
persons,  the  time  occupied  may  be  from  10  to  20  minutea, 
and  daring  all  that  time  tho  attention  is  on  the  strain,  and 
feelings  of  fatigue  are  excited  in  tho  way  above  described. 
Again  it  is  well  known  that  sudden  and  strong  sensory 
impressions  often  paralyse  voluntary  action  for  a time, 
even  in  ordinary  life,  and  what  is  called  “presence  of 
mind**  really  means  that  power  of  self-control  which 
prevents  the  bodily  energies  being  paralysed  by  strong 
sensory  impressions.  A carriage  bearing  down  en  a 
nervous  lady  in  a crowded  street  may  deprivo  her  of  *11 
power  of  movement,  or  she  may  automatically  run  here  or 
there  in  obedience  to  the  shouts  of  the  bystanders ; but 
one  with  coolness  can  thread  her  way  among  the  vehicles 
without  fear  or  trouble. 

A hypnotized  nerson  is  therefore  to  be  regarded  as  on 
automaton.  44  To  cause  him  to  move  his  arm,  the  image  of 
a moving  arm  must  pass  over  his  retina,  or  an  unconscious 
sensation  of  motion  must  be  induced  ‘hrough  passive 
movement  of  his  arm.** 

2.  Insensibility  to  Pain. — It  has  often  been  noticed 
that  in  tho  mesmerized  or  hypnotized  person  there  may  be 
complete  insensibility  to  psin,  so  that  deep  pricks  with  a 
needle  are  not  felt  During  deep  hypnotism  a pin  may 
be  run  into  the  hand  without  pain,  but  pain  will  be  felt 
on  awaking,  and  pulling  out  the  pin  in  the  waking  state 
will  cause  acute  pain.  It  would  appear  that  certain  nerves 
may  convey  tactile  sensibility  whilst  others  convey  only 
painful  impressions,  and  in  certain  forms  of  paralysis  the 
patient  may  have  tactile  sensibility  without  pain,  or  the 
reverse.  In  hysterical  women,  na  has  been  shown  by 
Charcot  and  others,  disorders  of  sensibility  of  this  kind 
are  not  uncommon,  indicating  changes  in  the  nervous 
centres. 

3.  Increased  Iicjttx  Spasm  of  Muscles. — One  of  tho  most 
striking  phenomena  of  the  hypnotic  stato  is  the  ease  with 
which  certain  voluntary  muscles  may  be  rendered  stiff. 
For  example,  if  the  operator  stroke  tho  skin  over  the  biceps 
muscle  in  tho  upper  arm,  tho  limb  will  he  at  once  power- 
fully flexed,  and  the  biceps  An  be  felt  stiff  and  rigid.  To 
understand  the  physiological  explanation  offered  of  this 
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phenomenon  it  will  be  necessary  snortly  to  describe  the 
mechanism  of  reflex  acts.  If  a sensory  nerve  be  irritated 
at  Us  periphery,  say  in  the  skin,  a nervous  impulse  is  trans- 
mitted to  a central  nervous  organ,  such  as  the  spinal  cord, 
and  through  the  agency  of  nerve  cells  in  this  organ 
impulses  ore  then  transmitted  by  motor  nerves  to  muscles, 
causing  movements,  without  any  operation  of  the  will. 
Thus  a particle  of  food  getting  into  the  larynx  irritates 
sensory  nerves  of  the  vagus,  and  there  is  a reflex  Bpasm  of 
various  muscles  of  expiration,  causing  a violent  cough. 
That  such  reflex  acts  not  only  can  occur  without  the  will, 
but  in  spite  of  it,  is  shown  by  the  want  of  control  over  a 
sneeze  when  the  nostril  is  irritated  by  snuff.  Now  these 
reflex  centres  in  the  cord  are  partially  under  the  control  of 
higher  centres  in  the  brain.  If  the  agency  of  the  latter  bo 
removed,  the  activity  of  tho  cord-centres  is  increased,  aud 
reflex  actions  are  more  easily  induced.  This  we  have 
assumed  to  be  the  state  of  the  hypnotic.  If  a portion  of 
his  skin-  be  stroked,  first  one  muscle,  say  the  one  imme- 
diately under  the  skin  stroked,  will  become  stiff,  then  in 
obedience  to  a law  regulating  reflex  actions, — namely,  that 
they  tend  to  become  diffused  according  to  the  strength  and 
duration  of  the  stimulus, — other  muscles  become  rigid,  and 
so  on  until  the  whole  trunk  becomes  cataleptic.  This 
phenomenon  is  so  well  described  by  Hoidcnbain  that  we 
quote  as  follows  (pp.  23,  24) : — 

“ With  slight  increase  of  reflex  irritability,  those  muscles  alone 
contract  which  lie  immediately  under  the  area  of  skin  which  has 
been  stroked.  In  this  condition  it  is  easy  to  bring  single  muscles 
and  groups  of  muscles  into  isolated  action,  and  thus  demonstrate 
their  special  motor  function.  Stroking  the  ball  of  the  thumb  causes 
adduction  of  the  thumb  (towards  the  palm).  Stimulating  the  skin 
over  the  stcroo-mostoid  causes  the  head  to  assume  the  well-known 
oblique  position  which  it  has  when  one  has  got  a “ stiff  neck 
stroking  the  skin  at  one  comer  of  the  mouth  leads  to  distortion  of 
the  mouth  on  that  aide,  owing  to  the  contraction  of  the  muscles 
inserted  there.  When  tho  irritability  is  somewhat  more  increased, 
we  are  able,  by  continuous  irritation  of  a defined  group  of  skin,  to 
set  in  activity  neighbouring  and  distant  groups  of  muscle,  according 
to  the  degree  of  irritation.  Thus,  when  I gsntly  stroke  the  ball  of 
the  thumb,  only  the  flexors  and  the  adductors  of  this  member  are 
wit  in  activity.  If  I stroke  somewhat  harder,  the  forearm  muscles, 
tspifcially  the  flexors  of  tire  fingers,  contract.  Our  patient  can, 
however,  still  bend  and  Btretch  hi*  arm  nt  the  elbow,  the  upper  arm 
muscles  being  still  unaffected.  Through  further  increase  of  the  < 
irritation,  the  latter  too  and  the  shoulder  muscles  are  tbrobn  into 
spasm,  so  that  the  whole  limb  appears  immovably  fixed.  But  tbo 
highest  drgrvo  of  reflex  irritability  is  not  vet  attained.  Mr  A. 
llci  lenhain  sits  quietly  here  on  a chair.  I now  once  stroke  the 
ball  of  his  left  thumb.  Flense  observe  the  exact  succession  in 
which  the  spasm  slowly  spreads  from  one  part  of  the  body  to  the 
other.  You  will  sco  tho  following  muscle  groups  successively 
affected,  some  seconds  intervening  in  the  passage  from  one  group  to 
another left  thumb,  left  hand,  left  forearm,  left  upper  arm  and 
shoulder,  right  shoulder  and  arm,  right  forearm,  right  hand,  left 
leg,  left  thigh,  right  thigh,  right  leg,  muscles  of  mastication, 
muscles  of  the  neck.  But  now  I must  put  an  end  to  it.  I strike 
forcibly  the  left  arm,  and  the  rigor  at  once  disappear*.  Instant 
relaxation  of  the  whole  body  occurs  also  when  I forcibly  extend  a 
finger  uf  the  clenched  fist.  Probably  the  reflex  excitement  would 
extend  still  farther,  but  I naturally  consider  it  out  of  the  question 
to  tty  whether  the  muscles  of  respiration  would  become  affected. 

It  is  easily  understood  that  such  experiments  require  tho  greatest 
caution,,  ami  may  be  very  seldom  carried  out.” 

This  condition  of  the  muscles  is  exactly  like  that  in 
eatalcpay,  a peculiar  nervous  disease ; and  hypnotism  may 
be  regarded  as  an  artificial  catalepsy. 

4.  Other  Peculiar  Kcrvout  Phenomena  of  the  Hypnotic 
Stale. — The  changes  in  tho  eyes  have  been  already  alluded 
to.  The  pupils  dilate,  tho  eyelids  open  widely,  and  the 
eyeballs  protrude.  Occasionally  the  upper  eyelid  droops, 
so  that  the  eyelids  seem  closed.  It  has  often  been  asserted 
that  clairvoyants  see  with  the  eyelids  closed,  but  they  are 
really  partially  open.  Tho  movements  of  respiration  are 
often  quickened  from  16  to  30  or  35  per  minute,  indicat- 
ing stimulation  of  the  respiratory  centres  in  the  medulla 
oblongata.  Sometimes  tho  flow  of  saliva  is  increased. 


Hallucinations  of  sense  may  occur,  though  they  are  rara 
One  man  in  the  hypnotic  state  experienced  a strong  odour 
of  violets. 

There  is  a class  of  phenomena  referred  to  the  hypnotic 
state  of  a very  doubtful  character,  inasmuch  as  we  have 
to  depend  entirely  on  the  statements  of  the  person  oi>eraied 
on,  and  no  objective  tests  can  be  employed.  Such,  for 
example,  are  variois  disturbances  of  sensation,  hearing 
with  the  pit  of  the  stomach  more  acutely  than  when  the 
sound  is  made  in  the  usual  ways  towards  the  ear,  and  the 
application  of  the  hand  of  the  operator  to  the  body  giving 
rise  to  profound  sleep  or  dreams,  induced  dreaming,  &c. 
Again  it  is  asserted  by  Heidcnhain  and  Griitzner  (Breslawr 
Aenti  ZeitsrL , No.  4,  28tU  February  1880)  that  unilateral 
hypnosis  is  possible.  Thus  stroking  tho  left  forehead  and 
temple  caused  immobility  of  the  right  arm  and  leg. 

“Stroking  on  both  sides  causes  catalepsy  of  all  four  limbs  ; no 
facial  paralysis  or  aphasia.  Unilateral  stroking  causes  crossed 
catalepsy  ami  facial  paralysis,  accompanied  when  on  the  left  by 
aphasia.  If  iu  addition  to  unilateral  stroking,  and  this  being  still 
maintained,  the  other  side  b«  stroked,  then  the  same  result  it 
brought  about  as  if  both  sides  had  been  stroked  from  the  begin- 
ning. . . . Measurement  of  tho  volume  of  the  arm  by  means  of 
Mosso's  volumeter  [on  instrument  for  estimating  the  bulk  of  the 
limb  by  displacement  of  water  and  movements  of*  recording  lever] 
proves  that  in  the  cataleptic  arm  the  quantity  of  blood  (in  con- 
sequence of  the  vascular  contraction)  sinks  enormously,  whilst  it 
simultaneously  rises  iu  the  other  arm.  When  the  catalepsy  is  gone 
by,  the  quantity  of  blood  in  the  cataleptic  arm  increases,  whilst  in 
the  other  arm  it  sinks"  (Heidcnhain,  p.  91). 

Charcot  has  pointed  out  that  in  certain  kinds  of  hysteria 
iu  women  there  are  remarkable  unilateral  disturbances 
or  perversions  of  sensory  impressions  of  colour.  Eheao- 
mena  of  the  same  kind  have  been  observed  by  Cohn, 
Heidenhain,  and  others  in  hypnotized  persons.  Thus  A. 
Heidenhain  became  completely  colour  blind  in  the  eye  of 
the  cataleptic  side.  All  colours  appeared  grey  in  different 
degrees  of  brightness,  from  a dirty  dark  grey  to  a clear 
silver  grey. 

“ If  one  eye  be  treated  with  atromn,  whilst  the  effect  of  the 
latter  is  making  its  appearance,  the  phenomena  of  colour  blindneoa 
are  changed  as  fotlows : — red  and  green  still  appear  as  different 
shades  of  grey  ; blue  and  yellow,  on  the  other  hand,  do  not  appear 
grey.  They  appear  differently  in  the  different  stages  of  atropin 
action  first  stage,  yellow  appears  grey,  with  a glimmer  of  blue; 
second  stage,  yellow  appears  pure  blue;  third  stays,  yellow  appears 
blue  with  a slight  tiugo  of  yellow,  somewhat  as  in  tho  so-called 
struggle  of  the  fields  o?  vision,— yellow  is  seen,  as  it  were,  through 
a blue  mist ; fourth  slags,  yellow  appears  mostly  yellow,  with 
a tinge  of  blue.  When  blue  is  tried,  tho  corresponding  result  is 
obtained  ; that  it,  at  last  blue  with  a alight  yellow  tinge  is  seen. 
During  tho  action  of  atropin  the  sensation  of  yellow  or  blue  passes 
from  grey  through  tho  contrast  colour  to  tho  right  colour,  whilst 
red  and  greon  only  appear  as  different  shades  of  grey”  (Heiden- 
huin,  p.  95). 

Tlicso  facts  are  interesting  as  snowing  perverted  sensa- 
tion in  the  particular  individual  affected,  but  they  throw 
no  light  on  the  condition  of  hypnotism. 

It  is  evident  then  that  animal  magnetism  or  hypnotism 
is  a peculiar  physiological  condition  excited  by  perverted 
action  of  certain  parts  of  the  cerebral  nervous  organs,  and 
that  it  is  not  caused  by  any  occult  force  emanating  from 
the  operator.  Whilst  all  the  phenomena  cannot  he  ac- 
counted for,  owing  to  the  imperfect  knowledge  we  posses# 
of  the  functions  of  the  brain  and  cord,  enough  has  been 
Btated  to  show  that  just  in  proportion  os  our  knowledge 
has  increased  has  it  been  possible  to  give  a rational 
explanation  of  some  of  tho  phenomena.  It  is  also  clear 
that  the  perverted  condition  of  tho  nervous  apparatus  in 
hypnotism  is  of  a serious  character,  and  therefore  that  those 
experiments  should  not  be  performed  by  ignorant  empirics 
for  the  sake  of  gain,  or  with  the  view  of  causing  amuse- 
ment Nervous  persons  may  be  seriously  injured  by  being 
subjected  to  such  experiments,  more  especially  if  they 
undergo  them  repeatedly;  and  it  should  be  illegal  to 
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have  public  exhibitions  of  the  kind  alluded  to.  The 
medical  profession  has  always  been  rightly  jealous  of  the 
employment  of  hypnotism  in  the  treatment  of  disease, 
both  from  fear  of  the  effects  of  such  operations  on  the 
nervous  systems  of  excitable  people,  and  because  such 
practice  is  in  the  border  land  of  quackery  and  of  imposture. 
Still  in  the  hands  of  skilful  men  there  is  no  reason  why 
the  proper  employment  of  a method  influencing  the  nervous 
system  so  powerfully  as  hypnotism  should  not  be  the 
means  of  relieving  pain  or  of  remedying  disease. 
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hypnotism,  sec  Rosenthal,  Clinical  Treatise  on  the  Diseases  of  the 
Aervous  System,  voL  ii.  p.  29  sq.,  London,  1881.  (J.  G.  M.) 

MAGNOLIA,  L.,  the  typical  genus  of  tho  order 
Magnoliacese,  named  from  Pierre  Magnol,  professor  of 
medicino  and  botany  at  Montpellier.  It  contains  about 
fourteen  species,  distributed  in  Japan,  China,  and  the 
Himalayas,  as  well  as  in  North  America  and  Mexico  (Do 
Candolle,  Prod.,  i.  79  ; Bentham  and  Hooker,  Gen.  PL,  i, 
18 ; A.  Gray,  Gen.  IlL , xxiit.,  xxiv.). 

Magnolias  aro  trees  or  shrubs  with  evergreen  or  deciduous 
foliage.  They  bear  conspicuous,  and  often  large,  fragrant, 
white,  rose,  or  purple  flowers.  The  sepals  are  three  in 
number,  the  petals  six  to  twelvo,  in  two  to  four  series  of 
three  in  each,  tho  stamens  and  carpels  being  numerous. 
The  fruit  consists  of  a number  of  follicles  which  dehisce 
(contrary  to  the  rale)  along  the  outer  edge  to  allow  the 
scarlet  or  brown  seeds  to  escape,  but  which  are  suspended 
by  a long  slender  thread.  Of  tho  Old-World  species,  the 
earliest  in  cultivation  appears  to  have  been  Af.  Yulan, 
Desf.  (< ronspicna , Salisb.),  of  China,  of  which  the  buds 
were  preserved,  as  well  ns  used  medicinally  and  to  season 
rice  (Pickering,  Chroti.  Hist,  of  PL , p.  600).  It,  together 
with  if.  fuscata , Audr.,  was  transported  to  Europe  in  1789 
(Paxton’s  Pot.  Die.)  and  thence  to  North  America,  and  is 
now  cultivated  in  the  middle  States.  Of  tho  Japanese 
magnolias,  M.  Kobus , DC.,  and  tho  purple-flowered  Af. 
obovata,  Thim.,  were  met  with  by  Kacmpfer  in  1690.  They 
were  introduced  into  England  in  1709  and  1804  respect- 
ively. The  species  J/.  pumila , Andr.,  the  dwarf  magnolia, 
from  the  mountains  of  Antboyna,  is  nearly  evergreen,  and 
bears  deliciously  scented  flowers.  It  was  introduced  in 
1786.  The  Indian  species  are  three  in  number,  Al.globosa, 
H.  f.  et  T.,  allied  to  If.  contpieua  of  Japan ; Af.  sphcnocar/nt, 
Hoxb.,  and  the  most  magnificent  of  all  magnolias,  Af. 
Campbell *7,  H.  f.  et  T.,  which  forms  a conspicuous  feature 
in  the  scenery  and  vegetation  of  Darjiling.  It  was 
discovered  by  Dr  Griffith  in  Bhutan.  It  is  a largo  forest 
tree,  abounding  on  the  outer  ranges  of  Sikkim,  80  feet 
high,  and  from  6 to  12  feet  in  girth.  The  flowers  are  6 to 
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10  inches  across,  appearing  beforo  the  leaves.  They  vary 
from  white  to  a deep  rose  colour  (Hook,  fit,  HI.  Him.  PL , 
pis.  iv.  and  v.). 

The  first  of  the  American  species  brought  to  Europe  (in 
1688,  by  Banister)  was  Af.  glauea , L.  It  is  found  in  low 
situations  near  the  sea  front  Massachusetts  to  Louisiana, 
— more  especially  in  New  Jersey  and  Carolina.  In  1712 
Cates  by  visited  Virginia  and  found  M.  wnuvnala,  L.,  the 
so-called  cucumber  tree,  from  the  resemblance  of  the  young 
fruits  to  small  cucumbers.  It  range*  from  Pennsylvania 
to  Carolina.  The  wood  is  yellow,  and  used  for  bowls; 
the  flowers  aro  rather  smalL  It  was  introduced  into 
England  in  1736.  He  also  found  Af.  umbrella,  Lam 
(trijutafa,  L.),  called  tho  umbrella  tree.  The  flowers  arc 
very  large,  white,  and  highly  scented.  It  was  brought  to 
England  in  1732.  Af.  pyramid <xta,  Bart.,  discovered  by 
Bortram  in  1773,  is  a native  of  the  western  parts  of 
Carolina  and  Georgia.  The  most  beautiful  Bpecies  of 
North  America  is  J/.  grttndijfora,  L.,  discovered  by  Catesby 
in  1719  in  South  Carolina  and  Florida,  and  introduced 
into  England  in  1731.  It  grow  s a straight  trunk  2 feet  in 
diameter,  and  upwards  of  70  feet  high,  bearing  a profusion 
of  large  powerfully  lemon-sceuted  crcamy-white  flowers. 
In  England  it  is  customary  to  train  it  agaiust  a wall ; 
and  the  original  species  is  surpassed  by  tbe  Exmouth 
varieties,  which  originated  as  seedlings  at  Exeter  from  the 
tree  first  raised  in  Euglaud  by  Sir  John  Colliton,  and 
which  flower  much  more  freely  than  the  parent  plant  The 
remaining  North- American  species  are  Af.  auriculala , 
Lam.,  AI.  macrojthylla,  Michx.,  and  Af.  cordata , Micbx. 
Tbe  Mexican  species  is  Af.  mcxicana , DCL  The  tulip 
tree,  Liriodendron  tulipifera,  L.,  frequently  cultivated  in 
England,  is  also  a member  of  tho  same  family.  It  is  the 
solo  species,  and  is  a native  of  North  America. 

For  a description  of  tho  principal  species  of  magnolia  under 
cultivation  sco  Hctnslcy's  Handbook  of  liardy  Tress,  p.  24  ; 
Loudon**  Arboretum,  vol  i.  p.  260. 

MAGNUS,  Heinrich  Gustav  (1802-1870),  an  eminent 
German  chemist  and  physicist,  was  born  at  Berlin  May  2, 
1802.  He  early  showed  a strong  scientific  bias,  w hich  was 
well  fostered  and  strengthened  by  his  education.  Six  years 
of  thorough  study  at  Berlin  university  were  supplemented 
by  a year's  course  at  Stockholm  in  Berzelius’s  laboratory 
(1828).  After  some  time  spent  in  Faria  under  Gay-Lussac 
and  Thdnard,  Magnus  settled  at  Berlin  iu  1831  as  lecturer 
on  technology  and  physics  in  tho  university.  In  1834  be 
was  elected  extraordinary  and  in  1845  ordinary  professor 
of  these  subjects.  He  died  April  4,  1970.  His  numerous 
papers,  which  appeared  chiefly  in  P^jgcndorjTs  A nnalen  vd 
iu  the  publications  of  tho  Berlin  Academy  of  Sciences, 
cover  a wide  range  of  chemical  and  physical  subjects.  His 
first  memoir,  published  in  1825,  while  he  was  yet  a 
st  udent,  was  a discussion  of  tho  spontaneous  inflammability 
of  finely  divided  iron,  nickel,  and  cobalt  From  1827  to 
1833  he  was  occupied  mainly  with  chemical  researches, 
which  resulted  in  the  discovery  of  sulphovinic,  ethionic, 
and  isethionic  acids  and  their  salts,  and,  in  conjunction 
with  Ammcrmuller,  of  periodic  acid.  The  absorption  of 
gases  in  blood  (1837-45),  the  expansion  of  gases  by  heat 
(1841-44),  tbe  vapour  pressures  of  water  and  various 
solutions  (1814-54),  thermo-electricity  (1851),  electrolysis 
(1856),  induction  of  currents  (18b8-61),  conduction  of  beat 
in  gases  (1860),  and  polarization  of  heat  (1866-68)  aro 
some  of  the  many  subjects  of  which  he  treated.  F rom  1861 
onwards  he  devoted  much  attention  to  tho  still  vexed 
question  of  diathermancy  in  gases  and  vapours,  especially 
to  the  behaviour  in  this  respect  of  dry  and  moist  air,  and 
to  tho  thermal  effects  produced  by  tho  condensation  of 
moisture  on  solid  surfaces.  Many  of  his  papers  were 
translated  and  published  iu  the  Philosophical  Magazine. 
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MAGNUSSON,  Arm  (16G3-1730),  a scholar  to  whom 
we  are  largely  indebted  for  the  preservation  of  the  old 
Icelandic  literature,  was  born  in  the  west  of  Iceland  in 
1663.  In  Ills  youth  ho  resided  for  a time  at  Hvamm, 
then  the  residence  of  his  mother's  father,  Ketil  the  priest, 
who  was  a well-known  copyist  of  manuscripts.  In  1683 
he  camo  to  Copenhagen,  aud  was  employed  by  Bartholinus 
at  first  a9  a copyist,  aud  afterwards  to  iuTestigate  tho 
monuments  and  aucient  customs  of  Norway.  In  1697  ho 
was  appointed  secretary  of  the  archives  of  the  kingdom. 
Before  this  ho  bad  begun  to  collect  Icelandic  manuscripts, 
his  earliest  acquisition  ( llulda ) being  in  1G87.  From  that 
time  ho  steadily  persevered,  but  his  great  acquisitions  were 
chiefly  made  in  Iceland,  whither  he  went  in  connexion  with 
the  royal  aurvoy  in  1702-12.  Tim  old  and  important 
manuscripts  were  by  that  time  falling  into  neglect,  and  it 
is  more  than  probable  that  without  Ami's  intervention  tho 
greater  part  would  have  been  lost  to  us.  On  his  return 
from  Iceland  he  was  appointed  professor  of  history  and 
Danish  antiquities  in  the  university  of  Copenhagen.  He 
is  said  never  to  have  recovered  the  shock  caused  by  the 
mischief  done  to  his  library  by  the  great  Are  of  Copenhagen 
in  1728.  He  himself  had  never  the  courage  to  ascertain 
exactly  what  he  had  lost ; but  it  appeared  afterwords  that 
scarcely  any  MS.  of  real  importance  had  perished.  On 
his  death  on  Gth  January  1730,  he  bequeathed  his  property 
to  the  university  of  Copenhagen  for  the  purpose  chiefly  of 
publishing  Icelandic  manuscripts  (Arna-Magruean  Bequest). 
The  first  volume  published  under  the  bequest  was  Njala , 
which  appeared  in  1772,  and  was  succeeded  by  a number  of 
valuable  publications  of  the  same  clftss.  Ami  left  behind 
him  no  literary  work  of  any  consequent,  and  his  notes  and 
historical  material  were  mostly  destroyed  in  the  conflagra- 
tion. The  signal  service  which  he  rendered  to  Icelandic 
literature  lay  in  his  judicious  nnd  extensive  collection  of 
the  old  manuscripts,  and  investigation  of  their  history  so 
far  os  attainable,  at  a time  when  they  were  rapidly  being 
superseded  and  disappearing  through  neglect 

MAOO  wa3  one  of  the  most  common  Carthaginian 
hamos,  borne  among  others  by  the  reputed  founder  of  the 
military  power  of  Carthage,  and  the  Punic  admiral  in  the  • 
war  with  the  elder  Dionysius  (see  Carthage).  The  most 
famous  of  the  name  was  tho  youngest  of  tho  three  sons  of 
Ilamilcar  Barca.  He  accompanied  his  brother  Hannibal 
on  his  expedition  into  Italy,  and  held  important  commands 
in  the  great  victories  of  the  first  throe  years.  After  the 
battle  of  Cannae  he  marched  through  southern  Italy  and 
sailed  to  Carthago  to  report  the  successes  gained  He  was 
about  to  return  to  Italy  with  strong  reinforcements  for 
Hannibal,  when  the  Government  ordered  him  to  go  to  help 
his  other  brother,  Hasdruhal,  who  was  hard  pressed  in 
Spain.  He  maintained  war  there  with  varying  success  in 
concert  with  the  two  generals  Hasdrubal,  until,  in  209  b.c., 
his  brother  marched  into  Italy  to  help  Hannibal  Mago 
remained  in  Spain  with  tho  other  Hasdrubal  In  207  he 
was  defeated  by  M.  Silanus,  and  in  206  the  combined 
forces  of  Mago  and  Hasdrubal  were  scattered  by  Scipio  in 
the  decisive  battle  of  Silpia.  Mago  nlaintained  himself 
for  a long  timo  in  Gades,  but  afterwards  received  orders  to 
carry  the  war  into  Liguria.  He  wintered  in  the  Balearic 
Isles,  where  the  fine  harbour  Tortus  Magonis,  Port  Mahon, 
still  bears  his  name.  Early  in  204  ho  landed  in  Liguria, 
where  he  maintained  a desultory  warfare  till  in  203  he  was 
defeated  in  Cisalpine  Gaul  by  the  Roman  forces.  He 
received  orders  soon  after  to  return  to  Carthago,  but  on 
tho  voyage  home  he  died  of  wounds  received  in  the 
battle. 

The  name  of  Mago — but  which  Mago  is  uncertain — is 
attached  to  a great  work  on  agriculture  which  was  brought 
to  Roma  and  translated  by  order  of  the  senate  after  the 


destruction  of  Carthage.  The  book  was  regarded  os  a 
standard  authority,  and  is  often  referred  to  by  later  writers. 

MAGPIE,  or  simply  Pie  (French,  Pit),  the  prefix  being 
the  abbreviated  form  of  a human  name  (Margaret1)  applied 
os  in  so  many  other  instances  to  familiar  animals,  as  this 
bird  onco  was  throughout  Great  Britain,  though  of  lata 
years  almost  exterminated  in  many  parts,  and  now  nearly 
everywhere  scarce.  Its  pilfering  habits  have  led  to  this 
result,  yet  the  injuries  it  causes  are  unquestionably  ex- 
aggerated by  common  report;  and  in  many  countries  of 
Europe  it  is  still  the  tolerated  or  even  the  cherished  neigh- 
bour of  every  fanner,  as  it  formerly  wa3  in  England  if  not 
in  Scotland  also.  There  is  ample  evidence3  to  prove  that  it 
did  not  exist  in  Ireland  in  1617,  when  Fynes  Morison* 
Wroto  his  Itinerary,  and  that  it  had  appeared  there  within 
a hundred  years  later,  when  Swift  mentions  its  occurrences 
in  liis  Journal  to  Stella,  under  date  of  9th  July  1711. 
is  now  common  enough  in  that  country,  and  there  is  a 
widespread  but  of  course  unfounded  belief  that  it  was  in- 
troduced by  the  English  out  of  spite.  It  is  a species  that 
when  not  molested  is  extending  its  range,  as  Wolley  ascer- 
tained in  Lapland,  where  within  the  last  century  it  has 
been  gradually  pushing  its  way  along  tho  coast  and  into 
the  interior  from  one  fishiog-station  or  settler's  house  to 
the  next,  as  the  country  has  been  peopled. 

Since  the  persecution  to  which  the  Pie  has  been  subjected 
in  Great  Britain,  its  habits  have  undoubtedly  altered  greatly 
in  character.  It  is  no  longer  tho  merry,  saucy  hanger-on 
of  the  homestead,  as  it  was  to  writers  of  former  days,  who 
were  constantly  alluding  to  its  disposition,  but  is  become 
the  suspicious  thief,  shunning  the  gaze  of  man,  and  knowing 
that  danger  may  lurk  in  every  bush.  Hence  opportunities 
of  observing  it  fall  to  the  lot  of  few,  and  most  persons 
know  it  only  as  a curtailed  captive  in  a wickor  cage,  where 
its  vivacity  and  natural  beauty  are  lessened  or  wholly  lost 
At  large  few  European  birds  possess  greater  beauty,  the 
pure  white  of  its  ocapulars  and  inner  web  of  the  flight- 
feathers  contrasting  vividly  with  the  deep  glossy  black  on 
the  rest  of  its  body  and  wings,  while  its  long  tail  is  lustrous 
with  green,  bronze,  and  purplo  reflexions.  The  Tie's  nest 
is  a wonderfully  ingenious  structure,  placed  cither  in  high 
trees  or  low  bushes,  and  so  massively  built  that  it  will 
stand  for  years.  Its  foundation  consists  of  stout  sticks, 
turf,  and  clay,  wrought  into  a deep,  hollow  cup,  plastered 
with  earth,  and  lined  with  fibres;  but  around  this  -is 
erected  a firmly-interwoven,  basket-like  outwork  of  thorny 
sticks,  forming  a dome  over  the  nest,  and  leaving  baba 
single  hole  in  the  aide  for  entrance  and  exit,  so  that  the 
whole  structure  is  rendered  almost  impregnable.  Herein 
are  laid  from  six  to  nine  eggs,  of  a pale  bluish-green  freckled 
with  brown  nnd  blotched  with  ash-colour.  Superstition  as 
to  tho  appearance  of  the  Pie  still  survives  even  among  many 
educated  persons,  aud  there  are  several  versions  of  a rhyming 
adage  as  to  the  various  turns  of  luck  which  its  presenting 
itself,  cither  alono  or  in  company  with  others,  is  supposed 
to  betoken,  for  some  of  these  versions  contradict  one 
another  in  details,  though  all  iQgree  in  this  that  the  sight 
of  a single  Pie  unquestionably  presages  sorrow. 

Tho  Pie  belongs  to  tho  samo  Family  of  birds  as  the  Chow 
(vol  vi.  p.  617),  and  is  the  Corvut  pica  of  Linnreus,  the 
Pica  caudata,  P.  melanolcuca,  or  P.  rustica  of  modern 

1 “Magot”  and  “Madge,”  with  the  E-smc  origin,  are  name*  fre- 
quently given  In  England  to  the  Pie  ; while  in  France  it  it  commonly 
known  aa  Margot,  if  not  termed,  as  it  is  in  aome  districts,  Jaquette. 

1 A compendious  summary  of  this  will  be  found  in  YarreUa  Britith 
Birds,  ed.  4,  ii.  pp.  818-320. 

* HU  predecessor  Derricke,  in  1578,  said:— - 

**  No  rte»  to  plucks  the  Tlutch  from  ho«*c, 
rre  treed  In  lrlihc  ifrotmde  : 

Bat  trorso  then  Pies,  tho  urns  to  tame, 
a Uiouuudc  male  be  fourrfo." 

— The  Image  of  Inland',  London,  1581. 
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ornithologists,  who  bare  recognised  it  as  forming  a dis- 
tinct genus,  but  tbo  number  of  specie*  thereto  belonging 
has  been  a fruitful  source  of  discussion.  Examples  from 
the  south  of  Spain  differ  slightly  from  those  inhabiting 
the  rest  of  Europe,  and  in  some  points  more  resemble  the 
P.  maurilanica  of  north-western  Africa;  but  that  species 
has  a patch  of  bare  skin  of  a fine  blue  colour  behind  the 
eye,  and  much  shorter  wings.  No  fewer  than  fire  species 
have  been  discriminated  from  various  parts  of  Asia,  extend- 
ing to  Japan ; but  only  one  of  them,  tho  P.  leucoptera  of 
Turkestan  and  Tibet,  has  of  late  been  admitted  as  valid. 
In  tho  west  of  North  America,  and  in  some  of  its  islands, 
a Pie  is  found  which  extends  to  tho  upper  valleys  of  the 
Missouri  and  the  Yellowstone,  and  has  long  been  thought 
entitled  to  specific  distinction  as  P.  hidsvnia  ; but  its  claim 
thereto  is  now  disallowed  by  some  of  the  best  ornithologists 
of  the  United  States,  and  it  can  hardly  be  deemed  even  a 
geographical  variety  of  the  Old-World  form.  In  California, 
however,  there  is  & permanent  race  if  not  a good  species, 
P.  nullalli , easily  distinguishable  by  its  yellow  bill  and  the 
bare  yellow  skin  round  its  eyes;  and  it  is  a curious  fact 
that  on  two  occasions  in  the  year  1867  a bird  apparently 
similar  was  observed  in  Gi  ’At  Britain  {Zoologist,  eer.  2,  pp. 
706,  1016).  (a.  n.) 

XIAHABALESHWAR,  a hill  station  in  SatAra  district, 
nnd  the  principal  sanatarium  in  the  Bombay  presidency, 
India  (17°  58'  N.  lat,  73°  42'  E.  long.),  occupies  the  sum- 
mit of  a range  of  the  Western  GhAts,  with  a general  eleva- 
tion of  4500  feet  above  sea-levcL  It  was  established  by  Sir 
John  Malcolm,  the  governor  in  Bombay  in  1828,  who 
obtained  the  site  from  the  rAjA  of  SatAra  in  exchange  for 
another  patch  of  territory.  Tho  superior  elevation  of 
MahAbalcshwar  renders  it  much  cooler  than  MAtherAn 
(2460  feet),  but  its  heavy  rainfall  (about  240  inches)  makes 
it  almost  uninhabitable  during  the  raiuy  season.  It  forms 
the 'retreat  usually  during  spring,  and  occasionally  iu 
autumn,  of  the  governor  of  Bombay,  the  commander-in-chief 
of  tho  Bombay  army,  and  the  chief  officers  of  their  establish- 
ments, and  has  the  usual  public  buildings  of  a first-class 
sanatarium.  The  population  was  returned  in  1672  at 
2759 

MAHABHARATA.  Seo  Sanskrit  Literature. 

MAIIA.NAD1,  or  Maranuddy  (“The  Great  River”),  a 
river  of  India,  rising  in  20°  10'  N.  lat,  82°  E.  long.,  25 
miles  south  of  RAipur  town,  in  & wild  mountainous  region 
of  the  Centra]  Provinces.  At  first  an  insignificant 
stream,  it  flows  in  a tort  nous  easterly  course  through  tho 
hills  in  a rocky  bed  until  it  reaches  Dholpur  in  Orissa. 
From  this  point  it  rolls  its  unrestrained  waters  straight  for 
the  outermost  line  of  the  Eastern  GhAts.  This  mountain 
line  it  pierces  by  a gorge  about  40  miles  in  length,  over- 
looked by  hills,  shaded  by  forests,  deep  and  tranquil,  and 
navigable  at  all  seasons.  It  pours  down  upon  the  Orissa 
delta  at  NarAj,  about  7 miles  west  of  Cuttack  town ; and 
after  traversing  Cuttack  district  from  west  to  east,  and 
throwing  off  nnmorons  branches  (the  KAtjuri,  Paika, 
BinlpA,  ChitartaiA,  Ac.),  it  falls  into  the  Bay  of  Bengal  at 
False  Point  by  several  channels. 

The  MkhAnsdi  bis  an  estimated  basin  of  43.800  miles,  and 
its  rapid  flow  rtmlen  its  maximum  discharge  in  time  of  flood  second 
to  that  of  no  ttlur  i.’vt-r  in  India.  Daring  nnnsaally  high  floods 
1,800,000  cubic  fret  of  water  pour  every  second  through  the  Nariij 
gorge,  one-half  of  wLici*.  uncontrolled  by  the  elaborate  embank- 
ments, noun  over  the  4t‘ta,  filling  tho  swamps,  inundating  the 
rice-fieias,  and  converting  tl.a  plains  into  a bounnlew  sea.  In  the 
dry  weather  the  discharge  of  ’.he  MahAnadi  dwindles  to  1125  frit 
per  second.  Efforts  have  been  l wle  to  husband  and  utilize  the  vast 
water  supply  thrown  npon  the  Orissa  delta  during  seasons  of  flood. 
Each  of  the  three  branchea  into  wh!co  the  parent  stream  split*  at  the 
delta  head  is  regulated  by  a weir.  Of  the  four  canals  which  form 
(he  Orissa  irrigation  system,  two  tike  tff  from  the  llirupd  weir,  and 
one,  with  its  branch,  from  the  Mahins.ii  weir.  Cn  the  Slat  Decern- 
ho.-  1868  the  Government  took  over  thv  whole  canal  wo~ks  from 
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I the  East  Indian  Irrigation  Company,  at  a cost  of  £941,368,  lines 
which  time  the  gradual  prosecution  of  the  OrisBa  scheme  to  com- 
pletion has  been  sanctioned.  The  canals  thus  taken  over  and 
since  completed,  or  carried  t<\an  advanced  stage  of  construction,  are 
the  High-Level  Canal,  the  KehdntpArA  Canal,  the  TAldandA  Canal, 
and  the  Mtchhgaon  Canal,  with  their  distributaries,  designed  to 
irrigate  a total  of  1,600,000  acres. 

MAHANOY  CITY,  a post  borough  of  the  United 
Staten,  iuMahanoy  township,  Schuylkill  county,  Pennsyl- 
vania, lies  at  a height  of  1211  feet  above  the  sea,  56  miles 
north-east  of  Harrisburg,  with  a station  both  on  the  Lehigh 
Valley  and  on  the  Philadelphia  and  Reading  Railway.  It 
woa  founded  in  1859,  and  owes  its  existence  to  the  great 
anthracite  mines  in  the  neighbourhood.  Two  public  halls, 
a public  library,  two  weekly  newspapers,  and  the  increase 
of  its  population  from  5533  in  1870  to  7181  in  1680, 
betoken  its  prosperity. 

MAHASEER,  or  Mahseer  {Barbus  mosat),  a kind  of 
barbel,  abundant  in  the  rivers  of  India,  especially  in  pools 
of  the  upper  and  more  rapid  streams  where  they  issue  from 
the  mountainous  part  of  the  country.  It  is  one  of  tho 
largest  species  of  the  family  of  carps,  attaining  to  a length 
of  from  3 to  5 feet,  and  exceeding  sometimes  a weight  of 
70  B).  Its  body  is  well-proportioned,  rather  elongate,  and 
Bomewhat  like  that  of  the  European  barbel,  but  covered 
with  very  large  scales,  of  which  there  aro  only  twenty-five 
or  twenty-soven  placed  along  tho  lateral  line;  the  dorsal 
fin  is  armed  with  a long  and  strong  spine,  and  the  mouth 
provided  with  four  slender  and  short  barbel*.  Tho  lips 
are  sometimes  produced  into  fleshy  lobes.  To  the  fisher- 
man in  India  the  m&hascer  affords  tho  same  kind  of  sport 
as  tho  salmon  in  the  British  Isles,  and  it  rivals  that  fish  as 
regards  size,  strength,  and  activity.  Its  flesh  is  likewise 
much  esteemed. 

MAHDL  t>.,  “ ho  who  is  guided  aright,”  the  third  caliph 
of  the  house  of  'Abbds  (see  Mohammedan  Empire).  The 
name  of  Mabdf  is  also  that  which  the  Shfite  Mohammedans 
give  to  their  Messiah,  tho  last  of  the  Imdms  of  the  house 
of  "Ali.  It  was  under  the  name  of  al-Mahdl  that  Mokhtdr 
proclaimed  *Ali’8  son  Mohammed  as  the  opponent  of  the 
caliph'Abd  al-Malik, and, according  to  Shabrastani,  p.  Ill, 
the  doctrine  of  the  Mabdf,  the  hidden  deliverer  who  is  oue 
day  to  appear  and  fill  the  oppressed  world  with-righteous- 
ness,  first  arose  in  connexion  with  a wild  notion  that  this 
Mohammed  had  uot  died  but  lived  concealed  at  Mount 
RadwA,  near  Mecca,  guarded  by  a lion  and  a panther.  Tho 
hidden  Imdm  of  the  common  Shi'ites  is,  however, the  twelfth 
ImAm,  Mohammed  AbuT-RAsim,  who  disappeared  mysteri- 
ously 879  a.d.  The  belief  in  the  appearance  of  the  Mahdf 
readily  lent  itself  to  imposture.  Of  the  many  pretendants 
to  this  dignity  known  in  all  periods  of  Moslem  history 
down*  to  tho  present  day1  tho  most  famous  was  the  first 
caliph  of  tho  Fatimite  dynasty  in  North  Africa,  'Obaid-allAh 
al  Mahdf,  who  reigned  909-934  A.D.  From  him  was  named 
the  capital  of  the  dynasty,  the  once  mighty  city  of  Mahdfya, 
the  port  and  entrepot  of  JvairawAn  (see  Mohammedan 
Empire  under  the  reign  of  Moktadir).  Another  great 
historical  movement,  headed  by  a leader  who  proclaimed 
himself  the  Mabdf  (Mohammed  ibn  Abdallah  ibn  Tdmrut), 
was  that  of  tho  Almohades  (?.v.). 

MAH*),  a French  settlement  and  town,  in  the  Malabar 
district,  Madras,  India,  is  situated  in  11*  41'  50"  N.  lat.  and 
75*  34'  25"  E.  long.,  to  tho  south  of  the  river  MahA,  with  an 
area  of  1445  acres.  It  is  tho  only  French  possession  on 
tho  west  coast  of  India,  and  is  in  charge  of  a chtf-ds-servue, 
subordinate  to  tho  governor-general  at  Pendicherri.  It 
is  now  a decaying  place,  with  most  of  its  chief  buildings 

1 Thus  there  are  ut  the  present  data  (1882)  three  actual  pretendanU 
to  the  dignity  of  Mahdt,  Sheikh  Mohammad  of  Dootfola  in  the 
Egyptian  Sudan,  tho  Sheikh  El-Senuai  in  Tripoli,  and  a tkinl  in  tba 
vilayet  of  Addin. 
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picturesquely  situated  close  to  the  rivet,  mouth-  The 
population*  in  1871  was  8492.  It  contains  a Roman 
Catholic  chapel,  a school,  and  a British  post-office ; and  a 
long  wooden  bridge  maintained  by  the  British  Government 
gives  access  to  the  British  territory  beyond  the  river. 

MAH  I KANTHA,  The,  a group  of  native  states  forming 
a political  agency  under  the  Government  of  Bombay,  India, 
lying  between  23’  14'  and  24’  28'  N.  lat.  and  72’  40'  and 
74°  5'  E.  long.,  with  an  area  of  about  4000  sauare  miles,  and 
an  estimated  population  of  447,056.  It  is  bounded  on  the 
N.E.  by  the  RAjput  states  of  UdAipur  and  Dunyarpur,  on 
the  S.E.  by  Rcwa  KanthA,  on  the  S.  by  ICaira  district,  and 
on  the  W.  by  the  native  states  of  Baroda  and  the  PAlanpur 
agency.  The  Mahi  KanthA  territory  is  divided  among  a 
number  of  chiefs,  of  whom  the  rAjA  of  Edar  is  by  far  the 
most  important.  In  May  1877  these  chiefs  were  classified 
in  seven  divisions,  according  to  their  importance  and  the 
extent  of  their  jurisdiction.  There  are  two  states  of  the 
atcond  class,  three  of  the  third,  nine  of  the  fourth,  nine  of 
the  fifth,  fourteen  of  the  sixth,  and  fourteen  of  the  seventh 
class.  The  entire  revenues  amount  to  about  XI  10,000. 

MAHMtJD  op  Ghazni  (971-1030),  known  also  as 
MahmAd,  son  of  Subuktigin,  was  born  October  2,  971. 
His  fame  rests  chiefly  on  his  successful  wars,  in  particular 
his  numerous  invasions  of  India  His  military  capacity, 
Inherited  from  his  father,  Naslr-ud-din  Subuktigin,  was 
strengthened  by  youthful  experience  in  the  field.  Subuk- 
tigin, a Turki  slave  of  Alptigfn,  governor  of  KhorAsAn 
under  Abd’  ul  Malik  NAh,  king  of  the  SAmAni  dynasty  of 
BokhArn,  early  brought  himself  to  notice.  He  was  raised 
to  high  offico  in  the  state  by  Alptigfn’s  successor,  Abu 
IsbAk,  and  in  366  a.h.  (977  a.d.),  by  the  choice  of  the 
nobles  of  Ghazni,  he  became  their  ruler.  He  soon  began 
to  make  conquests  in  the  neighbouring  countries,  and  in 
these  wars  ho  was  accompanied  by  bis  young  son  MahinAd. 
On  one-  occasion,  when  MahmAd  was  fourteen  years  of 
age,  his  advice  with  respect  to  a military  operation  in  the 
hills  was  approved  and  adopted  by  the  generals.  Before 
he  had  reached  even  this  age  he  encountered  in  two  expedi- 
tions under  his  father  the  Indian  forces  of  JaipAl,  raja  of 
Lahore,  whom  Subuktigin  defeated  on  the  Panjab  frontier. 

Iu  994  MahmAd  was  made  governor  of  KhorA&An,  with 
the  title  of  Saif-td-daulah  (“Sword  of  the  State"),  by  the 
SAmAni  emir,  Abd’  ul  Malik  Kuh.  Two  years  later,  his 
father  Subuktigin  died  in  tho  neighbourhood  of  Balkh, 
having  declared  his  second  son,  IsmAil,  who  was  then  with 
him,  to  be  his  successor.  As  soon  as  IsmAil  had  assumed 
the  sovereignty  at  Balkh,  MahmAd,  who  was  at  NishApAr, 
addressed  him  in  friendly  terms,  proposing  a division  of 
the  territories  held  by  their  father  at  his  death.  IsmAil 
rejected  tho  proposal,  and  was  immediately  attacked  by 
MahmAd  and  defeated.  Retreating  to  Ghazni,  ho  there 
yielded,  and  was  imprisoned,  and  MahmAd  obtained  undis- 
puted power  os  sovereign  of  KhorAsAn  and  Ghazni  (997). 

The  Ghaznavi  dynasty  is  sometimes  reckoned  by  native 
historians  to  commence  with  Subuktigfn’s  conquest  of 
Bust  and  KusdAr  (978).  But  Subuktigin,  throughout  his 
reign  at  Ghazni,  continued  to  acknowledge  the  SAmAni 
suzerainty,  as  did  MahmAd  also,  until  the  time,  soon  after 
succeeding  to  bis  father’s  dominions,  when  he  received 
from  the  caliph  of  Baghdad,  A1  KAdir  Billah,  a lit  t fat  or 
robe  of  honour,  with  a letter  recognizing  his  sovereignty, 
and  conferring  on  him  the  titles  Y amxn^d  daulah  (“  Right 
Hand  of  the  State"),  and  Anrin-nl-MMat  (“Guardian 
of  the  Fpith ").  From  this  time  it  is  the  name  of 
the  calipli  that  is  inscribed  on  Mahmud’s  coins,  together 
with  his  own  new  titles.1  Previously  the  name  of  the 


* E'’cn  before  succeeding  hi*  father  ho  struck  coins  in  his  owe  asms 
Ni*%.t>ur  (Nisluptir),  wher  ho  was  governor  of  Kh priori.. 


-MAH 

SAmAni  sovereign,  MansAr  bin  NAh  /successor  of  Abd’  u! 
Malik)  is  given  along  with  his  own  former  title,  Saif-ed- 
daulah  MahmAd.  The  earliest  of  those  of  the  now  form 
gives  his  name  MahmAd  bin  Subuktigin.  Thereafter  his 
father’s  name  does  not  appear  on  his  coins,  but  it  is 
inscribed  again  on  his  tomb. 

The  new  honours  received  from  tho  calipn  gave  fresh 
i/i  pul  so  to  MahmAd’s  zeal  on  behalf  of  Islam,  and  ho 
resolved  on  an  annual  expedition  against  the  idolaters  of 
India.  Ho  could  not  quite  carry  out  this  intention,  but  a 
great  part  of  his  reign  was  occupied  with  his  Indian 
campaigns.  Iu  1000  a.d.  he  started  on  the  first  of  these 
expeditions,  but  it  does  not  appear  that  on  this  occasion  ho 
went  farther  than  the  hill  country  near  Peshawar.  The 
hostile  attitude  of  Khalaf  ibn  Ahmad,  governor  of  8(stAn, 
called  MahtnAd  to  that  provinco  for  a short  time.  Ho  was 
appeased  by  Khalaf  8 speedy  submission,  together  with  tho 
gift  of  a large  sum  of  money,  and  further, it  is  said,  by  his 
subdued  opponent  addressing  him  as  snftd »,  a title  new  at 
that  time,  and  by  which  MahmAd  continued  to  be  called, 
though  he  did  not  formally  adopt  it,  or  stamp  it  on  hia 
coins.  Four  years  later  Khalaf,  incurring  MshmAd’s  dis- 
pleasure again,  was  imprisoned,  and  his  property  con- 
ficcated. 

MahmAd’s  army  first  crossed  the  Iudus  in  1001. 
opposed  by  JaipAl,  raja  of  Lahore.  JaipAl  was  defeated,  ana 
MahmAd,  after  his  return  from  this  expedition,  is  s&id  to 
have  taken  the  distinctive  appellation  of  Ghdzi  (“Valiant 
for  the  Faith  ”),  but  ho  is  rarely  so  called.2  On  the 
next  occasion  (1005)  MahmAd  advanced  as  far  as  Bberi 
on  the  Jhclum,  when  his  adversary  Anang-pAl,  son  and 
successor  of  JaipAl,  fled  to  Kashmir.  Tho  following  year 
saw  MahmAd  at  Multnn.  )Vber,  he  was  in  the  Punjab  at 
this  time,  he  heard  of  tho  invasion  of  KhorAsAn  by  Ilak 
Khan,  ruler  of  Transoxiana  (whoso  daughter  MahmAd  had 
married).  After  a rapid  march  back  from  India,  MahmAd 
repelled  the  invaders.  Ihk  ICban,  having  retreated  across 
the  Oxus,  returned  with  reinforcements,  and  took  up  a 
position  a few  miles  from  Balkb,  where  he  was  signal)* 
defeated  by  MahmAd. 

Two  years  had  elapsed  since  his  last  visit  to  India  whea 
MahmAd  again  entered  the  Punjab  (1008),  this  time 
for  the  express  purpose  of  chastising  Sewah  PAl,  who* 
having  become  a Mussulman,  and  been  left  by  MahmAd  in 
charge  of  Multan,  had  relapsed  to  Hinduism.  The  Indian 
campaign  of  the  following  year  (1009)  was  a notable 
one.  Near  the  Indus  Mahmud  was  opposed  again  by 
Anang-pAl,  supported  by  powerful  rajas  from  other  p^ts 
of  India.  After  a severe  fight,  Anang-idl’a  elephants  wer# 
bo  terror-struck  by  the  fire-missiles  flung  amongst  then,  by 
the  invaders  that  they  turned  and  fled,  the  whole  army 
retreating  in  confusion  and  leaving  MahmAd  master  of  the 
field.8  MahmAd,  after  this  victory,  pu»bed  on  through  the 
Punjab  to  Nagar-k6t  (Kangra),  and  carried  off  much  spoil 
from  the  Hindu  temples]  to  enrich  bis  treasury  at  Ghazni. 
Iu  1011  MahmAd,  after  a abort  campaign  against  the 
Afghans  under  Mohammed  ibn  SAr  in  the  hill  country  of 
Gbor,  marched  again  into  the  Punjab.  The  next  time 
(1014)  he  advanced  to  ThanAsar,  another  noted  stronghold 


* The  emperor  IUluir  give*  him  this  title  (1526).  lie  himself  was 
the  second  Mohaminctan  king  who  had  conquered  India,  the  first  being 
Sultan  MahmAd  Ghixi. 

• The  terms  In  which  native  hUtorians  have  described  tho  effects  ol 
these  missiles — not  unlike  tho  account  given  by  De  JolnviUe  of  the 
Greek  fire  which  caused  such  consternation  to  tbs  army  of  St  Louis 
something  more  than  two  centuries  Inter— gave  rise  at  one  time  to  the 
idea  that  something  like  modern  artillery  was  meant.  The  fart  that 
naphtha  is  distinctly  mentioned  a*  having  been* used  by  Mahmud  on  a 
later  occasion,  and  the  knowledge  that  petroleum  is  found  at  several 
places  on  both  sides  of  the  Indus  near  the  itcene  of  the  fight  with 
Aoaag-pM,  furnish  tLu  moat  probable  explanation 
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of  Hinduism,  between  the  Sutlej  and  tho  Jumna.  Having 
now  found  bis  way  across  all  tho  Punjab  rivers,  he  was 
induced  on  two  subsequent  occasions  to  go  still  farther. 
But  first  be  designed  an  iuvosion  of  Kashmir  (1015), 
which  was  not  carried  out,  as  his  progress  was  checked  at 
L6h-kfit,  a strong  hill-fort  in  the  north-west  of  the  Punjab. 
And  then  before  undertaking  his  longcrinroud  iuto  Hindustan 
lie  had  to  march  north  into  KhwArizm  (Khiva)  against  his 
brother-in-law  Mamun,  who  had  refused  to  acknowledge 
Mahmud's  supremacy.  The  result  was  as  usual,  and 
Mahmfid,  having  committed  KhwArizm  to  a new  ruler, 
one  of  Maimin’*  chief  officers,  returned  to  his  capital. 
Then  in  1018,  with  a very  large  force,  be  proceeded  to 
India  again,  extending  his  inroad  this  time  to  the  great 
Hindu  cities  of  Mathra  on  the  Jumna  and  Kanauj  on  the 
Ganges.  To  tho  glory  of  reducing  the  one  and  receiving 
the  submission  of  the  otlior  ho  added,  as  was  his  enstom, 
the  further  satisfaction  of  carrying  back  great  stores  of 
plunder  from  both  to  his  own  country.  Three  years 
later  he  went  iuto  India  again,  marching  over  nearly  the 
same  ground,  to  the  support,  this  time,  of  tho  raja  of 
Kanauj,  who,  having  made  friendship  with  the  Mohammedan 
invader  on  his  last  visit,  had  been  attacked  by  tho  raja  of 
Kalinjar.  But  Mahmiid  found  he  had  not  yet  sufficiently 
subdued  the  idolaters  nearer  his  own  border,  between  Cabul 
and  the  Indus,  and  the  campaign  of  the  year  413  (1022  a.d.) 
was  directed  against  them,  and  reached  no  farther  thau 
Peshawar.  Another  march  into  India  the  following  year 
was  made  direct  to  Gwalior. 

The  next  expedition  (1025)  is  the  most  famous  of 
alb  The  point  to  which  it  was  directed  was  the  temple  of 
Somnath  on  tho  coast  of  the  GujerAt  peninsula.  After  an 
arduous  journey  by  Multan,  and  through  part  of  Rajputana, 
lie  reached  Somnath,  and  met  with  a very  vigorous  but 
fruitless  resistance  on  the  part  of  the  Hindus  of  GujerAt. 
Moslem  feet  soon  trod  the  courts  of  the  great  temple.  The 
chief  object  of  worship  it  contained  was  broken  up,  and 
the  fragments  kept  to  be  carried  off  to  Ghazni  The  story 
is  often  told  of  the  hollow  figure,  cleft  by  Mahmud’s  battle- 
axe,  pouring  out  great  store  of  costly  jewels  and  gold. 
But  the  idol  in  this  Sivito  temple  was  only  a tall  block  or 
pillar  of  hewn  stone,  Of  a familiar  kind.  The  popular 
legend  is  a very  natural  one.  Malimhd,  it  was  well  known, 
mado  Hindu  temples  yield  up  their  moat  precious  things. 
He  was  a determined  idol-breaker.  And  the  stone  block  in 
this  temple  was  enriched  with  a crown  of  jewels,  the  gifts 
of  wealthy  worshippers.  These  data  readily  give  the 
Somnath  exploit  its  more  dramatic  form.  For  toe  more 
recent  story  of  the  Somnath  gates  see  Ghazni,  voL  x.  p.  660. 

After  the  successes  at  Somuath,  Mahmud  remained  some 
months  in  India  before  returning  to  Ghazni  Then  in 
1026  he  crossed  th3  Indus  once  more  iuto  the  Punjab. 
His  brilliant  military  career  closed  with  an  expedition  to 
Persia,  in  the  third  year  after  this,  his  last  visit  to  India. 
The  Indian  campaigns  of  Makmtid  and  his  father  were 
almost,  but  not  altogether,  unvarying  successes.  The 
Moslem  historians  touch  lightly  on  reverses.  And,  although 
the  annals  of  Rajputana  tell  how  Subuktigln  was  defeated 
by  one  raja  of  4jm^r  and  Mahmud  by  his  successor,  the 
course  of  events  which  followed  shows  how  little  these  and 
other  reverses  affected  the  invader's  progress.  Mahmhd's 
failure  at  Ajmfr,  when  the  brave  raja  Bisal-dco  obliged  him 
to  raike  *the  siege  but  was  himself  slain,  was  when  tho 
Moslem  army  was  on  its  way  to  Somnath.  Yet  M ah m fid’s 
Indian  conquests,  striking  and  important  in  themselves, 
were,  after  all,  in  great  measure  barren,  except  to  the 
Ghazni  treasury.  Mahmud  retained  no  possessions  in 
India  under  his  own  direct  rule.  But  after  tho  repeated 
defeats,  by  His  father  and  himself,  of  two  successive  rajas 
of  Lahore,  the  conqueror  assumed  tho  right  of  nominating 
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the  governors  of  the  Punjab  as  a dependency  of  Ghuzui,  a 
right  which  continued  to  bo  exercised  by  seven  of  his 
successors.  And  for  a time,  in  the  reign  of  MasAdd  II. 
(1098-1114),  Lahore  was  the  place  of  residence  of  the 
Ghaznavi  sovereign.  Certain  silver  coins  of  Mabmhd’s 
reign  bear  inscriptions  in  Sanskrit  characters  os  well  os 
Arabic,  betokening  sovereignty  in^ India.  They  are  dated 
418  aud  419  a.ii.,  the  two  years  immediately  following  his 
last  visit  to  the  Punjab,  and  are  struck  at  a place  called  by 
his  name,  Mahmhdpur,  supposed  to  be  Lahore.  There  aro 
also  copper  coins  struck  at  Lalioro  (now  retaining  legible 
dates)  bearing  Mahmud’s  name  and  the  caliph’s,  in  Arabic 
characters  only.  Mahmud’s  coins  are  numerous  and  histori- 
cally important.  They  were  issued  from  miqta  at  NiaAbiir, 
HirAt,  Gbaznah  (a  common  alternative  form  of  the  name), 
FarwAn,  aud  Balkh,  besides  Mahrntidpur  and  Lahore,  just 
mentioned.  Mahmud  died  at  Ghazni  in  1030,  the  year 
following  his  expedition  to  Persia,  in  the  sixty-first  year 
of  his  age  and  thirty-third  of  his  reigu. 

Mahmud  stands  conspicuous  fur  Ids  military  ardour,  his  atubh 
tion,  strong  will,  pcrBevcrauec,  watchfulness,  and  energy,  combined 
with  great  courage  and  unbounded  acif-reliaucc.  But  liis  tostrs 
were  not  exclusively  military.  His  lovo  of  literature  brought  men 
of  learning  to  Ghazni  His  acquaintance  with  Moslem  theology 
was  recognized  by  the  learned  doctors.  Mali  mud  is  accused  of 
avarice.  It  has  been  said  that  tbo  prospect  of  booty  was  as  strong 
n motive  power  in  these  repeated  invasions  of  India  m liis  love  of 
military  glory  and  desire  to  shine  ns  a champion  of  the  faith.  An 
illustration  commonly  given  of  Ills  want  of  liberality  is  his  treat- 
ment of  the  poet  Finlousi.  Delighted  with  a portion  which  was 
read  to  him  of  the  poet's  metrical  romance  narrating  the  deeds  of 
the  early  kings  of  Persia,  Mnhnuid  presented  him  with  a thousand 
dhttirt,  on*  for  each  couplet,  with  an  implied  promise,  or  at  least 
expectation  on  the  part  of  tho  author,  of  payment  on  tho  sumo  scale 
for  the  rest  The  completed  Shdk  jVdmetA,  presented  in  due  course, 
coutained  no  less  than  sixty  thousand  couplets,  and  the  reward  this 
time  was  given  in  dirhenu  instead  of  rfkufr*.  Firdowsi  retired  in 
disgust  to  his  native  place,  Tiis,  and  satirized  the  sultan.  At  a 
later  time,  it  is  said,  Mahnuid  scut  him  the  larger  sum;  but  the 
poet  died  just  before  it  arrived.  Mahmud  had  the  general  repu- 
tation of  giving  liberal  and  discerning  encouragement  to  learned 
and  literary  men.  Among  those  who  took  up  their  abodo  at  Ghazni 
in  his  time,  tho  most  noted,  after  Firdousi,  wore  tho  |K>et  Uusuti  of 
Balkh,  whose  compositions  were  largely  devoted  to  the  praise  of 
tho  sultan  Maliuiud;  another  poet,  A»judi  of  Merv,  who  wrote  a 
grand  ode  on  the  Somnath  expedition  ; El  Utbiof  Kharosan,  author 
of  the  Kilftb'i-  Ynmlut,  a history  of  Subuktigtn  and  of  Mahmud  <to 
about  tho  middle  of  liis  reign);  and  the  accomplished  historian, 
Abu  Rih.in,  culled  A1  Rirutii,  author  of  the  Tnrikh  ul  Mind,  as  well 
sj  of  a number  of  scientific  works.  The  sultan  established  huge 
educational  institutions  at  Ghazni 

Muh imid  also  found  time  to  bestow  attention  on  other  arts  of 
peace,  and  did  not  neglect  bis  capital  atid  the  countiy  around. 
Large  sums  were  devoted  to  important  public  works.  The  building 
of  the  great  Jnma  Masjid  of  Ghazni  is  described  by  El  Utbi  in 
admiring  terms.  A splendid  palaco  which  Mahmud  built  induced 
wealthy  nobles  at  Ghazni  to  erect  great  mansions  for  themselves. 
Two  fine  towers  or  minarets  st  Ghazni,  HO  feet  in  height,  bearing 
Mahmud's  name  (though  oue  is  said  to  have  been  built  by  hia 
successor)  have  attracted  the  attention  of  travellers.  They  are  of 
a remarkable  construction,  the  lower  part  with  a zigzag  or  star- 
shaped  outline,  the  upper  part  round,  like  tho  third  and  fourth 
stones  of  the  Kutb  lunar  at  Delhi,  built  two  centuriaa  later. 
Like  the  Kutb  pillar  too,  they  are  isolated,  and  may,  like  it,  have 
served  as  the  minarets  for  a scpnrnte  ■MW  or  mosque*.  Tho 
dam  cnllcd  the  Iland-i-SulUin,  which  Mahmud  constructed  to  form 
an  artificial  lake  for  irrigation,  appears  to  have  been  a really  great 
and  substantial  work. 

Mahmud,  besides  being  marked  by  small-pox,  lisd  sn  ill- 
favoured  countenance,  and  knew  it.  Courtiers  met  bis  allusions 
to  his  personal  appearance  by  the  familiar  complimentary  remarks 
about  inward  graces  more  than  counterbalancing  outward  defect*. 
He  himself  is  said  to  have  observed,  after  looking  in  the  glssa, 
that  be  saw  so  many  fault*  in  himself  ho  was  ready  to  excuse  those 
of  other*. 

Mahmud’s  tomo  stanus  in  a garden  n short  distance  from  Ghazni, 
called  RauzeO-i-Sulidn  (“the  sultan's  tomb,"  or  “ garden 
word  means  both}.  On  one  of  the  minarets  is  an  inscription  which 
gives  all  his  title*.  On  the  massive  tombstone  within  the  building 
he  is  named  more  briefly  Nizam-ed-din  Abu'l  Kasim  Mahmud,  son 
of  Subuktigtn.  He  was  succeeded  by  his  son  Muhammad,  who  was 
soon  displaced  by  his  more  vigorous  brother  MttsAdd 
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The  principal  histories  of  Mahmud's  rcL^n  are— Kit&b-u  Tam  ini 
[Utbi);  Tartkh-us-Subukti#ln  (lisihaki) ; labakdt  i Natiri  (Minhdj 
sl-Sirij);  Rausat-us-Sofa  (Mir  Khond) ; Uabib-us-Siyar  (Khou- 
Jamir).  See  Elliot,  History  of  India  ; Elphinstcnc,  History  of 
India  ; Jour.  Roy.  As.  Soc.,  vcda.  ix.,  xvii.;  Jour.  At.  Sex.  Bengal f 
voL  xiL  ; As.  Iics.%  vole,  xvi.,  xvii.  (R  3J‘L#.) 

MAHOGANY,  a familiar  dark-coloured  wood  largely 
used  for  household  furniture,  and  supplied  by  a large  tree 
indigenous  to  Central  America  and  the  Antilles.  It  was 
originally  received  from  Jamaica;  521,300  feet  were  ex- 
ported from  that  island  in  1753.  S/cie  tenia  Mahogani,  L, 
is  the  sole  species  of  the  genus  of  the  order  Meliactm 
(Denth.  ond  Hook.,  Gen.  PI i.  338).  It  bears  imparipin- 
nate  leaves,  like  thoso  of  tho  ash,  and  panicles  of  small 
pentameroua  flowers  with  10  monadelphous  stamens.  The 
fruit  is  a pear-shaped  woody  capsule,  with  many  winged 
seeds.  The  dark-coloured  bark  has  been  considered  a 
febrifuge,  and  the  seeds  were  used  by  the  ancient  Axtocs 
with  oil  for  a cosmetic,  bat  tho  most  valuable  product  is 
the  timber,  first  noticed  by  tho  carpenter  on  board  Sir 
Walter  Raleigh's  ship  in  1595,  for  its  great  beauty,  hard- 
ness, and  durability.  Dr  Gibbons  brought  it  into  notice 
as  well  adapted  for  furniture  in  tho  early  part  of  the  18th 
century,  and  its  use  as  a cabinet  wood  was  first  practicably 
established'  by  a cabinetmaker  named  Wollaston,  who 
was  employed  by  Gibbons  to  work  up  somo  mahogany 
brought  to  England  by  his  brother.  Since  its  introduction 
do  wood  has  been  more  generally  used  for  cabinet-making 
purposes,  and  none  possesses  like  advantages  of  combined 
soundness,  large  size,  uniform  grain,  durability,  beauty  of 
colour,  and  richness  of  figure. 

In  tho  trade  the  wood  is  eroncrallj  classified  under  the  two  heads 
of  Spanish  Mahogany  and  Honduras  Mahogany, or  Bay  wood.  The 
former  comprises  the  rich,  solid,  and  heavy  varieties,  susceptible  of 
a high  degrea  of  polish,  and  frequently  showing  rich  wavy  figuring, 
in  which  case  the  wood  is  enormously  enhanced  in  falue,  and  used 
only  in  the  form  of  veneers.  Under  the  name  of  Honduras  maho- 
gany or  baywood  is  embraced  the  light  open-grained  and  plain 
classes  of  mahogany,  uniform  in  colour,  and  vaTuuble  for  tho  ease 
with  which  they  can  bo  Worked  for  an  endless  variety  of  uses 
where  sound  straight  timber,  free  from  all  tendency  to  warp,  is 
required.  By  importers,  however,  several  classes  of  mahogany  are 
recognized,  Tho  original  Spanish  mahogany  is  the  produce  of  the 
Island  of  San  Domingo,  whence  only  email  supplies  now  come,  and 
these  mostly  in  logs  of  not  more  than  8 to  10  feet  in  length  by 
12  or  13  inches  in  thickness.  Cuba  mahogany  is  ia  richness  of 
6gure  and  other  properties  little  inferior  for  ornamental  pnrposes 
to  San  Domingo  wood,  while  it  possesses  the  advantage  of  being 
obtained  In  logs  up  to  35  feet  long  and  2 feet  square  in  cross  sec- 
tion. Squared  Honduras  logs  are  sometimes  obtained  40  feet  long 
and  2 feet  thick,  and,  although  the  wood  is  generally  plain  in 
character,  richly  figured  logs  are  occasionally  got  It  appears  that 
the  Honduras  wood  obtained  in  the  north,  near  the  Mexican  bound- 
ary, ia  much  more  rich,  deuso,  and  solid  than  tho  soft  swamp-grown 
timber,  which  commonly  goes  by  tho  name  of  Hondums  or  bay- 
wood.  In  Mexico  the  mahogany  tree  attains  its  greatest  dimensions, 
and  thence  logs  squared  to  40  and  even  48  inches  are  sometimes 
obtained,  whilst  the  common  size  of  logs  varies  between  15  inches 
and  3 feet  The  Mexican  wood  is  cut  into  lengths  of  from  18  to  30 
feet,  for  convenience  of  shipment,  and,  while  in  general  the  wood  is 
plain  and  somewhat  Boft  in  the  core,  the  produce  of  some  provinces, 
Tabasco  especially,  is  firm,  solid,  and  not  unfrequcntly  richly 
figured.  Occasionally  the  wood  which,  has  been  floated  in  tropical 
•css  is  found  to  bo  badly  “wormed"  or  attacked  by  marine  borers. 
The  cutting,  squaring,  and  shipment  of  the  wood  in  tho  tropical 
regions  which  ore  its  home  are  conducted  under  circumstances  of 
great  difficulty.  The  tree  has  recently  been  introduced  into  tho 
north-west  provinces  of  India  under  very  favourable  conditions, 
and  its  successful  cultivation  there  is  likely  to  prove  a matter  of 
considerable  economic  importance.  Mahogany  is  included  among 
the  second-class  woods  in  Lloyd's  list  for  ship-building  purpose  ; 
it  is  a good  doal  employed  ia  internal  joiner  work  both  in  ships  and 
house*  ; it  ia  a favourite  turnery  wood,  and  is  equally  preferred  by 
wood -carver*.  Tho  imports  of  mahognnv  into  the  United  Kingdom 
during  1831  were  42,412  tons,  of  an  estimated  value  of  £390,418, 
fully  one-half  of  which  camo  from  Mexico. 

MAHOMET.  See  Mohaumeo. 

MAHONY,  Fbancis  (1804-1866),  “Father  Prout,” 
Roman  Catholic  priest,  scholar,  journalist*  song-writer, 


and  humorist,  was  bom  at  Cork  of  a respectable  middle- 
class  family  in  1804.  His  classical  education  was  chiefly 
obtained  at  a Jesuit  college  at  Amiens,  and  after  studying 
theology  at  Paris  he  received  clerical  ordination,  and 
served  in  Switzerland  antj  Ireland.  He  then  came  to 
London,  and  officiated  for  some  time  in  the  chapel  of  the 
Bavarian  Legation.  While  there  he  fell  in  with  the  coterie 
of  wits  and  men  of  letters  who  were  then  engaged  on 
Prater's-  Magazine , and,  soon  finding  their  society  and 
pursuits  more  congenial  to  him  than  those  of  the  Romish 
priesthood,  he,  about  1834,  began  to  contribute  his  cele- 
brated Front  papers  to  Fraser.  These  consist  principally 
of  translations  of  well-known  English  songs  into  Latin, 
Greek,  French,  and  Italian  verse,  which  he  humorously 
represents  as  being  the  true  originals  from  which  the 
English  authors  had  merely  plagiarized  them.  The  songs 
of  Francs,  and  those  of  modern  and  ancient  Italy  (includ- 
ing among  tho  latter  many  most  felicitous  renderings  of 
Horace’s  odes),  wore  then  given  in  English  versions, 
accompanied  by  a running  commentary  fall  of  queer 
humour  and  often  acute  criticism.  Prout’s  translations 
have  been  universally  admired  for  tho  extraordinary 
command  which  they  display  of  the  various  languages  into 
which  his  renderings  are  modo,  and  for  their  spirit  and 
freedom  both  of  thought  and  expression.  Perhaps,  how- 
ever, the  wonder  at  his  polyglott  learning  has  led  to  less 
attention  thart  is  deserved  being  paid  to  tho  remarkable 
excellence  of  many  of  his  English  versions  of  French  and 
Latin  odes.  In  happy  abandon  they  are  often  almost 
unequalled,  and  most  of-  them  have  all  the  unfettered 
character  of  original  compositions.  It  might  have  been 
expected  that  with  his  great  gift  of  poetical  expression  be 
would  havo  left  behind  him  more  of  what  was  exclusively 
Lis  own.  What  he  has  given  us  ;n  this  line  tends  chiefly 
to  show  that  with  all  his  sarcastic  and  cynical  wit  hie 
genius  had  also  its  tender,  serious,  and  sentimental  t.de. 
His  “ Bells  of  Sljandon”  have  always  been  greasy  admired; 
ond  “ The  Mistletoe,”  “ The  Redbreast  of  Aquitaine,1,  “ The 
Lady  of  Lee,”  and  the  “Legend  of  Are.husa1'  are  not 
without  a certain  sweetness  and  beauty.  In  1846  hfcbony 
became  “ own  correspondent  ” at  Rome  to  the  Da.'y  Nnost 
and  his  letters  from  that  capital  gave  very  vivid  picture 
and  contain  much  valuable  and  interesting  information,  of 
the  first  years,  so  full  of  liberal  promise,  of  the  reign  of 
Pius  IX.  The  last  twelve  or  fifteen  years  of  bis  life  were 
spent  at  Paris,  from  which  ho  supplied  the  Globe  wLh  a 
series  of  piqnant  letters  cn  the  incidents  of  the  day.  Bis 
death  took  place  in  May  1866.  Mahcuy  was  not  less  dis- 
tinguished ax  a conversationalist  than  os  a writer.  He  had 
great  stores  of  very  various  knowledge,  had  seen  much  of 
the  world,  and  had  a quick  power  of  repartee  and  no  end  of 
sharp  cynical  wit.  It  is  difficult  to  suppose  that  he  coaid 
ever  havo  been  in  his  true  place  bb  a priest  of  the  Roman 
Catholic  Church.  Bohemian  as  he  was,  however,  he  never 
separated  himself  from  it,  or  seems  to  have  loot  his  attach- 
ment to  it;  and  it  is  creditable  to  hia  character  that,  though 
living  much  among  scorners  and  indifferentists,  he  would 
never  suffer  injurious  reflexions  either  upon  his  charch 
or  upon  Christianity  to  pass  without  sharp  rebuke. 

The  R cliques  of  Father  Prout  w ere  collected  from  Fraser's 
Magazine  and  published  in  two  handsome  volumes  in  1836,  a con- 
siderably enlarged  edition  appearing  in  1860.  A biographical 
notice  of  him  by  his  friend  Mr  .Sheehan  was  prefixed  to  the  Bentley 
Ballads  ; and  many  additional  details  were  given,  with  a consider- 
able amount  of  his  fugitive  work  contributed  to  tho  Daily  Nevto 
and  tho  Olobe,  edited  by  Mr  Blanchard  Jerrold,  in  tho  Final  Beliquts 
of  Father  iVouf,  published  in  1878. 

MAnRATTAS.  The  Mahrattas  inhabit  that  portion  of 
India  which  ia  known  by  the  ancient  name  of  M&b&r&shtra 
(Sanskrit  for  the  great  kingdom  or  region).  This  large 
tract,  extending  from  the  Arabian  Sea  on  the  west  to  the 
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ttfitpu:*  mountains  in  the  north,  comprises  a good  part  of 
western  and  central  India,  including  the  modern  provinces 
of  the  Concan,  Khnndesh,  Berar,  the  British  Deccan,  part 
of  Nagpur,  and  about  half  the  Nizam’s  Deccan.  Its  area 
amounts  to  about  120,000  square  miles,  and  its  population 
to  about  12  millions  of  souls,  or  100  to  the  square  mile. 
The  population  has  increased  greatly  in  the  19th  century 
under  British  rule;  but  there  had  been  much  decrease 
during  the  17th  and  18th  centuries  owing  to  war  and 
devastation.  Frightful  depopulation  occurred  from  the 
famine  which  was  at  its  height  in  1400  A.D.,  and  was 
called  the  Ddrga  D«5vi  or  tho  goddess  of  destruction. 
Much  mortality  was  also  caused  by  famine  between  1801 
and  1803.  There  was  probably  a period  of  high  prosperity 
during  the  first  centuries  of  the  Christian  era,  under  a 
Dumber  of  petty  indigenous  sovereigns,  among  whom  these 
wide  territories  had  become  parcelled  out  before  the  first 
invasion  of  the  Deccan  by  tho  Moslems  about  1100. 

The  etymology  of  the  word  Mahratta  (or  Marhatta,  as 
it  is  written  in  the  vernacular)  is  uncertain.  The  namo 
docs  not  indicate  a social  caste,  or  a religious  sect ; it  is 
not  even  tribal  It  embraces  tho  people  of  all  races  who 
dwell  in  the  region  of  Mahkr&shtro,  both  high-ca&to  and 
low-caste  Hindus ; it  is  applied,  of  course,  to  Hindus  only. 
Thus  there  are  Mahratta  Brahmans,  next  Mahratta  Kumbis 
or  cultivators,  aud  Mahratta  Bajputs  or  warriors,  though 
tho  latter  have  but  a small  infusion  of  real  Rajput  blood. 
The  Mahrattas,  then,  are  essentially  Hindus  in  religion  and 
in  caste  ordinances,  not  differing  in  these  respects  from  the 
Hindus  in  other  parts  of  India.  They  have  a language  of 
their  own,  called  the  Mali  rat  ti,  a dialect  of  the  Sanskrit, 
— a copious,  flexible,  and  sonorous  tongue. 

But  the  Mahrattas  have  always  been  a separate  nation 
or  people,  and  still  regard  themselves  as  such,  though  now- 
adays they  are  almost  all  under  British  or  Mohammedan 
jurisdiction;  that  is,  they  belong  either  to  British  India  or 
to  the  Nizam’s  Dominions.  A few  states  or  principalities 
purely  Mahratta, — such  as  Kolhapur  and  some  lesser  states 
clustering  round  it  in  the  southern  Deccan, — still  survive, 
but  they  are  under  close  supervision  on  the  part  of  the 
British  Government.  There  are  indeed  still  three  large 
native  states  nominally  Mahratta,  namely,  that  of  Sindhia 
near  the  borders  of  Hindustan  in  the  north,  that  of  Holkar 
in  Malwa  in  the  heart  of  the  Indian  continent,  and  that  of 
the  gackwar  in  Gujcrat  on  tho  western  coast.  But  in 
these  states  the  prince,  his  relatives,  and  some  of  his 
ministers  or  employes  only  are  Mahrattas ; tho  nobility 
and  the  mass  of  tho  peoplo  are  not  Mahrattas  at  all,  but 
belong  to  other  sections  of  the  Hindu  race.  These  states 
then  are  not  to  be  included  in  tho  Mahratta  nation,  though 
they  have  a share  in  tho  Mahratta  history,  and  are  con- 
cerned in  the  extraneous  achievements  of  that  people. 

In  general  terms  tho  Mahrattas,  as  above  defined,  may 
be  described  under  two  main  heads,  first  the  Brahmans, 
and  secondly  the  humblo  or  low-caste  men.  The  Mahratta 
Brahmans  possess,  in  an  intenso  degree,  the  qualities  of 
that  famous  caste,  physical,  intellectual,  and  moral.  They 
have  generally  the  lofty  brew,  the  regular  features,  the 
spare  upright  figure,  the  calm  aspect,  the  commanding 
gait,  which  might  bo  expected  in  a race  maintained 
in  great  purity  yet  upon  a broad  basis.  Iu  modern  times 
they  have  proved  themselves  the  most  ablo  and  ambitious 
of  all  tho  Brahmans  in  the  Indian  empire.  They 
are  notably  divided  into  two  sections — tho  Concanast, 
coming  from  the  Concan  or  littoral  tract  on  tho  west  coast 
below  the  Western  Gb4t  mountains,  and  the  Deshast,  coming 
from  the  uplands  or  Deccan,  on  the  east  of  the  mountains 
Though  there  have  been  manv  distinguished  Dcshasts,  yet 
tho  most  remarkable  of  all  have  been  Concanasta  For 
instance,  the  p6shwos,  or  heads  of  the  Mahratta  confedcra* 
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tion  widen  nt  one  time  dominated  nearly  all  India,  were 
Concanast  Brahmans.  Tho  birthplaces  of  these  persons  are 
still  known,  and  to  this  day  there  are  sequestered  villages, 
nestling  near  tho  western  base  of  the  Ghdts,  which  are 
pointed  to  as  being  the  ancestral  homes  of  men  wbo  two 
centuries  ago  had  political  control  over  the  Indian  empire. 

Apart  from  the  Brahmans,  tho  Mahrattas  may  be  gene- 
rally designated  as  Sudras,  or  men  of  tho  humblest  of  the 
•four  great  castes  into  which  the  Hindu  race  is  divided. 
But,  as  indicated  above,  the  upper  classes  among  the 
Mahrattas  claim  to  be  Kshattriyos  or  Rajputs.  They  prob- 
ably are  aborigines  fundamentally,  with  a mixture  of  what 
are  now  called  the  Scythian  tribes,  which  at  a very  early 
time  overran  India.  They  have  but  a slight  admixture 
of  tho  Aryans,  who  victoriously  immigrated  from  Central 
Asia  nnd  established  the  Hindu  system. 

These  ordinary  Mahrattas,  who  form  the  bacitoone  of  the 
nation,  have  plain  features,  an  uncouth  manner,  a clownish 
aspect,  short  stature,  a small  but  wiry  frame.  Their 
eyes,  however,  are  bright  and  piercing,  and  under  excite- 
ment will  gleam  with  passion.  Though  not  powerful 
physically  as  compared  with  tho  northern  races  of  the 
Punjab  and  Oudh,  they  have  much  activity  end  art  unsur- 
passed endurance.  Born  and  bred  in  or  near  the  "Western 
GhAt  mountains  and  tho  numerous  tributary  ranges,  they 
have  all  the  qualities  of  mountaineers.  Among  their  native 
hills  they  have  at  all  times  evinced  desperate  courage. 
Away  from  tho  hills  they  do  not  display  remarkable  valour, 
except  under  tho  disciplioo  which  may  be  supplied  by  other 
races.  For  such  organization  they  have  never,  of  them- 
selves, shown  any  aptitude.  Under  civilized  authority, 
however,  they  are  to  bo  reckoned  among  the  good  Eoldiers 
of  tho  empire.  In  recent  times  they  enter  military  service 
less  and  less,  betaking  themselves  mainly  to  cultivation  and 
to  the  carrying  business  connected  with  agriculture.  As 
husbandmen  they  are  not  remarkable;  but  as  graziers,  as 
cartmen,  as  labourers,  they  are  excellent.  As  artisuns  they 
have  seldom  signalized  themselves,  save  as  armourers  and 
clothwcavere. 

Those  Mahrauas  wuo  dwell  in  the  extreme  west  of 
Maharashtra,  within  the  main  range  of  tho  Western  Ghdts, 
and  in  tho  extreme  north  of  Mahkrilshtra  near  the  Sutpura 
mountains,  are  blessed  with  unfailing  rainfall  and  regular 
seasons.  But  those  who  dwell  at  a distance  from  these 
main  ranges,  or  among  the  lower  or  subsidiary  ranges,  ore 
troubled  with  variable  moisture  and  uncertain  seasons, 
frequently,  too,  with  alternations  of  drought  and  of  flood. 
Periodically  they  arc  afflicted  by  scarcity,  and  sometimes 
by  severe  famine.  They  have  within  the  last  half  century 
largely  extended  their  area  of  cultivation.  Their  industry, 
which  is  chiefly  agricultural,  has  grown  apace.  Their 
tendency  is  undoubtedly  to  increase  in  numbers;  and, 
Respite  occasional  depopulation  from  disasters  of  season, 
they  have  increased  considerably  on  the  whole.  But  in 
some  districts,  owing  to  the  famine  of  1877,  and  the  sick- 
ness which  ensued  when  excessive  rainfall  followed  the 
drought,  the  population  has  been  stationary,  while  in 
others  it  has  actually  retrograded  because  epidemics  and 
plagues  of  vermin  were  added  to  tho  misfortunes  of  season. 

Among  all  tho  Mahrattas  the  land  is  usually  held  on  the 
tenure  technically  known  a*  “ryotwari.”  This  tenure  is 
now  established  under  tho  British  Government  by  surveying 
and  assessing  operations  comprehended  under  the  official 
term  “ settlement”  It  practically  means  peasant  pro- 
prietorship. The  proprietor,  or  ryot,  is  a cultivator  also. 
His  holding  may  bo  on  tho  average  20  or  30  acres, 
divided  into  small  fields.  Of  these  fields  ho  cultivates 
some,  himself  working  at  the  plough,  and  his  family  weed- 
ing and  cleaning  tho  soiL  He  will  also  hire  labour,  and 
thus  tho  farm-labourers  become  a considerable  class.  He 
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pays  to  the  Government  direct  th*  land  which  U 
assessed  oh  liis  holding  for  the  long  term  of  thirty  years,  go 
that  he  may  have  the  benefit  of  his  improvements.  His 
property  in  the  land  is  absolute ; it  descends  according  to 
the  Hindu  law  of  inheritance ; it  can  be  sold  or  otherwise 
transferred  by  private  arrangement ; it  is  pledged  or 
mortgaged  for  debt,  and  money  is  largely  borrowed  on  its 
security.  It  is  liable  to  sale  for  default  io  regard  to  land 
revenue;  and  Government  as  a creditor  has  th.*  firal  claim. 
Thus,  as  a peasant  proprietary,  the  M&hr&ttas  are  in  the 
best  possible  position,  and  have  been  so  for  many  years 
•ir.ee  the  completion  of  the  British  settlement.  Their  only 
fs  ail  is  a disposition  to  live  beyond  their  humble  means. 
They  have  thus  been  of  late  years  led  into  debt,  which  has 
produced  disputes  between  them  and  the  money-lenders, 
ending  sometimes  in  agrarian  disturbance. 

In  the  Concan  there  are  some  superior  proprietors  termed 
Kbotcs.  With  this  und  perhaps  soma  other  exceptions, 
notably  that  of  Nagpur,  there  are  not  in  the  Mahratta 
country  many  large  landlords,  nor  many  of  the  superior 
tenure-holders  whose  position  relatively  to  that  of  the 
peasantry  has  caused  much  discussion  in  other  parts  of 
India.  There  are  indeed  many  Mahratta  chiefs  still  resi- 
dent in’ the  country,  members  of  the  aristocracy  which 
formerly  enjoyed  much  more  wealth  and  power  than  at 
present  They  are  sometimes  in  the  position  of  landlords, 
but  often  they  are  the  assignees  of  the  land  revenue, 
which  they  are  entitled  under  special  grants  to  collect  for 
themselves  instead  of  for  Government,  paying  merely  a 
email  sum  to  Government  by  way  of  quit-rent  Under 
them  the  cultivators  are  by  British  arrangements  placed  in 
the  position  of  peasant  proprietors.  The  village  community 
has  always  existed  as  the  social  unit  in  the  Mahratta 
territories,  though  with  less  cohesion  among  its  members 
than  in  the  village  communities  of  Hindustan  and  th* 
Punjab.  The  ancient  offices  pertaining  to  the  village,  as 
thosa  of  the  headman  (patel),  the  village  acoountant,  &c , 
are  in  working  order  throughout  the  Mahratta  country. 

The  Mahratta  peasantry  possess  manly  fortitude  under 
suffering  and  misfortune.  Though  patient  and  good- 
tempered  in  the  main,  they  have  a latent  warmth  of 
temper,  and  if  oppressed  beyond  a certain  endurable  limit 
they  would  fiercely  turu  and  rend  their  tormentors.  Cruelty 
also  is  an  element  in  their  character.  As  a rule  they  are 
orderly  and  law-abiding,  but  traditions  of  plunder 'have 
been  handed  down  to  them  from  early  times,  and  many 
of  them  retain  tin  predatory  instincts  of  their  forefathers. 
The  neighbourhood  of  dense  forests,  steep  hill-sides,  and 
fastnesses  hard  of  access  offers  extraordinary  facilities  to 
plunderers  for  screening  themselves  and  their  booty.  Thus 
gang  robbery  is  apt  to  break  out,  gains  head  with  rapidity, 
and  is  suppressed  with  difficulty  In  time  of  peace  it  is 
kept  under,  but  during  war,  or  whenever  the  bands  of  civil 
order  ar?  loosened,  it  becomes  a cause  of  anxiety  and  a 
source  of  danger.  Tho  women  have  frankness  and  strength 
of  character ; they  work  hard  in  the  holds,  and  as  a rule 
evince  domestic  virtue.  Conjugal  infidelity,  however,  is 
o t unknown  among  them,  and  here,  as  elsewhere  in 
india,  leads  to  bloodshed. 

The  peasantry  preserve  a grave  and  quiet  demeanour, 
but  they  have  their  humble  ideas  of  gaiety,  and  hold  their 
gatherings  on  occasions  of  births  or  marriages.  They  fre- 
quently beguile  their  toil  wHh  carols  They  like  the 
gaping  and  bartering  at  the  rural  markets  and  in  tho 
larger  fairs,  which  are  sometimes  held  in  strikingly  pictur- 
esque localities.  They  are  utterly  superstitious,  and  will 
worship  with  hearty  veneration  any  being  or  thing  whoso 
destructive  agency  they  fear.  They  will  ev«»n  speak  of  the 
tiger  with  honorific  titles.  They  are  Hindus,  but  their 
Hinduism  is  held  to  bo  of  a nc-n  Aryan  typo.  They  ore 
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rinrerely  devout  in  religion,  and  feel  an  awe  regarding  w ms 
holy  Brahmans,”  holdiog  the  life  and  the  person  of  a 
Brahman  sacred,  even  though  he  be  a criminal  of  the  deepest 
dye.  They  of  course  regard  the  cow  as  equally  sacred 
There  are  two  principal  sects  among  the  modern  Hindus — 
those  who  follow  Vishnu,  and  those  who  follow  Siva. 
The  Melirattas  generally  follow  Siva  ana  his  wife,  a dread 
goddes3  Lnuwn  under  many  namea  The  Mahratta  war- 
cry,  M Hur  Hur  Mahadeo,”  which  used  to  be  heard  above 
the  din  of  battle  urging  the  soldiers  to  onset  with  victorious 
#<ra,  referred  to  Siva.  AU  classes  high  and  low  are 
fond  of  the  religious  festivals,  the  principal  of  which, 
“the  Dasaerah,”  occurs  in  October,  when  the  first  harvest 
of  the  year  has  been  secured  and  the  second  crops  sown. 
This  has  always  been  held  with  the  utmost  pomp  and 
magnificence  at  every  centre  of  Mahratta  wealth  and  power. 
The  people  frequently  assemble  in  bowers  and  arbours  con 
Btructed  of  leafy  boughs  to  hear  “ kathas  ” recited.  Thes: 
recitations  are  partly  religions,  partly  olao  romantic  and 
quasi-historical.  After  them  national  resolves  of  just  re 
aistance  or  of  aggressive  ambition  have  often  been  formed 

Apart  from  the  Mahratta  Brahmans,  as  already  men 
tioned,  the  Mahratta  nobles  and  princes  are  not  generally 
fine-looking  men.  Their  appearance,  notwithstanding  jewel- 
lery and  rich  apparel,  is  still  that  of  peasants.  There  cer- 
tainly are  some  exceptions,  but  there  is  general  truth  in 
what  was  once  said  by  a high  authority  to  the  effect  that, 
while  there  will  be  something  dignified  in  the  humblest 
KajpOt,  there  will  be  something  mean  in  the  highest 
Mahratta.  Bluff  good-nature,  & certain  jocoseness,  a 
humour  pungent  and  ready,  though  somewhat  coarse,  a 
hot  or  even  violent  disposition,  are  characteristics  of 
Mahratta  chieftains.  They  usually  show  little  aptitude  for 
business  or  for  sedentary  pursuits ; but,  on  the  other  hand, 
thoy  are  born  equestrians  and  sportsmen.  As  a rule  they 
ore  not  moderate  in  living,  and  are  not  unfrequently 
addicted  to  intemperance.  Instances  of  licentiousness  and 
dobauchery  have  always  been  found  among  them.  They 
have  generally  sprung  from  a lowly  origin,  and  they  have 
been  proud  of  this  fact  even  after  attaining  greatness  Fo: 
instance,  three  Mahratta  chiefs,  each  of  whom  established 
a large  kingdom — Sindhia,  Ilolkar,  and  the  gaekwar— 
declared  the  lowliness  of  their  birth.  Holkar  was  the 
descendant  of  a shepherd ; Sindhia  boasted  of  having 
begun  life  by  keeping  his  master’s  slippers ; and  by  his 
very  title  the  gaekwar  perpetuates  the  memory  of  his  pro- 
genitor having  tended  the  cow  (gke)  Mahratta  ladies  and 
princesses  have  often  taker,  a prominent  part  in  public 
affairs  and  in  dynastic  intrigues ; in  some  instances  their 
conduct  bos  been  of  the  highest  type,  in  others  their  in- 
fluence has  been  exerted  for  evil 

Though  they  have  produced  some  poetry,  the  Mabrattas 
have  never  done  much  for  Oriental  literature.  Nor  have 
they  been  distinguished  in  industrial  art  Their  archi- 
tecture in  wood,  however,  was  excellent ; and  the  teak 
forests  of  their  country  afforded  the  finest  timber  for  build- 
ing and  for  catving.  They  bad  also  much  skill  in  the 
construction  of  works  for  the  supply  of  drinking  water  on 
a large  scale,  and  for  irrigation. 

On  the  whole  the  Mahrattas  will  hardly  be  regarded  by  Euro  peace 
as  being  among  the  most  interesting  of  the  Indian  races.  The 
admirable  History  of  the  Mahrattas,  by  Captain  Grant  Duff  (1626), 
may  possibly  awaken  enthusiasm,  as  written  under  personal  ad- 
vantages and  with  a living  knowledge  which  will  never  again  be 
possessed  by  a historian  of  the  later  Mahratta  times.  At  all  events, 
a strange  interest  gathers  itself  around  tho  Mahratta  history. 

In  the  first  place  the  Mahratta  country  is  for  the  most  part 
strategically  important  as  well  as  highly  picturesque.  Some  parts 
of  the  Deccan  are  indeed  almost  irretrievably  ugly.  The  stretches 
of  low  hill  have  long  been  disforested,  and  even  laid  tare  of  lesser 
vegetation,  and  the  champaign  tracts  arc  treeless  as  far  as  the  eye 
can  reach.  Still  much  of  the  BJahratta  country  lies  in  tb»  l«»tn 
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or  near  the  skirts  of  mountains.  The  geological  formation*  may 
be  popularly  described  as  consisting  of  trap,  basalt,  and  indurated 
lava  in  magnificent  layers.  The  black  precipices,  scarped  for 
thousands  of  feet,  and  striped  with  marks  of  the  layers,  are  superb. 
The  summits,  though  generally  flat  with  horizontal  outlines,  art 
often  broken  into  towers  and  cooes.  The  vapours  from  the  Arabian 
Sea  are  propelled  by  tha  soutli-west  monsoon  against  these  moun- 
tain tope,  and  produce  an  excessive  rainfall.  Heuce  arise  a luxuri- 
int  vegetation  and  the  surprising  spectacle  (at  certain  seasons)  of 
:*scades  tumbling  down  the  perpendicular  flanks  of  the  mountains. 
The  forests  have  suffered  during  ages  from  wasteful  cutting ; but  ! 
of  late  yean  a system  of  conservancy  has  been  established,  and 
nany  great  forests  remaiu. 

The  mountains  stand  in  the  midst  of  a fertile  and  populous 
country  ; on  both  aides  of  them  are  rich  valleys,  cultivated  plains, 
sumerous  villages,  and  large  towns.  Thus  insurgents  or  warriors 
sad  here  a complete  military  base,  with  sources  whence  supplies 
could  be  drawn,  and  strongholds  for  organizing  power  or  for  seenr- 
•z»g  refuge.  This  hill  country  has  been  regained  bv  strategists  as 
>ne  of  the  strongest,  in  a military  tense,  to  be  found  in  India.  It 
jxtends  over  nearly  500  miles  from  north  to  south,  and  has  at  least 
twenty  fortresses  which  in  uncivilized  warfare  were  virtually  im- 
pregnable  if  resolutely  defended,  and  which,  though  of  couree  un- 
<ble  to  resist  a scientific  attack  in  these  times,  vrould  ret  prove 
lifficult  of  approach.  Several  of  these  are  surrounded  with  historic 
traditions.  In  former  times  there  was  no  road  worthy  of  the  name 
tcross  these  mountains.  No  means  of  passago  existed  save  steep 
rugged  pathways  for  footmen  and  pack  animals.  Within  the  last 
generation  the  British  Government  has,  in  Oriental  phrase,  lifted 
ip  the  veil  of  these  mountains,  piercing  them  with  well-made  roads 
md  with  railways.  There  are  now  seven  of  such  roads,  and  two 
lines  of  railway  open,  a third  being  projected.  Guns  and  troops  as 
well  as  goods  ana  produce  can  now  be  moved  up  and  down  theso 
once  immssable  mountains. 

It  is  tne  range  of  the  Western  Ghats  which  enabled  the  Mahrattas 
•jo  rise  against  their  Mohammedan  conquerors,  to  reassert  their 
Hindu  nationality  against  the  whole  power  of  the  Mogul  empire, 
tnd  to  establish  in  its  place  an  empire  of  their  own.  It  is  often 
held  that  in  India  British  conquest  or  annexation  succeeded 
Mohammedan  rule ; and  to  a considerable  extent  this  was  the  case. 
But,  on  the  other  hand,  the  principal  power,  the  widest  sovereignty, 
which  the  British  overthrew  in  India  was  that  of  the  Mahrattas. 

During  the  earlier  Moslem  invasions  in  1100  and  in  subsequent 
Years,  the  Mahrattas  do  not  seem  to  have  made  much  resistance. 
They  submitted  to  several  Mohammedan  kir.*s  under  the  changing 
circumstances  of  those  time*.  They  were  despised  by  their  con- 
querors, and  were  called  “mountain  rats”  in  derision.  It  was 
against  the  Mohammedan  king  of  Bijapur  in  the  Deccan  that  Sivaji, 
tne  hero  of  Mahratta  history,  first  rebelled  in  1657.  Sivaji  and 
hii  fighting  officers  were  Mahrattas  of  humble  caste,  but  his  ministers 
were  Mahratta  Brahmans.  When  tho  Mogul  empire  absorbed 
that  kingdom  he  defied  the  emperor.  He  imparted  a self-reliant 
enthusiasm  to  his  countrymen,  formed  them  into  an  army,  and 
organized  them  as  a political  community ; his  mountaineer  infantry, 
though  limited  in  numbers,  proved  desperately  courageous;  his 
cavalry  was  daring  and  ubiquitous.  Having  once  overcome  the 
Hindus  io  almost  all  parts  of  India,  often  alter  heroic  resistance, 
the  Moslems  had  not  for  centuries  m*t  with  auy  noteworthy  uti- 
lising. Sivaji,  however,  planned  their  expulsion,  and  before  tne 
end  of  his  restless  life  mado  much  progress  (a  the  execution  of  that 
design.  The  new  Mahratta  state  which  he  founded  was  maintained 
under  various  vicissitudes  after  his  death.  Still  Mahratta  resist- 
ance, once  aroused  by  him,  was  never  extinguished,  and  the  im- 

rial  resources  were  worn  out  by  ceaseless  though  vain  efforts 
oucll  it.  The  great  Mogul  emperor's  impoverished  and  en- 
feebled successor  was  fsin  to  recognize  the  Mahratta  state  by  s 
formal  instrument  The  Mahratta  king,  a descendant  of  Sivaji, 
was  a ro(  faininnt,  and  the  arrangement  was  negotiated  by  his 
Brahman  minuter,  whose  official  designation  was  the  peshwo.  The 
office  of  p&ahwa  then  became  hereditary  in  the  minuter' s family, 
and  grew  in  importance  as  the  Mahratta  kingdom  rose,  while  the 
'ring  sunk  into  the  condition  of  a puppet  Thus  tho  Mahratta 
power  was  consolidated  throughout  nearly  the  whole  of  Mahkrashtra 
under  the  Brahman  p^ahwa  as  virtual  sovereign,  with  his  capital  it 
Poona,  while  tha  titular  Mahratta  raja  or  king  had  his  court  at 
the  neighbouring  city  of  Sattara.  Despite  liis  political  importance, 
however,  the  raja  was  still  venerated  as  the  descendant  of  Sivaji. 

Then  several  chiefs  carved  out  principalities  of  their  own  lrom 
among  the  ruins  of  the  Mogul  empire.  Thus  Raghoji  Bh6n*U 
established  himself  in  the  tracts  lying  underneath  the  southern 
base  of  the  Satpura  range  (namely,  Nagpur  and  Bernr),  overran 
Orissa,  and  entered  Bengal.  Damroaji  Gtekwar  descended  from 
the  Western  Ghdts  upon  the  alluvial  plains  of  Gajerat  around 
Baroda  ; Takaji  Holkar  subdued  the  uplands  of  Malwa  beyond  the 
Yindhya  range  on  the  north  bank  of  tne  Nerbudda  ; and  Madhajt 
tUrwiKi*  obtained  possession  of  large  tracts  immediately  south  of 
Aftrao-vl  Delhi,  marched  iuto  Hindustan  and  became  virtually  the 
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master  of  the  Mogul  emperor  himself.  Prince*  of  Sivaji*  own 
family  founded  a dominion  at  Tanjore,  in  the  rich  delta  of  the 
Kaveri  south  of  Madras. 

But  these  principalities,  though  really  Independent  respecting 
internal  administration,  and  making  war  or  peace  with  their  neigh- 
bours according  to  opportunity,  vet  owned  allegiance  to  the  phlivi 
at  Poona  as  the  head  of  the  Mahratta  body.  On  state  occasions 
heads  , of  principalities  would  visit  Poona  by  way  of  acknowledging 
the  superior  position  of  the  peshwo.  On  the  other  hand  the  peak  wa 
was  careful  to  obtain  the  sanction  of  his  nominal  sovereign  at 
Sattara  to  eveiy  important  act  of  state.  Thus  a confederation  was 
formed  of  which  the  Brahman  ptshwa  or  head  was  at  Poona, 
governing  the  adjacent  territories,  while  the  members, ^belonging  to 
the  lower  castes  of  Mahrattas,  were  scattered  throughout  the  con- 
tinent of  India.  Such  was  the  Mahratta  empire  which  supplanted 
the  Mogul  empire.  The  Mahraua  power  grew  and  prospered  till  it 
embraced  all  India  with  certain  exceptions.  Its  culminating  point 
was  reached  about  1750,  or  about  a century  after  Sivaji  first  rebelled 
against  his  Mohammedan  sovereign. 

Its  armies  drew  soldiers  from  all  parts  of  Iudia.  The  infantry 
was  not  of  good  quality;  but  its  cavalry  was  really  on  enormous 
force,  numbering  fully  a hundred  thousand  in  all.  The  horsemen 
were  splendidly  audacious  in  riding  fur  long  distances  into  tho 
heart  ot  a hostile  country,  without  support,  striking  some  terrific 
blows,  and  then  returning  rapidly  beyond  reach  of  pursuit  They 
could  truly  boost  of  having  watered  their  horses  in  every  Indian 
river  from  the  Kaveri  to  the  Indus.  If  attacked,  however,  in  a 
competent  manner  they  would  not  stand  ; and  afterwards,  in  con- 
flict with  the  British,  whole  mosses  of  them  behaved  in  a dastardly 
manner.  As  their  ambition  grew,  the  chiefs  began  to  organize 
their  troops  nfter  the  system  learnt  from  the  English  and  French. 
In  this  way  several  Frenchmen— D«  Boigne,  Perron,  and  others— 
rose  in  tho  Mahratta  service  to  a position  dangerous  to  the  British. 
But  tho  new  system  was  unsuitcd  to  the  Mahratta  genius;  it 
hamjiered  the  meteoric  movements  of  the  cavalry,  vriiich  was 
obliged  to  manoeuvre  in  combination  with  the  new  artillery  and  tho 
disciplined  battalions.  Mahratta  elders  hence  uttered  predictions 
of  military  disaster  which  were  in  tho  end  more  than  fulfilled. 

While  tho  Mahrattas  collected  vast- quantities  of  treasure  and 
valuables,  the  ordinary  revenue  of  the  confederation  hardly  exceeded 
terr  millions  sterling  annually.  Largo  amounts,  however,  were 
drawn  by  feudal  tenure-holders,  which  never  appeared  in  tho  public 
accounts.  The  area  and  population  under  the  dominion  or  the 
control  of  the  confederation  could  hard.lv  have  been  less  than 
700,000  square  miles  aud  90  millions  of  souls. 

The  rapid  and  amazing  success  of  the  Mahratta  confederation 
rendered  it  the  largest  Hindu  sovereign »y  that  ever  existed  in 
India.  But  it  lacked  tho  elements  of  greatness.  It  was 
founded  by  plundering  expeditions,  and  its  subsequent  existence 
was  tainted  by  the  baseness  of  this  predatory  origin.  With  the 
exception  of  the  p^ahwas,  its  chiefs  were  little  more  titan  freebooting 
warriors,  for  the  most  part  rude,  violent,  and  unlettered.  Their 
custom  was  to  offer  their  neighbours  or  victims  the  alternative  of 
paying  14  choulh,”  that  is,  ouc-fourth  of  the  revenue,  or  being 
plundered  and  ravaged.  Thus  the  Mahratta  chouth  came  to  have 
an  ominous  significance  in  Indian  history.  Desultory  efforts  were 
made  to  establish  a civil  government;  but  in  the  main  there  was  no 
administration  formed  on  statesmanlike  principles.  The  pfeshvas, 
on  the  other  hand,  as  Brahmans,  were  men  of  the  highest  education 
then  possible  in  India.  But  they  were  absorbed  by  the  direction 
of  military  and  political  combinations,  and  by  intrigue*  for  the 
preservation  of  their  own  power  ; and,  even  allowing  for  all  this, 
they  failed  to  evince  the  civil  capacity  which  might  have  been 
anticipated.  While  serer&l  displayed  commanding  abilities,  and 
some  possessed  many  virtues,  one  only  attempted  to  conduct  <*» 
administration  in  au  enlightened  manner,  and  he  died  prematurely. 

There  were  at  the  same  tinio  powers  existing  in  India  to  keep  t 
Mahrattas  in  check,  and  it  has  just  been  mentioned  that  some  part* 
of  India  were  excepted  from  their  depredations.  The  Engl-rb 
power  was  rising  at  Calcutta,  Madras,  and  Bombay.  Tho  nance/** 
Sikh  power  prevented  Mahratta  incursions  from  being  permanently 
successful  in  the  Punjab.  As  the  Mogul  empire  brote  up,  some 
separate  Mohammedan  powers  rose  upon  its  ruins.  The  nizam  of 
the  Deccan  established  himself  at  Hyderabad,  comparatively  news 
the  headquarter*  of  the  ptahwa.  Ilyder  Ali  was  proclaimed  sultan 
of  Mysore  in  the  south.  Ahmed  Shah  A Mali  burst  upon  India 
from  Afghanistan.  The  Mahrattas  bravely  encountered  him  at 
I*«nip*t  near  Delhi  in  1761,  and  were  decisively  defeated.  Tho 
defeat,  however,  did  not  essentially  ahake  the  Mahratta  empire. 
It  was  collision  with  the  English  that  broke  that  wonderful  fabric 
to  pieces. 

The  first  collision  with  the  English  occurred  in  1760 ; it  aru* 
from  a disputed  succession  to  the  jdshwaahip.  The  English 
Government  at  Bombay  supported  one  of  the  claimants,  and  the 
affair  became  critical  for  the  English  as  well  os  for  the  Mahrattas. 
It  wi3  at  this  conjuncture  that  Wtrren  Hasting*  displayed  bii 
political  genmr  arul  render*!  signal  ferries  to  hi#  country. 
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The  nexvculiaioo  happened  in  1803.  Th&  pHLwa  had  fallen  into 
eravci  difficultioa  with  some  of  the  principal  members  of  the 
Mahratttt  confederation,  namely  Sindhia,  Holkar,  and  the  Bhonsla 
raja  of  Nagpur.  He  therefore  placed  himself  under  British  protec* 
tion,  and  this  led  to  the  groat  Mahratta  war,  in  which  the  Marquis 
Wellesley  displayed  those  talents  for  military  and  political  combina- 
tion which  have  rendu  red  him  illustrious.  It  was  during  the  cam- 
paigns which  ensued  that  General  Arthur  Wellesley  defeated  Holkar 
ana  the  Bhonsla  raia  at  Assays,  and  General  Lake  won  the  victories 
of  Farrukhabad,  Dig,  and  Laswari  over  Sindhia  and  Holkar.  The 
throe  confederates,  Sindhia,  Holkar,  and  the  Bhonsla,  concluded 
peace  with  the  British  Government,  after  making  large  sacrifices  of 
territory  in  favour  of  the  victor,  and  submitting  to  British  control 
politically.  Thus  the  Mahratta  empire  was  broken  up.  . It  waa 
during  these  events  that  the  British  won  the  province  of  Orisaa,  the 
old  Hindustan  now  known  as  the  North-Western  Provinces,  and  a 
part  of  the  western  coast  comprising  Gnjcrat. 

The  third  collision  carao  to  pass  between  1816  and  1818,  through 
the  conduct,  not  only  of  the  confederates,  but  also  of  the  pesbwa 
himself.  During  the  previous  war  the  p^shwa  had  been  the 
proteg6  and  ally  of  the  British  ; and  since  the  war  he  had  fallen 
more  completely  than  before  under  British  protection  and  guidance, 
British  political  officers  and  British  troops  being  stationed  at  his 
capital.  He  apparently  felt  encouraged  by  circumstances  to  rebel. 
Holkar  and  the  Bhouslas  committed  hostile  acts.  The  predatory 
Pindarls  offered  a formidable  resistance  to  the  British  troops.  So 
the  pnshwa  ventured  to  take  part  in  the  combination  against  the 
British  power,  which  even  yet  the  Mahrattas  did  not  despair  of 
overthrowing.  After  long-protracted  menaces,  he  attacked  the 
British  at  Kirki,  but  failed  utterly,  and  fled  a ruined  man.  Ulti- 
mately he  surrendered  to  Sir  John  Malcolm,  and  was  sent  as  a state 
pensionor  to  Bitlihr,  near  OaWBPW.  Thus  the  last  vestige  of  the 
Mahjatta  empire  disappeared.  The  British,  however,  released  the 
raja  of  Sattnra  from  the  captivity  in  which  he  had  been  kept  during 
the  pfcshwa's  time,  and  reinstated  him  on  the  throne.  Owing  to 
these  ever  ts  the  British  Government  became  possessed  of  the  Con- 
can  and  of  the  greater  part  of  the  Dcccan. 

It  remains  to  mention  briefly  th»  fortunes  of  each  remaining 
member  of  the  once  imperial  confederation.  The  principality  m 
Sattara  was  held  to  have  lapsed  in  1649  by  the  death  of  the  raja 
without  lineal  heirs,  and  was  annexed  by  the  British  Government. 
The  Bhonsla  raja  of  Nngpur  and  Berar  was  obliged  to  surrender 
Berar  to  the  nizam,  as  the  ally  of  the  British,  in  1303.  Berar  then 
remained  under  the  nizam  till  1654,  when  it  came  under  British 
administration,  though  it  is  still  included  in  the  nizam's  dominions. 
The  raja  of  Nagpur  died  without  lineal  heirs  in  1853,  and  hi*  terri- 
tory, being  hi  Id  to  have  lapsed,  was  annexed  to  the  British 
territories  The  house  of  Holkar  has,  during  the  lost  sixty  years, 
remained  faithful  to  its  engagements  with  the  British  Government, 
and  its  *M:sition  as  a feudatory  of  the  empire  is  well  maintained. 
In  Siiidlita‘8  territory,  by  reason  of  internal  feuds,  the  British  had 
to  undertake  measures  which  were  Bucc<a«fullv  terminated  after  the 
battles  of  Jiaharejpur  and  Panniar  in  1543.  But  on  the  whole  the 
house  of  Sindhia  has  remained  faithful,  Sindhia  himself  was 
actively  loyal  during  the  war  of  the  mutinies.  The  gaekwar 
gradually  full  under  British  control  towards  the  close  of  last  cen- 
tury, and  his  house  has  never  engaged  in  hostilities  with  the  British 
Government.  The  gatkwar  Khande  Rao  signalized  himself  by 
loyalty  during  the  war  of  the  mutinies.  Hi*  successor,  Malhkr  Kao, 
has  recently  been  deposed  by  the  British  Government  on  account  of 
gross  maladministration.  The  ex-p&shwa  lived  to  old  age  at  Bithflr, 
and  died  in  1851.  His  adopted  son  grew  up  to  be  the  Nana  Sahib, 
of  infamous  memory,  who  took  a leading  port  in  the  war  of  the 
mutinies.  (R.  T.) 


MAHZOR  (“Atrip),  or  Mapazob,1  as  some  write  tho 
word  (from  the  root  to  go  round,  to  return), 
signifies  a cycle.  Tho  term  is  used  by  the  Jews  in  a 
threefold  sense  : — (1)  astronomically,  as  Mahzor  Kaian  for 
the  cycle  of  nineteen  years,  Mahzor  Gadol  for  that  of 
twenty-eight  years,  Mahzor  Gadol  latUtanah 2 for  the 
Metonic  cycle;  (2)  liturgicelly,  for  the  “Larger  Frayer- 
Book,”  whether  in  its  narrower  or  its  wider  meaning 
(see  below);  and  (3)  ritually,  for  a book  containing 
religious  laws  and  directions,  as,  for  example,  Mahzor 
Vitri  by  R Simhah  b.  Shemuel  of  Vitri-Ie-Framjais, 
Mahzor  Jialbmu  Tam  by  R Yaakob  b.  Heir  of  Raracru, 
Ac.  In  tho  first  sense  tho  plural  is  either  Mahazorothf 


1 Targum  Yooaiban  on  Genesis  L 14  (I'TfflpiJJ),  which  is  the  plural 

of  Afajiasoro,  and  mediately  of  MaJuuor, 

* Tills  must  not  be  mistaken  for  Mahzor  Gadol  shel  Lebanah,  which 

consists  of  twenty-ono  years.  See  Pirtke  R.  Fiicztr,  .cap.  vil. 

* Seo  rirt R.  EiCcscr,  cap.  vh 


or  Mahzorim,*  or  Mahasorin  in  the  second  and  third 
it  is  exclusively  Mahzorim.  As  most  ancient  prayer- 
books  contain  more  or  less  f»*lly  elaborate  “ tables,”  ex- 
hibiting calendar  matter,  in  connexion  with  the  fixing  of 
feasts  and  fasts  and  of  the  lescons  from  the  Pentateuch 
and  the  Prophets,  we  cannot  be  in  doubt  as  to  the  true 
cause  of  the  application  of  the  word  Mahzor  to  the 
“ Larger  Prayer-Book.**  It  is  not  applied  because  it  is 
the  equivalent  of  the  Syriac  hudrit,  as  some  think,  but 
simply  because  Mahzor  is  the  equivalent  of  the  Greek 
eydoz  (kvjcXoc).® 

The  Mahzor,  meaning  prayer-book,  is  capable  of  division 
from  different  points  of  view.  According  to  its  content* 
we  may  divide  it  into  two  parts, — the  Smaller  and  the 
Larger.  The  Smaller  Mahzor  contains  the  ordinary  prayers, 
together  with  the  poetical  insertions  and  the  lessons  from 
the  Pentateuch  and  the  Prophets  used  on  the  Yamim 
Noraim , or  **  Awe-inspiring  Days ,f  (£.«.,  New  Year  and  the 
Day  of  Atonement),  and  those  used  on  the  Yamim  Tobim, 
the  three  principal  festivals  (Passover,  Pentecost,  and 
Tabernacles).  The  Larger  Mahzor  is,  indeed,  the  only 
one  which  really  deserves  this  name,  since  it  embodies  tho 
ordinary  prayers,  together  with  the  poetical  insertions  for 
the  whole  year,  and  the  lessons  from  the  Pentateuch  and 
tho  Prophets  for  all  feasts  and  fasts  and  the  other  extra- 
ordinary occasions.  According  to  its  various  “ uses  M the 
Mahzor  may  be  divided  into  the  Rabbanite  and  the  Anti- 
Rabbanite.  The  Anti-Rabbanite  Mahzor  comprises  the 
Karaite,7  used  by  the  so-called  Karaites,  or  Scripturalists, 
inhabiting  Russia  (especially  the  Crimea), Galizia(Austrian 
Poland),  Egypt,  Palestine,  Ac.,  and  the  Semi -Karaite, 
adopted  by  the  so-called  “Reformed  Jews”  of  England, 
in  reality  tho  “Congregations  of  British  Jews”  of  London, 
Manchester,  and  Bradford.8  Tho  Rabbanite  Mahzor  may 
be  divided  into  that  of  tho  Ashkenazim,  the  Sepharadim, 
and  tho  Italiani.  The  Italian  Mahzor,  though  embodjring 
large  Ashkenazic  and  Scpharadic  elements,  is  yet  a distinct 
“ uae."  It  branches  out  at  home  into  three  subdivisions— 
(1)  the  Roman,®  (2)  the  Neapolitan10  (now  extinct),  and  (3) 
the  Italian  proper;11  and  abroad  into  (4)  the  Greek  Ritca 
of  Kaffa,12  Crete,  Ac.  (Crete  having  very  early  received  r 
large  influx  of  immigrants  from  France  and  Germany,  but 
chiefly  from  Italy),  and  (5)  the  Romanian,18  t.e.,  the  “ use” 
obtaining,  among  others,  at  Constantinople  and  other 
Byzantino  cities.  The  Italians  who,  long  before  the  year 
1000,  had  given  Jewish  learning  and  poetry,  not  merely  to 


* Bee  Pirtkt  R.  FU'ever,  cap.  vi  * nol«  1 * * * * **>®ve. 

« For  the  sake  of  completeness  we  may  mention  the  term  Mahuor- 
to,”  which  occurs  In  the  Massore’.h.  It  is  not  **>  called,  as  sc-mo  have 
thought,  because  the  J/oAtar  Vitri  (or,  indeed,  any  other  Mahsof), 
ever  gave  the  text  of  the  whole  Bible.  Tho  Mahazorto  Was  a pattern 
cod'x  of  tLc  Bible,  and  pot  its  name  limply  from  its  containing  the 
cycle  of  the  *acml  Scrip: uro*,— the  Law,  the  Prophets,  and  the  Hagio 
grarha.  It  (or  a limit  or  codex)  is  also  some  times  called  Mahtworo 
Jtuibo,  in  contradistinction  tn  smaller  codices,  which  contained  only 
some  part  of  the  Bible.  It  should  be  also  borne  tn  mind  that  the 
Babylonian  Jews  we  are  d>*?.nctly  Icld  of  thoBe  of  Nehardea) 
u*cd  in  oMen  t .me*  to  read  on  Sabbath*  in  tho  synagogue  not  merely, 
uj  nowadays,  the  Pentateuch  and  portions  of  the  Prophets,  but,  in  the 
1 afternoon  service,  portions  of  the  liagiographa  also  (T.  B.,  Shabbalh, 

' 1 1?  S«  Dad y and  Festival  Praycrt,  in  4 tola.,  Venice,  1 528-29,  4to ; 
in  3 vols. , Kale,  1609,  4to ; in  4 vols.,  Eupatona,  1838,  4to;  do.. 
Vienna,  1854,  8vo. 

» Form*  of  Prayer , Ac. , In  5 vols. , London,  18 4 1-43,  * ro. 

' Smcinati,  fciocijio,  Cjual  Magglow,  1486-80.  Bologna  1640, 
both  in  folio. 

Cambridge  MS.  Add.  491. 
u Prayer*,  Ac.,  Venice,  1545,  16mo,  Ac. 

Cambridge  MS.  Add.  542.  j o VAi«  Venire  1517  Iff 

» Prayers  for  the  Whole  I car,  Ac.,  In  2 vols., 
folio  i cCuntinople,  1678-70,  folio.  Th.  copio.  of  both  oditlo..  m 
the  CMohridpi  University  Library  •«. » Csr  u »ekno»,  th.  6o«t  to 
be  found  in  England. 
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Germany,  but  to  tho  whole  Roman  empire,  received  in  the 
14th  century  numerous  immigrants  from  northern  France,1 
in  tho  15th  century  from  Spain  and  Portugal,  and  at  all 
times  from  Germany.  The  “uses”  of  tbc*o  immigrants 
ore  practically  preserved  side  by  side  with  the  native 
Italian  to  this  day.  The  pure  Sepharadic  Ritual2  repre- 
sents, in  the  first  instance,  of  course,  the  “use”  of  the 
Jews  formerly  inhabiting  Spain  and  Portugal,  who  now 
form  the  minority  in  Hamburg,  Amsterdam,  Manchester, 
London,  Parts,  Vionna,  Budapest,  TemesvAr,  Semlin, 
Bucharest,  Venice,  Rome,  and  some  other  Italian  and 
Greek  cities,  as  also  in  Canada  and  the  United  States, 
and  the  majority  in  India,  Persia,  Morocco,  Leghorn,  Corfu, 
Belgrade,  all  Bulgaria,  Constantinople,  Palestine,  Egypt, 
South  Arabia,  and  other  parts  of  the  Turkish  empire,  in  the 
French  possessions  in  Africa,  and  in  the  south  of  France. 
Some  of  these,  although  characteristically  Sepharadic,  are 
distinct  enough  to  claim  a ritual  of  their  own,  as  those  of 
“Catalonia,”5  Algiers,4  Tunis,5  Tripoli,0  Tlemcen,7  Ceylon 
and  Cochin  in  India,8  the  Comtat  in  France,9  and  Provence, 
as  a whole,  in  bygone  days.10  The  “use”  of  the 
Ashkenazim,11  ».e.,  of  tho  majority  of  the  Jews  inhabiting 
Germany,  the  Austrian  states,  Hungary,  Russia,  Denmark, 
Sweden,  France,  Belgium,  Holland,  the  British  empire 
(India  excepted),  the  United  States,  Ac.,  branches  out 
into  two  rituals,  the  German  proper12  and  the  Polish. 
This  latter  lms  somo  differences  of  use  between  Great 
Poland  and  Little  Poland.15  The  Germau  proper  bad  in 
times  past  the  separate  rituals  of  Worms  and  other  cities 
in  the  empire,  which  are  all  now  extinct.  Those  of  Frank- 
fort-on-the*Main  and  of  other  towns  are  not  sufficiently 
marked  to  deserve  separate  notice.  It  should,  however, 
be  mentioned  that  there  arc  scattered  everywhere,  both  at 
home  and  abroad,  “Reformed  congregations,”  whose 
separate  uses  and  practices  are  more  or  leas  an  imitation 
of  tho  “Temple”  (Reformed  congregation)  of  Hamburg.1.1 

1 There  are  to  this  day  three  congregations  in  Italy  (Asti,  Fossanr*, 
Moncalro),  which  use  the  ancient  ritual  cf  northern  France  (see  M3. 
Add.  637,  in  the  Cambridge  University  Library). 

• Seder  TepkiUotk,  Ac.,  Amsterdam,  1612,  16mo;  in  4 vols.,  1614 ; 
la  6 rot*.,  London,  1789-93  ; J/aftmr,  Ac.,  Vienna,  1820,  Svo. 

• Mahzitr,  Ac.,  Salonika,  1963,  Svo. 

• liokAmalh  Hatrmislxn,  Ac.,  1793;  pnp,  1823;  Haheor 
Raton,  Ac.,  1861,  all  at  Leghorn,  in  8vo. 

• Mahsor,  Ac,,  Pisa,  1794;  SelihodL  1845  ; Peue  Ifarayef,  1S56, 
all  at  Leghorn,  and  in  8vo. 

• Siphethe  Renanoth,  Ac.,  2 volt.,  Venice,  1648,  1711,  4to,  Leg- 
horn,  1837  ; Risthurin  Leyti'akob,  Leghorn,  1853  ; Readings,  Venice, 
1736,  all  three  In  Svo. 

f JIahzor,  Ac.,  1842  and  1861,  both  at  Leghorn,  and  in  8vo. 

• Order  of  Prayers,  Ac.,  Amsterdam,  1757  and  1769,  Leghorn. 

1849,  all  In  Svo.  ° 

1 Or  Veaaiuin,  i.e.,  the  four  congregations  of  Carpentru,  Avignon, 
Lftle,  and  Cavaillon.  See  Seder  1 l alia w id,  Ac.,  Avignon,  1767, 
Aix,  1855,  8 vo  ; Seder  leyamitn  Xoraim,  Ac.,  1739  ; Seder  Inhalosh 
Itcgalim,  1759-1762,  both  at  Amsterdam,  and  in  8vo  ; Seder  Ifalttn- 
Urti,  kc.,  Avignon,  1765  ; Seder  shet  pout  Kippur,  1766,  and  Seder 
Haashmurtdh,  1763,  both  at  Amsterdam,  and  ail  three  in  4 to. 

M H ought  not  to  he  omitted  that  in  the  old  Proveufal  ritual  and 
the  Sooth  Arabian  there  are  several  points  of  contact  existing.  A 
teacher  or  teachers  must  have  come  from  the  one  country  and 
aettled  In  the  other.  We  will  give  but  one  example.  The  phrase, 
iwm  rrotepai  mbtip&i  jrr»3,  which  occurs  In  the  Path- 
ihegen  (on  Genesis  ii.  1),  by  an  anonymous  auttar,  and  published  by 
Dr  Nathan  Adler,  and  which  the  editor  modestly  says  he  has  nnt 
succeeded  in  finding,  is  in  reality  to  be  found  in  the  service  of  the 
f/esha'noth,  both  in  the  old  Provencal  .V-thzor  (Camb.  MS.  Add.  752, 
leaf  2054 ; only  that.  Instead  of  KLJHpOT,  it  reads  KCHpO  IVTI) 
and  in  that  of  Yemen  (Camb.  MS.  Add.  1200,  leaf  624),  though  in 
no  other  so  far  as  we  know. 

“ MaKzor,  IVi.ro,  1520,  Aiwbur,:,  1536,  Vrnlce,  1567,  all  in 
folio  ; 6 roll.,  London,  1507,  1821,  1826,  Ac.,  Svo. 

" J/olbor,  2 voW. , Suiibacli,  1791,  folio. 

u The  tUffrreaco  show  lhrni.cl.ci  fir.t  in  the  pnjtr  “Elm-kh 
•ptoyitn"  in  th.,ervi«  for  Jlon.lay  nn.l  Tliurolay. 

“ Orif.unyifcr  WntluktH  Amtuhl,  Ac..  ISIS;  Sda  U-'almM, 
kc.,  both  at  Hamburg,  and  in  Sio. 
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Some  of  these  have  only  introduced  choirs,  others  have 
introduced  instrumental  music,  and  others  again  havo  con- 
siderably curtailed  nut  merely  thepootical  insertions, but  the 
ordinary  prayers  themselves,  and  have  introduced  'hymns 
aud  prayers  in  the  vernacular.  (s.  m.  s.-s.) 

MAI,  Angelo  (1782-1851),  cardinal,  well  known  as 
tho  discoverer  and  editor  of  numerous  ancient  texts,  was 
bora  of  humble  peasant  parentage  at  Scliilnario,  a mountain 
village  in  the  province  of  Bergamo,  Loraba.dy,  on  March 
7, 14S2.  For  the  excellence  of  his  early  education,  received 
ofc  Bergamo,  he  was  indebted  to  a Jesuit  priest  named 
Mozzi,  whom  the  suppression  of  tho  order  had  caused  to 
settle  in  the  neighbourhood.  He  afterwards  accompanied 
Mozzi  to  a college  at  Colomo,  in  the  duchy  of  rarm^where 
tho  Jesuits  had  been  permitted  to  re  establish  themselves; 
and  there  he  entered  the  noviciate  of  the  society  in  1799. 
In  1304,  after  the  brief  which  restored  the  Jesuits  to  tho 
Two  Sicilies  had  been  granted,  he  was  removed  to  Naples  as 
teacher  of  classics  in  the  college  there.  Next,  after  com- 
pleting his  theological  studies  at  the  Collegium  Romanum, 
lie  lived  for  some  time  at  Orvieto,  where  he  was  admitted 
to  priestly  orders,  and  was  engaged  partly  in  teaching  and 
partly  in  the  pal.Tograpbical  studies  for  which  he  had 
already  manifested  a strong  partiality.  The  political  events 
of  1808  necessitated  his  withdrawal  from  Rome  (to  which 
he  had  meanwhile  returned)  to  Milan,  where  he  assumed 
the  functions  of  a secular  priest,  and  iu  1813,  through  the 
influence  of  Mozzi,  was  made  custodian  of  the  Ambrosian 
library.  He  now  threw  himself  with  characteristic  energy 
and  zeal  into  the  business  of  carefully  exploring  the 
numerous  and  valuable  MSS.  committed  to  his  charge,  and 
iu  the  course  of  the  next  six  years  was  able  to  restore  to 
the  world  a considerable  number  of  long-lost  works.  With 
the  full  approval  of  all  concerned  he  now  withdrew  from 
his  connexion  with  tho  Society  of  Jesus,  and  in  1819  he 
was  invited  to  Romo  as  chief  keeper  of  tho  library  of  tho 
Vatican.  Soon  after  his  installation  there  he  found  the 
palimpsest  from  which  he  edited  the  De  ItepuUict 1 of 
Cicero ; this,  probably  the  most  important  work  of  bis  life, 
was  followed  by  the  publication  of  a vast  number  of 
fragments  of  Greek  and  Latin  fathers  and  historians.  In 
1833  Mai  was  transferred  from  tho  office  of  Vatican 
librarian  to  that  of  secretary  of  the  congregation  of  the 
Propaganda;  on  February  12,  1S38,  he  was  raised  to  tho 
dignity  of  cardinal.  In  this  rank  bo  successively  discharged 
the  functions  of  prefect  of  the  congregation  for  the  super- 
vision of  the  Oriental  press,  prefect  of  the  congregation  of 
the  couucil  of  Trent,  and  cardinal  librarian  of  the  Roman 
Church.  Ho  died  at  Castelgandolfo,  near  Albano,  on 
•September  9,  1854,  bequeathing  his  valuable  privato 
library  at  half  its  estimated  value  to  tho  Vatican,  tho 
proceeds  to  ba  applied  to  tho  relief  of  the  poor  of  his 
uative  village. 

To  the  period  of  his  Milanese  activity  belong  If.  T.  Citeronis 
triton  oratiantirn,  pro  Scauro,  pro  Tullio,  pro  Flneco,  paries  tntdilm 
(1814,  from  a palimpsest  containing  the  poem*  of  Scdulius);  M.  T. 
Cicerouis  trium  orationum,  in  Cloth  urn  et  Curionem,  de  are  alieno 

denis,  de  retje  Alcxandrino,  fragmenta  inedita  (1814,  from  a MS. 

ntaining  a Latin  translation  of  tho  Ad*  of  tho  council  of 
Chaladoti) ; J /.  Corn.  Froutonis  opera  inedit Vt,  arm  epitlolis,  item 
inedit  is,  Antonini  Pit,  J tarei  Aurelii,  Lucii  Vcri  el  Amiani,  «cc- 
non  aliorum  veterum  fragment  is  (1815) ; portions  of  tight  speeches 
of  Quintus  Aurelius  Synunachtts,  fragments  of  l'lautus,  the  oration 
of  Iiwuf  De  hercdilale  Cleonwni,  tho  last  nine  hooks  of  the 
Antiquities  of  Dionysius  of  Halicarnassus,  ami  a number  of  other 
editorial  labours,  M.  Tullii  Ciceroni's  de  Republiea  qux  super  sunt 
appeared  at  Home  in  1822  J 8eriptorurn  Vcttrmn  Mm  rolled io,  e 
VaticanU  eodieibus  edtla  (10  vols.  4to),  in  1825-38;  Classieonrm 
Audoruv t Collect io  e Falicanis  eodicibttt  edit a (10  vols.  8vo)  in 
1828-38  ; Spieileqium  Romanum  (10  vols.  Svo)  in  1839-44;  and 
Patrum  nova  Ribltolheca  (6  vols.  4to)  in  1 8 45-53.  His  edition  of  the 
celebrated  Coder  Vuticanus,  completed  in  1838,  but  not  published 
(ostensibly  on  tho  grouud  of  inaccuracies)  till  four  years  after  his 
death  (1653,  5 voh.  4to).  u unsatisfactory  and  iu*  bun  superseded 
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bv  the  nubsequent  magnificent  edition  of  Vercollone  ami  Coni 
(Rome,  1858),  which  in  turn  1 cures  much  to  be  desired.  Generally 
speaking,  it  may  be  said  that  the  services  rendered  to  scholarship  by 
Mai  (great  though  they  were)  were  merely  those  of  a laborious  and 
persevering  pioneer ; as  a textual  critic  he  docs  not  rank  high, 
cither  for  sagacity  or  for  accuracy. 

MAIA  was  the  eldest  and  fairest  of  the  Pleiades,  the 
seven  daughters  of  Atlas  and  the  Oceanid  Pleiono,  Her 
name  marks  her  as  tfye  “fruitful  mother";  and  the  seven 
sisters  have  no  individuality  except  as  the  mothers  of 
famous  families.  They  were  all  born  on  Mount  Cyllene  in 
Arcadia,  and  are  sometimes  called  mountain  goddesses. 
In  a cave  of  Cyllene,  in  the  darkness  of  night,  Maia  became 
by  Zeus  the  mother  of  the  god  Hermes.  Maia  bcar3  one 
of  the  most  characteristic  names  of  the  Phrygian  mother, 
Cybelf  or  Ma,  the  goddess  whose  home  is  on  mountains 
and  in  caves;  and  in  a common  class  of  votive  reliefs 
HermesCadmilus  is  represented  as  a youth  bearing  a vase 
standing  beside  the  throne  on  which  Cybelo  sits.  Maia 
was  also  an  epithet  of  the  Bona  Dea,  who  is  a form  of 
Cybele,  in  Rome.  See  Conxo,  “ Hermcs-Cadniilos,”  in 
Arch.  ZUj.y  1880. 

MAIDENHEAD,  a municipal  borough  and  market- 
town  in  Berkshire,  England,  in  the  diocese  of  Oxford,  22} 
miles  from  London,  134  from  Reading,  aud  G from  Windsor. 
It  was  formerly  called  Maidenhythc,  a wharf  for  timber 
and  a wooden  bridge  across  the  Thames  having  existed 
there  from  very  early  times.  In  1352  Edward  III,  incor- 
porated a guild  to  keep  the  bridge  in  repair.  In  1400  the 
duke  of  Surrey  and  the  followers  of  Richard  If.  held  the 
bridge  against  the  new  king,  Henry  IV.,  aud  at  nightfall 
made  good  their  retreat.  In  July  1 G4 7 a meeting  took 
place  at  the  Greyhound  Inn  between  Charles  f.  and  his 
three  children.  The  church,  dedicated  to  St  Andrew  and 
St  Mary  Magdalene,  w*as  originally  founded  by  Margaret 
Df  France  in  1270,  and  it  was  rebuilt  on  the  same  site  in 
1724 ; but  in  1 82(5  it  was  entirely  taken  down,  and  a new 
church  was  erected  at  the  east  end  of  the  High  Street.  A 
church  dedicated  to  St  Luke  was  erected  in  18G7,  and 
enlarged  in  1869.  The  town  coatains  a small  town-hall, 
a largo  hall  recently  erected  for  concerts  and  lectures, 
schools,  almhouses,  and  Roman  Catholic,  Wesleyan,  and 
Baptist  places  of  worship.  There  arc  numerous  charities 
for  the  education  and  maintenance  of  poor  (versons.  The 
principal  trades  are  in  malt,  meal,  and  timber.  A fine 
stone  bridge  across  the  Thames  was  erected  at  a cost  of 
£20,000  in  1772,  connecting  Berkshire  with  Buckingham. 
The  scenery  around  Maidenhead  is  extremely  picturesque, 
and  several  noblemen's  scats  are  in  the  neighbourhood. 
Population  in  1871,  6173;  in  1881,  8210. 

MAIDSTONE,  a municipal  and  parliamentary  borough, 
and  the  county  town  of  Kent,  England,  situated  almost 
midway  between  London  and  Dover.  It  lies  princi- 
pally on  the  eastern  bank  of  the  river  Medway,  the 
modern  part  spreading  over  the  western  slopes  of  a 
picturesque  valley,  which  is  intersected  and  environed  by 
orchards  and  hop  gardens.  Although  antiquaries  have 
conjectured  that  Maidstone  was  a military  station  of  the 
Romans,  few  Roman  remains  have  been  found  in  tlia 
neighbourhood.  The  Saxon  spelling  of  the  name  was 
Mahveyeslitn , “ Medway’s  town."  The  manor,  valued  in 
Domesday  Book  at  £33, 10s.,  had  from  a very  early  period 
belonged  to  the  sec  of  Canterbury.  Archbishop  Boniface 
in  1260  established  a hospital  here  for  poor  pilgrims,  the 
chapel  of  which,  with  modern  additions,  is  agaiu  used  for 
public  worship.  The  parish  church  of  St  Mary,  which  had 
enisled  from  Norman  times,  was  demolished  in  1395  by 
Archbishop  Courtenay,  who  erected  on  the  site  thereof  the 
present  church  of  All  Saiuts ; he  also,  at  a short-distance, 
founded  a college  of  secular  canons,  the  ruins  of  which 
are  an  interesting  specimen  of  14th  century  architecture. 
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From  the  reign  of  John  until  tho  Reformation  the  arch- 
bishops had  hero  a residence,  at  which  Stafford  and 
Courtenay  died  ; but  the  existing  brtilding  known  os  the 
palace  dates  chiefly  from  Elizabethan  times.  The  rectory, 
with  the  manor,  passed  into  lay  bands  at  the  Reformation; 
and,  having  been  a perpetual  curacy  for  three  hundred  and 
twenty  years,  the  living  became  a vicarage  in  1866.  All 
Saints  is  one  of  tho  largest  parish  churches  in  the  kingdom, 
tind  contains,  besides  many  excellent  monuments,  the  richly 
carved  scdilia  and  the  twenty-eight  oak  seats  used  by  the 
collegiate  priests.  The  parish  has,  since  1837,  been  divided 
into  nine  ecclesiastical  districts,  each  with  a church.  The 
grammar  school  was  founded  in  1519,  and  endowed  with 
the  estates  of  the  local  Corpus  Christ!  fraternity,  then  dis- 
solved; the  hall  in  which  the  guild  assembled  still  remains. 
Broadcloth  and  linen  thread,  introduced  by  Dutch  settlers, 
were  at  one  time  manufactured  here ; but  brewing  and 
papevmaking  have  long  superseded  these  industries.  Of 
the  barges  trading  on  the  Medway,  about  sixty  belong  to 
Maidstono  wharfingers.  The  river  is  crossed  by  a stone 
bridge  of  three  arches,  completed  in  1879.  A museum, 
with  public  library  attached,  was  opened  in  1858.  The 
endowed  charities  yield  an  annual  income  of  £3000.  Since 
the  beginning  of  the  17th  century  the  Kent  assizes  have 
generally  been  held  at  Maidstone.  From  Saxon  times 
clown  to  1S30  condemned  malefactors  were  executed,  and 
all  the  great  county  meetings  were  held,  on  Penenden 
Heath,  a common  situated  about  a mile  north-cast  of  tho 
town,  and  recently  enclosed  by  the  corporation.  The  area 
of  the  municipal  borough  is  4008  acres,  of  the  parliamentary 
borough  4576  acres.  The  population  has  steadily  increased 
during  the  present  century;  in  1801  it  was  S027,  in  1881 
29,G32. 

With  general  history  Maidstone  lias  been  intimately  associated, 
VTat  Tyler  broke  into  the  prison,  liberated  John  Uili,  tlm  rebel 
preacher,  and  committed  other  depredations.  Several  of  the  lead- 
ing inhabitant*  joined  Jack  Cade's  rising.  Sir  Thomas  Wyatt, 
who  resided  at  Allington  Castle,  now  an  ivy-clad  ruin  a mile  and  a 
linlf  north  of  the  town,  raised  the  standard  of  rebellion  at  Maid- 
stone on  25th  January  1554.  As  a punishment  for  their  complicity 
with  Wyatt,  the  burgesses  were  for  tho  uext  Jive  years  deprived  of 
their  charter  of  incorporation.  The  rising  of  the  Kentish  royalists 
in  1648  Collapsed  at  Maidstone,  where,  on  the  1st  June,  Fairfax, 
after  fire  hours’  obstinate  fighting,  captured  the  town  at  midnight. 
Anciently  governed  by  a port  re  ve,  Maidstone  was  first  iucoqiorated 
by  Edward  VI.,  and  since  the  beginning  of  Elizabeth’s  reign  it  has 
sent  two  representatives  to  parliament.  Andrew  Broughton,  one 
of  its  mayors,  as  clerk  of  the  court  which  tried  Charles  1.,  read  tire 
fntnl  senttnee  to  the  king. 

See  Russell's  History  of  Maidstone,  and  Toste’s  History  of  (fit 
Colleys  of  All  Smuts. 

MAIMANSINH,  or  Mymexsino,  a district  in  the  lieu 
tenant-governorship  of  Bengal,  India,  lying  between  23°  56' 
and  25®  25'  N.  lat.,  and  89®  43’  and  91®  18'  E.  long.,  with 
an  area  of  6287  square  miles,  is  hounded  on  the  N.  by  tho 
Giiro  Hills,  on  the  E.  by  Sylhet,  on  the  S.E.  by  Tipperah, 
on  the  S.  by  Dacca,  and  on  the  W.  by  the  river  JamunA, 
which  separates  it  from  Talma,  Bogrn,  and  Rangpur  dis- 
tricts. It  is,  for  the  most  part,  level  and  open,  covered 
with  well-cultivated  fields,  and  intersected  by  numerous 
rivers.  The  Madhupur  jungle  is  a slightly  elevated  tract, 
extending  from  the  north  of  Dacca  district  into  the  heart 
of  Matmansinb,  almost  as  far  as  the  Brahmaputra ; its 
average  height  is  about  60  feet  above  the  level  of  the 
surrounding  country,  and  it  nowhere  exceeds  100  feet. 
The  jungle  contains  abundance  of  ««/,  valuable  both  as 
timber  and  for  charcoal.  During  the  cold  season  the  open 
parts  of  the  jungle  afford  grazing  grounds  for  cattle.  The 
only  other  elevated  tract  in  the  district  is  on  the  southern 
border,  wrhere  the  Susang  hills  rise.  They  are  for  the  most 
part  covered  with  thick  thorny  jungle,  but  in  parts  are 
barren  and  rocky.  The  -TamtraA  forms  the  western 
boundary  of  Mainumssinn  for  a course  of  94  miles.  It  i* 
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navigable  for  large  boats  throughout  the  year ; anil  during 
the  rainy  eeason  it  expands  in  many  places  to  5 or  C miles 
in  breadth,  overflowing  a considerable  portion  of  low- 
lying  land.  Tho  Brahmaputra  enters  Maimansinh  at  its 
north-western  comer  near  KarAibari.  and  flows  south-east 
and  south  till  it  joins  the  Meghmi  a little  below  Bhairab 
BAzAr.  The  gradual  formation  of  chart  and  bars  of  sand 
in  the  upper  part  of  its  course  has  diverted  the  main 
volume  of  water  into  the  present  channel  of  the  JamunA, 
which  has  in  consequence  become  of  much  more  importance 
than  tho  Erahmaputra  proper.  The  MeghnA  only  flows 
through  the  south  east  portion  of  the  district  for  a short 
distance.  The  eastern  and  south-eastern  parts  of  tho 
district  abound  in  marshes.  The  wild  animals  include 
tigers,  leopards,  deer,  bears,  elephants,  aud  an  occasional 
rhinoceros.  Small  game  is  abundant 
Tlie  census  of  1872  returned  the  population  of  Maiinansinh  at 
2,319,917  (males,  1,187,962;  and  females,  1,161,955), — Mohamme- 
dan* numbering  1,519,635;  Hindus,  617,963  ; Christians,  124.  Of 
aboriginal  tribes  tho  most  numerous  are  the  Hajongn  (24,936)  and 
Caros  (10,997).  The  scmi-Himluized  aborigines  number  in  all 
205,592,  of  whom  more  than  one-half  are  Chandiils  (123,262),  the 
most  numerous  caste  in  tlio  district,  employed  as  cultivators, 
fishermen,  labourers,  and  menial  servants.  Among  high-caste 
Hindus,  brahmans  number  33,414.  Five  towns  contniu  upwards 
of  6000  inhabitants:  — Mvimansinh  or  Kasinibdd,  10,068  ; 
Jamalnur,  14,302;  Kisoriganj,  13,637  ; Shernur,  8015;  and 
Dhanikhola,  6730.  Uldkandi  or  Bhairab  Bazar,  although  with  only 
a population  of  1500,  is  the  most  important  commercial  mart, 
with  a Urge  trade  in  jute  and  a well-supplied  cattle-market. 
Rice,  of  which  three  crops  are  raised  annually,  forms  the  staple 
food  crop  of  the  district  Other  agricultural  products  are  wheat 
oats,  maize,  pulses,  linseed,  mustard,  til,  indigo,  tobacco,  sugar- 
cane, }*ln,  and  jute.  Tire*last  constitutes  the  chief  commercial 
staple.  Msinransinh  suffers  occasionally  from  blights  and  floods, 
but  never  to  any  serious  extent  The  chief  imports  arc  piece  goods, 
raw  cotton,  wheat,  betel  nuts,  chillies,  sugar,  and  cattle ; the  exports 
consist  of  rice,  jute,  indigo,  reed- rants,  hides,  brass  and  copper 
utensils,  cheese,  ght,  kc.  Tobacco  and  muslins  are  also  exported  to 
s small  extent  Besides  a little  muslin,  the  only  manufactures  arc 
cosrse  silk  cloth,  silalpati  mats,  cheese,  and  ghk  Apart  from  the 
rivers,  means  of  communication  are  afforded  by  about  146  miles  of 
good  and  124  mites  of  inferior  roads.  Although  the  general  revenue 
(£166,938  in  1880-81)  has  more  than  doubled  in  seventy-five  year*, 
the  land  revenue  has  remained  almost  stationary ; in  1880-81  it 
was  only  £75,226,  excise  amounting  to  £23,652,  and  stamps  to 
£48,680.  Education  in  1872-73  was  afforded  by  173  state-sup- 
ported schools  attended  by  6372  pupils,  besides  71  unaided  schools, 
with  2425  pupils.  Except  towards  the  close  of  the  rainy  season,  the 
climate  is  fairly  healthy.  The  average  annual  rainfall  is  105  inches. 

MAIMROURG,  Louts  (1610-16SG),  ft  French  historical 
writer,  was  born  at  Nancy  in  1G10.  At  tho  age  of  sixteen 
he  entered  the  Society  of  Jesus,  and  after  completing  his 
theological  studies  at  Rome  he  became  a classical  master 
in  the  Jesuit  college  at  Rouen.  He  afterwards  devoted 
himself  to  preaching,  but  with  only  moderate  success. 
After  having  taken  some  part  in  minor  controversies  he 
threw  himself  with  energy  into  the  dispute  which  had 
arisen  os  to  the  Gallican  liberties;  for  his  Traite  hislorigue 
trur  let  prerogatives  de  I'EglUc  de  Rjnit  (1G82)  he  was  by 
command  of  Innocent  XI.  expelled  from  his  order,  but 
rewarded  by  Louis  XIV.  with  a residence  at  the  abbey  of 
St  Victor,  Paris,  and  a pension.  He  died  on  August  13, 
1686.  His  numerous  works  (exhaustively  enumerated  in 
the  Biographic  Generale)  include  histories  of  Arianism,  the 
iconoclastic  controversy,  the  Greek  schism,  Lutheranism, 
Calvinism,  and  of  tho  pontificates  of  Leo  I.  and  Gregory 
I. ; they  are  mere  compilations,  written  iudeed  in  a very 
lively  and  attractive  style,  but  inaccurate  throughout,  and 
wherever  matters  of  controversy  are  touched  on,  specially 
untrustworthy. 

MAIMONIDES  (1135-1204).  Among  the  great  men 
to  whom  Mohammedan  Cordova1 *  has  givcu  birth— and 

1 Hence  he  is  called  “ Al-KortnbiM  (and  not  sl-Kordovl,  or 

Hskordovi)  by  Arabic  writers,  and  " llaisepturdi  ” by  himself  (preface 

Vo  1/ ' «A wA  TbruA). 


these  are  uot  a few — the  greatest  is  unquestionably  Rab* 
benn  Moshch  b.  Mairaun  - Haddayynn.3  Like  the  lives 
of  so  many  great  men,  that  of  this  " last  of  the  Geonim  as 
regards  time  and  the  first  of  them  as  regards  worth  " 4 is 
surrounded  by  a halo  of  fables,  Borne  of  which,  though 
fictitious,  are  instructive  in  manj’  respects,  whilst  others 
are  telling  in  dramatic  effect  and  touching  in  the  extreme. 
Some  of  these  fables,  however,  are  merely  amusing,  whilst 
others  arc  simply  ridiculous.5  The  present  article  confines 
itself  to  fact3  and  a few  criticisms  founded  on  them. 

“Rambam,”  or  Maimonidcs,  was  bom  March  30,  1135. 
and  died  at  Cairo,  December  13, 1204;  consequently  he  did 
not  quite  ftttaiu  the  age  of  seventy,6 — a short  space  of  life, 
when  wc  take  into  consideration  all  the  work  ho  did  for 
his  contemporaries  aud  all  tho  works  he  left  to  posterity. 

Like  many  other  great  and  conscientious  rabbis  of  all 
times,  who  considered  it  a sin  to  make  of  religious  learning 
a means  of  gaining  bread,  Maimonides  adopted  the  medical 
profession.  That  he  must  have  greatly  excelled  in  it  is 
not  merely  known  by  tho  medical  works  he  composed,  but 
is  best  testified  to  by  the  fact  that,  although  a Jew  (and 
tho  times  and  the  country  he  lived  in  were  certainly  not 
more  tolerant  than  ours),  he  held  the  lucrative  and  im- 
portant office  of  court-physician  to  Saladin  of  Egypt. 

Maimonides  was  master  of  Greek-Arabic  philosophy,  as 
may  be  seen  from  his  Technical  Terms  of  Logic ,7  his  Guide, 
and  his  other  works.  That  he  was  a mathematician  and 
astronomer  of  no  mean  standing  appears  from  the  Maamar 
llaxhbur 8 (calculations  of  the  calendar,  which  he  wrote  at 
tho  age  of  twenty-two),  the  Hilekhdh  Kiddush  IJahodah 
(in  the  book  Zemannim  of  tho  Mishnth  Torah),  and  the 
commentary  on  T.  B.,  Bosh  JIasshanah.  That  he  was  a 
great  Talmudist  wo  know  from  his  commentary  on  the 
Mithnah  and  his  chef-d’oeuvre  the  Mishneh  Torah.  That 
ho  was,  as  philosopher  and  theologian,  a profound  thinker 
we  know  from  his  Guide  of  the  Pcrjdtxed  aud  his  other 
works.  To  sum  up  in  a few  words  the  merits  of 
Maimonides,  we  may  say  that,  with  all  the  disadvan- 
tages of  tho  times  in  which  he  lived,  he  was  the  greatest 
theologian  and  philosopher  the  Jews  ever  produced,  and 
one  of  tho  greatest  the  world  has  seen  to  this  day.  As 
a religious  and  moral  character  he  is  equalled  only  by  a 
fow  and  surpassed  by  none. 

Tho  work*  of  Maimonides  were  composed  by  him  partly  in 
Hebrew  and  partly  in  tho  vernacular  Arabic,— a portion  of  the 
latter  ring  translated  into  Hebrew  by  himself. 


I.  Works  composed  by  J/aimonitlcs  in  Hcbrctc. 

1.  ..fishuth  Torah,  i.e.,  the  systematic  codification  of  the  whob 
of  the  Jewish  law,  ns  it  is  to  Ih*  found  in  the  Bible,  the  J/ijAnuA, 
Tosephta,  Mekhiltet,  Siphra,  Siphre,  both  To/MtudiM,  the  SheetteO>, 
Halnkholh  (Jcdololh,  the  Responsa  of  the  Gconim,  the  Hdckhoth. 
Rab  Al-phai,  Ac.  This  work  is  drawn  up  iu  fourth  u (T'-  1W> 

* From  the  initials  of  his  name,  with  44  R’*  (for  44  Rabbcnu  *’)  P«- 
fixed,  and  his  father*  name  with  “ B‘*  (for  »on  of)  prefixed,  the  J«w* 


call  him  RsMBaM  ; among  Christians  bo  is,  more  Graeco,  called 
UaunoHisUs,  from  his  father*  name  JkfoMUfN  or  JtaimoH. 

* See  end  of  the  commentary  ou  the  JLishnah  (“  Aiu  J/ozAeA  bar 
Maimu*  Uaddayyan"). 

4 So  Mnimomdes  is  designated  by  the  famous  Eubonet  A tram  (or 
Ycda’yah  Happenini  Bcdcrcst,  i.c.,  of  Beziers)  at  the  end  of  hi* 
Bekinath  'Olaxa. 

* Whoever  wishes  to  know  more  of  these  faulej  may  grainy  “*• 

desire,  if  be  knows  Rabbinic,  by  reading  Ibu  \ahyas  ShoUht.eth 
JIaklabbaUih  ; If  he  understand*  German,  >«v  reading  Jost  • Geschuhle  ; 
and  if  he  under«unds  only  English,  by  rcaJuig  Bcuisch,  Two  Lectures, 
Ac.,  London,  1847,  Svo.  n , 

* Note  at  the  end  of  the  author's  commentary  on  T.  U.,  Itorft 
I/aslhanah,  by  bis  grandson  R David  {Utttebanm,  ii.  p.  60). 

t Tills  Work  was  translated  from  the  Arabic  into  Hebrew  by  it. 
Mosheh  Ibn  Tibbon,  and  printed  for  the  first  time  at  Venice,  1550, 
4to.  The  third  edition  (Frankfort-on  tbe-Oder,  1761,  4to)  bss  a com- 
mentary by  Mendelssohn. 

a Seo  the  collection  Dibere  Halhamitn  (Metz,  1819,  8vo),  p.  2o- 
The  translation  is  by  R.  Mosheh  Ibn  Tibbon. 
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book*,  will.  a view  to  which  fact  and  to  tne  au.v.orsname(Jl/i)ii/icIi) 
admiring  and  grateful  posterity  called  it,  from  Deut.  xxxir.  12, 
Jfayyad  llahazafrih, — a title  which  ha*  eclipsed,  if  it  ha*  not 
actually  superseded,  that  given  to  it  by  the  autlior  himself.  Great 
ha*  been  tne  success  of  this  work,  if  Maimonides  has  not  sue* 
cceded  in  superseding  by  it  tho  Babylonian  Talmud  (as  some 
think  was  his  purpose1},  he  ha*  certainly  succeeded  (probably 
against  hi*  will)  in  making  -f  it  a second  Talmud  of  Babylon 
in  the  Talmudic  acceptation  of  this  term.*  Tho  Alishtuh  Torah 
has  become  an  arena  of  endless,  though  happily  bloodless,  strife. 
It  is  to  this  day  a place  of  tournament  for  all  Talmudist*.  Tho 
hundreds  of  folios  on  Rabbinic  literature,  written  since  the  author's 
time,,  constantly  draw  tha  Jtambam,*  naturally  or  artificially, 
into  the  discussions  they  contain.  To  clear  up  a difficult  Ham- 
tom,  or  to  **  answer  a JteMfaiii,"  i,e„  to  remove  an  apparent 
difficulty  in  tha  J/isAscA  Torah,  is  tho  great  test  of  tho  fitness 
or  learning  of  a rabbi  to  this  day.  Moreover,  all  Senharadim 
have  received  its  dicta,  though  only  mm  • pano,  whilst  the 
congregations  of  Arabia  (as  thoso  ot  Yemen  and  others)  not 
ouly  live  absolutely  according  to  its  teachings,  but  have  actually 
neglected  the  study  of  tho  Ta/mrufiiu  through  it  The  work 
itself  is  to  be  found  in  US.  in  numerous  libraries  (probably 
one  of  the  oldest  MSS.  lying  in  tho  University  Library  of  Cam* 
bridge.  Add.  1564).  Printed  editions  are  also  numerons,  some 
without  “strictures”  {Hassagoth)  and  without  a cotumeptnry, 
others  with  the  “strictures"  of  tho  great  rabbi4  of  tho  little 
town  of  Pesquiers  (in  Provence),  others  with  commentaries  varving 
from  four  to  eight,  and  even  more.  The  earliest  edition,  wliich 
has  neither  place  nor  date,  appeared  somewhere  in  Italy,  about 
1490  ; the  second  at  Sonciuo,  1490  ; tho  third  at  Constantinople, 
1509  ; tho  fourth,  fifth,  sixth  (with  the  S'pfier  Hammisvoth,  Ac.), 
and  seventh  editions  at  Venice,  1524,  1550,  1550-51,  aud  1574-75 
respectively ; the  eighth  (with  tho  Antichristiana)  at  Amsterdam, 
1702-3,  all  in  folio  ; tho  most  recent  and  incomplete  edition  being 
that  of  Leipslc,  1862,  8vo.  The  llishnch  Torah  stands,  and  lias 
stool  for  centuries,  even  among  non-Jews,  in  such  respect  that 
“parts  of  books'*  ( llalakhoih ) have  been  rendered  into  other 
lauguages,  notably  into  Latin.  Extracts  from  this  work  have  been 
traiulated  into  English  by  the  lata  H.  H.  Bernard  of  Cambridge 
(Cambridge,  1832,  8vo)  and  E.  Soloweyczik  of  Poland  (London, 
1863,  ft  VO;. 

2.  Commentary  on  the  treatise  of  Itosh  Hasshanah  according  to 
the  Babylcuian  Talmud,  We  know  from  Mnimonides  himself  that 
he  commented  on  almost  tha  whole  of  the  second,  third,  and  fourth 
Scdaron  and  on  ono  treatise  (TPuf/in)  of  the  fifth  Seder  of  the 
Babylonian  Talmud.  But  of  all  this  none  but  his  JZoth  Hasshanah 
has  oeea  preserved.  This  commentary  is  extant  in  four  MSS.,  ono 
of  whteb,  however,  is  a mere  transcript,  wliitst  two  of  the  others 
are  imperfect  The  only  edition  existing (llalUbanon,  ii.  p.  61,  Ac.) 
is  from  these  imperfect  MSS.  The  one  perfect  MS.  copy  known  to 
us  is  preserved  in  the  University  Library  of  Cam  bridge 'Add.  494}. 

3.  Some  of  the  numerous  letters  ascribed  to  Maimonides.  These 
are  inextricably  mixed  up  both  with  letters  writtoa  by  him  in 
Arabic  and  translated  by  ethers  into  Hebrew,  and  with  letters 
addicted  to  him  by  others. 

4.  Religions  noetry.  There  is  a short  liturgical  piece  (it  is 
recited  on  tho  first  day  of  New  Year  by  tho  Arabic-speaking  Jews 
of  Algiers,  Tunis,  Ac.)  which  begins  Eth  Sha'arc  Jiatzon,  and 
which  bears  the  acrostic  Ani  Moshch  biribbi  Maimon  ftazah.  It 
is  an  u*Akcdah But  because  there  is  a composition  of  the  samo 
nature  and  beginning,  but  of  greater  length  and  by  another  author 
fAbbas  Yehuoah  Shcmuel).  this  is,  in  contradistinction,  called 
'sikedah  Kdannah.  Since  the  name  of  Moshch,  however,  is  com- 
mon among  all  Jews  and  that  of  Maimon  among  those  of  tho 
Maghrib  (ses  Schiller-Szincssy's  Cambridge  Catalogue  o/  the  Hebrew 
STannrcriyts , ii.  p.  23,  note  2>,  this  little  poem  may,  perhaps,  be- 
long to  another  (and  inferior)  rabbi  of  this  name.  If  it  really 
does  belong  to  our  Maimonidcs,  we  havo  a key  to  his  contempt  for 
the  liturgical  poets.9  Being  a poor  poet  himself,  he  judged  them 
by  his  own  merits,  or  rather  demerits. 

II.  Work*  composed  ly  Maimonidcs  in  Arabic. 

!.  Tho  commentary  on  tho  whole  Mishttah.  The  author  began 
thiB  work  whilst  yet  in  Spain,  continued  it  on  his  flight  through 
Morocco,  and  finished  it  at  his  ease  at  Fostat  (Cairo).  The  merit 
of  this  work  is  that  the  author  explains  therein  the  Mishnah  in  a 
very  lucid  and  brief  way  ; and,  having  privately  digested  the  Tab 
roudical  controversies  regarding  each  paragraph,  he  gives  tho  result 

1 Luzzatto,  Kerem  limed,  iii.  67.  *T.  B,,  Synhedrin,  24a. 

9 So  this  work  is  commonly  and  especially  called  from  the  author's 
name. 

• • • • 

JL  Abraham  Ben  David  (liabad)  was  the  author's  contemporary 
and  tho  only  literary  man  who  evsr  conquered  him  according  to  his 

own  confession. 

* Sec  introduction  to  the  Sej„»cr  Uummrv-'t u 
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of  it  in  the  decision  of  the  flahkhah.  But  this  work  ha*  also  its 
demerits.  (1)  It  is  occasionally  incorrect  in  itself.  (2)  Being 
to  most  Talmudists  accessible  only  in  a translation,  which  they 
cannot  gauge,  the  small  st  clerical  error  produce*  confusion.  (8) 
Nor  were  all  the  translators  equally  qualified  for  their  task.  Soma 
were  good  Talmudists,  but  indifferent  Arabic  rehears  ; some  were 
good  Talmudists  and  good  Arabic  scholars,  but  fine  Hebraists. 
(For  the  translators  see  Schillcr-Szinessy,  ut  supra,  ii.  pp.  16,  17.) 

2.  The  Scpher  Ilamuiinoih  is  a preliminary  to  tne  author's 
masterpiece,  tho  Mishnch  Torah , This  small  but  important 
work  lias  been  twice  translated*— first  by  R.  Moobeh  b.  Shemwei 
b.  Yehudah  ibn  Tibbon  (Tabbonf),  and  secondly  by  R.  Bhelomoh 
b.  Yoscph  Ibn  Aiyub.  Tho  former  translation  is  known  by  printed 
editions  • and  the  latter  by  11881  Ibn  Aiyiib's,  though  less 
known,  b the  more  correct  translation.  There  is  a copy  of  tl  in  the 
University  Library  of  Cambridge  (Add.  676,  2). 

3.  But  tho  most  important  and  most  learned  and  to  us  the  most 
interesting  of  Maimon  idea's  Arabic  works  is  the  Quid*  of  the  Per- 
plexed  (Dalilatu  ’IHuirin  in  Arabic,  and  Morch  Hanutbokhim  in 
Hebrew).  It  is  the  result  of  deep  research  in  Bible  and  Midrash  on 
the  one  hand  and  in  Greek  philosophy,  as  interpreted  by  Aristotle 
and  his  follower*,  together  with  varione  religious  systems,  on  the 
other.  TLe  purpose  of  its  composition  and  publication  was  to 
reconcile  Jewish  theology  with  refined  heathen  philosophy. 
Maimonidcs  deservedly  held  Aristotle  in  very  high  estimation  ; his 
traducer*,  however,  said  that  he  placed  him  in  the  Guide  next 
to,  if  not  above,  Moses.  No  wonder,  then,  that  religious  Jews  of  a 
certain  type  in  the  author’s  lifetime  took  offence  both  at  the  book 
and  the  author.  But  serious  warfare  broke  out  ouly  after  Maimon- 
ides’*  death,  which  fnged  for  more  than  a full  century,  and  is  not 
entirely  extinguished  even  at  this  day.  His  followers,  chiefly  in 
Provence  at  tho  end  of  the  13th  aud  tho  beginning  of  tho 
1 4 ih  century,  some  of  whom  had  ouly  eyes  for  tho  master’s  nega- 
tions and  lions  for  his  affirmatious,  declared  the  whole  history  ol 
the  Bible  to  bo  mere  symbolism.  Abraham  was,  according  to 
them,  the  Morphe,  Sarah  the  Hylo,  and  so  forth.7  Thete  absurdities 
were  considered  by  the  religious  as  highly  irreligious,  and  provoked 
active  opposition  and  even  excommunication.  These,  in  their 
turn,  provoked  again  the  strong  remonstrance  of  the  moderate 
middle  party  and  the  nltimato  excommuuication  of  the  exeom* 
m unicat  ora  by  tho  txcommuuicated.  But  long  before  that  time 
the  Guide  luu  been  publicly  burned, — ou  act  quite  un-Jewish,  but 
In  tinison  with  an  age  which  had  more  faith  than  knowledge,  and 
which,  dwelling  in  darkness,  hated  tho  light  Peonk  in  our  dayi 
cannot  uuderetaud  this ; they  cannot  understand  the  fierce  oppo- 
sition to  tho  Guide,  and  much  less  tho  attachment  to  it  They 
ask,  Is  this  the  great  work  of  the  great  Maimonidcs  t These  ex- 
planations of  the  Scriptures  we  havo  long  ago  outgrown,  and  the 
philosophy  it  contains  is  not  worth  mention  by  the  side  of  that  of 
ScheUing,  Fichte,  and  liege!  » But  the  fact  is  that,  ii  one  wish** 
to  form  a proper  estimate  of  this  work,  he  most  not  merely  read  it 
but  earnestly  study  it.  Then  again,  its  contents  must  be  viewed 
historically,  i.«.,  both  in  connexion  with  the  theological  and  philo- 
sophical systems  of  past  ages  and  with  the  influence  it  has  exercised 
uninterruptedly  from  the  time  of  its  appearance  down  to  almost 
our  own  days.*  Isolated  portions  of  it  may  have  bocome  antiquated. 
The  symbolism  of  tho  Pentateuch  and  the  meaning  of  tho  words  of 
the  prophetic  books  and  Hngiograpba  may  be  clearer  to  us  than  they 
were  in  the  author’s  time,  by  reason  of  our  discoveries  in  science,  our 
progress  in  philology,  and  our  knowledge  of  history.  Our  know- 
ledge of  .Greek  philosophy  may  bo  much  greater  than  Maimonidaa’f 
was,  owing  nartly  to  our  acquaintance  with  the  original  writings  of 
Aristotle  anu  others,  accessible  to  Maimonidcs  only  through  a trans- 
lation of  a translation,  and  partly  owing  to  our  collation  of  numer- 
ous MSS.,  by  which  the  errors  are  rectified  of  the  copies  from  which 
the  first  translators  made  their  version, — a rectification  by  which 

Sarts  of  the  foundation  and  of  the  superstructure  of  the  Marsh  go 
own  at  one  and  tho  samo  time.  But,  when  all  this  is  considered, 
the  Guide  still  remains  a great  work,— a product,  indeed,  of  the 
Middle  Ages,  but  truly  immortal.* 


e The  first  edition  appeared  without  place  and  dale,  bat  Constanti- 
nople! about  1516,  4to. 

j Sec  8chil)er-Sxui«*sy,  Catalogue,  Ae.,  L p.  1M,  nous  1 and  2. 

Moses  Mo&deliaoliil,  fur  example,  beramc  one  of  the  greatest 
philosophers  of  his  day  through  studying  the  Monk, 

• This  book  was  till  within  the  liv*t  few  years  known  only  through 
tha  translation  of  R Rhttontl  b,  Yehudah  Ibn  Tibbon,  which  has  been 
printed  numerous  times,  the  edilio  prince**  being  without  place  or 
date,  but  somewhere  in  Italy  (Bologna  ?)  bs.'ote  1480.  There  is,  how- 
ever, also  another  translation  from  olden  times  in  existence.  It  is  by 
tho  famous  R.  Yehudah  Al- Hariri,  and  has  b«en  edited  by Schlo^sbcrg 
(L,  London,  1951  ; U.  and  iii.,  Vienna,  1674  and  1879  respectively, 
ail  in  8vo).  Tho  late  8.  Monk  has,  however,  surpassed  in  correctness 
both  his  predecessors  in  hie  Guide  dee  Eyarls,  which  contains  th* 
Arable  original  with  a French  translation.  It  appeared  at  Paris- 
1856-66.  in  3 vols.  five- 
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4.  Res ponta  and  other  letter*  ( Teshubotk  Shceloth  te-Tggcroth). 
These  do  not  belong  exclusively  to  Maitnonide*.  Tho  first  edition 
came  out  without  place  or  date,  but  at  Constantinople  about  1520, 
folia 

5.  Jlesponsa  (printed  under  the  title  Peer  JTaddor ) translated  by 
It.  Mordekhai  Tamuiah,  Amsterdam,  1765,  4 to. 

III.  World  composed  by  Maim  on  ides  in  A rabic  and  translated 
inlo  Hebrew  by  himself. 

1.  The  commentary  on  the  A fishnah  of  the  whole  Seder  Tohcrroth. 
At  is  wvll  known,  tho  translation  of  this  Seder  has  been  hitherto 
regarded  as  anonymous.  But  the  writer  of  this  article  has  shown 
in  the  Cambridge  Catalogue,  ut  su/ira,  ii.  p.  17,  note  2,  the  high 
probability,  amounting  to  a moral  certainty,  that  nobody  else  coaid 
have  been,  and  that  ftlaiiitonides  himself  must  have  been,  the 
translator  of  this  Seder,  wMch  more  than  any  other  demanded  tho 
threo  necessary  qualifications  of  a good  translator. 

2.  The  letter  on  tho  sanctification  of  the  tlanio  of  Goil  {Tggerdh 
ffasshemad,  or  Afaamar  Kit! /tush  Ifasshem').  Although  tho  proofs 
which  one  can  adduce  for  the  translation  by  tho  author  himself  of 
this  treatise  arc  not  so  telling  as  those  in  tho  cose  just  mentioned 
before,  the  moral  certainty  is  not  less.  The  treatise  details  (1) 
how  much  a Jew  may  yield,  and  how  much  he  must  resist,  if 
forced  to  embrace  auothcr  religion,  and  (2)  that  Mohammcdanim. 
is  not  a heathenish  religion.  It  is  generally  held,  though  not  quito 
conclnsively  proved,  that  Kaimotiides  wroto  this  treatise  pro  ilomo 
eua,  he  and  his  family  having  been  themselves  forced  to  embrace 
Mohammedanism  during  tho  persecution  by  Ibn  Tatuurt.  It 
ought  to  be  borne  in  mind  that  the  Jews  generally  look  upon 
Christianity  and  Mohammedanism  as  having  each  taken  a large 
share  in  their  mother’s  (Judaism's)  inheritance,  and  that,  whilst 
the  former  looked  more  for  her  moral,  the  Utter  coveted  her  doc- 
trinal possessions.  Since  morality,  however,  consists  more  in 
negatives  than  positives,  and  sinco  doctrines  are  more  oitenly 
challenged  and  openly  avowed  than  morals,  the  Jew-  tia«*t,  always 
manifested  leas  repugnance  to  profess,  under  pressure,  Mohammed- 
anism than  Christianity. 

There  are  other  works  both  in  Hebrew  and  in  Arabic  extant  by 
our  author.  These  relate  mostly  either  to  ritual  affairs,  and  consist 
of  letters  to  various  rabbis,  ana  colleges  of  rabbis,  notably  in  tho 
south  of  France,  to  congregations  in  Yemen  and  elsewhere,  or  to 
medical  matters,  and  consist  of  short  treatises,  such  as  aphorisms, 
Ac.,  but  do  not  coma  np  in  interest  to  tho  great  works  already 
namod.  (S.  M.  S.-S.) 

MAINE,  a province  of  Franco,  was  bounded  on  the  N. 
by  Normandy,  on  the  W.  by  Brittany,  on  the  S.  by  Anjou 
and  Toaraine,  and  on  the  E.  by  Orteanais;  along  with  the 
northern  part  of  Anjou  it  is  now  represented  by  the  departs 
menU  of  Sarthe  and  Mayenne.  Together  with  a portion 
of  Perche  which  was  conterminous  with  it  on  the  north- 
east, and  tho  countship  of  Laval  on  the  west,  it  constituted 
n great  military  government,  of  which  Lc  Mans  was  the 
capital.  Before  the  Roman  conquest  Maine  was  held  by  the 
Anlcrci  Cenomani,  whence  probably  its  name.  Le  Mans, 
a great  city,  was  connected  by  the  conquerors  by  good  roads 
with  Chartres,  Orleans,  Vendome,  Tours,  Angers,  Jublains 
(capital  of  the  Aulerci  Diablintes,  inhabiting  the  western 
portion  of  Maine),  aud  .Sees.  Under  tho  later  Ctesars  the 
Cenomani  becamo  almost  independent,  and  joined  the 
Armorican  republic.  Christianity  was  first  introduced  in 
the  3d  century  by  St  Julian,  first  bishop  of  Le  Mans. 
Down  to  the  time  of  Hugh  Capet  the  bishops  were  the 
real  rulers  of  the  country;  but  in  consequence  of  the 
incursions  of  the  Northmen,  who  came  up  the  Sartho  and 
Mayenne,  the  erection  of  strongholds  becamo  necessary, 
and  Hugh  Capet  made  the  couutship  of  Maine  hereditary 
in  the  person  of  Hugh  L One  of  the  descendants  of  tho 
latter,  Count  Herbert,  having  acknowledged  the  suzerainty 
of  William,  duke  of  Normandy,  the  people  of  Le  Mans 
availed  themselves  of  the  absence  of  the  Conqueror  in 
England  to  rise  against  him,  and  were  ultimately  success- 
ful in  gaining  their  freedom.  Maine  becamo  united  with 
Anjou  by  the  marriage  of  its  heiress  with  Fulk  of  Anjou, 
father  of  Geoffrey  Plantagenct  Henry  II.  of  England,  the 
son  of  Geoffrey,  was  bom  at  Le  Mans.  On  the  confiscation 
of  tho  estates  of  King  John,  Maine  passed  to  Philip 
Augustus  of  France ; by  Louis  IX.,  the  grandson  of 

1 See  Geiger,  Hoses  b.  Madmen,  Breslau,  1850,  fivo. 
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Philip,  it  was  handed  over  in  1245  to  Charles,  count  of 
Provence,  afterwards  king  of  Naples;  and  in  1328  it  was 
reunited  to  the  domains  of  the  crown  by  Philip  of  Valois, 
who  was  count  of  Maine.  It  was  again  separated  by  bis 
grandson  Louis  of  Anjou,  tho  brother  of  King  Charles  V. 
During  the  Hundred  Years’  War,  Maine  was  a continual 
battlefield ; the  English  were  at  last  driven  out  by  Dunoia, 
who  took  possession  of  Le  Mans  in  1447.  In  1481,  on  the 
death  of  Charles  of  Maine,  the- last  scion  of  the  house  of 
Aqjou,  Maine  was  again  united  to  the  French  crown  by 
Louie  XL  The  province  suffered  much  during  tho  wars  of 
religion ; its  strong  places  were  dismantled  by  Henry  IV. 
and  Richelieu.  At  the  Revolution  the  troops  of  La 
Vendtfe  entered  Maine,  and  took  possession  of  Laval, 
Mayenne,  and  Le  Mans  at  the  end  of  1793;  after  they 
bad  been  dofeated  by  the  republican  forces  under  Marccau 
and  Weatermann,  their  place  was  taken  by  the  Chouans ; 
and  the  pacificatiou  of  the  province,  begun  by  General 
Hocbe,  was  not  completed  until  1800.  Towards  the  cloee 
of  1870  the  second  army  of  the  Loire,  retreating  before  the 
Prussians,  was  reformed  in  Maine,  and  in  the  neighbour- 
hood of  Le  Mans  one  of  tho  last  great  struggles  in  the 
Franco-German  war  took  place  in  January  1871. 

MAINE. 


.MAINE  is  the  northeastern  State  of  the  Union.  It  lies  Plato  V 
lvA  between  43°  4'  and  47°  27'  33"  north  latitude  and 
between  66°  56'  48"  and  71°  6'  41"  longitude  west  from 
Greenwich.  Its  extreme  length,  north  and  south,  is  302 
miles  and  its  greatest  width  is  285.  Quebec  bounds  it  cm 
the  north,  New  Brunswick  on  the  east,  the  Atlantic  ocean  on 
the  south,  New  Hampshire  and  Canada  on  the  west.  It  has 
an  area  of  33,500  square  miles;  about  4,000  square  miles  are 
water.  Maine  was  settled  in  1021,  and  admitted  as  a State 
into  the  Union  in  1820.  It  is  the  largest  of  the  New  England 
States. 

Topography. — The  surface  of  Maine  is  much  diversified. 

The  Appalachian  (bain  crosses  the  northern  part  of  the  State, 
running  through  Aroostook  and  Piscataquis  counties,  forming 
|*art  of  the  boundary  line,  on  the  west,  between  Maine  and 
Quebec.  The  mountains  do  not  form  a continuous  chain,  but 
apinwr  in  patches  or  isolated  peaks.  This  is  the  ‘‘lake  region” 
also  of  Maine.  The  coast  is  for  several  miles  inland  low,  flat 
and  marshy,  usually  untjt  for  cultivation.  Mount  Agamenticua, 

Mt.  Desert  und  the  Camden  Hills  arc  exceptions,  and  present 
a rugged  shore.  Mount  A gait  semi  cus  is  670  feet  above  the 
aea  level,  (amden  Hills,  on  the  Penohscot  River,  about  1,500 
feet,  and  Ml  Desert  2,800  feet.  The  northern  portion  of 
the  State,  from  the  Appalachian  Mountaius,  slopes  gradually 
down  to  the  valley  of  the  Sl  John  River,  which  for  some 
distance  is  the  boundary  between  Maine  and  New  Brunswick. 

Coast. — Maine  is  deeply  cut  and  indented  by  bays  and  in- 
lets, which  gave  her  a const  line  of  2,500  miles.  The  actual  coast 
line,  however,  measured  in  a straight  line  would  be  225  miles. 

This  shorelund  la  remarkable,  being  lettered  and  frayed  by 
sea  and  storms,  and  worn  by  Arctic  currents,  ami  as  liana 
suggests,  by  glaciers  which  plane  off  the  shore,  making  these 
innumerable  fiord  valleys.  At  an  average  distance  of  altout 
three  miles  from  the  main  land  (stretches  a chain  of  more  than 
300  islands.  This  coast  line  in  its  stretch  of  sea  line,  its 
beauty  of  sea  and  land,  of  inland,  inlet,  bay,  river  and  harbor, 
surpu*«oK  any  other  equally  extensive  portion  of  the  Atlantic 
coast,  and  has  been  compared  by  travelers  of  different  countries 
with  the  famed  archipelago  of  the  .Egean  Sea. 

These  islands,  on  the  west,  are  low,  wooded  and  grassy  to  the 
waters  edge,  but  rising  eastward,  through  bolder  ones,  culmi- 
nate in  the  crowns  and  cliff*  of  Ml.  Desert,  and  the  Mill  more 
rugged  island  about  Quoddy  Head.  Behind  three  are  harbors 
and  river  mouths,  convenient  and  s|*acimis  enough  to  float 
the  navies  of  nation*.  Somes’  Sound  is  probably  the  most 
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commodious  and  advantageous  po*itk_  for  a naval  station 
for  the  United  States  on  the  whole  Atlantic  coast. 

In  18C9  an  effort  was  made  to  draw  the  attention  of  the 
government  to  this  important  fact. 

Mountain*. — Mt.  Katahdin  is  the  highest  point  in  Maine. 
It  is  in  the  center  of  the  State,  and  5,385  feet  high.  Mount 
Abraham,  in  Franklin  county,  is  3,400  feet  high.  Mars  Ilill 
marks  the  entrance  of  the  Appalachian  Mountains  into  Maine, 
from  New  Brunswick ; Mt.  Blue,  Matlatuck,  Saddleback  and 
Bigelow  are  prominent  peaks  of  the  rnngt.  Maine,  however, 
should  la?  considered  hilly  rather  than  mountainous,  and  roll- 
ing rather  than  rough.  The  higher  peaks  are  not  wooded 
on  the  tojw  and  are  usually  conical  in  shape.  The  country 
to  the  north  of  the  Appalachian  Beaks  *lo|w*  gently  to  the 
northeast.  The  highest  {tart  of  the  State  is  the  region  of  the 
White  Mountains,  where  the  extreme  elevation  is  about  2,000 
feet.  From  this  it  falls  off  to  about  000  feet  on  the  east. 
The  southern  part  of  the  State  slopes  to  the  south  from  the 
Appalachian  Mountains,  so  that  it  may  be  mid  that  there  are 
two  general  drainage  slopes.  The  couise  of  the  rivers  in  the 
northern  port  of  the  State  is  northeast,  following  the  general 
direction  of  the  land  slope  and  running  at  right  angle*  to  the 
strata  of  the  rock*,  as  do  also  the  larger  rivers  M>uth  of  the 
Appalachian  watershed.  The  rivers  in  the  south  How  to  the 
southeast.  The  )K.*cttliariiie*  of  the  rivers  of  Maine  lie  in  the 
fact  that  ail  those  which  How  toward  (ho  ocean  have  broad 
valleys,  and  either  find  their  source  in  lakes  or  spread  them- 
selves out  into  such  bodies  of  water.  The  lakes  are  usually 
found  in  grou|w  and  are  drained  by  the  principal  rivers  or 
their  tributaries. 

The  Penobscot  River  is  one  of  the  chief  river*  of  Maine) 
with  its  tributaries  it  drains  one-third  of  the  entire  area  of 
the  state.  Pamadumcook,  Chesuncookj  Caribou,  ami  a great 
many  lakes  find  their  outlets  through  tins  river.  The  .Saco  River 
rises  at  the  altitude  of  1,890  feet,  and  drains  several  lakes, 
emptying  itself  into  the  Saco  Bay.  The  Mooaehead  lake,  and 
a long  chain  of  smaller  lakes  discharge  their  waters  through 
the  Kennebec  River,  which  flows  nearly  south,  through  a 
broad  valley,  and  finally  empties  through  several  mouths  into 
the  ocean.  The  St.  John  River,  in  the  north,  has  nearly  a 
hundred  lakes  of  varying  size  for  which  it  is  an  outlet.  Thft 
total  water  area  of  the  State  is  6,500  square  milt*.  Indeed, 
the  water  power  of  Maine  is  mighty  and  exhaust  less.  It  is 
useful,  available,  controllable  and  constant.  The  land,  after 
manv  vicissitudes  of  elevation  and  subsidence  from  the  ocean 
level,  by  one  of  which  t according  to  Dana,  1875)  the  labra- 
dor current  was  turned  aside  by  the  closing  of  the  straits  of 
Bellisle  ami  a union  of  Newfoundland  with  the  continent  was 
effected,  lifts  to  a mean  elevation  of  600  feet  ohove  sea  level 
more  than  1,600  lakes.  Walter  Wells,  in  his  “Water  Power 
iff  Maine,"  estimates  that  the  great  rivet*  in  their  descent  to 
the  sea  yield  a gruss  total  of  6,60(^000  horse  power — a power 
equal  to  80,000,000  men. 

/sijCvs  find  Harbor *. — The  mountains,  scattered  a»  they  are 
and  forming  no  real  I v continuous  chain,  afford  abundant  and 
extensive  basins  for  die  waters  to  spread  out  in  wide  bodies 
or  lakes.  These  lakes  cover  an  area  of  about  2,300  square 
mile*,  and  form  one  of  the  pleasant  and  d stingubhing  features 
of  this  New  England  State.  Their  mean  elevation  is  000  feet 
above  sea  level.  Kaugeley  lake  is  1,511  feet  above,  and  ie 
the  source  of  the  Androscoggin  River.  Mooeehead  Lake, 
chief  source  of  the  Kennebec  River,  has  on  elevation  of  over 
1,000  feet.  This  lake  ia  the  largest  in  Maine.  Its  length  is 
35  miles,  taken  at  the  extreme  points,  and  its  width  10  miles. 
The  St.  John  River  finds  its  source  in  Chamberlain  Lake,  925 
feet  above  the  sea.  Must  of  the  lakes  lie  in  the  vast  counties 
of  Piscataquis  and  Aroostook.  They  are  as  yet  outside  the 
line  of  civilization,  in  the  heavy  ti  mitered  regions  and  forests. 
They  are  nearly  all  connected  with  the  great  rivers  of  the  State, 
forming  a must  complete  drainage  and  irrigation  system. 

As  might  be  expected  in  the  deeply  indented  coast,  there 
are  a great  many  good  bays  and  hartai*.  ^Among  them  are 
Casco,  Saco,  Sheepscutt,  Piscataqna.  I'enohscot,  Passamaquoddy, 
Mach  ins,  Qnohog,  Frenchman's,  behind  Ml.  Desert,  Muscorgua, 
Keimehimk  Port,  and  many  others  all  along  the  coast.  There 
are  fourteen  customs  districts  in  Maine.  There  is  quite  a large 
amount  of  foreign  trade,  both  of  exports  and  imports,  ami  trade 
with  New  Brunswick  and  Canada  and  the  coastwise  trade  with 
die  dates  south. 

Ucf*i‘Mjy,  Mineral*  and  Soil. — The  many  geological  disturb- 


ances to  which  Maine  has  been  subjected,  the  upheavals,  fold- 
ings and  faults  in  the  rock  strata,  make  it  an  exceedingly 
interesting  State,  from  a geological  point  of  view.  Dana  (p.  5ol, 
edition  of  1875)  has  an  interesting  note  on  the  famous  Indian 
shell  heaps,  and  the  quahog  and  ovstor  of  Maine.  Thu  forma- 
tions of  Maine  are  among  the  oldest,  belonging  to  the  Eozoic 
and  Silurian  periods.  The  strata  which  have  been  tilted  up 
in  every  position  are  of  the  crystalline  metaniorphie  rocks. 
FoasUiferous  rocks  occur  ill  wane  places  in  the  interior,  and 
among  (lie  Pliocene  clays,  which  are  found  beneath  the  drift, 
near  the  sea.  Much  of  the  State  has  been  scattered  over  with 
ibis  drift  from  passing  glaciers. 

There  is  a belt  of  granite  running  the  entire  length  of  the 
reacoust,  where  are  found  many  tine  granite  quarries.  < iranite 
also  forms  the  principal  outcrop  in  die  western  part  of  the  State. 
In  the  region  of  Pasaaniaquoddy  Bay  are  found  outcrop*  of 
the  old  red  sandstone.  Argillaceous  slates,  useful  for  roofing 
or  for  writing  slates,  are  found  along  the  Piscataquis  River. 
Between  the  Kennebec  and  I'enoWt  Rivers  are  found  ledge* 
of  nun  hie,  fit  for  Ix  i filing  purposes,  and  among  trap  dikes  in 
the  slate,  quarries  are  formed  of  galena  and  red  hematite. 
There  is  also  a bed  of  hematite  in  Aroostook  county,  and  iron 
of  very  pure  variety  is  found  in  quantities  sufficient  for  indus- 
trial purposes  near  the  Katahdin  Mountain.  In  the  region  of 
the  larger  lake*  there  are  frequent  outcrops  of  the  Devonian 
and  lower  Carboniferous  strata.  Syenite  occurs  along  the 
coast,  exhibiting  itself  in  many  lieautiful  varieties.  The 
granite  on  the  coast  ia  much  finer  and  more  fitted  for  work- 
ing, u*  u general  rule,  than  in  thu  west.  It  occur*  in  all 
combinations,  making  all  color*  and  varieties.  The  ingredi- 
ents, feldspar,  quartz  and  mica,  occasionally  occur  in  veins 
or  mixed  so  c:  araely  in  the  granite  that  they  are  easily  sepa- 
rable. Limestone  is  found  in  the  interior  and  in  the  north,  in 
the  Aroostook  region.  Many  of  these  crystalline  limestones  are 
used  for  making  lime  ami  are  found  to  lie  immensely  valuable. 
The  principal  minerals  of  Maine  are  thus  found  to  be  of  eco- 
nomic value  to  the  State  and  form  a great  source  of  wealth. 
They  are  granite,  limestone,  slate,  marble,  galena  and  iron. 
The  precious  minerals  are  very  rare,  Hold  has  been  found, 
but  not  in  quantities  sufficient  for  mining.  Several  colon  of 
tourmaline  are  found,  also  garnet*  and  beryl. 

The  drift  from  glacial  action  spreads  over  the  entire  State 
and  forms  the  body  of  the  soil,  which  in  consequence  is  rocky 
and  generally  sterile  in  the  mountain  region* ; the  valleys,  how- 
ever, are  fertile.  In  the  northern  jwirt  of  the  SState  are  swamps 
filled  up  with  a heavy  growth  of  cedar  trees.  The  sencoast  is 
also  sterile  and  does  not  repay  cultivation.  About  three-fifths 
of  the  State  is  yet  covered  with  forest*.  But  the  lake  tails 
and  river  bottoms  are  fertile  and  quite  rich  in  alluvial  soils, 
(.'lays  of  the  “ Champlain  epoch”  are  found  in  the  sooth  of 
Maine;  these  contain  fossils  which  indicate  that  Maine  had 
once  a much  colder  climate  than  now,  a*  the  foims  of  life  here 
represented  are  found  at  the  present  time  only  in  Arctic  seas. 

Climate. — The  climate  is  usually  favorable  to  life,  the  sea 
winds  bring  salubrious  airs,  and  the  drainage  banishes  malarial 
taints. 

The  decided  change  of  climate  between  the  region  north  of 
Cape  Cod  and  that  south  of  it  is  often  noticed.  The  cape,  in 
fact,  appears  to  be  the  index  of  the  dividing  line  of  two  zone*. 

The  nature  of  the  climate  of  Maine  inclines  more  to  the 
countries  north  of  it  than  to  the  States  south  of  Cape  Cod.  The 
reason  given  by  Dr.  Kohl  is  that  the  Arctic  current  brandies 
ofl‘  and  circulates  in  the  gulf  of  Maine,  while  the  warm  golf 
stream  temper*  the  airs  ol  the  more  southerly  New  England 
shores.  The  summer  heats  are  U mpered  by  the  sea  breezes 
and  the  north  winds.  The  extremes  of  heal  and  cold  are  about 
100°  in  summer  and  30°  below  zero  in  winter.  The  average 
summer  heal  is  62.5°,  winter  20°.  The  prevailing  disease  is 
that  connected  with  the  respiratory  organs.  Twenty-seven  per 
cent,  of  the  whole  mortality  i*  the  result  of  this  disease  in  some 
form. 

(lorrrnment. — The  governor  of  the  State  is  chosen  by  a major- 
ity of  the  votes.  His  term  of  office  is  for  two  years.  When  n* 
election  occurs,  the  house  of  representatives  send*  up  two 
names  to  the  senate  and  the  senate  elects  the  governor.  No 
person  holding  any  office  under  the  United  States  can  hold  the 
office  of  governor.  He  must  be  a citizen  of  the  United  8tata^ 
five  years  a resilient  of  the  State  and  at  least  thirty  years  old  at 
the  time  of  election.  In  ease  a vacancy  occurs,  the  president  of 
the  senate  becomes  governor.  The  governor  is  assist  cal  by  a 
council  of  twelve,  and  they  with  the  governor  appoint  the  judi- 
cial officers,  except  judges  of  probate,  municipal  and  police 
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courts.  The  governor  nominates  the  coroners,  subject  to  eon* 
firmnthm  by  the  council.  The  legislative  department  con- 
nst.«  of  a Muriate  and  house  of  representati ves.  Senators  are 
elected  annually.  They  must  be  at  least  twenty-five  years  old, 
citizens  of  the  United  States  and  for  one  year  citizens  of  the 
State  and  three  months  resident  of  their  district.  Represent- 
ative* must  Lie  at  least  twenty-one  years  old.  There  are  thirty- 
one  senators  and  131  representatives.  The  judiciary  department 
consists  of  a supreme  court  of  eight  members,  appointed  by  the 
governor  for  seven  years;  one  judge  of  Cumberland  county, 
Appointed  by  the  governor  for  seven  vears ; a judge  of  probata 
court,  one  for  each  court,  elected  by  the  people  for  four  years;  a 
judge  of  municipal  and  police  courts,  elected  by  the  people  for  four 
yean ; just  ices,  whose  jurisdiction  does  not  exceed  $20,  are  ap- 
pointed by  the  council  and  governor  for  seven  years.  Kvery 
male  citizen  of  the  United  States  twentv-one  vears  of  age  or* 
over  and  lor  three  months  a resident  of  the  state,  can  be  an 
elector  in  the  town  where  his  residence  is  establish**!,  except 
paupers,  Indians  not  taxed  and  persons  under  guardianship. 


Population  by  Counties. 

1*00. 

18*0. 

1870. 

er.t.wr. 

648386 

095.016 

48306 

45.044 

so-; 

1730R 

Is, 1*0 

184*17 

37314 

SK.4% 

574*13 

8S415H 

53.3<« 

31.473 

02363 

ao4«t 

2SJ507 

30385 

82337 

83  AM 

7*4365 

I6J04 

10.458 

144*73 

19,272 

1*4413 

8332? 

SH.833 

w/.u 

Waldo 

27.750 

44,4*3 

34.463 

44,4*4 

34  4582 
43/M3 

623» 

64357 

60.174 

The  population  of  the  leading  cities  for  1890  was: 


A '."burn  10327  | Brunswick 6jUl4 

Augusta ‘ Calais  7.290 

Ban  nor 10JU3  (a- wifi  ton 21.701 

Bath 8313  Portland 86,125. 

Belfast 6.294  Rockland  8.174 

Blddeford. . . 14,443  | Saco 7 4/75 

Eluent  ion. — According  to  the  law  of  1887,  all  children  be- 
tween  the  ages  of  eight  and  fifteen  years  are  required  to  attend 
school  each  year  for  at  least  16  weeks.  Children  who  have 
been  furnished  for  a like  period  of  time  with  instruction  equal 
to  that  of  the  public  schools,  are  exempt  from  the  requirements 
of  the  law.  The  high  school*  jare  liecoming  more  ami  more  an 
essential  part  of  the  public  school  system,  and  they  are  already 
doing  a very  important  work  in  furnishing  a large  and  con- 
stantly increasing  number  of  teachers  for  the  common  schools. 
The  school  funds  are  divided  among  the  school*  in  proportion 
to  the  number  of  pupils  in  each  district;  in  this  way,  thinly 
populated  districts  receive  only  money  enough  to  maintain  a 
school  for  a very  short  time,  while  populous  districts  are  the 
favored  ones  and  receive  almost  more  than  they  need.  The 
legislature  of  1K.H9  enacted  that  after  August  1st,  1890,  the 
pupils  should  be  furnished  with  text-book*  at  the  expose  of 
their  respective  town*.  Cities  and  towns  wen*  authorized  by 
the  same  legislature  to  raise  money  to  support  evening  school*. 

School  age  for  free  attendance  la  4-21 

••  **  compulsory  attendance.... 6-16 

“ 44  distribution  of  funds  . . 4-21 

The  school  revenue  for  1887-1888  was  $1,067,226  rained 
from  the  following  sources:  From  permanent  fund*  and 
rents,  $26,602;  from  State  taxes,  $364, o90:  from  local  taxes, 
$<176,034.  The  expenditures  for  the  year  were  as  follows : For 
sites,  buildings  furniture,  libraries  and  apparatus  $133,761 ; 
salaries  of  §u fieri n Undent*,  $33,287  ; salaries  of  teacher*,  $740,* 
000;  other  expense*,  $381,850.  The  valuation  of  all  school 
property  for  1886-1  *87  w as  $285.599, Ssk ; value  |>cr  capita  of 
total  population,  $365.  There  nix?  nourishing  evening  schools 
at  Itiadeford,  Lewiston  and  Watervillle.  The  total  enrollment 
for  1887-1888  was  about  800,  employing  19  teach  era.  There 
•re  in  Maine  five  public  normal  schools. 

Number  graduated  1M7-W88  126 

•*  **  sines  opening |jmi 

Value  of  libraries.  9>*>.2to 

Value  of  grouuda  and  building*. ,$w>jju0 


There  are  two  colleges  for  the  higher  instruction  of  women, 
one  nt  Deering  and  one  at  Kent’s  Hill.  The  former  is  under 
the  direction  of  the  Univeiwaliats  ; the  Weslevan  Seminary,  at 
Kent’s  Hill,  under  the  direction  of  the  Methodist  Episcopal 
church.  The  number  of  women  ill  attendance  U|Hm  these  two 
colleges  for  1888  was  436.  Both  colleges  are  authorized  by 
law  to  confer  degrees,  and  there  were  127  degree*  conferred  in 
the  course  for  this  year.  Westbrook  College  was  chartered  in 
1 831,  and  Maine  Wesleyan  College  in  1821.  There  are  three 
colleger-  lilieral  arts:  Bowdoin  College  (Congregational), 
from  which  Ixmgfellow  and  Ilawrthome  were  graduated  ; Bute* 
College  (Free  Baptist^ ; Colby  University  (Baptist).  Bowdoin 
was  chartered  iu  1784,  but  did  not  open  till  the  year  1802: 
Colby  was  chartered  in  18*20,  though  the  university  was  opened 
two  years  before.  Bates  College  and  Colby  University  are  co- 
educational. 

Number  of  college  student*  from  Maine,  1887-1888,  was  497; 
population  of  college  age,  16-22,  to  one  college  student,  was 

The  Maine  State  College  of  Agriculture  and  the  Mechanical 
Aria  was  endowed  under  the  national  land  grant  act.  There 
were  in  1887-1888,  131  student*.  A large  per  cent,  of  these  were 
engaged  in  practical  work.  The  charter  was  issued  in  1865, 
and  the  college  opened  at  Orouo  in  1868.  It  has  a library  of 
5,000  volumes,  tutd  scientific  apparatus  valued  at  $17,500.  The 
round*  and  building  nre  valued  at  $175,000,  and  there  are 
231,300  invested  in  permanent  funds  the  income  of  which 
amount*  to  $11,500.  There  were  138  pupils  in  attendance  upon 
the  Maine  State  Reform  School  for  1887-1888.  There  is  also 
a school  for  the  deaf  at  Portland.  A theological  seminarv  at 
Bangor  is  open  to  students  of  all  denominations,  though  under 
Congregational  auspice*.  The  Medical  School  ol  Maine  is 
really  a department  of  Bowdoin  College. 

Agriculture  and  Other  JwluMrie*. — Agriculture  is  the  most 
extensive  occupation  still  followed  in  the  State.  There  are 
broad  fields  yet  to  be  taken  up,  for  the  rich  resources  of  Maine 
stretch  as  far  inland  as  the  whole  sweep  of  the  shore.  There 
are  no  richer  grain  fields  probably  in  all  the  western  prairies 
than  on  tire  Aroostook  high  laud*.  There  are  in  Maine  83,000 
farmers.  There  are  64,310  farms,  embracing  1,8414,1. ‘143  acres 
of  tillage.  Total  area  of  farm*,  6,552,678,  valued  at  $102,357,- 
615.  There  were  in  1890  in  Maine: 


Live  Stock. 

Number.  : 

Value. 

Oxen  and  other  cattle 

1573*6 

544,448 

79,043 

09.657 

175,049 

$3.7894*94 
1 1 JtM\  ,!*20 

CM310 
73W8.168 
4330,70ft 

Milrb  COW* J 

The  following  shown  the  value  and  quantity  of  farm  products 

for  1889: 


Farm  Product*. 

A crease.  | 

Production. 

Home  Value. 

38.717 
1 319,174 
71,751 

UOHjOOO  bu. 

1 -202.7V!  tons. 
73M2JW0  bu. 

665.714  bu, 
336&/V75  bu. 
242.1*5  bu. 
26308  bu. 
284,701  bu. 

$5*0.770 

lH.h9730l 

3.625341 



Granite  Jndwttry. — -Hie  granites  of  Maine  are  a*  varied  in 
color  ns  they  are  in  the  nature  of  their  working.  The  red  gran- 
ite is  found  at  Jonesboro,  Red  Beach  and  Mt.  Thwert;  the  black 
granite  is  found  at  South  Thomaston  and  Yinulhaven ; whits 
granite  is  quarried  at  Waldobortf,  North  Jay,  Linoolnville  and 
Friendship;  the  mo*t  prominent  quarries  of  gray  granite  »re 
at  Hurricane  Isle,  Vinalhaven,  Mt.  Waldo,  Somes’  Sound  and 
West  Sullivan.  In  the  State  there  are  in  round  numbers. 
4,000  men  employed  in  the  granite  industry.  The  wages  paid 
average  from  15  to  27 j cents  per  hour.  The  total  capital  in- 
vested in  granite  work*  in  1888  was  $701,000.  The  grow  pro- 
ducts were  valued  at  $1,398,101. 

The  Lime  Industry. — Limestone  formations  of  an  uncertain 
age  underlie  the  larger  portion  of  Knox  and  Waldo  counties, 
ueologioally  speaking  the  n»ek*  in  this  portion  of  Maine  are 
probably  among  the  oldest  of  any  in  the  known  world.  They  lie 
between  strata  of  talcose,  micaceous  and  argillaceous  slate*. 

In  1733.  Samuel  Waldo  first  erected  a lime  kiln  and  burnt 
lime  for  the  Boston  market  This  was  the  commencement  ol 
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an  induoiry  on  which  to-day  the  people  of  Knox  coant v,  in  a 
great  measure,  depend  for  their  prosperity*.  The  product  is 
pronounced  the  best  for  nearly  all  purpose*  for  which  lime  is 
ased.  The  lime  industry  is  carried  on  in  the  city  of  Rockland 
and  the  towns  of  Thomaston  and  Camden.  The  latter  quar- 
ries ran  north  and  south;  they  are  one  and  one-half  miles  in 
length,  and  a hundred  and  fifty  to  two  hundred  feet  in  width, 
and  fifty  to  one  hundred  and  fifty  feet  in  depth.  In  1888,  there 
..►.i  in  Knox. county  9*2  patent  kilns,  which  produced  1,800,- 
000  casks  of  lime,  and  in  this  production  the  kilns  consumed 
8f»,000  cords  of  wood,  valued  at  $1,50  a cord.  464)  coopers 
were  r^ln*nN^  lo  ft*  nil  ah  casks  for  the  kilns  of  Knox  county  in 
1888.  The  average  price  per  cask  of  lime  is  1*7  cent*.  Directly 
and  indirectly  employment  was  given  to  about  3,000  men.  Over 
tiiree  quarters  of  a million  of  dollars  are  employed  in  these  works. 

Maine  has  41  ship  yards  In  operation,  employing  1.967  workmen. 
The  total  grrw*  tonnage  built  ami  launched  was  4S.ltt.96.  The  Hass 
Of  vessels  that  have  been  built  are  generally  of  large  tonnage, 
many  of  them  schooner*  of  more  than  1,000  ton*.  The  prospect  of 
Increased  activity  In  this  important  Maine  industry  la  erirrmrag- 
ing  Another  prominent  Industry  of  Maine  la  the  cuttlue  and 
shipping  of  lee.  It  Is  used  for  ballast  In  vessels,  ami  the  shipment 
of  it  south  costs  but  little.  Among  her  other  Industries  Maine  has: 


No. 

Establishments. 

Capital,  j 

Materials. 

1 

Products. 

52 

Boot  and  Shoe  

$ 1 ..tfipjOOO 

$5,880,446 

24 

Cotton  good* 

i 5.2142/178 

7,320.152 

Lumber,  sawed 

4.951.967 

Tanned  leather 

2469.700 

5 Aft. 4*27  , 

W (Milan  giMtdx, 

3 ,876.028  1 

y.i 

Flouring  and  grist  mills 

VWS.600  ] 

SJMO.ftK  ; 

4.481 

Total  of  all  industries 

49.988.171  | 

67.120.71W 

79/429,793 

Beside*  these  arc  7ft  foundry  and  machine  shops ; 4fl  carriage  and 
wagon  factories:  hi  fruit  and  vegetable  canning  establishment*  ; 48 
printing  and  publishing  houses;  furniture. iron  and  steel,  saddlery 
and  harness,  starch,  sugar  and  molasses,  clothing,  brick  and  tile 
meat-parking  and  other  establishment*. 

The  total  number  ol  steam  craft  amounts  to  112.  with  a tonnage 
of  lfi.ttl.66,  valued  at  $1,185,71)0.  These  boats  employ  834  persons  a ., 
their  crews. 

FiiUrrlrt  of  Main?.— Tb«  fisheries  of  Maine  constitute  one  of  the 
oldest  and  most  valuable  Interest*  of  the  community.  Prlny  In 
1608 and  Weymouth  In  1606  Imth  foresaw  the  uncommon  advantages 
here  afforded  for  Ashing  and  trading.  In  1614  Capt.  John  Smith 
Carried  47  Amo  dried  fish  from  Monhegan  home  to  England.  The 
Plymouth  colony.  finding  the  fisheries  In  this  section  of  the  coast 
much  more  productive  than  those  further  south,  purchased  them 
In  1628  of  Mouqiilm.  sagamore  of  Kennebec.  A*  the  population  In- 
creased, the  Ashing  Industry  was  made  subject  to  more  systematic 
arrangement*  and  regular  business  forms.  In  16SS  Folsom  ob- 
serve* that  Ashing  was  the  most  -ommon  occupation  of  the  In- 
habitants. The  fisheries  of  Maine  continually  grew  into  a business 
of  magnitude  and  Importance.  During  a term  of  nearly  100  years 
Of  war  with  the  Indians,  the  chief  dependence  of  the  i>eoplc  was 
npon  the  fisheries.  In  KB4i  duty  tax  was  put  upon  the  fishermen 
for  purpose*  of  revenue.  At  present  Maine  ranks  second  in  the  list 
of  State.*  In  her  catch  of  Ash.  The  salt  water  Ash  taken  are  the 
cod.  mackerel,  halibut,  herring,  haddock,  hake  and  pollock.  The 
catching  and  caring  for  these  Ash  give  employment  to  about  18.- 
800  persons.  The  fresh  water  fish  arc  the  salmon,  abad,  smelt*, 
alew  I res  and  bass.  At  East  port  there  is  a thriving  enrdlne  canning 
establishment  Maine  also  dot-*  the  hulk  of  the  lobster  canning  In 
the  bolted  States.  There  are  hatcheries  at  Orlauri  and  at  Grand 
I^ke  stream.  Sea  salmon  eggs  can  be  Obtained  for  propagation 
from  the  Penobscot  Itlver.  As  this  Is  the  only  river  on  the  whole 
Atlantic  coast  where  these  eggs  can  la- procured.  Maine,  Massachu- 
aetts.  New  Hampshire  and  Connecticut  have  formed  an  aasurla- 
tlon  with  the  l tilled  States  for  procuring  the*e  eggs,  which  are 
distributed  among  the  different  States.  From  these  hatcheries 
many  of  the  rivers  and  lakes  are  being  supplied  with  Ash.  such  as 
the  lake  salmon.  *had.  baas,  alewive*  and  smelt*.  There  has  been 
considerable  Interest  taken  In  this  industry,  and  the  lower  lakes 
ponds  and  rivers  are  being  rapidly  replenished. 

There  were  In  Malue  In : 

»**>  472  miles  of  railroads. 

187® *86  •• 

1A#> 1.006  •*  - 

is*  i,m  " - 

W*  1.14®  •*  *• 

1W7 1.1*2  o 

J225 i-tn  " •• 

18W  |.|4®  * •• 

Length  of  line  operated  In  1888,  1,160  miles. 

ft&W  . ..  ••••g-M 

Total  Investment 49.216404 

Cost  of  railroads  and  equipment* 46  407  >49 

Earning*  from  passenger*.  . , . }mi 

Earnings  from  freight  . . . I,|4*/«ci 

Earnings  from  all  sources.  &]ffifiOJU)2 

Net  earnings  I.TrrjJWj 

Interest  paid  on  bond* ’ i.'isp/to 

Interest  paid  on  stock.. . , *862/168 

/orrsf*.  —The  great  forest*  of  Maine,  which  long  covered  the  cen- 
tral and  northern  portions  of  the  State  with  a heavy  growth  of  pine, 
■pruce.  hemlock,  fir  and  the  common  deciduous  trees. are  fast  being 
turned  Into  lumber.  The  lumber  business,  which  was  once  the 


great  Industry  of  Maine,  has  fallen  off  bo  that  It  is  now  more  thao 
equaled  In  the  State  by  the  single  and  comparatively  recent  indna- 
try  of  cotton  manufacture.  In  the  eastern  part  of’ the  State  the 
white  cedar  is  oulte  common.  White  and  black  oak.  hart!  and  soft 
mafi  e.  beech,  cherry,  ash  are  found  In  abundant  growth.  In  the 
south,  chestnut,  while  and  black  waluut  are  found,  while  bass- 
wood  and  i-oplar  are  common  to  all  portions  of  the  State.  The 
great  northern  region  of  the  Aroostook  and  Piscataquis  is  the 
principal  region  for  ] umber  at  the  present  time.  For  btisfness 
purposes  the  spruce,  hemlock  and  cedar  form  the  staple*.  Great 
quantities  of  lumber  conic  down  the  Penobscot  River  to  Bangor, 
which  Is  the  chief  shipping  port  for  lumber  In  Maine. 

.Snrmm  8a*h.-The  number  of  savings  banks  and  Institutions 
for  saving  at  the  close  of  the  year  1889  was  fifty-five. 

Total  deposit? 143.077  oks 

Average)  to  each  sjgj  g* 

Increase  of  deposits .....  $3  007  122 

Increase  Of  depositor*  -Van 

Total  reserve  fuud $1  778,985 

Increase  during  the  year 127*792 

Regular  semi-ami  uni  dividends 3»*  to  5 per  cent,  per  annum. 

Anneta  In  real  estate.  . $ijQHlr«81 

Minns  on  mortgage*  of  real  estate 6/180 ,066 

Nine  trust  companies  have  a capital  atoek  paid  ill  of  $767,)QQ- 
thi-lr  total  deposit*  amount  to  $1-662.126. 

Twenty  loan  and  building  associations  base  a capital  of  $319,042. 
This  amount  Is  divided  among  8,881  shareholder*:  492  arc  borrow- 
ers and  2^**®  are  non  borrow  er*  or  investors.  The  4W  borrowers 
loailg  to  the  amount  of  $107,966.  an  average  loan  to  each  of 

Inhibition  in  Mnine.— The  Prohibition  party  has  existed  as  a 
local  or  State  organization  lor  mauy  years,  and  a number  of  States 
have  experimented  with  prohibitory  law*.  Local  temperance  sen- 
timent was  Aral  organized  into  a State  party  in  Maine  in  1M€. 
through  the  efforts  of  Neal  Dow.  The  legislature  of  this  stats 
passed  a bill  In  1M6  forbidding  the  traffic  In  liquors,  hut  this  proved 
*o  imperfect  in  detail  that  It  could  not  be  enforced.  Another  at- 
tempt was  made  In  1861,  when  the  famous  ••  Maine  liquor  law  " was 
enacted.  This  1*  still  In  force  In  that  State.  and  In  1884  its  specifi- 
cations w-ere  nut  In  the  form  of  a constitutional  amendment,  and 
adopted  by  a large  popular  majority.  The  "Maine  law*'  in  sub- 
stance provide*  that:  The  sale  of  all  Intoxicating  Ifquors  shall  be 
controlled  exclusively  bv  a special  agent,  appointed  by  the  State: 
and  he  shall  superintend  their  lawful  sale  for  in«-dlclnal.  mechani- 
cal and  manufacturing  purposes.  All  other  persons  are  prohibited 
from  selling  any  liquors,  except  unadulterated  elder  and  wins, 
and  from  manufacturing  the  same  for  unlawful  sale.  The  author- 
l»ed  commissioner  violating  the  law  shall  be  fined  not  less  than 
$-30  and  Imprisoned  for  not  mors  than  three  months.  A common 
seller  shall  be  fined  not  less  than  $100  nor  more  than  $260.  with  lm- 
priBonment  for  from  three  to  four  months.  Anyone  receiving  an 
injury  from  an  Intoxicated  person  may  sue  the  one  who  sold  the 
liquor.  The  lessee  or  owner  of  the  saloon  Is  also  liable.  A person 
J kccr'ing  a saloon  Is  liable  to  the  punishment  of  a fine 
of  $100  and  cost*  or  Imprisonment  for  three  months,  with  six 
months  additional  imprisonment  for  each  subsequent  offense,  A 
person  convicted  of  being  intoxicated  I*  liable  to  a fine  of  $10  or 
one  month’s  Imprisonment  for  the  first  offense  and  a fine  of  $20 
and  three  months*  imprisonment  for  the  second.  Unadulterated 
c bier  n quantities  not  less  than  five  gallons  may  be  sold,  but  no 
cider  lu  smal  quantities,  wine,  beer. ale.  porter,  or  malt  Jfnuoraof 
any  kind.  Al.  Intoxicating  liquor*  of  this  nature  found,  which 
have  been  kept  for  sale,  are  contraband  goods,  and  when  seized  go 
to  th4*  town  , and  by  the  town  are  to  be  destroyed.  The  state  com- 
missioner is  allowed  7 per  cent,  commission  for  his  sales,  and  la 
put  under  IIO.OU)  bond*  to  the  State.  The  State  commissioner  and 
municipal  officers  are  prohibited  from  celling  liquor  to  any  minor, 
soldier,  Indian  or  Intoxicated  person,  or  to  an v peraon  of  whose 
lutein  penile  inclinations  he  ha*  been  informed  by  friends  or  of- 
fleers.  It  Is  made  the  duty  of  sheriff*  and  county  attorneys  to  see 
to  the  enforcement  of  these  law*. 

Statistic*  show  that  during  the  year  1876.  in  the  supreme  court 
alone  there  were  27t.  convictions,  41  commitments  to  jail,  and  $».- 
<*0ll«ct4*«l  in  flue*  under  these  laws,  more  of  each  than  In  any 
other  vear,  and  four  times  as  many  conviction*  and  ten  times  aa 
many  fines  a*  In  18A6.  w hen  the  general  enforcement  of  these  law» 
was  resumed  after  the  close  of  the  war.  It  Is  significant  also  thi 
during  these  nine  or  ten  year*  of  gradually  Increasing  efficiency 
the  enforcement  of  the  laws  against  saloons,  the  number  of  cod* 
vlcts  In  the  State  prison  has  fallen  off  more  than  one  fourth.  Tlw 
present  law  Is  effective  against  the  crime  rather  than  effective  la 
raising  the  moral  sentiment.  It  works  to  the  suppression  of  tli« 
traffic  aa  other  criminal  laws  work  for  the  suppression  of  thecrimui 
they  are  Intended  to  prevent.  Governor  Chamberlain  said  of  the  I? 
efficiency,  that  the  law?  against  Intoxicating  liquor*  are  a*  we  i. 
executed  and  obeyed  as  the  laws  against  profanity,  uuchaatlty  anl 
murder.  As  a rule,  the  Prohibitionists  arc  satisfied  with  thia  0- 
fielency,  but  not  with  the  sufficiency  of  the  legislation.  Thccausl 
os  temperance  ha*  been  greatly  aided  by  the  ••  Maine  law,"  and  tb 1 
progress  has  been  as  gr*-al  as  could  »*•  expected. 

///*fnry.— Maine  was  the  objective  point,  not  only  of  poetic  fane, 
and  dreams  of  empire,  but  Of  the  earliest  actual  colonies  and  set 
Dements,  upon  w hich  more  than  one  kingdom  of  the  Old  WorU 
based  its  title  t4i  the  New  The  region  between  the  Piscataquis  anf 
Penobscot  was  especially  attractive  to  the  early  explorers,  on  ac 
£2"®L*  rivers  and  harbors 

Theret  visited  it  In  IW  and  Weymouth  in  Weft.  English,  French 
Npatiisb,  Portuguese.  Dutch  and  Dalian  ship-*  were  accustomed  « 
rendezvous  about  IVmaquid  and  Monhegan.  They  sought  a wav  t4 
the  Indies  at  first ; then  they  sought  gold,  fish  ami  fur*,  and  finalll 
W '2*  ‘J,10  llt,,d  ”.T!der  the  hand  of  civilization.  England  for n carl 
a hundred  year*  allowed  this  country  to  pass  from  her  thought 
M *.n*,'nn-  sh*‘  fyhft'ited  no  strong  policy  toward  these  colonial. 
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ous  points  on  the  shores  of  Maine.  It  was  at  Fcmaqutd  that  Bam- 
oset  learned  the  language  of  the  English,  so  that  he  was  a«  le  to  say 
to  the  Plymouth  colony  as  they  landed,  **  Much  welcome.  English- 
men ! ” and  It  was  to  Petnaquld  that  the  Plymouth  colon/  eeirt  for 
food  in  that  bitter  wluter.  The  Oral  Incorporated  city  of  America 
was  within  the  limits  of  Maine— the  clt/  of  Gcorglauu,  founded  In 
1641,  on  the  site  of  the  present  town  of  York.  Maine  was  at  one 
time  a count/  palatine,  and  is  the  only  portion  of  America  which 
was  ever  under  a purely  feudal  tenure. 

The  history  of  Maine  naturally  groups  Itself  In  two  general 
divisions:  I.  Maine  as  a province ; II.  Maine  as  Independent. 

The  eyes  of  Europeans  In  previous  centuries  had  been  drawn  to 
this  land,  and  Thorwald,  Erick’s  son.  In  10DI,  landed  in  the  Gulf  of 
Maine  to  seek  a dwelling  place.  Later  three  vessels  with  liio  per- 
sons landed  to  make  a settlement.  Itut  this  settlement  became 
extinct,  and  the  land  relapsed  into  the  shadow,  so  that  Columbus 

{^radically  made  the  discovery  of  an  unknown  world  four  or  five 
itmdred  years  later.  The  English  were  slow  to  comprehend  the 
great  opportunities  afforded  by  the  discovery  of  America.  In  1556 
Andre  The  vet.  a Frenchman,  visited  Peuobscot  bay.  In  pjoF-6-rt, 
IH*  Monts  and  Champlain  made  a careful  study  of  Casco  bay  and 
Saco.  .Settlement*  were  made  at  Ml.  Desert  and  In  the  lower  Pe- 
nobscot region,  which  bad  their  headquarters  at  Castlne.  In  this 
way  France  had  good  pretense  of  claim  to  two-thirds  of  the  pres- 
ent State  of  Maine.  Id  1603.  Martin  Briny-.  an  Englishman,  made 
the  islands  in  Penobscot  bay.  which  he  uamed  Fox  islands,  sailed 
on  to  Kennebec,  into  Casco  bay  and  up  the  Saco  river.  In  1606, 
Captain  Weymouth  pursued  the  same  course  and  object,  on  the 
17th  of  August.  1607.  a company  under  George  Pophain  and  Raleigh 
Gilbert,  from  Plymouth,  Eng.,  landed  at  the  mouth  of  the  Kenne- 
bec river.  The  severe  winter  that  followed  was  the  means  of 
breaking  up  and  de-itroying  this  first  English  colony  lu  Maine. 
But  the  fact  of  the  existence  at  one  lltno.  If  fora  very  snort  period, 
of  an  Eugllsh  settlement  iu  Maine  was  enough  to  establish  the  title 
of  England  as  against  France  lu  the  whole  New  England  territory. 
The  French  claim  to  America  was  founded.  1st.  on  the  voyage  of 
Yernuttauo.  1.694. who  llrst  discovered  theGulf  of  Malm*. and  culled 
the  country  New  Franc*?;  2d.  on  the  grant  Of  Henry  IV  . PHK.toDe 
Monts,  ami  on  the  voiage  and  occupation  of  the  country  nuder  De 
Mont*  and  Champlain.  The  English  title  was  defended  on  the 
charter  of  1686,  a n<l  on  consequent  occupation  by  Pophain  Georges; 
on  the  voyages  and  landing  of  Gostiold,  l'rlny  and  Weymouth. ami 
on  the  discovery  «>f  Cabot.  The  great  question  between  the  Eng- 
lish and  French  a#  to  the  right  of  possession  turned  on  Um  occu- 
pancy of  America  under  charter.  The  charter  to  De  Monts  had 
beeu  granted  In  1608  by  the  French.  England  made  the  Virginia 
charter  in  ItiMfi.  Rut  the  charter  of  I»e  Monts  had  been  revoked  In 
ltAff.and  the  English  claimed  that  the  settlement  made  under  the 
charter  of  I son  at  Kennebec  gave  them  uudlspntuhlc  right,  so  that 
the  English  claim  to  America  finally  came  through  Maine. 

fllr  Ferdluando  George*  never  swerved  fi  ;.j  his  great  thought  of 
building  up  a Christian  civilization  on  the  shores  of  the  Gulf  of 
Maine.  In  March.  1615.  he  set  sail  again  from  Euglatid,  but  was 
driven  back.  On  the  itth  of  June  he  renewed  his  voyage,  but  was 
again  frustrated.  Yet  before  the  Purltaus  set  foot  on  MaaMiohuaetU 
bay,  the  Pilgrims  had  been  made  welcome  to  establish  themselves, 
or  rather  their  settlements  and  trading  posts,  at  Peutagoei  In  1626 
and  at  Kennebec  In  16*.  They  had  a grant  of  a million  and  a half 
of  acres,  over  which  John  Aldcn  was  cliief.  The  encroachments  of 
the  French  ou  Pcntagoct  gave  Miles  blandish  occasion  to  use  his 
strong  sword.  In  lttsfl  a charter  wa*  granted  the  territory  from  the 
fortieth  to  the  forty-eighth  degree  of  north  latitude;  that  Is.  from 
the  latitude  of  Philadelphia  to  the  hay  of  Cbaleur.  and  through 
the  mainland  from  oceau  to  ocean,  to  be  known  us  the  New  England 
In  America.  August  10,  1622.  a patent  was  given  to  Georges  and 
Mason,  conveying  to  them  the  country  between  the  Merrlinae  and 
Kennebec  to  the  farthest  head  of  said  river*,  and  tlO  miles  Inland, 
together  with  all  the  Islands  and  faleta  within  five  leagues  of  the 
shore,  which  the  Indenture  states  “They  Intend  to  Call  tlie  Pror/nt 
oj  Maine. " In  1629,  George*  and  Mason  divided  their  territory. 
Mason  took  the  western  portion  between  the  M err! mac  and  the 
Pl*cat4U|uu,  which  he  uamed  New  Hampshire,  and  Georges  took  the 
-est.  from  the  Plscataqun  to  the  Sagadahoc,  which  ten  years  after- 
ward received  the  name  of  Maine.  It  I*  commonly  said  Maine  Is 
the  daughter  of  Massachusetts the  reason  for  this  I*  that  Massa- 
chusetts wa*  the  stronger  party. 

The  Great  Council  of  New  England,  having  encountered  many 
vexations,  agreed  to  surrender  Its  charter  In  Into,  and  detei  mined 
to  divide  Us  territory  Into  eight  provinces,  two  of  which  were 
within  the  present  limits  of  Maine.  The  region  between  the  St. 
Croix  ami  the  Kennebec,  already  claimed  by  the  French,  was  to  be 
given  to  Sir  William  Alexander,  earl  of  Stirling,  ami  was  to  lie 
called  the  country  of  Canada.  This  extended  to  the  St.  Lawrence. 
The  coast  from  the  Kennebec  to  the  Piacataqua,  and  extending  GO 
miles  Into  the  mainland,  was  assigned  to  George*  and  Mason,  and 
by  them  named  New  Somersetshire.  In  lt»>,  William  Georges  set 
up  a court  at  Saco.  <fiThls  was  the  first  organized  government  In  the 
Slate  of  Maine.  Amidst  distraction*  of  the  times  In  old  England 
and  New.  to  assure  himself  of  his  title  between  resit  less  French- 
men and  encroaching  Puritan*.  Georges  In  pig?  succeeded  in  ob- 
taining from  King  Charlgs  I.  a new  and  notable  charter,  the  most 
extraordinary  ever  given  to  a subject  iu  modern  lime*.  It  con- 
firmed th«*  old  boundaries,  the  Placataqua  and  Sagadahoc,  extend- 
ing 120  mile*,  however.  Inland,  and  was  now  and  for  the  first  time, 
and  by  charter,  named  the  Pro r lure  «>/  Jfnine.no  called  because  of 
the  distinction  between  the  mafn  and  the  Island*  so  much  fre- 
quented along  the  shore 

The  political  statu*  of  this  province  was  that  of  a palatinate,  of 
which  Georges  was  lord  palatine.  Ma*saehu*eit* began  to  encroach 
little  by  little  on  the  province  of  Maine,  till  tu  I«iH  sbe  had  gained 
so  strong  a hold,  and  *o  many  of  the  people  of  the  province  had 
put  themselves  under  her  protection,  that  she  felt  Justified  In  send- 
ing a mandatory  address  to  all  the  people  of  Maine,  requiring  them 
to  give  obedience  to  her  laws.  Trouble  arose,  which  wa*  settled 
lri  1677  by  *hc  king  lu  council  declaring  that  the  north  line  of  the 
Massachusetts  colony  was  three  mile*  from  the  north  hank  of  the 
Merrimac  at  It*  mouth.  Massachusetts  then  purchased  for  £1.260 
the  province  of  Maine,  or  so  much  of  Maine  a*  Georges’  title  cov- 
ered. from  the  Placataqua  to  the  -Sagadahoc,  and  1*0  mile*  back 


from  the  sea.  In  1*4  the  Moaaachuaetta  charter  was  annulled,  and 
she  loosened  her  hold  somewhat  on  Maine.  The  subsequent  char- 
ter of  William  and  Mary  did  not  restore  former  right*  and  titles, 
and  did  not  even  confirm  the  equitable  claims  of  Massachusetts  to 
Maine.  In  fact,  tbl*  charter  did  not  put  Maine  under  Massachu- 
setts us  a province  or  dependency  at  all.  but  made  It  a constituent 

riart  of  the  new  royal  province.  In  1665  Massachusetts  had  eetab- 
Ished  a local  court  in  all  the  town*.  It  Is  also  of  interest  to  uota 
that  the  last  act  of  the  old  Maine  province  before  sbe  lost  her 
name  in  Massachusetts  Bay  was.  on  July  15.  1*0,  to  pass  a law, 
“That  from  henceforth  there  shall  not  he  any  rum  or  other 
strong  liquor  . . . sold,  except  In  cases  of  great  necessity."  A 
still  earlier  “ liquor  law  " had  been  lu  force  lu  Maine.  Issued  by  the 
Duke  of  York.  September  II.  1677.  In  the  French  and  Indian  wars, 
Malue  was  an  exposed  froutler  for  nearly  a century.  Iu  fact,  she 
wa*  so  patriotic  In  these  struggle*  In  the  employment  of  men  and 
means  that  her  territory  wa*  almost  depopulated. 

There  I*  no  doubt  that  the  one  thing  which  attached  Maine  to 
New  England  and  led  her  to  cast  In  her  lot  with  the  fortune*  of 
free  America  was  the  Influence  of  n Congregational -church  system. 
Political  and  religious  divisions  being  »it  tbat  time  so  nearly  coin- 
cident, the  Puritan  and  Pilgrim  churches  have  had  an  honored 
place  In  the  march  of  political  freedom.  D’Aulneyand  l.a  Tour 
had  struggled  to  curry  Acadia  to  the  hunks  of  the  Penobscot.  Tbs 
Dutch  hud  i-fTccted  a lodgment  on  Penobscot  hay  to  1676,  but  the 
English  had  driven  them  away.  There  were  Dutch,  German.  Scotch, 
Irish  and  Freuch  settlements  also  lu  the  province.  Almost  a cen- 
tury of  wur*  borne  b/  the  different  colonies  had  knit  them  to- 
gether. The  brunt  of  these  frontier  w ars  fell  upon  Maine.  Tha 
fleet  which  took  Port  Royal  was  manned  chiefly  here,  and  com- 
manded by  her  son.  Sir  William  Phipps.  At  the  siege  of  Loufsburg 
the  whole  English  armament  nearly  were  men  of  Maine,  which 
wa*  conducted  by  Sir  William  Pepperell.  Maine  wa*  also  repre- 
sented on  the  Heights  of  Abraham.  Such  was  the  draught  on  her 
in  these  French  wars  that  Massachusetts  bad.  at  one  time,  to  send 
one  hundred  men  to  garrison  her  forts,  But  when  the  dearly 
defended  liberties  of  the  colonies  were  threatened  by  the  mother 
Country  herself,  Maine  was  among  the  very  first  to  come  to  their 
defense.  **Onr  swords  have  not  grown  rusty,"  said  the  town  ot 
Gorham.  “ We  offer  our  live*  a sacrifice  In  the  glorious  cause  of 
liberty,”  were  the  words  of  Klttery  in  1773.  two  year*  before  l,ex- 
ington  and  Concord.  Soon  after,  the  patriot*  of  Mach  las,  under 
the  O'flrlcus,  boldly  attacked  the  king's  ship,  the  Margaretta.  and 
after  a sharp  engagement  the  British  flag  was  struck  for  the  first 
time  on  the  ocean  to  Americans.  In  that  war  for  independence 
Maine,  drained  ns  she  was  by  the  French  and  Indian  w ars,  lost 
one  thousand  men.  And  when  It  was  over,  the  burden  of  the  pub- 
lic debt  that  foil  upon  her  was  greater  In  proportion  to  her  wealth 
and  imputation  than  her  ahare  lu  the  cost  of  the  war  of  the  re- 
bellion. 

Had  not  Maine  been  Incorporated  with  the  rest  of  New  England 
by  the  charter ol  ffwl, there  is  nodoubt  that  the  English,  perceiving 
the  great  strategic  «d  vantage**)  f her  position,  would  have  seized 
upon  the  territory  and  overawed  the  inhabitant*. and  when  at  last 
lines  were  drawn  they  would  have  included  that  dukedom  of  York 
hounded  bv  the  Kennebec,  or  the  eastern  boundary  of  the  United 
State*  would  have  been  the  Plseataqua.  This  charter  of  1691  gave 
to  Massachusetts  May  colouv  all  the  territory  east  of  the  81.  Croix 
River  and  Nova  Scotia,  and  Maine  became  a constituent  part  ol 
Massachusetts,  as  much  a*  Plymouth  or  Boston.  When  ludeiwnd- 
ence  of  England  wqi*  declared.  Massachusetts  and  Maine  were 
spokenof  as  one.  For  the  better  administration  of  maritime  affairs. 
Congress  In  1779  made  Maine  a separate  district,  with  a United 
States  court  and  officers  a*  at  the  present  time. 

Early  lu  17*5  public  meeting*  were  held  and  conventions  called 
to  consider  the  expediency  of  a separation  from  Massachusetts,  tha 
connection  with  which  had  been  an  unnatural  union  from  the  lay- 
gtnnlng.  The  growth  of  the  State  also  Increased  the  demaud  for 
separation.  From  a population  of  five  thousand  at  the  Iw-gtnnlug 
of  the  century,  she  had  advanced  to  more  than  seventy-five  thou- 
sand In  1776. and  at  the  closeof  thei  .ntury  her  population  exceeded 
a hundred  and  fifty  thousand.  The  war  of  1*12  brought  many 
changes  Maine  again  contributed  her  aid  to  the  country  against 
Great  Britain,  The  English  directed  several  of  their  attack* 
against  this  coast,  whfeh  vu  poorly  defended.  The  sea  fight  off 
Seguln  was  a creditable  one  to  our  navy  ; and  a gallant  enterprise 
In  captnrlng  a British  prlvatecroff  Bristol  redounded  to  the  credit 
of  that  neighborhood.  Maine  w as  then  pre-eminently  a commer- 
cial State;  her  shipping  amounted  to  150,000  ton*  a year;  her  ex- 
ports to  almost  a million  dollars  a year.  But  many  of  her  sailor* 
were  liable  to  Imprisonment  under  the  embargo  act  of  lfiOH.  The 
war  and  the  embargo  Increased  party  feeling.  The  patriotic  spirit 
prevailed. and  the  majority  sustained  the  government.  The  war 
stimulated  local  Industries.  The  manufacture  of  woolen , cotton , 
glass  and  tnetal  started  upall  over  the  State.  When  the  war  ceased 
and  foreign  goods  came  in.  the  home  Industry  was  ruined.  There 
wa*  no  longer  a demand  for  her  agricultural  product*,  and  the 
result  was  that  the  discouraged  farmers  rushed  to  the  West.  This 
was  known  a*  the  “Ohio  Fever"  of  1M5-1816.  by  which  the  state 
lost  fifteen  thousand  of  her  people.  The  question  of  separation 
had  now  become  a party  issue,  the  Federalists  adhering  to  Massa- 
chusetts. the  itepuhl lean*  contending  for  Independence.* 

In  IKii  the  point  was  carried,  and  the  connection  which  was  be- 
gun in  violence,  but  ha*  continued  for  ISO  years  In  growing  good- 
will. was  ended,  and  Maine  was  admitted  os  a State  to  the  Union. 
That  portion  of  the  State  north  of  George*  pnlatlnate  was  never 
subject  of  grant  to  any  party.  The  title,  therefore,  was  vested  di- 
rectly In  the  United  State*  bv  the  treaty  of  17*1  with  Great  Britain, 
and  was  virtually  transferred  to  Maine  on  her  admission  to  the 
Union.  For  many  year*  there  was,  however,  a contest  .•*  to  the 


•These  purl/  name*  furnish  a striking  instance  of  misnomer. 
They  were  really  the  NationaMst*.  who  came  to  1h*  called  Federal- 
ists. They  held  to  the  unitv  of  the  nation  as  opposed  to  a confed- 
eracy, and  were  led  hy  Hamilton  and  Jay.  The  old  Federal*, 
supporters  of  the  Ideas  of  the  confederation,  were  si  ter  wards,  wi- 
der Jefferson,  know  u a*  Kepubilcau*  aud  then  Democrats.  — From 
Ton  IloUt. 


iSU*  M A l- 

hern  ana  northeastern  boundary.  Tha  result,  though  trosatls- 
f .ic lory  to  England,  wan  felt  by  Maine  to  be  for  the  advantage  of  the 
l nl  ted  Stale*  at  the  expense  of  Malue.  The  United  .State*  received 
a tract  on  Lakea  Champlain  and  Superior,  and  Maine  the  merely 
nominal  nuin  of  4l.Vi.o0o.  The  population  of  the  new  State  was 
nenriy  300, ouo.  If  p to  the  year  1850,  each  decade  showed  an  average 

fain  of  80XWC  inhabitants.  From  that  lime  there  wm  a failing  off 
it  the  rate  of  increase.  Maine  wil*  a*  prompt  to  respond  to  the 
c&tl  for  aid  when  the  war  for  the  I'uion  broke  out  a»  sue  had  been 
when  her  own  liberties  were  threatened  in  177«  Seventy-five  ( 
thousand  men  answered  the  summons  of  the  president  on  aea  and 
land,  and  oue-thi  a of  that  number  went  out  to  die.  The  State 
Incurred  adebtef  $18,000,000  in  raising  and  equipping  these  sol- 
diers and  sailors.  The  J olted  Slates,  in  consideration  of  thla 
fact,  paid  back  ow|d00jll0l)of  the  amount. which  Maine  applied  as 
a stoking  fund  to  provide  for  paying  off  the  war  debt  at  its  matu- 
rity. Maine  also  provided  for  her  disabled  sailors  and  Boldlers  by 
pensions  for  them  or  lor  their  families.  K.  C.  H. 

MAINE  DE  BIRAN,  Feantois-Pieere-Go.vthieb 
(1766-1824),  a distinguished  philosopher  of  France,  the 
ion  of  a physician,  was  bora  at  Bergerac  November  29, 
1766.  After  studying  with  distinction  under  the  doctriu* 
aim  of  Perigueux,  he  entered  the  life-guards  of  Louis  XVI., 
and  was  preseut  at  Versailles  on  the  notable  5th  and  6tb  of 
October  1789.  On  the  breaking  up  of  the  gai'de  du  corpt, 
Maine  de  Biran  retired  to  his  patrimonial  inheritance  of 
Grateloup,  near  Bergerac,  where  his  sequestered  residence 
and  limited  income  preserved  him  from  the  horrors  of  the 
Revolution.  It  was  at  this  period  that,  os  lie  says  himself, 
he  “ passed  per  salt  am  from  frivolity  to  philosophy.”  The 
forced  leisure  of  thiB  fearful  time  decided  the  vocation  of 
his  life.  Ho  combined,  iu  a more  than  ordinary  degree, 
subtle  sensitiveness  to  external  influences  with  singular 
acuteness  in  surveying  and  analysing  internal  phenomena 
The  modes  of  the  mind  and  their  organic  causes  or  condi- 
tions were  alike  submitted  to  his  scrutiny.  He  began  his 
philosophical  studies  with  psychology,  and  he  made  psycho- 
logy the  study  of  his  life.  When  the  Reign  of  Terror  was 
succeeded  by  calmer  days,  Maine  de  Biran  was  called  to 
take  part  in  the  administrative  and  political  affairs  of  bis 
country,  After  his  exclusion  from  tho  council  of  the  Five 
Hundred  on  being  suspected  of  royalism,  he  took  part  with 
his  friend  Lain6  in  the  commission  of  1813,  which  gave 
expression  for  the  first  timo  to  direct  opposition  to  the  will 
of  the  emperor.  After  the  Restoration  he  held  the  office 
of  treasurer  to  the  chamber  of  deputies,  aod  habitually 
retired  during  the  autumn  rocess  to  his  native  district 
to  pursue  his  favourite  study.  Ho  died  16th  July  1824. 

Maine  de  Biran’s  philosophical  reputation  has  suffered  from  two 
causes — the  obscure,  laboured  quality  of  his  style,  and  the  un- 
fortunate mode  of  publication  of  his  writings.  In  all  his  work 
there  is  evidence  of  thorough  originality  of  thinking,  but  in  tho 
expression  of  his  thoughts  this  very  originality  is  so  far  a disad- 
vantage in  that  it  imposes  on  him  a mode  of  exposition  little 
calculated  to  attract  and  retain  the  attention  of  a reader.  During 
his  lifo,  moreover,  but  few,  and  the>e  the  least  characteristic  of  his 
works,  were  formally  published.  An  essay  on  habit  {Sur  f Influence 
de  V Habitude,  1803),  a critical  review  of  Laromigui&rc’s  lectures 
(1817),  and  the  philosophical  portion  of  the  article  Leibnitz  in 
tho  Biographic  UniverteUe  (1810)  appeared  during  his  lifetime. 
A long  memoir  on  the  analysis  of  thought  (Snr  la  Dto&mpatition  de 
la  Pentle),  crowned  by  the  Institute  in  1806,  was  sent  to  press,  but. 
for  some  reason,  was  not  Anally  printed.  His  manuscript*, 
very  large  in  quantity,  were  not  made  accessible  in  their  entirety 
to  Cousin  when  that  writer  desired  to  prepare  a collective 
edition  of  De  Blran’s  works.  In  1834  the  writings  above  enumer- 
ated, together  with  the  important  essay  entitled  Ecutdle»  con • 
tiderations  tur  la  rapport j du  physique  el  du  moral  de  Tkomwe, 
were  publish*!  by  Cousin,  anil  in  1841  there  were  added  three 
volumci  by  tho  same  editor,  under  the  title  (Euvra  phifotophiqna 
de  Maine  de  Biran,  The  manuscript*  from  which  Cousin 
had  prepared  this  edition  were,  however,  in  a most  imperfect 
condition,  and  it  was  known  that  some  memoirs  to  which  De  biran 
attached  the  greatest  importance  were  still  in  otocuilj  In  1845 
a largo  mass  of  manuscript  was  placed  by  Do  Biran  s aou  in  tho 
hands  of  F.  M.  E.  Naville.  The  labour  of  preparing  these  for 
publication,  interrupted  by  the  death  of  Naville  in  1840,  was 
continued  bv  bis  son,  K.  Navillo,  and  completed,  with  the  aid 
of  M.  Debrit,  in  1859.  The  (Entree  in  aides  de  M.  de  Biiun. 
3 rols.,  rendered  it  possible  for  the  first  time  to  obtain  a connected 
view  of  a very  remarkable  monument  of  philosophical  development. 
In  these  volumes  the  most  important  work  is  that  entitled  Etcai 
tur  lafondcmcntsdc  la  psychologic  <t  tur  see  rapports  aver  Viti.dc  de 


• MAJ 

la  nature,  which  represents  tho  completest  stage  of  De  Biran *■ 
thinking.  A later  stage  is  represented  by  the  fragmenta  of  • 
projected  work  entitled  Ar0i<vcaux  Essais  d' Anthropologic,  in 
which  the  psychology  of  tho  earlier  treatise  is  developed  in  the 
direction  of  a somewhat  mystical  metaphysic. 

De  Biran's  first  essays  in  philosophy  were  Written  avowedly  from 
the  point  of  view  of  Locke  and  Condillac,  but  even  in  them  he  was 
brought  to  signalize  the  essential  fact  on  which  hia  later  speculation 
turns.  Dealing  with  the  formation  of  habits,  he  is  compelled  to 
note  that  passive  impressions,  however  transformed,  do  not  furnish 
a complete  or  adequate  explanation.  With  Laromiguiere  be  dis- 
tinguishes attention  as  an  active  effort,  of  no  less  importance  than 
tha  poasire  receptivity  of  sense,  aud  with  Butler  distinguishes 
passively  formed  customs  from  active  habits.  Prolonged  medita- 
tion. evidenced  in  the  occasional  writings,  prise  essays,  and  the  like 
of  the  subsequent  years,  brought  him  to  the  far-reaching  conclusion 
that  Condillac’s  notion  of  passive  receptivity  as  the  one  source  of 
conscious  experience  was  not  only  au  error  in  fact  but  an  error  of 
method,— in  short,  that  the  mechanical  mode  of  viewing  conscious- 
ness as  formed  by  external  influence  was  fallacious  and  deceptive. 
For  it  he  proposed  to  substitute  the  genetic  method,  whereby  human 
conscious  experience  might  be  exhibited  as  growing  or  developing 
from  its  essential  basis  in  counaxion  with  external  conditions 
The  essential  basis  ho  finds  in  the  real  consciousness  of  self  as  an 
active  striving  power,  and  tire  stages  of  its  development,  correspond- 
ing to  what  one  may  call  the  relative  importance  of  the  external 
conditions  and  the  reflective  clearness  of  self-consciousness,  he 
designates  as  the  affective,  the  perceptive,  and  the  reflective.  These 
stages  are  characterised  with  much  skill  and  psychological  acutenesa, 
and  in  connexion  therewith  De  Biran  treats  most  of  the  obscure 
problems  which  arise  in  dealing  with  conscious  experience, 
such  as  the  mode  by  which  the  organism  is  cognized,  tne  mode 
by  which  tho  organism  is  distinguished  from  extra -organic  things, 
and  the  nature  of  those  general  ideas  by  which  tho  relations  of 
things  are  known  to  us— cause,  power,  force,  JM.  His  views  are 
always  suggestive,  and  tha  best  recent  psychology  in  France  is  but 
a reproduction  of  some  of  them. 

In  the  latest  stage  of  his  speculation  De  Biran  distinguishes  the 
animal  existence  from  the  human,  under  which  the  three  forms  above 
noted  are  classed,  and  both  from  tho  lifo  of  the  spirit,  in  which 
human  thought  is  brought  into  relation  with  the  supersensible, 
divine  system  of  things.  This  stage,  as  above  said,  is  left  imperfect 
Altogether  Do  Biran’s  work  presents  a very  remarkable  specimen 
of  deep  metaphysical  thinking  directed  by  preference  to  the 
psychological  aspect  of  experience.  It  is  almost  a solitary  instance 
of  au  effort  to  treat  psychology  in  a wide  and  philosophical 
manner. 

Tho  (Euvra  inidilet  of  De  Biran  by  Raville  contain  an  intro- 
ductory study.  Special  monographs  on  him  are — Merten,  Etude 
critique  tnr  Maine  de  Biran,  1866 ; E.  Kaville,  Maine  de  Biran,  to 
vie  el  set  pentia,  2d  ed.,  1874  ; Girard,  Mairo  de  Biran,  mai  tur 
ta  philosophic,  1870. 

MAINE-ET-LOIRE,  a western  department  of  France, 
lying  between  47*  and  47*  60'  N.  lat,  and  between  16' 
E.  and  1*  20*  W.  long,  consists  of  the  southern  portion  of 
the  former  province  of  Aujon,  and  is  bounded  on  the  N. 
by  the  departments  of  Mayenno  and  Sarthe,  on  the  E.  by 
Indre-et-Loire,  on  tho  S.  by  Deux-Sevres  and  Vendee,  on 
the  W.  by  Loire-inf4rietirc,  and  on  the  N.W.  by  Ille-et- 
Vilaine.  The  extreme  length  from  north-east  to  south- 
west is  about  78  miles;  tho  breadth  from  north  to  south 
ranges  from  25  to  50  miles,  and  the  area  is  2750  square 
miles.  The  capital,  Angers,  lies  162  miles  south  west 
from  Paris.  The  department  is  mado  np  of  twe  distinct 
regions,  the  lino  of  demarcation  running  from  south-east 
to  north-west,  and  poncing  through  Angers;  that  to  the 
south  cuusists  of  granites,  felspars,  and  a continuation  of 
the  geological  formations  of  Brittany  and  Yendde ; to  the 
north,  ou  the  contrary,  schists,  limestone,  and  chalk  pre 
vail  The  general  elevation  of  the  latter  region  is  but 
email,  and  none  of  its  eminences  exceed  330  feet  in  height ; 
the  former,  on  the  contrary,  has  a surface  richly  varied 
with  deep  winding  valleys  clothed  with  woods  and 
thickets,  though  the  highest  points  are  under  700  feet. 
The  department  belongs  entirely  to  the  basin  of  the 
Loire,  which  traverses  it  from  east  to  west  by  a valley 
varying  in  breadth  from  about  1 to  5 miles ; the  bed  is 
wide  but  shallow,  and  full  of  islands,  the  depth  of  the 
water  in  summer  boing  at  some  places  little  more  than  2 
feet  The  floods  which  occur  are  sudden  and  destructive 
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The  chief  affluent  of  tbo  Loire  vrithin  the  department  ia 
the  Maine,  formed  a littlo  above  Augers  by  the  junction 
of  the  Maycnno  and  the  Sarthe  (the  latter  in  turn  having 
previously  received  the  waters  of  the  Loir).  All  three 
livers  are  navigable.  Other  tributaries  of  the  Loire  are 
the  Thouet  (with  its  tributary  the  Dive),  the  Lay  on,  tiro 
Evre,  tLu  Divattc  on  the  left,  and  the  Authiou  on  the  right. 
The  latter,  which  has  a course  parallel  to  that  of  the  Loire, 
has  been  supposed,  but  erroneously,  to  occupy  an  ancient 
bed  of  that  river.  The  Mayenne  is  joined  on  tho  right  by 
the  Oudon,  which  can  be  navigated  below  Segrc.  The 
Erdre,  which  joins  the  Loiro  at  Nantes,  and  the  Moine,  a 
tributary  of  the  S6vre-Nantaise,  both  take  their  rise  within 
this  department  The  climate,  which  is  very  mild,  shares 
the  characteristics  both  of  the  Sequauian  and  of  tho 
Armorican  districts.  The  mean  annual  temperature  of 
Angers  is  3°  Fahr.  above  that  of  Paris ; the  rainfall  at  the 
same  ptace  is  only  l8aC4  inches,  but  rises  to  23'G  inches 
farther  down  the  river,  and  27’75  as  the  sea  is  approached. 
Notwithstanding  this  deficiency  of  rain,  the  frequent  fogs, 
combined  with  the  peculiar  nature  of  the  soil  iu  the  south* 
east  of  the  department,  produce  a degree  of  moisture 
which  is  highly  favourable  to  meadow  growths.  Tho 
winter  colds  are  never  severe,  and  readily  permit  the  culti- 
vation of  certain  trees  which  cannot  be  reared  in  tho 
adjoining  departments. 

Of  the  entire  area  more  than  one-half  U arable  ; one-tenth  is 
occupied  by  meadows  ; and  considerably  smaller  areas  aro  occupied 
by  woods,  vineyards,  and  heath  respectively.  Oxen  number 
225,000,  pigs  100,000,  and  sheep  68,500  ; these  figures  represent  a 
considerable  commercial  activity,  ns  moat  of  the  animals  are  pur- 
chased out  of  neighbouring  departments  for  the  purpose  of  being 
fattened.  Cholct  alone  exports  annually  1 00, OOfiT cattle,  150,000  or 

200.000  sheep,  and  25,000  or  30,000  pigs.  The  number  of  horses 
in  the  department  is  55,000,  chiefly  of  a race  much  used  for  light 
cavalry  service.  The  cavalry  school  is  at  Saumur  within  this 
department  The  production  of  cereals  is  in  excess  of  the  con- 
sumption ; there  are  extensive  areas  in  the  valleys  of  th->  Loire  and 
Sarthe  under  hemp,  and  linseed  and  colza  oil  are  produced  in 
quantity.  The  legumes  of  Saumur  and  Angcre  are  *j>ecially  prized, 
the  wiue  of  the  department  (14,000,000  gallons  in  I860)  is  fairly 
good,  and  the  white  wit*  of  Saumur  is  exported  and  sold  as  spark- 
ling champagne  (about  6,000,000  bottles  yearly).  Cider  is  pro- 
duced, and  largo  quantities  of  apples,  nssrs.  'and^.lnms  are  exported 
to  the  markets  of  Paris,  England,  ana  Russia.  Floriculture  is  an 
important  industry,  and  the  forests  of  oak  and  beech  abound  in 
game  (stag,  roebuck,  wildboar).  Near  Angers  are  slate  quarries  in 
which  3250  workmen  are  employed  ; ana  the  " Lay  on-et- Loire  M 
coal-bed  produced  in  1881  15,238  tons  of  coaI  and  anthracite,  which, 
however,  did  not  supply  the  demand  of  tho  department.  There  are 
sandstone  quarries  in  the  nrroudiMements  of  Saumur  and  Bauge. 
Cholet,  the  chief  manufacturing  town,  is  famous  for  its  pocket- 
handkerchiefs  ; it  has  also  ir.au ufactures  of  linen  cloths,  flannels, 
and  cotton  studs,  worsted  and  cotton  thread  factories,  and  blench- 
ing works.  Similar  manufactures  are  carried  on  «t  Angers ; tho 
speciality  of  Saumur  is  the  making  of  enamel*  and  beads,  in  which 
it  employs  600  workmen,  producing  goods  to  the  annual  value  of 

1.500.000  francs.  The  imputation  of  the  department  was  517,253 
in  1876,  being  an  increase  of  141.714  since  1801.  Thero  aro  fivo 
arronduiscments, — Angers,  Bang*4,  Cholet,  Saumur,  and  Segrr.  Tho 
japital  is  Angers. 

M AlN PUR f,  or  Mynpooree,  a district  in  the  lieutenant- 
governorship  of  the  North-Western  Provinces,  India,  be- 
tween 2G*  52'  30"  and  27a  30'  N.  lat.,  and  7S°  27'  45" 
and  79"  29'  30"  E.  long.,  is  bounded  on  tho  N.  by  Ktah, 
on  the  E.  by  FarrukhAbAd,  on  the  S.  by  Etawah,  and  on 
tho  W.  by  Muttra  and  Agra,  and  has  an  area  of  1G‘J7  square 
miles,  of  which  9l'J  arc  cultivated,  and  190  cultivable. 
It  consists  of  an  almost  unbroken  level  plain,  intersected 
by  small  rivers,  but  unvaried  by  any  greater  elevations  than 
a few  undulating  sand  ridges.  It  is  wooded  throughout 
with  mango  groves,  and  isolated  clumps  of  babul  trees 
occasionally  relieve  the  bareness  of  its  saline  usar  plains. 
On  tho  south-western  boundary  the  Jumna  flows  in  a deep 
alluvial  bed,  sometimes  sweeping  close  to  the  high  banks 
which  overhang  its  valb-y,  and  ot  others  leaving  room  for 


a narrow  scrip  of  ftrtile  son  between  tho  river  and  the 
upland  plain.  From  the  low-lying  lands  thus  formed  a 
belt  of  ravines  stretches  inhtnd  for  some  2 miles,  often 
covered  with  jungle,  but  affording  good  pasturage  for  cattle. 
Moving  north-eastward  from  this  point,  one  reaches  in 
succession  tho  small  rivers  A gangs,  Scngar,  Rind,  Isan, 
and  KAli  Nadi,  most  of  which  supply  water  to  a small 
tract  on  either  side,  besides  giving  origin  to  rich  deposits 
of  cultivable  silt.  The  Etawah  and  Cawnpnr  branches  of 
tlio  Ganges  canal  intersect  the  district  for  irrigation 
purposes,  and  the  Lower  Ganges  canal,  when  completed, 
will  furnish  additional  facilities  in  the  same  direction. 

The  census  of  1872  returned  the  population  of  the  district  «t 
765,783  (males,  42G.955  ; female*,  338,828).  The  Hindus  num- 
Iwred  724,663,  Mohammedans  40,965,  Christians  85.  Among 
high-caste  Hindus,  the  Brahmans  number  67,072,  and  form  a 
Wealthy  landholding  claws.  Rajputs  ore  returned  *at  60,155, 
j amongst  whom  the  Chaufiau9  form  the  largest  clan.  They  hav* 
1 long  formed  the  aristocratic  class  of  the  district,  and  in  1872 
owned  44  per  cent  of  tho  total  area.  Much  of  their  hereditary 
property  is,  however,  pausing  out  of  their  hands  into  those  ot 
merchants  and  traders.  Of  tho  lower  caste*  the  roost  important 
arc  tho  A hire,  numbering  123,358,  who  own  over  12  per  cent 
. of  the  soil.  For  many  centuries  this  tribe  consisted  of  lawless 
robber  hordes,  who  held  tho  fastnesses  of  the  Jumna  ravines; 
and,  though  they  have  now  been  reduced  to  a comparatively  in- 
dustrial life,  they  still  continue  to  afford  tho  local  authorities 
much  trouble  and  anxiety.  Tho  ChamdrB,  103,193  in  number,  are 
mere  hewers  of  wood  and  drawers  of  water  for  tho  laudholding 
classes,  who  held  them  in  a condition  of  absolute  serfdom  under 
native  rule.  Other  important  Hindu  tribes  are  Karhhis  (72,898), 
Lodhis  (53,658),  Gaduriya*  (28,047),  and  Knbdrs  (25,273).  The 
Moslems  are  for  the  most  part  poor  ami  without  social  influence. 
Only  four  towns  in  the  district  contaiu'a  population  exceeding  5000: 
MAinpuif,  21,117;  Shikohabad,  10,069;  Bhongaon.  6271:  and 
Karb.il,  5574. 

Muinpnrf  is  one  of  the  districts  where  the  question  of  femals 
infanticide  has  long  encaged  the  attention  of  Government,  and 
even  us  late  as  1372  this  practice  was  bo  common  as  in  a great 
in  ensure  to  account  for  tho  largo  preponderance  of  males  in  the 
general  population.  In  1842  measures  were  first  introduced  for 
the  supervision  of  the  Chauhin  Rajputs  and  Phitik  Abire,  among 
whom  the  practice  was  most  common.  Every  female  birth  had  to  bo 
duly  reported  and  authenticated,  together  with  a subsequent  report 
on  tho  child's,  health.  Illness  had  to  be  immediately  announced  to 
the  notice,  who  held  an  investigation.  These  rules  remained  in  force 
until  supplemented  by  those  of  the  Infanticide  Act  of  1870.  In  1843 
there  was  not  a single  female  child  among  these  tribes  ; in  1847 
therowere  but  two  hundred  and  ninety-nine.  In  1851  a convention  of 
tho  heads  of  clans  was  held,  when  a body  of  rules  was  drawn  up  sad 
subscribed  to,  but  they  wore  never  observed.  In  1865  a census  of  tho 
Chauhnn  and  Pbdtak  villages  was  held,  when  six  of  the  former 
were  found  without  a single  female  infant.  In  some  cases  a daughter 
had  never  been  known  in  tbo  village.  In  1870  it  was  found 
necessary  to  impose  more  stringent  rules,  and  a special  Infanticide 
Act  was  passed  by  the  viceregal  council.  Inquiries  instituted  in 
connexion  with  the  census  ol  1872  revealed  the  fact  that  many 
other  tribes  than  tho  Chauhin* and  Ph.itnks  were  implicated  in  tho 
practice.  Iu  1S75,  although  a targe -proportion  of  the  community 
n «1  so  far  reformed  in  this  respect  as  to  bo  exempted  from  th» 
•pedal  supervision  provided  by  tho  Infanticide  Act,  there  were  still 
two  hundred  and  seventy-six  villnges  on  tho  **  proclaimed  list'* 
under  the  surveillance  ot  a specially  organized  police,  maintained 
l»y  a tax  levied  on  the  guilty  communities. 

In  .Mjinpuri  almost  every  acre  of  available  soil  is  nnuer  tillage. 
The  total  area  under  cultivation  at  the  date  of  the  Uat  settlement 
was  607,991  acres.  Kharij  or  ram  crops  included  cotton,  48,901 
acres;  joar,  120,497  j btljra,  74,028;  indigo,  5369  ; with  a littlo 
matte,  rice,  hemp,  Ac.,  making  up  a total  of  299,850  acres.  Hal i, 
or  spring  crops  were  the  following  : — wheat,  105,483  acres  ; barley, 
60,443  ; wheat  and  bailey  mixed  together,  66,488  ; with  gram, 
poppy,  Ac  , making  a total  of  282,376  acres.  Thera  were  also 
17,523  acres  under  sugar-cane.  Of  the  607,360  acre*  cultivated  in 
1331,  337,726  were  utiimgated,  180,415  were  irrigated  by  private 
individuals,  and  39,219  by  Government.  Two-thirds  of  the  land 
is  held  by  tenants  with  rights  of  occupoucy,  and  one-lhin.1  by 
teuauts-at-will.  Maitipuri  suffers  little  from  floods  or  blight* 
but  in  former  years  it  used  to  be  severely  afflicted  by  drought 
The  means  of  communication,  added  to  the  targe  and  increasing 
irrigation  system,  are  now  probably  sufficient  to  protect  the 
district  from  extreme  distress  in  years  of  famine. 

Tlii  district  trado  is  almost  entirely  of  a rural  character.  The 
chief  exports  are  cotton,  grain,  indigo,  ghit  and  miscellaneous 
agricultural  produce  ; while  rL-.-t.ils,  English  piece  goods,  sugar. 
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tiedlar’s  ware*  tobacco,  oml  rice  are  imported.  Cotton  thread  is 
lsrgvlj  manufactured,  end  there  is  tome  trade  in  bangles,  hufoij  or 
pipes,  inlaid  wood-work,  and  other  fancy  articles.  Saltpetre  is 
renned  at  several  factories.  The  district  is  thoroughly  supplied 
with  land  snd  water  comm  uni*  at  ions.  Good  metalled  roadie  connect 
all  the  principal  towns  and  villages  ; the  East  Indian  Railway  runs 
for  23  miles  through  tho  bo  nth- western  angle  ; the  navigable  branch 
of  the  Ganges  canal  intersects  the  central  plateau  ; and  the  natural 
highway  of  the  Jumna  skirts  the  district  to  tho  sooth. 

The  groas  amount  of  assessment  in  1880-81  was  £115,182. 
Education  was  afforded  in  1860-31  by  151  schools  with'  4146 
pupils.  The  climate  is  hot  but  not  excessively  sultry  daring 
the  summer  months,  and  damp  or  foggy  during  the  cola  weather 
raiua  Tho  average  annual  rainfall  for  the  five  yean  ending 
1870-71  was  82*20  inches.  The  chief  endemic  disease  is  malarial 
fever.  s 

MAinpuri  anciently  formed  part  of  tlie  great  kingdom  of  Kananj, 
and  after  tho  fall  of  that  famous  state  it  was  dividod  into  a number 
of  petty  principalities,  of  which  RApri  and  Bhongaon  were  the  chief. 
In  1194  Kupri  was  made  the  scat  of  a Moslem  governor.  - Main  pari 
fell  to  the  Mughal*  on  Bdbar’e  invasion  in  1526,  and,  although 
temporarily  wrested  from  them  by  the  short-lived  Afghan  dynasty 
of  Sner  Shah,  was  again  occupied  by  them  on  the  reinstatement  of 
Humiyun  after  the  victory  of  Punipat  Like  the  rest  of  the  lower 
Doab,  Moinpuri!  passed,  towards  the  end  of  the  lost  century,  into 
the  power  of  the  Mahrattos,  and  finally  became  n portion  of  tho 
province  of  Oudh.  When  this  part  of  the  country  was  eoded  to  the 
British  in  1801,  MAiupuri  town  became  the  headquarters  of  the  ex- 
extensivo  district  of  Ltnwah,  which  was  in  1856  reduced  by  tho  for- 
mation of  Etah  and  MAinpuri  into  separate  collect  ora  tea.  On  tho 
outbreak  of  the  mutiny  in  1857,  the  regiment  stationed  at.  MAinpuri 
revolted,  and  attacked  tho  town,  which  was  successfully  defended 
by  the  few  Europoans  of  the  station  for  a week,  until  the  arrival  of 
the  JhAnsi  mutineers  made  it  necessary  to  abandon  the  district 

MXixroRf,  the  chief  town  and  headquarters  of  the 
above  district,  is  situated  in  27°  14'  15"  N.  1st,  79°  31  5" 
E.  long.,  and  had  a population  in  1872  of  21,117,  viz., 
Hindus,  17,596;  Mohammedans,  3435;  Christians  and 
“others/  146.  The  town  consists  of  two  separate 
portions,  MAinpuri  proper  and  Mukhamganj  ; the  former 
traditionally  dates  from  the  prehistoric  period  of  the 
AtaKdbh&ratOi  while  .the  latter  was  founded  by  BAjA 
Jaswant  Sinh  in  1803.  Holksr  plundered  and  burned  part 
of  the  town  in  1804,  but  was  repulsed  by  the  local  militia. 
Since  the  British  occupation  the  population  has  rapidly 
increased,  and  many  improvements  nave  been  carried  out 
The  Agra  branch  of  the  Grand  Trank  Hoad  runs  through 
the  ceutre,  and  forms  a wide  street  lined  on  both  aides  by 
shops,  which  constitute  the  principal  bazaar.  Besides  the 
usual  Government  offices,  dec.,  in  the  civil  station,  the  dhief 
buildings  aro  tho  police  station,  opium  warehouses,  jail, 
post-office,  dispensary,  two  largo  schools,  American  Presby- 
terian mission,  church,  reading-rooms ; there  are  two  public 
gardens.  The  town  carries  on  a considerable  trade  in 
cotton,  indigo  seed,  country  produce,  and  iron ; and  there 
is  a manufacture  of  wooden  articles  inlaid  with  wire. 

MAINTENON,  Fran^oisb  d’Aubigk£,  Marquiss  de 
(1635-1719),  the  second  wife  of  Louis  XIV.,  and  unac- 
knowledged queen  of  France  for  the  last  thirty  years  of  his 
reign,  was  bom  in  a prison  at  Niort  on  November  27, 
1635.  Her  father  Constant  d'Aubignd,  was  the  son  of 
Agrippa  d’AubignA,  the  famous  friend  aud  general  of 
Honry  IV.,  and  had  been  imprisoned  as  a Huguenot 
malcontent,  but  her  mother,  a fervent  Catholic,  had  the 
child  baptized  in  her  religion,  her  sponsors  being  the  Due 
de  la  Rochefoucauld,  father  of  the  author  of  the  J/axiW, 
and  the  Comtesae  de  Neuillant.  In  1639  Constant 
d’AubignA  was  released  from  prison  and  took  all  his  family 
with  him  to  Martinique,  where  he  died  in  1645,  aftet 
having  lost  what  fortune  remained  to  him  at  c&rda.  Madame 
d’AubignA  returned  to  France,  and  from  sheer  poverty 
unwillingly  yielded  her  daughter  to  her  sister-in-law, 
Madame  de  Villette,  who  made  the  child  very  happy,  but, 
unfortunately  for  her,  converted  or  pretended  to  convert 
her  to  Protestantism.  When  this  was  known,  an  order  of 
state  was  issued  that  she  should  be  entrusted  to  Madame 
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de  Neuillant,  her  godmother.  Every  means,  every 
indignity  even,  was  now  used  to  convert  her  back  to 
Catholicism,  but  et  the  last  she  only  yielded  ou  the  con- 
dition that  she  need  not  believe  that  the  soul  of  Madame 
de  Villette  was  lost  Once  reconverted,  she  was  neglected, 
end  sent  home  to  live  with  her  mother,  who  had  only  o 
small  pension  of  200  livrea  a year,  which  ceased  on  her 
death  in  1650.  The  Chevalier  de  MerA,  a man  of  some 
literary  distinction,  who  had  made  her  acquaintance  at 
Madame  de  Nenillant’e,  discovered  her  penniless  condition, 
and  introduced  his  “young  Indian,”  as  he  called  her,  to 
Scarron,  the  famous  wit  end  comic  writer,  et  whoee  house 
ell  the  literery  society  of  the  day  assembled.  The  wit, 
who  was  of  good  legal  family,  and  had  e kind  heart,  took  a 
fancy  to  the  friendless  girl,  end  offered  either  to  pay  for 
her  admission  to  a convent,  or,  though  be  was  deformed 
and  an  invalid,  to  marry  her  himself.  She  accepted  hia 
offer  of  marriage,  and  became  Madame  Scarron  in  1651. 
For  nine  years  she  was  not  only  his  moet  faithful  nurse, 
but  an  attraction  to  his  house,  where  she  tried  to  bridle 
the  licenco  of  the  converaation  of  the  time.  On  the  death 
of  Scarron  in  1060,  Anne  of  Austria  continued  his  pension 
to  his  widow,  and  even  increased  it  to  2000  livres  a year, 
which  enabled  her  to  entertain  and  frequent  the. literary 
society  her  hn&band  had  made  her  acquainted  with;  but  on 
the  queen-mother's  death  in  1066  the  king,  in  spite  of  all 
tho  efforts  of  her  friends,  refused  to  continue  her  pension, 
and  she  prepared  to  leave  Paris  fur  Lisbon  os  lady  attendant 
to  the  queen  of  Portugal  But  before  she  started,  she  met 
Madame  de  Montespan,  who  was  already,  though  not 
avowedly,  the  king’s  mistress,  at  the  Hfttel  d’Albret,  and 
the  lady  in  question  took  such  a fancy  to  her  that  she 
obtained  the  continuance  of  her  pension,  which  put  off  for 
ever  the  question  of  going  to  Portugal  Madame  de 
Montespan  did  yet  more  for  her,  for  when,  in  1669,  bef 
first  child  by  the  king  was  born  Madame  Scarron 
was  ostabliahod  frith  a large  income  and  a large  staff  of 
servants  at  Vaugirard  to  bring  up  the  king’s  childreu  in 
secrecy  as  they  were  born.  In  1674  the  king  determined 
to  have  his  children  at  court,  and  their  governess,  who 
had  now  made  sufficient  fortune  to  buy  the  estate  of 
Mnintenon,  accompanied  them.  The  king  had  now  many 
opportunities  of  seeing  Madame  Scarron,  and,  thoagh  at 
first  he  was  prejudiced  against  her,  her  even  temper  showed 
so  advantageously  against  the  storms  of  passion  and 
jealousy  exhibited  by  Madame  de  Montespan  that  sbe  grew 
steadily  in  hia  favour,  and  had  in  1678  the  gratification 
of  having  her  estate  at  Maintenon  raised  to  a marquisate, 
and  herself  entitled  Madame  de  Maintenon  by  the  king 
himself.  Such  favours  brought  down  the  fury  uf  Madame 
do  Montespan’6  jealousy,  and  Madame  de  Maintenon’s 
position  was  almost  unendurable,  until,  in  1680,  the  king 
severed  their  connexion  by  making  tho  latter  second  lady 
in  waiting  to  the  dauphiness,  and  soon  after  Madame  de 
Montespan  left  the  court  The  new  “amie”  used  her 
influence  on  tho  side  of  decency,  and’  the  queen  openly 
declared  she  had  never  been  so  well  treated  as  at  this  time, 
and  eventually  died  iu  Madame  de  Mainteuon’s  arms  in 
1683.  The  queen’s  death  opened  the  way  to  yet  greater 
advancement  ; iu  1684  she  was  made  first  lady  in  waiting 
to  the  dauphiness,  and  in  the  winter  of  1685,  or,  Voltaire 
says,  in  January  1686,  she  was  privately  married  to  the 
king  by  Harlay,  archbishop  of  Paris,  in  die  presence,  it  is 
believed,  of  P6re  la  Chaise,  the  king’s  confessor,  the 
Marquis  de  Montcbovreuii,  the  Chevalier  de  Forbin,  and 
Bontemps.  No  written  proof  of  the  marriage  is  extant, 
but  that  it  took  place  is  nevertheless  certain.  Her  life 
during  the  thirty  years  of  Ler  second  married  life  must 
be  studied  from  more  than  one  side,  and  can  be  eo  fully 
from  her  letters,  which  are  masterpieces  even  of  an 
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when  Madame  de  SevignA  wrote,  end  of  which  maay 
authentic  examples  are  extant  As  a wife  she  is  wholly 
admirable;  she  had  to  entertain  a man  who  would  not 
be  am  need,  and  had  to  submit  to  that  terribly  strict 
coart  etiquette  of  absolute  obedience  to  the  king’s  inclina- 
tions which  Saint-Simon  so  vividly  describes,  and  yet  be 
always  cheerful,  and  never  oompiain  of  weariness  or  ill- 
health.  Her  political  influence  has  probably  been  over- 
stated, bat  it  was  supreme  in  matters  of  detail  The 
ministers  of  the  day  used  to  discuss  and  arrange  all  the 
bosineas  to  be  done  with  the  king  beforehand  with  her, 
and  it  was  all  done  in  her  cabinet  and  in  her  presence,  but 
the  king  in  more  important  matters  often  chose  not  to 
consult  her.  Such  mistakes  as,  for  instance,  the  replacing 
of  Catinat  by  Yilleroi  may  be  attributed  to  her,  but  not 
whole  policies, — notably,  according  to  Saint-Simon,  not  the 
policy  with  regard  to  the  Spanish  succession.  Even  tho 
revocation  of  the  edict  of  Nantes,  and  the  Dragonnades  have 
been  laid  to  her  charge,  bat  there  can  be  no  doubt  that 
in  spite  of  ardent  Catholicism,  she  retained  a liking  for 
her  father’s  religion,  and  oppoeod,  if  not  very  vigorously,  the 
cruelties  of  the  Dragonnades.  She  was  probably  afraid  to 
say  much,  or  peril  her  great  reputation  for  devotion,  which 
had  in  1692  obtained  for  her 'from  Innocent  XJL  the  right 
of  visitation  over  all  the  convents  in  France.  Where  she 
deserves  blame  is  in  her  use  of  her  power  for  personal 
patronage,  as  in  compassing  the  promotions  of  Chamillart 
and  ViUeroi,  and  the  frequent  assistance  given  to  her 
brother  Comte  Charles  d’AnbignA.  Her  influence  was  on 
the  whole  a moderating  and  prudent  force,  and  tho  king, 
when  he  wanted  her  advice,  need  to  say,  “Qu’en  penaex 
voire  SoliditA  1 ” or  u Consultons  la  Raison.'*  Her  social 
influence  was  not  as  great  as  it  might  have  been  owing  to  her 
holding  no  recognised  position  at  court,  but  it  was  always 
exercised  on  the  aid*  of  decency  and  morality,  and  it  must 
not  be  forgotten  that  from  her  former  life  she  was  intimate 
with  tho  literary  people  of  the  day,  and  never  deeerted  her' 
old  friends.  Side  by  side  with  this  public  life,  which 
wo&ried  her  with  its  shadowy  power,  occasionally  crossed 
by  a desire  to  be  recognized  as  queen,  she  passed  a nobler 
and  sweeter  private  existence  as  the  foundress  of  St  Cyr. 
Madame  de  Maintenon  was  a born  teacher  ; she  hod  so  won 
the  hearts  of  her  first  pupils  that  they  preferred  her  to  their 
own  mother,  and  was  similarly  successful  later  with  the 
yoang  and  impetuous  Duchesne  do  Bourgogne,  and  she  had 
always  wished  to  establish  a home  for  poor  girls  of  good 
family  placed  in  such  Straits  as  she  herself  had  experienced. 
As  soon  as  her  fortunes  began  to  mend  aho  started  a small 
home  for  poor  girls  at  RueX  'which  she  afterwards  moved 
to  Noisy,  and  which  was  the  nucleus  of  the  splendid 
institution  of  8t  Cyr,  which  tho  king  had  endowed  in  1C86 
at  her  request  out  of  the  funds  of  tho  Abbey  of  St  Denis. 
She  was  in  her  element  there.  She  herself  drew  up  the 
rules  of  the  institution;  she  examined  every  minute  detail; 
she  befriended  her  pupils  in  every  way;  and  her  heart  often 
turned  from  the  weariness  of  Versailles  or  of  Marly  to  her 
“ little  girls  " at  St  Cyr  It  was  for  tho  girls  at  St  Cyr 
that  Racine  wrote  his  Either  and  his  Athalie , and  it  was 
because  he  managed  the  affaire  of  St  Cyr  well  that 
Chamillart  became  controller-general  of  the  finances.  The 
kter  years  of  her  power  were  marked  by  the  promotion  of 
her  old  pupils,  the  children  of  the  king  and  Madame  de 
Monthapan,  to  high  dignity  between  the  blood  royal  and 
the  peers  of  the  realm,  and  it  was  doubtless  under  the 
influence  of  her  dislike  for  the  Due  d’Orleans  that  the  king 
drew  up  his  will,  leaving  the  personal  caro  of  his  successor 
to  the  Due  de  Maine,  and  hampering  the  Duo  d ’Orleans 
by  a council  of  regency.  On  or  even  before  her  husband’s 
death  she  retired  to  St  Cyr,  and  had  tho  chagrin  of  seeing 
all  her  plans  for  tho  advancement  of  tho  Due  do  Maine 
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overthrown  by  means  of  the  parlement  of  Paris.  However, 
the  regent  Orleans  in  no  way  molested  her,  but  on  the 
contrary  visited  her  at  St  Cyr,  and  continued  her  pension 
of  48,000  livres.  She  spent' her  last  years  at  St  Cyr 
in  perfect  seclusion,  but  an  object  of  great  interest  to  all 
visitors  to  France,  who,  however,  with  the  exception  of 
Peter  the  Great,  fdund  it  impossible  to  get  an  audience 
with  her.  On  April  15,  1719,  she  died,  and  was  buried  in 
the  choir  at  St  Cyr,  bequeathing  her  estate  at  Maintenon 
to  hor  niece,  the  only  daughter  of  her  brother  Charles,  and 
wife  of  the  MarAchal  de  Noodles,  to  wboeo  family  it  still 
belongs.  Such  was  the  lifo  of  tho  extraordinary  woman 
who  kept  till  the  last  the  heart  of  Louis  XIV.,  marked  by 
a virtue  almoet  amounting  to  prudery,  in  strong  contrast 
to  the  generations  which  preceded  and  followed  her,  by  a 
love  of  power,  and  a uso  of  it  which  can  indeed  be 
excused  by  her  early  life,  but  which  woa  not  exercised  for 
tho  good  of  France,  and  by  a religious  devotion  which 
was  narrow,  if  not  violently  fanatical  but  sweetened 
throughout  by  her  ardent  love  for  her  “ little  girls,”  whom 
she  had  saved  from  the  difficulties  of  life,  and  whom  she 
loved  with  all  a mother’s  love. 

La  BsamncUs  published  the  Lsttret  d*  Madam*  d*  MainUnon, 
bat  much  garbled,  in  S vola.  in  1752,  and  on  a larger  acalo  in  B vola. 
in  1766.  He  also  in  1755  published  Mtmoire*  d*  Madam*  d* 
MainUnon,  in  6 vola.,  which  oauaed  him  to  bo  impriaoned  in  the 
Bastille.  Next  must  be  noted  Madam*  d*  MainUnon  peinU  par 
*U*  mtm*,  by  Madame  Suard,  1810  ; Uidoir*  d*  Madam*  d*  Main- 
Unon, by  Lafont  d’Aaaaonne,  1814  ; L*Urt*  intdiU*  d*  Madam*  d* 
MainUnon  *t  la  print****  de*  Urtin*,  1826,  reviewed  by  Sainte- 
Beure,  Canuorit*  du  Lundi,  voL  v. ; and  Hidoir*  d*  Madam*  d* 
MainUnon.  by  the  Duo  de  Noailles,  1848-58.  All  materials  for  her 
life  bare,  however,  been  superseded  by  Tbfophile  Lavallee'a  Hi*' 
toir*  d * St  Cyr,  reviewed  in  Cau**ri*t  du  Lundi , voL  viii,  and  by 
his  edition  of  her  Lettrt*  ki*tor\qu*i  *t  idrJlanU*,  4c..  in  7 vola, 
and  of  bar  Corrmondanc*  04n4raU,  in  4 vola.,  which  latter  most, 
however,  be  read  with  the  knowledge  of  many  forged  letters, 
noticed  ha  P.  Orimblot'a  Faux  Autograph**  d*  Madam*  d*  Main- 
Unon. Saint-Simon’s  fine  account  of  the  court  in  her  day  and  of 
her  career  ia  contained  in  the  twelfth  volume  of  Chlmcl  and 
Regular's  edition  of  hia  Mtmoir «*.  (H.  M.  8. ) 

MAINZ,  or  Mxntz  (in  French,  Mayekc*),  thA  largest 
town  in  the  grand  duchy  of  Hesse- Darmstadt,  one  of  the 
strongest  fortresses  in  Germany,  and  formerly  the  seat  of 
an  archbishop  and  elector,  is  situated  on  a rising  ground 
on  the  left  bank  of  the  Rhine,  nearly  opposite  the  influx 
of  the  Main.  The  fortifications,  which  consist  of  three 
enceinte*  with  a series  of  outlying  forts,  embrace  the  small 
town  of  Oastel  on  the  opposite  bank,  and  have  recently 
been  widened  bo  as  to  admit  of  s large  extension  of  the 
town.  Mainz  is  connected  with  Castel  by  a bridge  of 
boats,  and  the  Rhine  is  also  spanned  there  by  a railway 
bridge.  The  interior  of  the  town  consists  chiefly  of  narrow 
and  irregular  streets,  but  the  oldest  part  of  all,  to  the  west, 
was  almost  entirely  destroyed  by  the  ‘explosion  of  a powder- 
magazine  in  1857,  and  has  been  rebuilt  in  a much  improved 
style.  There  are  also  several  handsome  modern  streets  on 
the  side  next  the  Rhine,  which  is  bordered  by  a fine  quay, 
upwards  of  300  feet  in  breadth.  To  the  south  lies  thkf 
Neue  Anlage,  a park  laid  out  on  the  site  of  the  chateau 
of  Favorite,  where  the  duke  of  Brunswick  signed  his  famous 
manifesto  to  the  French  people  in  1792.  The  principal 
object  of  historical  and  architectural  interest  in  Mains  is 
the  grand  old  cathedral,  an  imposing  Romanesque  edifice 
with  numerous  Gothic  additions  and  details.  It  ww 
originally  erected  between  975  and  1009,  but  has  sine# 
been  repeatedly  burned  down  and  rebuilt,  and  in  its  present 
form  datee  chiefly  from  the  12th,  13th,  and  14tl>  centuries. 
The  largest  of  its  six  towers  is  300  feet  in  height  The 
whole  building  was  restored  by  order  of  Napoleon  in  1814, 
and  another  thorough  renovation  baa  been  recently  in  pro- 
gress. The  interior  contains  the  tombs  of  Bonifac*  the 
first  archbishop  of  Mainz,  of  Frauenlob  the  minnesinger, 


306  MAI- 

ind  of  most  of  the  arehiepiscopal  electors.  Mainz  possesses 
ether  eight  Roman  Catholic  churches,  the  most  noteworthy 
of  which  are  thoee  of  St  Ignatius,  with  a finely  painted 
sailing,  and  St  Stephen,  built  in  1318,  and  restored  after 
the  explosion  of  1857.  Tli©  old  electoral  palace,  erected 
In  1627-78,  now  contains  valuable  collections  of  Roman 
and  Germanic  antiquities,  a picture  gallery,  and  a library 
tf  130,000  volumes,  including  several  productions  of 
Gutenberg,  Fust,  and  Schoffer.  Among  the  other  principal 
buildings  are  the  palace  of  ihe  grand-duke,  built  in  1731-39 
as  a lodge  of  the  Teutonic  Order,  the  theatre,  the  arsenal, 
the  Government  bouse,  the  commandant's  residence,  and 
several  fine  private  houses.  A handsome  statue  of 
Gutenberg,  by  Thorwaldsen,  was  erected  at  Mainz  in  1837, 
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and  the  town  is  also  embellished  with  a statue  of  Schiller 
and  two  architectural  fountains.  Mainz  still  retains  many 
relics  of  the  Roman  period,  the  most  important  of  which 
is  the  Eigelstein,  a monument  believed  to  have  been  erected 
by  the  Roman  legions  in  honour  of  Druaua.  It  stands 
within  the  citadel,  which  occupies  the  site  of  the  Roman 
c&strum.  A little  to  the  south-west  of  tho  town  are  the 
remains  of  a large  Roman  aqueduct,  of  which  upwards  of 
sixty  pillars  are  still  standing.  The  educational  and 
scientific  institutions  of  Mainz  include  an  episcopal 
seminary,  a gymnasium,  a society  for  literature  and  art,  a 
musical  society,  and  an  antiquarian  society,  the  fine  collec- 
tion of  which  has  boon  mentioned  above.  The  university, 
founded  in  1477,  was  suppressed  in  1791. 

The  site  of  Mainz  would  seem  to  mark  it  out  naturally 
ss  a great  centre  of  trade,  but  the  illiberal  rule  of  the  arch- 
bishops and  its  military  importance  seriously  hampered  its 
commercial  and  indnstrial  development,  and  prevented  it 
from  rivalling  its  neighbour  Frankfort  It  is  now,  however, 
tho  chief  emporium  of  the  Rhenish  wine  trail c,  and  also 
carries  on  an  extensive  transit  trade  in  grain,  timber,  flour, 
and  oil  The  natural  facilities  for  carriage  by  water  are 
supplemented  by  seven  railways.  The  principal  manu- 
factures of  Mainz  are  leather  goods,  furniture,  carriages, 
chemicals,  musical  instruments,  and  carpets,  for  tho  first 
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two  of  which  it  has  attained  a wide  reputation.  Mainz  is 
the  seat  of  the  administrative  and  judicial  authorities  of 
the  province  of  Rheinhessen,  and  also  of  a Roman  Catholic 
bishop.  The  population  in  1880  amounted  to  61,322, 
including  a garrison  of  about  8000  men.  Fully  two-thirds 
are  Roman  Catholics.  Castel  has  about  5000  inhabitants 

Mainz,  one  of  the  oldest  cities  in  Genntny,  was  originally  * 
Celtic  settlement.  Its  strategic  importance  was  early  recognized  by 
the  Romans,  and  in  13  B.C.  Dnuus,  the  son-in-law  of  Augustus, 
erected  a fortified  camp  (eosfrwm)  there,  to  which  a smaller  casUUum 
(the  modem  Castel)  on  the  opposite  hank  was  afterwards  added. 
The  Celtic  name  became  Latinized  as  Maguntiaeum  or  Mcytudiacvtn, 
and  a town,  Maguntia,  gradually  arose,  which  became  the  capital 
of  Germania  Superior.  In  the  " Yolkerwanderungen,”  or  migra- 
tion* of  people*  during  the  gradual  dissolution  of  the  Roman 
empire,  Mainz  was  destroyed  on  different  occasion*  by  the 
Alemanoi,  the  Vandals,  ana  the  Hun*  (451  A.D.).  Christianity 
seems  to  have  been  introduced  at  an  early  period,  and  soon  after  its 
recovery  from  the  lost  of  three  calami  lie*  we  find  it  the  seat 
of  a bishop.  Iu  the  middle  of  the  8th  century,  under  Boniface, 
the  toe  became  an  archbishopric,  to  which  the  primacy  of  Germany 
was  annexed.  Charlemagne  built  a bridge  here  act!  granted  tho 
town  important  privilege*,  and  in  the  following  centurie*  it  was  tho 
seat  of  several  diets  ana  ecclesiastical  councils.  In  1354  Mains  was 
tho  head  and  mainspring  of  the  league  of  Rhenish  towns,  and  had 
attained  to  such  a pitch  of  commercial  prosperity  that  it  was 
known  as  the  4 1 Goldcno  Mainz.  ” Soon  after  this  time  it  is  believed 
that  the  population  was  as  numerous  as  at  tho  present  day.  In 
1482,  during  the  strife  between  tho  rival  archbishops  Diether  von 
Isenburg  and  Adolph  von  Nassau,  Mainz  espoused  the  causo  of  tho 
former,  hut  was  taken  by  the  latter,  who  had  the  support  of  tho 
emperor,  lost  its  imperial  privileges,  and  was  henoeforth  subject  to 
the  archbishop*.  Many  of  its  citizens  were  driven  into  exile,  and 
carried  into  other  lands  a knowledge  of  tho  art  of  printing,  which 
had  been  invented  at  Main*  by  Cut*nb*rg  in  1440.  In  tho  Thirty 
Yearn’  War  Main*  was  occupied  by  the  Swedes  and  the  French.  In 
1702  it  enthusiastically  welcomed  the  principles  of  tho  French 
Revolution,  and  opened  its  gates  to  the  Republican  troops  under 
General  Custino.  It  was  recaptured  in  the  following  year,  but  was 
ceded  to  France  by  the  peace  of  Campo  Formio  in  1797.  In  1814 
it  was  restored  to  Germany  and  handed  OTer  to  the  grand-dnchy 
of  Hesse,  remaining,  however,  a fortress  of  the  German  Confedera- 
tion, garrisoned  in  common  by  Prussian,  Austrian,  and  Hessian 
troops.  8inco  1871  it  has  boon  s fortress  of  tho  German  empire. 

For  further  information  consult  Schaab,  GtschichU  der  Stadt 
Mhinz,  1841-44  • K.  Klein,  Mainz  und  seine  Umgebungeit,  1868; 
Bockenheimer,  Bcilr&ge  mr  Geackiehte  der  Siadi  Mainz,  1874,  and 
Mainz  uni  Uwgtbvngen,  1880;  Werner,  Der  D<m  vim  Mains  unf 
seine  Denkm&ler,  1827-36.  (J,  F.  M.) 

MAISTRE,  Joseph  dk,  diplomatist  and  polemical, 
writer  was  born  at  Chambery  on  the  1st  April  1754, 
and  died  at  Turin  on  the  26th  February  1821.  The 
family  was  an  ancient  and  noble  one,  enjoying  the  title  of 
county  and  is  said  to  have  been  of  Languedocian  extraction. 
Tho  father  of  Joseph  was  president  of  the  senate  of  Savoy, 
and  held  other  important  offices.  Joseph  himself,  after 
studying  at  Turin,  received  various  appointments  in  the 
civil  service  of  Savoy,  finally  becoming  a member  of  the 
senate.  In  1786  he  married  Frangoise  de  Morand.  The 
ipvasion  and  annexation  of  Savoy  by  the  French  Re- 
publicans made  him  an  exile  Ho  did  not  take  refuge  in 
that  part  of  tbe  king  of  Sardinia's  domains  which  was  for 
the  time  spared,  but  betook  himself  to  the  as  yet  neutral 
territory  of  Lausanne.  There,  in  1796,  he  published  his 
first  important  work  (he  had  previously  written  certain 
discourses,  pamphlets,  letters,  drc.).  Consideration*  sur  la 
France.  In  this  he  developed  his  views,  which  were  those 
of  a Legitimist,  but  a Legitimist  entirely  from  tbe  religious 
and  Roman  Catholic  point  of  view.  The  philosophism  of 
the  18tb  century,  as  shown  in  its  political  views,  or  rather 
the  second  as  a consequence  of  the  first,  was  Joseph  de 
Maistre’s  life-long  object  of  assault 

After  the  atill  further  losses  which,  in  the  year  of  the 
publication  of  this  book,  the  French  Revolution  inflicted  on 
Sardinia,  Charles  Emmanuel  summoned  Joseph  do  Maistre 
to  Turin,  and  be  remained  there  for  tbe  brief  space  during 
which  the  king  retained  a remnant  of  territory  on  tbe 
mainland.  Then  he  went  to  the  island  of  Sardinia  itself. 
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aru!  held  office  at  Cagliari.  In  1802  he  was  appointed 
eavoy  extraordinary  and  minister  plenipotentiary  at  St 
Petersburg,  and  joomeyed  thither  the  next  year.  Although 
bis  post  was  no  sinecure,  its  duties  were  naturally  less 
engrossing  than  the  official  life,  with  intervals  of  uneasy 
exile  and  travelling,  which  he  had  hitherto  kuown,  and 
his  literary  activity  was  great.  He  only  published  a single 
treatise,  on  the  Principe  generator  des  Constitutions ; but 
he  wrote  his  best  and  most  famous  works.  Da  Pope,  De 
t Eglise  Gallicane , and  the  Soirees  de  St  Petei'tbourg , the 
kst  of  which  was  never  finished.  Du  Pape,  which  the 
second-n&med  book  completes,  is  a treatiso  in  regular  form, 
dealing  with  the  relations  of  the  sovereign  pontiff  to  the 
church,  to  temporal  sovereigns,  to  civilization  generally, 
and  to  schismatic  a,  especially  Anglicans  and  the  Greek 
Church.  It  is  written  from  the  highest  possible  standpoint 
•f  papal  absolutism.  The  Soirees  de  St  Dctersbotoy,  so  far 
as  it  is  anything  (for  the  arrangement  is  somewhat 
desultory),  is  a kind  of  tkiodicee,  dealing  with  the  fortunes 
of  virtue  and  vice  in  this  world.  It  contains  two  of  De 
Maistre’s  most  famous  pieces,  his  panegyric  on  the  execu- 
tioner as  the  foundation  of  social  order,  and  his  acrimonious, 
and  in  part  unfair,  but  also  in  part  very  damaging,  attack 
on  Locke.  The.  Du  Pape  is  dated  May  1817  ; on  the 
Soirees  the  author  was  still  engaged  at  his  death.  Besides 
these  works  ho  wroto  an  examination  of  the  philosophy  of 
Bacon,  some  letters  on  the  Inquisition  (an  institution  which, 
as  maybe  guessed  from  tho  remarks  just  noticed  about  the 
exeentioner,  was  no  stumbling-block  to  him),  and,  earlier 
than  any  of  these,  a translation  of  riutarch’s  “Essay  on 
the  Delay  of  Divine  Justice,  ” with  somewhat  copious  notes. 
After  1815  he  returned  to  Savoy,  and  was  appointed  to 
high  office,  while  his  Du  Pa/ x made  a great  sensation. 
But  the  world  to  which  ho  had  returned  was  not  altogether 
in  accordance  with  bis  desires,  lie  had  domestic  troubles  ; 
and  chagrin  of  one  sort  and  another  is  said  to  have  had 
not  a little  to  do  with  his  death  by  paralysis  at  no  very 
advanced  age.  Most  of  the  works  mentioned  were  not 
published  till  after  his  doatb,  and  it  was  not  till  1851  that 
a collection  of  Let  tits  et  Opuscule » appeared,  while  even 
since  that  time  fresh  matter  has  been  published. 

Joseph  do  Maistre  was  one  of  tho  most  powerful,  aud 
by  far  the  ablest,  of  the  leaders  of  the  Neo-CatUolic  and 
anti-revolutionary  movement  Tho  most  rcmarkablo  thing 
about  his  standpoint  is  that,  layman  os  he  was,  it  was 
entire!/  ecclesiastical  Unlike  his  contemporary  Bonald, 
Joseph  de  Maistre  regarded  tho  temporal  monarchy  as  an 
institution  of  altogether  inferior  importance  to  the  spiritual 
primacy  of  tho  pope.  He  was  by  no  means  a political 
absolutist,  except  in  so  far  as  he  regarded  obedience  as  the 
first  of  political  virtues,  and  be  seldom  loses  an  opportunity 
of  stipulating  for  a tempered  monarchy.  But  the  pope’s 
power  is  not  to  be  tempered  at  all,  either  by  councils  or 
by  tho  temporal  power  or  by  national  churches,  least  of  all 
by  private  judgment  The  peculiarity  of  Joseph  de  Maistre 
is  that  he  supports  bis  conclusions,  or  if  it  he  preferred  his 
paradoxes,  by  the  hardest  and  heaviest  argument  Although 
a great  master  of  rhetoric,  he  never  makes  rhetoric  do  duty 
for  logic  Every  now  and  then  it  is  possible  to  detect 
fallacies  in  him,  but  for  tho  most  part  he  has  succeeded  in 
carrying  matters  back  to  those  fundamental  differences  of 
opinion  which  hardly  admit  of  argument,  and  on  which 
men  take  sides  in  consequence  chiefly  of  natural  bent,  and 
of  predilection  for  one  state  of  things  rather  than  for 
another.  The  absolute  necessity  of  order  may  be  said  to 
have  been  the  first  principle  of  this  thinker.  He  could 
not  conceive  such  order  without  a single  visible  authority, 
reference  to  which  should  settle  all  dispute.  He  saw  that 
there  could  be  no  such  temporal  head,  and  in  the  pope  he 
thought  that  bo  saw  g spiritual  substitute.  Tho  anarchic 
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tendencies  of  the  revolution  in  politics  and  religion  were 
what  offended  him.  It  ought  to  be  added  that  he  was 
profoundly  and  accurately  learned  in  history  and  philosophy, 
and  that  the  superficial  blunders  of  the  18th  century 
phit'so/dies  irritated  him  as  much  as  their  doctrines.  T« 
Voltaire  in  particular  he  shows  no  mercy. 

A good  ana  complete  edition  of  Do  MaUtrs  has  yet  to  appear. 
Of  the  two  works  named  as  his  masterpieces,  I>u  Pape  is  to  be 
found  in  the  BibUotbique  Charpentiir,  and  the  Soirn*  >u  St  Piters- 
boury  is  printed  in  two  volumes,  the  fifteenth  edition,  so-called, 
bearing  date  Lyons,  1878.  (O.  SA.) 

MAISTRE,  Xavier  de,  the  younger  brother  of  Joseph, 
was  born  at  Chamblry  in  October  1763,  and  died  at  8t 
Petersburg  on  the  12th  June  1852.  He  served  when 
young  in  the  Piedmontese  army,  and  wrote  his  Voyage 
autour  de  ma  Chambre  when  he  was  in  garrison  at  Turin. 
This,  a delightful  fantasy  piece  which  may  have  owed 
something  to  the  example  of  Sterne  in  its  conception,  but 
which  is  quite  original  iu  execution,  he  showed  to  bis 
brother  Joseph,  and  on  his  approval  it  was  published  at 
Turiu  in  1794.  Xavier,  however,  shared  the  politics  and 
the  loyalty  of  his  brother,  and  the  annexation  of  Savoy, 
followed  as  it  was  at  no  long  date  by  the  extinction  of 
Piedmontese  independence,  made  him  quit  his  country. 
He  served  in  the  victorious  Austro- Russian  campaign  m 
which  Suwaroff  performed  such  wonders,  and  accompanied 
the  marshal  to  Russia.  For  a time  he  wds  in  very  reduced 
circumstances,  and  is  said  to  have  supported  himself  by 
painting  But  on  hia  brother’s  arrival  in  St  Petersburg 
lie  was  introduced  to  the  minister  of  marina  He  was 
appointed  to  several  posts  in  the  capital,  but  also  saw 
active  service,  was  wounded  in  the  Caucasus,  and  attained 
the  rank  of  major-general  He  married  a Russian  lady 
and  established  himself  in  his  adopted  country,  even  after 
the  overthrow  of  Napoleon,  and  the  consequent  restoration 
of  the  Piedmontese  dynasty.  For  a time,  however,  he  lived 
at  Naples,  but  ho  returned  to  St  Petersburg  and  died  there. 
Ho  was  only  once  at  Paris  (in  1839),  when  Sainte-Beuve, 
who  has  left  some  pleasant  reminiscences  of  him,  met  him. 
Besides  the  Voyage  already  mentioned,  Xavier  de  Maistre’s 
works  (all  of  which  are  of  very  modest  dimensions)  are  1a 
Lcpreitx  de  h Cite  <PA oste,  a touching  little  story  of  human 
misfortune,  Les  Prisonnicrs  du  Caucast,  a powerful  sketch 
of  Russian  character,  La  Jeune  Siberienne,  and  the 
Expedition  Nocturne,  a aequel  to  the  Voyage  autour  de  ma 
Chambre.  But  his  Voyage  is,  with  the  Lepreux , his  title  to 
fame.  Both  have  a certain  resemblance  to  Sterne,  the  first 
in  its  quaintness  and  desultory  arrangement,  the  second  in 
its  sentiment  Xavier  de  Maistre  is,  however,  much  legs 
artificial  than  hia  forerunner,  especially  in  his  pathos,  and 
he  is  also  much  better  bred.  His  style  is  of  remarkable 
ease  and  purity.  The  works  of  Xavier  de  Maistre,  with 
the  exoeption  of  some  brief  chemical  tractates,  are  usually 
printed  in  a single  volume,  which  figures  in  the  collections 
of  Cbarpenticr,  Gamier,  dzc. 

MAITLAND,  a town  of  Australia,  in  New  South  Wales, 
93  miles  north  of  Sydney,  in  the  valley  of  Hunter  river, 
and  communicating  with  Newcastle  and  Port  Hunter  both 
by  steamboat  and  railway.  It  consists  of  two  distinct 
municipalities — East  Maitland,  incorporated  in  1862,  aud 
West  Maitland,  in  1863.  The  former,  which  is  tho  seat 
of  a Roman  Catholic  bishop,  contains  a court-house,  a 
large  prison,  and  a mechanics’  institute  ; the  latter  a court- 
house, an  excellent  hospital  (Campbell’s  Hill),  a school  of 
arts  with  a considerable  library,  a benevolent  asylum,  n 
theatre,  and  a Dominican  nunnery.  The  district  is  a rich 
agricultural  country,  growing  maize,  barley,  oats,  wheat, 
tobacco,  grapes,  and  oranges ; coal  and  shale  are  regularly 
worked  near  the  town ; and  a good  trade  is  carried  od  with 
the  interior  townships.  The  inhabitants  number  7881, 
East  Maitland  having  2500  aud  West  Maitland  6381. 
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MAITLAND,  John  (1614-1682),  earl  and  afterward* 
duke  of  Lauderdale  in  the  peerage  of  Scotland,  was  a great- 
grandson  of  Sir  Richard  Maitland  (q.v.).  In  early  life 
a Presbyterian,  he  attended  the  Westminster  Assembly 
in  1643  as  an  elder  of  the  Church  of  Scotland;  and 
he  was  a party  to  the  surrender  of  Charles  L to  the 
English  army  in  1645.  Soon  afterwards,  changing  his 
politics,  he  became  a zealous  supporter  of  the  royal  cause, 
and  promoter  of  the  Engagement  for  raising  forces  for  the 
king's  rescue.  He  was  taken  prisoner  at  the  battle  of 
Worcester;  and,  on  being  set  at  liberty  in  1660,  ho  repaired 
to  the  Hague  and  accompanied  Charles  II.  to  Scotland. 
From  1663  he  was  virtually  ruler  of  Scotland, — at  first 
moderate  in  his  counsels,  but  afterwards  severe  in  his 
measures  against  the  Covenanters.  In  1672  he  was  made 
duke  of  Lauderdale  and  a Knight  of  the  Garter ; and  he 
had  also  an  English  peerage  conferred  on  him  (with  the  title 
of  earl  of  Guildford)  in  1674.  One  of  the  administrative 
council  known  as  the  “Cabal,’'  he  eventually  fell  into 
disgrace,  and  died  in  1682.  His  dukedom  and  English 
honours  expired  with  him;  the  earldom  of  Landordalo 
passed  to  hie  brother  Charles,  and  is  still  in  possession 
of  his  descendants.  The  voluminous  correspondence  of 
Lauderdale,  which  is  still  extant,  shows  that,  in  addition  to 
a remarkable  power  over  men  of  all  classes,  great  watchful- 
ness and  resolution,  and  very  clear  ideas  of  what  was  needed 
to  keep  Scotland  peaceful  and  in  a state  of  usefulness  for 
further  ends,  he  was  possessed  of  no  slight  learning. 

MAITLAND,  Sis  Richard  (1496-1586),  an  aazly 
Scottish  lawyer  and  poet,  was  born  in  1496.  His  father, 
William  Maitland  of  Lethington  and  Thiristane,  fell  at 
Flodden ; his  mother  was  a daughter  of  George,  Lord 
Sc  ton.  He  studied  law  at  the  university  of  St  Andrews, 

tnd  afterwards  in  France.  He  was  io  1552  one  of  the 
commissioners  to  settle  matters  with  the  English  about  the 
debatable  lands  on  the  borders,  and  about  that  time  had 
the  honour  of -knighthood  conferred  upon  him.  In  1554 
he  was  made  an  extraordinary  lord  of  session.  About 
1561  he  6eenu  to  have  lost  bis  sight,  but  this  did  not 
«ender  him  incapablo  of  attending  to  public  business,  as 
he  was  the  same  year  admitted  an  ordinary  lord  of  session 
by  the  title  of  Lethington,  and  in  1562  was  nomiftated 
lord  privy  seal.  Ho  resigned  this  latter  office  in  1567, 
in  favour  of  John,  prior  of  Coldingham,  his  second  son, 
but  he  sat  on  the  bench  till  he  attained  his  eighty-eighth 
r?-  Ho  was  an  amiable  and  accomplished  man,  and  died  j 
in  1586,  aged  ninety,  after  having  been  employed  in  public 
offices  for  upwards  of  seventy  years.  His  eldest  son, 
William,  forms  the  subject  of  next  article.  His  second 
ion,  John,  was  a lord  of  session,  and  was  mado  a lord  of 
parliament  in  1590,  by  the  titlo  of  Lord  Maitland  of 
Thiristane,  in  which  he  was  succeeded  by  his  son  John,  also 
for  some  lime  a lord  of  session,  who  was  created  earl  of 
Lauderdale  in  1624.  The  latter  was  tho  father  of  John 
Maitland,  duke  of  Landerdale,  noticed  above.  One  of  Sir 
Richard's  daughters,  Mary,  assisted  her  father  in  his 
itudies,  and  also  wrote  verses. 

Tha  poem*  of  Sir  Richard  Maitland,  none  of  them  lengthy,  aro 
fomewhat  satirical,  and  are  principally  directed  against  the  ibaww  of 
m time.  He  moat,  however,  he  regarded  as  the  industrious  collector 
md  preserver  of  in  any  pieces  of  ancient  Scottish  poetry.  These  were 
copied  into  two  large  volumes,  one  in  folio  and  another  in  quarto, 
ho  former  written  by  himself,  and  tho  latter  by  his  daughter. 
After  being  in  the  possession  of  his  descendant  the  duke  of  Lau- 
derdale, these  volumes  were  purchased  at  the  sale  of  the  duke's 
ibrory  by  the  celebrated  Samuel  Pcpys,  who  was  one  of  the  first 
jollcctora  of  rare  books  in  England.  They  have  since  been  pre- 
ferred iu  tho  Fepysian  Library,  Magdalene  College,  Cambridge. 
They  lay  there  unnoticed  for  many  years  till  lti*hop  Percy  pub- 
fished  one  of  the  poems  in  his  Jleliqu-rs  of  English  /Wry.  Several 
of  the  pieces  were  then  transcribed  by  John  Pinkerton,  who  after- 
wards published  them  under  the  title  of  JnaerU  ScoUish  Poems, 
comprising  Pieces  written  from  about  1420  tiU  1384,  with  Holes  and 
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a Glossary,  2 vols.  8 to,  London,  1784.  Sir  Richard  left  in  man* 
script  a history  of  the  family  of  Setoo,  sod  a volume  of  legd 
decisions  collected  by  him  between  the  years  1550  and  1665.  Both 
aro  preserved  in  the  Advocates’  Library,  Edinburgh,  and  the  latte* 
work  is  still  unpublished.  The  Poems  of  Sir  Richard  Maitland  were 
printed  in  1830  by  tho  Maitland  Clnb,  a literary  society,  founded 
in  Glasgow  in  1828,  which  took  its  name  from  him.  The  MS. 
used  for  the  purpose  was  one  preserved  in  the  Drummond  col- 
lection in  the  library  of  the  university  of  Edinburgh.  It  seems 
to  have  been  writteo  shortly  before  the  year  1627,  when  it  was 
presented  by  Drummond  to  the  library.  In  1829  there  wm  also 
printed  for  the  club  The  History  qf  the  House  of  Srytovn  to  the 
year  1659,  with  a continuation  to  1687  by  Alexander,  Viscount 
Kingston. 

MAITLAND,  William  (c.  1525-1573),  best  known  its 
Scottish  history  by  tho  name  of  bis  father's  estate  of 
Lethington,  near  Haddington,  where  he  resided,  was  the 
eldest  eon  of  Sir  Richard  Maitland,  noticed  above.  Born 
about  1525,  and  partly  educated  in  France,  he  was  at 
an  early  ago  initiated  into  public  life.  He  was  mado 
secretary  of  state  by  Mary  of  Guise  in  1558  ; but  the  favour 
with  which  he  regarded  the  views  of  the  reforming  party 
soon  exposed  him  to  the  queen  mother’s  resentment.  Ho 
became  one  of  the  “ lords  of  the  congregation,"  and  was 
also  one  of  the  Scottish  commissioners  who  negotiated  with 
QueeQ  Elizabeth  regarding  tho  terms  on  which  she  would 
agree  to  aid  the  Reformers.  Soon  after  Mary’s  arrival 
in  Scotland,  he  was  employed  in  two  embassies  to  Eng- 
land, and  was  made  first  an  extraordinary  and  then  an 
ordinary  lord  of  session.  He  had  a controversy  with 
Knox,  wbom  he  accused  in  the  General  Assembly  of  1564 
of  teaching  seditious  doctrine.  He  went  again  to  Eng- 
land as  ambassador  to  notify  the  queen's  marriage  to 
Darnley,  and  was  implicated  both  in  the  conspiracy  against 
Rizzio  and  in  the  Kirk  of  Field  tragedy,  though  he  was 
also  a member  of  the  secret  council  at  which  the  deposi- 
tions of  Darnley'a  murderers  were  taken,  and  signed  the 
act  of  council  accusing  Mary  of  being  the  author  of  the 
crime.  He  fought  against  the  queen  at  Langside,  but  at 
the  conference  at  York  identified  himself  in  a measure 
with  her  interests.  At  the  instance  of  the  regent  Murray 
he  was  in  1569  arrested  as  a participant  in  the  king's 
murder,  and  would  have  been  brought  to  trial  but  for  a 
ruse  of  Kirkcaldy  of  Grange,  who,  as  commander  of  Edin- 
burgh Castle,  conveyed  him  thither  as  a prisoner.  The 
two  principal  representatives  of  Mary's  cause,  Lethington 
and  Grange,  who  may  bo  described  as  the  forlorn  hope  of 
tho  captjve  queen,  held  the  castle  of  Edinburgh  for  some 
time  against  the  regent  Morton  and  an  English  force;  and, 
when  surrender  became  a matter  of  necessity,  they  made 
their  submission,  not  to  the  regent,  but  to  the  English 
queen.  Kirkcaldy  was  executed ; but  Maitland  died  in 
prison,  it  was  generally  believed  of  poison  administered 
by  his  own  hand,  on  9th  June  1573.  “Secretary  Mait- 
land" was  a man  of  great  learning  and  power  of  repartee, 
wanting  in  integrity,  but  skilled  in  intrigue,  and  reputed 
tho  most  accomplished  and  most  versatile  statesmen 
that  bis  country  has  produced  ; in  the  opinion  of  his  con- 
temporaries his  capacities  were  too  great  for  tho  narrow 
sphere  of  Scottish  politics. 

MAITTAIRE,  Michel  (1668-1747),  bibliographer  and 
editor,  was  a native  of  France,  and  wa3  born  in  1668. 
On  the  revocation  of  tho  edict  of  Nantes  his  parents,  who 
were  Protestants,  removed  to  England,  where  ho  was 
educated  at  Westminster  and  at  Christ  Church,  Oxford, 
graduating  in  1C9C.  From  1695  to  1699  he  .taught  in 
Westminster  School,  but  afterwards  devoted  himself  exclu- 
sively to  private  teaching  and  editorial  work.  He  died  on 
August  4,  1747. 

Maittairo  wa9  a great  lover  of  books,  bet  no  critic ; and  his 
numerous  editions  take  rank  only  as  compilation  a Hu  works  in- 
clude Do  Gretas  Lingum  lHaUctis,'\706  • SUphanorum  Hietoria, 
vitas  ipsorum  et  libras  complect ens,  1713  ; Hxstoria  Typogrcphorutn 
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tdiqHU  Pmrwentiwn,  vitas  t(  Ubrosecmphctrns,  1717;  Annnltx 
Typographic,  9 vols.  4to,  The  Hagiie,  Amsterdam,  and  London, 
1710—41  ; Marmora  Oxomimia,  1732 ; edition*  of  a large  number 
If  Latin  au thorn  (l.urrr tin?,  Pliwdrtw,  Sallust,  Terence,  Itc.),  a*  well 
a*  an  edition  of  Anacreon  (1725'  and  Miscellanea  Qrmcorum  aliquot 
aeriptorum  Carmiaa,  1722. 

MAIZE,  or  India#  Cos#,  Ztt i Mays,  L.,  from  £«a  or 
which  appears  to  have  been  “ spelt  ” ( Triiieu/n  spelta, 
L.X  according  to  the  description  of  Theophrastus,  is  of  the 
tribe  Pkalarldete  of  the  order  Graminem  or  grasses.  It  is 
unknown  in  the  native  state,  bnt  is  roost  probably  indi- 
genous to  tropical  America  (Endlicher,  Gen.  Pf.t  No.  742). 
Smalt  grains  of  an  unknown  variety  have  been  found  in 
the  ancient  tombs  of  Peru.  Ronafous,  however  (Hutoire 
maturelle  <£u  Mau\  quotes  authorities  (Bock,  1532,  Ruel 
and  Fuchs)  us  believing  that  it  came  from  Asia,  and  maize 
was  said  by  Santa  Rosa  de  Viterbo  to  have  been  brought 
by  the  Arabs  into  Spain  in  the  1 3th  century.  A drawing 
of  maize  is  also  given  by  Bonafous  from  a Chinese  work 
on  natural  history,  Li^hi-tchin,  dated  1562,  a little  over 
sixty  years  after  the  discovery  of  the  New  World.  It  is 
not  figured  on  Egyptian  monuments,  nor  was  any  mention 
made  of  it  by  Eastern  traveller*  in  Africa  or  Asia  prior  to 
the  16th  century.  On  the  authority,  however,  of  Mr  J. 
Crawford,  who  resided  for  nine  years  in  Java,  Bonafous  says 
it  had  been  cultivated  from  a very  ancient  period  in  the 
Asiatic  islands  under  the  equator.  And  that  it  was  received 
thence  into  China,  and  so  passed  westwards  into  India  and 
Turkey,  hence  its  name  of  “ Turkey  corn,”  under  which  title 
Gerard  in  1597  figured  and  described  seven  kinds,  as  well 
as  one  called  “ Corne  of  Asia.”  Both  Gerard  and  Bonafous 
think  that  it  first  came  from  the  East, ’but  that  on  the  dis- 
covery of  America  it  was  reintroduced  into  Europe  from 
that  country.  The  former  observes; — “These  kinds  of 
graioe  were  first  brought  into  Spalne,  and  then  into  other 
provinces  of  Europe  out  of  Asia,  which  is  in  the  Turkes 
Dominions ; as  also  out  of  America  and  the  Hands  adioyn- 
ing  from  the  East  and  West  Indies  and  Virginia,  Ac.” 
Ilumboldt  and  others,  however,  do  not  hesitate  to  say  that 
it  originated  solely  in  America.  It  had  been  long  and 
extensively  cultivated  there  at  the  period  of  the  discovery 
of  the  New  World.  The  plant  ia  monoecious,  producing 
the  ataminate  fmale)  flowere  in  a large  fi-tbery  panicle  ut 
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its  summit,  and  the  \feirale)  dense  spikes  of  flowers,  or 
••cobs,”  in  the  axils  of  the  leaves  below,  the  long  pink 
styles  hanging  out  like  a silken  tassel.  They  are  invested 
by  the  sheaths  of  leaves,  much  used  in  packing  oranges  in 
ftouth  Europe,  and  the  deli»te  ones  for  cigarettes 


in  South  America.  The  accompanying  figures  are  aftsr 
Nees  von  Esenbeck,  Geo.  PI.  Ft.  Germ.  Fig.  1 shows  a 
branch  of  the  terminal  male  inflorescence.  Fig.  2 is  a 
single  spikelet  of  the  same,  containing  two  florets,  with 
the  three  stamens  of  one  only  protruded.  ^ Fig.  3 is  a 


spike  of  the  female  inflorescence,  protected  by  the  sheaths 
of  leaves,— the  blades  being  also  present  Usually  the 
sheaths  terminate  in  a point,  the  blades  being  arrested* 
Fig.  4 is  a spikelet  of  the  female  inflorescence,  consisting 
of  two  outer  glumes,  the  lower 
one  ciliated,  which  enclose  two 
florets, — one  barren  (sometimes  , 
fertile),  consisting  of  a flowering  t 
glume  and  pale  only,  and  the 
other  fertile,  containing  the  pistil 
with  elongated  style.  The  ma-a 
of  styles  from  the  whole  spike 
is  pendulous  from  the  summit 
of  the  sheaths,  as  in  fig.  3. 

Fig.  5 showH  the  fruit  or  grain.  FM*  *'  F*m  e* 

More  than  three  hundred  varieties  are  known,  which 
diffef"  more  among  themselves  than  those  of  any  other 
cereaL  Some  cotno  to  maturity  in  two  months,  others 
require  seven  months ; some  are  as  many  feet  high  as 
others  are  inches ; some  have 
kernels  eleven  times  larger  than  , 
others.  They  vary  similarly  in 
shape  and  size  of  ears,  colour  of 
the  grain,  which  may  be  white,  Fio.  5,— Grain, 
yellow,  purple,  striped,  Ac.,  and  also  in  physical  characters 
and  chemical  composition, — in  short,  in  all  those  char- 
acters in  which  the  different  species  of  a genus  differ 
among  themselves.  The  varieties  grown  roost  abund- 
antly in  the  United  States  may  be  roughly  grouped  into 
four  great  classes.  The  “Flint”  varieties  are  most  common 
east  of  Lake  Erie  and  north  of  Maryland,  and  the  “ Dent” 
varieties  are  the  common  ones  west  and  south  of  tbsss 
points.  The  “Horsetoolh”  varieties  are  grown  extensively 
only  in  the  south,  and  there  they  are  grown  along  with 
the  dent..  These  three  classes  pass  into  each  other  by 
every  gradation,  and  the  grain  from  all  ia  similar  in 
chemical  composition.  The  “Sweet”  varieties  are  not  grown 
for  the  ripe  grain,  but  for  boiling  corn,  and  that  the  stalks 
may  serve  as  “corn  fodder.”  “Green  corn"  was  on  im- 
portant food  with  tho  native  Indians,  Many  of  the  tribe* 
celebrated  its  season  with  religious  ceremonies  and  festival*. 
In  the  large  cities  of  America green  corn”  is  a table 
luxury,  but  in  the  smaller  towns  and  country  districts  it 
is  an  important  article  of  food.  Chemical  analysis,  as 
well  as  common  experience,  shows  that  this  i#  a very 
nutritious  article  of  food,  being  richer  in  albuminoids 
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than  any  other  cereals  when  ripe  (calculated  in  the  dry 
freight).  It  is  capable  of  being  grown  in  the  tropics 
from  the  level  of  the  sea  to  a height  equal  that  of  the 
Pyrenees,  and  in  the  south  and  middle  of  Europe,  but 
it  cannot  be  grown  in  England  with  any  chance  of  profit, 
except  perhaps  as  fodder.  Frost  kills  the  plant  in  all  its 
stages  and  all  its  varieties  ; and  the  crop  does  not  flourish 
well  if  the  nights  are  cool,  no  matter  how  favourable  the 
other  conditions.  Consequently  it  is  the  first  crop  to  dis- 
appear as  one  oscends  into  the  mountain  regions,  and  com- 
paratively little  is  grown  west  of  the  great  plains  of  North 
America.  In  Brittany,  where  it  scarcely  ripens  the  grain, 
it  furnishes  a strong  crop  in  the  autumn  upon  sandy  soil 
where  clover  and  lucern  will  yield  but  a poor  produce.  It 
prefers  a deep,  rich,  warm,  dry,  and  mellow  soil,  and  hence 
the  rich  bottoms  and  fertile  prairies  of  the  Mississippi 
basin  constitute  the  region  of  its  greatest  production. 
Illinois  leads  in  total  amount,  producing  in  1879  nearly 
326  millions  of  bushels,  or  105  bushels  per  head  of 
population.  The  region  of  chief  production  in  the  United 
States  may  be  described  as  a rude  ellipse  900  miles  long 
from  east  to  west  by  600  miles  wide,  with  Springfield 
(the  capital  of  Illinois)  as  its  centre.  This  region  pro- 
duces annually  from  1000  to  1400  millions  of  bushels,  or 
nearly  three-fourths  of  the  total  crop  of  the  country. 

As  an  article  of  food,  make  is  one  of  tho  most  extensively 
used  grains  in  the  world.  Although  rich  in  nitrogenous 
. matter  and  fat,  it  docs  not  make  good  bread.  A mixture 
of  rye  and  com  meal,  however,  makes  an  excellent  coarse 
bread,  formerly  much  n3ed  in  the  Atlantic  States,  and  a 
similar  bread  is  now  tho  chief  coarse  bread  of  Portugal 
and  some  parts  of  Spain.  When  the  harder  “flint" 
varieties  are  roasted,  the  grains  “pop,"  the  skin  bursts, 
and  tho  whito  interior  swells  up,  emitting  a pleasant 
odour.  It  is  either  baked  into  cakes  called  tortilla  by 
the  Indians  of  Yucatan,  or  made  into  a kind  of  porridge, 
ns  in  Ireland.  When  deprived  of  the  gluten  it  constitutes 
oewego,  maizena,  or  corn  flour  (see  Letheby’s  Lectures  on 
Food , p.  19;  and  Foods,  by  E.  Smith,  156).  Maize  con- 
tains more  oil  than  any  other  cereal,  ranging  from  3 5 to 
9 '5  per  cent,  in  the  commercial  grain.  This  is  one  of  the 
factors  in  its  value  for  fattening  purposes.  In  distilling 
and  some  other  processes  this  oil  is  separated  and  forms 
nn  article  of  commerce.  When  maize  is  sown  broadcast 
or  closely  planted  in  drills,  the  ears  may  not  develop  at 
all,  but  the  stalk  is  richer  in  sugar  and  sweeter,  and  thb 
is  tho  basis  of  growing  “ corn-fodder.”  Tho  amount  of 
forage  that  may  be  produced  in  this  way  is  enormous ; 
50,000  to  80,000  of  green  fodder  are  grown  per  acre, 
which  makes  8000  to  12,000  !b  as  field-cured.  Sugar 
and  molasses  have  from  timo  to  time  been  manufactured 
from  the  com  stalks,  but  at  present  this  manufacture  is 
not  commercially  successful. 

lu  the  treeless  western  prairies  maize  is  often  grown  for 
fuel,  as  in  many  places  fuel  can  be  procured  so  cheaply  in 
no  other  way.  A hundred  bushels  of  ears  is  equal  iu 
heating  power  to  a cord  of  the  best  hard  wood,  and  may 
be  grown  for  a price  less  than  a cord  of  hard  wood  brings 
in  the  largo  cities.  The  use  of  corn  in  the  industries,  as 
the  raw  material  for  the  manufacture  of  alcohol,  whisky, 
starch,  glucose,  oil,  and  various  food  products,  increases 
year  by  year,  with  the  increase  of  facilities  for  production 
and  the  increasing  applications  of  chemistry  to  the  arts. 

For  fuller  details  tee  a paper  by  Professor  W.  H.  Brewer,  Yale 
Col.,  Conn.,  from  which  some  of  the  above  details  are  taken,  as 
well  as  the  Special  Report  on  Cereal  Products,  Washington,  1882, 
and  the  38th  Annual  Report  of  the  New  York  State  Agricultural 
Society,  1878.  (Q.  H.) 

MAJLATH,  Janos  or  John,  Count  (1786-1855), 
Hungarian  historian  and  poet,  was  born  at  Pest  on  the 
5th  of  October  1786.  First  educated  at  home,  ho  eubae- 
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quently  studied  philosophy  at  Eger  (ErlaU;  aud  law  at 
Gyor  (Raab),  bis  father,  Count  Joseph  MajlAth,  oa 
Austrian  minister  of  state,  eventually  obtaining  for  him  an 
appointment  in  the  public  service.  The  weakness  of  his 
eyesight  having  rendered  it  necessary  for  him  a few  years 
later  to  resigu  the  Government  secretaryship  to  which  be 
had  been  promoted,  MajUth  turned  his  attention  to  litera- 
ture, especially  devoting  himself  to  historical  research,  and 
the  translation  into  German  of  Magyar  folk-tales,  and  of 
selections  from  the  works  of  tho  best  of  his  country's 
native  poets.  Mqreover,  as  an  original  lyrical  writer,  aud 
as  an  editor  and  adapter  of  old  German  poems,  MajUth 
showed  considerable  talent;  and,  in  general,  his  activity 
as  an  author  was  remarkable,  his  various  literary  produc- 
tions in  German  and  Hungarian  amounting  together  to 
more  than  sixty  volumes.  During  the  greater  part  of  hit 
life  he  resided  either  at  Pest  or  Yienna,  but  a few  yeazs 
before  his  death  he  removed  to  Munich,  where  he  fell  into 
a state  of  destitution  and  extreme  despondency.  Seized 
at  last  by  a terrible  infatuatiou,  he  and  bis  daughter 
Henrietta,  who  bad  long  been  liis  constant  companion 
and  amanuensis,  determined  to  put  an  end  to  their  depend- 
ent position  by  drowning  themselves  in  tho  Lake  of  Stam- 
berg,  a few  miles  south-west  of  Munich.  This  fatal  resolu- 
tion was  carried  into  effect  on  the  3d  of  January  1655. 

It  is  generally  admitted  that  in  bis  great  historical  treatises 
Count  HajUth  has  failed  in  s critical  discrimination  between  th« 
merely  mythical  or  poetical  and  the  true  historical  element, — the 
former  not  unfrequently  being  allowed  to  nnduly  influence  and 
obscure  the  latter.  Tho  political  tendency'  of  bis  writings,  more- 
over, has  been  objected  to  especially  by  his  own  countrymen,  as 
being  too  conservative  and  over-favourable  to  Austria.  Or  his  his- 
torical workB  the  most  important  are  the  Gtschxchte  der  Magyar** 
(Vienna,  1828-31,  5 vols.  ; 2d  cd.,  Katisbon,  1852-63),  and  his 
Gesehithtc  des  toUrreiduxAen  Kaiscrataats  (Hamburg,  1834-50,  5 
vols.).  Specially  noteworthy  among  his  metrical  translations  from 
the  Hungarian  sro  the  Afagyarischo  Gedichie  (Stuttgart  and 
Tubingen,  1825) ; and  Eitn/y's  austrlcstne  Liebcslitder  (Pest,  1829 ; 
2d.  ed.,  1831 ; see  Kisvamtoy,  Sawdor).  A valuable  contribute* 
to  folk-lore  appeared  in  the  AlagyarixJu  Sagen,  Mar  dun,  und 
En&klungcn  (Brunn,  1825  ; 2d  cd.,  Stuttgart  and  Tubingen,  1837, 
2 vols.). 

MAJOLICA  See  Pottery. 

MAJOR,  or  Mair,  John  (c.  1470-1550),  a theological 
and  historical  writer,  was  born  at  the  village  of  Cleghorn, 
near  North  Berwick,  Scotland,  about  the  year  1 470.  After 
a short  period  spent  at  Cambridge,  he  entered  the  university 
of  Paris  in  1493,  studying  successively  at  the  colleges  of 
St  Barbe  and  Montaigu,  and  graduating  as  master  of  arts 
in  1496.  Promoted  to  the  doctorate  in  1505,  be  lectured 
in  philosophy  at  Montaigu  College  for  some  time,  and  had 
several  distinguished  auditors.  From  1518  to  1522  he 
held  tho  office  of  principal  in  the  university  of  Glasgow, 
John  Knox  being  among  the  number  of  those  who  attended 
his  lectures  there ; ho  was  afterwards  removed  to  St 
Andrew's,  where  George  Buchanan  was  one  of  his  pnpils 
in  1525.  He  appears  again  to  have  returned  to  France 
for  some  time,  but  we  find  him  once  more  at  St  Andrews 
in  1530,  where  he  was  head  of  St  Salvator's  College  from 
1533  until  his  death,  which  took  place  about  1550. 

He  wrote  In  Libras  Scntentiarum  ammentarius,  Paris,  1509- 
19  ; Dc  Eisioria  Gent  is  Scotorum  libri  sex,  Puri*,  1621 ; Caminen- 
Uirius  in  I’hynca  AristoUlis,  Paris,  1526  ; and  In  Quatttor  Eran- 
geha  Exposition**  Luculentm,  Paris,  1529.  By  Knox  he  is  spoken 
of  as  having  been  in  his  day  an  oracle  in  religious  matters  ; and  it 
has  been  conjectured  that  both  the  great  Reformer  and  Buchanan 
were  largely  indebted  to  him  for  their  advanced  opinions  on  politi- 
cal and  ecclesiastical  questions.  His  writings  do  not  now,  however, 
possess  any  inter,  t or  importance  apart  from  this  circumstance; 
and  even  Buchanan  ht9  allowed  himself  to  speak  of  hia  old  pre- 
ceptor as  41  Joannes  boIo  eoguomine  major." 

MAJORCA.  See  Balearic  Islands. 

MAJOR IANUS,  Julius  .Valerius,  emperor  of  the 
West  from  457  to  461,  was  the  successor  of  Avitus.  Ho 
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bad  been  • distinguished  soldier  under  Aetius,  and  also 
after  the  death  of  that  general ; for  his  election  to  the 
purple  he  was  indebted  to  the  powerful  Count  Riciroer, 
patrician  of  Rome.  To  put  a atop  to  the  harassing  incur- 
sions of  the  Vandals  he,  in  453,  resolved  to  lead  an  expedi- 
tion against  Gonserie  himself;  for  this  purpose  ho  got 
together  a large  army,  composed  chiefly  of  barbarians,  and, 
passing  the  Alps  in  November  458,  made  Lyons,  and 
afterwards  Arles,  hie  headquarters  until  the  preparations 
for  the  invasion  of  Africa  had  been  completed.  Having 
during  his  stay  in  Gaul  succeeded  in  pacifying  Theodoric, 
he,  in  the  beginning  of  460,  crossed  the  Pyrenees  for  the 
purpose  of  joining  his  armament  at  Carthagena.  Genseric, 
however,  after  all  overtures  for  peace  had  been  rejected, 
succeeded  through  the  treachery  of  certain  officers  in  surpris- 
ing thu  Roman  fleet,  most  of  the  ships  being  either  taken 
or  destroyed.  Mejorianus  returned  at  once  to  Gaul,  where 
he  made  peace  with  Genseric  in  the  following  year.  Boon 
afterwards,  while  at  Tortona  in  Lombardy,  ho  was  sur- 
rounded by  partisans  of  Ricimer,  end  compelled  to 
abdicate  (August  2,  461).  He  died,  most  probably  by 
violence,  five  days  afterwards,  and  was  eucceeded  on  the 
throne  by  Severus.  He  was  the  author  of  several  laws, 
which,  “remarkable  for  an  original  cast  of  thought  and 
expression,  faithfully  represent  the  character  of  a sovereign 
who  loved  his  peoplo,  who  sympathized  in  their  distress, 
who  hsd  studied  the  causes  of  the  decline  of  tho  empire, 
and  who  was  capable  of  applying  (as  far  as  snch  reforma- 
tion waa  practicable)  judicious  and  effectual  remedies  to 
tho  public  disorder*"  (Gibbon,  Dedine  and  fail,  chap. 
39k 

MAKALLA,  or  Maculla,  a port  on  the  south  coast  of 
Arabia,  in  14°  3V  N.  1st  and  49°  13'  E,  long.  The 
town,  which  appears  to  be  of  no  great  antiquity,  is  described 
by  Wcllsted  as  built  on  a low  projecting  point,  with  many 
lofty  and  substantial  houses,  and  a suburb  of  huts,  chiefly 
inhabited  by  slaves,  Somalis,  and  Arab  sailors,  on  tho  slopes 
leading  up  to  a lofty  chalk-hill  (Jebel  el-KAra)  which 
overhangs  tho  town.  Tho  Arab  inhabitants  are  of  the 
Beni  'IsA  tribe.  The  Somali  traders  do  not  settle  perman- 
ently in  Makalli,  but  they  form  an  important  element  in 
the  population.  There  nre  also  Indian  residents  (Banians). 
Tho  harbour  is  good,  and  tho  town,  which  may  bo  regarded 
as  tho  port  of  Hodramaut,  rose  during  the  decline  of  Aden 
to  the  rank  of  the  chief  emporium  between  India  and  the 
Somali  coast.  It  still  exports,  among  other  productions  of 
Hadramaut,  tobacco,  motber-of-pearl,  and  incense  to 
Jeddah  and  Bhark  fins  to  India,  but  has  lately  declined 
in  the  general  transformation  of  the  character  of  the 
Eastern  trade  According  to  the  latest  Arabic  accounts 
(see  Badger  in  the  Academy,  March  4,  1882),  the  town 
contains  about  a thousand  houses  MnkallA  is  governed 
by  a prince  or  naklb  who  is  esteemed  ono  of  the  chief 
minor  potentates  of  that  coast  Tho  present  prince  Salah 
el-KesAdf  has  made  himself  quite  independent  of  the  sur- 
rounding Bedouins,  and  is  even  reported  to  have  mado 
conquests  in  the  interior. 

MAKKAIif.  Abu’l'AbbAa  Ahmed  ibn  Mohammed  el- 
Makkari,  Arabic  historian,  was  bom  at  TilimsAn  (Tlemcen) 
in  Algeria,  towards  the  close  of  the  16th  century,  and 
studied  at  Fes,  where  ho  remained  occupied  with  literary 
pursuits  till,  for  some  unknown  enuse,  he  was  driven  into 
exile  and,  after  visiting  Mecca,  settled  in  Cairo.  In  1628 
he  came  to  Damascus  after  a pilgrimago  to  Jerusalem. 
Warmly  received  by  the  scholars  there,  be  delivered  lec- 
tures on  tho  traditions  of  the  Prophet,  and  in  the  evenings 
entertained  hia  friends  with  stories  of  the  glories  of  Moslem 
Spain,  a subject  of  interest  to  all  Arabs,  and  especially  to 
tboee  of  Syria  His  friends  made  him  promise  to  reduce 
his  narrative  to  writing,  and  on  returning  to  Cairo  ha 


devoted  three  years  to  this  task.  He  had  divorced  bis 
wife  and  made  other  preparations  to  settle  definitively  in 
Damascus  when  death  overtook  him  in  1631. 


Mskknry’a  great  work,  The  Breath  of  Perfume  from  the  Branch  ef 
Qretn  Andalusia,  and  Memorials  of  i/s  Vizier  Lisein  ci-Dtn  ibn 
el  Kheelib,  consists,  a a tb«  name  indicates,  of  two  parts.  Tlis  first 
is  s general  history  and  description  of  Mohsmtncdsn  Spain,  mainly 
in  tho  form  of  analecta  from  a number  of  authors,  with  many 
veiaea  inter»r«reed.  Thin  |»rt,  which  is  of  great  historical  value, 
was  published  in  nn  (incomplete)  English  version  by  1’.  de  Gayangos 
(London,  16(0-43)  nnd  in  Arabic  by  Wright,  Krelil,  Dozy,  slid 
Dugnt  (Aueileeles  ntr  ihisloire  el  la  tiUeralure  des  Arabes  efKsvagnc, 
Leyden,  1865,  1856,  1858,  1861),  An  edition  in  four  volumes, 
published  st  Cairo  (1863),  contains  also  (in  vols.  hi.  slid  iv.)  the  life 
of  the  famous  statesman  nnd  author  I -lain  el-Dfn,  viiier  of  Oranada 
(o6.  1374),  Further  references  to  literature  are  given  by  Pertach, 
Arab.  Ifdschr.  ru  Oolh a.  No.  1697.  Among  other  storks  of  ilakkari 
a commentary  on  tho  prolegomena  of  Ibn  Khaldun  ia  mentioned 
(H.  Kh „ 8043). 

MAK6,  a corporate  town  of  Hungary,  end  capital  of 
the  trana-Tiaian  county  of  CaanAd,  is  situated  near  Sb* 
right  bank  of  the  Maros,  about  15  miles  cast-southeast  Ht 
Szeged,  in  46°  13'  N.  lab,  20°  28'  E.  long.  The  tewn 
consists  of  the  three  wards  of  BujAk,  Szent  Lurinez  (Saint* 
Lawrence),  and  UjvAroa  (New  Town),  and  has,  besides  \h* 
usual  official  buildings  connected  with  the  edministratsoa 
of  a county,  Roman  and  Greek  Catholic,  Lutheran,  ind 
Calvinist  churehee,  and  a synagoguo;  also  an  eleganl 
(Calvinist)  gymnasium,  the  bishop  of  CsanAd's  palace  and 
gardens,  royal  and  circuit  court*  of  law,  barrack*,  tax  and 
salt  offices,  a timber  trading  agency,  a manufactory  of 
agricultural  implements,  end  numerous  mills.  The  eur- 
rounding  country  is  fertile.  The  communal  lands  are 
extensive,  and  afford  excellent  pasturage  for  horses  and 
sheep,  as  also  for  large  herds  of  horned  cattle,  for  the  size 
aDd  quality  of  which  Maki  has  obtained  a high  repute. 
An  abundance  of  fish  and  aquatic  fowl  is  supplied  by  the 
Maros,  the  water  of  which  river  is  used  also  for  drinking 
purposes,  that  from  the  wells  being  unpalatable.  The  town 
is  protected  from  inundations  of  the  Maros  by  a powerful 
dike,  but  the  commune  nevertheless  sometimes  Buffer* 
during  the  spring  floods  (sec  Hunoauv,  vol  xil  p.  333). 
Tho  iKipulation,  which  is  chiefly  agricultural,  amounted  in’ 
1880  to  30,07  7,1  mostly  Magyars  by  nationality.  A great 
mrt  of  the  business  of  the  town  is  in  the  hards  of  Jews 
MAKRlZl.  Taki  el-Din  Ahmed  ibn  'All  el  Makrizl 
(1364s— 1441),  one  of  tho  most  meritorious  of  Arabic 
historians  and  archeologists,  was  descended  on  both  sides 
from  families  of  scholarly  distinction.  His  hereditary 
surname  of  Makrlzf,  by  which  he  is  usually  known,  waa 
derived  from  Makriz,  a suburb  of  Ba  Ibek,  with  which 
town  his  paternal  ancestors  bad  been  connected.  Tnkf 
el-Din  himself  was  bom  in  Cairo,  and  spent  his  life  mainly 
in  Egypt,  where  he  waa  brought  up  os  clerk  in  a Govern- 
ment office,  and  at  a later  date  be  became  Uohletib  (a  sort 
of  police  officer  in  charge  of  the  markets)  for  Cairo  and 
northern  Egypt,  and  afterwards  inspector  of  the  KalAneai 
foundation  et  Damascus.  He  declined  the  post  of  cadi 
in  the  latter  town.  He  was,  however,  mainly  engrossed  in 
scholarly  pursuits  as  a traditionist  and  a jurisconsult,  hut 
especially  ns  an  indefatigable  student  of  history,  llo  it 
reproached  by  his  contemporaries  for  a somewhat  inordinate 
zeal  in  theological  controversy,  but  otherwise  passed  a 
quiet  end  uneventful  life.  Makrizi’s  literary  activity  was 
very  great ; he  was  not  a man  of  original  power,  and  his 
books  are  largely  compilations,  in  which  he  is  not  elways 
scrupulous  in  naming  the  sourcee  to  which  he  is  indebted, 
but  his  learning  was  vast,  hia  observation  accurate,  ami  his 


* Roman  Catholics,  1 1,178  ; Greek  Catholics  1456  ; Greek  Es.Ure 
m r.n . Lutheran 445;  Jc»«. 


U'n"'jv«ol  his  birth  lJ  variosaly  Riven  s>  760,  76«,  769  S.W.  ; 
but  766  a.n.  (1364  ».o.)  U tha  dais  belt  s»lhe»tiest«l. 
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judgment  sagacious.  Uis  most  important  work  ia  the 
historical  and  topographical  description  of  Egypt  (El- 
Jfawd  'is  xea’l-T tibdr fl  dhikr  d-I/itat  xcal-Athdr ),  of  which 
%jx  edition  in  2 vols.  folio  has  appeared  at  BiilAk  (1270 
4.H.,  1654  A.D.).  This  is  in  many  respects  a monumental 
work ; the  elaborate  description  of  mediaeval  Cairo  is  of 
unique  interest.1  It  has  enjoyed  a great  reputation,  having 
•ven  been  translated  into  Turkish. 

Besides  this  work  Makrizf  wrote  * variety  of  other  books  bearing 
on  Egypt.  The  unfinished  Mula/o  is  a vast  alphabetical  cyclopaedia 
of  Egyptian  biography  ; three  volumes  of  the  author's  autograph  are 
at  Leyden  (ncocxx  of  the  printed  catalogue),  and.  one  is  at  Tans. 
Me  also  wrote  three  works  on  the  history  of  Egypt  under  the  Moslems. 
An  imperfect  copy  of  the  second  in  the  author  s autograph,  containing 
the  history  of  the  Fatimites.  is  at  Gotha  (Pertsch,  No.  1652  ; Koae~ 
garten,  Chrest.,  p.  xvil),  while  the  third  (history  of  the  Avyiibite 
and  Marauluko  sovereigns)  has  been  in  great  part  translated  by 
Qualremtr*  {Histoirt  des  Sultana  Mamlouks  de  VEgypte,  2 yola., 
1837-45).  Of  a biographical  dictionary  of  Material's  contemporaries 
one  autograph  volume  u preserved  at  Gotha  (No.  1771).  A number 
of  minor  works  of  our  author  ore  known  in  Europe  in  MS.,  and 
sereral  have  been  published,  via.,  on  the  Modems  in  Abyssinia,  by 
Kink,  1727  ; on  Mohammedan  Coinage,  by  Tychaen,  1797,  and 
French  translation  by  De  Sacy,  1797 ; on  Arab  Weights  and 
Measures,  by  Tychscn,  1800  ; ou  the  Arabic  Tribes  that  Migrated 
to  Egypt,  by  Wueetenfeld,  1847  ; History  of  Hadramaut,  by 
Noakowy,  1866.  Of  a great  work  on  the  earliest  history  of  tho 
Arabs  part  at  least  is  still  known  in  Egypt. 

For  further  details  aa  to  Makriri  an<l  his  writings  see  the  con- 
temporary biographies  published  by  De  Sacy  (Chred.  Arabs ) and 
Hamaker  (Spec.  Cat.  Cod . Lugd.  Sat.),  and  tbe  introduction  to 
Quatrcmire's  work  already  named. 

MALABAR,  a district  iu  the  Madras  presidency,  Iudii, 
between  10°  15’  and  12°  18'  N.  lat,  and  75°  14'  and 
7 6°  52'  E.  long.,  is  bounded  on  the  N.  by  South  KAnara,  on 
the  E.  by  Coorg,  the  Nilgiri  hills,  and  Coimbatore  district, 
on  the  S.  by  Cochin  and  Tra  van  core  states,  and  on  the  W. 
by  the  Arabian  Sea.  The  extreme  length  is  145  miles, 
while  the  breadth  varies  from  25  miles  in  the  north  to  70 
miles  in  the  south;  the  area  is  5763  square  miles.  Mala- 
bar is  singularly  diversified  in  its  configuration ; from 
the  eastward,  the  great  range  of  the  Western  GhAts, 
only  interrupted  by  the  PalghAt  gap,  looks  down  on  a 
country  broken  by  long  spurs,  extensive  ravines,  dense 
forests,  and  tangled  jungle.  To  the  westward,  gentler 
slopes  and  downs,  and  gradually  widening  valleys  closely 
cultivated,  succeed  the  forest  uplands,  till,  nearer  the 
seaboard,  the  low  laterite  table-lands  shelve  into  rice  plains 
and  backwaters  fringed  with  cocoa-nut -palms.  The  coast 
ruus  in  a south-easterly  direction,  and  forms  a few  head- 
lands and  small  bays,  with  a natural  harbour  in  the  south 
at  Cochin.  In  the  south  there  is  considerable  extent  of 
table-land.  The  mountains  of  the  Western  GhAt3  ruu 
almost  parallel  to  the  coast,  and  vary  from  3000  to  7000 
feet  in  height  One  of  the  most  striking  features  in  the 
country  is  the  PalghAt  gap,  a complete  opening  in  the 
Western  GhAts  some  25  miles  across.  The  chief  rivers 
are  the  Beliapatom,  Kota,  Mahe,  Beypur,  Kadelundi,  and 
PonAni.  One  of  the  most  characteristic  features  of  Malabar 
is  an  all  but  continuous  chain  of  lagoons  or  backwaters 
lying  parallel  to  the  coast,  which  have  been  formed  by  the 
action  of  the  waves  and  shore  currents  in  obstructing  the 
waters  of  the  rivers.  Of  these  backwaters  the  moat 
important  are  the  KavAi  and  Beliapatam  in  the  north, 
the  Payangadi,  Quilandi,  and  Elatur  in  the  middle,  and 
the  ChetwAi  and  Kodungaltir  in  the  south.  Connected  as 
they  are  by  artificial  canala,  they  form  a cheap  and  abundant 
means  of  transit ; and  a large  local  trade  is  carried  on  by 
inland  navigation.  Fishing  and  fisheuriog  is  an  important 

1 Various  extract*  have  been  published  in  Europe,  e g.,  the  History 
of  the  Copts,  ia  Arabic  and  German,  by  WuMtenfeld  (Gott.,  1845). 
For  other  extracts,  U*t  of  MSS.,  Ac..  wo  PerUch,  Arab.  Hand • 
echr,/ten  ru  Gotha,  No.  1675  ; and  Cat.  Codd.  MSS.  Or.  Mum  Brit., 
p.  15* 


industry,  the  value  of  the  exports  of  salt  fish  to  Ceyloa 
being  about  £ 20,000  per  annum.  The  forests  are  exteuaive 
and  of  great  value,  but  they  are  almost  entirely  private 
property.  The  few  tracts  which  are  conserved  have  come 
into  Government  bauds  by  escheat  or  by  contract.  Wiki 
animals  include  tbe  elephant,  tiger,  panther,  bison,  samlhar , 
spotted  deer,  hog,  Kflgiri  ibex,  hyaena,  and  bear.  Small 
game  is  very  abundant 

The  census  of  1872  retained  the  population  of  tht  district  at 
2,261,250,  namely,  Hindus,  1,637,914  ; Mohaminedaus,  581,609  ; 
Europeans,  2579;  Eurasians,  5409;  ustivo  Christiana,  32,280; 
Jaina,  31;  and  “ others,"  1428.  The  MoplA*  or  Mapilai,  who  form 
a leading  section  of  the  Mohammedans,  are  the  descendants  of 
Malayalam  converts  to  IslAm,  mainly  confined  to  the  coast  tract 
They  ore  fanatical  and  bigoted,  and  their  outrages,  partly  fanatical 
and  partly  agrarian,  have  for  long  been  a distinct  feature  in  Main- 
bar  history.  Many  of  these  outbreaks  hare  necessitated  the  use 
of  European  troops  for  their  suppression.  A few  Syrian  Chris- 
tiana are  fouud  in  the  south  of  the  district,  where  they  have  one 
church.  The  Roman  Catholics  have  sereral  churches  and  villages, 
the  chief  occupation  of  the  people  being  fishing  snd  cultivating 
vegetables.  The  existing  Ronton  Catholic  mission  dates  from  1656, 
having  been  founded  by  tho  Carmelites.  The  rrotesUnt  Basel 
mission,  established  in  1839,  has  founded  churches  and  schools  st 
Calicut,  Cannanore,  Tcllicherri,  and  PalghAt,  with  branch  establish- 
ments at  Cbombla  aud  Todakcl.  The  native  Christian  population 
ia  steadily  increasing,  mainly  through  the  conversion  of  low-c— 
Hindus,  who  gain  in  social  position  by  the  change.  Tbe  five  largest 
towns,  which  ore  nil  municipalities,  are  Calicut,  the  capital,  poputa 
tion  48,338;  PalghAt,  31,115;  Tellicherri,  20,479 ; Cochin,  13,688; 
and  Ciuinanore  (Kauanur)  town  and  cantonment,  10,265. 

In  1880-81  926,359  acres  were  under  cultivation,  and  2,869,965 
were  returned  as  cultivable.  Rice,  which  occupied  680,281  acres 
in  1861,  forms  the  principal  food  crop,  but  it  is  also  largely 
imported  from  neighbouring  districts.  Other  crope  are  ekoUtm, 
ragi,  chama,  gingeily  seed,  castor-oil  seed,  gram,  coffee,  pepper, 
ginger,  arrowroot,  cardamoms,  chillies,  onions,  cocoa-nut,  areca 
uut,  cinnamon,  Ac.  Cocoa-nut  gardens  form  one  of  the  greatest 
sources  of  commercial  wealth  ; the  value  of  the  exported  produce 
from  Madras  in  1880-81  was  £141,800,  chiefly  from  Malabar,  this 
being  a decrease  of  18  per  cent  on  the  year  preceding.  Pepper 
and  apices  yield  over  a quarter  of  a million.  As  a rule,  the 
peasantry  are  well  off*  and  free  from  debt.  The  district  is  uot  liable 
to  bligbt  flood,  or  drought  When,  however,  the  neighbouring 
districts  to  the  cast  suffer  from  scarcity,  Malabar,  which  ordinarily 
imports  grain,  Is  nflected  by  the  prevalence  of  high  price*. 

The  district  is  fairly  supplied  with  means  of  communication, 
and  possesses  400  miles  of  good  metalled  roods,  beside*  minor 
cart  tracks.  The  water  communication  provided  by  the  backwaters 
and  their  canals  hts  already  been  referred  to.  The  Madras  rail- 
way traverses  the  southern  part  of  the  district  for  a total  dis- 
tance of  89  miles  from  Walliar  to  Beypur.  Except  cloth  weaving, 
and  the  making  of  tiles,  bricks,  Ac.,,  at  the  mission  stations  at 
Calicut  and  Cannanore,  and  the  weaving  of  coarse  cotton  cloths 
and  mats  at  PalghAt,  there  are  no  local  manufactures  worthy  of 
mention.  Tho  weaving  of  calico,  which  derived  its  name  from 
Calicut,  seerus  to  have  altogether  died  out ; while  unsuccessful 
attempts  have  been  mad*  to  manufacture  canvas  at  Beypur  and 
silk  at  PalghAt.  Th*  principal  scats  of  commerce  are  Calicut, 
Cannanore,  Tellicherri,  Cochin,  PalghAt,  and  Bodagara.  In  1876- 
77  the  value  of  tbe  imports  (which  were  abnormally  increased  by 
the  famine  demand  for  rice)  amounted  to  £1,766,200,  of  which 
£1,118,000  was  for  rice  ; exports  £2,466,000,  of  which  £960,000 
represented  coffee.  European  hanks  are  represented  at  Calicut, 
Cochin,  and  Tellicherri. 

The  revenue  has  largely  increased  of  late  rears.  Ia  1880-81  the 
land  revenue  amounted  to  £176,062,  and  the  gross  revenue  to 
£332,628.  The  number  of  pupils  connected  with  th*  various 
schools  at  the  same  date  was  20,971.  The  principal  educational 
institutions  are  tbe  provincial  school  at  Calicut,  the  mission  school 
at  Tcllicherri.  the  PalghAt  high  school,  and  the  “ Kerala  Vidya 
Sala,"  recently  established  by  thezamorin,  for  the  instruction  of  the 
young  noblemen  of  his  family  and  of  other  influential  persona  in  the 
district.  Nearly  one  hundred  schools  are  exclusively  confined  to 
Moplas.  There  are  several  printing  ore  tars  at  Calicut  and  Cochin, 
and  at  the  latter  port  ore  published  two  English  and  two  Malay  - 
•lam  newspapers.  The  climate  of  tho  district  is,  on  the  whole, 
healthy;  the  rainfall  is  heavy,  averaging  120  inches  a year,  of 
which  about  80  inches  fall  in  June,  July,  aud  August  The  tem- 
perature varies  from  60°  in  December  to  about  92"  in  the  hot 
weather  in  May.  The  principal  diseases  are  small-pox,  dyaantery, 
and  fever. 

MALACCA.  The  town  of  Malacca  lies  on  the  south 
west  coast  of  the  Malay  Peninsula,  in  2*  1 4'  X.  lat  and 
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1 02*  12'  E.  long.  It  is  situated  on  a small  river  bearing 
its  name,  which  separates  it  into  two  parts.  That  on  the 
right  bank  is  occupied  by  the  old  Dutch  town,  and  that  on 
the  left  by  the  business  quarter,  which  is  connected  with 
the  former  by  a small  brid-%  and  is  chiefly  inhabited  by 
Chinese  and  native  traders.  The  view  of  Malacca  from 
the  harbonr  is  picturesque  and  pleasing  to  the  eye.  From 
Flagstalf  Hill  on  the  left — whose  slopes  are  always  of  a 
bright  emerald  green — to  St  John’s  Hill  on  the  right,  on 
which  stand  the  ruins  of  the  old  “ Dutch  redoubt,” — hidden 
in  a ous1)  of  wild  vegetation, —stretches  for  a distance  of 
about  half  a mile  a row  of  npacious  dwelling  bouses  belong* 
ing  to  European  and  wealthy  Chiuese  and  Arab  residents. 
These  houses  are  roofed  with  neat  red  tiles,  and  have 
windows  opening  to  a stone  verandah  facing  the  sea.  Each 
house  is  surrounded  by  a large  “compound,"  laid  ont  with 
a flower  garden  in  front  and  a “plantation  ” or  orchard  at 
the  back.  Adjoining  this  European  quarter  lies  a large 
suburb  of  native  and  other  dwellings  almost  concealed  in 
a dense  forest  of  beautiful  fruit  trees.  Behind  this  we  see 
a prominent  green  hill,  formerly  used  as  a fort,  and  now 
as  a Chinese  burial-ground,  and  beyond  this  the  horizon  is 
hemmed  in  by  a long  chain  of  the  Brnong  and  Kumbow 
Hills,  while  far  in  the  extreme  east  rises  the  jagged  com 
of  Mount  Ophir,  blue  as  sapphire  in  the  distance. 

Since  the  destruction  (in  1807)  of  the  old  Portuguese 
fort  erected  by  Albuquerque, the  “antiquities"  of  Malacca 
are  reduced  to  a mere  name.  At  the  foot  of  Flagstaff 
Hill,  however,  are  the  remains  of  the  massive  wall  which 
surrounded  the  hill,  with  an  arched  and  carved  gateway. 
On  the  summit  of  the  hill,  where  a fine  viow  is  bad  of  the 
harbour  and  the  Water  Islands,  are  the  ruins  of  the  first 
Christian  church  planted  in  Malayan  territory,  and  also  a 
portion  of  the  old  convent.  At  the  back  of  this  hill  to  the 
right  may  be  noted  the  barracks,  hospital,  and  convict 
lines,  and  massing  under  Borne  fine  “ansana"  trees — the 
shady  elms  of  the  East — we  reach  the  garden  of  the  old 
Dutch  stadthonse,  and  then  a green  square,  facing 
which  are  the  court-honse  aud  other  Government  build* 
ings,  and  the  old  Dutch  church.  All  these  buildings 
have  sloping  roofs  covered  with  small  square  tiles  after 
the  Dutch  style  of  architecture  of  the  1 6th  century.  This 
is  quite  a unique  example  of  Dutch  domestic  architecture 
in  the  East,  and  several  of  the  adjoining  streets  still  bear 
tbeif  Dutch  designation,  as  “Heren  Straat,”  “Jonkcr 
Strait,”  Ac.  The  atadthouse  is  approached  by  a fine 
flight  of  stone  steps,  forming  a covered  way  to  the  upper 
rooms.  These  are  occupied  by  the  governor  of  the  Straits 
Settlements  and  the  jndge  during  their  annual  or  biennial 
visits,  and  those  in  tbo  lowor  story  are  used  as  Government 
offices.  From  the  interesting  ruins  of  the  Dutch  redoubt 
on  St  John’s  Hill  an  extensive  view  may  be  had  of  the 
country  running  around  and  to  the  north  and  south  of 
Malacca.  Its  general  aspect  in  the  immediate  vicinity  is 
that  of  a flat  country  covered  with  luxuriant  “dusnons  ” or 
plantations  of  fruit  trees,  and  extensive  forests  of  tall 
timber;  beyond  tliis  is  an  open  country,  interspersed  with 
extensive  plantations  of  tapioca,  which  at  a distance 
resemble  fields  of  clover;  then  follow  rice-fields,  and 
marshes  or  fens,  and  at  the  foot  of  the  bills  patches  of 
virgin  forest,  the  whole  being  walled  in  by  a range  of  blue 
hills.  The  climate  of  Malacca  is  very  healthy,  and  the 
thermometer  in  the  shade  ranges  from  72*  to  84*  or  even 
Fahr.  The  population,  which  is  not  very  large,  con- 
sists of  Malays  of  the  surrounding  countries,  of  Malacca 
Portuguese  (the  mixed  darcendants  of  early  Portuguese 
settlers),  of  Chinese  proper  and  s large  number  born  of  i 
Malty  mothers.  There  is  also  a sprinkling  of  natives  of 
India  and  of  Arabs.  The  Malacca  Portuguese  employ  j 
themselves  as  fishermen,  servants,  and  clerks ; the  rest 
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are  chiefly  engaged  in  agricultural  and  commercial  pur- 
suits. 

In  consequence  of  its  ahallon-  harbour,  Malacca  has  been  com- 
pletely outstripped,  ns  s seaport  by  Singapore  and  Penang,  though 
it  still  carries  on  a brisk  trade  with  the  surrounding  countries  ua 
Malacca  cnnra,  stuffed  birds  of  beautiful  plumage,  poultry,  and 
large  quantities  of  the  most  luscious  fruits.  The  import  and  export 
returns  show  a large  apparent  increase  in  tbc  trade,— the  imports 
in  1680  amounting  to  $3,817, 848  (j£81  2,308),  and  the  exports  to 
! $3,634,640,  as  against  sn  average  of  $2,505,175  and  $2,577,020  re- 
spectively for  1869-72  ; and,  though  Malacca  has  been  a drag  on 
J the  revenue  of  the  colony  generally,  a marked  increase  is  shown  in 
the  principal  items  of  revenue,  viz.,  in  land  reuts,  truths  in  paddy, 
tapioca,  aud  fruits,  royalty  on  timber,  and  surrey  fees.  In  1880 
die  revenue  was  $182,323,  and  the  expenditure  $174,333,  while  the 
income  and  expenditure  of  the  municipality  in  the  same  year  wera 
$22,428  and  $18,899  respectively.  Tne  Government  *s  improving 
the  drainage  of  the  country  by  clearing  its  natural  water  course. 
The  municipality  has  no  debts,  and  the  general  progress  of  the 
settlement  daring  the  year  ending  1880  must  be  regarded  as  satis- 
factory, with  an  increase  under  almost  every  heading  of  revenue  that 
bids  fair  to  continue. 

See  C.  A.  Cameron,  Our  Tropical  Patten  ions  fit  Malayan  India, 
anti  Papers  Relating  to  M.  M.  Colonial  Possessions,  1879-1881. 

. MALACHI.  According  to  the  title  (Mat  l I)  the  last 
book  of  the  minor  prophets  contains  the  word  of  Jehovah 
to  Israel  by  the  hand  of  MalachL  The  word  may 

either  be  on  adjective,  “ angelic,”  or  may  signify  “ the  angel 
(messenger)  of  Jehovah.”  In  either  case  it  seems  a strange 
(though  hardly  an  impossible)  name  for  a man  to  bear, 
and  from  'ho  time  ot  the  Septu&gint,  which  translates  “ by 
the  hand  of  His  messenger.''  it  has  often  been  doubted 
whether  Malftchi  is  the  real  name  of  the  author,  or  only  an 
epithet  assumed  by  himself,  or  attached  by  the  collector 
to  a work  which  he  found  anonymous  (so  Ewaid),  with 
reference  to  iii.  I.1  A Hebrew  tradition  given  in  th« 

I Targum  of  Jonathan,  and  approved  by  Jerome,  identifies 
Malachi  wuh  Ezra  the  priest  and  scribe ; bat,  though  this 
opinion  is  ingeniously  supported  by  reference  to  ii.  7,  where 
1 the  priest  and  custodian  of  the  law  is  called  the  messenger 
j of  Jehovah  of  hosts,  it  is  unlikely  that  Ezra’s  name  wdfcld 
< have  been  lost  had  he  been  the  real  author.3 
j The  tradition,  however,  may  at  least  be  taken  as  imply- 
ing the  perception  of  a real  affinity  between  the  prophet 
and  the  great  restorer  of  the  law.  The  religions  spirit  of 
Malachi’s  prophecy  is' that  of  tho  prayers  of  Ezra  and 
; Kehemiob.  A strong  sense  of  the  unique  privileges  of  the 
children  of  Jacob,  the  objects  of  electing  love  (L  2),  the 
children  af  the  Divine  Father  (ii  10).  is  combined  with  an 
equally  strong  assurance  of  Jehovah's  righteousness  amidst 
the  many  miseries  that  pressed  on  the  unhappy  inhabitants 
, of  Judrea.  At  an  earlier  date  tho  prophet  Haggui  had 
taught  that  the  people  could  not  expect  Jehovah's  blessing 
while  the  temple  lay  in  ruin  a In  Malachi's  time  the 
temple  was  built  (i  10)  and  the  priests  waited  in  their 
office,  but  still  a cucso  seemed  to  rest  on  the  nation’s 
labours  (iii  9).  To  Malachi  the  reason  of  this  is  plain. 
The  “ law  of  Moses  ” was  forgotten  (iv.  4 [iii  22]) ; let 
the  people  return  to  Jehovah,  and  He  will  return  to  them. 
It  was  vain  to  complain,  saying,  “ Every  one  that  doeth 
evil  is  good  in  the  eyes  of  J ehovah,”  or  “ Where  is  the 
, Qod  of  judgment t" — vain  to  ask  “Wherein  shall  wo 
■ return  1”  Obedience  to  the  law  is  the  sure  path  to  bless- 
ing (ii  17— iii.  12). 

1 Stadc  (&  /.  A TluKe  II  is*.,  1382,  p.  308  ; comp.  1881,  p.  14; 
thinks  that  the  title  la  Mai.  i.  1 is  by  the  seme  hand  aa  that  in 
Zcch.  xil.  1,  and  that  both  are  copied  from  Zech.  ix.  1,  under  the 
misconception  that  KCO  was  to  be  comtrued  with  the  following  words. 

* The  LXX.  rendering  of  ».  1 gave  nee  to  strange  fanciet.  Jerome 
I and  Cyril  mention  that  some  supposed  the  prophet  to  hare  been  an 
angel  in  bodily  tons;  and  the  Vila  Prophetantm  of  Pseudo-Epipbanioe 
have  a “ word-myth  " to  the  effect  that  hie  profcheciea  were  regularly 
confirmed  by  an  angelic  apparition.  The  name  book  will  have  it  that 
Malachi  was  of  the  tribe  of  Zcbulon,  born  in  a town  Sophs  or  Snpherw 
had  hi*  name  from  hi*  great  beauty,  and  died  young 
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It  is  cot  easy  to  sty  whether  tht  law  to  which  Malaclii 
recalls  the  people  is  that  which  was.  established  by  the 
oovenant  taken  under  Ezra,  or  whether  the  prophat  wrote 
before  that  event  It  is  a least  the  Deuteronomic  law 
that  is  most  familiar  to  him,  as  appears  from  his  use  of  the 
name  Horeb  for  the  mountain  of  the  law,  and  the  Dcutero- 
oomic  phrase  M statutes  and  judgments  ”*  (iv.  4),  from  his 
language  as  to  tithes  and  offerings  (iii  8,  10,  comp.  Deut 
xii  11,  xxvL  12), 2 and  especially  from  his  conceptiou  of 
the  priesthood  as  resting  on  a covenant  with  Levi  (iL  4 *?.). 
The  abuses  of  which  he  particularly  complains  are  such  as 
were  found  rampant  by  Ezra  and  Nehemiah, — marriage 
with  foreign  women  (it  11,  comp.  Ezra  ix.,  Nch.  xiiL  23 
•7.,  Deut  vil  3)  and  f&ilnre  in  payment  of  sacred  dues  (iii. 
8 #j.t  comp.  Nek  x.  34  #7.,  xiiL  10  tq.,  Deut  xxvL  12  pj.). 
Add  to  this  that  the  position  of  the  priests  had  fallen  into 
eontempt  (iL  9),  and  that  the  oral  law  is  still  one  of  their 
chief  trusts  (iL  6 sq.)t  and  we  shall  be  disposed  to  conclude 
lhat,  if  Malachi’s  work  did  not  precede  the  reformation  of 
Ezra,  it  must  have  fallen  very  little  later,  and  before  the 
oew  order  was  thoroughly  established.3  The  prophecy  of 
Joel  shows  the  new  theocracy  in  much  fuller  development. 

The  object  of  Ezra  and  Nehemiah  was  to  establish  the 
law  by  means  of  the  organs  of  government  under  warraut 
from  the  Great  King.  Malachi  looks  for  reformation  in 
another  direction.  He  calls  the  people  to  repentance,  and 
hb  enforces  the  call'by  proclaiming  the  approach  of  Jehovah 
m judgment  against  the  sorcerers,  the  adulterers,  the  false 
■wearers,  the  oppressors  of  the  poor,  the  orphan,  and  the 
rtranger.  Then  it  shall  be  seen  that  He  is  indeed  a God 

righteous  judgment,  distinguishing  between  those  that 
serve  Him  and  those  that  serve  Him  nob  The  Sun  of 
Righteousness  shall  shine  forth  on  those  that  fear  Jehovah’s 
nme  ; they  shall  go  forth  with  joy,  and  tread  the  wicked 
ttider  foot  The  conception  of  the  day  of  fioal  decision, 
when  Jehovah  shall  come  suddenly  to  His  temple  (iii.  1) 
and  confound  those  who  think  the  presumptuous  godless 
Happy  (iii  15),  is  taken  from  earlier  prophets,  but  it  receives 
a special  character  from  an  application  of  a thought  based 
m Isa  xl  3.  The  day  of  Jehovah  would  be  a curse  not 
a blessing  if  it  found  the  nation  in  its  present  state,  the 
priests  listlessly  performing  a fraudulent  service  (L  7— iL  9), 
fhe  people  bound  by  marriago  to  heathen  women,  while  the 
tears  of  the  daughters  of  Israel,  thrust  aside  to  make  way 
for  strangers,  cover  the  altar  (iL  11-16),  all  faith  in  divine 
justice  gone  (iL  17,  iii  14  sq.)f  sorcery,  uncleanness, 
falsehood,  and  oppression  rampant  (iii.  5),  the  houso  of 
God  deprived  of  its  dues  (iii.  6),  and  the  true  fearers  of 
God  a little  flock  gathered  together  in  private  exercises  of 
saligiotrfparhaps  the  germ  of  the  later  synagogue)  in  the 
midst  of  a godless  nation  (iiL  16).  That  the  day  of 
Jehovah  is  delayed  in  such  a state  Qf  things  is  but  a new 
proof  of  His  unchanging  love  (iiL  6),  which  refuses  to  con- 
sume the  sons  of  Jacob.  Meantime  He  is  about  to  send 
His  messenger  to  prepare  His  way  before  Him.  The 

1 Malachi  had  the  law  of  Deuteronomy  in  ita  present  historical 
frame*  work  (the  opening  chapters),  according  to  which  all  "the  laws 
and  statutes*'  apart  from  the  Decalogue  wero  given  to  Motes  for 
Israel  upon  Horeb.  This  description  would  not  bold  good  of  the 
priestly  legislation,  which  accordingly  ts  hardly  contemplated  in 
Mai.  It.  4. 

• Malachi  indeed  assumes  that  the  u whole  tithe  ’’—the  Deulero- 
aomic  phrase  for  the  tithe  in  which  the  Levi  tvs  shared — is  not  stored 
in  each  township,  but  brought  into  the  treasury  at  the  temple.  But 
thLa  was  e modification  of  the  Deatexooomio  law  uaturally  called  for 
muter  the  circumstances  of  the  return  from  Babylon,  end  Neh.  x.  and 
xiiL  produce  the  impression  that  it  was  not  introduced  for  the  first 
time  by  Ezra  and  Nehemiah,  though  the  collection  of  the  tithe  wee 
enforced  by  them. 

* As  the  * governor  " in  L 8 is  hardly  Nehemiah,  Kohler  and  other 
recent  writers  think  of  the  period  between  Kebmuiah't  first  and  second 
visit  to  Jerusalem,  when  the  evils  complained  of  by  the  prophet  broke 
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prophet  Elijah  must  reappear  to  bring  back  ths  h carte  tf 
fathers  aod  children  before  the  great  und  terrible  day  of 
Jehovah  come.  Elijah  was  the-,  advocate  of  national 
decision  in  the  great  concerns  of  Israel’s  religion;  and  it  Is 
such  decision,  a clear  recognition  of  what  the  service  of 
Jehovah  means,  a purging  of  His  professed  worshippers 
from  hypocritical  and  half-hearted  service  (iiL  3)  that 
Malachi  with  his  intense  religious  earnestness  sees  to  be 
the  only  salvation  of  the  nation.  In  thus  looking  to  the 
return  of  an  ancient  prophet  to  do  the  work  for  which  later 
prophecy  is  too  weak,  Malachi  unconsciously  signalizes 
the  decay  of  the  order  of  which  he  was  on©  of  the  last 
representatives ; and  the  somewhat  mechanical  measure 
which  be  applies  to  the  peoplo's  sins,  as  for  example  when 
he  teaches  that  if  the  sacred  dues  were  rightly  paid  pro* 
gperous  seasons  would  at  once  return  (iiL  10),  heralds  the 
advent  of  that  system  of  formal  legalism  which  thought 
that  all  religious  duty  could  be  reduced  to  a system  of  set 
rules.  It  was  left  to  a greater  Teacher  to  show  that 
hypocrisy  and  vain  religion  might  coexist  with  Pharisaic 
exactness  in  the  observance  of  the  whole  letter  of  the  law. 
Yet  Malachi  himself  is  no  mere  formalist  To  him,  as  to 
tha  Deuteronomic  legislation,  tho  forms  of  legal  observ- 
ance are  of  value  only  as  the  fitting  expression  of  Israel’s 
peculiar  so  ns  hip  and  service,  and  ho  shows  himself  a true 
prophet  when  he  contrasts  the  worthless  ministry  of 
unwilling  priests  with  the  pure  offering  of  prayer  and  praise 
that  rises  from  all  corners  of  the  Hebrew  dispersion  (i.  11), 
or  when  he  asserts  the  brothorhood  of  all  Israelites  under 
their  one  Father  (ii.  10),  not  merely  as  a ground  of  separa- 
tion from  the  heathen,  but  as  inconsistent  with  the  selfish 
and  cruel  freedom  of  divorce  current  in  his  time.  It  is 
characteristic  of  later  Judaism  that  an  arbitrary  exegeaw 
transformed  this  anticipation  of  the  doctrine  of  marriage 
laid  down  in  the  gospel  into  an  express  sanction  of  the 
right  of  the  husband  to  put  away  his  wife  at  wilL4 

The  style  of  Malachi,  like  his  argument,  corresponds  in 
ita  generally  prosaic  character  to  that  transformation  or 
decay  of  prophecy  which  began  with  Ezekiel ; and  Ewald 
has  rightly  called  attention  to  the  fact  that  the  conduct  of 
the  argument  already  shows  traces  of  the  dialectic  manner 
of  the  schools.  Yet  there  is  a simple  dignity  in  the  manner 
not  unworthy  of  a prophet,  and  rising  from  time  to  time 
to  poetical  rhythm. 

The  exegetical  help*  to  the studyof  Malachi  are  mainly  thesameaa 
hare  been  already  cited  in  the  article  H ana  at.  Reference  msyaUobe 
made  to  the  lengthy  commentary  of  Reinkc  (Roman  Catholic),  1856, 
to  M.  Sanger,  jlaUaehi,  cine  exegetiscAe  Sttidie,  1867  ; and  among 
older  commentaries  to  that  of  Pococke  (2d  ed.,  1692).  (W.  B.  8.) 

MALACHITE,  an  ore  of  copper,  presenting  in  its  finer 
varieties  a beautiful  green  colour  which  has  led  to  its  use  as 
an  ornamental  stone.  It  is  chemically  a hydrated  basic 
carbonate  of  copper,  and  appear*  to  have  been  formed  in 
most  cases  by  the  action  of  meteoric  agencies  on  native 
copper,  red  oxido  of  copper,  copper  pyrites,  and  other  ores. 
Upon  these  minerals  the  malachite  frequently  forms  an 
incrustation.  Although  occasionally  found  in  crystals 
belonging  to  the  monoclinic  system,  ita  usual  mode  of 
occurrence  isin  stalactiticand  stalagmi tic  forms, — frequently 
with  a globular,  botryoidal,  or  m&mmillated  surface ; while 
in  other  cases  it  forms  compact  and  even  earthy  masses. 
The  stalagmitic  varieties  display,  when  fractured,  a beauti 
ful  internal  structure,  being  made  up  of  concentric  zones 
of  light  and  dark  tints  ; and  it  is  upon  this  structure  that 
much  of  the  beauty  of  polished  malachite  depends.  The 
colours  include  various  shades  of  apple-green,  emerald 

• la  IL  16  the  Targum  funders  " If  tfioa  hated  bar  put  b«r  sway,** 
this  translation  seems  to  be  in  tended  by  the  Maaaoretic 
1 punctuation.  We  ihould  probably  point  KXP  In  the  mom  u t Amh*t 
maihJt,  of  ertluss  not  Illegal  but  offensive  to  right  feclJng. 
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green,  and  verdigris-green.  Certain  varieties  of  the  mineral 
exhibit,  when  fractured,  a finely  fibrous  texture  and  soft 
silky  lustre.  The  name  malachite  is  derived  from  /laXa^y} 
(the  mallow),  in  allusion  to  the  resemblance  of  the  colour 
of  the  mineral  to  thitof  mallow  leaves.  Malachite  was  prob- 
ably one  of  the  green  minerals  described  by  Theophrastus 
under  the  general  name  of  <r/x«paySoc,  or  emerald.  It  is 
believed  to  have  been  the  sumraplus  medinu  of  Pliny, 
while  the  molocftitis  of  that  author  does  not  appear  to  have 
represented  our  modern  malachite.  Malachite  is  a mineral 
of  very  wide  geographical  distribution,  being  found  more 
or  less  abundantly  in  tbe  upper  part  of  most  deposits  of 
copper  ore.  Tbo  finer  varieties,  such  as  lend  themselves 
to  purposes  of  ornament,  arc,  however,  found  only  in 
Siberia,  in  Australia,  and  at  Pemba  on  the  west  coast  of 
Africa.  Probably  tbe  finest  deposits  in  tho  world  were 
those  discovered  some  years  ago  in  Prince  DemidofTs  mines 
at  Nijni  Tagitsk,  in  the  government  of  Ekateriuburg,  on 
tho  Siberian  side  of  tho  Ural  mountains.  The  mineral 
is  highly  prized  in  Russia  fur  use  in  mosaic  work,  and  for 
the  manufacture  of  vases,  snuff-boxes,  and  other  small 
ornaments.  Magnificent  examples  of  malachite  work,  in 
tho  shape  of  mantelpieces,  folding  doors,  tables,  chairs, 
and  other  articles  of  furniture,  have  occasionally  been 
executed.  Such  objects  oto  veneered  with  thin  slabs  of 
malachite  ingeniously  fitted  together  so  as  to  preserve  the 
pattern,  and  having  the  interspaces  between  the  com- 
ponent pieces  filled  up  with  a cement  formed  of  small 
fragments  of  the  malachite  itself.  Tho  mineral  is  s4wn 
into  slabs,  ground  smooth  with  emery,  nnd  finally  polished 
with  tripoll  Although  its  degree  of  hardness  is  only  from 
3*5  to  4,  it  takes  an  excellent  polish.  It  is  rather  denser 
than  marble,  its  specific  gravity  being  37  to  4 ; bat  it  ia 
much  more  difficult  to  work,  in  consequence  of  its  tendency 
to  break  along  the  planes  of  deposition.  Malachite  is 
occasionally  used  for  cameo-work,  but  not  with  great 
•access;  some  fine  antique  cameos  in  malachite  are, 
however,  known.  The  mineral  has  also  been  ground  to 
powder, and  used  as  a pigment  under  the  name  of  mountain- 
green.  The  coarser  masses  are  extensively  used  as  ores  of 
copper,  malachite  containing  about  57  per  cent,  of  met&l 
The  mineral  called  azurite  or  chessylite,  a hydrated  basic 
carbonate  of  copper  closely  resembling  ra&lachite,  save  in 
colour,  is  occasionally  known  as  blue  malachite. 

MALACHY,  8t  (c  1094-1148),  otherwise  known  as 
Maelmaedog  Ua  Morgair,  for  some  time  archbishop  of 
Armagh,  and  afterwards  papal  legate  in  Ireland,  was  born 
of  noble  parentage  at  Armagh  about  the  year  1094,  early 
gained  a high  reputation  for  sanctity,  and  was  ordained  to 
the  priesthood  at  the  age  of  twenty-five  (thirty  being  at 
that  time,  according  to  his  biographer  St  Bernard,  the 
canonical  age).  For  some  time  he  was  employed  os  vicar 
by  Archbishop  Celsus  or  Ceallach.of  Armagh,  and  in  this 
capacity  was  successful  in  effecting  throughout  the  diocese 
many  important  reforms  in  the  direction  of  increased  con- 
formity with  tho  usage  of  the  Church  of  Rome  ; afterwards 
he  undertook  the  government  of  the  decayed  monastery  of 
Bangor  or  Benchor,  in  what  is  now  known  as  county  Down, 
and  made  it  a flourishing  seminary  of  learning  and  piety. 
When  thirty  years  of  age  he  was  choeen  and  consecrated 
bishop  of  Connor  ; after  the  sack  of  that  place  by  tho  king 
of  Ulster  he  withdrew  into  Munster  and  built  tho  monastery 
of  Ibrac.  Meanwhile  he  had  been  designated  by  Celsus 
(in  whose  family  the  see  of  Armagh  had  been  hereditary 
for  many  years)  to  succeed  him  in  the  archbishopric ; 
reluctantly  but  dutifully  ia  the  interests  of  reform  he 
accepted  tho  dignity,  and  thus  became  involved  for  some 
years  in  a straggle  with  tho  so-called  heirs.  Having  finally 
settled  the  diocese  he,  as  had  been  previously  stipulated 
by  himself,  was  permitted  to  return  to  his  former  diocese, 
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or  rattier,  it  having  in  the  meanwhile  been  divided,  to  tlx 
smaller  and  poorer  portion  of  it,  tbe  bishopric  of  Down 
where  he  reorganized  a house  of  regular  clergy*.  In  1131 
lie  set  out  from  Ireland  with  the  purpose  of  soliciting  fruix 
the  pope  the  pallium  for  the  archbishop  of  Armagh ; or 
his  way  to  Rome  he  visited  Clairvaux,  and  thus  began  s 
life-long  friendship  with  St  Bernard,  who  survived  to  wriu 
his  biography.  Malachy  was  received  by  Innocent  II. 
with  great  honour,  ana  made  legate  in  Ireland,  though  he 
did  not  at  once  obtain  the  pallium  ; on  hie  way  homeward 
he  revisited  Clairvaux,  and  took  with  him  from  thence 
four  members  of  the  Cistercian  order,  by  whom  the  abbey 
of  Mellifont  was  afterwards  founded  in  1 1 4L  For  tbe  next 
eight  years  after  his  return  from  Rome  Malachy  was 
active  in  tho  discharge  of  his  legatine  duties,  and  in  1148 
he  received  from  the  bishops  of  Ireland  a commission  to 
return  to  Rointfand  make  fresh  application  for  tbe  pallium; 
he  did  not,  however,  get  beyond  Clairvaux,  where  he  died 
on  November  2,  1148.  The  object  of  his  life  was  realized 
four  years  afterwards,  in  1152,  during  the  legateship  of  his 
successor  (see  Ireland,  vol.  xiii.  p.  255).  Malachy  was 
canonized  by  Clement  IV. 

MALAGA,  a maritime  province  of  Spain,  one  of  tne 
eight  modern  subdivisions  of  Andalucia,  is  bounded  on  the 
W.  by  Cadiz,  on  the  N.  by  Seville  and  Cordova,  on  the  E. 
by  Granada,  and  on  tbe  S.  by  tbe  Mediterranean,  having 
an  area  of  2823  square  miles,  and  a population  (1877)  cm 
500,231.  The  rise  from  the  sea  is  rapid,  and  the  average 
elevation  of  the  province  is  considerable*  Of  the  numerous 
sierras  may  be  mentioned' that  of  Albania,  separating  the 
province  from  Granada,  and  atone  point  rising  above  7000 
feet;  its  westward  contin nation  in  the  Sierra  de  Abdalajis 
and  the  Axarquia  between  Antequera  and  Malaga ; and 
hot  far  from  the  Cadiz  boundary  the  Sierras  de  Ronda,  de 
Mijas,  de  Tolox,  and  Bermeja,  converging  and  culminating 
in  a summit  of  nearly  0500  feet  The  principal  river  u 
the  Guadslhorce,  which  rises  in  the  Sierra  de  Alhama,  and 
after  a westerly  course  past  the  vicinity  of  Antequera, 
bends  southward  through  the  wild  defile  of  Penarrubia  and 
the  beautiful  vega  or  vale  of  Malaga,  falling  into  the  ses 
near,  that  city.  The  only  other  considerable  stream  is  the 
Guadiaro,  which  has  the  greater  part  of  its  course  within 
the  province,  and  flows  past  Ronda.  The  mountains  are 
rich  in  minerals, — lead,  nickel,  and  (in  the  neighbourhood 
of  Marbclla)  iron  being  obtained  or  obtainable  in  large 
quantities.  There  are  much  frequented  warm  springs  of 
sulphuretted  hydrogen  at  the  baths  of  Carratracn.  Though 
the  methods  of  agriculture  are  for  the  most  part  rude, 
the  yield  of  wheat  in  good  seasons  is  considerably  in 
excess  of  the  local  demand ; and  large  quantities  ol 
grapes  and  raisins,  oranges  and  lemons,  figs  and  almonds, 
are  annually  exported.  Tbe  oil  and  wines  of  Malaga 
are  also  highly  esteemed ; and  in  recent  years,  especially 
since  tho  phylloxera  invasion,  tbe  growth  of  the  sugar- 
cane has  developed  into  a considerable  industry.  In  1880 
the  total  production  of  wine  within  the  province  was 
estimated  at  about  5,250,000  gallons;  of  this  amount 
about  1,575,000  gallons  were  exported  (1,000,000  gallons 
to  Great  Britain  and  tho  continent  of  Europe,  and  the 
remainder  chiefly  to  South  America  and  the  Spanish 
colonies).  In  1879  about  1,400,000  gallons  of  olive  oil 
were  exported,  chiefly  to  the  Baltic.  The  sugar  produced 
in  1880  was  calculated  to  amount  to  about  5650  tons. 
The  internal  communications  of  the  province  are  in  many 
parts,  owing  to  the  broken  nature  of  the  surface,  very 
defective ; it  is  traversed,  however,  from  north  to  south  by 
the  Cordova-Malaga  Railway,  which  sends  off  a branch, 
recently  made  continuous,  from  Bobadilla  to  Granada. 
The  only  towns  with  a population  exceeding  10,000  are 
Malaga^ the  capital),  Antequera,  Ronda,  and  Velez  Malaga. 
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Malaga,  tho  capital  of  the  above  province,  and,  next * 
to  Barcelona,  the  moat  important  seaport  of  Spain,  is 
finely  situated  on  the  Mediterranean  coast,  at  the  southern 
ba 3e  of  the  group  of  bills  known  to  history  as  the 
Axarquia,  and  at  the  eastern  extremity  of  the  fertile  vega 
of  Malaga  (36*  43'  N.  lat,  4*  25'  W.  long.).  Tho  popula- 
tion in  1877  was  115,882.  In  the  clearness  of  its  sky, 
which  a cloud  rarely  obscures,  and  the  beautiful  sweep  of 
its  bay,  Malaga  has  sometimes  been  compared  to  Naples. 
Ths  climate  is  ono  of  the  mildest  and  most  equable  in 
Europe,  the  mean  annual  temperature  being  66* *7  Fahr. 

in  winter,  80**4  in  summer) ; the  yearly  average  of 
rainy  days  is  thirty-nine,  and  ths  rainfall  is  slightly  under 
16  inches.  The  town  lies  principally  on  the  left  bank  of 
a mountain  torrent,  the  Guadsltnedina  (“river  of  the 
city”)  j tho  Btreets  near  the  sea  are  spacious  and  compara- 
tively modern,  but  those  in  the  older  part  of  the  town, 
where  the  buildings  are  huddled  around  the  ancient 
citadel,  art  narrow,  winding,  and  often  dilapidated 
There  are  various  squares  or  plazas  and  public  promenades : 
of  the  former  the  moat  important  are  the  Plaza  de  Biego 
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(containing  the  monument  to  General  Torrijoe,  who,  along  j 
with  forty-eight  others,  was  executed  in  Malaga  in  1831) 
and  the  Plaza  de  la  Constitucion ; adjoining  the  quay  is 
tho  fine  Paseo  de  la  Alameda.  Tho  town  hc9  no  public 
buddings  of  commanding  importance  architecturally  or 
historically.  Tho  cathedral,  on  the  site  of  tho  ancient 
mosque,  was  began  about  1328,  in  the  Grffco-Iloman  style  ; ( 
after  the  works  had  been  once  and  agnio  interrupted  and  j 
resumed,  it  w.w  completed  to  its  present  atate  in  the  18th 
century,  and  is  in  consequence  an  obtrusive  record  of  tLo  ! 
degeneration  of  Spaniah  architecture.  The  woodwork  of 
the  choir,  however,  is  worthy  of  attention.  The  church  of 
El  Criato  de  la  Victoria  contains  some  relics  of  the  siege 
6y  ths  ‘‘Catholic  kings."  Of  tha  old  Moorish  “Atarazsnas ” 
or  arsenal  only  a single  horse-shoe  gateway  now  remains, 
the  rat  of  the  site  being  chiefly  occupied  by  an  iron 
structure  used  as  a meat  and  provinon  market;  tho 
" Alcaraba " or  citadel  his  entirely  disappeared.  Tire 
reatle  of  Qibralfaro,  on  a bold  eminence  to  the  north-east, 
dating  from  tho  13th  century,  is  still  in  fairly  good 
preeerratum.  Tho  harbonr,  which  in  tho  beginning  of 
the  present  century  was  deep  enough  to  Host  a line-of- 
battle  ship,  hsa  in  recent  yean  btao  permitted  to  eilt  np, 
to  that  it  it  not  now  eafe  for  veasele  drawing  more  than 
18  feet  to  enter.  Theee  are  coneoqnently  obliged  to  lie 
in  the  roads  outside,  and  raceive  and  discharge  cargo  by 


means  of  lighters.  New  harbonr  works  were  began  in 
1880,  but  from  time  to  time  btvo  been  suspended,  and 
only  some  280  yardi  of  the  new  eastern  mole  (abont  one- 
fourth  of  the  intended  length)  have  been  constructed  in 
October  1883.  The  tnde  of  the  port  is  chiefly  in  the 
products  of  the  province, — leed,  wine,  raisins,  oranges, 
lemons,  figs,  and  esparto  being  the  staples.  The  most 
active  period  is  from  tho  middle  of  August  to  the  end  of 
October.  In  1880  the  total  quantity  of  muscatel  raisins 
exported  was  estimated  at  1,864,000  boxes  (of  23  lb  each), 
35,500  fraila  (of  25  9>),  and  15,000  barrels  (of  50  1b) ; of 
this  amount  more  than  half  was  sent  to  the  United  States  of 
America,  and  the  remainder  to  other  countries  (chiefly  Greet 
Dritain,  France,  and  Germany^  In  the  same  year  50,000 
boxes  of  lemons  and  21,500  boxea  of  oranges  were  shipped, 
besides  20,000  barrels  of  muscatel  grapes.  The  wine  ex- 
ported in  1879  was  only  1,400,000  gallons  as  against 
3,108,000  in  1878;  tha  lead  310,251  cwts.  as  against 
481,021  cwts.  in  1878,  The  olive  oil  is  sent  chiefly  to 
the  Baltic.  The  principal  imports  are  coal  (41,822  tone 
in  1878),  codfish,  timber,  pig-iron,  hardware,  machinery, 
and  rails. 

Malaga  i the  BUxom  of  Strata  (ill  156)  sud  Ptolemy  (it  4.  7h 
and  the  u-u  fxUratmnH  of  Pliny  (ill.  3}.  Tho  piece  seam,  to 
have  been  of  some  importance  oven  during  tho  Carthaginian  period  ; 
under  the  Ramans  it  became  a municipiu  m,  and  under  the  Vfilgotlis 
an  episcopal  too.  After  the  battle  of  Oaadoleto  it  passed  into  the 
poeaflaaion  of  the  Arabs,  and  aoon  came  to  he  re  gamed  as  one  of 
the  moat  important  cities  of  Andalucia.  It  was  attached  to  tho 
caliphate  of  Cordoba,  but  oa  tho  fall  of  tho  Omayrad  dynasty  it 
became  for  a short  time  the  capital  of  an  independent  kingdom; 
aftcrw&rdfl  it  was  dependent  on  Granada.  In  1487  it  was  taken 
and  treated  with  great  harshness  by  Ferdinand  and  Isabella  after 
a protracted  aiege.  In  1810  it  suffered  much  from  the  French 
general  Scbutiani. 

MALARIA,  an  Italian  colloquial  word  (from  mala,  bad, 
and  aria,  air),  introduced  into  English  medical  literatim 
by  Macculloch  (1827)  as  a substitute  (or  the  more  restricted 
terms  marsh  miasm  or  paloda!  poison.  By  very  general 
consent  tho  word  isnndenlood  to  mean  an  actual  poisonous 
substance  existing  es  a separate  entity,  and  giving  rise  to  tha 
definite  unhealthy  condition  of  body  known  by  a variety 
of  names,  sneh  as  ague,  intermittent  (and  remittent)  fever, 
marsh  fever,  jungle  fever,  hill  fever,  “ fever  of  the  country," 
and  “ fever  and  ague.”  By  a figure  of  speech,  the  name 
of  malaria  is  often  applied  to  the  diseaso  itself ; strictly 
speaking,  the  effects  on  the  human  body  are  “malarial 
fever,”  or  manifestationa  of  the  ‘‘malarial  process."  Ths 
existence  of  a specific  malaria-poison  is  a pure  hypo- 
thesis; and  it  has  been  attempted  by  a respectable  minority 
to  dispense  with  tba  hypothesis  of  so  actual  poisonous  agent, 
ami  to  find  the  causa  of  intermittent*  and  remittents  in  tha 
excessive  and  sudden  abstraction  of  beat  through  damp 
and  cold  after  sunset  Lorn  the  bodies  of  individuals  who 
had  previously  endured  great  solar  heat  In  either  view, 
the  unknown  cause  of*  ague  is  denote4  with  enfficisat 
etymological  accuracy  by  the  word  malaria. 

A single  paroxysm  of  simple’sgue  is  much  the  same  in 
all  conutria,  temperate,  subtropical,  or  tropical  It  may 
come  npon  the  patient  in  tha  midst  of  good  health,  or  it 
may  be  preceded  by  some  malaiu.  The  ague-fit  begin* 
wi  A chills  proceeding  as  if  from  the  lower  part  of  the  back, 
and  gradually  extending  until  the  coldness  overtakes  the 
whole  body.  Tremors  of  tho  muscles,  more  or  less  violent, 
acoompany  the  cold  sensations,  beginning  with  the  muscles 
of  the  lower  jaw  (chattering  of  the  teeth),  and  extending  to 
the  extremities  and  trank.  The  expression  has  meanwhile 
changed;  the  face  is  pale  or  livid;  thereare  dark  rings  under 
the  eyes;  the  futures  are  pinched  and  sharp,  and  the  whola 
skin  shrunken;  the  fingers  are  dead  white,  and  the  naili  bine. 
All  those  symptoms  are  referable  to  spasmodic  constriction 
of  the  email  anrface  arteries,  the  polls  at  the  wrist  being 
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itself  small,  bard,  and  quick.  In  the  interior  organs  there 
ire  indications  of  a compensating  accumulation  of  blood, 
such  as  swelling  of  the  spleen,  engorgement  (very 
rarely  rupture)  of  the  heart,  with  a feeling  of  oppression 
in  the  chest,  and  a copious  flow  of  clear  and  watery  urine 
from  the  congested  kidneys.  The  body  temperature  will 
have  risen  suddenly  from  the  normal  to  103*  or  higher. 
This  first  or  cold  stage  of  the  paroxysm  varies  much  in 
length;  in  temperate  climates  it  lasts  from  one  to  two 
hours,  while  in  tropical  and  subtropical  countries  it  may 
be  shortened.  It  is  followed  by  the  stage  of  dry  beat, 
which  will  be  prolonged  in  proportion  as  the  previous  stage 
is  curtailed  The  feeling  of  heat  is  at  first  on  internal 
one,  but  it  spreads  outwards  to  the  surface  and  to  the 
extremities ; the  skin  becomes  warm  and  red,  but  remains 
dry ; the  pulse  becomes  softer  and  more  full,  but  still  quick; 
and  throbbings  occur  in  exposed  arteries,  such  as  the  tem- 
poral The  spleen  continues  to  enlarge ; the  urine  is  now 
scanty  and  high-coloured ; the  body  temperature  still  rises 
(up  to  104*  or  105*  or  even  higher);  there  is  considerable 
thirst ; and  there  is  the  usual  intellectual  unfitness,  and  it 
may  be  confusion,  of  the  feverish  state.  This  period  of 
dry  heat,  having  lasted  three  or  four  hours  or  longer, 
comes  to  an  end  in  perspiration,  at  first  a mere  moistness 
of  the  skin,  passing  into  sweating  that  may  be  profuse  and 
even  drenching.  Sleep  may  overtake  the  patient  in  the 
midst  of  the  sweating  stage,  and  he  awakes,  not  without 
some  feeling  of  what  he  has  passed  through,  but  on  the 
whole  well,  with  the  temperature  fallen  almost  or  altogether 
to  the  normal,  or  it  may  be  even  below  the  normal,  the  pulse 
moderate  and  full,  the  spleen  again  of  its  ordinary  size ; 
the  urine  that  is  passed  after  the  paroxysm  deposits  a thick 
brick-red  sediment  of  urates.  The  three  stages  together 
will  probably  have  lasted  six  to  twelve  hours.  The 
paroxysm  is  followed  by  l definite  interval  in  which  there  is 
not  only  no  fever,  but  even  a fair  degree  of  bodily  comfort 
and  fitness  ; this  is  the  intermission  of  the  fever.  Another 
paroxysm  begins  at  or  near  the  same  hour  next  day 
(quotidian  ague),  or  the  interval  may  be  forty-eight  hours 
(tertian  ague),  or  seventy-two  hours  (quartan  ague).  It  is 
the  general  rule,  with  frequent  exceptions,  that  the 
quotidian  paroxysm  comes  on  in  the  morning,  the  tertian 
about  noon,  and  the  quartan  in  the  afternoon.  Another 
rule  is  that  the  quartan  has  the  longest  cold  stage,  while 
its  paroxysm  is  shortest  as  a whole ; the  quotidian  has 
the  shortest  cold  stage  and  a long  hot  stage,  while  its 
paroxysm  u longest  as  a whole.  The  point  common  to 
tho  various  forms  of  ague  ia  that  the  paroxysm  ceases 
about  midnight  or  early  morning:  Quotidian  intermittent 

is  on  the  whole  more  common  than  tertian  in  hot 
countries ; elsewhere  the  tertian  is  the  usual  type,  and 
quartan  is  only  occasional. 

If  the  first  paroxysm  shoald  not  cease  within  tho 
twenty-four  hours,  the  fever  is  not  reckoned  as  an  inter- 
mittent, but  os  a remittent. 

Remittent  is  a not  unusual  form  of  the  malarial  process 
in  tropical  and  subtropical  countries,  and  in  some  localities 
or  in  some  seasons  it  is  more  common  than  intermittent 
It  may  be  said  to  arise  out  of  that  type  of  intermittent  in 
which  the  cold  stage  is  shortened  while  the  hot  stage  tends 
to  be  prolonged.  A certain  abatement  or  remission  of  the 
fever  takes  place,  with  or  without  sweating,  but  there  is 
no  true  intermission  or  interval  of  absolute  apyrexia.  The 
periodicity  shows  itself  in  the  form  of  an  exacerbation  of 
the  still  continuing  fever,  and  that  exacerbation  may  take 
place  twenty-four  hours  after  the  first  onset,  or  the  interval 
may  be  only  half  that  period,  or  it  may  be  double.  A 
fever  that  is  to  be  remittent  will  usually  declare  itself  from 
the  outset : it  begins  with  chills,  but  without  the  shivering 
and  shaking  fit  of  the  intermittent;  the  hot  stage  soon 


follows,  presenting  the  same  characters  ns  tbe  prolonged 
hot  stage  of  a quotidian,  with  the  frequent  addition  of 
bilious  symptoms,  and  it  may  be  even  of  jaundice  and  of 
tenderness  over  the  stomach  and  liver.  Towards  morning 
the  fever  abates ; the  pulse  falls  in  frequency,  but  does  net 
come  down  to  the  normal ; headache  and  aching  in  tbe 
loins  and  limbs  become  less,  but  do  not  cease  altogether ; 
the  body  temperature  falls,  but  doe3  not  touch  the  level 
of  apyrexia.  The  remission  or  abatement  lasts  generally 
throughout  the  morning ; and  about  noon  there  is  an  exacer- 
bation, seldom  ushered  in  by  chills,  which  continues  till  tbe 
early  morning  following,  when  it  remits  or  abates  as  before. 
A patient  with  remittent  may  get  well  in  a week,  under 
treatment,  but  the  fever  may  go  on  for  several  weeks ; tbe 
return  to  health  is  often  announced  by  the  fever  assuming 
the  intermittent  type,  or  in  other  words,  by  the  remissions 
touching  the  level  of  absolute  apyrexia.  Remittent  fevers 
(as  well  as  intermittenta)  vary  considerably  in  intensity;  some 
cases  are  intense  from  the  outset,  or  pernicious,  with  aggra- 
vation of  all  the  symptoms — leading  to  stupor,  delirium, 
collapse,  intense  jaundice,  blood  in  tbe  stools,  blood  and 
albumen  in  the  urine,  and,  it  may  be,  suppression  of  urine 
followed  by  convulsions.  The  severe  forms  of  intermittent 
are  most  apt  to  occur  in  tbe  very  young,  or  in  the  aged, 
or  in  debilitated  persons  generally.  Milder  cases  of 
malarial  fever  are  apt  to  become  dangerous  from  the  com- 
plications of  dysentery,  bronchitis,  or  pneumonia.  Severe 
remittents  (pernicious  or  bilious  remittents)  approximate 
to  the  type  of  yellow  fever,  which  is  conventionally  limited 
to  epidemic  outbreaks  in  western  longitudes  and  on  the 
west  coast  of  Africa.  Blood  in  the  urine  has  been 
described  by  several  recent  writers  as  distinctive  of  a form 
of  bilious  remittent  occurring  at  a number  of  malarious 
localities  in  the  tropical  zone  of  both  hemispheres.  The 
remittent  type  occurs  wherever  and  whenever  the  malarial 
conditions  are  severe ; when  it  has  appeared  in  colder 
climates,  it  has  usually  been  at  the  height  of  an  epidemic 
of  intermittent  With  all  the  foregoing  statements,  it 
should  be  borne  in  mind  that  anomalies  are  frequent. 

Of  the  mortality  due  to  malarial  disease  a small  part 
only  is  referable  to  the  direct  attack  of  intermittent,  and 
chiefly  to  the  fever  in  its  pernicious  form.  Remittent 
fever  is  much  more  fatal  in  its  direct  attack ; it  often  kills 
in  the  first  few  days,  according  to  its  initial  intensity 
or  the  severity  of  tbe  complications.  But  probably  the 
greater  part  of  the  enormous  total  of  deaths  set  down  to 
malaria  is  due  to  the  malarial  cachexia.  The  malarial 
cachexia  may  be  either  the  sequel  of  one  or  more  actual 
attacks  of  fever,  or  it  may  arise  insidiously  in  those  who 
inhabit  a malarious  district  and  have  never  experienced 
the  sharp  paroxysms  of  fever.  In  ihe  latter  case,  malaria 
is  almost  as  much  an  ethnological  as  a pathological  factor. 
Tbe  dwellers  in  a malarious  region  liko  the  Terai  (at  tbe 
foot  of  the  Himalayas)  are  miserable,  listless,  and  ugly, 
with  large  heads  and  particularly  prominent  cars,  flat  noses, 
tumid  bellies,  slender  limbs,  and  sallow*  complexions ; the 
children  are  impregnated  with  malaria  from  their  birth, 
and  their  growth  is  attended  with  aberrations  from  the 
normal  which  practically  amount  to  the  disease  of  rickets. 
The  malarial  cachexia  that  follows  definite  attacks  of  ague 
consists  in  a state  of  ill-defined  suffering,  associated  with  a 
sallow  skin,  enlarged  spleen  and  liver,  and  sometimes  with 
dropsy. 

Nearly  allied  to  the  malarial  cachexia  is  the  so-called 
state  of  masked  ague.  Many  common  ailments  have  been 
set  down  to  malaria,  without  sufficient  reason ; but  there 
is  hardly  any  doubt  that  intermittent  paroxysms  of 
neuralgia , especially  of  the  supra-orkiUl  nerve  (Wott-ague) 
and  of  the  infra-orbital  (fie  douloureux),  are  often  malariil 
in  origin.  These  son-febrile  effects  are  apt  to  follow 
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exposure  to  malaria;  they  occur  (not  exclusively)  in  those 
who  bare  had  fern  and  ague ; they  are  sometimes  accom- 
panied by  suggestions  of  the  cold,  and  hot,  and  sweating 
stages  of  the  true  paroxysm ; and  they  often  yield  to  the 
great  anti-malarial  remedy,  quinine.  Such  patients  have 
the  general  ill-health  and  suffering,  as  wall  as  the  pallor,  of 
the  malarial  cachexia 

The  morbid  anatomy  of  malarial  fevers  is  chiefly  confined 
to  congestions  and  enlargements  (with  textural  changes) 
of  the  spleen  and  liver.  One  of  the  most  salient  patho- 
logical facts  is  the  occurrence  of  black  pigment  in  the 
blood,  and  depoeits  of  it  in  the  Bpleen,  liver,  and  other 
parts.  The  malarial  process  sometimes  leads  to  ulcera- 
tions and  sloughing  of  the  mucons  membrane  of  tho  great 
intestine,  not  distinguishable  from  thoso  of  dysentery.  The 
malarial  fever  of  Home  is  often  associated  with  more  or 
less  of  swelling  and,  it  may  be,  even  ulceration  of  the 
lymphatic  follicles  of  the  small  intestine,  as  in  typhoid 
fever ; the  Bame  anatomical  condition  was  associsted  with 
much  of  the  malarial  fever  of  the  American  Civil  War 
(typho-malaria). 

Geographical  Distribution  and  Prevalence. — Malaria  hot 
been  estimated  to  produce  one-half  of  the  entire  mortality 
of  the  human  race ; and,  inasmuch  as  it  is  the  most 
frequent  cause  of  sickness  and  death  in  thoee  parts  of  the 
globe  that  are  most  densely  populated,  the  estimate  may 
be  taken  as  at  least  rhetorically  correct. 

In  the  British  Islands,  sporadic  cases  of  ague  may  occur 
anywhere;  but  malaria  is  not  now  endemic  exeept  in  a 
few  localities,  among  which  may  be  mentioned  certain 
parishes  on  the  Essex  side  of  the  Thames  estuary.  In 
France  there  are  several  districts  that  are  still  notoriously 
malarious.  In  the  interior  these  are  chiefly  found  in  the 
valley  of  the  Loire  (Sologne)  and  of  its  tributary  the 
Indre  (Brenne),  and  also  in  the  valley  of  the  Rhone, 
more  particularly  near  the  confluence  of  the  Sadne 
(Dombea,  Bresse).  France  has  two  great  coast  regions 
of  malaria, — the  one  on  the  Atlantic  seaboard,  from  the 
estuary  xf  the  Loire  to  the  Pyrenees,  with  especial  intensity 
in  the  Charento,  and  the  other  on  the  Mediterranean  coast, 
from  the  Pyrenees  to  the  Rhone  delta.  The  moat  con- 
siderable malarious  district  of  Switzerland  is  in  the  Rhons 
valley  from  Sion  to  the  Lake  of  Geneva.  In  Germany, 
the.  upper  valley  of  the  Rhine  and  the  sources  of  the 
Danubs  have  a certain  character  for  malaria ; but  it  is 
chiefly  on  the  western  Beaboard  of  Schleswig-Holstein  and 
in  the  moors  and  marshes  of  Oldenburg,  Hanover,  and 
Westphalia  that  the  disease  is  endemic.  Scarcely  any 
province  of  Holland  can  be  said  to  be  quite  free  from  it, 
while  Groningen,  Friesland,  and  Zealand  (with  brackish 
marshes)  are  the  moat  unhealthy.  The  parts  of  Belgium 
that  are  almost  or  altogether  exempt  are  the  high-lying 
districts  of  Brabant,  Namur,  and  Li4ge.  In  Sweden, 
malaria  is  endemic  In  the  central  depression  of  the  country 
(especially  on  the  shores  of  Lake  Wener),  and  it  has  of  late 
years  spread  northwards  in  epidemic  outbreaks.  For  the 
countries  of  southern  and  eastern  Europe  (Spain  and 
Portugal,  Italy,  Hungary  and  other  Danubian  states, 
Turkey,  Greece,  southern  Russia),  the  language  used  to 
describe  the  prevalence  of  malaria  has  to  be  pitched  in  a 
somewhat  higher  key.  There  are  certain  pestilential 
districts  of  those  countries  where  almost  the  half  of  the 
population  suffers  from  ague,  and  there  are  even  limited 
areas  which  are  too  malarious  to  be  inhabited.  The  lowor 
basin  of  the  Danube  (from  above  Vienna  to  the  Black  Sea), 
and  the  basin  of  its  tributary  the  Thebe,  aro  in  the  first 
rank.  Both  Bides  of  the  Adriatic  have  malarious  localities, 
the  chief  being  the  delta  of  the  Po  and  the  Gulf  of  Com- 
occio ; among  other  unhealthy  parts  of  Italy  are  the  strip 
of  coast  from  Pisa  to  Civita  Yecchia  (Marcmmak  the 


Roman  Campagna,  the  Pontine  Marshes,  the  neighbourhood 
of  Capua,  and  the  Neapolitan  and  Calabrian  coasts.  Sicily 
is  highly  malarious,  both  in  the  plains  and  in  the 
higher  districts;  and  that  is  equally  the  character  of 
Sardinia,  Corsica,  and  the  Balearic  Isles.  Greece,  the 
Ionian  Islands,  and  Crete  take  a high  place  omoog 
European  makrious  countries;  there  are  also  numerous 
unhealthy  localities  .on  the  shores  of  the  Caspian  and 
Black  Seas*  and  in  Asia  Minor.  For  countries  in  both 
hemispheres  situated  between  35*  N.  and  20*  B.,  to 
describe  the  prevalence  of  malaria  in  detail  wonld  be 
practically  to  givo  the  whole  geography  within  those  lati- 
tudes. The  regions  of  special  intensity  are  the  west  coast 
of  Africa,  the  American  oeaboard  (with  the  West  Indies) 
from  the  Gulf  of  Mexico  to  Pernambuco,  parts  of  India 
(the  Terai,  the  Doab,  the  Sunderbuada),  parts  of  Sumatra, 
of  Java,  and  of  Borneo.  Gibraltar,  Malta,  Aden,  Singa- 
pore, and  Manila  enjoy  a comparative  immunity  from 
fever;  the  healthiest  islands  of  the  West  Indies  are 
Barbados,  St  Vincent,  and  Antigua. 

In  England,  the  fen  district  of  the  eastern  counties, 
Romney  Marsh  in  Kent,  and  the  marsh  district  of  Somer- 
set have  in  great  part  ceased  to  be  malarious  within  recent 
memory;  and  there  has  been  a proportionate  improvement, 
through  drainage,  in  most  parts  of  Holland,  in  some  of 
the  malarious  districts  of  France  and  Italy,  end  ie 
Algiers.  Portsmouth  in  England  and  Rochefort  ir.  France 
are  examples  of  towns  that  have  entirely  lost  their  evil 
repute  for  malaria;  and  there  are  many  towns  in  the 
United  States,  as  well  as  in  the  East,  which  are  much  less 
malarious  than  they  used  to  be.  Wherever  malarial  fevers 
have  become  less  frequent,  they  have  also  become  milder 
in  type.  On  the  other  band,  malaria  has  become  intense 
where  it  was  formerly  unimportant  or  altogether  unknown. 
It  is  incredible  that  the  Roman  Campagna  could  have  been 
so  malarious  at  the  time  of  the  empire  as  it  is  now ; places 
on  the  coast,  Buch  as  Ostia  and  Palo  (Alsium),  which  are 
now  almost  uninhabitable  in  summer,  were  then  th' 
favourite  summer  resorts  of  the  rich ; while  the  Campagna, 
which  is  now  almost  entirely  given  up  to  pasturage,  was 
not  only  densely  populated,  but  was  even  specially  com- 
mended as  salubrious.  In  North  Africa,  Asia  Minor, 
and  the  East,  malaria  has  taken  possession  of  the  ruined 
sites  of  ancient  cities,  and  of  large  tracts  of  land  that 
must  have  been  at  one  time  highly  cultivated,  but  are 
now  treeless,  barren,  and  sometimes  marshy.  Of  recent 
years  malaria  has  appeared  in  Reunion  and  Mauritius,  and 
it  has  reappeared  in  Connecticut ; in  the  two  islands  tho 
associated  circumstances  are  somewhat  complicated,  but 
they  relate  to  changes  in  the  cnltivated  area.  The  re- 
appearance of  ague  in  New  Engknd  and  the  recent 
appearance  of  a form  of  masked  ague  in  New  York  and 
olsewhero  are  at  preseat  unaccounted  for.  Earthquakes 
were  said  by  older  writers  to  have  brought  malaria  to  a 
locality ; a recent  and  well-authenticated  instance  is  that  of 
Amboyna  in  tho  Moluccas,  which  has  become  strikingly  un- 
healthy since  the  earthquakes  that  occurred  in  it  in  1835. 

Among  the  numerous  military  enterprises  into  whose 
records  malaria  enters  largely,  may  be  mentioned  the 
expedition  against  Carthagena  (1741),  tho  Walcheren 
expedition  (1810),  and  the  capture  of  Rangoon  (1824). 
Recent  enterprises  in  which  malarial  fever  has  been  b 
great  factor  arc  the  expedition  against  Achin  by  the  Dutch 
(1873),  the  occupation  of  Cyprus  by  tho  English  (1878k 
and  the  subjugation  of  Tunis  by  tho  French  (1881). 
Schemes  of  colonization,  such  as  the  Darien  scheme  (]701), 
have  sometimes  been  frustrated  by  mtparia.  Of  historical 
personages,  James  t.  and  Cromwell  died  in  London  of 
malarial  fever,  the  latter  of  a pernicious  tertian. 

There  have  been  numerous  historical  epidemics  of  inter- 
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wittenl  and  remittent  fever,  from  that  of  1357-53  (which 
spread  over  all  Europe)  down  to  that  of  1872,  which 
prevailed  simultaneously  in  Europe,  North  America,  and 
southern  India.  The  epidemic  or  pandemic  prevalence 
of  intermittent  and  remittent  fever  in  certain  years 
probably  finds  its  explanation  in  the  meteorology  of  those 
years,  but  no  uniform  law  has  been  discovered.  Whenever 
malaria  has  settled  endemically  in  a new  locality,  there 
hod  been  epidemics  coming  and  going  for  some  time 
previously. 

Malarious  Localities. — The  most  malarious  localities  aro 
the  deltas  and  estuaries  of  rivers  (Ganges,  Euphrates, 
Po,  Mississippi,  Orinoco),  low-lying  country  that  is  apt  to 
be  inundated  (Danubian  states),  tropical  or  subtropical 
forests  in  which  there  is  a moist  atmosphere,  with  stagna- 
tion of  the  air  and  rank  vegetation  (juugles),  tracts  of  land 
that  have  been  cleared  of  trees  and  have  gone  out  of 
cultivation,  being  in  more  cases  dry  than  wet  (Roman 
Campagna,  Tuscan  Maremma,  many  parts  of  Persia, 
Asia  Minor,  and  North  Africa,  including  the  sites  of 
ruined  cities),  inland  swamps  and  marshes  (Pontine 
Marshes),  and  situations  on  the  coast  where  the  tidal  and 
fresh  water  join  to  form  brackish  marshes  (mangrove 
swamps  of  the  West  Indian,  Central  American,  Brazilian, 
and  West  African  coasts).  The  mangrove  is  associated 
with  the  most  pestilential  localities;  it  springs  “like  a 
miniature  forest  out  of  the  greasy  mud-banks,  the  bright 
green  colour  of  the  bushes  reminding  one  of  the  rank  grass 
in  a churchyard’*  (C.  Darwin).  In  all  those  localities 
there  is  a soil,  usually  wet  but  sometimes  dry,  rich  in  the 
products  of  vegetable  decay;  the  soil  has  been  either 
deposited  by  rivers  and  tides,  or  it  has  formed  on  the 
spot  out  of  the  nudisturbed  accumulation  of  decaying 
vegetation  season  after  season  over  a long  period.  There 
is,  however,  a second  great  class  of  malarious  localities, 
distinguished  by  characters  that  are  to  some  extent  the 
opposite  of  the  foregoing.  These  aro  barren  rocks  (Ionian 
Islands,  Hong  Kong,  parts  of  Baluchistan,  De  Los  Islands 
near  Sierra  Leone) ; high  table-lauds  more  or  less  barren 
(Deccan,  Mysore,  Persia,  New  Castile);  mountainous  regions 
(Andes,  Rocky  Mountains) ; prairies  of  North  America 
and  savannas  of  Venezuela  and  Brazil;  sandy  plains 
(North  Africa,  Rajputana,  Sindh).  A somewhat  excep- 
tional locality  for  malaria  is  on  board  ship  at  sea  ; there  are 
several  well-authenticated  instances  of  epidemic  outbreaks 
at  sea,  in  most  cases  referred  to  the  putrid  bilge-water,  and 
in  one  case  to  a cargo  of  wet  deals  from  the  Baltic. 

There  are  several  localities  whose  exemption  from 
malaria  has  been  thought  remarkable.  Among  these, 
Singapore  has  long  been  noted ; other  instances  are  tho 
Amazon  (as  compared  with  its  tributaries  and  with  the 
Orinoco),  the  pampas  of  the  La  Plata  and  the  ParanQ, 
marshy  parts  of  Australia,  New  Zealand,  and  New 
Caledonia,  and  the  marshy  Bermudas.  The  explanation 
given  of  the  exemption  of  Singapore,  where  many  of  the 
supposed  malarial  conditions  are  present,  is  that  the  range 
of  temperature  (diurnal  and  annual)  is  small ; the  explana- 
tion for  the  Amazon  is  that  a wind  constantly  blows  up 
the  river  from  the  sea  (not  reaching  the  side  streams), 
which  serves  to  equalizs  tbo  day  and  night  temperature 
and  to  obviate  the  iiocturnal  radiation  of  heat. 

Malarious  Seasons. — In  temperate  climates  autumn  is 
the  season  when  malaria  prevails  most  “ In  the  autumn, 
and  after  the  harvest  has  been  gathered,  when  the  ground 
is  covered  with  its  debris,  when  the  rain  falls  in  torrents 
and  when  the  solar  heat  has  acquired  its  greatest  intensity, 
oil  the  conditions  of  greatest  quantity  of  vegetable  matter, 
of  moisture,  and  of  highest  temperature  are  united,  so  that 
the  season  whi'jh  realizes  the  hopes  of  the  husbandman 
is  the  period  of  pestilenco  and  of  his  greatest  danger  ” 


(R.  Williams).  In  the  equatorial  regions  of  'the  East 
Indies,  Africa,  and  America,  the  rainy  season  (May  to  July 
or  August)  is  most  unhealthy,  and  especially  tho  time  of 
commencement  of  the  mins  and  the  time  of  cessation ; 
on  the  west  coast  of  Africa  the  months  of  February,  March, 
and  April,  which  are  the  hottest  months  of  tho  year,  are 
at  the  same  time  the  most  healthy.  But  whilo  autumn 
and  the  time  of  the  rains  are  the  malarious  seosou  for 
those  localities  that  are  distinguished  by  wet  soil,  rank 
vegetation,  Ac.,  it  is  summer,  or  tho  time  of  extreme  heat 
and  drought,  that  is  the  unhealthy  season  for  the  localities 
distinguished  by  dryness  of  the  soil  and  often  by  barren- 
ness. The  hill  fever  of  the  Dccc&n  and  Mysore  is  often 
most  prevalent  and  most  severe  in  the  hottest  and  driest 
seasons ; in  Algeria  there  is  most  fever  when  tho  country 
is  parched  to  a desert  Tho  malarial  season  in  the  Tuscan 
Maremma  is  from  Juno  to  the  middle  of  September.  In 
military  experience  it  has  frequently  happened  that  malaria 
has  attacked  the  troops  in  the  hottest  weather  after  camp- 
ing in  the  dried-up  water-courses  of  uplands,  or  in  parched 
meadows  and  sandy  levels  that  are  apt  to  be  flooded  only 
in  winter. 

Conditions  of  Origin. — In  all  localities  and  at  all  seasons, 
it  is  at  or  after  sunset  that  the  malarial  influence  prevails, 
and  it  tells  most  when  a cold  night  follows  a hot  day. 
Perhaps  tho  most  constant  fact  relating  to  malaria  is  that 
it  goes  with  watery  exhalations  and  with  the  fall  of  dew. 
On  wet  soils,  and  over  marshes,  swamps,  and  jungles,  the 
aqueous  vapour  condenses  ns  the  air  cools;  while  on  dry 
surfaces  tho  rapid  radiation  of  heat  causes  a heaVy  dew-fall. 
The  occurrence  of  malaria  on  hare  rocks,  parched  uplands, 
and  treeless  tracts  of  dry  fallow  land  may  have  several 
associated  circumstances ; but  that  which  has  been  moat 
uniformly  observed  in  such  localities  is  groat  diurnal  range 
of  temperature,  with  rapid  radiation  of  heat  after  sunset, 
and  copious  fall  of  dew.  The  “ hill  fever  ” of  Mysore  occurs 
among  bare  rocks  and  stones  and  brown  earth ; at  the 
hottest  season  (March  to  June)  the  diurnal  range  of  the 
shade  temperature  may  be  20°  to  30°,  while  the  rocks  in 
the  sun  may  show  a surface  temperature  up  to  220°,  and 
undergo  a rapid  cooling  after  sunset.  The  most  malarious 
locality  at  all  times  of  the  year  on  the  Orinoco  is  around 
the  great  cataract,  where  the  banks  of  the  river  for  some 
distance  are  covered  with  bare  black  rocks  piled  to  a con- 
siderable height ; the  rocky  substance  and  the  black  surface 
combine  to  produce  the  greatest  absorption  of  heat  and  the 
most  rapid  radiation,  and  the  rocks  there,  as  well  as  in 
other  parts  of  South  America  and  in  India,  are  credited  bv 
the  natives  with  giving  off  poisonous  exhalations  which 
causo  the  fever.  Among  the  conditions  of  origin  the  pro- 
disposition  of  the  human  subject  takes  a prominent  place. 
Those  who  have  been  habituated  to  extreme  heat,  and  aro 
on  occasion  exposed  to  cold  and  damp,  are  likely  to  acquire 
intermittent  or  remittent  fever  ; and  those  who  are  poorly 
clad,  boused,  and  fed  are  most  likely.  Fires  at  night  in  e. 
malarious  locality  are  a well-known  protection  from  fever; 
the  cover  of  trees  (preventing  the  radiation  of  heat)  is  also 
a protection.  Those  who  have  had  ague  before  are  liable 
to  havo  it  again  on  exposure  in  a malarious  locality,  or  to 
chill  onywhere. 

Bifusion  of  Malaria. — On  the  hypothesis  that  malaria 
is  & poisonous  substance,  it  is  permissible  to  speak  of  its 
diffusion.  It  acts  for  the  most  part  only  within  a few  foot 
of  the  ground ; in  the  East  Indies  the  raising  of  dwelling 
on  piles  serves  to  keep  off,  or  at  least  lessen,  the  liability 
to  fever,  and  tho  Indians  in  South  America  escape  it  by 
sleeping  in  the  branches  of  trees.  Although  it  is  rut 
known  to  act  beyond  a few  feet  from  tho  earth’s  surface, 
it  may  produce  fever  in  localities  situated  at  a height  of 
7000  to  0000  feet  above  the  sea-level  It  sometimes  acta 
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at  a di&tauce  from  its  supposed  place  of  origin.  Thus,  it 
it  is  said  to  have  caused  fever  on  board  ships  lying  2 or  3 
miles  off  a malarious  shore,  although  it  is  more  usual  for 
•hips  at  even  a short  distance  from  the  shore  to  escape. 
In  West  Indian  experience  it  has  been  known  to  render 
the  high  limestone  ridge  more  unhealthy  than  the  swamp 
at  its  foot,  and  a similar  experience  has  occurred  on  the 
Kentish  shore  of  the  Thames  estuary,  and  at  other  parts 
of  the  English  (Channel)  coast.  There  are  instances  where 
it  has,  so  to  speak,  travelled  along  a narrow  ralley  from 
an  unhealthy  marsh  to  a salubrious  situation.  Although 
a still  night  is  most  favourable  to  its  production,  there  is 
a popular  opinion  that  it  is  carried  by  the  wind.  In  many 
malarious  localities  there  is  a definite  “ ague  line,”  beyond 
which  the  noxious  influence  la  not  felt  A belt  of  trees,  or 
even  a wall,  will  “ keep  it  off.”  It  clings  to  those  surfaces 
that  are  most  easily  bedewed.  Situations  to  windward  of 
a malarious  swamp  are  usually  reckoned  safe. 

Uypotkesis  of  Malaria. — Malaria  is  known  only  by  its 
effects  on  the  animal  body ; tho  effects,  although  they  vary 
much  in  intensity,  are  uniform,  definite,  or  specific,  and  are 
characterized  by  a truly  remarkable  periodicity.  The  oldest 
and  most  prevalent  hypothesis  of  malaria  is  that  it  is  a 
specific  poison  generated  w the  soil  Perhaps  not  every 
•oil  is  capable  under  circumstances  of  causing  malaria,  but 
it  is  difficult  to  assign  limits  to  its  potential  presence. 
Thero  are  seemingly  well-authenticated  cases  of  malarial 
disease  appearing  during  the  making  of  railway  cuttings, 
canals,  and  other  excavations  in  places  where  malaria  had 
not  previously  been  known;  and  there  is  sufficient  evidence 
that  malaria  has  appeared  in  the  track  of  cultivation  in 
the  western  States  of  America,  and  that  it  follows  on  the 
upturning  of  virgin  soil,  and  even  of  soil  that  has  been 
long  fallow.  Attempts  have  been  made,  without  success, 
to  separate  a malarious  poison  from  the  gases  generated  by 
swamps,  or  from  the  air  of  malarious  localities.  Still  more 
frequent  and  elaborate  attempts  have  been  made  to  dis- 
cover the  hypothetical  poison  among  the  numerous  minute 
vegetable  organisms  that  occur  in  the  soil  of  malarious  (and 
non-malarious)  places;  and  these  also  have  hitherto  yielded 
uo  solid  result.  Another  hypothesis  is  that  malaria  is  a 
“ telluric  intoxication,”  generated  by  the  vegetative  power 
of  the  soil  when  that  power  is  not  duly  exhausted  by  plant 
growth.  Lastly,  there  is  an  hypothesis  that  malarial  fevers 
are  caused  by  the  excessive  and  suddeu  abstraction  of  heat 
from  the  body  under  the  influence  of  cold  and  damp,  and 
that  the  specific  effects  of  the  nocturnal  chill,  amounting 
to  intermittent  and  remittent  fever,  ore  most  usual  and 
most  marked  in  hot  climates  because  of  the  antecedent  ex 
posare  of  the  body  to  great  solar  heat 

Remedies. — Cinchona  or  Peruvian  bark  (with  its  hlkaloid 
quinine)  is  a remedy  universally  applied  with  good  effect 
in  the  treatment  of  malarial  fevers  The  treatment  is 
usually  commenced  during  the  first  intermission  or  remis- 
sion. There  is  no  good  evidcnco  that  the  taking  of  quinine 
wards  off  the  attack  of  malaria.  The  extent  of  cinchona 
planting  in  southern  India,  Ceylon,  Jamaica,  and  elsewhere 
is  the  best  measure  of  the  value  of  quinine  as  a remedy, 
and  more  particularly  as  a remedy  for  agae.  Arsenic  has 
proved  one  of  the  most  efficient  substitutes  for  quinine, 
rhe  dwellers  in  malarious  localities  have  found  in  opium 
a palliative  of  the  misery  induced  by  the  malarial  cachexia. 

Literature.  — Hirsch,  Gtographisck-historische  Pathologic,  3d  ed., 
Stuttgart,  1881,  l»t  i.  aec.  7 (the  bibliographic*!  references  ap- 
pended to  Huach  s chapter  on  malaria  include  upward*  of  eight 
Hundred  namee) , W.  Ferguson,  "On  the  Nature  and  Iflaiory  of  the 
Marsh  Poison,"  Tram.  Roy.  Soc.  Edin.,ix.,  1823  (omitted  by  Hirach; 
eras  the  first  to  dwell  upon  the  fact  that  malaria  ia  often  associated 
with  heat  and  drought,  and  elevated  rocky  localities) ; Macculloch, 
Malaria,  an  Essay,  kc  , London,  1827 ; Robert  William*,  Morbid 
Loudon,  1&36-41.  vol  ii. . chapter  on  "PolmUl  Divanc**’: 
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Colin,  TraiH  des  JUeres  inlfrmiUtntes,  Paris,  1870  (expounds  the 
theory  of  u intoxication  tellurique ") ; C.  F.  Oldham,  What  %s 
Malarial  and  Why  is  it  most  Intense  in  Hot  Climates  t London, 
1871  (a  comprehensive  review  and  acute  criticism  of  established 
facta  and  current  theories,  with  the  motive  of  showing  that  thera 
is  no  specific  malarial  poison)  ; More  head.  Clinical  Researches  au 
Disease  t'u  India,  London,  1856,  vol.  L (for  symptoms,  diagnosis, 
and  treatment  of  intermittent  and  remittent  fevers) ; fayrer, 
Climate  and  Fevers  if  India.  London,  1882  (both  general  and 
clinical).  (C.  C.) 

MALARIA,  less  correctly  MalatIyait,  the  ancient 
Melitene  of  Cappadocia,  a town  of  Kurdish  Armenia  in 
the  vilayet  of  Diarbekir,  about  8 miles  to  the  south-west  of 
the  Euphrates  below  the  confluence  of  tho  Tokhma-sn,  and 
about  half  way  between  Baghdad  and  Constantinople,  on  a 
route  which  for  ages  has  been  one  of  the  most  important 
in  that  part  of  Asia,  Asbuxi  of  Aspuzi,  a place  about 
5 miles  distant,  which  was  formerly  inhabited  by  the  people 
of  Malatia  during  the  summer  only,  has  become  the  per- 
manent residence  of  a large  part  of  the  population  (about 

20.000,  including  both),  but  Malaria  proper  remains  tho 
administrative  centre  of  the  eanjak.  The  remains  of  the 
ancient  town  are  much  dilapidated. 

In  the  time  of  Strabo  (xii.  537)  there  won  no  town  in  the  district 
of  Melitene.  Under  Titos  tho  place  became  tho  permanent  station 
of  the  12th  legion  ; Trajan  raised  it  to  a eity.  Lying  in  a very 
fertile  country  at  the  crossing-point  of  important  routes,  it  grew  in 
sue  and  importance,  and  was  the  capital  of  Armenia  Minor  or 
Sccunda.  Justinian,  who  completed  tho  walls  commenced  by 
Anastasias,  made  it  tbe  capital  cf  Armenia  Tertia;  it  was  then  a 
very  great  place  (Procop.,  be  jEcL,  iiL  4).  Tbe  town  wa* burnt 
by  Chosroes  on  his  retreat  after  his  great  defeat  there  in  677. 
Taken  by  the  Saracens,  retaken  and  destroyed  by  Constantine 
Copronymuo,  it  was  presently  recovered  to  Islam,  and  rebuilt  under 
Mansur  (767-58  A.D.).  It  again  changed  bands  more  than  once, 
being  reckoned  among  the  frontier  towns  of  8jria  (Istakhry,  p.  66, 
62).  At  length  the  Greek*  recovered  it  in  934,  and  Nicephorua  II., 
finding  the  district  much  wasted,  encouraged  the  Jacobites  to  settle 
in  it,  which  they  did  in  great  numbers.  A convent  of  tbe  Virgin, 
and  the  great  church  which  bears  hia  name,  were  erected  by  the 
bishop  Ignatius  (Isaac  the  Runner).  From  this  time  Malatia  con- 
tinued to  be  a great  scat  of  tho  Jacobites,  and  it  was  the  birth- 
place of  their  famous  maphrian  Barhebncus  (or  Abalfarcgius). 
At  the  commencement  of  the  11th  century  the  town  was  said  to 
number  60,000  fighting  men  (Assem.,  Rib.  Or.,  ti.  ^49;  comp. 
Burheb.,  Chr.  Eea.,  L 411,  423).  At  the  time  of  the  first  crusade, 
the  city,  being  hard  pressed  by  the  Turks  under  Ibn  DauUhmcnd, 
was  relieved  by  Baldwin,  after  Bohomund  had  failed  and  lost  hi* 
liberty  in  the  attempt.  But  the  Jacobites  had  no  cause  to  love 
Byzantium,  and  the  Greek  governor  Gabriel  was  so  cruel  and  faith- 
less that  tbe  townsmen  were  soon  glad  to  open  their  gates  to  Ibn 
Danishmcnd  (1102),  and  tbe  city  subsequently  became  part  of  the 
realm  of  Kily  Arslan,  sultan  of  Iconium. 

MALAY  PENINSULA,  Malacca,  or  TXxah  MalAyu 
(u  Malay  Land  ”),  tho  southernmost  region  in  Asia,  attached 
to  Farther  India  by  the  isthmus  of  KrA,  in  10°  N.  lat, 
whence  it  projects  for  about  600  miles,  first  south,  then 
south  east  parallel  with  Sumatra,  to . Capo  Kamfinia 
(Romania)  in  1*  23' N.,  within  95  miles  of  the  equator; 
it  varies  in  width  fr«*i  45  miles  at  tho  isthmus  of 
KrA,  and  again  at  Talurg  4n  7°  SO'  N.»  to  210  at  Perak 
in  5°  N,  and  150  at  SclAngor,  3°  20  N.  The  area  is 
about  70,000  square  miles,  with  a population  of  at  least 

650. 000. 1  The  peninsula,  which  ia  washed  on  the  west 
by  the  Bay  of  Bengal  and  Malacca  Strait,  on  the  east 
by  the  Gulf  of  Siam  and  China  Sea,  belongs  geogra- 
phically and  ethnically  rather  to  the  eastern  archipelago 
than  to  the  Asiatic  continent  Hence,  whenever  the 
proposed  canalization 3 of  the  isthmus  cf  KrA  is  carried 

1 A careful  calculation  made  by  T.  J.  Newbold  in  1838  gave  a total 
population  of  375,000,  ainoe  which  data  tha  Britiih  possessions  have 
increased  about  fourfold,  from  90,000  to  330,000.  Hence,  allowing  for 
a alight  increase  cl*  aw  here,  tbe  preaent  population  must  ba  at  leaai 
650,000  ( Political  and  Statistical  Account  of  the  British  Settlements 
in  the  Straits  of  Malacca,  London,  1839,  vol.  L p.  418). 

1 Tha  severe!  projects  of  canalization  ore  fully  discussed  by  M.  Lion 
Dm  In  L' Exploration  far  March  9 and  16,  1882.  The  moat  feasible, 
but  not  the  ahortest,  follows  the  line  of  railway  already  projected  in 
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oat,  this  region  will  fall  into  its  natural  position  as  one  of 
the  great  islands  of  Malaysia.  In  a wider  sense  the 

Sininsular  formation  begins  properly  at  the  bead  of  the 
olf  of  Siam,  about  the  parallel  of  Bangkok.  Bat  -this 
northern  section  between  10*  and  13*  30' N.  being  com- 
prised within  the  limits  of  Siam  proper  and  British  Burmah, 
is  not  usually  included  in  Malacca,  whose  political  frontier 
towards  the  north-west  is  thus  traced  by  the  lower  course 
of  the  river  Pakshan,  which  there  separates  it  from 
Tenasserim,  the  southernmost  division  of  British  Burmah. 
But  east  of  that  river  there  is  no  natural  or  political 
frontier  towards  Lower  Siam,  which  embraces  all  the  land 
as  far  south  as  the  river  Muds  on  the  west  coast  in  5°  33' 
N.,  and  on  the  east  aide  as  far  os  the  state  of  Pahang  in 
4°  N.  The  eeaboard,  which  is  generally  fiat  and  overgrown 
with  mangroves  for  5 or  6 miles  inland,  is  fringed  with 
numerous  islands  and  iasular  groups,  of  which  the  chief 
are  Salanga  (Junk  Ceylon),  Laogkawi,  and  Pulo  Penang 
on  the  west  side ; Singapore,  Bataog,  and  Bintang  at  the 
southern  extremity;  Tantalem  and  Bardia  on  the  east 
coast  All  these  islands,  which  may  have  a total  area  of 
some  5000  square  miles,  seem  to  have  originally  formed 
part  of  the  mainland,  of  which  they  may  be  regardod  as 
scattered  geological  fragments 

Although  known  to  Europeans  since  the  beginning  of 
the  16th  century,  and  nowhere  more  than  100  miles  from 
the  sea,  the  interior  etill  remains  one  of  the  least  known 
lands  in  Asia.  D’Souza’s  large  map,  prepared  in  1879  for 
the  British  Government,  is  still  in  many  places  almost  a 
complete  blank ; the  mountain  ranges  are  traced  only  for 
short  distances,  chiefly  on  the  west  side  below  Kedah ; the 
river  courses,  and  political  boundaries  are  often  merely 
conjectured,  while  the  elevation  of  eome  of  the  highest 
peaks  is  absolutely  unknown.  Accurate  surveys;' however, 
have  since  then  been  made,  especially  by  H.  S.  Deane  in 
tbe  Perak  and  Sel&ngor  states,  by  D.  D.  Daly  in  most 
of  the  British  native  states,1  by  Dru  in  the  extreme  north, 
and  by  others  in  the  extreme  south  about  the  Endau  river 
basin  and  at  several  other  points,  from  which  a rough  idea 
may  be  formed  of  the  general  orographic  and  geological 
features  and  hydrographic  systems.  The  surface  seems  to 
he  everywhere  essentially  mountainous,  and  considerably 
more  elevated  than  had  till  recently  been  supposed.  Tho 
land  is  traversed  in  its  entire  length  by  a somewhat 
irregular  and  ill-defined  backbone,  forming  a southern 
continuation  of  the  Arakan  and  Tenasserim  ranges,  but 
here  falling  to  a mean  elevation  of  perhaps  3000  feet,  and 
constituting  a distinct  water-parting  between  the  streams 
flowing  east  and  west  to  tbe  surrounding  seas.  The 
surface  is  further  varied  by  numerous  spurs  and  detached 
ridges  running  mainly  north  and  south,  besides  isolated 
masses  often  vying  in  elevation  with  the  central  ranges. 
Little  space  is  thus  left  for  upland  plateaus,  broad  valleys, 
or  lowland  alluvial  plains  of  any  extent,  except  about 
Tringginu  and  Pahang  on  the  east,  and  Sel&ngor  on  the 
west  side  The  highest  ascertained  altitudes  are  the  Titi 
Bangsa  range  (7000  feet),  between  Kedah  and  Perak;  the 
Gunong  Inas  (5000)  ascended  in  1861  by  Deane;  the 
Gunong  Bubo  (5650;,  and  Gunong  Ulu  Tumulang  (6435), 
near  the  right  and  left  banks  of  tho  Perak  river;  the 

1861  bj  Fnuer  and  Forlong  acrois  tbs  neck  of  tho  isthmus  in  10*  30' 
between  tbs  estoariea  of  tbe  rivers  Peksbxn  sad  Chatnpon.  This 
acheme,  which  might  be  canted  out  for  about  £5,000,000,  won  Id 
shorten  the  sea  route  from  India  to  China  by  four  daya,  beside*  avoid- 
ing the  daugerou*  navigation  of  tbe  3trait*. 

1 A detailed  account  of  Mr  Daly 'a  surveys,  which  extended  over  the 
yean  1876-82,  appeared  in  the  Proceedingi  of  the  Royal  Geographical 
Society  for  July  1882.  It  ia  accompanied  by  a large  map  which  fills 
up  several  gaps  left  in  that  of  D’Souxa.  Yet  the  surveyor  remarks 
that  “there  ia  a vast  extent— more  than  half— of  the  Malayan 
Peninsula  still  unexplored,”  p,  409. 


Sum  range  (6000  to  7000)  in  south-east  Perak ; the 
Gunoog  Rajah  (6500),  in  the  main  range;  a peak  (7000) 
in  the  Endau  river  basin,  nearly  double  the  height  of 
Gunong  Ledang,  or  Mount  Ophit  (3849),  hitherto  sup- 
posed to  bo  the  highest  point  in  the  extreme  south. 
But  an  unexplored  ridge  towards  the  west  frontier  of 
Kelantan,  with  a probable  elevation  of  8500  or  9000  feet, 
is  taken  by  Miklucho  Maclay  as  the  culminating  land  of 
the  whole  peninsula.  These  mountains  arc  scarcely  any- 
where traversed  by  recognized  beaten  tracks,  the  natural 
passes  between  the  eastern  and  western  watersheds  being 
still  mostly  overgrown  by  dense  jungle.  Deane,  however, 
came  upon  a forest  path  across  the  main  water-parting 
from  Kedah  to  Patini,  and  a route  is  said  to  lead  from  the 
Bernam  river  basin  across  the  main  axis  to  Pahang  on  tbe 
east  side. 

Owing  to  the  formation  of  the  land,  the  rivers,  although 
numerous,  are  necessarily  of  short  length,  and,  as  their 
mouths  are  generally  obstructed  by  bars  and  coral  reefs, 
they  are  on  the  whole  more  useful  for  irrigation  than  as 
water  highways.  Nevertheless  some  are  navigable  by 
light  craft  for  considerable  distances,  and  in  1881  Deane 
steamed  up  the  Bernam  between  Perak  and  SeUngor  to 
Kampong  Chankat  Bertiham,  76  miles  from  the  coast 
He  proceeded  by  boat  thenco  for  9 miles  to  Simpang, 
where  the  stream  divides  and  shallows.  For  about  80 
miles  it  is  10  to  17  feet  deep,  while  the  Perak,  with  its 
chief  tributaries,  the  Plus,  Kinta,  and  Batang  Padang, 
presents  a total  navigable  waterway  of  perhaps  200  miles. 
The  Perak  on  the  west  and  tbe  Pahang  on  tbe  east  slope 
■re  by  far  tbe  largest  river  basins  in  the  peninsula,  each 
draining  an  area  of  5000  to  6000  square  mile*.  The  other 
chief  streams  are  the  Sclingor  and  Klang  on  the  south- 
west coast,  the  Job6r  facing  Singapore,  and  on  the  east 
side  tho  Endau,  Kelantan,  and  Patdni. 

As  far  as  has  been  ascertained,  the  main  geological 
formations  would  appear  to  be  Lower  Devonian  sandstones 
and  unfossilized  clay  slates,  with  a basis  of  grey  stanni- 
ferous granite  everywhere  cropping  out.  Although  no 
trace  has  been  found  of  recent  volcanic  action,  there  or? 
several  isolated  and  unstratified  limestone  masses  from 
500  to  2000  feet  high,  of  a highly  crystallized  character, 
with  no  fossils  of  any  kind.  Earthquakes  also  are  frequent, 
while  numerous  hot  springs  attest  the  presence  of  still 
active  igneous  forces  beneath  tbe  surface.  In  the  sooth 
porphyry  occurs,  associated  with  granite  and  clay  ironstone ; 
and  laterite,  resembling  that  of  the  Malabar  coast,  abounds, 
especially  along  tho  west  slope.  The  rich  stanniferous 
granites  forming  the  backbone  of  the  peninsula  render  this 
region  the  roost  extensive  storehouse  of  tin  in  tho  world. 
Vast  deposits  of  tin  ores,  sometimes  associated  with  gold  and 
silver,*  occur  almost  everywhere,  and  are  continued  in  the 
neighbouring  islands  as  far  south  as  Banca  on  the  Sumatra 
coast8  Gold,  whenco  the  land  was  known  to  the  ancients 
as  the  Anrea  Ckersonesus,  is  also  found  in  considerable 
quantities,  either  disseminated  in  quarts  or  in  alluvial 
deposits, especially  about  Mount  Ophir,  in  Pahang,  Gomichi. 
Tringginu,  and  Kemiman.  The  total  yield  has  amounted 
in  some  years  to  25,000  and  30,000  ounces.  Iron  ores 
abound  especially  in  tbe  south,  and  coal  has  recently  been 
found  in  the  isthmus  of  Kri  conveniently  situated  for  the 
future  ship  canal  across  the  peninsula. 

The  climate,  everywhere  moist  and  hot,  becomes 

* Although  the  Perak  river  U name*!  from  the  Malay  word  perak, 
**  ailver,”  the  presence  of  this  met*]  has  been  doubted.  M.  Alfred 
Marche,  however,  who  recently  vial  ted  the  west  coast,  found  it  in 
Laroot,  associated  with  the  rich  tin  ore*  of  that  district  (CompUe 
Rmdu*  of  the  French  Ckol.  Soc.  for  April  14,  1882,  p.  lfii). 

* **  Jhe  alluvial  tin  depoeits  permeate  the  whole  length  of  the 
Malayan  Peoineals  on  the  western  side  of  the  dividing  range" 

(Wyh 
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oppressive  and  even  malarious  along  the  low  muddy  banks 
of  the  coast  streams.  Higher  up,  although  cooler,  it  is  not 
always  more  healthy,  and  the  uplands,  especially  about 
Mount  Ophir,  have  the  reputation  of  being  extremely 
dangerous  to  Europeans  (Wallace).  Yet  the  mean  temper- 
ature, thanks  to  the  general  elevation  of  the  land  and  the 
prevailing  sea-breezes,  is  much  lower  than  that  of  many 
Asiatic  lands  lying  much  farther  from  the  equator.  While 
the  glass  rises  normally  on  the  Makrdn  coast  and  in  the 
Persian  Oulf  to  110°,  120°,  and  even  125*  Fahr.,  tho  mean 
summer  range  in  the  peninsula  scarcely  exceeds  90°, 
while  at  an  altitude  of  2500  feet  it  is  uuder  70*  for  the 
whole  year.  There  is  strictly  speaking  no  winter,  nor 
a distinctly  marked  rainy  season,  the  alternate  north-east 
and  south-west  monsoons  distributing  the  moisturo  oVer  the 
east  and  west  slopes  throughout  most  of  tho  year.  The 
average  number  of  rainy  days  is  about  one  hundred  and 
ninety,  and  the  mean  rainfall  from  100  to  130  inches. 
The  west  coast  is  exposed  to  sudden  squalls  of  short 
duration,  known  as  “ Sumatra*  M from  tho  direction  whence 
they  blow,  while  the  opposite  aide  is  often  visited  by 
tornadoes  during  the  monsoons. 

Except  in  some  limestone  tracts,  especially  in  Perak  and 
Kedah,  the  soil  is  generally  poor,  and  the  country,  which 
may  bs  described  as  of  comparatively  recent  formation 
slowly  undergoing  decomposition,  is  incapable  of  growing 
sufficient  rice  even  for  the  local  demand  (D.  D.  Daly). 
The  laud,  however,  is  almost  everywhere  clothed  with  a 
magnificent  tropical  vegetation,  in  which  the  most  con* 
spicuous  and  useful  plants  are  the  gutta  percha  (here  first 
discovered),  the  camphor  tree,  ebony,  sapan,  ratan,  eagle 
wood,  bamboo,  nibung,  and  nipa  palm.  Unfortunately  the 
work  of  reckless  destruction  has  already  commenced,  and 
the  Chinese  miners  have  in  many  places  cleared  extensive 
tracts,  cutting  down  the  finest  trees  to  serve  as  fuel  for 
smelting  the  tin  ores.  Of  fruits  the  most  characteristic  are 
tho  durian  and  mangosteen ; and  of  cultivated  plants  the 
moat  common  are  rice,  the  sugar-cane,  cotton,  tobacco, 
yams,  batata,  cocoa  and  areca  palms.  Tea  and  coffee  might 
be  successfully  cultivated  along  the  slopes  of  the  Perak  and 
Seldngor  rivers  (Deane).  A species  of  climbing  indigo  and 
the  wild  nutmeg  are  indigenous,  and  the  true  nutmeg, 
cinnamon,  and  cloves  have  long  been  introduced,  and  thrive 
well  (Newbold). 

The  fauna  of  the  peninsula,  which  is  unusually  rich,  is 
allied,  like  the  flora  and  tho  inhabitants,  rather  to  that 
of  the  Eastern  Archipelago  than  tho  mainland.  Hero  are 
the  one-horned  rhinoceros,  Malay  tapir  (tinau),  elephant, 
apd  hog,  all  of  the  same  species  as  those  of  Sumatra.  Here 
is  also  a small  bear  (bruangh),  found  elsewhere  only  in 
Borneo,  as  well  as  the  Sundaox  of  Java,  besides  two  kinds 
of  bison  said  to  be  peculiar  to  tho  'peninsula  (Crawfurd). 
On  tho  other  hand,  tho  Asiatic  tiger  has  extended  his  range 
throughout  the  whole  region,  even  crossing  over  to 
Singapore  and  other  adjacent  islands.  Of  quadrumanes 
there  are  no  less  than  nine  species,  including  the  chimpanzee 
(Simia  troglodyte a),  the  kukang  (Lemur  tardigrculus),  the 
black  and  white  unka,  but  apparently  not  the  orang-outan, 
although  the  word  is  in  common  use  among  the  Malays, 
who  often  apply  it  in  its  natural  sense  to  the  Sakai  and 
other  wild  tribes  of  the  interior.  Of  birds  perhaps  tho 
most  characteristic  are  the  rhinoceros  hornbill  (Bucerot r), 
the  bangu  or  Javanese  stork,  the  argus  and  pencilled 
pheasants,  birds  of  paradise  ( Paradisea  regia  and  P. 
gularis),  myna  or  grackle  ( Gracxda  religiota),  murei  or  dial 
bird  (Graeula  saulari <),  the  humming  bird,  besides  king- 
fishers, flycatchers,  doves,  and  pigeons  in  endless  variety. 
The  islands  are  frequented  by  the  Hirvndo  esculmta,  or 
■wallow  that  builds  edible  nests.  The  forests  swarm  with 
coleoptera,  lspidoptreo,  and  other  insects,  including  the 


magnificent  butterfly  Omiihopiera  Brooleana,  till  recently 
supposed  to  be  peculiar  to  Borneo  (Deane).  The  sur- 
rounding waters  are  inhabited  by  the  balicore,  or  “ mer- 
maid,'*  a sirenian  whose  Malay  name  duyong  has  been 
corrupted  to  dugong  in  our  natural  history  books. 

Politically  the  peninsula  is  partly  held  directly  by  Siam 
and  Great  Britain,  and  partly  divided  among  a number  of 
petty  Malay  states,  either  tributary  to  or  in  treaty  with 
those  paramount  powora.  The  Siamese  territory  and  states 
embrace  the  whole  of  tho  northern  section  southwards  to 
5°  35'  N.,  and  thence  on  the  east  side  as  far  as  the  southern 
frontier  of  Tringgdnu  in  4*35'  N.  A line  drawn  from  this 
parallel  on  the  east  coast  across  the  peninsula  north-west- 
wards to  Kedah  on ' the  west  coast  will  thus  mark  the 
southern  limits  of  all  the  land  directly  or  indirectly  subject 
to  Siam.  The  rest  of  tho  peninsula  is  occupied  by  tho 
British  possessions  grouped  under  the  collective  name  of 
the  Straits  Settlements  (?.v.),  and  by  tho  more  or  less 
independent  Malay  states  proper,  which  may  be  regarded 
as  forming  part  of  the  British  system.  Subjoined  is  a 
table  of  all  the  political  divisions  of  the  peninsula : — 


Siamese  Political  System, 

Ligor,  Sengora,  These  two  provinces  of  Lower  Siam  proper 
comprise  the  isthmus  of  Krd  between  7*  sod  10*  N.,  with  a coast-lino 
of  240  miles  on  the  east  snd  260  on  the  west  side ; arcs  perhaps 
17,000  square  miles;  population,  60,000  (?). 

Kedah,  between  Ligor  and  Perak,  7*  to  6*36'  N.,  with  120  mile* 
on  west  coast;  area,  3600  square  miles;  population,  30,000. 

Patani  or  Raman,  between  Sengora  and  Kelantan,  7*  to  5*  30' N., 
with  coast-line  on  east  Bide  60  miles;  area,  6000  square  miles; 
population,  30,000. 

KelanUn,  between  Patdni  and  Tringednu,  6*  to  4*  N.,  60  miles 
coast  on  east  side ; area,  7000  square  miles ; population,  20,000. 

Tringginu  with  KemAman,  between  Kelantan  and  Pahang,  6*  3 O' 
to  4*  N.,  with  80  miles  coast-line  on  tho  east  aids;  area,  6000 
square  miles;  population  60,000 (T). 


British  Political  System. 

Perak,  between  Kedah  and  Selangor,  6°  30'  to  4*  X.,  with  80 
miles  coast-line  on  scat  side;  a res,  6500  square  miles;  population, 

30.000. 

Stldngor  with  Kalang,  between  Perak*  and  Malacca  territory,  4* 
to  8*  N.,  with  120  miles  coast- line  on  west  side ; population,  16,000. 

Johdr,  southern  extremity  of  the  peninsula  from  2*  40'  N.  to 
Cape  Romania ; area,  10,000  square  miles ; population,  20,000. 

rabang,  between  Johdr  ana  Tringgdna,  3*  to  6*  N.,  90  miles 
coast  on  east  side;  area,  3600  square  miles;  population.  20,000. 

Jellbu,  Sungei  Ujong,  Sri  Menanti,  Jumpdl,  Johol,  Ham  ban, 
Jelai,  Scgimat  or  Moar.  These  inland  states,  lying  between  2*  and 
4*  N..  formerly  constituted  with  Nsning  (Malacca  territory)  the 
so-called  Ncgn  Sambilsn,  or  "Nine  Lands/' governed  by  pan- 
ghiilus  or  chief*,  feudatory  first  to  the  sultans  of  Malacca  snd  then 
to  those  of  Johdr.  It  is  now  proposed  again  to  consolidate  them 
in  ouc  state  under  the  suzerainty  of  or  in  alliance  with  Great 
Britain.  They  lie  surrounding  Malacca  territory,  between  Johdr  on 
tho  east,  rahang  on  tho  north,  and  Sclingor  on  the  west  and  north- 
west. Total  area  probably  not  more  than  6000  square  miles;  popu- 
lation, 50,000  (t).  The  more  important  are  Rombsu  (Linggi  river 
basin),  Scgdmat  (Moar  river  basin),  Johdl  (north  from  slonnt 
Ophir),  ana  Sungei  Ujong  (Ldngat  river  basin). 

Straits  Settlements:  parts  of  Perak,  Malacca,  Pulo  Penang,  and 
Singapore;  total  area,  1445  square  miles;  population  (1881), 

314.000. 

Excluding  the  Chinese,  Klinga,  Bugis,  and  other  more 
recent  arrivals,  the  inhabitants  of  all  these  states  belong  to 
three  distinct  stocks — the  Tai  (Siamese),  Malay,  and 
Negri  to.  The  Siamese  of  pure  blood  occupy  the  extreme 
north  with  scattered  communities  as  far  south  as  the 
town  of  Sengora  (7*  10'  N.).  A mixed  Malayo-Siameso 
people,  commonly  known  as  Satnsams,  form  the  bulk  of 
the  population  in  the  lower  parts  of  Ligor  and  Sengora, 
and  iu  the  north  of  Kedah.  Although  entirely  assimilated 
to  the  Siamese  in  speech,  customs,  and  religion,  these 
Samsams  appear  to  be  allied  physically  much  more  to  the 
Malay  than  to  the  Tai  stock.  Yet  their  national  sympathies 
seem  to  be  altogether  with  the  dominant  race,  and  the 
people,  especially  of  Ligor,  have  during  the  present  century 
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ceoluusly  co-operated  with  the  Siamese  in  their  persistent 
efforts  to  subdue  the  Malays  of  the  neighbouring  states.1 

All  the  rest  of  the  peninsula,  from  about  7*  N.  to  Cape 
Romania,  may  be  regarded  as  essentially  “ Malay  lund,”  as 
it  is  in  fact  called  by  the  people  themselves.  But  whether 
the  Malays  are  here  indigenous,  or  intruders  from  Sumatra, 
is  a question  still  warmly  discussed  by  ethnologists.  Those, 
however,  who  support  the  latter  view  by  appealing  to  the 
undoubted  historic  migrations  of  civilized  Malays  from 
Menangkabo  or  Pulembang  in  the  12th  century,  or  even 
to  still  earlier  arrivuls  from  Java,  do  uot  understand  the 
point  at  issue.  For  the  peninsula  is  occupied,  not  only 
by  these  civilized  Orang  Malayu  of  cultured  speech, 
Mohammedans  and  mostly  no  doubt  originally  from 
Sumatra,  but  also  by  the  Orang  Benua,  that  is,  “men  of 
the  soil,”  or  aborigines,  of  Malay  stock  and  of  rude  Malay 
speech,  nature  worshippers, and  settled  here  from  prehistoric 
times.  Similar  uncultured  Malay  tribes,  such  as  the 
Orang  Eubu  of  Palembang,  are  no  doubt  also  found  in 
Sumatra.  But  it  is  unlikely  that  any  of  these  people  ever 
crossed  the  shallow  intervening  Straits  of  Malacca,  which 
were  probably  dry  land  when  the  race  was  gradually 
diffused  over  the  common  area.  Whether  tho  migration 
proceeded  eastwards  or  westwards  is  therefore  a point  which 
cannot  be  determined  pending  the  settlement  of  the  further 
and  broader  question  of  the  origin  and  dispersion  of  the 
Malay  race  itself.  If  the  Malays  are  a branch  of  the 
Mongol  stock,  as  many  hold,  then  tho  Orang  Benua  must 
have  passed  through  the  pen  insula  southwards  to  the 
archipelago  at  a time  when  most  of  it  still  formed  part  of 
the  Asiatic  mainland.  But  if  they  originated  in  the 
archipelago  itself,  as  others  maintain,  then  the  stream  of 
migration  must  have  been  reversed. 

In  any  cose  the  Orang  Benua  are  not  the  only  aborigines 
in  the  peuinsula.  For  the  most  recent  research  has  fully 
confirmed  the  somewhat  vague  statements  of  earlier  writers 
regarding  the  presence  in  this  region  of  a Negroid  element 
differing  fundamentally  from  the  Malay  type,  and  apparently 
to  be  affiliated  to  the  Negrito  of  the  Andaman  Islands  and 
Philippines.  u Purely  anthropological  observations  and 
considerations  lead  me  to  accept  the  supposition  of  a 
‘ Melanesian  ' element  (a  remnant  of  the  original  race), 
which  through  intermixture  with  the  Malays  is  being  more 
and  more  supplanted.  ....  Ia  the  mountains  of  Pahang 
and  Kelantan  as  far  as  Sengora  and  Lcgor,  I have 
discovered  a Melanesian*  population.  This  people  undoubt- 
edly belongs  to  the  Melanesian  stock"  (Mikkicho  Maclay 
in  Ethnoloyiechc  Excursion  in  Johor).9 

The  Malay  and  Negrito  aborigines  are  collectively  knowu 
to  the  civilized  Malays  as  Semang  nnd  Sakei 4 respectively, 
although  much  coufusion  seems  to  have  arisen  in  the  use 
of  these  terms,  nor  is  this  surprising,  seeing  that  tho  two 
races  themselves,  who  havo  been  in  contact  for  ages,  have 
become  largely  intermingled  and  assimilated  in  customs, 
and  even  in  speech.  The  origiunl  Negrito  dialects,  which 
Maclay  has  compared  with  those  of  the  Philippines,  are 
everywhere  yielding  to  the  Malay,  which  is  spoken 
throughout  the  peninsula  with  little  dialectic  variety  os  far 


1 The  horrors  attending  the  reduction  of  Kedah  in  1821  were  caused 
chiefly  by  the  ferocity  of  the  Bamaams  of  Ligor  ia  the  Siamese 

lervico. 

* Thie  writer  applies  the  term  “ Molancaian  ’*  to  all  the  dark  races 
ef  the  Oceanic  area,  and  uot  merely  to  tho  natives  of  tho  Melanesian 
Archipelago. 

* See  also  tbs  Field,  April  23,  1878  ; Journal  of  the  StraiU  Branch 
of  the  Roy.  At.  Sac.  for  1878-81,  pattim;  and  the  paper  of  Mr 
Daly,  who  say*.  “ The  true  Orang  Sake!  ia  a Negrito,  and  reminds 
one  of  the  Papuans  of  Mew  Guinea,  wham  I hare  seen  in  Torres 


Strait i,"  p.  409. 

* The  aborigines  of  the  neighbouring  Island  at  BUlitcm  are  also 
collectively  known  as  Sakah  {Atmalte  4a  fi frfjfw?  Orient,  1879, 
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a3  6*  and  V N.,  where  it  is  replaced  by  Siamese.  The 
aborigines,  who  are  said  not  to  number  altogether  more 
than  some  10,000,  are  divided  into  a great  many  tribes,  of 
which  the  best  known  are  the  Jakuns,  widespread  in  the 
south,  the  Udai,  Bdsisi,  Sabimba,  Mintira  (Mantra),  and 
Hala.  All  are  in  a very  low  state  of  culture,  holding  aloof 
from  the  settled  populations,  living  entirely  on  the  chase, 
and  pursuing  the  game  with  poisoned  arrows.  It  is  note- 
worthy that  even  the  more  or  less  civilized  Malays, 
especially  of  Bambau  and  other  inland  states,  still  hold  to 
the  tribal  organization,  the  very  names  of  many  of  their 
tribes,  such  03  the  Anak  Achi  (“children  of  Achin'*)  and 
Sri  Lummah  Mehangkabau,  betraying  their  comparatively 
recent  migration  from  Sumatra. 

Other  ethnical  elements  in  the  peninsula  are  the  Bugia 
from  Celebes,  formerly  powerful  on  the  west  coast ; the 
“Moors”  (Arabs),  now  mostly  absorbed  by  the  civilized 
Malays;  the  Klinga5  from  India,  chiefly  traders  in  tho 
seai>orU , the  Topas  (Topazio),  half-caste  Portuguese 
Christians,  still  numerous  especially  in  Malacca  territory,  a 
few  Europeans,  Battas,  and  African  slaves ; and,  lastly,  the 
Chinese,  by  far  the  most  numerous  of  all,  who  are  gradually 
converting  the  Malay  peninsula  into  a second  China.  They 
have  already  monopolized  the  mining  and  agricultural 
industries,  as  well  as  the  retail  trade  and  local  shipping. 

Although  vaguely  known  to  the  ancients  as  the  Aurea  Cheraonesui, 
and  even  by  them  already  described  as  a "Regio  Latronum,"  or 
piratical  land,  the  Malay  peninsula  pom******  uo  historic  traditions 
earlier  *«„u  the  13th  century.  According  to  the  native  writers  tho 
first  settlement  was  made  at  Singa-pura,  or  the  “ Lion  City,"  about 
1250  by  emigrants  from  the  banks  of  a nver  Maldvu  in  Sumatra. 
Expelled  from  Singapore  by  tho  Javanese  king  MajapAbit,  the 
colonista  founded  the  city  of  Malacca  on  the  south-west  coast  of  the 
mainland  in  1253.  From  this  point  the  cultured  and  Mohammedan 
Malays  of  Sumatra  are  supposed  to  have  rapidly  spread  over  the 
whole  peninsula,  where  they  had  already  established  a number  ef 
petty  piratical  states,  when  the  Portuguese  under  Albuquerque 
reachea  Malaysia  and  reduced  Malacca  in  1511.  Being  thus,  so  te 
say,  taken  ou  the  flauk  by  the  Europeans,  while  their  progress 
northwards  was  barred  by  the  Siamese  continually  pressing  forward 
from  Indo-China,  the  Malays  of  the  peninsula,  ever  prone  to  piracy 
end  lawlessness,  hare  remained  in  a more  or  less  unsettled  state 
almost  down  to  the  present  time.  Tho  Portuguese  held  Malacca  for 
one  hundred  and  thirty  years,  when  they  were  supplanted  in  1641 
by  the  Dutch,  who  yielded  in  1795  to  the  English,  and  finally  in 
1824  surrendered  all  their  possessions  on  tho  mainland  to  Great 
Britain  in  exchange  for  Bencoolen  in  Jara.  Penang  and  Singapore 
had  already  been  occupied  by  the  British,  who,  by  the  suppression 
of  piracy  and  the  old  monopolies,  the  proclamation  of  free  trade 
principles,  the  example  of  a wise  administration  and  treaties  with 
tho  surrounding  states,  havo  gradually  laid  a solid  foundation  for 
the  future  prosperity  of  this  distracted  land.  (A.  U.  K.) 

MALAYS  (Orang  Maliyu,  “ Malay  Men”),  the  domin- 
ant people  iu  Malacca  and  the  Eastern  Archipelago  (henca 
often  called  Malaysia),  where  they  are  diversely  inter- 
mingled with  other  races,  and  where  they  have  represented 
the  local  cultured  element  for  over  two  thousand  years. 
The  Malays  proper,  that  is,  those  who  call  themselves  by 
this  name,0  who  speak  tho  standard  Malay  language,  and 
who  possess  a common  sentiment  of  racial  unity,  are  found 
in  compact  masses  chiefly  in  the  Malay  peninsula  as  far 
north  as  8*  or  9*  N.  lat.,  in  tho  adjacent  islands  of  l'enang, 
Bintaog,  Lingen,  Ac.,  and  in  Sumatra,  of  which  they 
occupy  fully  one  half,  mainly  in  the  south,  along  the 
east  coast,  and  on  party  of  tho  west  coast.  In  these  lands 


* The  term  Kling,  a corrupt  form  of  Tidings  (Talugu),  is  applied 
throughout  Malaysia  to  all  the  native*  of  India  settled  In  llut  region. 

• Tho  origin  of  this  word  boa  given  riao  to  much  controversy.  It* 
derivation  from  the  Javanese  ma-layu,  to  run  or  flee,  mart  be 
rejected  as  grammatically  impossible,  for  thie  is  a true  verbal  form, 
whereas  the  national  name  is  strictly  adjectival,  hence  always  acoom- 
ponied  by  a noun.  Valentyn  points  out  (Beschryvinge  run  Sumatra, 
p 13)  that  the  name  is  specially  applied  in  8urastra  to  the  great 
Sflngel-piigu-M&Uyu  tribe  of  the  Sungvi-pigu  auriferous  district,  and 
ibeeenu  on  the  whole  most  probable  that  it  was  originally  th*  name 
of  some  local  tribe,  which  roae  to  pre-eminenoe. 
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•lone  they  are  really  indigenous,  and  regard  themselves 
as  the  aboriginal  population.  Elsewhere  they  are  met  in 
scattered  communities  chiefly  round  the  coast  of  Borneo, 
in  the  Sulu  Archipelago,  in  Tidor,  Ternate,  and  some  other 
members  of  the  Molucca  group,  where  they  are  held  to 
be  intruders  or  immigrants  from  Sumatra. 

Long  considered  as  an  independent  division  of  mankind, 
the  Malays  are  now  more  generally  affiliated  to  the  Mongol 
atock,  of  which  A.  R Wallace,  De  Quatrefages,  and  other 
eminent  naturalists  regard  them  as  a simple  variety  more 
or  less  modified  by  mixture  with  other  elements.  “ The 
Malayan  race,  as  a whole,  undoubtedly  very  closely 
resembles  the  East-Asian  populations  from  Siam  to 
Manchuria.  I was  much  struck  with  this  when  in  the 
island  of  Bali  I saw  Chinese  traders  who  had  adopted  the 
costume  of  that  country,  and  who  could  then  hardly  be 
distinguished  from  Malays ; and,  on  the  other  hand,  I have 
seen  natives  of  Java  who,  as  far  as  physiognomy  was  con- 
cerned, would  pass  very  well  for  Chinese.” 1 * * In  fact,  the 
typical  Malay  can  scarcely  be  distinguished  anthropologi- 
cally from  the  typical  Mongolian.  He  is  described  as  of 
low  stature,  averaging  little  over  5 feet,*  of  olive-yellow 
complexion  inclining  to  light  brown  or  cinnamon,  bracby- 
cephalous,  with  somewhat  fiat  features,  high  cheek  bones, 
black  and  slightly  oblique  eyes,  small  but  not  flat  nose, 
dilated  nostrils,  mouth  wide  but  not  projecting,  bands 
and  feet  small  and  delicate,  legs  very  thin  and  weak,  coarse 
black  hair  always  lank  and  ronnd  in  section,  scant  or  no 
beard.* 

The  departure  from  this  description  bo  frequently  noticed 
in  the  archipelago  must  be  attributed  to  intermixture  with 
the  black  Papiian  stock  in  the  east,  and  with  a distinct 
pre-Malay  Caucasic  element  in  the  west  The  presence  of 
this  “ Indonesian  ” element,  as  it  is  called  by  Dr  H&my, 
may  now  be  regarded  as  an  ascertained  fact,  the  recogni- 
tion of  which  will  help  to  remove  many  of  the  difficulties 
hitherto  associated  with  the  natural  history  of  the  Malay 
race.  It  at  once  explains,  for  instance,  the  apparent  dis- 
crepancy between  the  foregoing  description  of  the  ordinary  ! 
Malay  and  that  of  the  Battar,  Orang  Kabu,  and  many 
other  Sumatran  and  Bornean  peoples  described  as  tall  and 
robust,  with  regular  features,  symmetrica]  figure,  light 
complexion,  brown  and  wavy  hair,  and  general  European 
appearance.4 

These  considerations  also  enable  us  to  fix  the  true  centre 
of  dispersion  of  the  Malay  race  rather  in  Malacca  than  in. 
Sumatra,  contrary  to  the  generally  received  opinion.  If 
they  are  to  be  physically  allied  to  the  Mongol  stock,  it  is 
obvious  that  the  earliest  migration  must  have  been  from 
High  Asia  southwards  to  the  peninsula,  and  thence  to 
Sumatra,  possibly  at  a time  when  the  island  still  formed 
port  of  the  mainland.  The  national  traditions  of  a disper- 
sion from  Menangkabo  or  Palembang  in  South  Sumatra 
must  accordingly  be  understood  to  refer  to  later  movements, 
and  more  especially  to  the  diffusion  of  the  civilized  Malay 
peoples,  who  first  acquired  a really  national  development 
in  Sumatra  in  comparatively  recent  times.  From  this 
point  they  spread  to  the  peninsula,  to  Borneo,  Sulu,  and 
other  parts  of  Malaysia,  apparently  since  their  conversion 
to  Islam,  although  there  is  reason  to  believe  that  other 
waves  of  migration  must  havo  reached  Further  India  and 
especially  Camboja,  if  not  from  the  same  region  at  all 
events  from  Java,  at  much  earlier  dates.  The  impulse  to 
these  earlier  movements  must  be  attributed  to  the  intro- 


1 Wallace's  Malay  Archipelago,  6th  «d.,  p.  691. 

' Muller  say*  4 ft.  6 in.  to  6 ft.  ; Wallace  6fL2in.to5ft.4  1ii.  ; 
Flower  5 ft  3 in.  ; others  5 ft 

* 8eo  Dr  A.  B.  Meyer,  Minahasta  at*/  Celtbet,  Berlin,  1876,  p.  7. 

4 Roe Schouw-Santvoort,  In  AnnaU o do  tJSxirhno  Orient,  1878-79, 
p.  148  j and  Montano,  Pro c.  Roy,  QeU.  Hoc,,  1881,  p.  698. 
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duction  of  Inman  culture  through  ths  Hindu  and  Buddhist 
missionaries,  perhaps  two  or  three  centuries  before  the 
Christian  era.  Drring  still  more  remote  prehistoric  times 
various  sections  of  the  Malay  and  Indonesian  stocks  were 
diffused  westwards  to  Madagascar,  where  the  Hovas,  of 
undoubted  Malay  descent,  still  hold  die  political  supre- 
macy, and  eastwards  to  the  Philippines,  Formosa,  Micro- 
nesia, and  Polynesia.  This  astonishing  expansion  of  the 
Malaysian  peoples  throughout  the  Oceanic  area  is  suffi- 
ciently attested  by  the  diffusion  of  a common  Malayo 
Polynesian  speech  from  Madagascar  to  Easter  Island,  aud 
from  Hawaii  to  New  Zealand.  See  Polynesia. 

The  Malays  proper  hare  long  been  divided  socially  into  three  dis- 
tinct croup*,— the  Orang  Bentka,  or  44  Men  of  the  Soil,”  that  is,  the 
uncivilized  wild- tribes  ; the  Orang-laut,  or  “ Men  of  the  Sea,”  that 
is,  the  semi-civilized  floating  population  ; and  the  Orang  Maldyu, 
or  “ Malay  Men,”  that  is,  the  civilized  Malays  with  a culture,  a 
literature,  and  a religion.  The  Orang  Benda,  called  also  Orang 
Ounung , or  41  Highlanders,”  and  sometimes  even  Orang-utan , or 
44  Wild  Men,”  constitute  the  aboriginal  Malay  element,  the  44  raw 
material, ” so  to  say,  of  the  race,  which  has  hitherto  remained 
wholly  unaffected  by  foreign  influences,  and  which  is  still  grouped 
in  small  tribes  at  a very  low  stage  of  culture,  living  nearly  exclusively 
by  tho  chase,  and  almost  destitute  of  all  social  organization.  They 
are  found  chiefly  in  the  more  inaccessible  wooded  uplands  of 
Malacca  and  Sumatra,  in  the  former  region  more  or  less  intimately 
associated  for  ages  with  the  Negrito  tribe*,  and  in  the  latter  island 
apparently  the  sole  occupiers  of  the  land  from  the  first  Interme- 
d:ate  between  the  Orang  Benda  aud  Orsug  Maliyu  are  the  Orang- 
laut,  the  ‘‘Sea  Gipsies  ’of  English  writer*,  who  stilt  occupy  the 
same  low  social  position  that  they  held  when  the  Portuguese  first 
reached  Malaysia.  They  were  then  described  by  De  Barroe  under 
the  name  of  Collates,  or  “people  of  the  Straits,”  as  “a  vile  people 
dwelling  more  on  tbe  sea  than  on  the  land,”  and  “living  by  fish- 
ing ana  robbing”;  and  this  description  is  still  largely  applicable. 
Although  piracy  is  now  all  but  suppressed  in  the  Eastern  waters. 
The  Bajau  and  Millanau  of  the  Sulu  Archipelago  and  neighbouring 
oast  lands  also  belong  to  this  class  of  sea  nomads.  Lastly,  the  Orang 
MalAyu  arc  that  section  of  the  race  which,  under  the  influence  first 
of  the  Hindus  and  then  of  the  Arabs,  has  developed  a national  life 
and  culture,  and  which  has  founded  more  or  less  powerful  political 
states  in  various  parts  of  the  archipelago.  But  here  again  it  is 
necessary  to  distinguish  between  the  civilized  Malays  proper,  and 
the  other  civilized  branches  of  the  race,  to  whom  the  term  Malay 
is  never  applied,  and  who  speak  languages  which,  while  belonging 
to  tbe  common  Malay  linguistic  family,  differ  greatly  from  the 
standard  Malay  speech.  The  chief  divisions  of  all  these  civilized 
communities  are  as  under ; — 

Orang  Malay u : Menangkabo,  Pal«mbang,  and  Lampong  in 
Sumatra;  petty  states  of  the  Malay  Peninsula;  Borneo;  TiJor  ; 
Ternate. 

Sumatran  group : Achinese,  Rejanga,  Paosnniaha. 

Javanese  group : Javanese  proper,  Soudanese,  Madurese,  Balinese. 

Celebes  group  : Bugis,  Mn»gka»*ani,  and  others. 

Philippine  group  : Tagalas,  Bisayans,  Bicol,  Sulu,  and  others. 

Outlying  groups  : H6vas  of  Madagascar,  Formoann  Islanders. 

In  all  these  the  distinctly  Malay  physical  type  decidedly  pre- 
dominates, whereas  elsewhere  in  tho  archlpr'ago  the  so*c«iled 
Malays  are  often  rather  44  Indonesians,"  in  whom  the  distinctly 
Caurasic  physical  type  predominate*.  Such  especially  are  the 
Bat  to*  and  Orang  Kubu  of  Sumatra,  the  Nias  and  Men  ta  wry 
islander*,  the  Kayans,  aud  many  of  the  Dvak  tribes  of  Borneo.4 

In  tbeir  temperament  no  less  than  in  their  features  tho  Malays 
still  betray  their  Asiatic  origin.  They  are  described  as  of  & taciturn, 
undemonstrative  disposition,  little  given  to  outward  manifestations 
of  joy  or  sorrow,  yet  extrertiely  courteous  towards  each  other,  and 
as  a rule  kind  to  their  women,  children,  and  domestic  animals. 
Slow  and  deliberate  in  speech,  neither  elated  bv  good  nor  depressed 
by  bad  fortune,  normally  impassive  aud  indolent,  they  are  never- 
I thclcss  capable  of  tbe  greatest  excesses  when  their  passions  are 
roused.  Under  the  influence  of  religious  excitement,  lossea  at  gamb- 
ling, jealousy  or  other  domestic  troubles,  they  are  often  seized  bv 
the  so-called  44  amok  ” fever,  when  they  will  rush  wildly  through 
the  crowded  streets  armed  with  tbeir  sharp  krissea,  cutting  down 
all  who  cross  their  path  with  incredible  fury  and  without  the  leaat 
discrimination.  Amongst  the  practices  aud  propensities  which 
connect  them  with  tho  Mongoloid  inhabitants  of  Indo-China  tho 
most  striking  are  pile-building,  especially  in  Java  and  Borneo; 
cock-fighting,  universal  throughout  the  archipelago;  a pronounced 
taste  for  putrescent  fish,  with  a corresponding  dislike  of  milk  ; head- 
hunting (Borneo  and  Celebes);  large  ear-orn amenta,  greatly  dis- 
tending the  lobe ; husband  entering  the  wife’s  family,  and  father 

1 See  Carl  Bock's  U tad  Bunion  of  Bo moo,  p.  69. 
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wxchanging  his  own  far  111*  child's  name;  chanting  by  numeral 
auxiliaries,  such  ax  pebble,  chief,  log,  mountain,  feuther,  Ac., 
according  to  the  nature  of  the  object1 

The  race  is  on  the  whole  of  a sluggish  intellect,  inferior  in 
natural  intelligence  even  to  the  surrounding  Papuan  populations. 
Dr  Montano  tells  us  that  in  the  girls'  school  at  Malacca,  conducted 
by  the  Roman  Catholic  sisters,  the  Chinese  chiblren  take  the  first, 
Iho  Mantras  (aborigines)  the  second,  and  the  Malaya  the  last  place 
in  order  of  capacity.*  Unaided  by  foreign  influences  they  never 
attained  a higher  culture  than  that  of  the  “ Sea  Gipsies’' ; and  for 
their  letters,  most  of  their  arts,  and  their  religions  they  are  In- 
debted either  to  the  Hindu*  or  tho  Arabs.  (A.  H.  K.) 

Malay  Language  and  Literature. 

The  Malay  language  is  a member  of  tho  Mala  van  section  of  tue 
MaJayo-Polynesian  class  of  languages,  but  it  is  by  no  means  a re- 
presentative type  of  the  section  which  has  taken  its  lintue  from  it 
The  area  over  which  It  is  spoken  com  prises  the  peninsula  of  Malacca 
with  the  adjacent  islands  (the  Rhio-Lmgga  Archipelago),  the  greater 
part  of  the  coast  districts  of  Sumatra  ami  Borneo,  tho  seaports  of 
Java,  the  Sand*  and  Banda  Klauds.  It  is  the  general  medium  of 
communication  throughout  the  archipelago  from  Sumatra  to  the 
Philippine  Islands,  and  it  wos  so  upwards  of  three  hundred  sud 
fifty  yeanj  ago  when  the  Portuguese  first  appeared  in  thoso  part* 

There  arc  no  Malay  manuscripts  extant,  no  monumental  record* 
with  inscriptions  in  Malay,  dating  from  before  the  spreading  of 
Islam  in  the  archipelago,  about  the  end  of  tho  13th  century.  By  , 
•ome  it  has  been  argued  from  this  fort  that  the  Malays  poascoerd  j 
no  kind  of  writing  prior  to  the  introduction  of  the  Araliic  j 
alphabet  (\V.  Robinson,  J.  J.  do  Hollander) ; whereas  others  have 
maintained,  with  greater  ahowof  probability,,  that  the  Malays  were 
in  possession  of  an  ancient  alphabet,  and  that  it  was  the  same  os 
the  Recbang  (Marsden,  Friederich),  as  the  Kawi(Van  dor  Tnuk),  or 
most  like  the  Lampong  (Kern), — all  of  which  alphabets,  with  tho 
Hatlok,  Bugi,  and  Macassar,  are  ultimately  traceable  to  the  ancient 
Camb.'jan  characters.  With  the  Mohammedan  conquest  the  Perso- 
Arabic  alphabet  was  introduced  among  the  Mntays  ; it  has  continued 
ever  since  to  bo  in  use  for  literary,  religious,  and  business  purjoscs. 
Where  Javanese  is  the  principal  language,  Malay  is  sometimes 
found  written  with  Javanese  characters  ; and  in  Palembang,  in 
the  Mfnangkaho  country  of  Middle  Sumatra,  the  Rcchang  or 
Renchong  characters  are  in  general  Vise,  so  called  from  the  sharp 
and  pointed  kuife  with  which  they  are  cut  on  the  smooth  side  of 
bamooo  staves.  It  is  only  sinco  the  Dutch  have  established  their 
supremacy  in  the  archipelago  that  the  Roman  character  has  coma 
to  be  largely  used  in  writing  and  printing  Malay.  This  is  also  the 
case  in  tne  Straits  Settlements. 

By  the  simplicity  of  its  phonetic  elements,  the  regularity  of  its 
grammatical  structure,  and  the  copiousness  of  its  nautical  vocabu- 
lary, the  Malay  language  is  singularly  well-fitted  to  be  the  finyua 
franea  throughout  the  Indian  archipelago.  It  possesses  the  five 
vowels  a,  i,  u,  e,  o,  both  short  and  long,  and  our  pure  diphthong 
aw.  Its  consonants  are  k,  g,  ng,  ek,  j,  fl,  t,  d,  n,  j>.  b,  m,  y,  r,  l, 
so,  a,  A.  Long  vowels  can  only  occur  in  open  syllables.  The  only 
possible  consonantal  nexus  in  purely  Malay  words  is  that  of  a nasal 
and  mute,  a liquid  and  mute  and  vice  versa,  sud  a liquid  and  nasal. 
Final  k and  h are  all  but  suppressed  in  the  utterance.  Purely  Arabic 
letters  are  only  as«d  in  Arnmc  words,  a groat  number  of  which  have 
been  received  into  the  Malay  vocabulary.  But  the  Arabic  charac- 
ter is  even  leas  suited  to  Malay  than  to  the  other  Eastern  language* 
on  which  it  has  been  foisted.  As  the  short  vowel*  are  not  inarki-d, 
one  would,  iu  teeing,  e.g.,  the  word  bnlng,  think  first  of  binlang,  a 
star ; but  the  word  might  also  mean  a large  scar,  to  throw  down, 
to  spread,  rigid,  mutilated,  enceinte,  a kind  of  cucumber,  a redoubt, 
according  as  it  is  pronounced  banking,  banting , bailang , bunlang, 
buntung,  bunting,  bonteng,  bettleng. 

Malay  is  essentially,  with  few  exceptions,  a dissyllabic  language, 
and  the  syllabic  accent  rests  on  the  penultimate  unless  that  syllable 
is  open  snd  short;  e.g.,  d&ang,  nmmift*.  besur,  diunipatkan&alah. 
Nothing  in  the  form  of  a root  word  indicates  the  grammatical  cate- 
gory to  which  it  bclongi ; thus,  Ivtik,  kindness,  affectionate,  to 
love  ; ganti,  a proxy,  to  exchange,  instead  of.  It  is  only  iu  deriva- 
tive words  that  this  raguenrs*  i*  avoided.  Derivation  is  effected 
by  infixes,  prefixes,  affixes,  ami  reduplication.  Infixes  occur  more 
rarely  in  Malay  than  in  the  cognate  tongues.  Examples  sre — 
guruh,  a rumbling  noise,  ginuHruk,  to  make  such  a noise  ; iunjtik, 
io  i-oint,  lelunjuk,  the  forefinger ; ckHehvk,  to  pierce,  e her&ehuk, 
a stockade.  The  imj<ort  of  the  prefixes — m2  (infng,  roeft,  m$n, 
mem),  pi  (ping,  pc  ft,  pin,  pem),  Wr(bel),  per,  pel,  ka,  di,  ter, — snd 
affixes— an,  kan,  i,  lab— will  best  appear  from  the  following 
examples  : root  word  djar,  to  teach,  to  learn  ; mfngdjar,  to  instruct 
<cxprerers  an  action) ; bH&jar,  to  study  (state  or  condition) ; 
mHgajdri,  to  instruct  (some  one,  trans  ) ; mfngdjarkan,  to  instruct 
<in  something,  causative) ; pingdjar,  the  instructor ; ytUijar,  the 


* Col.  Yule,  in  Jour.  Antkrop.  Soc.  for  Fsbnuuy  1830. 
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learner ; pkngttjdran,  the  lesson  taught,  also  the  school  ; p*lojiranJ\ 
the  lesson  learnt ; didjar,  to  be  learnt ; ter  d jar,  learnt ; lerdjarkam, 
taught ; tfrajdri , instructed  ; [p*rdja  (from  rdja,  prince),  to  recog- 
nize as  prince  ; pbajakan,  to  crown  as  prince  ; karajdan,  royalty] ; 
Ajarkanlak,  teach  ! Examples  of  reduplication  are— djar-djar,  ■ 
sainted  person  ; ijar-btrdiar  (or  bftdjar),  to  be  learning  snd  teach- 
ing by  turns  ; similarly  there  are  forms  like  djar-mtngdjar,  btr&jar - 
ajdtan,  djar-ajdri,  v\fmptrdjar,  mtmptrdjarkan,  m*mpt>ajdri, 
Urbftdjarkan,  pfrbtidjarkan,  Ac.  Altogether  there  are  upward*  of  , 
a hundred  possible  derivative  forms,  in  the  idiomatic  use  of  which  I 
the  Malays  exhibit  much  skill  See  especially  H.  von  Dewall,  Do 
tormveraaeUringen  dtr  MaUisehe  taat,  Bstsvia,  1864  ; and  J. 
i'ijuspj-el,  MaU itch- H ollandsck  IVoordenboek,  Amsterdam,  1875, 

“ Inleiding. " In  every  other  respect  the  language  is  characterised  by 
great  simplicity  aud  indefinitenosa.  There  is  no  inflexion  to  dis- 
tinguish number,  gender,  or  case.  Number  is  never  indicated  when 
the  seuse  is  obvious  or  can  be  gathered,  from  the  context ; otherwise 
plurality  ib  expressed  by  adjectives  such  as  tagdla , all,  and  Adda*, 
in- uy,  more  rarely  by  tho  repetition  of  the  noun,  and  the  indefinite 
singular  by  sa  or  *4/u,  one,  with  » clsss-word.  Gender  mey,  if 
necessary,  be  distinguished  by  the  words  laki-l&ki , male,  and 
oirampOan,  female,  in  the  cose  of  persons,  and  of  jantan  and  bttina 
in  the  case  of  animal*  The  gjenitive  case  is  generally  indicated  by 
the  position  of  the  word  after  Us  governing  noun.  Also  adjectives 
and  demonstrative  pronouns  have  their  places  after  the  noun. 
Comparison  is  effected  by  the  use  of  particles.  Instead  df  tbs  per- 
sonal pronounB,  both  in  their  full  and  abbreviated  forms,  conven- 
tional nouns  are  in  frequent  use  to  indicate  the  social  position  or 
relation  of  the  respective  interlocutors,  as,  e.g.,  hamba  tuan,  the 
master's  slave,  i.e,,  I.  These  nouns  vary  according  to  the  different 
localities.  Another  peculiarity  of  Malay  (and  likewise  of  Chinese, 
Shan,  .Talaiug,  Burmese,  and  Siamese)  is  the  use  of  certain  class- 
words  or  coefficients  with  numerals,  such  as  orang  (man),  when 
speaking  of  persons,  ekor  (tail)  of  animals,  ktping  (piece)  of  flat 
things,  liji  (seed)  of  roundish  things ; e.g.,  lima  bij i tflor,  five  eggs. 
The  number  of  these  clsss-word*  is  considerable.  Malay  verbs  hav* 
neither  person  or  number  nor  mood  or  tense.  The  fast  two  are 
sometimes  indicated  by  particles  or  suxilisry  verb*  ; but  these  are 
generally  dispensed  with  if  the  meaning  is  sufficiently  plsin  without 
them.  The  Malays  avoid  the  building  up  of  long  sentence*.  The 
two  main  rules  by  which  the  order  of  the  words  in  • sentence  is 
regulated  are— subject,  verb,  object;  snd  qualifying  words  follow 
those  which  they  qualify.  This  is  quite  the  reverse  of  what  is  the 
rule  in  Burmese. 

The  history  of  the  Malays  amply  accounts  for  tho  number  and 
variety  of  foreign  ingredients  in  tueir  language.  Hindus  appear  to 
have  settled  in  Sumatra  snd  Java  as  early  as  the  4th  century  of  our 
era,  snd  to  have  continued  to  exercise  sway  over  the  native  popula- 
tions for  many  centuries.  These  received  from  them  iuto  their 
language  a very  large  number  of  Sanskrit  terms  from  which  we  ca* 
infer  the  nature  of  tho  civilizing  influence  imparted  by  the  Hindu 
rulers.  Not  only  in  words  concerning  commerce  and  agriculture, 
but  also  in  terms  connected  with  social,  religious,  snd  administra- 
tive matters,  that  influence  is  traceable  in  Malay.  See  W.  K. 
Maxwell,  Manual  of  ike  Malay  Language,  1882,  pp.  5-34,  where 
this  subject  is  treated  more  fullr  than  by  previous  writers.  This 
Sanskrit  element  forma  such  an  integral  part  of  the  Malay  voeaba- 
lsry  that  in  spite  of  the  subsequent  infusion  of  Arabic  snd  Persian 
words  adopted,  in  the  usual  course  of  Mohammedan  conquest  it  has 
retained  it*  ancient  citizenship  in  the  language.  The  number  of 
Portuguese,  English,  Dutch,  and  Chinese  words  in  Malay  is  not 
considerable  ; their  presence  is  easily  accounted  for  by  political  or 
commercial  contact. 

The  Malay  language  abounds  in  idiomatic  expressions,  which  con- 
stitute the  chief  difficulty  in  its  acquisition.  It  is  sparing  in  the 
use  of  personal  pronouns,  snd  prefers  impersonal  snd  elliptical 
diction.  As  it  is  rich  in  specific  expressions  for  the  various  aspect* 
of  certain  ideas,  it  is  requisite  to  employ  always  the  moet  appro- 
priate term  suited  to  the  particular  aspect  In  Maxwell's  Manual, 
pp.  120  eg.,  no  less  than  sixteen  terms  sre  given  to  express  the 
different  kinds  of  striking,  as  many  for  the  different  kinds  of  speak- 
iug,  eighteen  for  the  various  modes  of  carrying,  Ac.  An  nnneces- 
a*ry  distinction  has  been  made  between  Hiah  Malay  and  Lvm 
Malay.  The  latter  is  no  separate  dialect  at  all.  but  a mere  brogue 
or  jargon,  the  medium  of  intercourse  between  illiterate  natives  snd 
Europeans  too  indolent  to  apply  themselves  to  the  acquisition  of  the 
language  of  the  people  ; its  vocabulary  is  made  up  of  Malay  words, 
with  a conventional  admixture  of  wonls  from  other  languages ; and 
it  varies,  not  only  in  different  localities,  but  also  in  proportion  to 
the  individual  speaker’s  acquaintance  with  Malay  proper.  The  usa 
is  different  as  regards  the  term  /did  as  applied  to  the  Malay 
language.  This  has  its  origin  in  the  names  Great  Java  and  I>essrr 
Java,  by  which  ths  modueval  Java  and  Sumatra  were  called,  snd 
it  accordingly  means  the  language  sdoIud  elan*  the  coasts  of  ths 
two  great  island*. 

Malay  is  probably  spoken  witn  greatest  parity  in  th*  Rhio- 
Lingg*  Archipelago  and  in  the  indeuendent  states  of  Ptrak  sad 
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Xedah,  on  the  western  coast  of  the  peninsula  of  Malacca.  In  other 
states  of  the  peninsula  (Johor,  Tringganu,  Kelantan)  dialectical 
divergencies  both  as  to  pronunciation  and  the  use  of  words  have 
been  noted.  The  moat  important  andthe  most  interesting  of  all 
tho  Malay  dialects  is  that  of  Menangkabo  (Menangkarhau)  in  tho 
residency  of  Padang  and  in  Upper  Jambi,  in  Central  Sumatra.  It 
abounds  in  diphthongs,  and  prefers  vocalic  to  consonantal  tormina* 
lions,  thus  chuiging  final  til  and  ar  into  a',  il  and  ir  into  fy«,  ul 
and  or  into  nice,  ns  and  at  into  e\  us  into  uni ; final  a mostly  passes 
into  6,  so  that  for  rnrfiim  and  suddaar  they  say  sudfrS,  eudfgi ; 
the  emphatic  -lah  is  turned  into  -mataA  or  malah  hdi  tho  prefixes 
Ur,  pfr,  Ur  ar o changed  into  W,  p<l,  Id,  or  bdra,  jrhi,  tdri. 
Among  other  changes  m pronunciation,  may  bo  noted  fl rang  for 
arang,  mungko  for  maka,  lai  for  Idgl ; they  use  wan  for  yang,  **’ 
for  hendak,  deh  for  ofeA,  ba'  for  bdgai,  pai  for  pergi,  ko'  for  jikalau, 
Jtc.  In  some  districts  of  Mviianglubo  (Palembang.  Lebong)  the 
Henchong  character  is  in  general  use  in  writing  this  dialect,  for 
which  purpose  it  is  fir  better  suited  than  the  Arabic.  As  early  as 
1822  a annul  tract  on  the  customs  and  traditions  of  Moko-Moko, 
hi  this  dit-’ect,  was  printed  with  a translation  at  Bencoolen.  But 
it  is  ouly  in  recent  years  that  the  Dutch  have  commenced  to  par 
the  dialect  the  attention  it  deserves,  by  publishing  texts,  with 
transliteration  and  translations,  and  supplying  other  materials  for 
its  investigation.  See  the  Transactions  and  Journal  of  the  Asiatic 
Societies  of  Batavia  and  the  Hague,  the  Ltdische  Oids,  and  more 
especially  the  philological  portion,  by  A.  L.  van  Hasselt,  of  Hidden- 
Sumatra,  iii,  1 (Leyden,  1880),  where  al«o  the  beat  and  fullest 
account  of  the  Renchong  character  La  to  bo  found.  Of  other  Malay 
dialects  in  Sumatra,  only  the  one  spoken  at  Achih  (Achin)  deserves 
mention ; in  Java  the  Batavian  oialert  shows  the  most  marked 
peculiarities.  The  numerous  and  greatly  divergent  dialects  spoken 
in  tho  Molucca  Islands  (valuaMo  information  on  which  has  been 
supplied  by  F.  8.  A.  do  Clcrcq,  G.  W.  W.  C.  von  Hocrell,  and  A. 
van  Ekris)  and  in  Timor  differ  so  materially  from  the  Mala?  of  the 
peninsula  and  of  Menangkabo  that  they  cannot  bo  called  Malay 
dialects  at  all ; whereas  the  Malay  spoken  in  some  porta  of  the 
Minahaasa  (Celebes)  scarcely  differs  from  Malay  proper. 

There  is  no  grammar  of  Malay  by  a native  writer  with  the  solo 
exception  of  a small  tract  of  70  pages,  entitled  Bust diu  'IkStibln, 
by  Ki\ja  AH  Hajji  of  Rhio,  which  was  lithographed  in  tho  island 
of  Febengal  in  1857.  A.  Pigafctta,  who  accompanied  Magellan  in 
bis  first  voyage  round  the  globe,  was  the  first  European  whom 
vocabulary  of  Malay  words  (450)  has  come  down  to  ua.  Next  in  the 
field  were  the  Dutch,  who  provided  a medium  of  intercourse  between 
thoir  traders  and  the  Malays.  F,  Houtman’s  Vocabulary  and 
Conversation*,  fit  Dutch,  XJalay.  and  Malagasy,  appeared  at 
Amsterdam  in  1603 ; and  it  may  be  noted  that  tho  Malay  spoken 
In  those  days  does  not  appear  to  have  materially  altered  since. 
The  same  dialogues  appeared  In  English  and  Malay  in  1614.  Sinco 
then  numerous  grammars,  dictionaries,  and  conversation  books  have 
been  brought  out  by  English  and  Dutch  writers.  As  the  beat 
helps  at  present  available  for  the  study  of  Malay  may  be  recom- 
mended W.  E,  Maxwell’s  Manual  of  (he  Malay  Language, 
Loudon,  1882  (especially  valuable  for  its  futl  treatment  of  the 
idioms) ; P.  Favre,  Orammaire  do  la  longue  Malaij*,  Vienna  and 
Pari*,  1876  ; ami  Dictionnaire  Malaie-Pran^ais,  ti.,  1875,  2 vols.  ; 
Dictionnaire  Franqaie-Malaie,  ib.,  1880,  2 vols. ; J.  J.  de  Hollander, 
Handleiding  by  do  beoefening  dcr  MaUische  tool  en  letterkunde, 
Breda,  1882  ; J.  Pijoappel,  Malcieche  Spraakkunst,  Hague,  1866  ; 
and  Ifaleisch-  If o l la  notch  fPoordenboek , Amsterdam,  1875.  The 

? rioting  of  Von  Dewall’a  Dictionary,  edited  by  H.  N.  ran  der 
auk,  U still  in  progress  at  Batavia. 

Literature. — There  are  two  kinds  of  Malay  popular  literature— 
the  one  in  prose,  the  other  in  poetry.  The  former  comprise*  the 
proverbs,  tho  latter  the  "pantona.”  "Agriculture,  hunting,  fishing, 
boating,  and  wood-craft  are  the  occupations  or  accomplishments 
which  furnish  moat  of  the  illustrations,  and  the  number  of  beasts, 
birds,  fishes,  and  plants  named  in  a collection  of  Malay  proverbs 
will  be  found  to  be  considerable”  (W.  E.  Maxwell,  Malay  Proverbs). 
H.  C.  Klinkert  published  a collection  in  the  Bijdragen  tot  de 
taalkunde  van  N.  7.  (Journal  of  the  Asiatic  Society  of  the  Hagne) 
for  1886,  pp.  89-87.  See  also  J.  Habbema  on  the  Menangkabo  pro- 
verbs, in  vola.  xxv.  and  xxvi.  of  the  Batavian  Tydschrift,  and 
Favre’s  Dictionnaire  Malais-Prangais,  passim.  The  pantuns  art 
improvised  poems,  generally  (though  not  necessarily)  oi  four  iine^ 
ia  which  the  first  and  third  and  the  second  and  fourth  rhyme. 
They  are  rnoetly  love  poems ; and  their  chief  peculiarity  is  that  the* 
meaning  intended  to  be  conveyed  is  expressed  in  the  seoond  couplet, 
whereas  the  first  contains  a simile  or  distant  allusion  to  the  second, 
or  often  has,  beyond  the  rhyme,  no  connexion  with  the  second  at  all. 
Tho  Malays  are  fond  of  reciting  such  rhymes  " in  alternate  contest 
for  several  hour*,  the  preceding  pan  tun  furnishing  the  catchword 
to  that  which  folio wb,  until  one  of  the  parties  be  silenced  or  van- 
quished.” Sec  T.  J.  Newbold,  Account  of  the  British  Settlements  i» 
Ou  Straits  of  Malacca,  voL  ii.  346  ; Klinkert  in  the  Bijdragen  for 
1868,  pp.  809-70  : L.  K.  Harmsen  in  the  Tydschrift , voL  xxi.  pp. 
480-533  (Menangkabo).  If  the  Malaya  have  kept  entirely  aloof 


from  the  influences  of  Islam  in  this  the  most  characteristic  part  of 
their  literature,  they  have  almost  equally  preserved  their  independ- 
ence in  the  other  departments.  Not  that  this  may  be  considered 
entirely  to  their  credit ; for,  if  they  had  endeavoured  to  infuse  into 
their  writings  Borne  of  the  spirit  of  Arabic  and  Persian  historio- 
graphy, poetry,  and  fiction,  it  could  not  but  have  benefited  the  char- 
acter of  .their  own  literary  productions.  As  it  is,  their  histories  and 
chronicles  are  a strange  motley  of  truth  and  fiction  ; their  poem* 
and  novels  lack  coherence  and  imagination,  and  aro  singularly 
monotonous  and  devoid  of  that  spirit  of  chivalry  which  pervade* 
the  corresponding  branches  of  literature  among  the  leading  nation* 
of  Islam.  As  Malay  copyists  are  much  given  to  making  arbitrary 
changes,  it  happens  that  no  two  MSS.  agree,  and  that  of  many  a 
popular  work  different  recension*  exist,  which,  moreover,  often  go 
by  different  names.  This  circumstance  greatly  tend*  to  increase 
the  difficulties  of  editing  Malay  texts.  Work*  on  specially 
Mohammedan  aobject*  (theology,  law,  ethics,  mysticism)  are  of 
course  ouly  imitations  of  Arabic  or  Persian  originals  ; there  are  also 
numerous  novels  and  poems  treating  of  purely  Mohammedan 
legends.  But  not  only  is  there  traceable  in  many  of  these  a alight 
undercurrent  of  Hinduism  and  even  pre-Hinduism  ; the  Malays 
also,  and  indiscriminately  read  along  with  their  Mohammedan 
ks,  quite  as  many  works  of  fiction  of  purely  Hindu  origin.  Th* 
want,  however,  of  political  cohesion,  ana  of  a national  spin  t among 
tribes  to  scattered  as  the  Malaya  are,  which  could  have  favoured  tho 
growth  of  a national  epic  or  national  songs,  sufficiently  accounts  far 
the  absence  from  tbeir  literature  of  any  productions  of  this  class, 
such  aa  exist  in  Bugi  and  Macassar  literature.  Tho  most  popular 
of  their  poetical  productions  are  the  Shdir  Ken  Jamlihan,  Sha'ir 
Biddsdn,  Sha’ir  Jauhar  Minikam  and  Sha’ir  'Abdu’lmul&k,  all  of 
which  have  been  printed.  Among  theproaa  works  there  are  various 
collections  of  local  laws  and  customs  (vnrfaay-unrfany),  chronicle* 
(such  as  the  Seyarat  maldyu\  books  on  ethics  (the  best  are  the 
MaJcota  mgdla  roja-rdja,  and  tho  ifasldnuMatoUn,  and  a very 
large  number  of  works  of  fiction  and  legendary  lore,  some  of  which. 
]>o«*c*e  much  descriptive  power.  They  all  War  the  title  Hikiyat* 
and  the  following  are  the  best-known  : II . Hang  Thah,  II.  Hamzah, 
IT.  ItmA  Yatlra,  IT.  Jumjumak,  H.  Bakhtiy&r  (S&dah  Bakhtin * 
GKoldm\  H.  Slmiskin,  Jf.  SultAn  IbrAhhn,  II.  Sri  Bdma,  H. 
Panddxca  lima.  Several  of  these  and  many  other  works  not  men- 
tioned hero  have  appeared  in  print  (with  or  without  translation) 
chiefly  in  Holland,  Batavia,  ana  Singapore,  and  extracts  have  been 
given  in  the  various  Malay  chreatomathiea  by  Dulaurier,  De 
Hollander,  Niemann,  Van  der  Tnuk,  Graahnis,  and  in  Mareden’a 
Malay  Grammar.  The  Wat  recent  Malay  writer  was  'Abdullah  iba 
’Abdelkidir  Mdnahi  of  Singapore,  who  died,  it  is  said  of  poison,  at 
Mecca,  some  eight  and  twenty  years  ago.  HU  autobiography, 
"journey  to  Kelantan,”  and  "pilgrimage  to  Mecca”  are  patterns 
of  Malay  stylo,  though  the  sutnoria  contact  with  educated  Euro- 
peans U traceable  in  them,  while  hU  translation  (from  the  Tamil 
version)  of  the  Panchatanlra  U free  from  such  influence. 

Malay  literature  is  fairly  represented  in  England  in  the  British 
Museum,  the  India  Office,  and  the  Royal  Asiatic  Society,  and 
descriptive  catalogues  of  the  Malay  MSS.  in  4ach  of  these  libraries 
are  available.  See  Niemann  iu  the  Bijdragen,  iii.  6,  p.  96-101  ; 
Van  der  Tuuk  in  Tijdschr\fl  tear  Med.  Indii  for  1849,  i. 

S 85-400,  and  in  the  Journal  of  the  Royal  Asiatic  Society,  new  aeries, 
ii.  (X  85-185.  An  account  of  the  Leyden  collection,  by  J. 
Piinappel,  ia  given  in  the  Bijdragen,  iii.  6,  p.  142-178.  The  finest 
collection  of  Malay  MSS.,  upwards  of  400  volumes,  is  in  the  library 
of  tho  Asiatie  Society  of  Batavia.  See  L.  \V.  C.  van  den  Berg, 
Vcrslag  van  tens  vcrzameling  Maleische,  de, , handschriflen,  Batavia, 
1877.  If  it  had  not  been  for  the  loss,  by  fire,  on  thoir  passage  from 
India,  of  three  hundred  Malay  MSS.,  the  property  of  the  la.te  Sir 
T.  S.  Raffle*,  England  would  now  boast  of  the  largest  assemblage 
of  Malay  MSS.  iu  the  world.  On  Malay  literature  in  general  com- 
pare 0.  H.  Werndiy,  Malcische  Spraakkunst,  Amsterdam,  1736* 
pn.  227-357 ; p.  Jaequet  iu  the  Houvcwu  Journal  Asiatique,  vol. 
lx.  (1832),  pp.  97-132,  and  222-258;  T.  J.  Newbold,  JJrifuA 
Settlements  in  the  Straits  of  Malacca,  1839,  vol.  ii.  pp.  215-368  J 
E.  Dulaurier,  Mi  moire,  led  res,  et  rapports , Paris,  1843  ; J.  J.  do 
Hollander,  Handltiding  by  de  Uorjtning  der  Maleische  taal  cn 
letterkunde , Breda,  1882,  pp.  277-388 ; and  G.  K.  Niemann,  in 
Bijdragen,  iil  1 (1866),  nx  113-46,  333  sq.  (R.  R.) 

MALCOLM,  Sir  John,  G.C.B.  (1769-1833),  soldier, 
diplomatist,  administrator,  end  author,  was  born  at  Burn- 
foot  of  Esk,  near  Langholm,  Dumfriesshire,  Scotland,  on 
May  2,  1769.  At  the  age  of  twelve  he  received  a 
cadetship  in  the  Indian  army,  and  in  April  1783  ha 
landed  at  Madras,  shortly  afterwards  joining  his  regiment 
at  Vellore.  In  1792,  having  for  some  timo  devoted 
himself  to  tho  study  of  Persian,  he  was  appointed  to  tho 
staff  of  Lord  Cornwallis  as  Persian  interpreter,  but  two 
years  afterwards  was  compelled  by  ill-health  to  leave  for 
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England.  On  his  return  to  India  in  1796  he  became 
military  secretary  to  Sir  Alured  Clarke,  commandcr-in* 
chief  at  Madras,  and  afterwards  to  his  successor  General 
Harris ; and  in  1708  he  was  appointed  by  Lord  Wellesley 
assistant  to  tho  resident  at  Hyderabad.  In  the  last- 
mentioned  capacity  he  highly  distinguished  himself  by 
the  manner  in  which  he  gave  effect  to  tho  difficult  measure 
•f  disbanding  the  French  corps  in  the  pay  of  the  nizam. 
Jn  1790,  under  the  walls  of  Seringapatnm,  began  his 
intimacy  with  Colonel  Arthur  Wellesley,  which  in  a short 
time  ripened  into  a life-long  friendship ; in  the  course  of 
the  same  year  he  acted  as  first  secretary  to  the  commission 
appointed  to  settle  the  Mysore  government,  and  before  its 
close  he  was  appointed  by  Lord  Wellesley  to  proceed  os 
envoy  to  the  court  of  Persia  for  the  purpose  of  counteract- 
ing the  policy  of  tho  French  by  induciug  that  country  to 
form  a British  alliance.  Arriving  at  Teheran  in  December 
J800,  he  was  successful  in  negotiating  favourable  treat!?*, 
both  political  and  commercial,  and  returned  to  Bombay  by 
way  of  Baghdad  in  May  1801.  He  now  for  tome  time 
held  the  interim  post  of  private  secretary  to  Lord 
Wellesley,  and  in  1803  was  appointed  to  the  Mysore 
residency.  At  the  close  of  tho  Mahratta  war,  in  1S04, 
and  again  in  1805,  he  negotiated  important  treaties  with 
Sindhia  and  llolkar,  and  in  180G,  besides  seeing  the 
arrangements  arising  out  of  these  alliances  carried  out,  he 
directed  the  difficult  Work  of  reducing  the  immense  body 
of  irregular  native  troops,  fn  1808  he  was  again  sent  on 
a mission  to  Persia,  but  circumstauces  prevented  him  from 
getting  beyond  Bushire;  ou  his  reappointment  in  1810, 
he  was  successful  indeed  in  procuring  a favourable 
reception  at  court,  but  otherwise  bis  embassy,  if  the 
information  which  he  afterwards  incorporated  in  his  works 
on  Persia  bo  left  out  of  account,  was  (through  no  fault 
of  his)  without  any  substantial  result.  He  sailed  for 
England  in  1811,  and  shortly  after  his  arrival  in  tho 
following  year  was  knighted.  His  intervals  of  leisure  be 
devoted  to  literary  work,  and  especially  to  the  composition 
of  a History  of  Persia , which  was  published  in  two  quarto 
volumes  in  1815.  On  his  return  to  India  in  1817  ho  was 
appointed  by  Lord  Moira  his  political  agent  in  the  Deccan, 
with  eligibility  for  military  command  ; as  brigadier-general 
under  Sir  T.  Hislop  he  served  against  the  Mahrattas  and 
Pindharis,  and  took  a distinguished  part  in  the  victory  of 
Mehidpur  (December  21,  1817),  as  also  in  the  subsequeut 
work  of  following  up  the  fugitives,  determining  tho 
conditions  of  peace,  and  settling  tho  country..  In  1821  he 
returned  once  more  to  England,  where  he  remained  until 
1827,  when  he  was  appointed  to  the  Bombay  government. 
His  influence  in  this  office  was  directed  to  the  promotion 
of  various  economical  reforms  and  useful  administrative 
measures.  Leaving  India  for  the  last  time  in  1830,  ho 
shortly  after  his  arrival  in  England  entered  parliament 
as  member  for  Launceston,  and  was  an  active  opponent 
of  the  Reform  Bill.  He  died  of  paralysis  on  May  30, 
1833. 

Be*idc*  the  work  mentioned  abow,  8ir  *»oun  Mulcoini  pnuriUied 
Sketch  of  the  Political  Ji  uiory  of  India  since  . • . 1784,  in  1811  and 
1828  ; Sketch  of  Ike  Sikhs,  1812  ; Obtertalions  ou  the  Jjtsturbances 
in  the  Madras  Army  in  1809,  1812;  Persia,  a Poe m,  nnmiymou*. 
1814  ; A Memoir  of  Central  India,  2 vol*,  1828'  and  Sketches  cf 
Persia,  anonymous,  1827.  A posthumous  work,  Life  of  Jtol>cri , 
Lord  Clive,  appeared  in  1836.  See  Life  and  Corrr*po\ocnce  of 
Major-General  Sir  John  Malcolm,  Q.C.D.,  by  J.  W.  Kaye,  2 vols. , 
1856. 

MALDAH,  a district  in  the  lieutenant-governorship  of 
Bengal,  India,  between  24*  20'  50"  and  25*  32'  30"  N.  lat, 
and  87“  48'  and  88*  33'  30"  E.  long,  the  Ganges  river 
forming  tho  continuous  west  and  south-west  boundary. 
The  administrative  headquarters  are  at  English  BazAr. 
The  district,  of  which  the  area  is  1813  square  mil*!*,  i& 


divided  into  two  almost  equal  parts  by  the  MahAnandA 
river,  flowing  from  north  to  south.  The  western  tract 
between  the  MahAnandA  and  the  main  stream  of  the 
Ganges  is  a low-lying  alluvial  plain  of  sandy  soil  and  great 
fertility.  The  eastern  half  is  an  elevated  region  broken  by 
the  deep  valleys  of  the  Taugan  and  PurnAbhAbA  rivers  and 
their  small  tributary  streams.  The  soil  of  this  district  is 
a hard  red  clsy ; and  the  whole  is  overgrown  with  thorny 
tree  jungle  known  ns  tho  Idtil.  Agricultural  prosperity 
centres  on  the  MahdnandA,  where  mango  orchards  and  high 
raised  plots  of  mulberry  land  extend  continuously  along 
both  banks  of  the  river.  The  Ganges  nowhere  intersects 
| the  district,  but  skirts  it  from  its  north-western  corner  to 
the  extreme  south.  The  MahAnandA  flows  in  a deep  well- 
defined  channel  through  the  centre  of  the  district,  and  joins 
the  Ganges  at  the  southern  corner.  Its  tributaries  are  the 
Kalindri  on  tho  right,  and  the  TAncan  aud  PurnAbhAba  on 
• the  left  bank. 

The  population  in  1881  was  710,310  (347,085  rutiles  ntd  363,255 
j fcnulea).  In  1872  the  number  of  iuhubitauts  was  671,974,— 
i 355,276  Hindus,  307,460  Mobamm^lnna,  9185  aborigines,  and  43 
| Christians.  The  male  adult  agriculturists  numbered  134,358. 
f Only  two  towns  then  contained  upwards  of  5000  inhabitants, 
viz.,  English  Bazar  or  Angrizabad,  12,859,  and  M.ildah,  5262. 
The  mo»t  important  centres  of  commerce  are  Haiatpur  on  the 
Gang?*,  and  Bolmnpur  on  the  Purwibhalxi,  just  aliovo  the  con* 
fluenco  of  that  river  with  tho  MohanandiC  Bice  constitutes 
the  staple  cron,  and  occupies  about  53  per  cent,  of  tlio  total 
cultivated  food  crop  area.  The  miscellaneous  crops  include 
indigo,  mulberry,  and  mangoes.  The  average  rate  of  rent  may 
be  put  at  over  4s.  an  acre.  There  is  little  that  is  peculiar  in  the 
land  tenures  of  the  district,  except  the  axistcnco  of  several  large 
rent-free  estates,  granted  as  endowments  to  Mohammedan  fakirs. 
Among  cultivating  tenures,  the  hal  hdsiUi  deserves  notice,  under 
which  the  annual  rent  varies  according  t.*  tho  nature  of  the  crop 
raised.  This  tennre  is  most  common  in  the  backward  parts  of  the 
district,  and  one  of  its  incidents  is  that  it  allows  a certain  proportion 
of  the  village  lands  to  lie  fullow.  Maid  ih  is  liable  to  some  rxteut 
to  the  calamities  of  Hood  and  drought;  bat  the  means  of  com* 
manication  by  nver  are  sufficiently  ample  to  prevent  scarcity  from 
intensifying  into  acute  distress.  The  two  staple  manufactures  are 
aillc  and  cotton.  Brass  ware  of  excellent  quality  is  manufactured  at 
Nawabgunj,  and  paper  in  certain  villages.  The  principal  exports 
are  rice,  silk,  icatgo,  brass  ware,  and  mniigo  fruit.  Tnc  imports 
comprise  cotton  cloth,  salt,  sugar,  spices,  aud  betel-nuts.  The  net 
revenue  of  the  district  in  1880-81  amounted  to  £80.674,  of  which 
£37,998  was  derived  from  tha  land  tax,  and  £11,538  from  excise. 
Education  was  afforded  in  1872  by  170  schools,  attended  by  4207 
pupil*  The  average  annual  rainfall  of  the  district  is  returned  at 
64  56  Indies.  The  chief  epidemic  diseases  art  malarious  fever, 
cholera,  and  small- pox. 

Maldah  supplied  two  great  capitals  to  the  early  Mohammedan 
kings  of  Bengal  ; aud  the  sites  of  Gaur  and  PanUnah  exhibit  tha 
most  interesting  remains  to  be  found  in  the  lower  Gangetic  valley. 
Sec  Gaur,  vol.  x.  p.  112  so.  The  connexion  of  the  East  India 
Compnny  with  Miildnh  dates  from  a very  early  prriod.  As  far  back 
a*  1686  there  was  a silk  factory  there.  In  1770  English  Bazar  was 
fixed  upon  for  a commercial  residency,  the  buildings  of  which  at 
the  present  day  form  both  the  public  offices  and  private  residence 
of  the  collector. 

MALDEN,  a city  of  tho  United  Staten,  iu  Middlesex 
county,  Massachusetts,  situated  on  tho  Malden  river,  5 
miles  north  of  Boston.  Malden  was  settled  in  1634,  being 
then  known  as  the  village  of  Mystic  Side.  It  was  incor- 
porated as  a town  under  the  namo  of  “ Mauldon  ” in  1649, 
nod  became  a city  in  1 882.  It  is  a place  of  considerable 
industry,  producing  india-rubber  boots  and  shoes,  leather, 
lasts,  sandpaper,  Ac.  There  are  Turkey  red  dye-works; 
and  the  U.  S.  Government  has  a depot  where  large  quan- 
tities of  saltpetre  art  stored.  Judson,  tho  apostle  oi 
Burnmh,  was  born  in  the  town  in  1788.  The  population 
has  increased  from  7367  in  1870  to  12,017  in  1880. 

MALDIYE  ISLANDS,  a remarkable  archipelago  io 
the  Indian  Ocean,  the  northern  extremity  of  which  is  7* 
west  of  Ceylon,  and  which  extends  in  length  from  north 
to  south,  from  7*  7'  N.  lat  to  0ft  42'  S,,  a space  of  540 
British  miles  (or  about  as  far  as  from  Kirkwall  in  Orkney 
to  Dover),  and  is  limited  in  width  by  the  meridians  72“ 
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27'  and  73*  50'.1 *  The  strange  appearance  which  this 
group  assumes  in  the  old  maps  of  the  16th  and  17th 
centuries  (aee  fig.  2,  from  Mappemonde,  cited  on  p.  329)  is 
entirely  inaccurate  in  detail,  but  hardly  so  singular  as  the 
reality  exhibited  by  modem  surreys. 

The  archipelago  is  iu  some  respects  one  of  the  most  dis- 
tinctly typical  examples  of  a great  aggregation  of  coral 
islands;  indeed  the  technical  name  adopted  by  modem 
science  for  the  annular  coral  formation  which  they  exhibit 
(via.,  atoll)  has  been  taken  from  the  language  of  these 
islands.®  For  Mr  Darwin's  theory  of  such  formations  see 
voL  vi.  p.  378.  Objections  to  this  have  recently  been 
raised  by  Mr  John  Murray,  but  these  do  not  affect  the 
description.3 

The  Maidive  archipelago  in  plan  may  be  compared  to  a 
chain  suspended  from  a peg,  each  link  of  which  chain  is  on 
irregularly  elliptical  chaplet  of  islets,  the  greater  axes  of 
these  quasi-ellipses  varying  from  about  90  miles  down- 
wards. Taking  separately  any  one  of  these  chaplets  (or 
atolls),  we  now  know  it  to  be  the  nearly  level  summit  of  a 
submarine  table-mountain,  rising  abruptly  from  the  un- 
fathomable ocean,  and  approaching  the  surface  within  a 
distance  which  varies  in  different  atolls  from  20  to  45 
fathoms.  The  quasi-elliptical  margin  of  the  atoll  is  fringed, 
and  the  central  expanse  of  its  area  is  more  or  less  sparsely 
studded,  w with  oval  basins  of  corsl-rock  just  lipping  the 
surface  of  the  sea,  and  each  containing  a lake  of  clear  water  " 
(Darwin).  These  small  oval  basins,  or  ring  shaped  reefs 
and  islets,  are  in  fact  essentially  miniatures  of  the  atoll 
itself. 

The  general  impression  made  by  the  Maidive  atoll  is 
vividly  drawn  by  the  French  adventurer  Pyrard  de  la  Vol 
(1602-7): 

“ Each  aiallon.  is  detached,  and  contains  within  it  a great  multi- 
tude of  small  islands.  It  is  a marrel  to  aee  one  of  these  ai aligns, 
compassed  all  round  by  a great  bank  of  stone,  insomuch  that  no 
■rt  of  man  could  ao  well  enclose  with  walla  an  equal  space  of 

ground Looking  from  the  middle  of  an  atollou  you  see  all 

round  you  that  great  bank  of  stone  encircling  the  isles  and  defend- 
ing them  against  the  violence  of  the  sea.  And  it  ia  a fearful  thing 
even  for  the  boldest  to  draw  near  thia  bank  and  aee  the  waves 
come  on  and  break  furiously  all  round  ....  so  that  you  aee  all 
round  yon  as  it  were  a whitened  wall.H 

Though  the  barrier  reef,  or  banc  de  pierre , of  which 
Pyrard  speaks,  exists  in  most  of  the  atolls,  there  is  none 
in  the  most  northerly  of  the  great  atolls  (Tiladnmmati 
and  Milled umroada,  two  divisions  of  one  atoll).  In  this 
there  are  broad  and  safe  navigable  channels,  from  1 to  2 
miles  wide,  between  all  the  islands  forming  the  chaplet. 
A vessel  can  enter  the  atoll  by  any  one  of  these  channels, 
end  steer  within  it  in  any  direction,  anchoring  anywhere 
on  a sandy  bottom  ia  20  to  25  fathoms.  Ia  the  more 
southerly  atolls  entrance  channels  are  only  found  at  occa- 
sional intervals,  though  in  all  thev  are  pretty  numerous*. 
Thus  in  Suadiva,  the  most  southerly  of  the  large  atolls  (60 
miles  from  north  to  south,  36  miles  from  east  to  west), 
which  has  a barrier  reef  on  great  part  of  its  contour,  there 
are  forty-two  channels  by  which  a ship  cau  enter  the 
lagoon. 

It  u observed  that  in  the  double  part  of  the  chain  of 
atolls  the  openings  are  most  numerous  on  those,  sides 
which  are  in  juxtaposition.  Thus  on  the  three  atolls  of 

1 Tbs  solitary  island  of  Mluucoy  ( Jft*abu),  lying  70  miles  north  of 
the  Maldives  (med.  UL  8*  14'  30*  N.^  popuJatlo*  3000),  pertains  to 
these  islands  by  the  race  and  language  of  its  people,  but,  aa  it  has  long 
belonged  to  the  raja  of  Ceonanore,  it  la  usually  classed  with  the 
Laccadives. 

* Maid,  aiolu.  The  word  a lotlor  is  already  defined  as  a generic  ex- 
pression in  Zcidler*  a Universal  Lexicon,  1732  (“a  name  applied  to  such 
e place  ia  the  sea  ea  exhibits  a heap  of  little  islands  lying  close  together, 
end  almost  hanging  on  to  each  other  '*).  A tofu  U probably  connected 
*.tth  the  Singhalese  prep,  etufa,  **  inside  * (Ball). 

•See /“roc.  Roy  Sac.  JErfiA.  1870-30.  No.  107. 
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Ari  and  North  and  South  Nilandu  there  are  on  the  inner  or 
eaatern  aide  seventy-three  deep-water  channels  through  the 
barrier,  on  the  outer  or  western  aide  only  twenty-five ; whilst 
on  the  atolls  of  South  M&ld,  FelidQ,  and  Maluku,  which  lie 
facing  the  three  former,  there  are  on  the  inner  or  western 
aide  fifty -six  deep-water  openings,  and  on  the  outer  or 
eastern  side  only  thirty-seven.  Those  differences  are  doubt- 
less due  to  differences  in  the  action  of  the  sea  caused  by  the 
juxtaposition  of  the  two  rows  of  atolls,  and  analogous  facts 
are  observed  elsewhere  iu  atolls  exposed  to  trade-winds. 

Immediately  outside  of  the  great  chaplets  or  atolls  the 
figures  of  the  soundings  rise  suddenly.  Thus  at  Ihavan- 
diffulu  (Heawandoo  of  charts),  the  most  northerly  atoll, 
close  to  the  margin  of  the  reef  the  line  gave  50  and  60 
fathoms,  and  at  300  yards  distance  there  was  no  bottom 
with  a 300-fathom  line.  And  this  sudden  increase  of 
depth  applies  to  the  deep  channels  between  the  atolls  as 
much  as  to  the  ocean  east  and  west  of  them. 

We  have  spoken  of  the  small  reefs,  which  fringe  the 
atolls  and  dot  their  area,  as  also  ring-shaped.  This  is  the 
type,  but  it  is  not  universal  The  charts  show  that  where 
the  channels  or  breaches  through  the  marginal  reef  of  the 
atoll  are  few  or  narrow  there  are  no  minor  annular  reefs 
in  Suadiva);  where  the  channels  are  somewhat 
broader,  the  intercepted  portions  of  reef  are  annular,  but 
not  the  reef  in  the  central  area ; where  the  channels  are 
broadest,  almost  every  reef  throughout  the  atoll  is  more  or 
less  perfectly  annular.  The  depth  of  the  lagoon  within 
theso  rings  is  generally  5 to  7 fathoms,  but  sometimes,  as 
in  Ari  atoll,  it  reaches  12  fathoms.  The  outer  margin  of 
the  rings  is  bordered  with  living  coral,  within  which  is  a 
fiat  surface  of  coral-rock.  On  this  flat,  sand  partially 
indurated,  and  fragments  of  coral,  Ac.,  have  accumulated, 
and  been  converted  into  ialeta  clothed  with  vegetation. 
Such  islets  sometimes  fill  the  whole  ring  of  reef,  and  some- 
times are  mere  stripj  occupying  a segment  of  it  Obviously 
the  whole  aggregate  of  actual  dry  land  in  such  an  archi- 
pelago is  infinitesimal  compared  with  the  area  of  the  atolls. 
The  highest  part  of  the  islands  is  generally  about  6 feet 
above  water.  Moresby  found  the  surface-sand  usually 
about  3 feet  thick,  the  upper  part  partially  mixed  with 
vegetable  matter  so  as  to  form  a light  soil ; below  this  a 
white  compact  sand,  and  then  a soft  sandstone  2 feet  thick, 
below  which  it  softened  to  sand  again,  and  fresh-water 
appeared. 

All  the  islands  of  any  extent  are  well  clothed  with  wood, 
including  many  fine  large  trees  and  the  ordinary  shrubs  of 
the  Ceylon  coast-jungle  ; where  the  jungle  has  been  cleared, 
grass  grows  luxuriantly.  But  the  cocoa-palm  is  the  char- 
acteristic tree ; and,  low  as  the  islands  are,  being  covered 
with  these,  they  can  bo  seen  from  a masthead  at  15  miles. 
The  appearance  they  present  is  that  of  a tuft  or  line  of 
trees  rising  ont  of  the  water. 


Kanos  of  Atotla. 

At  to  Moresby'*  Charts 
1897. 

A*  In  l^rrard  de  U 

1.  Tilladummati. 

2.  Milsduiumadnlu,1  j 
or  Miladummadu.  j 

3.  Fadiffo|u. 

4.  Malocmadalu. 

5.  Mile. 

«.  AH. 

7.  Felidu. 

8.  Mulaku. 

9.  Nilandu. 

10.  Kohirnadulu,  or  j 

Kolumsndu.  \ 

11.  Haddommidt 

12.  8ur&diva,  or 

Huvidu. 

13.  Addn,  which  in-  1 

eludes  the  island  > 
of  Fua  Mulaku.  ) 

Tilia  Dou  Matte. 
Milla  Dou  Madon. 
Paddiphalo. 
Mahlos  Mahdou. 
Mil*. 

Ari. 

Phah-Lee-doo 

Moloque. 

Nillandoo. 

Collomandoo. 

Adou  Matte. 
Suadiva,  or  Hooah- 
doo. 

Addoo  (and  Phooa 
Moloku  Island). 

Tilla  dou  mat  La 
i Milla  done  mi- 
( done. 

Pad  jr  polo. 

Malos  raadou. 

Maid  Atollon. 

AriatoUon. 

Poulisdous. 

Molucqoa. 

Nillaaooua. 

Collotnadous.  [ 
Adou  matin. 
Souadou. 

Addou  and 
Poua  Mol- 
lucque. 

The  list  from  Pyrard  shows  that  the  division  in  the 
beginning  of  the  17th  century  was  identical  with  what  it 
now  is.  But  we  may  gather  that  it  is  substantially  of 
much  greater  antiquity,  from  the  statement  of  Ibn  Batuta 
(r.  1343),  who  says  the  islands  were  divided  into  akltm 
(fcAifuira),  each  under  a governor.  He  mentions  eleven  of 
theso: — Balibtir,  Kunnalfis,  Mahal,  Tilidlb,  Kar&ldft,  Tim, 
Tiladummati,  Hiladummati,  Bartdfi,  Kandakal,  Mulfik, — of 
which  indeed  the  names  of  only  seven,  vis.,  (1) Tiladummati, 
(2)  Holadummati,  (3)  BalibOr,  (5)  Mahal,  (7)  Barldfi,  (8) 
Multi  k,  (12)  Suweid,  can  bo  identified  with  those  of  the 
existing  divisions.  But  another,  KarAIdO,  no  doubt  repre- 
sents Karadlva,  a well-known  solitary  island  north  of  Mild 
atoll ; Kandakal  is  an  island  of  the  Miladummadu  atoll, 
called  in  the  charts  Condaicoll ; Tim  appears  near  the  north 
of  Tilladummati  as  Otoim;  and  the  three— Kannaltis, 
Kandakal,  and  Tim— are  presented  prominently  as  the 
islands  Camdalus,  Camdicall,  and  Otimo  in  tho  Afa/jpe- 
monde  made  for  Henry  II.  of  France  (c.  1555,  see  Jomard’a 
Facsimiles,  livr\  vi.,  copied  in  fig.  2 supra ; and  compare 
Portolano  of  1570,  copied  in  Mr  Birch’s  translation  of 
Albuquerque’s  Comnuntarus),  Possibly,  therefore,  the 
Moorish  traveller  had  substituted  true  names  of  islands 
which  ho  remembered  for  the  names  of  atolls  which  ho 
had  forgotten. 

The  Maldives  are  inhabited  by  a people  of  old  civiliza- 
tion, professing  Islam,  and  ruled  by  a sultan  of  ancient 
lineage.  What  tho  number  of  islands  may  be  we  cannot 
say.  They  ore  popularly  estimated  at  12,000,  as  appears 
by  the  ancient  style  of  the  sultan  *3  “king  of  12,000 
islands  and  13  atolls.”  (See  also  Marco  Polo,  2d  ed.,  1875, 
il  417-19.)  Those  marked  with  names  in  the  British 
survey  amount  to  602,  and  the  inhabited  islands  to  178. 
Tho  men  ore  of  a darkish  copper  colour,  short  stature 
(5  feet  2 inches),  and  poor  physique,  but  oval  contour  of 
face,  pleasing  expression,  and  largo  bright  eyes,  suggesting 
resemblance  to  both  the  Singhalese  and  Malabar  people. 


A good  deal  of  vicissitude  seems  to  go  on  in  the  forma- 
tion of  new  islets  and  decay  of  old  ones,  of  which  onr 
survey -officers  met  with  various  instanooa. 

All  the  inhabited  islands,  and  some  besides,  afford 
fresh  water.  But  the  quality  of  water  varies ; and  it  is 
not  uncommon  to  see  two  wells  within  a few  feet 'of  each 
other,  oue  brackish  and  the  other  excellent  None  of  the 
wells  are  more  than  6 feet  deep. 

The  whole  archipelago  has  from  the  earliest  reports  of  it 
formed  a little  kingdom.  Physically  the  number  of  atolls 
may  be  reckoned  as  nineteen,  besides  some  solitary  islands  ; 
but  administratively  these  are  grouped  into  thirteen,  and  tho 
term  atoll  has  been  transferred  to  this  division.  We  give  in 
the  following  table  the  list  of  these  (political)  atolls,  in  a 
second  column  tho  spelling  of  the  marine  charts,  and  in  a 
third  the  list  of  atolls  as  given  by  Pyrard  de  la  Val,  in  the 
beginning  of  tho  17th  century. 


Tho  women  are  fairer  than  the  men,  with  regular  features 
and  clean  healthy  aspect.  A few  of  the  people  bear  signs 
of  African  mixture,  easily  accounted  for;  and  probably 
the  blood  of  the  small  communities  has  been  tinged  by  the 
occasional  settlement  of  other  foreigners.  The  people  are 
decidedly  unwarlike;  and  there  is  hardly  any  crime  of 
violence  among  them.  They  are  said  to  be  lax  in  morals 
and  conversation ; but  otherwise  their  character  and  disposi- 
tion have  favourably  impressed  visitors.  Though  suspicious 
of  strangers,  they  are  hospitable;  and  among  themselves 
they  are  kindly,  and  affectionate  to  their  kindred  and  in 
attendance  on  the  sick.  They  are  very  cleanly  in  person 

1 Tba  frequent  termination  H u represents  ths  Singh,  diva,  d\ta, 
and  Sansk.  dtipa,  " Inland.”  Bell  lakes  matltdu  for  Saask. 

"region."  Qu.  uiaXA-atol ii,  " great  atoll  **f  # 
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and  domestic  habits.  The  population  has  been  guessed  in 
some  books  at  200,000;  almost  certainly  one-tenth  of  that 
number  would  be  an  ample  estimate.  Moresby  states  the 
population  of  98  islands,  and  the  aggregate  is  1 1,310.  In 
the  same  proportion  178  islands  would  give  20,543;  but 
the  aggregate  quoted  includes  tbo  King’s  Island,  which  is 
much  above  the  average  in  population. 

The  languago  is  undoubtedly  a dialect  of  Singhalese 
approaching  the  old  £lut  but  indicating  a separation  of 
ancient  date,  and  it  is  more  or  less  Mokammedanized. 
Nothing  at  present  can  be  said  of  grammar.  But  Mr 
Albert  Gray  has  drawn  out  in  parallel  columns  the  Maldivian 
words  given  by  Fyrard  with  the  modern  Singhalese  equi- 
valents (see  Jour.  Roy.  As.  Soc quoted  at  end).  A curaory 
analysis  of  the  lint  (which  contains  275  words)  gives  the 
following  result : — 

1.  Words  evidently  to  be  explained  by  Singhalese  58*0  percent. 

2.  less  evidently  ,,  „ 2 2 „ 

8.  Persian  and  Arabia 10  6 „ 

4.  Malay 19  „ 

5.  Tamil 11  „ 

6.  Portuguese 1*1  „ 

7.  Sanskrit  or  Pali,  not  Singhalese 0*8  ,, 

8.  Undetermined 24*3  „ 

Combining  1,  2,  and  7,  we  have  61  per  cent  of  words 

of  Singhalese  or  Sanskrit  origin.  And  an  analysis  by  Mr 
Bell  of  one  of  the  Bultan's  letters  to  the  Ceylon  Govern- 
ment gives  65  per  cent  of  such  words. 

The  origin  of  the  name  Mal-dtva  or  Mdldtva  is  obscure. 
Diva  is  a familiar  word  in  the  Indian  pralrits  (Sansk., 
Ivipa  ; Pali,  dtpo)  for  an  Island.  By  a form  of  this  word 
the  people  formerly  designated  themselves  and  their 
country,  and  this  survives  in  letters  of  last  century  from 
tho  sultan  to  the  Ceylon  Government,  in  which  he  designates 
his  kiogdom  as  Divehi  Rdjjt,  and  his  subjects  as  Divehi 
mihun,  “ island  people.”  There  is  a very  old  example  of 
this  use  in  Ammianus  Marcellinus,  who,  in  reference  to  the 
alleged  excitement  in  the  East  at  the  accession  of  Julian, 
says  that  missions  were  prepared  tlab  usque  Divis  ft 
Serondivis,"  from  the  people  of  the  Divas  and  of  Serendiva 
or  Ceylon.  And  this  is  the  name  Diva  or  Diba-jdt  (Pers. 
plural  form)  by  which  these  islands  are  described  by  the 
early  Arabian  geographers.  The  first  literary  use  of  the 
whole  name  is  Ibn  Batuta’s  Dhibat-aUMakal  (1 4 th  century), 
an  Arabized  form,  sometimes  used  ( Mahal-dib)  by  the 
people  now,  though  the  proper  form  seems  to  be  Male. 
Male-diva  may  possibly,  as  Bishop  Caldwell  (comp. 
Grammar , 2d  ed.,  In  trod.  p.  28)  and  others  have  suggested, 
have  meant  the  “ islands  of  Maid  ” or  Malabar.  On  the 
other  hand  Mdld  (Sansk.),  Ma  chaplet”  or  “row,”  is  not 
aa  impossible  etymology  considering  how  naturally  the 
word  “chaplet”  occurs  in  the  endeavour  to  describe  an 
atoll.  But  these  are  conjectures.  Under  tho  sultan  (who 
styles  himself  on  coinage  “ Lord  of  Land  and  Sea  ")  there 
used  to  be  six  recognized  viziers  or  councillors  (but  this 
system  is  now  obsolete),  besides  a chief  of  law  and  religion 
called  fandiari  Over  each  of  the  thirteen  atolls  is  a 
king’s  agent,  called  atoluveri,  who  collects  the  revenue. 
This  official  is  often  one  of  the  royal  family,  or  a vizier’s 
son,  and  often  resides  at  M&ld,  employing  a deputy.  On 
each  island  is  a headman  called  rarhu-veri,  There  is  also 
on  each  island  containing  forty  inhabitants  a kdtibu  (Ar., 
kdttbp  “scribo”),  who  acts  as  judge  and  minister,  celebrat- 
ing marriages,  Ac.  Pyrard  calls  him  the  cure. 

Some  of  the  oldest  accounts  of  these  islands  represent 
them  as  always  governed  by  a woman, — a notion  which 
probably  arose  among  the  Mohammedan  visitors  from 
finding  that  female  heirs  were  not  precluded  from  succes- 
sion. Just  the  same  notion  was  held  about  Achtn  in  the 
17th  century,  because  there  chanced  to  reign  there  several 
feonle  sovereigns  in  succession  (ace  voL  i p.  97).  Wc 
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do  find  females  nominally  reigning  on  the  Maldives  on  two 
of  the  rare  occasions  when  wc  have  glimpses  of  their  state, 
viz.,  in  the  time  of  Ibn  Batuta,  and  again  in  the  last 
century. 

Islam  is  universally  professed  by  the  people,  nor  is  there 
tradition  of  any  other  religion,  though  there  are  a variety  of 
Pagan  superstitions  and  some  ddubtful  traces  of  Buddhism. 
Thus  tho  Bo-tree  (or  pippal),  so  sacred  among  the  Buddhists 
of  Ceylon,  is  still  cherished  near  mosques.  Pyrard  de  la 
Val  was  informod  that  the  conversion  to  Islam  took  place 
two  centuries  at  most  before  bis  time,  i.e.,  about  1400. 
But,  unless  there  was  a decay  and  revival,  wc  know  this  to 
be  wrong,  as  the  islanders  were  Mohammedan  in  the  timo 
of  Ibn  Batuta  (1343).  And  this  traveller  tells  that  the 
father  of  one  of  his  wives  in  tho  islands  had  for  his 
grandfather  (though  the  word  used  may  mean  “ ancestor  ” 
only)  the  Sultan  D&fid,  who  was  grandson  of  Ahmed 
Shanfi-riza,  the  first  king  who  adopted  Islam.  Accepting 
the  meaning  of  “ grandfather/’  this  would  carry  the  con- 
version back  to  about  1200,  a probable  epoch,  for  about 
that  time  there  was  a considerable  outburst  of  missionary 
zeal  in  Islam,  which  led  to  the  conversion  of  the  coast 
states  of  Sumatra,  Ac.  Ibn  Batuta  records  an  inscription 
on  the  Jami  Mosque  of  the  King’s  Island  which  ran : — 
“Sultan  Ahmed  SbanO-riLzah  embraced  Islam  at  the  hands 
of  Abu’l  Barakit  the  Berber  from  the  West”;  but  no  date 
is  given. 

We  have  mentioned  the  occurrence  of  the  name  JEXvs  in  Amrnianua. 
At  an  earlier  date  Ptolemy  notices  the  numerous  inlands  lying  i~i 
front  of  Taprobane,  alleged  to  number  1378.  It  is  possible  also 
that  the  JIaniolm  of  the  same  geographer  may  constitute  a duplicate 
indication  of  the  Maldives.  For  in  tho  gossip  of  Psllsdius  about 
India  (sco  C.  Muller’s  Pscudo-Callisthenes,  p.  102)  this  name  Mania! as 
is  applied  to  a group  of  islands,  1000  in  number,  that  lay  near 
Taprobane,  and  respecting  which  the  old  fable  of  the  magnetic  rock 
was  current,  which  Ptolemy  also  connects  with  the  Manidm. 

Cosmos  { c.  645)  shows  distinct  knowledge  of  the  Maldives  (with- 
out naming  them)  as  numerous  close-set  small  islands  round 
Sieledtba  or  Taprobane,  in  all  of  which  were  found  cocoa-nuts  and 
fresh  water.  Passing  next  to  the  Arabian  notices  translated  by 
Renaudot  and  Reinaud,  which  date  from  851,  and  to  tho  work 
of  Mas’ddi  in  the  next  century,  we  find  tolerably  correct  account* 
of  the  Dibas,  said  to  be  19(H)  in  number.  A1  Birflni's  account  (e. 
1030)  of  the  islands  is  marked  by  his  usual  perspicacity  and  accuracy. 
The  Divas  are  islets  which  form  themselves  in  the  sea,  appearing 
like  a ridge  of  sand,  extending  and  uniting  till  they  present  a solid 
aspect  But  also  with  time  some  decompose  and  melt  away  in  the 
sea,  whilst  tho  inhabitants  transfer  their  cocoa-trees  and  possessions 
to  an  island  which  is  waxing  instead  of  waning, — circumstances 
corroborated  by  modern  observation. 

All  the  old  authors  apeak  of  coir  (the  fibre  of  tho  cocoa-nut  husk) 
as  one  of  the  staple  products  of  these -islands,  and  the  importance 
of  this  article  for  marine  equipment  led  the  Portuguese  about  1518 
to  establish  a factory  on  the  Maldives.  Joio  Gomez,  the  head  of 
the  settlement,  vs*  at  first  well  received,  but  his  arrogant  ami 
violent  conduct  gave  great  o (fence  to  tho  Mohammedan  traders  from 
Cambay,  who  brought  on  armed  flotilla  against  the  Portuguese 
and  put  them  all  to  death.  The  Portuguese  several  times  renewed 
the  attempt  to  establish  themselves  on  the  islands,  ond  maintained 
a garrison  for  some  time,  but  these  endeavours  bad  no  permanent 
mult.  The  inlanders  were  also  frequently  subject  to  raids  the 
hands  of  the  Mopla  pirates  of  Malabar,  and  sometimes  also,  it  would 
seem,  to  maltreatment  from  the  crews  of  European  vessel*  The 
MS.  diary  of  Mr  (afterwards  Sir  ‘William}  Hedges,  who  passed 
through  the  Maldives  in  1685,  soya : “We  putt  out  a piece  of  a Red 
Ancient  to  appear  like  a Moor's  Vessel! : not  judging  it  safe  to  be 
known  to  bo  English  ; Our  Nation  having  lately  gott  an  ill  Name  by 
abasing  yc  Inhabitants."  Such  circumstances  probably  led  the 
islanders  to  place  themselves  in  relation  with  the  rulers  of  Ceylon  ; 
and  in  1G45  occurs  tho  first  record  of  the  embassy  from  the  sultan 
of  the  Maldives  to  the  Dutch  governor  at  Colombo,  which  has 
continued  to  the  present  day,  nnacr  Dutch  and  English,  to  arrive 
annually,  bringing  some  poor  off-ring,  as  a vague  token  of  homage 
and  claim  of  protection.  The  la«t  political  trouble  of  which  we 
have  notice  occurred  in  ^he  middle  of  last  century.  In  1753  the 
chief  minister  conspired  to  hand  over  tho  islands  to  the  Ali  raja 
of  Cannanore.  A Mopla  force  occupied  Mall,  and  carried  off  the 
sultan.  The  traitor  himself  was  rewarded  by  being  thrown  int« 
the  sea.  The  oppression  of  these  foreigners  made  tho  islanders  ria« 
and  expel  them.  The  sultau  never  returned,  and  a minister  wIm 
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had  ruled  ou  lits  belt alf  assumed  the  kingdom  In  170<X  In  1764  | 
Dupleix  occupied  Mile  with  » small  French  detachment,  which 
remained  several  years,  in  1811  the  sultan  wrote  to  the  governor- 
general  (Lord  Minto)  to  complain  of  the  violent  condnct  of  the 
officers  of  a ahip  under  British  colours  which  had  been  wrecked 
on  the  islands.  Lord  Minto  rent  back  a courteous  answer  with 
presents.  There  have  been  no  other  events  daring  the  British  rule 
in  Ceylon,  and  the  last  sultan,  Mohammed  Moidln,  reigned  without 
dispute  frOm  1835  to  1882. 

We  have  only  three  substantial  accounts  of  the  Maldives  from 
octaal  residence:— (1)  that  of  the  Moor  Ibn  Batuta,  who  lived  upon 
them  more  than  a year  (1343—44),  and  filled  the  office  of  cadi ; 
it  contains  much  curious  detail ; (2)  the  narrative  of  Francois 
Pyrerd  de  la  Val,  a French  adventurer  on  board  a ahip  of  St  Malo, 
which  was  wrecked  on  a reef  of  the  Malosmadulu  atoll  in  1602, 
*nd  who  was  detained  five  years  on  the  islands, — a book  of  the 

S retest  interest  and  accuracy,  and  by  far  the  best  account  of  these 
ands  in  existence  ; (3)  a memoir  by  two  officers  of  the  Indian 
navy,  Lieut.  Young  and  Mr  Christopher,  who  had  been  employed 
in  the  survey  of  the  islands  under  Captain  R.  Moresby  in  1834-35, 
nod  who  volunteered  to  remain  behind  at  MiUA  in  order  to  acquire 
a knowledge  of  the  language,  cos  toms,  fcc.,  of  the  inhabitants,— 
* laudable  effort,  but  the  result  o(  it  was  marred  somewhat  by 
the  illness  which  prostrated  both  officers. 

The  sultan’s  residence  and  the  capital  of  the  kingdom  is 
ilio  island  of  M4M,  which  lies  near  the  middle  of  the 
archipelago  on  the  east  side,  It  is  about  1 mile  long  by 
j mile  wide,  and  contains  a population  approaching  2000. 
It  has  been  at  one  time  encompassed  with  walls  and 
bastions,  bat  these  continue  in  repair  only  on  the  north 
and  weak  On  the  north  too  is  an  old  fort,  apparently  of 
Portuguese  construction,  with  a few  old  gun  a.  On  the 
north  and  west  sides  also  advantage  has  been  taken  of  the 
encircling  reef  as  the  base  of  a wall  which  has  been  built 
tip  so  as  to  form  the  lagoon  into  a harbour  for  small  craft, 
having  a depth  of  6 to  12  feet,  end  a width  of  150  yards. 
The  town  is  laid  out  in  long  regular  streets  at  right  angles, 
ahaded  with  trees ; the  houses  ore  in  “ compounds,”  with 
high  fences  excluding  the  street,  and  are  surrounded  with 
fruit  trees  and  flowers.  The  sultan's  palace,  a large  upper- 
loomed  house,  occupies  with  its  appurtenances  an  area  of 
£ square  mile,  enclosed  by  a shallow  ditch  now  choked 
with  vegetation.  The  houses  generally  are  large  cottages 
of  about  28  feet  by  12,  formed  of  substantial  wooden  frame, 
with  peaked  roofs  thatched  with  cocoa-leaves;  the  walls  are 
matted  with  cocoa-loaves,  but  sometimes  planked.  There 
are  several  mosques,  and  at  least  one  minaret,  about  40 
feet  high,  for  the  call  to  prayer.  Stone-built  houses, 
common  in  Pyrard’s  time,  'are  so  no  longer j there  is  now 
but  one.  There  are  marked  distinctions  of  rank  among 
the  people.  At  least  six  classes  (we  hardly  know  whether 
to  call  them  castes)  are  recognized,  of  whom  the  two 
highest  form  a pure  aristocracy.  The  aixth  class,  called 
Kollo  (“black”  1),  consists  of  the  common  people  generally, 
of  whom  the  toddy- drawers  are  regarded  as  the  lowest. 

The  employments  of  the  common  people  are  fishing, 
gathering  cocoa-nuts  and  cowries,  weaving,  and  toddy-draw- 
ing. Women  beat  the  cocoa-fibre  and  twist  it  into  yarn, 
make  mats,  prepare  breadfruit  by  slicing  and  drying  in  the 
sun,  spin  and  dye  cotton  thread,  make  sweetmeats  of  cocoa- 
nut  and  palm -sugar.  Women  are  not  secluded  or  veiled 
ns  in  typical  Moslem  countries. 

Pice,  the  staple  of  food,  is  imported.  Other  chief  food 
is  fish  (chiefly  dried  bonito),  breadfruit  prepared  in  various 
ways,  cocoa-nut,  and  a few  fruits  and  vegetables.  There 
are  a few  sheep  and  cattle  on  M41d  island,  which  are  oc- 
casionally slaughtered. 

From  the  earliest  notices  tne  production  of  coir,  the 
collection  of  cowries,  and  the  weaving  of  excellent  textures 
on  these  islands  hsve  been  noted.  This  last,  and  that  of  fine 
mats  are  the  only  manufactures  in  which  skill  is  shown. 
The  mats  seem  to  be  now  produced  only  in  Suadiva  atoll; 
the  doth  chiefly,  but  not  solely,  in  Malosmaduln  atolL 
The  chief  exports  of  the  islands,  besides  coir  and  cowries 
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(a  decreasing  trade),  are  cocoa  nuts,  copra  (i.c  , cocoa-nut 
husk),  tortoise-shell,  and  dried  bonito-fish.  An  enormous 
amount  of  this  last  was  formerly  carried  to  Ceylon  and 
Sumatra,  the  latter  being  supplied  by  traders  who  cams 
from  Chittagong.  It  has  been  known  over  the  East  from 
time  immemorial  as  koboli-tndt,  a corruption  apparently  of 
the  Maldivian  kalH-bili-md*,  “ black  bonito  fish,"  sometimes 
farther  corrupted  to  povudmutch. 

Native  vessels  of  80  to  200  tons  burthen  make  annual 
trips  to  Calcutta  towards  the  end  of  the  south-west 
monsoon,  returning  with  tho  northeast  monsoon  in 
December.  After  leaving  the  Maldives  they  sight  no  land 
till  Jagann&th.  They  carry  thither  the  articles  named 
above,  and  bring  back  rice,  cotton  stalls,  and  sundries. 
These  long  voyages  are  not  confined  to  tho  craft  of  the 
capital.  Moresby,  in  1834-35,  found  that  a small  island 
in  the  North  Nilandu  atoll  sent  annually  to  Bengal  five  or 
six  boats  of  80  to  100  tons  each.  On  the  same  island 
there  was  a kind  of  navigation  school,  and  the  natives 
made  and  repaired  some  kind  of  nautical  instruments.  The 
old  cash  of  the  Maldives  was  the  curious  Mrtn  or  “ fish- 
hook money  ” made  of  a bent  rod  of  silver.  This  has  been 
long  replaced  by  coins  of  base  metal  bearing  the  same 
name.  The  Anglo-Indian  rupee  is  current  for  larger 
payments,  and  cowries  are  still  used  to  some  extent 

Two  alphabets  are  known  on  the  islands  (besides  the 
Arabic,  which  appears  on  tombstones  and  in  other  inscrip- 
tions). The  first  is  an  ancient  alphabet,  known  as  Dxvthi 
Hokum,  “island  letters.*  This  in  1835  still  survived  in 
the  southern  atolls,  and  orders  for  these  were  written  in  it 
It  is  written,  like  all  the  Indian  alphabets,  from  left  to 
right  and  is  evidently  (by  comparison  with  plate  xviL  in 
Dr  Burnell’s  Elements  of  South  Indian  Palstograpky)  a 
form  (with  additional  letters)  of  the  old  Tamil  character 
(760  to  1300  A.D.)  called  in  Malabar  Vaftduttu,  or“<ouod 
hand.”1  The  modern  Maldivw  writing,  called  Gabali 
Tana,  is  usually  * written  from  right  to  loft  like  Arabic. 
It  is  said  to  have  been  introduced  in  the  16th  century, 
and  has  gone  through  several  variations.  Some  of  the 
letters  are  modified  from  the  Arabic  character,  and  nine 
of  them  are  the  Arabic  numeral  digits.  On  the  other 
hand  numerals  are  represented  by  letters  of  the  alphabet 
Tbe  former  system  of  reckoning  was  duodecimal,  but  thii 
is  dying  out 

Nothing  is  accurately  knowa  of  tho  flora  of  the  islands, 
and  Kcw  possesses  no  illustration  of  it  Among  larger 
trees  are  mentioned  tbe  banyan,  pippal,  breadfruit 
tamarind,  and  a large  tree  called  kandu,  affording  a very 
light  wood  used  for  rafts,  floats,  <tc.  ; also  species  of 
pandanns.  The  castor-oil  tree  is  abundant,  though  not 
used.  Tho  cocoa-nut  of  tbe  islands,  though  of  fine  quality, 
is  very  small,  not  much  larger  than  an  orange.  The  tree 
I itself  furnishes  the  only  indigenous  wood  used  for  boat- 
building, The  dumbari  ( Calophyllttm  inophyllum ) and 
kuradi  ( Pemphit  aeidula)  are  used  in  minor  wood  work. 
A tuber,  grated  and  steeped  in  water  to  remove  its  acridity, 
is  made  into  flour, — perhaps  a Colocatia,  which  Ibn  Batuta 
mentions  (< al  kalakd s)  as  used  to  make  a kind  of  vermicelli 
They  have  atso  sweet  potatoes,  pineapples,  pomegranate* 
(bearing  fruit  throughout  the  year),  plantains,  and  most  of 
the  other  tropical  or  subtropical  Indian  fruits,  chillies,  a 
few  areca  trees,  Ac.  The  double  cocoa  nut  of  the  Seychelles 
Islands  (fruit  of  Lodoicea  Stchellarum)  used  to  be  cast  up 
on  (he  islands,  and  was  believed  to  be  a submarine  pw- 

1 Tho  resemblance  to  this  is  much  closer  than  to  the  ©M  Singhalese 
with  which  it  is  compared  in  Mr  Albert  Gray’s  valuable  paper  already 
referred  to.  T _ 

• 4*  Usually*4;  but  a Maldivian  skippsr  who  gave  James  Pnn«r> 
information  wrote  it  from  left  to  right  (see  Jwr,  As.  Sot.  iiengai,  % 
794). 
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duction, — hence  called  the  sea  cocoa  nut.  It  was  valued 
for  imaginary  qualities,  and  exported  to  India.  The 
Portuguese  long  believed  it  to  bo  a product  of  these  islands, 
and  called  it  the  Maidive  cocoa-nut 

.Animals  are  few.  Those  named  are  rats,  numerous  and 
destructive,  which  climb  the  cocoa-trees  nod  devour  the 
kernels;  the  large  bat  called  in  India  “flying-fox,"  also 
said  to  destroy  many  small  cocoa-nuts ; tortoises ; a small 
snake  said  to  bo  harmless,  dec.  Domestic  animals  are  rare ; 
a few  goata  and  cattle  are  reared  on  Mild. 

The  climate  is  not  oppressive  or  disagreeable,  but  is 
very  unhealthy  for  strangers,  whether  Asiatic  or  European. 
Ibn  Batata  says  every  visitor  was  attacked  by  violent  fever ; 
Fyrard  says  the  6amo;  and  this  was  substantially  the 
experience  of  the  survey  officers  and  crewa  in  1834-35. 
The  native  crews  also  suffered  much  from  the  disease  called 
beri-beri  (which  has  dropsical  symptoms,  and  is  often  fatal) 
and  from  violent  bowel-complaints. 

A complete  report  on  the  Maldives  has  recently  been  prepared  by 
Ur  H.  C.  P.  mil  of  the  Ceylon  civil  serrico,  who  has  visited 
the  islands,  and  this  is  now  being  printed  at  Colombo.  Mr 
Bell  kindly  enabled  the  present  writer  to  see  a copy  beforo  this 
article  went  to  press,  and  many  valuable  facts  have  been  added  from 
it.  Other  materials  used  hare  been — Darwin,  The  Structure  and 
Distribution  of  Coral  Beefs,  1842  ; Voyage  de  Francois  Pyrard  de  la 
Vat,  Paris,  1679  (previous  edition*  1611,  1616-16,  1619);  Voyage* 
if  1 bn  Batoutah,  two*.  of  De  Winery  and  Songuinetti,  tom.  iv.,  Paris, 
1858  ; Hamilton,  Dcsc.  of  Hiwosian,  ii.  299  ; Moresby,  Kaut. 
Directions  for  the  Matdiva  Island*,  Ac.,  1840;  Young  aud  Chris* 
topher,  in  Trans.  Bomb.  Gcog.  Soe.,  roL  i.  pp.  54-86  ; also  see  ibid. 
p.  102  and  D.  813;  Trans.  Boy.  Gcog.  Soc.,  vol.  ii  pp.  72-93;  also 
vol.  ▼.  p.  998;  Jour.  As.  Soc.  Bengal,  vol.  v.  p.  794  ; Jour.  Boy. 
As.  Soc.,  vol  vi.  pp.  42-76  ; ibid.,  new  series,  vol  x.  pp.  178-209 
(paper  by  Mr  Albert  Gray),  Ac.  (H.  Y.) 

M ALDON,  a municipal  and  parliamentary  borough  and 
seaport  town  of  Essex,  England,  is  situated  on  an  acclivity 
rising  from  the  south  side  of  the  Black  water,  44  miles 
east-north-east  of  London  and  16  south-west  from  Col- 
chester. It  consists  principally  of  one  main  street  with 
several  cross  streets  at  right  angles.  Tho  church  of  All 
Saints,  dating  from  1056,  is  a spacious  edifice  consisting 
of  chancel,  nave,  and  aisles,  with  a triangular  tower  at  the 
west  end  surmounted  by  an  hexagonal  spire.  The  church 
was  restored  in  1867,  and  new  windows  were  added  in 
1877.  St  Mary’s  Church  is  also  of  very  early  origin,  and 
was  restored  in  the  17th  century.  The  other  public 
buildings  are  the  grammar  school,  founded  in  1547  ; the 
town-hall,  formerly  D*  Arcy’a  tower,  built  in  tho  reign  of 
Henry  VI.  ; and  the  public-hall,  1859.  There  are  manu- 
factures of  crystallixcd  salt,  as  well  as  breweries,  iron 
foundries,  and  6ome  shipping.  The  population  of  the 
municipal  borough  (3508  acres)  in  1871  was  5586,  and  in 
1881  it  was  5476.  That  of  the  parliamentary  borough 
(5177  acres)  in  the  same  years  was  7151  and  7128. 

Maldon,  which  is  a very  ancient  town,  is  supposed  to  have 
received  its  name,  meaning  *'  cross  hill,"  from  a cross  at  one  time 
greeted  on  the  eminence.  From  remains  found  in  tho  neighbour- 
hood there  is  no  doubt  that  the  place  was  of  some  importance  in  the 
time  of  the  Romans,  but  tho  supposition  that  it  was  Gs><tu/o<fu?:tm 
is  not  sufficiently  established.  On  the  western  side  of  the  town 
there  are  also  traces  of  a large  camp,  but  whether  the  work  is  of 
Roman,  Saxon,  or  Danish  origin  it  is  impossible  to  say.  The  oldest 
historical  mention  of  the  town  is  in  913,  when  Kdward  the  Elder 
encamped  near  it  to  impede  the  progress  of  the  Danes.  The  town 
received  its  first  charter  from  Henry  11.,  and  in  1553  it  was  incor- 
porated by  Queen  Mary.  From  the  time  of  Edward  III.  it  returned 
two  members  to  parliament,  but  since  1SS7  only  one  member. 

# MALEBRANCHE,  Nicolas  (1C38-1715),  a well-known 
disciple  of  Descartes,  was  the  youngest  child  of  Nicolas 
Malebranche,  secretary  to  Louis  XIII.,  and  Catherine  de 
LauzoD,  sister  of  a viceroy  of  Canada,  and  was  born  at  Paris 
on  August  6,  1638.  Of  an  extremely  feeble  constitution 
and  somewhat  deformed  habit  of  body,  be  received  his 
elementary  education  ia  Latin  and  Greek  from  a domestic 
tutor,  and  only  left  homo  when  sufficiently  advanced  to 
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enter  upon  a course  of  philosophy  at  the  College  do  h 
Marche,  and  subsequently  to  study  theology  at  the 
Sorbonno.  He  had  resolved  to  enter  the  church,  but  his 
retiring  and  studious  disposition  led  him  to  decline  a 
stall  in  Notre  Dame,  and  in  1660  he  joined  the  Congrega- 
tion of  the  Oratory.  Both  his  ecclesiastical  superiors  and 
himself  appear  to  have  experienced  considerable  difficulty 
for  some  time  in  ascertaining  what  his  special  talents  were, 
if  they  existed  at  all  He  was  first  advised  by  P&re 
Lecomte  to  devote  himself  to  ecclesiastical  history,  aud  he 
accordingly  set  about  a laborious  perusal  of  the  works  of 
Eusebius,  Socrates,  Sozomen,  %nd  Theodoret,  but  it  was 
found  that  “the  facts  refused  to  arrange  themselves  in  his 
inind,  and  mutually  effaced  one  another.”  Afterwards 
Richard  Simon  undertook  to  teach  him  Hebrew  and 
Biblical  criticism,  but*  with  no  better  success.  At  last 
having  accidentally,  in  1C64,  fallen  upon  one  of  the  works 
of  Descartes  (the  Trade  de  V Homme),  Malebranche  was 
forthwith  alive  to  his  true  vocation.  So  overpowered  was 
he  by  the  novelty  sr.d  luminousness  of  the  ideas,  and  by 
the  solidity  and  coherence  of  the  principles  of  his  author, 
that  (it  is  said)  he  was  repeatedly  compelled  by  violent 
palpitations  of  the  heart  to  lay  aside  his  reading. 
Malebranche  was  from  that  hour  consecrated  to  philosophy, 
and  especially  to  that  of  Descartes ; and  after  ten  years’ 
study  of  the  works  of  his  master  he  produced,  in  1674, 
the  famous  Recherche  de  la  Verity  which  was  followed  at 
intervals  by  other  works,  both  speculative  and  controversial, 
the  titles  of  which  are  given  below.  Like  most  of  the  great 
metaphysicians  of  the  17th  century,  Malebranche  interested 
himself  also  in  questions  of  mathematics  and  natural  philo- 
sophy, and  in  1699  he  was  admitted  on  honorary  member 
tf  the  Academy  of  Sciences.  During  his  later  years  Lis 
society  was  much  courted,  and  he  received  many  visita 
from  foreigners  of  distinction.  His  death  took  place  on 
October  13,  1715;  according  to  Stock,  the  biographer  of 
Berkeley,  it  was  hastened  by  an  excited  metaphysical 
argument  into  which  ho  had  been  drawn  in  the  course  of 
an  interview  songht  by  that  philosopher.  For  a critical 
account  of  Malebranche’s'  place  in  the  history  of  philo- 
sophy, see  CABTZsiAinsM  (vol  v.  p.  143  sq.). 

The  following  is  a list  of  his  principal  works  : — De  la  Eechcrchc 
de  la  Viritt,  cu  Von  trade  de  la  nature  de  V esvrii  de  Vhomme,  ct  dc 
V usage  quit  en  doit  fain  pour  Iv  iter  Verrtur  dans  It * sciences  (1674, 
6th  ed.  1712  ; Latin  translation  by  J.  Lon  fan  t at  Genera  in  1685  ; 
two  English  foundations,  the  second  by  Taylor  in  1712 ; transla- 
tions also  into  German,  I>ntcb(  and  modern  Greek) ; Conversations 
Chrilievnc*,  dan*  lesque'.ht  on  justifie  la  VcriU  de  la  Beligion  ct  de 
la  Morale  de  Jesus  Christ  (1676,  and  frequently) ; Traill  de  la 
Katun  et  de  la  Grace,  3880  ; Meditation*  Clttftienne*  ct  Mil  a phy- 
siques, 1683;  Traill  de  la  Morale,  1684  ; several  polemical  works 
against  Arnauld  from  1664  to  1683  ; Entretievs sur  la  Mdaphysiq ue 
et  la  Beligion,  1688  ; Trait i de  f Amour  de  Dins,  1697  ; Entrcticn 
tT tin  Philoscphc  ChrUien  et  <f  un  Pl.ilosophc  Chinois  tttr  V existence 
et  la  nature  de  Duu,  1703  ; Bejtexion*  sur  la  Promotion  Physique, 
1715.  A convenient  edition  of  tho  (Euvre*  eboisies  de  Malebranche, 
in  two  volumes,  with  an  introduction,  was  published  by  Jules  Simon 
in  1846. 

MALER  KOTLA,  a native  statu  in  the  Punjab,  India, 
situated  between  Z0°  24'  and  30°  41'  N.  lat,  and  between 
75°  42'  and  75®  59'  15"  E.  long.,  with  an  estimated  area 
of  165  square  miles,  and  an  estimated  population  of 
91,560.  The  chief  products  are  cotton,  sugar,  opium, 
aniseed,  tobacco,  garlic,  and  grain.  The  gross  revenue  is 
£25,893.  The  naw.ib  exercises  complete  jurisdiction,  and 
receives  a compensation  of  £250  per  annum  in  perpetuity 
from  the  British  Government,  on  account  of  loss  of  revenue 
caused  by  tho  abolition  of  customs  dutica.  Miler  Kotla 
town  is  situated  30  miles  south  of  Ludhi&na. 

The  nawib  or  chief  is  of  Afehin  descent ; his  family  ©figtahUy 
Tame  from  Cabal  and  occupied  positions  of  trust  in  Sirhind  under 
the  Mughal  eraperorsL  They  gradually  became  independent  as  the 
Mughal  empire  sank  into  decay  in  the  course  of  the  18th  ccutw 
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In  0«nml  Lake's  campaign  against  Hollar  in  1805  the  nnwab  of 
Malfr  Kotla  tided  with  the  British.  After  the  aubjagation  and  flight 
of  Hollar,  the  English  Corernment  succeeded  to  the  power  of 
the  Mshrtttss  in  the  districts  between  the  Satie)  and  the  Jumna  ; 
•ad  in  1809  its  protection  was  formally  extended  to  Maler  Kotla, 
as  to  the  other  da -Sutlej  statea  against  the  formidable  encroachments 
of  Ranjit  Sinh.  In  the  campaigns  of  1806, 1807,  and  1608  Ranjit 
Sinh  had  made  considerable  conqoeeta  across  the  8ntlej  : in  1808 
he  marched  on  MAler  Kotla,  and  demanded  a ransom  of  £10,000 
from  the  nswab.  This  led  to  the  interference  of  the  British,  who 
addressed  an  ultimatum  to  Kanjit  Sinh,  declaring  the  cis-Sutlej 
states  to  be  under  British  protection.  Finally  the  riBd  of  Lahore 
submitted,  and  the  nawab  was  reinstated  in  February  1809. 

MALESHERBESjChrItten  Guillaume  deLamoiqnoic 
di  (1721-1794),  minister  aud  afterwards  counsel  for  the 
defe&ce  of  Louis  XVL,  came  of  a famous  legal  family, 
and  was  born  at  Paris  on  December  6,  1721.  He  too 
was  destined  for  the  legal  profession,  much  to  the  surprise 
of  Marcel,  the  famous  dancing  master,  who  declared 
that  his  pupil  would  never  be  nbl*  to  dance  well  enough 
to  be  a eoldier  or  a lawyer,  and  must  therefore  be  a 
priest  The  young  lawyer  soon  proved  his  intellectual 
capacity,  when  ho  was  appointed  president  of  the  conr  des 
aides  in  the  parlement  of  Paris  in  1750  on  the  promotion 
of  his  father  to  be  chancellor.  Ono  of  the  chancellor's 
duties  was  to  control  the  press,  and  this  duty  was  entrusted 
to  Maleaherbes  by  his  father  during  hia  eighteen  yean  of 
office,  and  brought  him  into  connexion  with  the  public  far 
more  than  his  judicial  functions  To  carry  it  out  efficiently 
he  kept  in  communication  with  the  literary  leaden  of  Paris, 
and  especially  with  Diderot,  and  Grimm  even  goes  j»  far 
as  to  say  that  without  the  assistance  of  Malesherbes  the 
EncydopidU  would  probably  never  have  been  published.” 
Though  he  met  with  abuse  from  all  sides,  there  can  be  no 
doubt  that  it  was  tho  eminently  judicious  manner  in  which 
he  carried  out  his  objectionable  duties  which  laid  the 
foundation  of  hia  subsequent  popularity.  In  1771  ho  was 
called  upon  to  mix  in  politics;  tho  Darlcments  of  Fnnce 
had  beeu  dissolved,  and  a new  method  of  administering 
justice  devised  by  Maupeou,  which  was  in  itself  commend- 
able as  tending  to  the  better  and  quicker  administration  of 
justice,  but  pernicious  os  exhibiting  a tendency  to  over- 
centralisation,  and  as  abolishing  the  hereditary  u nobility  of 
the  ro>e,”  which,  with  all  ita  faults,  bad  from  its  natare 
preserved  somo  independence,  and  been  a check  on  the 
royal  power.  Malesherbes  presented  a strong  remonstranco 
against  the  new  system,  and  was  at  once  banished  to  his 
country  seat  at  St  Lucie,  to  be  recalled,  however,  with  tho 
old  parlement  on  the  accession  of  Louis  XVI.,  and  to  be 
made  minister  of  the  maison  d u roi  in  1775.  He  only  held 
office  nine  months,  during  which,  however,  he  directed  his 
attention  to  tho  police  of  tho  kingdom,  which  came  under 
his  department,  and  did  much  to  check  tho  odious  practice 
of  issuing  letlrcs  de  cachet  On  retiring  from  the  ministry 
with  Turgot  in  1776,  he  betook  himself  entirely  to  a happy 
country  and  domestio  lifo.  Ho  lied  always  been  an 
enthusiastic  botanist ; his  avenue  at  St  Lucie  wns  world 
famous ; he  had  written  against  Buffou  on  behalf  of  tho 
botanists  whom  Button  had  attached,  and  had  been  elected 
a member  of  tha  Acidlnrie  des  Sciences  as  far  back  as  1750, 
Ho  was  now  elected  a member  of  the  Acad^mio  Fran$awe, 
and  everything  seemed  to  promise  a quiet  and  peaceful  old 
ago  spent  in  tho  bosom  of  his  family  and  occupied  witli 
scientific  and  literary  pursuits,  when  tho  king  in  his 
difficulties  wished  for  tho  support  of  his  name,  and 
summoned  him  back  to  tho  ministry  in  1787.  Again  ho 
held  office  but  a short  time,  but  returned  to  his  country 
lifo  this  time  with  a feeling  of  insecurity  and  disquiet,  and, 
as  the  troubles  increased,  retired  to  Switzerland.  Never- 
theless, in  December  1792,  in  spite  of  the  fair  excuse  hia 
old  age  and  long  retirement  would  have  given  him,  he 
▼ oluntarily  left  hia  oaylam  and  undertook  with  Tronchet  and  i 
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Deseze  the  defence  of  the  king  Defore  the  convention,  aud  i 
was  his  painful  task  to  break  the  news  of  his  condemnatiot 
to  the  king.  After  this  effort  he  returned  once  more  to  tba 
country,  but  in  December  1793  he  was  airar ted  with  hia 
daughter,  his  son-in-law  M.  do  Rosambo,  and  Iris  grand- 
children, and  on  April  23,  1794,  ho  was  guillotined,  after 
having  seen  all  whom  he  loved  in  the  world  executed 
before  bis  eyes  for  their  relationship  to  him.  Maleeherbea 
is  one  of  the  sweetest  characters  of  the  18th  century; 
though  no  man  of  action,  hardly  a man  of  tba  world,  by 
his  charity  and  unfeigned  goodness  he  became  one  of 
the  most  popular  men  in  France,  and  it  was  an  act  of 
truest  self-devotion  in  him  to  sacrifice  himself  for  a king 
who  had  done  little  or  nothing  for  him.  With  reason  does 
his  statae  stand  in  the  hall  of  justice  at  Paris,  for  be  is  the 
greatest  representative  of  that  noble  independence  which 
should  prevent  any  thought  of  self  when  a counsel  is 
pleading  hia  client's  cause,  however  perilous  such  advocacy 
might  be. 

There  are  ta  print  ■ever*)  scientific  works  of  Maleeliflibea  of  vary-’ 
Id g vilne,  of  which  the  meet  interesting  is  his  Observations  «# 
Buffcm  et  Daubonton,  written  when  be  was  very  young,  and  pub- 
lished with  a notice  by  Abeillo  in  1798.  There  exist  also  his 
Mlmoirt  pour  Louis  XVI.,  his  iltmoire  sur  la  liberti  ds  la  vrtsst, 
published  1809,  and  extracts  from  his  remonstrances,  published  as 
CBuorts  ehoisies  ds  Malethrrbcs  in  1809.  For  his  lifo  should  be  read 
the  Attics  historiqus  of  Dubois,  the  tloge  historiqus  of  Gailkrd. 
and  the  Interesting  F.ssai,  in  2 vole.,  1818,  of  Boissy  d’ Angina 
There  are  also  many  iloge*  on  him  in  print,  of  which  the  beet- 
known  is  that  of  M.  Du  pin,  which  ie  interestingly  reviewed  with 
much  light  on  Malesbrrbet‘a  control  of  tho  press  by  Sainte-Beuve  in 
the  second  volume  of  the  Canseries  du  Lundi 

MALHERBE,  Francis  de  (1555-1628),  poet,  critic, 
and  translator,  waa  born  at  Caen  in  1555.  Hia  family  wti 
of  some  position,  though  it  seems  not  to  have  been  able  to 
establish  to  the  satisfaction  of  heralds  the  claims  which  it 
made  to  nobility  older  than  the  16th  century.  The  poet 
waa  the  eldest  eon  of  another  Francois  de  Malherbe, 
cxmtriUcr  du  roi  in  tbe  magistracy  of  Caen.  He  bimeelf 
was  elaborately  educated  at  Caen,  at  Paris,  at  Heidelberg, 
and  at  BasoL  At  the  ago  of  twenty-one  he  entered  the 
household  of  Henri  d’Angouteme,  grand  prior  of  France, 
tho  natural  son  of  Henry  IL  He  served  this  prince  iw 
secretary  in  Provence,  and  married  there  in  1581.  It 
Beems  that  he  wrote  verses  at  this  period,  but,  to  judga 
from  a quotation  of  Tallcmant  des  Beaux,  they  must  have 
been  very  bad  ones.  His  patron  died  when  Malherbe  was 
on  a visit  in  his  naiivo  province,  and  for  a time  ho  had  ns 
particular  employment,  though  by  some  servile  verses  lie 
obtained  a considerable  gift  of  money  from  Henry  IIL, 
whom  ho  afterwards  libelled.  He  lived  partly  in  Provence 
and  partly  in  Normandy  for  many  years  after  this  eveDt ; 
but  very  little  is  known  of  bis  lifo  during  this  period.  It 
was  in  tho  year  parting  tbe  two  centuries  (1600)  that  be 
presented  to  Mario  dc’  Medici  the  first  of  his  remarkable 
poems.  But  four  or  five  years  more  passed  before  his 
fortune,  which  had  hitherto  been  indifferent,  turned.  Ho 
was  presented  by  bis  countryman,  the  cardinal  Du  Terron, 
to  Henry  IV. ; and,  though  that  economical  prince  did  not 
at  first  show  any  great  eagerness  to  entertain  tho  poet,  ho 
was  at  last  summoned  to  court  and  endowed  after  one 
fashion  or  another.  H is  father  died  in  1606,  and  he  came 
into  his  inheritance.  From  this  time  forward  ho  lived  at 
court,  corresponding  affectionately  with  lii«  wife,  but  seeing 
: her  only  twice  in  some  twenty  yen's.  His  old  ago  was 
saddened  by  a great  misfortune.  His  son,  Marc  Antoine,  a 
young  man  of  promise,  perished  iu  one  of  tho  frivolous  but 
desperate  duels  which,  common  at  all  periods  of  French 
history,  were  never  more  frivolous  or  more  dc^perato  than 
in  the  16th  and  tho  early  17th  centuries.  Marc  Antoine 
de  Malherbe  fell  in  1626.  His  father  used  his  utmost 
i influence  to  have  the  guilty  parties  ffor  moro  than  one  were 
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concerned,  and  there  ore  grounds  for  thinking  that  it  was  not 
a fair  duel)  brought  to  justice.  But  he  died  before  the  suit 
was  decided  (it  is  said  in  consequence  of  disease  caught  at 
the  camp  of  La  Rochelle,  whither  he  had  gone  to  petition 
the  king),  at  Paris,  on  the  lGth  of  October  1628,  at  the 
age  of  seventy-three. 

The  personal  character  of  Malherbe  was  far  from  amiable. 
He  was  an  obstinate  solicitor  of  favours  from  the  great,  o 
morose  and  bearish  companion  to  his  equals,  a loose  liver 
at  a time  of  life  when  loose  living  is  especially  unbecoming 
if  not  especially  blameable,  a jealous  and  unfair  critic ; 
bnt  be  exercised  a great  and  enduring  effect  upon  French 
literature,  though  by  no  means  a wholly  beneficial  one. 
The  lines  of  Boileau  beginning  Enfin  Malherbe  vinl  are 
rendered  only  partially  applicable  by  the  extraordinary 
ignorance  of  older  French  poetry  which  distinguished  that 
peremptory  critic.  But  tho  good  os  well  as  bad  side  of 
Malherbe's  theory  and  practice  is  excellently  described  by 
his  contemporary  and  superior  Regoier,  who  was  animated 
against  him,  not  merely  by  reason  of  bis  own  devotion  to 
Ronsard,  bat  because  of  a brutal  act  of  discourtesy  of 
which  Malherbe  had  been  guilty  towards  Regnier’s  uncle 
Desportes.  These  are  the  lines : — 

“ Cependant  leur  savoir  n©  attend  nullement 
Qua  regrattcr  un  mot  douteuse  au  jugement, 

Prendre  garde  qti’on  qui  no  hearts  ana  diphthangttc. 
fipier  si  aes  vers  la  rira«  est  bravo  oa  longue- 
Ou  bien  si  la  voyellc  h l’autre  a'unissant 
NeYend  point  h loreille  un  ven  trop  languUaant. 

C’est  prosor  de  la  rime  et  rimer  de  la  prose."  * 

This  is  perfectly  true,  and  from  the  time  of  Malherbo 
dates  that  great  and  deplorable  falling  off  of  French  poetry 
in  its  more  poetic  qualities,  which  was  not  made  good  till 
1830.  Nevertheless  the  critical  and  restraining  tendency 
of  Malherbe  was  not  ill  in  place  after  tho  luxuriant 
importation  ahd  innovation  of  the  Pleiade ; and  if  he  had 
confined  himself  to  preaching  greater  technical  perfection, 
instead  of  superciliously  striking  his  pen  through  the 
great  works  of  his  predecessors,  be  would  have  deserved 
wholly  welL  As  it  was  his  reforms  helped  to  elaborate 
tho  kind  of  verso  necessary  for  the  classical  tragedy^  and 
that  is  the  most  that  can  be  said  for  him.  His  own 
poetical  work  is  scanty  in  amount,  and  for  the  most  part 
frigid  and  devoid  of  inspiration.  The  beautiful ' Consola- 
tion it  Du  Perrier,  in  which  occurs  the  famous  line— 

Et,  rose,  elle  a vie®  cc-oue  rivent  let  roses — 
tho  odes  to  Marie  de*  Medici  and  to  Louis  XIII,  and 
a few  other  pieces  comprise  all  that  is  really  worth 
remembering  of  him.  His  prose  work  is  much  more 
abundant,  not  less  remarkable  for  caro  as  to  style  and 
expression,  and  of  greater  positive  value.  It  consists  of 
some  translations  of  Livy  and  Seneca,  and  of  a very  large 
number  of  interesting  and  admirably  written  letters,  many 
of  which  are  addressed  to  Peiresc,  tho  man  of  science  of 
whom  Gassendi  has  left  a delightful  Latin  life.  It  contains 
also  a most  curious  commentary  on  Desportes,  in  which 
Malherbe's  minute  and  carping  style  of  verbal  criticism  is 
displayed  on  the  great  scale. 

Tho  clue  Pas  thorities  for  the  biography  of  Malherbe  are  the  Vie 
d*  Malherbe  of  his  friend  and  pupil  Racan,  and  the  long  Historittte 
Which  Tallemant  des  Rt'aux  has  devoted  to  him.  The  standard 
edition  is  the  admirable  one  of  M.  Ludoric  Lalanne,  6 vols., 
Paris,  1862-69.  Of  the  poems  only,  thero  is  an  excellent  and 
handsomo  »*ttIo  issue  in  tho  NouvelU  Collection  Jamut , Paris, 
1874.  # IQ.  8A.) 

MALINES.  See  Mechlh*. 

M ALLAN  WAN,  a town  in  Hardoi  district,  Oudh,  India, 
situated  on  the  Haxdoi  and  IJnas  road,  in  27*  2'  10"  N. 
loL  and  80*  IF  30"  E.  long.,  with  a population  in  1869 
of  11.670.  Under  native  rule  the  town  possessed 
*«/dJUderal>!e  political  importance,  and  upon  the  British 
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annexation  of  Oudh  it  was  selected  os  the  civil  head- 
quarters of  the  district,  but  was  abandoned  in  favonr  of 
Hardoi  town  on  tho  reoccupation  of  tLc  province  after  the 
mutiny.  The  town  has  now  but  little  trade,  and  a deserted 
indigo  factory  occupies  the  site  of  the  old  fort  Saltpetre 
and  brass  utensils  are  manufactured. 

MALLEMUCK,  from  the  German  rendering  of  the 
Dutch  Mallemugge  (which  oriuinaily  meant  small  files  or 
midges  that  madly  whirl  round  a light),  a name  given  by 
the  early  Dutch  Arctic  voyagers  to  tho  Fulmar  (vol  ix. 
p.  8171),  of  which  the  English  form  is  nowadays  most 
commonly  applied  by  our  sailors  to  the  smaller  Albatrosea, 
of  about  the  sire  of  a Goose,  met  with  in  the  Southern 
Oceau — corrupted  into  M Molly  Mawk,"  or  otherwise 
modified.  There  is  some  difference  of  opiuion  as  to  the 
number  of  species  of  small  Albatro&es,  and  it  is  unfortunate 
that  tho  results  of  tho  voyago  of  the  “ Challenger  ” do  not 
clear  up  the  doubts  that  have  been  expressed.  Three 
species  have  been  described  and  figured,  the  Diomed*a 
mtlanophryt  and  D.  chloroihynchus  for  a long  while,  while 
the  third,  D.  cidminata,  was  discriminated  by  Gould  ( Proc . 
Zool . Society , 1843,  p.  107),  who  has  stated  that  the  dif- 
ference between  it  and  the  second  is  so  apparent  that  he 
had  no  difficulty  in  distinguishing  them  on  the  wing. 
Captain  Hutton,  on  the  other  hand  (Ibis,  1865,  p.  283). 
considers  all  threo  to  be  specifically  identical  Others,  as 
appears  by  the  Deport  on  the  Birds  of  the  M Challenger  " 
voyage  (pp.  148,  149),  while  regarding  D.  melanophry • «}• 
distinct,  would  seem  to  unite  D.  culninata  with  D. 
chlororhynchns.  The  firsl  of  these  birds,  says  Gould,  is  the 
commonest  epecie3  of  Albatros  inhabiting  the  Southern 
Ocean,  and  its  gregarious  habits  and  familiar  disposition 
make  it  well  known  to  every  voyager  to  or  from  Australia, 
for  it  is  equally  common  in  the  Atlantic  as  well  as  the 
Pacific.  The  back,  wings,  and  tail  aro  of  a blackish-grey, 
but  all  the  rest  of  tho  plumage  is  white,  except  a dusky 
superciliary  streak,  whence  its  name  of  Black-browed 
Albatros,  as  also  its  scientific  epithet,  are  taken.  The  bill 
of  the  adult  is  of  an  ochreoue-yellow,  while  that  of  the 
young  is  dark.  This  species  (supposing  it  to  be  one)  is 
said  to  breed  on  tho  Falkland  Islands  and  on  Trisiao 
da  Cunbo,  but  the  latter  locality  seems  questionable,  for, 
according  to  Carmichael  {Trans.  Linn.  Soc.,  xil  p.  400), 
D.  ehlororhynchus  is  tho  bird  of  this  group  there  found ; 
while  Prof  esBor  Moseley  (Notes  of  a Naturalist,  p.  130)  calls 
it  D . culminates .*  Whatever  it  may  be,  the  excellent 
observer  just  named  describes  it  as  making  a cylindrical 
nest  of  grass,  sedge,  and  clay,  with  a shallow  basin  atop 
and  an  overhanging  rim— the  whole  being  abont  14  inches 
in  diameter  and  10  in  height  The  bird  lays  a single  white 
egg,  which  is  held  in  a sort  of  pouch  formed  by  the  6kin 
of  the  abdomen,  while  she  is  incubating.  A few  other 
details  are  given  by  him,  bnt  his  visit  was  too  harried  to 
enable  him  to  ascertain  the  more  important  and  interesting 
points  in  the  economy  of  this  Albatros  which  were  neglected 
by  his  predecessor,  Carmichael,  daring  his  four  months’ 
sojourn  in  1816-17.  D.  ctdminata  is  said  by  Gould  to  l>e 
more  plentiful  in  the  Australian  seas  than  elsewhere, 
numbers  coming  under  his  notice  between  Launceston  and 

1 It  was  there  erroneonsly  stated  that  Mallemuck  wax  a Dutch  word, 
which  U is  not ; and  the  correct  Goman  form,  as  given  by  Friderich 
Martens  {Spitxberguch*  oder  Gromlandische  Heist  Jteschreibung, 
Hamburg,  1675, 4to,  p.  68),  U Mallemucks.  The  aoonymoaa  transla- 
tion of  this  voyage,  under  the  title  at  An  Account  of  several  late 
Voyages  and  IHscoverits  to  the  South  and  North,  published  in  London 
in  1694  (p.  93),  was  probably  the  means  of  the  name  becoming  known 
to  Ray,  in  whose  Synopsis  mcihodica  Avium,  published  in  1713,  it 
sppeirs  (p.  130)  ns  Mallemuck,  and  thereafter  kept  its  place  la  English 
ornithological  works. 

* Ur  Sclater  with  commendable  caution  assigns  no  specific  name  to 
the  eggs  of  the  Diomedea  found  breeding  <»  t kit  Mm d and  He 
neighbour  [Report,  dx.,  u i supra,  p.  151). 
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Adelaide,  and  being  also  frequently  observed  by  uim 
between  Sydney  and  the  northern  extrefnity  of  New 
Zealand,  as  well  a3  in  the  same  latitude  of  the  Indian 
Ocean.  He  describes  its  bill  as  having  the  greyish-yellow 
ridge  broad  and  flat,  while  that  of  D.  chlororhynchus  is 
laterally  compressed  and  the  ridge  round.  AH  these  birds 
seem  to  havo  much  the  eame  habits.  (a.  H.) 

MALLET,  Paul  Henki  (1730-1807),  born  in  Geneva 
in  1730,  and  educated  there,  became  tutor  in  the  family 
of  the  connt  of  Calenberg  in  Saxony.  In  1752  he  was 
appointed  professor  of  belles  lettrea  to  the  academy  at 
Copenhagen,  but  as  the  French  language  was  then  little 
known  in  Denmark  he  bad  but  few  students.  He  was 
naturally  attracted  to  the  study  of  the  ancient  literature 
and  history  of  bis  adopted  country,  and  in  1755  he 
published  the  first  fruits  of  his  researches,  under  the  title 
— Introduction  d V hist  o ire  de  Danemairk  oh  Con  trade 
de  la  religion,  da  mature,  dee  lots,  et  dee  mages  dee  anciene 
Danoie.  A sscond  Dart  was  issued  in  1750,  more  parti- 
cularly relating  to  the  ancient  literature  of  the  country, 
and  bearing  the  title — Monuments  de  la  mythologie  et  de 
la  poesie  dee  Celtee,  et  particuliireuient  dee  anciene  Scandi- 
naves.  In  the  same  year  a translation  of  the  work 
appeared  in  Danish.  This  is  the  work  by  which  the  author 
is  best  known  in  Britain.  Though  intended  only  as  a 
preliminary  dissertation  to  the  formal  history  of  Denmark, 
by  which  it  was  followed,  it  has  all  the  merits  of  an 
independent  work,  complete  in  itself,  and  presenting  a 
general  view  of  the  civilization  and  culture,  religion  and 
customs,  of  tho  Scandinavian  nations,  A translation  into 
English,  with  notes  and  preface,  by  Bishop  Percy,  was 
issued  in  1770  under  the  title  of  Jfvrthent  Antiquities 
(republished  with  additions  in  1847),  It  had  a wide 
circulation,  and  attracted  mach  attention  on  account  of  its 
being  the  first  (though  a very  defective)  translation  Into 
French  of  the  Edda.  Mallet’s  dissertations  and  notes  are 
vitiated  by  untenable  theories  es  to  the  racial  affinities  Af 
the  early  inhabitants  of  Scandinavia ; but,  judged  by  the 
standards  of  its  time,  his  work  was  of  great  merit  and 
usefulness.  Its  publication  attracted  the  notice  of  the 
king  to  its  author,  and  be  was  chosen  as  preceptor  of  the 
prince  of  Denmark.  In  1760  he  returned  to  Geneva,  and 
became  professor  of  history  in  his  native  city.  While  there 
bo  was  requested  by  the  czarina  to  undertake  the  education 
of  the  heir-apparent  of  Russia  (afterwards  the  Czar  Paul 
I.),  but  declined  the  hononr.  An  invitation  more  congenial 
to  his  tastes  led  to  his  accompanying  Lord  Moontstuart  in 
his  travels  through  Italy  and  thence  to  England,  where  he 
was  presented  at  conrt  and  commissioned  to  write  the 
history  of  the  house  of  Brunswick.  He  had  previously 
received  • similar  commission  from  the  landgrave  of  Hesse- 
Cossel  for  the  preparation  of  a history  of  the  house  of 
Hesse,  and  both  works  were  completed  in  1785.  Tho 
quietude  of  a literary  life  was  rudely  broken  by  the  shock 
of  the  Revolution,  to  which  he  was  openly  hostile.  His 
leanings  to  the  unpopular  side  were  so  obnoxious  to  his 
fellow-citizens  that  ho  was  obliged  to  quit  his  nativo 
country  in  1792,  and  remained  in  exile  till  1801.  He 
died  at  Geneva,  8th  February  1807. 

A memoir  of  liis  life  and  writings  by  Simondo  Stsmondl  was 
published  at  Genera  In  1807.  Beside*  the  Introduction  to  the  Bit- 
(or,  o/  Denmark,  his  principal  works  ore—  1ft, tone  <U  Dantmarck, 
8 Tola,  Copenhagen,  1758-77  ; Bitter,  de  la  maim  de  Bate, 
t vols,  1707-85 ; Butoire  dt  la  moiwn  de  Bmtmcick,  4 vota., 
1767-85  ; Bitten  dt  la  vutitoa  et  da  Halt  de  Uccklcnbourg,  1786  : 
Bitfaire  da  Sultta  ou  BelOtiau,  < Tola,  Geneva,  1805 ; Bitten 
de  la  Ligvt  Bantialijut,  1805. 

MALLOW,  botamcslly  Mad  vet,  the , typical  genus  of 
Bid  merer , embracing  about  sixteen  species  of  annual  and 
perennial  herbaceous  plants,  widely  distributed  throughout 
Uk  northern  hemisphere  Tho  mallow,  rxuaesc  th“  uniform 
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one-celled  anthers  which  distinguish  tho  Maltactse  from 
all  other  dichlamydeoua  exogens.  Hie  petals  also  are 
nulled  by  their  base  to  tho  tube  formod  by  the  coalesced 
filaments  of  the  atamans.  The  special  characters  which 
separata  the  genna  Mai ra  from  otbera  most  nearly  allied  to 
it  are  the  involucre,  consisting  of  a row  of  three  separate 
bracts  attached  to  the  lower  part  of  the  true  calyx,  and  the 
numerous  single-seeded  carpels  disposed  in  a circle  around  a 
central  axis,  from  which  they  become  detached  when  ripe 
The  flower*  are  mostly  white  or  pinkish,  never  yellow, 
the  leaves  radiate-veined,  and  more  or  lees  lobed  or  cut 
Three  species  are  natives  of  Britain.  The  musk  mallow 
(Halva  moschata)  is  a perennial  herb  with  five-partite, 
deeply-cut  leaves,  and  large  roae-coloured  flowers  clustered 
together  at  the  ends  of  the  branched  stems,  and  is  found 
growing  along  hedges  and  borders  of  fields,  blossoming  io 
July  and  August  It  owes  its  rums  to  a alight  musky 
odour  diffused  by  the  plant  in  warm  dry  weather  when 
it  is  kept  in  a confined  situation.  The  round-leaved 
mallow  (Malva  ratundi/olia)  is  a creeping  anneal,  growing 
in  waste  sandy  places,  with  roundish  serrate  leaves  and 
small  pinkish-white  Sowers  produced  in  the  axils  of  the 
leaves  from  J one  to  September.  It  is  common  throughout 
Europe  and  the  north  of  Africa,  extending  to  western 
Asia.  The  common  mallow  (Malm  tylvatris),  the  mauve 
of  the  French,  is  an  erect  biennial  plant  with  long-stalked 
roundish-angular  serrate  leaves,  and  conspicuous  axillary 
reddish-purple  flowers,  blossoming  from  May  to  September. 
Like  most  plants  of  the  order  it  abounds  in  mucilage,  and 
hence  forms  a favourite  domestic  remedy  for  colds  and 
various  other  complaints  affecting  the  mucoas  membrine. 
The  aniline  dye  called  mauve  derived  its  name  from  its 
resemblance  to  the  colour  of  this  plant. 

The  marsh  mallow  ( Altluea  officinalis),  Abe  gnimaim  of  the 
French,  belongs  to  another  genua  having  an  involucre  of  numerona 
bracts.  It  la  a Dative  of  marshy  ground  near  the  set  or  in  the 
neighbourho  od  of  saline  springs.  It  is  sn  erect  perennial  herb,  with 
somewhat  woody  sterna,  velvety,  ovate,  acute,  unequally  serrate 
leaves,  and  delicate  piak  showy  flowers  blooming  from  July  to 
September.  The  flowers  ere  said  to  yield  a good  deal  of  boney  to 
bees.  The  toot  is  used  In  medicine  as  a demulcent  on  account  of 
its  containing  more  mnrilago  than  the  common  mallow.  It  it 
supposed  to  form  a chief  ingredient  in  the  well-known  jrifr  de 
guimauvt  lozenges.  Tho  marsh  mallow  is  remorkablo  for  con- 
taining uparsgin,  C,H,N,0„ H,0,  which,  if  tho  root  bo  lonfe 
kept  in  a damp  place,  disappears,  butyric  acid  being  developed. 
The  root  also  contains  about  25  per  cent  of  starch  and  the  same 
quantity  of  mucilage,  which  dicers  from  that  of  gum  arabic  in 
containing  one  moleeuto  less  of  sate:  and  in  being  precipitated  by 
neutral  acetato  of  lead.  Tho  marsh  mallow  is  far  more  largely 
used  on  the  Continent  than  in  England. 

The  mallow  of  Scripture,  Job  ax  a.  4,  has  been  sometimes  identi- 
fied with  Jew's  mellow  (Ccrchorut  chlorine),  but  more  plausibly 
(the  word  HlVt?  implying  a saline  plant)  with  A triple  Batiinus,  oc 
sea  orache.  In  Syria  the  BaUmvt  was  still  known  by  the  narar 
JluiHJ)  in  the  time  of  Ibtt  Beitar.  See  Bochart,  Bierot,,  iit  1C. 

MALLOW,  a municipal  and  parliamentary  borough, 
market-town,  and  watering-place  in  tho  county  of  Cork, 
Ireland,  ia  situated  ou  the  Blackweter,  150  miles  south- 
west from  Dublin,  and  20  north  from  Cork.  Tho  town 
owes  its  prosperity  to  its  beautiful  situation  in  a fino  valley 
surrounded  by  mountains,  and  to  its  tepid  mineral  spring, 
which  is  very  efficacious  for  general  debility  and  for 
scorbutic  and  consumptive  complaints.  A apahouso  with 
pnmp-room  and  baths  was  erected  in  1828.  Besides  the 
parish  church  in  the  Later  English  style,  erected  in  1818, 
the  principal  buildings  of  the  town  ore  the  court-house, 
the  work-house  and  infirmary,  and  tho  bridewell.  There 
are  a manufactory  of  mineral  water,  a condensed-milk 
manufactory,  corn-mills,  and  tanneries.  Mallow  received  a 
charter  of  incorporation  from  James  L The  population  of 
the  borough  in  1871  was  4165,  and  in  18S1  it  was  4437. 

MALMESBURY,  a parliamentary  borough  and  market- 
town  of  Wilts.  England,  is  finely  situated  on  ou  eminence 
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almost  surrouuded  by  the  Lower  Avon,  and  on  a branch  of 
the  Great  Western  Railway,  92  miles  west  of  London.  Of 
the  Benedictine  boose  which  was  founded  in  the  7th 
tentury,  and  in  tho  reign  of  Edward  IIL  rose  to  the 
dignity  of  a mitred  abbey,  little  more  than  the  navo 
and  side  aisles  of  the  conventual  church  now  remain; 
this  at  the  dissolution  was  changed  into  a parish  church, 
instead  of  the  old  church  of  St  Raul's.  There  are  a town- 
hall,  national  and  endowed  schools,  and  several  almshouses. 
In  the  market-place  there  is  a richly  ornamented  octagonal 
srofts  supposed  to  date  from  the  reign  of  Henry  VIIL  The 
industries  include  tbe  manufacture  of  ribbons  and  pillow 
lac?,  brewing,  and  tanning.  The  population  of  the  town 
in  1671  was  3142,  and  of  the  parliamentary  borough 
(which  comprises  an  area  of  21,772  acres,  mostly  rural) 
6S79.  In  1881  the  numbers  wero  3133  and  6866. 

Mokuesbnry  is  supposed  to  have  keen  a British  town,  and  alto  a 
Homan  settlement.  A castle  is  knowu  to  have  existed  there  as 
early  as  the  7th  century,  et  which  time  the  monastery  was  also 
founded.  It  received  its  first  charter  from  Edward  the  Elder,  which 
was  confirmed  by  Atbelstan.  The  charter  granted  to  it  by  Charles 
I.  has  undergone  various  modifications,  and  at  present  it  is  governed 
by  a high  steward,  an  alderman,  and  twelve  capital  burgesses.  From 
the  reign  of  Edward  I.  the  town  sent  two  members  to  parliament ; 
since  too  Reform  Act  of  1832  it  baa  returned  only  one.  During 
the  civil  war  it  was  twice  captured  by  the  parliamentarians  ana 
once  by  the  royalists.  Malmesbury  is  the  birthplace  of  the  philo- 
sopher Hobbes.  Atbelstan  was  buried  at  Malmesbury,  bui  tbe 
Gothic  canopy  in  the  church  called  his  tomb  dates  from  the  16th 
century. 

M ALM ESBURY,  James  Harris,  Earl  or  ( 1 74 G-l  820), 
the  beat-known  English  diplomatist  of  the  latter  half  of  tho 
18th  century,  was  born  at  Salisbury  on  April  21, 174G.  He 
wa3  the  son  of  James  Harris  (q.v.),  the  author  of  Hermes, 
and,  what  wa3  important  for  bis  son's  future  success,  M.P. 
for  Christchurch,  a lord  of  tho  treasury  under  George 
Greoville  (1763-65),  and  comptroller  to  the  queen 
(1774-80).  Educated  at  Winchester,  Oxford,  and  Leyden, 
the  younger  Harris  was  intended  for  diplomacy.  In  1768 
lie  became  secretary  to  the  British  embassy  at  Madrid, 
and  in  1770  he  was  left  as  charge  d'affaires  at  that  court 
on  the  departure  of  Sir  Jame3  Gray  until  tho  arrival  of 
Georgs  Pitt,  afterwards  Lord  Rivers.  This  interval  gave 
him  his  opportunity ; he  discovered  the  intention  of  Spain 
.to  attack  the  Falkland  Islands,  and  was  instrumental  in 
thwarting  it  by  putting  on  a bold  countenance.  As  a 
reward  ho  was  appointed  minister  ad  interim  at  Madrid, 
and  in  January  1772  minister  plenipotentiary  to  the  court 
of  Prussia.  His  success  was  marked,  and  in  1776  he  was 
transferred  to  the  court  of  Russia.  At  St  Petersburg  ho 
made  his  reputation,  for  he  managed  to  get  on  with 
Catherine  in  spite  of  her  predilections  for  France,  and 
steered  adroitly  through  tho  accumulated  difficulties  of  the 
first  Armed  Neutrality.  In  1782  Sir  James  Harris  (he 
was  now  a Knight  of  the  Bath)  returned  home  from  ill- 
health,  and  was  appointed  by  his  friend  Fox  minister  at 
tho  Hague,  an  appointment  confirmed  after  some  delay 
by  Titt,  which  he  took  up  in  July  1784.  Ho  did  very  j 
great  service  in  furthering  Pitt’s  policy  of  maintaining 
England’s  influence  on  tho  Continent  by  the  arms  of  her 
allies,  and  held  the  threads  of  tho  diplomacy  which  ended 
in  tho  king  of  Prussia’s  overthrowing  the  republican  I 
party  in  Holland,  which  was  inclined  to  France,  and 
re-establishing  tho  prince  of  Orange.  He  was  in  recogni- 
tion of  his  BerTice3  created  Lord  Malmesbury  of  Malmes- 
bury in  the  county  of  Wilts,  and  permitted  by  tho  king 
of  Prussia  to  bear  the  Prussian  eagle  on  his  arms,  and  by 
the  prince  of  Orange  to  use  his  motto  “jo  maintiendrai,” 
In  1 7 89  he  returned  to  England,  and  took  an  anxious 
interest  in  politics,  which  ended  in  his  seceding  from  the 
Whig  party  with  the  duke  of  Portland  in  1793,  in  which 
year  he  was  sent,  bat  in  vain,  to  try  to  keep  Prussia  true 
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to  the  first  coalition  against  Franco.  In  1794  he  was  sent 
to  Brunswick  to  solicit  the  hand  of  the  unfortunate  Princes* 
Caroline  for  the  prince  of  Wales,  to  marry  her  as  proxy, 
and  conduct  ber  to  her  husband  in  England.  In  1796 
and  1797  he  was  at  Taris  and  Lille  vainly  negotiating  with 
the  French  Directory.  After  1797  he  became  partially 
deaf,  and  quitted  diplomacy  altogether ; but  for  his  long 
and  eminent  services  be  was  in  1600  created  earl  of 
Malmesbury,  and  Viscount  Fitxharris,  of  Heron  Court  in 
tho  county  of  Hants.  He  now  became  a sort  of  political 
Nestor,  consulted  on  foreign  policy  by  successive  foreign 
ministers,  trusted  by  men  of  the  most  different  ideas  in 
political  crises,  and  above  all  was  the  confidant,  and  for  a 
short  time  after  Pitt's  death  almost  the  political  director, 
of  Canning.  Younger  men  were  also  wont  to  go  to  him 
for  advice,  and  Lord  Palmerston  particularly,  who  was  his 
ward,  was  tenderly  attached  to  him,  and  owed  many  of  his 
ideas  on  foreign  policy  directly  to  his  teaching.  HU  later 
years  wero  freo  from  politics,  and  till  his  death  in  1820  he 
lived  very  quietly  and  almost  forgotten.  As  a statesman, 
Malmesbury  had  au  influence  among  his  contemporariea 
which  is  scarcely  to  be  understood  from  hU  writings,  but 
which  must  have  owed  much  to  personal  charm  of  manner 
and  persuasiveness  of  tongue ; as  a diplomatist,  he  seems  to 
have  deserved  his  reputation,  and  shares  with  Macartney, 
Auckland,  and  Whitworth  the  credit  of  raising  diplomacy 
from  a profession  in  which  only  great  nobles  won  the 
prizes  to  & career  opening  the  path  of  honour  to  ability. 

Malmeahury  did  not  publish  anything  himself,  except  in  account 
of  the  Dut:h  revolution,  and  to  edition  of  his  fathers  works,  but 
his  grandson  the  third  earl  published  four  volumes  of  his  diaries 
and  correspondence  from  176S-1807,  and  aftcrwsrds  two  volumes 
of  letters  to  and  from  his  family  and  friends. 

MALMESBURY,  William  op,  an  historical  writer  of  toe 
12th  century,  the  date  of  whose  birth  is  usually  assigned 
to  the  year  1095,  but  may  with  more  probability  be  placed 
some  twenty  years  earlier.  It  may  reasonably  be  con- 
jectured from  his  own  statement  (“utriusquo  gentis 
sanguinem  traho")  that  he  was  the  son  of  a Norman  father 
and  an  EnglUh  mother;  he  undoubtedly  represents  the 
fusion  of  the  two  races,  although  his  sympathies  as  a writer 
are  unmistakably  on  the  aide  of  the  conquerors.  He 
received  his  early  education  at  tho  ancient  Benedictine 
abbey  at  Malmesbury,  and  he  speaks  of  Aldhetm,  bishop 
of  Sherborne,  the  great  benefactor  and  second  founder  of 
that  honse,  who  died  in  709,  as  his  “lord  and  patron,” 
to  whom  ho  was  indebted  both  for  his  life  and  his  learning 
[Gala  Pont.,  bcc.  273).  The  earliest  known  incident  in  bis 
personal  history  is  tho  fact,  which  he  himself  records,  that 
lie  assisted  the  abbot  Godefrey  in  collecting  books  to  form 
the  first  library  of  the  abbey.  William  himself  subse- 
quently became  the  librarian,  and  was  also  precentor  of 
the  abbey;  in  1140  he  received  tho  offer  of  the  abbacy, 
an  honour  which  ho  declined,  probably  from  a desire  to 
secuty  as  much  leisure  as  possible  for  study.  In  his  later 
j life  he  was  honoured  by  tho  particular  friendship  of  Robert, 
carl  of  Gloucester,  a natural  son  of  Henry  I.,  and  a 
distinguished  patron  of  learned  men  and  letters.  Tn 
politics  ho  wstii  a warm  partisan  of  the  empress  Matilda 
against  Stephen,  and  he  was  present  at  the  council  of 
| Winchester  convened  by  her  supporters  in  1141.  His 
death  is  supposed  to  have  occurred  in  or  after  1142. 

Printed  Works. — William’s  earliest  important  work  was  the  Octia 
JiAi/um  Anjlonm,  which  he  dedicated  to  liis  patron,  the  earl  of 
Gloucester.  It  was  originally  completed  in  1120,  but  subsequently 
brought  down  to  1128.  It  extends  from  449  a. D.  to  the  twenty- 
eighth  year  of  tho  reign  of  Henry  I.,  and  is  a record  of  the  highest 
value,  preserving  from  unknown  sources  numerous  facta  which 
would  otherwise  be  lost  to  as.  In  1125  William  completed  his 
Ot •->?«  PonUfaum  Anylorum . He  himself  tells  us  that  tbe  pro- 
duction of  this  work  cost  him  especial  pains,  but  that  tho  material 
for  its  composition  was  neither  so  abundant  nor  so  easily  reducible 
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#>  consistency  as  that  for  tho  Gesta  Begum.  The  work  may  ho 
regarded  u the  main  source  for  our  early  ecclesiastical  history,  and 
constitutes  the  basis  of  later  productions  relating  to  the  same  subject 
*t  the  same  period.  It  is  divided  into  five  books,  the  bishops  being 
grouped  under  their  respective  sees,  and  the  chief  monasteries 
under  their  jurisdiction  being  also  noticed,  sometimes  at  con* 
siderable  length.  The  fifth  book  is  mainly  occupied  by  the  life 
of  St  Aldhelm,  and  includes  numerous  details  of  interest  uot  given 
in  the  earlier  life  by  Faricius.  The  Gesta  Pontifcnm  is  likcwiso 
brought  by  further  additions  down  to  the  year  1140.  William’s 
last  work  was  a continuation  of  the  Gala  Begum  under  the  title  of 
Historia  Novella.  It  concludes  abruptly  with  tl»c  escape  of  Matilda 
from  Oxford  when  besieged  there  oy  Stephen  in  1142,  and  the 
nanner  of  its  termination  suggests  that  the  narrative  was  broken 
off  by  the  death  of  tho  writer.  Liko  the  Gala  Begum,  the  Historia 
is  dedicated  to  the  duke  of  Gloucester,  whose  doings  in  behalf  of 
bis  sister  Matilda  are  described  in  such  a way  ns  to  mnko  him  in  a 
great  measure  the  central  figure  of  the  narrative.  Other  printed 
writings  of  William  are  an  account  of  the  church  of  Glastonbury 
{included  along  with  tho  life  of  St  Aldhelm  in  Gale's  Scriptorcs 
JCK),  and  a life  of  St  Wulstan,  of  which  e considerable  portion  is 
gireo  in  the  second  volume  of  Wharton's  Anglia  Sacra.  The 
best  text  of  the  Gesta  Begum  and  the  Uistoria  Novella  is  that 
given  by  Sir  T.  D.  Hardy  in  the  edition  published  by  tho  English 
Historical  Society  in  1840  ; the  text  in  Savile's  Scriptora  is  faulty 
in  the  extreme.  The  Gesta  Poult  heum  was  edited  for  the  Bolls 
Series,  in  1870,  by  Mr  N.  E.  S.  A.  Hamilton,  from  a manuscript 
which  he  was  the  first  to  identify  as  the  antogrsph  of  William 
himself 

Extant  Works  V opr  luted. — Among  these  are  Mirades  of  the 
Virgin  .Vary ; Miracles  of  St  Andrew ; Life  of  St  Dunsta h ; a com- 
pend  of  the  commentary  on  the  book  of  Jeremiah  attributed  to 
raschasius  Radbertus  ; an  abridgment  of  the  treatise  by  Amalarius 
on  S irred  Office* ; Lives  of  th*  English  Saints ; and  an  epitome  of 
the  History  of  Hayino  of  Flcury,  together  with  other  abridgments 
or  transcripts  of  historical  and  legal  writers, — this  last  being  an 
autograph  preserved  in  tbe  Bodleian,  where,  or  at  the  British 
Museum,  the  other  manuscripts  are  also  to  be  found. 

Lost  IV orks.  — Among  these  are  a Life  of  St  Patrick ; a metrical 
Life  of  St  AElfgiva  ; the  Miracles  of  St  jBcnianus ; and  the  Little 
Chronicle,  in  three  books  (of  which  a supposed  fragment  is  preserved 
«t  the  British  Museum,  Latisdowne  MS.  No.  436}.  The  work  which 
we  have  probably  most  cause  to  regret  is  the  Itiueneriuw  Johannit 
Abbatis,  or  account  of  the  journey  of  John,  abbot  of  Malmesbury, 
I n Romo  in  1140.  This  was  written  by  William  from  the  oral 
account  which  he  **ceived  from  Peter  Baldwin,  John’s  companion. 
A few  extracts  arv  **ven  by  Leland  in  his  Collectanea,  iii.  272. 

Malmesbury's  merits  as  su  historian  ere  of  a very  high  order.  He 
labours,  it  is  true,  under  tho  defect  of  being  but  imperfectly 
acquaiuted  with  English  institutions,  sod  haring  but  little  sympathy 
with  tho  English  racef  while  he  occasionally  evinces  a Norman 
contempt  for  the  English  language.  His  habitual  carelessness  in 
chronology  is  also  at  times  extremely  perplexing,  and  his  narrative 
of  facts  is  alloyed  with  romantic  details  which  serve  to  excite  dis* 
trust  with  rcsncct  to  his  general  credibility.  But,  notwithstanding 
these  faults,  tie  is  entitled  to  rack  as  an  authority  (in  relation  to 
the  period  of  which  he  treats)  with  Bede  and  Matthow  Paris.  He 
is  again  the  first  of  our  historical  writers  in  whom  the  critical 
faculty  is  to  any  extent  discernible,  and  the  comparisons  which  he 
occasionally  institutes  between  two  different  and  discrepant  accounts 
of  the  same  events  form  a noteworthy  feature  in  hit  mode  of  treat* 
ment.  The  pains  and  judgment  which  he  employs  in  the  arrange* 
ment  of  his  materials  are  also  often  no  less  conspicuous  than  his 
industry  in  collecting  them. 

MALMO,  a seaport  towa  of  Sweden,  inferior  only  to 
Stockholm  and  Gothenburg  in  importance,  is  the  capital  of 
the  lan  or  province  of  Malmobus,  and  stands  on  the  eastern 
shore  of  the  Sound,  opposite  Copenhagen,  from  which  it 
is  1C  miles  distant  The  town,  which  ia  built  on  a level 
plain,  formerly  had  strong  fortifications,  of  which  all  that 
now  remains  is  the  citadel,  where  the  earl  of  llothwell  was 
imprisoned  for  somo  time  after  1573;  it  is  at  present  used 
os  a house  of  correction.  Iu  the  large  central  square 
(Stortorg),  which  ia  planted  with  trees,  stands  the  town* 
hall,  o brick  and  sandstone  structure  iu  the  Renaissance 
style;  it  contains  the  handsome  Knutssal,  or  former 
council  chamber  of  the  guili  of  Canute.  The  principal 
ecclesiastical  buildings  are  the  church  of  St  Teter 
(Petrikyrka),  begun  in  1319,  and  tbs  German  church 
(Tysk&kyrka).  The  harbour  in  the  north-west  has  recently 
been  deepened,  and  admits  vessels  drawing  18  feet  of 
water;  there  is  daily  communication  by  itecunei  with 
15—14 


Copenhagen,  and  also  at  regular  Intervals  with  Stockholm, 
Gothenburg,  Lubeck,  <tc.  Tbe  trade  of  tho  port  is  con* 
siderable,  the  exports  including  timber,  iron,  tar,  oil-cake, 
and  bones,  while  the  imports  consist  chiefly  of  wine,  salt* 
fish,  salt,  and  coal.  There  are  a number  of  manufactures, 
that  of  gloves  being  the  specialty.  Mai  mo  is  connected 
with  Stockholm  by  rail.  Population  in  1878,  35,626. 

Malmn  (Malmhnugt,  M&lmey,  Malmcye,  Malmoughc),  sometimes 
called  “Ancona  Scanonm"  or  “ Ellcnbogen,”  first  appears  in  his- 
tory about  the  middle  of  the  13th  century.  During  the  Hanseatic 
period  it  wns  the  most  important  commercial  town  oq  the  Sound, 
but  in  tbe  16th  and  17th  centuries  greatly  lost  ground  owing  to 
the  decay  of  its  herring  fisheries  and  the  rise  of  its  rival  Copenhagen. 
Its  modem  prosperity  is  largely  due  to  the  enterprise  of  Frana 
Sucll,  one  of  its  merchants,  who  first  constructed  the  nsrbonr,  which 
has  more  than  once  been  enlarged  subsequently. 

MALORY,  Sie  Thomas,  tho  author  or  compiler  of  the 
J forle  Darlhttr,  was  born  most  probably  about  the  year 
1430.  From  his  own  words  he  is  known  to  have  been  a 
knight,  and  his  description  of  himself  as  “a  servant  oi 
Jesu  both  day  and  night " bos  led  to  the  inference  that  he 
was  also  a priest.  On  tho  authority  of  Leland  the 
antiquary  he  is  believed  to  have  been  a Welshman.  The 
name  appears  in  a variety  of  forms,  including  those  of 
Maillorie  and  Maleore.  In  the  preface  to  the  first  edition 
of  the  A forte  Darthur  Caxton  speaks  of  the  work  as  printed 
by  himself  “after  a copy  unto  me  delivered,  which  copy 
Sir  Thomas  Malorye  did  take  out  of  certain  books  of 
French,  aud  reduced  it  into  English.”  Malory  himself 
tells  us  that  he  finished  tbe  book  in  tbe  ninth  year  of 
Edward  IV.  (c.  1470).  For  the  place  of  the  Morte 
Darthur  in  the  literary  history  of  the  Arthurian  legend, 
see  Arthur,  Geoffrey  of  Moxmouth,  Grail  (Holy),  Ac. 

MALPIGHI,  Marcello  (1698-1694),  of  Bologna,  was 
one  of  the  first  to  apply  the  microscope  to  tho  study  of 
animal  and  vegetable  structure;  bis  discoveries  are  su 
numerous  and  important  that  he  may  be  considered  to  bo 
the  founder  of  microscopic  anatomy.  Shortly  before  his 
death,  he  drew  up  a long  account  of  his  academical  and 
scientific  labours,  correspondence,  and  controversies,  and 
committed  it  to  the  charge  of  the  Royal  Society  of  London, 
a body  with  which  he  had  been  in  intimate  relations  fox 
mere  than  twenty  years.  The  autobiography,  along  with 
some  other  posthumous  writings,  was  published  in  London 
in  1696,  at  tbe  cost  of  the  Society.  The  personal  details 
left  by  Malpighi  are  few  and  dry.  His  narrative  is  mainly 
occupied  with  a summary  of  his  scientific  contributions  and 
an  account  of  his  relations  to  contemporary  anatomists,  and 
is  entirely  without  graces  of  style  or  elements  of  ordinary 
human  interest.  Ho  was  born  in  the  country,  about  20 
miles  to  tbe  north  of  Bologna,  on  the  10th  of  March  1628. 
At  tlie  age  of  seventeen  he  began  tbe  study  of  the  Aris- 
totelian philosophy,  and  continued  it  for  four  years;  it 
appeals  from  another  statement  that  he  was  in  tho  habit 
of  amusing  himself  with  the  microscope  during  this  period. 
Owing  to  domestic  circumstances,  it  became  necessary  for 
him,  in  1649,  to  choose  a profession,  and  he  elected  to 
study  medicine;  after  four  years  study  at  Bologna  be 
graduated  there  as  doctor.  He  at  once  applied  to  be 
admitted  to  lecture  in  tho  university,  but  it  was  not  till 
after  three  years  (1656)  that  bis  request  was  granted.  A 
few  mouths  later  be  was  appointed  to  tho  chair  of  theore- 
tical mediciue  at  Pisa,  where  he  enjoyed  the  friendship 
and  countenance  of  BorellL  At  the  end  of  four  years  ho 
left  Pisa,  on  tbe  ground  of  ill-health,  and  returned  to 
Bologna.  A call  to  be  professor  primarius  at  Messina 
(procured  for  him  through  Borelli,  who  had  in  the  mean- 
time become  professor  there)  induced  him  to  leave  Bologna 
in  1662.  HU  engagement  at  Messina  was  fora  term  ol 
four  years,  at  an  annual  stipend  of  1000  scudi  An 
attempt  was  made  to  retain  him  at  Messina  beyond  that 
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period,  bat  jb»*  jRmcts  were  scared  for  bis  native  uni- 
versity, and  ha  spent  the  next  twenty-fire  years  there.  In 
1691,  being  then  in  his  sixty-fourth  year,  and  in  failing 
health,  he  removed  to  Rem')  to  become  private  physician 
to  Pope  Innocent  XXL, and  he  dted  thereof  apoplexy  three 
years  later.  In  the  portrait  prefixed  to  his  autobiography, 
tho  features  are  those  of  the  phlegmatic  type.  His  add  scUon 
to  the  microscope  brought  him  into  conflict  with  the  re- 
ipoctabiiities  of  the  medical  profession,  including  two  of 
hit  colleagues  at  Bologna,  whose  names  have  been  pre- 
served from  oblivion ; it  was  felt  by  those  who  affected 
to  watch  over  the  future  welfare  of  medicine  that  the 
Study  of  microscopic  anatomy  was  adverse  to  the  true 
interests  of  medical  practice,  and  that  feeling  is  said  to  have 
found  expression  in  a duel  that  was  fought  between  the 
brother  of  Malpighi  and  a near  relative  of  one  of  his  con- 
servative colleagues,  in  which  tho  latter  combatant  was 
killed.  Amid  such  incident*  was  the  fruitful  microscopic 
era  of  medical  and  biological  science  ushered  in. 

The  eom  poo  rid  microscope  (invented  in  tho  Netherlands)  k*d 
been  used  in  Italy  (Korae)  to  study  the  parts  and  organs  of  the  beo 
as  early  as  1625,  and  it  was  employed  by  Malpighi  and  by  his  con- 
temporaries Hooke  (botanist)  and  Leeuwenhoek : the  illumination 
of  the  objocts  wm  always  direct,  the  mirror  being  a much  later 
addition,  and  the  tube  was  of  unwieldy  length.  Owing  to  the 
inability  to  overcome  spherical  and  chromatic  aberration  m com- 
pound lenses,  the  simple  tnieroscop*  came  again  into  common  use, 
and  continued  to  be  the  chief  instrument  in  the  study  of  minute 
anatomy  until  the  introduction  of  fiint-aad-CTOwn  glass  lenses  by 
English  opticians  about  a century  later-  It  was  Malpighi’s  prac- 
tice to  open  animals  alive,  and  some  of  his  most  striking 
discoveries  were  mado  under  those  circumstances.  Although 
Harvey  had  correctly  inferred  th*  evuteoca  of  tho  oajvUarv  »nr- 
cnlstiou,  he  had  never  seen  it ; it  was  reserved  for  Malpighi  in 
1661  (four  years  after  Harvey’s  death)  to  see  for  the  first  time 
the  marvellous  spectacle  of  the  blood  coursing  through  a network 
of  small  tubes  on  the  surface  of  the  Jung  and  of  the  distended 
urinary  bladder  of  the  frog.  We  are  enabled  to  measure  the  diffi- 
culties of  microscopic  observation  at  the  time  by  the  fact  that  it 
took  Malpighi  four  years  longer  to  reach  a clear  nndcntaadiag  of 
tho  corpuscles  in  the  frog’s  blood,  although  they  am  the  pa  its  of 
the  blood  by  which  Its  movement  id  the  capillaries  u»  mado 
visible.  His  discovery  of  the  capillary  circulation  was  given  to 
the  world  hi  the  form  of  two  letters  Di  J'uhmendnu,  addressed 
to  Bordli.  published  at  Bologna  in  1661  and  repriotid  at  Leyden 
and  other  places  in  the  years  following;  the  letters  to  Borelii 
contained  also  the  first  account  of  the  vesicular  r true  lure  of  flic 
human  hang,  and  they  made  a theory  of  respiration  for  the  fint 
time  possible.  The  achievement  that  comes  next  both  in  import- 
ance and  in  order  of  time  was  a demonstration  of  the  plan  of  struc- 
ture of  secreting  glands ; against  the  current  opinion  (revived 
by  Rnysch  forty  yean  later)  that  the  glandular  structure  was 
Westitllf  thnt  of  s closed  vascular  coil  from  whtch  the  secretion 
exuded,  Ik  maintained  that  the  accretion  was  formed  in  terminal 
acini  standing  in  open  oomsa uni  cation  with  the  ducts.  Tbe  name 
of  Malpighi  is  still  associated  with  hisdiacortry  of  ihasoft  or  mucous 
character  of  the  lower  stratum  of  the  erndcmii^  of  the  vascular  colls 
in  the  cortex  of  the  kidney,  and  of  the  follicular  bodies  in  the  spleen, 
.die  was  the  first  ta  attorn; 4.  the  finer  anatomy  of  the  brain,  and  his 
-descriptions  of  the  distribution  of  grey  matter  and  <J  tbs  fibre-tracts 
la  the  card,  with  their  extensions  to  the  cerebrum  and  ccrc-ballum, 
are  distmgmAied  by  accuracy  ■ hot  his  microscopic  study  of  tbn 
gray  matter  NbImM  him  to  the  opinion  that  it  was  of  glandular 
atiacture  and  that  it  stented  tfca  ‘‘vital  spirits.”  At  an  early 
period  he  applied  himself  to  vegetable  histology  os  on  introduction 
to  the  more  difficult  study  or  the  naimsd  tissue.-,  and  be  was 
gemunated  with  tbe  spiral  vessels  of  plants  in  1662.  It  was  not 
till  1671  that  he  wrote  his  Analome  rktntarum  and  sent  it  to  the 
Royal  Society,  who  publish  to  it  in  tho  i oil  owing  soar  An  English 
work  under  « similar  title  (Amttomg  of  VcmetubUi)  had  been  pub- 
lished in  London  a few  months  earlier,  by  Nchcsniah  Grew ; so 
that  Malpighi's  prioritv  an  a vegetable  histologist  is  not  so  incon- 
teatahls  as  H is  in  animal  hUl*’.jgy.  The  Anmtome  Fiantmnrm 
contained  on  appendix,  Obtertaiiorxt  aeotc  incthaU,  wl  jeh  giro  an 
•coount  (with  good  plates)  of  tbe  Atvelopnteni  Xne  chick 
{raped ally  of  the  1-ter  singes)  in  many  points  more  complete  than 
that  of  Harvey,  altbottoh  the  observations  surra  needlessly  leraeued 
in  value  by  being  joined  to  th«  in*t_i>hj  Jcal  notion  of  ‘'pras4c!i!iea- 
tion”  in  tbs  undeveloped  ovum.  His  works  are— lie  jrvtocvittiur  : 
ErLdulre  <Lim  ad  JtoreUium,  llologna,  1661  (want  through  several’ 
editions) ; Epistolm  anatornicac  Hare,  ifalpigfni  et  Car.  Fraca&ati, 
Amsterdam.  1662  (on  the  tongue.  Inin.  skin.  cmentuS..  k^-) : C* 


AI  A L 

Vucerum  Strmetura:  exerrilatio  anatomiea,  London,  1669;  AnatTM 
PlanUmrm,  cum  appendix  observatimia  tie  om  incubate  ermiinmic, 
London,  1672  {other  editions  in  1675  and  1679);  Lte  Etru&ura 
Gtmndutarum  eonglobatarvm,  London,  1C89;  Opera  poethuma,  et  vita 
a mpto  acrrplo,  London,  1697  (another  edition,  with  preface  and 
additions,  was  published  at  Amsterdam  in  1700).  An  edition  con- 
taining all  his  works  except  the  last  two  was  published  in  London 
in  1667,  ia  2 vola.  folio,  with  portrait  and  platca. 

MALSTATT-BUIiBACH,  a town  in  the  district  of 
Treves,  Prussia,  is  situated  on  the  right  bank  of  the  Soar 
(Sure),  almost  contiguous  with  the  town  of  St  Johann, 
and  separated  from  Sftarbriickcn  by  the  river.  It  lies  in 
the  midst  of  an  important  cool-mining  and  industrial 
district,  and  is  itself  little  more  than  a long  and  narrow 
row  of  manufactories  and  workmen's  houses.  The  largest 
factories  are  engaged  in  the  production  of  iron,  steel,  and 
cement,  one  iron-work  employing  nearly  2000  men,  and 
producing  285,000  tons  of  raw  and  manufactured  metal 
annually.  There  ia  a large  wharf  on  the  river  for  the 
export  of  coal  At  the  census  of  1880  Malstott-Burbach 
contained  13,158  inhabitants. 

Mnlst&tt  ia  of  VfeTy  ancient  origin,  and  received  municipal  right* 
in  1321.  There,  however,  were  afterwards  resigned  to  the  newer 
loan  of  Saarbrucken,  and  in  1818  Malrtatt  and  Burbach  were  two 
small  village*  with  a ioint  population  of  only  822.  About  th# 
middle  of  the  century  the  population  began  to  in crease  rapidly,  in 
conreqnence  of  the  development  of  the  mining  industry  of  the 
district  and  the  extension  of  the  railway  system,  and  in  1875  the 
two  villages  were  united  to  form  a town.  In  1870  U&lstalt- 
Burbach  was  cannonaded  by  French  troop#  under  the  command  of 
Napoleon  III. 

MALT  is  the  grain  of  any  cereal  artificially  germinated 
so  as  to  induce  certain  changes  in  th*  constitution  of  the 
seed,  specially  a conversion  of  a portion  of  the  starch  into 
sugar.  The  varieties  of  grain  usually  employed  for  malting 
are  barley  and  here  or  bigg,  and  the  processes  cf  preparing 
the  substance  are  fully  explained  under  Brewing  (vol.  iv. 
a 26S). 

The  specific  effect  of  the  malting  of  grain  is  to  transform 
by  the  process  of  germination  a proporticn  of  the  starch 
into  soluble  sugar  and  dextrin.  These  changes  are 
effected  by  the  agency  of  a peculiar  nitrogenous  ferment, 
diastase,  which  exists  in  the  grain,  bat  which  is  increased 
in  amount  daring  the  germi cation.  The  precise  sequence 
of  changes,  and  the  exact  nature  of  the  new  chemical 
compounds  evoraed,  are  still  matters  of  some  doubt  It 
i*  dearly  established  that  the  ferment  of  barley  is  in- 
capable of  transforming  the  starch  on  which  it  operates 
entirely  into  sugar,  the  ultimate  products  of  tho  action 
being  partly  dextrin  and  partly  sugar.  The  relative 
proportion*  of  these  bodies  evolved  by  fenneotatina  tram 
starch  have  been  matter  of  dispute,  sons  holding  that 
from  three  mol-ecnlea  of  starch  there  are  evolved  two 
molecules  of  dextrin  and  one  of  sugar,  while  others 
affirm  that  tbe  yield  is  two  of  sugar  and  one  of  dextrin, 
ani  a third  party  hold  that  ft*  each  molecule  of  sugar 
there  ia  one  of  dextrin  produced,  thus  : — 

Swrtu  Staxvr.  Dextrin. 

*C,H,A  + H/>  - 3AA  + C,n1(p4. 

These  statements,  however,  are  based  Dn  the  assumption 
that  Hie  sugar  which  result*  from  the  fermentation  of 
gcTtn mating  barley  is  ordinary  grape  sugar  or  dextrose, 
CftH1206;  hut  it  baa  been  demhnstrated,  first  by  O’Sullivan, 
that  it  is  a form  of  sugar  possessed  of  peculiar  properties 
to  which  the  name  maltose  has  been  given  Maltese, 
according  to  O’Sullivan,  ie  isomeric  with  cane  sugar, 
CuH«On,  but  Marcher  considers  that  its  constitution 
should  be  represented  bv  CuHslOir,  and  that  the  equa- 
tion is  ns  follows  ?— 

Starch.  AAtom.  Dextrin. 

4C*HmO,  + 2H,0  • CuH*OiT  4-  C,H,,0, . 

Msltnee  possess  th?  power  of  reducing  Fehling'fl  solution 
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(cupric  oxide)  only  to  the  extent  of  63  per  cent  os  com- 
pared with  *dextrose,  bat  its  power  of  right-handed  polar- 
ization is  three  times  as  great  =*  +154°.  According  to 
Dabrunfaut  the  efficient  ferment  in  barley  is  multin,  a 
much  more  richly  nitrogenous  and  active  body  than 
diastaee,  which  he  considers  to  be  only  a product  of  tlie 
decomposition  of  raaltin. 

By  the  processes  of  malting  100  parts  by  weight  of 
barley  yield  about  80  of  kiln-dried  malt  and  2 to  3 of 
dried  radicle  and  plumule  called  “ malt  dust"  The  pro- 
gressive modification  in  composition  is  shown  in  the 
accompanying  table  of  analyses  extracted  from  the  report 
presented  by*  Mr  (now  Sir)  J.  B.  Lawes  to  the  Board  of 
Trade  “On  the  Relatite  Value  of  Unmalted  and  Malted 
Barley  as  Food  for  Stock,  1866,” — an  inquiry  which  re- 
sulted in  showing  that  the  advantages  claimed  for  malt  as 
a feeding  material  were  largely  illusory : — 
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Since  the  article  Brewing  was  written  the  matt  tax  then 
in  force  in  the  United  Kingdom  has  been  repealed,  and  in 
its  place,  under  the  provisions  of  the  Inland  Revenue  Act 
1880  (43  A'  44  Viet.  Tap.  20),  an  equivalent  duty  on 
beer  has  been  substituted.  By  that  enactment  nnmrrons 
modifications  have  been  made  practicable  in  the  uso  of 
malt  for  feeding  and  other  industrial  purposes,  and  much 
greater  latitude  has  been  given  to  brewore  in  the  selection 
and  use  of  raw  materials  for  the  manufacture  of  the 
beverages  hitherto  known  as  malt  liquors.  Taking  as  the 
unit  of  measurement  the  bushel  of  molt,  which  is  defined 
by  statute  as  equivalent  to  42  fb  of  malt  or  com  of  any 
description,  or  to  28  lb  of  sugar,  the  malt  duty,  which 
under  the  provisions  of  the  repealed  statutes  amounted  to 
2a  7<1,  with  5 per  cent  additional,  has  been  transformed 
into  a boer  duty  of  6a  3d.  charged  upon  every  36 
gallons  of  wort  of  a specific  gravity  of  1057;  and  every 
brewer  is  deemed  to  have  brewed  36  gallons  of  worts  of 
that  gravity  who  has  nsed  2 bushels  of  malt  in  brewing. 
In  the  case  of  brewers  for  sale,  should  the  quantity  of 
worts  produced  and  the  specific  gravity  of  such  worts 
exceed  by  more  than  4 per  cent  the  quantity  and 
gravity  above  specified,  the  duty  is  charged  for  the  excess 
over  and  above  each  4 per  cent  Brewers  for  domestic 
use  and  for  the  use  of  their  own  farm  labourers  are  exempt 
from  doty  when  the  annual  value  of  the  house  occupied  by 
the  brewer  is  not  more  than  .£10,  and  all  brewers  for 
domestic  use  who  occupy  bouses  exceeding  in  value  that 
amount,  and  who  consequently  are  subject  to  the  beer  tax, 
roust  brew  their  beer  on  their  own  premises  only. 

The  malt  tax,  which  in  reality  was  a duty  on  raw  grain, 
had  long  been  regarded  as  a grievous  impost,  and  its  repeal 
was  systematically  agitated  for  by  the  agricultural  interest 
The  tax,  ft  was  alleged,  operated  injuriously  on  the 
cultivators  of  barley,  and  prevented  stockholders  from 
freely  using  malt  for  the  feeding  of  cattle  and  of  ewes  at 
the  lambing  season,  Ac.  On  the  part  of  brewers  it  was 
maintained  that  the  operation  of  the  tax  restricted  them  to 
the  use  of  the  heaviest  and  most  expensive  classes  of  barley 
done;  and  that  they  were  consequently  precluded  from 
using  many  varieties  of  grain  and  saccharine  materials 
which  under  other  conditions  they  might  employ  with 


advantage  both  to  themselves  and  to  the  consumers  of  beer. 

No  sooner,  however,  was  it  proposed  by  the  Government 
to  effect  the  change  so  long  clamoured  for — not  indeed  the 
entire  abolition  of  taxation  on  malt  liquors,  but  the  freeing 
of  a raw  material  from  fiscal  impost — than  the  agricultural 
community  discovered  they  had  made  a mistake,  and  that, 
while  it  was  really  the  beer  drinker  who  paid  the  malt  tax, 
its  operation  had  rather  tended  to  give  the  British  barley- 
grower  a monopoly  of  the  trade  in  that  raw  material,  and 
to  artificially  juhnnee  the  value  of  the  heavier  qualities  of 
the  grain.  Further  it  was  found  that  the  idea  of  using 
malt  for  feeding  purposes  to  any  considerable  extent,  a 
right  which  stocKholders  already  possessed  under  the  pro- 
visions of  the  “Gladstone  Act"  (27  A 28  Viet  cap.  0) was 
entirely  illusory ; and  as  a matter  of  fact  no  demand  has 
arisen  for  malt  for  such  purposes.  On  the  other  hand,  tha 
freedom  of  choice  as  to  raw  materials  which  the  Inland 
Revenue  Act  1880  has  given  to  brewers  has  not  been.1 
without  influence  on  the  industry,  although  the  modifies* 
tions  have  up  to  this  time  been  by  no  means  so  numerous 
and  important  as  had  been  anticipated.  Barley  continue* 
to  be  the  principal,  and,  supplemented  by  sugar,  almost  the 
only,  raw  material  of  wort ; but  brewers  no  longer  have 
any  interest  in  confining  themselves  to  the  heaviest  and 
plumpest  growths,  and  consequently  much  light  foreign* 
grown  barley  is  now  used.  It  was  also  expected  that  raw  • 
grain,  and  particularly  maize,  would  be  largely  used  with 
malt  in  the  meshings,  especially  as  a method*  had  been 
devised  and.  patented  by  Mr  R Blair  Robertson  of  Glasgow 
for  removing  the  germ  of  that  grain,  which  contains  n 
peculiar  acrid  oil,  and  which  communicates  a bitter  un- 
pleasant flavour  to  the  wort  in  which  it  may  be  infused. 

To  a limited  extent  a “ maize  beer,  ’*  in  which  one-third 
part  of  Robertson's  patent  prepared  maize  is  mashed  with 
two-thirds  of  malt,  is  being  brewed  with  quite  aatisfactocy 
.results,  but  the  mixture  does  not  appear  to  have  com 
mended  itself  generally  to  the  trade  either  on  the  score  of 
quality  or  of  cheapness. 

Malt  is  also  the  raw  material  from  which  the  whisky  of 
Scotland  and  Ireland  is  principally  distilled,  and  it  is  the 
source  of  the  greater  part  of  the  best  qualities  of  table  and 
pickling  vinegar.  Chiefly  on  account  of  the  great  solvent 
power  over  starch  possessed  by  the  diastase  or  maltin  it  con- 
tains, malt  is  extensively  used  as  a combination  in  prepared 
farinaceous  food  for  infanta,  and  in  the  form  of  a malt 
oxtract  it  possesses  considerable  reputation  in  pharmacy. 

MALTA  is  the  chief  island  of  the  Maltese  group,  con- Put*  III 
(listing  of  Malta,  35°  60'  N.  lat  and  14*  30'  E.  long.,  Gozo, 

36*  6'  N.  lat  ami  14*  10'  £.  long.,  Comino,  which  lice 
between  them,  and  the  two  islets  Com  root  to  and  Filfla,  a 
crown  colony,  and  one  of  the  Mediterranean  possessions  of 
Groat  Britain.  Malta  is  17}  miles  long  by  broad,  con- 
taining an  area  of  about  95  square  miles  (about  two-thirds 
the  rise  of  the  Isle  of  Wight),  and  Gozo  is  9 miles  long  by 
6 wide,  with  an  area  of  20  square  miles  The  islands  lie 
directly  south  of  Sicily,  distant  from  65  to  CO  miles,  near 
the  centra  of  tbo  Mediterranean  basin,  where  they  appear 
as  the  remains  of  an  ancient  chain  of  islands,  much  worn 
and  still  wearing  away  by  the  sea.  Goto,  which  has  tbo 
aome  general  character  as  Malta,  possess  more  moisture 
and  richor  soil,  and  therefore  more  verdure.  A cluster  of 
single  hills,  remarkable  for  their  steeply  conical  shape,  on 
one  of  which  stands  Rabato,  the  principal  village,  is  near 
the  middle  of  the  island.  Along  the  northern  and  eastern 
chores  of  Malta  the  •coast  line  is  frequently  broken  by 
deep  indentations  and  bays  (St  Paul's,  St  George**,  and 
St  Julian’s  Bays) ; on  the  peninsulas  in  and  round  the  moat 
remarkable  of  these  Valet ta  and  Its  fortifications  are  built. 

The  geological  formation  is  kte  Eocene,  the  prevailing 
rocka  being  white,  grey,  reddish,  or  yellow  sandstone,  with 
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some  bods  of  marl  and  coral  limestone,  in  many  parts  The  Maltese  are  a strong  well-formed  race,  the  men 
abounding  in  fossils.  The  surface  of  the  country  is  dark,  handsome,  and  lithe,  the  women  with  black  eyes  aud 
diversified  by  valloys  and  steep  hills;  there  is  little  water,  fine  hair  and  an  easy  carriage ; as  in  other  Eastern  nations, 
and  no  river,  brook,  or  lake  exists  on  any  of  the  islands,  the  working  classes  grow  old  at  a comparatively  early  age. 
The  highest  point  of  Malta  is  near  Casal  Dingli,  about  They  are  a cheerful,  good-humoured,  aud  industrious 
750  feet  above  the  sea  to  the  south ; a little  farther  people,  sober  and  abstemious,  though  quick-tempered 
north  lies  tho  ancient  capital,  Citta  Vecchia,  upon  another  and  addicted  to  the  use  of  the  knife.  Bread  or  pasta, 
steep  height;  west  of  these  lies  the  rango  of  Bingemma  with  a few  olives,  a little  oil,  or  milk  cheese,  forms  the  chief 
Hills  running  north-east  to  south-west ; from  this  higher  support  of  the  poor,  who  seldom  or  never  eat  meat,  and 
ground  the  island  slopes  somewhat  towards  the  north-west  drink  but  little  of  the  light  wiue  of  the  country.  The 
On  tho  west  and  south  tho  cliffs  rise  sheer  from  the  Bei  gentry  have  a large  admixture  of  Spanish,  Italian,  and 
to  a height  of  300  or  400  feet;  on  the  north  tho  rock  iQ  French,  but  among  the  people  ia  general  the  Arab  race 
many  places  shelves  to  the  water’s  edge,  though  the  liar-  and  character  predominate,  influenced  by*  contact  with 
hours  of  Valetta  and  the  rocks  where  tho  apostle  Paul  Sicily.  Of  tho  native  language  70  per  cent  consists  of 
was  wrecked  aro  an  exception  to  this.  At  the  east  end  is  Arabic  words,  the  rest  being  chiefly  a corrupt  Italian  ; that 
tho  large  harbour  Marsa  Scirocco,  into  which  the  south-east  spoken  in  Gozo  is  the  purest  Maltese.  The  festivals  and 
sirocco  blows  with  full  force.  The  general  Qppearance  of  ceremonials  of  the  Homan  Church  are  kept  up  to  au  extra 
the  land  is  bare,  owing  to  the  want  o'f  woodland,  and  ordinary  degree,  together  with  a few  that  seem  to  be  derived 
also  to  the  use  of  stone  walls  as  enclosures  for  the  fields,  from  the  Greek  Church.  The  perpetual  ringing  of  mono- 
which  in  the  east  of  the  island  are  smaller  than  in  tho  tonous  church  bells,  and  the  peculiar  method  of  striking 
west  The  dark  foliage  of  the  carob  and  the  singular  time,  are  relics  of  South  Italian  customs, 
masses  of  the  prickly  pear  are,  however,  very  marked  in  Malta  ia  divided  into  twenty-six  ca sab  or  village 
the  landscape,  which  with  its  contrasts  of  blue  sea  running  districts,  Gozo  into  nine ; some  of  the  villages  are  large  and 
into  the  brown  and  yellow  land,  heightened  by  whatever  of  populous,  each  having  its  church,  often  large  and  handsome, 
green  may  be,  is  of  fascinating  beauty  under  the  effects  of  Near  tbe  middle  of  the  island,  on  sharply  rising  ground, 
morning  light  and  setting  sun.  The  land  is  closely  cul-  stands  the  ancient  capital,  called  Civitas  Melita  by  the 
tivated ; often  the  soil  is  terraced  on  the  sides  of  tho  Romans  and  oldest  writers,  Mediua  (i.*.,  the  city)  by  the 
hills  as  if  safeguard  against  tho  winter  rains.  The  soil  Saracens,  Notabile  (“jocole  notabile,  et  instgne  corona, 
is  in  many  places  extremely  thin;  it  is,  however,  so  regia,”  as  it  ia  called  in  a charter  by  Alpbonso,  1428) 
fertile  that  it  produces  two  and  sometimes  three  crops  in  under  the  Sicilian  rule,  and  Citta  Vecchia  (old  city)  by  the 
a year.  Large  quantities  of  early  potatoes  grown  for  the  knights.  The  cathedral,  overthrown  by  an  earthquake  in 
English  market,  corn  sufficient  to  supply  the  island  for  1693,  but  rebuilt,  stands  on  the  feputed  site  of  the  house 
four  months  of  the  year,  cotton,  principally  for  home  of  Publius,  Paul’s  friend ; many  Maltese  gentry  live  in  this 
use,  and  a fino  red-flowering  clover,  called  W/<7,  are  town,  and  the  English  utilize  some  of  tbe  buildings.  The 
the  chief  crops;  excellent  honey  is  obtained  from  Gozo;  Homan  remains  and  catacombs  of  Citta  Vecchia  must  not 
oranges  and  figs  come  to  great  perfection.  Goats  abound,  be  forgotten.  Since  1570  the  clrief  town  has  been  Valetta, 
but  few  cows  ore  kept;  the  mules  and  asset  ore  fino;  — a city  built  on,  a ridge  of  rock  (Mount  Sceberras) 
cattle  and  sheep  f ir  butcher  meat  are  imported  from  which  runs  like  a tongue  into  the  middle  of  a bay,  which 
Barbary.  Fish  is  good  and  abundant.  The  flowers  of  it  thus  divides  into  two  great  harbours,  subdivided  again 
Malta  are  famous;  Cicero  mentions  tbe  cushions  stuffed  by  three  other  peninsulas  into  creeks.  On  two  of 
with  roses  used  by  Verres,  and  many  a lovely  garden  is  these  peninsulas,  and  at  their  base,  are  built  the  aggre- 
hidden  behind  the  high  stone  walls.  The  interesting  flora  gate  of  towns  called  the  Three  Cities,  part  of  which 
of  the  islands  approaches  that  of  Africa  (to  which  continent  (grown  up  under  the  old  Fort  St  Angelo)  is  much  older 
the  old  geographers  considered  them  to  belong,  os  the  than  the  coming  of  the  knights,  and  is  called  Vittoriosa 
French  do  still),  including  the  palm,  cactus,  and  other  sub-  in  commemoration  of  the  siege  of  1565.  Valetta,  includ- 
tropical  plants.  The  scanty  fauna  is  for  tho  most  part  ing  the  suburb  Florian,  is  about  2 miles  long  and  { 
European;  the  Maltese  dog  is  mentioned  by  Strabo  and  mUe  wide;  Fort  St  Elmo,  with  a lighthouse,  stands 
other  old  writers;  a few  still  remain,  though  not  wild,  on  the  point;  the  summer  suburb  Sliema  lies  on  the 
Of  birds  there  are  about  ten  or  twelve  indigenous  species,  point  which  eucloses  the  west  or  Marsamusccit  harbour; 
but  a large  number  of  migratory  birds  pass  or  rest  here.  Fort  Hicasoli  on  the  opposite  point  encloeing  the  east  or 
The  marine  plants  and  animals  also  offer  n ricli  fund  of  grand  harbour.  The  streets  of  Valetta,  paved  with  stone, run 
material  to  tho  student  along  and  across  the  ridge,  and  end  on  each  side  towards 

The  winter  climate  is  temperate  and  healthy,  the  ther-  the  water  in  steep  flights  of  steps.  Many  of  the  houses, 
mometer  ranging  from  51°  to  71°  Fahr.  between  October  which  ars  of  stone  throughout,  with  flat  roofs,  are  large 
and  May.  In  the  summer  months  the  beat  is  almost  and  luxuriously  built;  wooden  covered  balconies  project 
tropical ; from  July  to  the  end  of  October  it  ranges  be-  from  tho  windows  and  givo  a peculiar  aspect  to  tho  streets, 
tween  80®  and  90®.  Snow  is  uuknown,  but  hail  occurs  in  There  aro  several  fino  public  buildings,  as  the  governor’s 
winter,  and  much  rain  usually  falls  between  December  and  prlace,  the  new  opera-house,  the  public  library,  the  auberpet 
February.  The  northerly  winds  are  bracing,  but  the  south-  or  lodges  of  the  knights,  especially  the  Auberge  de  Castile, 
east  wind,  called  the  sirocco,  which  brings  the  warm  air  tho  English  church  built  by  Queen  Adelaide  and  others, 
from  the  African  deserts,  and  then  takes  up  tho  salt  sea  Homan  Catholic  churches  in  Valetta  are  very  numerous  : the 
mists,  is  very  deleterious ; it  occurs  suddenly,  chiefly  in  cathedral  of  St  John  ia  famous  for  its  rich  inlaid  marbles, 
August  and  September,  occasionally  in  the  spring,  and  its  Brussels  tapestries,  its  roof  painted  by  Matteo  Freti 
fortunately  lasts  usually  but  a few  hoars.  The  “gregale  ” (1661-99),  and  the  picture  by  Caravaggio,  the  Decollation 
(“eurokylon”  of  Acts  xxvii.  14)  is  a strong  north-east  of  John  the  Baptist.  The  hospital  of  the  knights  contains 
wind  which  occasionally  blows  in  the  winter  months  with  one  of  the  longest  rooms  in  Europe,  503  feet  in  length, 
great  fury  and  force  for  two  or  three  days  together,  cape-  without  a ceutral  support  The  extensive  bagnios  under 
cially  in  November  and  February,  rendering  it  dangerous  the  rock,  formerly  occupied  by  the  slaves  of  the  knights, 
to  cross  the  harbour,  sometimes  tearing  up  stone  walls  and  are  now  used  for  naval  stores.  The  knights  strengthened 
landing  steps,  and  otherwise  doing  nu*  ’ image.  Valetta  and  its  harbours  by  bastions,  curtain-walls,  lines. 
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old  furii,  towards  the  s^,  towards  the  land,  and  on  every 
available  point,  taking  advantage  in  every  particular  of  the 
uutural  rock  and  of  the  marvellous  advantages  of  situation, 
rendering  it  then  almost  impregnable.  The  work  of  fortify- 
ing the  place  with  modem  armament  is  carried  on  by  the 
Ilritish  Government,  which  possesses  there  the  finest  naval 
hospital  in  Europe,  a military  prison,  aud  other  necessary 
institutions,  including  immense  subterranean  stores  of 
grata  New  sanitary  and  water  works  and  dwellings  for 
the  over-crowded  poor  have  lately  been  undertaken  by  the 
local  authorities.  The  city  is  clean  and  well-regulated, 
gay  with  the  motley  throng  of  all  nations  that  continually 
come  and  go,  and  presenting  many  features  common  to  the 
East ; the  influx  of  winter  visitors  attracted  by  the  mild 
climate  and  social  gaieties  has  of  late  years  proved  a sourco 
of  wealth  to  the  inhabitants.  A railroad  from  Valetta  to 
Citta  Vecchia,the  first  in  the  island,  is  now  nearly  completed. 

The  importance  of  Malta  lies,  as  of  old,  in  its  harbours, 
which  render  it  a splendid  port  of  call,  repair,  or  refuge,  os 
well  as  a fine  naval  station,  in  its  capabilities  as  a depot 
for  coals  and  stores,  in  its  hospitals,  and  in  its  strength  ns 
a military  station.  Its  position  in  the  Mediterranean  is  of 
the  utmost  value  towards  keeping  a clear  highway  to  the 
East  and  to  India.  During  the  eighty-two  years  of  British, 
occupation  the  population,  trade,  and  produce  have  largely 
increased.  Th9  government,  created  by  royal  letters  patent 
of  11th  May  1849,  consists  of  a council  of  eighteen 
members,  eight  elected  by  the  Malteso  (about  two  thousand 
three  hundred  electors),  nine  choven  by  the  crown,  and  the 
governor,  with  a salary  of  £5000,  who  is  usually  a military 
officer.  To  these  wero  added  by  letters  patent  of  May 
*881  an  executive  council  of  three  members  to  advise  and 
assist  the  governor.  The  conncil  have  powers  to  make 
laws  and  to  vote  money ; this  last  was  restricted  by  the 
British  Government  in  1875,  leading  to  a protest  in  tho 
following  year  by  the  elected  eight.  Tho  government 
of  the  islands  presents  peculiarities  owing  to  the  combina- 
tion of  military  and  civil  duties.  Several  recent  inquiries 
on  taxation,  education,  dec.,  have  led  to  important  changes 
during  the  last  two  years.  The  consolidated  revenue  is  at 
the  disposal  of  the  crown  through  the  governor  and  council ; 
Malta  is  self-supporting,  costing  the  imperial  exchequer 
little  beyond  the  military  aud  naval  establishments,  aud 
even  contributing  £5000  annually  towards  the  former. 
Tho  revenue  arises  chiefly  from  import  duties  (of  which  a 
large  proportion  accrues  from  n tax  of  1 0s.  a quarter  upou 
grain)  ond  tonnage  dues. 
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The  tonnage  of  vessels  entering  and  clearing  equals  that 
at  Gibraltar ; in  1878  it  amounted  to  6,503,859  (5,669,046 
of  which  was  for  British  vessels),  and  in  1830  it  was 
6,147,234.  In  1879  the  value  of  imports  actually  landed 
was  £794,565,  and  of  exports  £216,050, — a value  of  about 
£18,700,000  merely  touching  at  the  port  The  figures 
fluctuate ; in  tho  following  year  they  fell  considerably.  In 
1837  the  revenue  was  but  £95,600,  while  but  one  steam- 
ahip,  of  137  tons,  entered  the  harbour  ; in  1879  2894 
steamers,  with  & tonnage  of  2,781,806  entered.  In  the 
naval  yard  numerous  vessels  are  repaired  yearly;  in  1876- 
77  these  amounted  to  39  ironclad  and  other  ships  and  43 
smaller  vessels.  One  arm  of  tho  harbour  is  devoted  to  a 
coaling  station,  where  enormous  quantities  of  coal  are 
annually  imported  and  sold  (384,272  tons  in  1880).  Tho 
British  Mediterranean  fleet  is  stationed  there  for  six  months 
of  the  year,  the  strength  of  the  naval  forces  being  usually 
about  5000  men.  Tlie  strength  of  tho  military  in  tho 
island  is  usually  about  6500,  the  largest  garrison  in  any 
^•Uiah  colony. 


The  population,  which  in  1837  was  1 15,570,  was  154,892 
in  18S0,  exclusive  of  British  troops  and  their  families, 
about  24,000  being  English  and  foreigners;  it  is  rapidly 
increasing,  and  is  unequally  distributed,  the  greater  part 
being  settled  in  the  large  casals  or  villages  on  the  eastern 
half  of  Malta,  including  the  densely  populated  Valetta; 
large  tracts  to  the  west  are  bare  and  but  sparsely  inhabited  ; 
about  one-third  of  tho  island  is  rocky  and  uncultivated. 
Malta  has  now  1510  inhabitants  to  the  square  mile,  Gozo 
962.  In  1879  there  were  9868  children  (about  two-fiftbs 
of  these  at  school  age)  attending  elementary  schools,  in- 
cluding 768  students  at  the  university  and  two  lyceums; 
in  1880  the  total  was  9595.  All  the  casals  of  Malta  and 
Gozo  (with  but  ono  or  two  exceptions),  besides  Valetta  and 
the  Cities,  have  schools,  which  ore  now  placed  on  the 
samo  system  as  the  board  schools  in  England;  great 
efforts  are  being  made  to  extend  the  acquisition  of  the 
English  language,  which  till  recently  was  neglected  in 
favour  of  Italian.  The  director  of  public  education,  besides 
the  elementary,  lias  under  his  care  several  secondary 
schools,  two  lyceums  in  Vittoriosa  and  in  Valetta,  and  the 
university  (founded  by  the  knights  in  1768),  with  faculties 
of  philosophy  and  arts,  law,  medicine,  ond  theology.  ' la 
Valetta  is  a large  public  library  founded  by  the  knights  in 
1760,  containing  48,000  volumes,  open  free  daily ; in  Goxo 
is  a smaller  one. 

History  and  Antiquities. — Malta  (iltlUa),  with  its  sister  Gozo 
{Gavins  or  Gaudus),  lias  from  time  immemorial  been  a place  of 
importance  to  whatever  race  wished  to  hold  the  highway  of  tha 
Mediterranean,  whether  Phoenician,  Puuic  Roman,  or  Arab.  Thus 
even  the  atoriea  of  Homer  hare  a semblance  of  truth,  *for  the 
Ogygian  isle  whore  Ulysacs  took  refuge  has  been  supposed  to  be 
Malta  or  Gozo,  in  both  of  which  tradition  (born  of  the  poem)  yet 
points  out  the  grottoes  of  Calypso.  The  earliest  inhabitants  of  whose 
presence  we  have  any  actual  trace  are  the  Than  iciana,  from  whom 
we  hark  several  important  inscriptions  which  tell  of  them  end  their 
temples,  several  carious  images  believed  to  belong  to  their  worship, 
and  many  specimens  of  their  pottery  sud  glass,  chiefly  found  m 
tombs,  some  bearing  Phoenician  characters  and  potters*  marker 
Sepulchral  cares  and  dusters  of  rock-hewn  tombs,  especially  those 
in  tbe  hills  of  Bingemma,  in  several  of  which  terra  cotta  sarcophagi 
have  been  found,  are  referred  with  reason  to  a Phoenician  or  a Punic 
origin  ; Caruana's  Report  gives  s list  of  these  in  eight  placet,  dis- 
tinguishing them  from  numerous  Greek  and  Christian  catacombs 
which  also  exist  in  tbe  islands.  Tbe  most  remarkable  remains 
are  three  rough  stone  erections,  one  in  Gozo  (Torre  dei  Giganti),  and 
two  in  Malts,  about  a mils  apart  (Haciar  Kira  and  Mnaidra),  which 
mainly  consist  of  several  apsidal  chambers  side  by  side,  the  walls  of 
which  are  built  of  enormous  horizontal  and  upright  stones.  In 
Malta  the  ruins  show  evidence  of  much  skill  in  stone-cutting ; the 
entrances  to  the  chambers  consist  of  three  large  slabe  of  stone  in 
place  of  dofirpost,  etch  smaller  than  and  at  a little  distance  from 
the  one  outside  it ; several  have  well-shaped  holes  for  ropes  or  other 
fastening  ; other  slabs  bare  sharply-squared  holes  and  shelves  cut  in 
the  solid  stone ; others  again  are  ornamented  with  **  pit -markings  ” 
or  little  depressions  cut  evenly  all  over  the  surface  of  tho  stoue. 
A table  or  altar  is  also  found  in  aome  of  the  rooms,  a massive  slab 
of  stone  supported  on  an  upright  formed  like  the  trunk  of  a tree  ; 
in  one  cose  tbe  two  ends  of  tho  slab  are  carefully  mortised  into  the 
walls  at  each  side,  the  chamber  bcii.g  very  small,  and  apparently 
intended  specially  for  its  reception.  Hagiar  Kim  was  excavated  by 
the  Government  in  1840,  when  considerable  traces  of  the  action  of 
fire  were  found  on  somo  of  the  walls,  as  well  as  buried  ashes.  In 
other  rooms  were  found  quantities  of  boues,  many  fragments  of 
pottery,  lamps,  bowls,  Ac.,  nine  images,  and  a small  ornamented 
altar  {Ardutot.,  vol.  xxix.  p.  227).  The  ruins  in  Gozo  were  excav. 
ated  about  1827  ( Arehttol. , vol  xxii.  p.  294).  All  these  buildings 
stand  on  commanding  positions,  high  on  the  tide  or  the  shoulder  of 
steep  hills.  They  hare  been  usually  considered  Phoenician  temples  ; 
and,  on  comparison  of  them  with  what  is  known  of  the  great  temple 
of  Melkart  at  the  south-east  corner  of  Malta,  tho  presumption  is 
strong  that  these  too  were  built  by  tho  samo  race,  at  sojne  very 
early  period.  The  bilingual  inscription  found  there  belongs  to  a 
later  sgo,  the  Graco-Punic  time,  to  which  Greek  coins  found  in  both 
islands  and  a few  other  remains  bear  evidence.  It  is  probable  that 
the  islands  shared  in  some  degree  tho  varying  fortunes  that  followed 
on  the  wars  in  Siriljr,  which  look  place  as  Creek  drove  out  Phoeni- 
cian, ns  Carthaginian  drove  out  Greek  and  tried  to  regain  the 
ancient  possession  of  the  me*hcr-land.  as  finally  Rome  coquered 
all.  Duringthc  First  Punic  War  1264-241  n.c.)  Malta  seems  to  bavi 
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be«a  conquered  and  reconquered  more  than  once  (Orosius,  iv.  e.  8). 
In  the  Second  Punic  War  the  Carthaginians,  under  Hamilcar,  aon 
of  Cisco,  gave  it  up  to  Titus  Sempromus,  218  1,0.  (Livy,  xxi.  51). 

In  the  pursuit  of  manufactnrea  and  commerce  Malta  had  attained 
a high  degree  of  prosperity  under  the  Phoenicians,  which  still  existed 
under  the  Romans  oi  the  Augustan  age.  It  wa9  especially  famous 
for  its  textilo  fabrics  (probably  of  cotton,  which  is  grown  and  spun 
there  to  this  day);  the  Sicilian  pnetor  Verrcs  sent  there  for  women's 
woven  garments.  The  inhabitants  wore  rich,  and  there  were  many 
artificers  of  all  kinds.  Ovid  speaks  of  it  os  a fertile  island  (Fast., 
iii  667).  Tlio  remains  formerly  existed  (unfortunately  now  for  the 
most  part  dispersed  or  destroyed)  of  several  Hue  Graeco- Roman 
temples,  such  as  the  templo  of  Juno  spoken  of  by  Cicero  and 
Valerius  Maximus,  whoso  ornaments  ana  fine  ivories  and  carved 
figures  of  Victory  tempted  more  than  one  sacrilegious  robber  ; the 
temple  of  Proserpine,  which  we  learn  from  am  inscription  was  re- 
paired by  Chrestion,  a t reed  man  of  Augustus,  procurator  of  Malta  ; 
and  the  temple  of  Apollo  at  the  chief  (own  Mclita,  which  with  a 
theatre  shared  the  munificence  of  a wealthy  Maltese  under  tho 
Antouine  rule  ; these  and  the  ruins  of  a princely  Roman  dwelling 
with  mosaics,  system  of  water  supply,  Ac.,  at  the  same  place,  are 
but  a few  signs  of  the  luxury  enjoyed  in  the  islands.  Diodorus 
noticed  the  beauty  and  adornment  of  .the  houses  in  Malta  in  his 
time,  a few  years  after  tho  shipwreck  of  St  PauL  Ono  of  the 
islanders  was  a friend  of  Cicero,  who  had  thonghts  of  retiring  there 
himself.  A mole  and  important  harbour  works,  discovered  a few 
years  ago,  show  that  the  Romans  were  not  behind  in  strengthening 
the  natural  advantages  of  tho  islands  for  shelter.  Inscriptions  re- 
cording municipal  institutions  there  dote  from  the  time  of  Hadrian  ; 
how  much  earlier  they  possessed  them  is  unknown.  Before  then 
we  hear  of  Chrestion  the  procurator  mentioned  above,  and  a Roman 
govornor  under  Augustus,  Lucius  Castricius,  styled  e/wror  M«\t- 
ra/w  , "chief  man  of  the  Maltese ” (Caruana,  1882,  p.  184  ; 1881, 
pp.  20,  21),  just  as,  half  a century  later,  Publius  was  vgwret  vy* 
rewee,  "chief  man  of  the  island"  (Acta  xxviii.  7);  all  these  were 
probably  concerned  in  the  local  government.  The  Romans  retained 
the  Maltese  group  for  many  centuries.  At  tho  division  of  the 
empire  in  887  a.d.  it  passed  with  Italy,  Illyria,  sod  Africa  to  Con- 
atane  ; after  the  reunion,  and  the  final  division  after  the  death  of 
Theodosius  in  395,  Malta,  as  one  of  the  isles  of  the  Mediterranean, 
remained  with  the  empire  of  the  East.  History  has  but  little  to 
mention  regarding  it  daring  those  early  times,  except  that  event  of 
evsr-liviug  interest,  the  shipwreck  of  St  Pan],  58  a.d.,  whifch  it  is 
now  well-ascertained  took  place  in  a bay  on  the  north  side  of  Malta. 
The  alleged  conversion  of  the  Maltese  to  Christianity  following 
the  three  months'  stay  of  the  apostle  and  his  companions  may  be  a 
fact ; Chrysostom  refers  to  it  (Horn.  54  on  Acts).  Many  Christian 
monograms  and  inscriptions  have  boon  found,  ranging  from  the  2d 
to  the  9th  century ; and  the  tombs  and  subterranean  cemeteries 
near  Citta  Vccchia  are  said  to  be  arranged  like  the  Christian  ceme- 
teries of  subterranean  Romo  (Caruana,  1681,  p.  18).  Tradition  says 
theoe'were  used  os  hiding-places  in  times  of  persecution  ; it  is  certain 
that  Ptolemy  at  the  end  of  the  2d  century  notes  the  famous  temples 
of  Hercules  and  Juno  as  still  in  existence  ; the  old  religion  and  the 
new  must  have  gone  on  side  by  side  for  a long  time.  After  a time 
Malta  was  made  a bishopric  ; according  to  R.  Firms  (Sicilia  Sacra, 
Melitcnsis  EccL  Not  vii,  j.r.  * 'Lucille  ")  it  was,  though  considered 
pert  of  Africa,  subject  to  the  bishop  of  Palermo  (in  6tb  century 
primate  of  Africa) ; wo  find  Gregory  tho  Great  dealing  with  a contu- 
macious bishop  of  Malta  and  directing  the  bishop  of  Syracuse  and 
others  to  depose  him,  and.  to  aid  the  successor  appointed  in  his 
place  (Greg. , EpitL , ii.  44  ; ix.  63  ; x.  1). 

The  Saracens  did  not  gain  possession  of  Malta  without  a struggle 
of  many  yean  ; they  invaded  it  three  times,  in  828,  836  (when 
it  appears  to  have  been  chiefly  Gozo  that  suffered),  and  finally  in 
870,  when  the  inhabitants  of  Mclita,  having  massacred  the  Greek 
(Byzantine)  garrison  of  3000,  opened  their  gates  to  the  invaders. 
Tbo  Arabs  are  said  to  have  destroyed  part  of  the  city  so  os  to 
bring  the  fortifications  within  smaller  compass,  rendering  it  more 
easy  to  defend,  and  to  have  changed  its  name  to  Medina  (great  or 
chief  city).  In  a suburb  just  outside  the  present  walla  there  was 
discovered  in  1881  a burial-place  containing  numerous  Arab  coffmB, 
overlying  the  remains  of  tho  Roman  palace  mentioned  above,  which 
was  thus  finally  ruined  and  concealed  by  the  conquerors.  It  is 
known  that  they  built  a fortress  in  973,  at  tho  point  of  Mount 
Scebcrre*  where  Fort  St  Elmo  now  stands.  A few  coins  arc  pre- 
served, but  otherwise  Tcry  little  record  remains  of  the  Arab 
dominion,  which  lasted  about  two  hundred  and  twenty  years;  no 
more  Christian  bishops  are  known  until  after  that  time,  bat  tradi- 
tion asserts,  not  without  probability,  that  some  of  the  original 
natives  remained  in  certain  villages  and  some  Greeks  in  tho  capital, 
among  whom  were  Christians. 

The  Norman  knights,  who  brought  their  conquering  arms  into 
Apulia,  Calabria,  and  Sicily,  and  even  sent  ships  to  Byzantium, 
were  probably  the  first  t bring  a Teutonic  race  and  influence  into 
Malta.  Through  somewhat  uncertain  dates  it  appears  that  Roger 
J-  (youngwt  son  of  Tancred.  snd  brother  of  Gniscard)  about  1090  , 


landed  in  the  Island  and  levied  tribute,  and  that  about  1127 
Roger  11.,  this  not  being  paid,  set  sail  with  a fleet,  took  Medina, 
then  governed  by  a yaito,  Maimono,  and  after  setting  free  sit  the 
Christians  and  exacting  a large  sum  in  money,  mules,  and  horses, 
completed  the  conquest  of  Malta  and  Gozo.  Walter,  bishop  of 
Malta,  whose  name  is  found  as  witness  to  a document  of  1990,  is 
believed  to  bare  been  now  appointed  by  Roger  1.,  and  consecrated 
by  the  pope.  A succession  of  Christian  bishops,  endowments  and 
buildings  made,  tithes  granted,  Ac.,  testify  to  the  restoration  of 
the  church  in  the  islands,  while  they  shared  with  Sicily  the  feudal 
laws  and  administration  newly  established  under  the  Norman  rule. 
In  1193  Malta  is  a county  gave  a title  to  Margarito  Brundusio. 
grand-adnur.il  of  8icily,  aud  thivc  successive  counts  of  Malts 
followed.  After  the  Norman  princes  had  possessed  the  islands 
about  a century,  the  kingdom  of  the  Two  Sicilies,  and  the  Maltese 
islands  with  it,  passed  in  1194  to  the  emperor  Henry  VI.,  in  pro- 
fessed right  of  his  wife  Constance,  daughter  and  heiress  of  Roger 
II.  In  1223  a Maltese  named  Henry  or  Arrigo  is  stated  to  have 
been  grand-admiral  of  Sicily  (1’irrus,  p.  906 ; Miige,  ii.  38).  He 
is  probably  the  same  os  the  distinguished  Henry,  connt  of  Malta, 
who  with  three  hundred  Maltese  youths  in  }205  earned  the  favours 
of  the  Gcnoose  by  brilliantly  taking  two  forts  in  Tripoli  (Cafforuta 
Ann.  Oenuenscs,  in  Muratori,  t.  vi. ),  and  who  took  part  also  m 
tho  fourth  crusade.  No  traces  of  the  crusades,  however,  have 
been  found  in  these  islands,  although  it  is  probable  that  their 
leaders  would  not  neglect  the  advantages  ol  Maltese  ports  and 
sailors. 

Henceforward  Malta,  as  a fief  of  Sicily,  followed  the  fortunes  of 
that  country.  The  Maltese  seem  to  hare  token  no  part  in  tha 
Sicilian  Vespers  (1282),  but  to  have  held  out  for  C'harlM  of  Anjou 
until  Peter  of  Aragon,  crowned  king  of  Sicily,  August  1282,  won 
a battle  at  sea  against  the  French,  attacked  Notatile  and  tho  forts, 
and  thus  obtained  possession  of  the  islands.  For  nearly  two  hundred 
and  fifty  years  the  Spanish  house,  through  fourteen  kings  of  Aragon, 
bore  nils  over  Sicily  and  Malta.  In  1891  the  countship  wts  erected 
into  a Dsrquiiatc,  which  lasted  two  years  only.  In  1427  a swarm 
of  Moore  (18,000)  ravaged  Malta  and  Gozo,  but  were  not  able  to  take 
the  city  Notabile  ; yet  the  people,  though  afflicted  by  the  plague 
in  1431 — as  not  (infrequently  at  other  times — were  able  to  sally 
forth  to  conquer  Gerbi  on  the  coast  of  Africa  in  the  following  year. 
The  king  at  this  time  (1432)  authorized  the  demolition  of  the  old 
castle  at  Notabile,  built  three  hundred  and  fifty  years  before,  and 
gave  the  ground  on  which  it  stood  to  the  town  ; out  tbo  fortifica- 
tions of  the  ialuid  were  strengthened  (i486),  tho  chief  stronghold  in 
the  15th  century  being  the  fortress  of  8t  Angelo.  The  inhabitant*, 
addicted  to  fighting  at  sea,  were  forbidden  from  1448  to  1494  to 
send  out  armed  corsair  ships,  in  order  it  is  said  to  retain  those 
capabls  of  defence  in  the  islands,  the  populotion  of  which  was  at 
the  beginning  of  that  period  very  scant.  The  Jews  were  expelled 
from  Malta  by  tho  same  edict  of  Ferdinand,  in  1492,  which  turned 
them  out  of  Spain.  By  1514  the  population  of  Malta  had  doubled  ; 
tho  two  islands  together  contained  22,000  inhabitants  {'Miege,  ii 
81).  They  frequently  attacked  tho  Moore  on  the  mainland,  and 
suffered  reprisals  themselves  as  1st*  as  1626.  Their  last  king  of  the 
Spanish  house,  the  emperor  Charles  V.,  in  1530  granted  Malta  and 
Gozo  (with  the  city  of  Tripoli)  os  a noble  and  free  fief  to  the 
knights  of  St  John  of  Jerusalem,  still  retaining,  however,  the 
suzerainty,  by  the  homage  of  s falcon  annually  to  be  gijen  by  the 
knights. 

Malta  thus  during  many  centuries  occupied  the  position  of  a 
feudal  fief  of  Sicily  ; her  laws  and  her  church  date  from  the  times  of 
tho  Normans,  ana  both  developed  as  in  other  feudal  government*. 
The  progress  of  her  political  independence  iu  the  15tb  century, 
especially  under  Alpbonso  L snd  John  L,  has  been  shown  by  tfi* 
historian  Mi&ge  ; the  history  of  the  relations  between  Malta  and 
the  monarchs  of  Sicily  affords  an  interesting  example  of  feudal 
obligations  with  their  attends ot  difficulties.  That  these  fostered 
a spirit  of  liberty  and  independence  in  the  people,  and  must  have 
tended  largely  to  the  prosperity  of  the  islands,  is  shown  by  numerous 
diplomas  of  the  Aragonese  suzerains  preserved  in  the  archives  at 
Malta  (Eton’s  AuikaUic  Materials,  1803,  p.  108  *j.\  where  it  b 
seen  that  tbs  inhabitants  acquired  many  privileges  and  were  alas 
able  to  pay  on  emergency  considerable  sums  of  money  to  increase 
and  preserve  their  privileges.  ThnB  in  1428,  only  a century  before 
tho  knights  came,  they  paid  30,000  florins  of  gn]d  to  Ring  AlpbonSfc 
in  order  to  secure  their  tenure  by  the  crown  of  Sicily  without  any 
middle-lords,  being  the  second  time  they  thus  bought  back  thdr 
island  rights  (Eton,  p.  8-4).  These  things  are  to  be  noticedt 
because,  as  has  been  complained,  the  knights  unjustly  depredated 
the  talus  and  advantages  of  the  islands,  in  order  the  more  readily 
to  obtain  the  grant  from  Charles  Y.  Under  the  kings  of  Sicilb 
Notabile  was  a universitd  or  commune,  with  its  popular  councS 
and  jurats,  a captain-justiciar  representing  the  rights  of  the  crown: 
in  other  words,  Malta  was  a republic  governed  by  its  own  lawa$ 
the  principal  magistrate  was  named  by  the  king  out  of  throe  persons 
proposed  by  the  constiio  popolarc,  and  was  liable  to  dismissal  A 
complaint  by  tie  people.  The  king  protected  the  island  sad  Y 
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return  the  Maltese  took  a share  in  his  wars.  When  the  knights 
took  possession  the  Maltese  sliiuilatt  d that  each  grand  master  on 
entering  office  should  take  oath  to  maintain  their  ancient  rights 
and  liberties  (Eton,  up.  38,'  85, 101).  The  knights  began  by  deceiv- 
ing the  Maltese  candidates  for  admission  into  their  ranks.  Their 
rule,  at  brat  conciliatory,  soon  became  d&q-otic  ; in  time  the  over- 
shadowing power  of  a nch  military  organization  encroached  upon 
the  constitutional  government,  corruption  brought  the  officials 
under  the  control  of  the  kuights,  and  the  people  lost  their 
liberties,  though  the  material  prosperity  of  the  islands  was  in 
many  ways  heightened. 

For  the  history  of  the  order  of  St  John  set  St  John*  (Knights  of). 
Twenty-eight  successive  grand  masters,  from  Lisle  d'Adam  to  Hom- 
pesch  (1530  to  1798),  held  the  islands.  Lisle  d’Adam  established 
his  convent  and  hospital  in  the  Borgo,  a city  that  hud  grown  up  on 
the  coast  near  the  castle  St  Angelo,  opposite  the  ancient  fort  St 
Elmo.  In  1511  was  mado  the  first  survey  for  the  fortification  or 
Vnlctta.  Ten  years  later  the  Turks,  led  by  their  fatuous  naval 
commander  Dragut,  ravaged  Goto,  and  made  an  attempt  upon 
Malta  which  failed.  The  knights,  already  famous  for  their  power 
at  sea,  were  soon  engaged  in  much  skirmishing  warfare  against  the 
pirates  and  Turks,  winning  success  and  riches,  and  the  gratitude  of 
Christian  nations.  In  1565,  after  eight  years  of  threatening  prepara- 
tions, during  which  the  knights  had  bccu  strengthening  and  forti- 
fying their  Island,  the  Turks  besieged  them  with  an  immense  force ; 
trey  defended  themselves  with  such  valour  that  it  took  a month  to 
redued  Fort  St  Elmo,  and  in  rather  over  two  months  more  the 
Turks,  whose  'uithcr  advance  was  successfully  resist**!,  were  forced 
to  retire,  leaving  the  knights  free  to  build  their  m*w  city  Valetta 
and  its  fortifications.  The  admiration  and  gratitude  of  Catholic 
countries  for  this  service  to  Christendom  showed  itself  in  liberal 
donations  towards  these  works  j largo  sums  were  also  raised  from 
the  possessions  of  the  order  , and  Valetta,  the  first  stone  of  which 
was  laid  on  26th  March  1566,  m four  yean  rose  upon  the  ridge  of 
rock,  “a  city  built  by  gentlemen  for  gentlemen,  as  it  has  been 
well  described, — the  original  design  of  which,  the  cutting  down  the 
rock  to  a level  platform,  had  only  suffered  from  the  continual  fear 
of  molestation  by  the  Turks  while  building. 

The  order,  now  firmly  established  in  their  island,  continued  to 
carry  out  their  mission,  that  of  keeping  the  Medi terra nean  dear 
from  Turkish  and  Moorish  pirates,  and  of  protecting  Christendom 
•gainst  the  infidels.  Numerous  sea-fights  took  place  during  the 
16th  and  17th  centuries,  many  of  them  undertaken  more  to  make 
up  for  the  neglect  of  some  of  tho  grand  masters  to  supply  the 
islands  with  com,  by  arizing  upon  Turkish  stores,  than  for  any 
better  reason.  Valetta  became  in  consequence  “a  vast  alave 
mart.'’  In  1614,  under  G.  M.  Vignacourt,  an  aqueduct  was 
constructed  at  a cost  of  £13,000  to  bring  water  to  Valetta  from 
springs  near  Citta  Veeehia,  a work  of  immense  value,  and  slill 
in  use.  But  the  work  of  fortifying  Malta  occupied  a large  share  of 
money  and  attention,  and  was  carried  on  without  relaxation  by 
many  of  the  grand  masters,  down  as  late  as  the  building  of  Fort 
Tigne  in  1793.  Besides  tho  great  lines  and  forta  in  and  round 
Valetta,  the  knights  have  lefk  their  mark  all  over  tho  islands: 
thoy  made  good  roads,  improved  Citta  Yecchia,  built  watch-towera 
round  the  coasts,  and  erected  towers,  country  palaces,  and  gardons. 
They  also  established  and  continually  carried  on,  at  Notabile  and 
Valetta,  their  hospitals  for  the  sick  and  wounded.  In  1768  the 
Jesuits,  having  given  much  trouble,  were  expelled  and  their 
property  confiscated.  Danger  from  rebellion  twice  threatened  tl»e 
knights — in  1722,  when  the  slaves  were  believed  to  be  In  com- 
munication with  the  Turks,  tod  from  1778  to  1775,  when  both 
people  and  priests  were  wrought  noon  by  o|mres«ion  and  mis- 
governmeat,  which,  only  mitigated  for  a time  by  the  better  mea- 
sures of  G.  M.  Bohan,  led  to  too  weak  and  disorganized  condition 
of  the  order  that  endod  in  its  overthrow.  In  June  1798,  the  poa- 
•esezonaof  the  order  in  France  having  already  been  seized  by  the 
republicans,  Bonaparte  on  his  way  to  Egypt  landed  with  a large 
force  in  a bay  behind  Valetta;  uo  resistance  was  made,  and  in  a few 
hours  the  French  were  in  possession  of  the  whole  of  Goto  and  Malta 
except  the  town  of  Valetta  and  one  little  fort  In  four  days  more, 
without  bombardment,  the  order  had  surrendered  Valetta  and 
practically  ceased  to  exist  Bonaparte  stayed  six  dare,  laying 
down  laws  and  regulations  with  a high  hand,  and  collecting  plunder 
from  ehuzchea  Itc.  He  left  Vaubob  in  charge,  but  in  less  than 
three  months  the  Maltese  had  revolted  from  the  tyranny  of  their 
naw  masters,  and  Vanfcois  ineido  Valetta  with  6000  men  sustained 
» siege  and  blockade  lasting  two  years,  during  which  time  Portuguese, 
Neapolitans,  sod  a small  force  of  English  assisted  tho  Maltese.  Sir 
Alexander  Ball  commanded  in  the  name  of  the  Sicilian  king, 
and  was  put  at  the  head  of  their  National  Council  by  the  Maltese. 
On  4th  September  1900  Vsubois  surrendered,  and  the  Maltese  (who 
lost  20,0)0  men)  put  them  selves  aod  their  islands  under  the  pro- 
tection of  the  English, — reunion  to  the  crown  of  Sicily,  which  they 
bad  sought,  being  no  longer  thought  of.  The  treaty  of  Amiens 
(1802)  provided  that  the  islands  should  be  restored  to  the  order  of 
Si  John,  obviously  to  tits  advantage  of  France,  but  repugnant  to 
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the  Maltese.  War  breaking  out  ngaiu,  the  inlands  remained  in  the 
hands  of  England  till  in  1314  th-y  were  secured  to  Lrr  by  the 
treaty  of  Pam  (Art.  7),  mtdur  which  she  still  hohhi  them. 

See  JUnrM'i  l.V»» ; A.  A.  Canuaa‘»  Jtoporl*  cm  rkmnici o*  and 

Jtu.mua  AmtMu/ttti  i*  A/.oHit,  IVM  »*J  1-VS;  Jcmcs  Stunk.  »'■  , ago  and  On  iftr  etk 
ef  St  fowl,  IMS ; It.-  l'lrrui.  Siclhm  Stefa  ; T.  Fssrllo.  3toria  itc  Mn'ta.  ISIS; 
C.  d«  llu-tncmul,  Uniointdo  Cm  .'Htitm.  )*M;  <X  F.  Abela.  UmKa  HCmtrmtm.  ITili 
J.QiiUtin,  !%**>! x ilehtm  deter  lyt  to,  liX ; (i.  W,  von  .’tout  nock  -irr 

/moot  Malta,  l*3i;  K.  GlSfoita,  Vm**»dtratro»i  topra  l»  gloria  di  Si*  ilia, 

F.  A.  C.  DevakM.  T>U urn  hiitorifUt  do  UoUt.  UHC  ; W.  Lion,  A ottultc  Al+jt- 
riafi  /or  Hfttorf  of  Jfafta.  I **>i  ; Jloerl,  Foioot  /‘tlloreoqmt,  vol,  it.,  ITS"  ; <7. 
P.  Bsdgrr,  of  Volta  mod  Goto,  i»&8;  O.  N.  lioOem.  Curd*  to 

S&ltirol  Minors  •</  Valirtt  MJa*U.  ISSu;  WUn«orth  puller,  Umtory  of  Hois Afj 
of  JJo>fO,  I*-*;  A.  Wir-lwe.  Trorrft  In  JJalla  and  Sfefy,  )*J1  ; >1.  >»***. 
Uutoiro  do  Haiti,  !&*>»;  Pmrltamntarf  — rayons  t»y  Ur 

••Taaat.  io  and  Expenditure  of  Malle,  1HTS,  by  Mr  P.  Jetysn  on  "Ovll 
EstaWuZuacnt*,"  l*H),  aiul  Mr  Krviuui  <m  tt.w  - FUeralloasI  1080  (rb« 

last  two  *lt  ai  with  (lie  ^uvstiuo  u(  Uuetaofcj ; F.  Veils.  J/oJlrw  GiasnMor  foe 
tho  tae  of  ft*  »S,  1831  ; Malta  7vwn jr  Uo^iixnt,  1^3V-II;  J.  T.  Mlfind, 
JttVtolot a J/a/fM,  ItU  Brvdono.  Teo  pr.  John  OnWtn.  >u».,  W.  Res. 

H.  S'iddaU,  boiafrlln.  Her.  \Y  K.  K Bcd'oi  1,  W.  II.  Bar Mttt.  Si  Ifievt, 

lin-s,  and  F.  Loerois  Ii*rc  Slto  wniltn  on  For  i ntu  .ii  trfcncr.  see  Hus 

works  of  Ur  A.  L.  A J urns,  Fiofpv^cr  E.  lubes,  Captoia  ■‘vprait,  Or  U.  liuias,C. 
A Wright,  aod  Wood  a TbuntH  flora,  (A  T.  5.) 

MALTE-BRUN,  Conrad,  a distinguiiiheil  geographer, 
was  bora  August  12,  1755,  at  Thysted  in  Denmark,  and 
died  at  Paris,  December  14,  1826.  His  real  name  was 
Multe  Conrad  Bruun,  and  it  was  not  till  he  settled 
in  France  that  he  became  known  by  the  more  familiar 
form.  While  a student  at  Copenhagen,  he  made  himself 
famous  partly  by  his  verses,  but  much  more  by  the  violence 
of  his  political  pamphleteering ; aud  at  length,  in  1 600, 
the  legal  actions  which  the  Government  authorities  had  from 
time  to  time  instituted  against  him  culminated  in  a 
sea  ten  co  of  perpetual  banishment.  Tho  principles  which 
he  had  advocated  were  those  of  the  French  Revolution, 
and,  though  he  at  first  sought  asylum  in  Sweden,  before 
long  he  found  his  way  to  Paris.  There  he  looked 
forward  to  a political  career;  but,  when  Napoleon's 
personal  ambition  began  to  unfold  iUelf,  Malle  Brun  was 
bold  enough  to  protest,  aud  to  turn  elsewhere  for  employ- 
ment and  advancement.  He  was  associated  with  Mentcllo 
and  Herbin  ia  tho  compilation  of  their  Geographic 
mathtmatiqud  . . dc  touto  let  parties  du  Monde  (Paris, 
1803-7,  16  vols.),  and  before  many  years  he  was 
recognized  as  one  of  the  best  geographers  of  France.  He 
is  remembered,  not  only  as  the  author  of  six  volumes  of 
the  learned  Frici*  de  gcograpLie  uuiteistUe,  continued  after 
his  death  by  other  hands,  but  also  as  tho  originator  of  the 
Annates  de»  Voyages  (1608),  and  the  principal  founder  of 
the  Geographical  Society  of  Paris. 

MALTQ  U S,  Thom  a s Robert  (1766-1834),  the  scientific 
expounder  of  the  principle  of  population,  was  born  in 
1766  at  the  Rookery,  a small  estate  owned  by  his  father 
in  the  county  Surrey.  His  father  was  a gentleman  of 
good  family  and  independent  fortune, — a man  of  consider- 
able culture  both  in  literature  and  philosophy,  the  friend  aud 
correspondent  of  Rousseau,  and  one  of  his  executors,  one, 
too,  who  showed  no  little  interest  in  those  social  problem? 
in  which  his  son  was  to  ba  an  original  inquirer.  Youug 
Maltlius  was  never  sent  to  a public  school,  but  received 
Ills  education  from  private  tutors,  who  were  themselves  men 
of  some  distinction.  In  1784  he  was  sent  to  Cambridge, 
where  he  was  ninth  wrangler,  and  became  fellow  ot  hi* 
own  college  (Jesus)  in  1797.  The  same  year  he  received 
orders,  and  undertook  the  charge  of  a small  parish  in 
Surrey,  still,  however,  retaining  his  fellowship.  Eu  the 
following  year  he  published  tho  first  edition  of  his  great 
work,  Ah  £«ay  on  the  Principle  of  Population  as  it  aJtrU 
the  Future  Improvement  of  Society,  with  remarls  'on  the 
speculations  of  Mr  Godwin,  Af.  Condoreet,  and  other  writers 
The  work  excited  a good  deal  of  surprise  as  well  as 
attention ; and  with  characteristic  thoroughness  and  love 
of  truth  the  author  went  abroad  to  collect  materials  for  the 
verification  and  more  exhaustive  treatment  of  his  views. 
As  Britain  was  then  at  war  with  France,  only  the  northern 
countries  of  Europe  were  quite  open  to  his  research  at 
that  time ; but  during  the  brief  peace  of  Aiuiena  Malthas 


344 


M A L T H IT  S 


continued  hi*  investigation*  in  France  and  Switzerland 
The  result  of  these  praiseworthy  labours  appeared  in  the 
greatly  enlarged  and  more  mature  edition  of  his  work, 
which  was  published  in  1803.  In  1805  Malthus  married 
happily,  and  not  long  after  was  appointed  professor  of 
modern  history  and  political  economy  in  the  East  India 
Company's  College  at  Haileybury.  This  situation  he 
retained  till  his  death  in  1834.  Malthus  was  one  of  the 
moat  amiable,  candid,  and  cultured  of  men.  In  all  his 
private  relations  he  was  not  only  without  reproach,  but 
distinguished  for  the  beauty  of  his  character.  He  bore 
the  popular  abuse  and  misrepresentation  without  the 
slightest  murmur  or  sourness  of  temper.  The  aim  of  his 
inquiries  was  to  promote  the  happiness  of  mankind,  which 
could  be  better  accomplished  by  pointing  out  the  real 
possibilities  of  progress  than  by  indulging  in  vague  dreams 
of  perfectibility  apart  from  the  actnal  facts  which  condition 
human  life. 

Malthus’s  Essay  on  Population  grew  out  of  some  discus- 
sions which  he  hod  with  his  father  respecting  the  perfecti- 
bility .of  society.  His  father  shared  the  theories  on  that 
subject  of  Condorcet  and  Godwin ; and  liis  son  combated 
them  on  the  ground  that  the  realization  of  a happy  society 
will  always  be  hindered  by  the  miseries’  consequent  on  the 
tendency  of  population  to  increase  faster  than  the  means 
of  subsistence.  His  father  wa3  struck  by  the  weight  and 
originality  of  his  views,  asked  him  to  put  them  in  writing, 
and  then  recommended  the  publication  of  the  manuscript 
It  was  in  this  way  the  Essay  saw  the  light  Thus  it  will 
be  seen  that  both  historically  and  philosophically  the 
doctrine  of  Malthus  was  a corrective  reaction  against  the 
superficial  optimism  diffused  by  the  school  of  Rousseau. 
It  was  the  same  optimism,  with  its  easy  methods  of 
regenerating  society  and  its  fatal  blindness  to  the  real 
conditions  that  circumscribe  human  life,  that  was  re* 
sponsible  for  the  wild  theories  of  the  French  Revolution 
end  many  of  its  consequent  excesses. 

The  Essay  on  the  Principle  of  Population  will  best  be  considered 
under  two  heads  : — (l)  the  principle  itself,  with  the  arguments  and 
illustrations  by  which  it  is  supported;  and  (S)  remarks  on  its  origin 
and  its  applications. 

L Tho  principle  itself.  The  idea  with  which  Malthas  starts  is 
tbs  improvement  of  society.  In  an  inquiry  concerning  the  im- 
provement of  society  there  are  two  things  to  be  done, — (1)  to 
investigate  the  causes  that  hare  hitherto  impeded  the  progress  of 
mankind  to  happiness,  and  (2)  to  examine  the  probability  of  the  total 
or  partial  removal  of  these  causes  in  future.  Waiving  the  considera- 
tion of  such  an  immense  field  of  thought.  Malthas  restricts  him- 
■elf  to  the  examination  of  one  great  cause  intimately  connected 
with  human  nature  and  its  effects  on  society,  which,  though  operat- 
ing since  the  commencement  of  society,  has  been  little  noticed  by 
writers.  This  cause  is  the  constant  tendency  in  all  animated  lire 
to  increase  beyond  the  nourishment  prepared  for  iL  Throughout 
both  tha  animal  and  vegetable  kingdoms,  nature  has  scattered  the 
seeds  of  life  abroad  with  the  moat  profuse  and  liberal  hand.  Life 
on  this  planet  is  so  prolific  that,  u allowed  free  room  to  develop 
itself,  it  would  fill  millions  of  worlds  in  the  course  of  a few  thousand 
years.  There  is  only  one  limit  to  the  indefinite  increase,  and  that 
[a  necessity.  Jn  plants  end  irrational  animals,  which  are  impelled 
by  blind  instinct  untroubled  by  doubts  about  providing  for  their  off- 
spring, the  problem  is  simple ; in  their  case  increase  is  checked 
ouly  by  want  of  room  and  nourishment.  As  regards  man,  whose 
squally  powerful  instinct  is  controlled  by  reason,  the  question  is 
more  complicated.  In  his  case,  increase  must  either  be  checked  by 
preventive  restraint,  which  too  frequently  produces  Tics  ; or  a con- 
stant check,  from  the  difficulty  of  sequiring  food,  must  be  in  opera- 
tion. 

That  population  tends  to  increase  beyond  tho  mesns  of  subsist* 
snee  is  obvious  in  two  ways, — (1)  from  a comparison  of  the  natural 
Increase  of  population,  if  left  to  exert  itself  with  perfect  freedom, 
with  the  available  increase  of  subsistence  under  the  most  favourable 
conditions,  and  (2)  from  a review  of  the  different  states  of  society  in 
which  msa  has  existed.  Under  the  first  head,  Malthas  considers 
it  a saft  calculation  that  population,  when  unchecked,  goes  on 
doubling  itself  every  twenty-five  years.  It  has  even  been  calcu- 
lated that  it  may  double  itself  in  about  thirteen  years  ; that  pro- 
■*«r tion  has  sctnally  occurred  for  short  periods  in  more  countries 
*hr  * one.  Malthus.  However,  contents  himseli  with  the  more 


moderate  rite,  namely,  that  population,  when  unchecked,  double* 
itaelf  every  twenty-five  years,  or  increases  in  a geometrical  ratio. 
If  so,  how  is  the  rate  of  increase  of  the  means  of  subsistence  to  bo 
estimated  f If  we  take  a limited  area,  no  improvement  in  develop- 
ing the  resources  of  the  soil  will  keep  pace  with  the  unchecked 
increase  of  population.  We  may  allow  that,  through  the  great 
improvements  of  agriculture  in  Great  Britain,  the  average  prod  nee 
of  the  Island  could  be  doubled  in  the  first  twenty-five  years  ; but  m 
the  next  twenty-five  it  is  impossible  to  suppose  that  the  produco 
could  bo  quadrupled.  The  utmoat  we  can  allow  is  that  the  pro- 
duce might  be  increased  every  twenty-five  years  by  a quantity 
equal  to  what  it  at  present  yields.  If  we  apply  this  supposition 
to  the  whole  earth,  we  shill  assume  an  Increase  much  greater  than 
any  possible  exertions  of  mankind  could  effect.  On  tho  whole, 
then,  in  the  present  average  state  of  the  earth,  the  means  of  sub- 
sistence could  not  bo  mado  to  increase  faster  than  in  an  arithmeti- 
cal ratio.  With  such  a disproportion  between  the  ratio  of  increas© 
of  population  and  of  tho  means  of  sabeistence^  population  can  be 
kept  down  to  the  level  of  the  means  of  aubsutence  only  by  tho 
strong  law  of  necessity  operating  as  a check  on  fve  greater  power. 
In  fact;  the  ultimate  check  to  population  is  the  want  of  fooa  ; but 
this  ultimate  check  is  never  the  immediate  check,  except  in  casea 
of  actnal  famine.  The  immediate  check  consists  of  all  those  cus- 
toms and  all  those  diseases  which  are  generated  by  a scarcity  ot 
food,  and  all  the  causes  independent  of  the  scarcity  which  tend  to 
weaken  and  destroy  the  human  frame.  These  checks  are  .either 
preventive  or  positive ; and  the  former  consist  either  of  moral 
restraint  or  of  vice,  always  so  pernicious  to  society.  The  positive 
checks  are  extremely  various,  including  every  thing  that  contributes 
to  shorten  the  natural  duration  of  human  life.  " Under  this  head 
may  be  enumerated  all  unwholesome  occupations,  severe  labour  and 
exposure  to  the  seasons,  extreme  poverty,  bad  nursing  of  children* 
large  towns,  excesses  of  all  kinds,  the  whole  train  of  common 
diseases  and  epidemics,  wars,  plague,  and  famine.1*  The  checks  of 
all  kinds  may  be  reduced  to  three  heads— moral  restraint,  vice,  and 
misery.  This  theoretical  exposition  of  the  checks  to  population 
Malthas  supports  and  illustrates  by  an  exhaustive  examiuation  of 
the  checks  which  havo  operated  or  still  operate  in  the  various 
countries  and  states  of  society  from  the  brutal  and  revolting 
practices  prevalent  among  the  savages  of  Tierra  del  Fuego  and 
Australia  to  the  moral  self-control  of  the  highest  nations.  It  is  not 
a pleasant  picture,  but  it  is  merely  a presentation  of  historical 
ana  statistical  facts  for  which  Malthus  is  in  no  way  responsible. 
Throughout  his  entire  exposition  he  does  not  theorize,  but  seeks 
only  to  systematize  and  elucidate  facts  which  cannot  be  contro- 
verted, belonging  as  they  do  to  the  history  of  the  world.  The  only 
notable  exception  is  his  attempt  to  express  in  mathematical  lsn* 
guage  the  possible  increase  of  too  means  of  subsistence.  The  con* 
ditions  determining  such  increase  are  too  vaguo  and  various  to  be 
calculated  in  such  a way.  On  this  point  Malthus  is  not  followed 
by  subsequent  economists,  and  it  is  not  essential  to  hia  principle. 
At  tho  same  time,  in  spite  of  its  unsoundness,  it  does  help  us  t« 
realize  the  disproportion  between  the  possible  increase  of  population 
and  the  means  of  subsistence. 

1 1.  What  remains  to  be  said  of  the  Essay  on  the  Principle  of  Popu- 
lation may  be  embraced  in  the  following  notes.  (1)  Origin  of  tho 
principle.  The  population  question  has  always  had  a great  influ- 
ence on  the  development  of  mankind.  In  the  most  l«rbarous 
nations  the  problem  of  preserving  the  balance  between  food  and 
population  must  always  nave  been  a pressing  one,  and  has  led  to 
some  of  their  cruellest  and  most  immoral  customs.  The  more 
theoretic  consideration  of  the  question  has  a large  place  in  the 
political  treatises  of  Plato  and  Arutotle.  J ust  before  Malthua’s  time 
it  had  been  touched  by  such  writers  as  Benjamin  Franklin  ( Oiecr - 
rations  concerning  the  Increase  cf  Mankind),  Hume  {Populousness 
tf  the  Ancient  Nations),  Wallace  {On  the  Numbers  of  Mankind  in 
Ancient  and  Modern  Times),  Townshend  ( Travels  in  Spain),  not  to 
mention  many  other  modern  writers  of  less  recent  date.  (2)  The 
remedy  for  over-population  usually  proposed  is  emigration.  No 
doubt  there  are  immense  fertile  areas  yet  unpeopled.  But  the  difli* 
culty  of  transferring  the  surplus  population,  ana  especially  of  couJ 
reying  surplus  capital  to  these  regions,  and  of  co-ordinating  the  two, 
is  a point  that  must  not  be  overlooked.  In  apito  of  tho  great  de* 
▼elopment  of  steam  as  a means  of  emigration,  it  remains  a fact  that 
population  tends  to  excess  in  many  of  the  most  important  centres 
of  the  world.  Besides,  emigration  is  only  a postponing  of  the  diffi- 
culty. In  another  century  even  the  Mississippi  valley  wQl  be  well 
stocked.  (3)  Relation  of  Malthus  to  Darwin.  In  hia  nook  Animals 
and  Plants  under  Domestication,  vol.  i.  p.  10,  Darwin  expressly 
acknowledges  his  indebtedness  to  Malthus  in  thinking  out  his 
cardinal  principle  of  natural  selection.  After  the  study  of 
domestic  productions  had  given  him  a just  idea  of  the  power  o! 
•election,  he  saw,  “ on  reading  Malthus  On  Population , that  natural 
selection  was  the  inevitable  result  of  the  rapid  increase  of  all  organic 
beings.”  (4)  Poor-law  reform.  The  reformed  poor  law  of  1834  was  a 
. real  triumph  of  Malthas' s teaching.  Tbe  effect  of  tho  old  poor  law 
I was  to  encourage  population  by  relieving  the  labouring  classes  of 
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tb«  doe  responsibility  o I supporting  themselves  end  their  fanSiliwL 
By  discouraging  foresight,  self-control,  aud  the  spirit  of  self-reliant 
independence,  it  demoralized  the  working  man.  The  great  aim  of 
the  new  poor  law  waa  to  emphasize  the  duty  of  self-support  and  tho 
responsibilities  of  parentage.  (5)  Relation  to  modern  politics.  Some 
of  the  greatest  ditbcolties  in  contemporary  politics  can  be  correctly 


famine,  pestilence,  and  religions  self-immolation,  hare  been  removed. 
Aa  there  has  been  no  proportionate  improvement  in  agriculture,  and 
ia  tba  ethical  development  of  the  people,  population  has  increased 
beyond  the  means  of  subsistence,  and  there  prevails  a tendency  to 
chronic  poverty,  a very  low  standard  of  living,  a general  misery,  and 
aa  unsatisfactory  social  moraU,  which  correspond  bail!  r with  the  high 
European  civitiratioii  under  which  such  a state  of  things  is  main- 
tained. (6)  It  is  only  dne  to  the  memory  of  a good  man,  who  waa  a 
sincere  lover  of  truth  and  of  the  progress  of  humanity,  that  we  should 
emphasize  the  fact  that  Malthas  is  in  no  way  responsible  for  the 
immoral  theories  popularly  connected  with  Ills  name.  Apart  from 
such  increase  in  the  means  of  subsistence  as  may  be  attained  by 
emigration  and  improved  agricnlture,  Malthua  approved  of  only 
one  method  of  solving  the  population  question,  namely,  moral  self- 
restraint  His  single  precept  is  “ Do  not  merry  till  you  have  a fair 
prospect  of  supporting  a family.”  The  greaUst  and  highest  moral 
result  of  bis  principle  is  that  it  clearly  and  emphatically  teaches  the 
responsibility  of  parentage,  and  declares, the  sin  of  those  who 
bring  human  beings  into  the  world  for  whose  physical,  intellec- 
tual, and  moral  wellbeing  no  satisfactory  provision  la  made. 

BmMc*  hta  (rut  work.  Matt 'i  m wrote  OSotrmHont  om  tkt  Eject  of  (St  C\»r« 
LmwtX  Am  Inquiry  into  tU  Katun  and  Progrttt  if  Rmt ; Print, pin  if  Political 
Pnnomf',  and  Orfnilient  (a  Political  Meonamg.  HI*  riewi  cm  mat  went  of  real 
important*.  For  Ma  Ufa  m*  Memoir  by  hla  fHrmil  Dr  Otter.  bUbop  of  Chlctoaetar 
(prafliad  to  M edition,  ISM,  of  tba  Principle*  if  Political  J£caaamg\  (T.  X.) 


MALTON,  a parliamentary  borough  of  Yorkshire,  Enb 
land,  which  includes  Old  Malton  and  New  Malton  in  the 
North  Riding,  anil  the  pariah  of  Norton  in  the  East  Riding. 
New  Malton  is  situated  on  an  eminence  on  the  right  bonk  of 
the  Derwent,  22  milee  north-east  of  York  and  213  north  of 
London.  Old  Malton  lies  about  a mile  to  the  north-east, 
and  a bridge  across  the  river  connects  New  Malton  with 
Norton.  Now  Malton,  which  ia  a market-town,  consists  of 
several  well-built  streets  radiating  from  the  market-place. 
The  church  of  St  Michael  is  a fine  building  in  the  Late 
Norman  style ; the  church  of  St  Leonard,  of  mixod  archi- 
tecture, with  square  tower  and  spire,  has  throe  Norman 
Arches  and  a Norman  font ; the  west  doorway  of  the  church 
of  St  Mary  at  Old  Malton  is  one  of  the  finest  specimens  of 
Norman  in  England.  In  Old  Malton  there  is  a grammar 
achool  founded  ia  1547,  and  also  the  remains  of  a priory 
ot  Gilbertine  canons,  founded  in  1150.  New  Malton 
possesses  a town-hall  and  a corn  exchange.  The  town  has 
some  shipping  trade,  and  also  iron  and  brass  foundries, 
agricultural  implement  works,  corn  mills,  tanneries,  ami 
breweries.  Id  the  neighbourhood  there  are  lime  and  whin- 
s tone  quarries.  The  population  of  the  parliamentary 
borough  (area  6855  acres)  in  1871  was  8168,  and  in  1881 
it  was  8750. 


Malton  was  a Roman  station,  and  various  Roman  remains  have 
been  found  in  tha  neighbourhood.  * The  old  caatle,  built  by  the 
Da  Vescis  in  the  time  of  the  Normans,  waa  demolished  by  Henry 
II.  In  the  reign  of  Stephen  the  town,  while  occupied  by  the  Scots, 
waa  honied  down  by  Thurston,  archbishop  of  York,  and  on  being 
rebuilt  it  was  named  New  Malton.  The  borough  sent  members  to 
parliament  aa  early  as  the  reign  of  Edward  L,  but  for  some  years 
previous  to  1640  too  privilege  was  in  abeyance.  Since  1868  only 
one  member  has  been  returned. 

M A LTZ  AN,  Heinrich  K.  E.  H.  Freiherr  [Baron]  von 
(1826-1874),  African  and  Oriental  traveller,  was  bom  in  tbe 
vicinity  of  Dresden,  and  studied  law  at  Jena,  but  on  account 
of  ill-health  spent  much  of  his  time  from  1850  in  travel. 
Succeeding  to  his  father’s  property  in  1852,  he  extended 
the  range  of  his  journeys  to  Morocco  and  other  parts  of  the 
Maghrib,  and  before  his  return  home  in  1854  bad  also 
viaitod  Egypt,  Palestiue,  and  other  countries  of  the  Levant. 
In  1856-57  he  was  again  in  Algeria ; in  1858  be  reached 
the  city  of  Morocco;  and  in  1860  he  succeeded  in  per- 
forming  the  pilgrimage  to  Mecca,  which  ho  afterwards 


a escribed  in  his  book  Meine  WaU/ahrt  nach  Mecca,  bat 
bad  to  flee  for  his  life  to  Jeddah  without  visiting  Medina. 
He  then  visited  Aden  and  Bombay,  and  after  some  two 
years  of  study  in  Europe  again  began  to  wander  through 
tho  coasts  and  islands  of  the  Mediterranean,  repeatedly 
visiting  Algeria.  His  first  book  of  travel,  Three  Yean  «* 
the  North- 1 Vat  of  Africa,  appeared  in  1 863,  and  was  followed 
by  a variety  of  works  and  essays,  popular  and  scientific, 
till  a little  before  his  death  at  Pisa  in  1874,  when  he  put 
an  end  with  his  own  hand  to  neuralgic  pains  which  bml 
tortured  him  for  years. 

Multian’s  last  book,  Rem  tu  Arabien  (1873),  is  one  of  bis  molt 
useful  contributions.  It  cootaina,  tike  bis  other  works,  some  lively 
description,  but  is  chiefly  valuable  as  a digest  of  much  information 
shout  little-known  parts  of  South  Arabia  collected  from  natives 
during  a residence  at  Aden  in  1870-71.  Among  his  other  services 
to  science  must  be  noticed  h ^collection  of  Punic  inscriptions  {Reiu 
*»  Tunis  and  Tripoli*,  8 volk,  Lripaic,  1870),  various  collections 
on  Arabic  dialects  (Z.  D.  M.  O.,  various  dates),  and  the  editing  of 
Von  W rede’s  remarkable  journey  in  ^iadraiuaut  (1873). 

MALUS,  £tienn*  Louis  (1775-1812),  the  discoverer 
of  the  laws  of  the  polarisation  of  light  by  reflexion,  born 
at  Paris  on  the  23d  of  June  1775,  was  the  son  of  Anne 
Louis  Malus  du  Mitry,  and  of  Louisa  Charlotte  Desboves, 
liis  wife.  His  father,  who  had  a place  in  the  treasury  of 
France,  gave  him  at  home  an  excellent  education  in 
mathematics  and  in  the  fine  arts,  as  well  as  in  classical 
literature,  and  he  then  studied  with  distinction  in  the 
school  of  military  engineers;  but,  being  regarded  as  a 
suspected  person,  probably  on  account  of  the  situation 
held  by  his  father,  he  was  dismissed  from  the  school  without 
receiving  a commission,  aud  obliged  to  enter  the  army  as 
a private  Boldier.  Being  employed  upon  the  fortifications 
of  Dunkirk,  he  was  soon  distinguished  by.  M.  Leptre,  the 
director  of  the  works,  as  superior  to  his  occidental  situation, 
and  was  selected  as  a member  of  the  £cole  Polytechniquo 
then  to  be  established  under  Mouge,  who  immediately 
chose  him  as  one  of  the  twenty  who  were  to  be  instructors 
of  the  rest.  Iufthia  institution,  which  at  that  moment  was 
the  only  refuge  of  the  sciences  in  France,  he  passed  three 
yoora,  giving  special  attention  to  the  mathematical  theory 
of  optics.  From  the  itcole  he  was  admitted  into  the  corps 
of  engineers,  and  served  in  the  army  of  the  Sarnbre  and 
Mease;  he  was  present  at  the  passage  of  the  Rhine  in 
1797,  and  at  tho  affairs  of  Ukratx  and  Altenkirch  In 
Germany  he  fell  in  love  with  the  daughter  of  Koch, 
the  chancellor  of  the  university  of  Giessen ; and  he  was 
on  the  point  of  marrying  her  when  he  was  obliged  to  join 
the  Egyptian  expedition.  He  remained  in  tho  East,  and 
saw  much  service  till  the  capitulation  with  the  English, 
when  he  returned  to  France  (October  1801),  and  hastened 
to  Germany  to  fulfil  his  engagement  His  fidelity  was 
rewarded,  daring  the  eleven  years  that  he  survived,  by  the 
most  constant  and  affectionate  attention  on  the  part  of  his 
wife. 

Though  his  health  was  much  broken  by  the  eastern 
campaign,  Malus  was  still  able  to  combine  the  pursuit  of 
his  favourite  sciences  with  his  official  duties  in  superin- 
tending the  construction  of  works  at  Antwerp  and  at 
Btrasburg ; and  upon  occasion  of  a pruaqueation  proposed 
by  the  Institute  he  undertook  the  investigation  of  the 
extraordinary  refraction  of  Iceland  crystal,  which  the 
experiments  of  Dr  Wollaston  had  previously  shown  to 
agree  very  accurately  with  tho  laws  laid  down  by 
Huygens ; and,  besides  completely  confirming  all  Wollas- 
ton's results,  b6  had  the  good  fortune  greatly  to  extend 
the  Huygenian  discovery  of  the  peculiar  modification 
of  light  produced  by  the  action  of  such  crystals,  which 
Newton  hod  distinguished  by  the  name  “polarity,"  and 
which  Malus  now  found  to  be  produced  ia  e variety  of 
circumstances,  independently  of  the  action  of  crystallized 
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bodies-  ‘ It  seems  natural  to  suppose  that  the  investigation 
of  the  laws  of  the  internal  reflexion  of  light  at  the  second 
surface  of  the  crystals  must  have  led  him  to  the  discovery 
of  the  effects  of  oblique  reflexion  in  other  circumstances ; 
bat,  according  to  Biot,  Maine's  first  observation  of  pclariza- 

Kun  by  reflexion  was  doe  to  the  accident  that  he  chanced 
i look  through  a quarts  crystal  at  the  image  of  the  sun 
reflected  from  the  windows  of  the  Luxembomg.  Tho 
Value  of  his  discovery  was  acknowledged  by  his  election 
*s  a member  of  the  Institute,  by  tho  award  of  the  Kum- 
Jord  medal  of  the  Royal  Society  of  London,  and  by  military 
promotion.  Malas  aied  on  the  24th  of  February  1812, 
{ftuversally  regretted  by  the  lovers  of  science  in  nil 
countries,  and  deeply  lamented  by  his  colleagues,  who 
■aid  of  him,  as  Newton  did  of  Colon,  that  if  hia  life  had 
been  prolonged  we  should  at  last  “have  known  some- 
thing " of  the  laws  of  nature. 

Malas's  first  puMtoatw#  appear*  to  bar*  been  a payer  “On  an 

E*  two  Branch  of  the  Nile,"  in  the  first,  volume  of  the  Dtcatfe 
ienme.  A mathematical ' * Traits  d'Optiqoa,"  presented  to  the 
ate  before  the  completion  of  hie  experiment*  on  double  refrac- 
tion, vraa  published  in  the  IUmoitu  pr.  d ilntlituL,  voL  ti.,  Faria, 
1810.  Hu  more  important  diacovciica  were  first  mad*  known  in 
tho  second  volume  of  the  Mimoirta  d'Arcutil,  l’aria,  1800,  8ro  ; and 
again,  in  th*  “ Theory  of  PmiMa  Retraction,”  J Itm.  pr.  A T Inti,  , 
ml  tt.,  a paper  which  obtained  a prize  on  the  2d  of  January  1810. 
Bee  Da  la  mb  re,  if.  /«*.,  1818,  p.  XXviL;  Biot,  in  Biographic 
i/dirtnelU,  xxvi.,  Pari*  1820. 

MALY  ASIA  (from  tlie  Greek  ITyn^mUiva,  ii.t  tho 
city  of  the  single  approach  or  entrance;  the  Italian 
tfnpoii  di  Malvamd,  the  Turkish  Mmyttkd  ©r  Jitxuhe), 
one  of  the  principal  fortresses  and  commercial  centres  of 
the  Levant  daring  tho  Middle  Ages,  still  represented  by 
% considerable  mass  of  ruina  and  a town  of  about  1000 
inhabitants,  stood  on  the  east  coast  of  the  More*,  contigu- 
ous to  the  site  of  tho  ancient  Epidauras  Limtra,  of  which 
it  took  the  place.  So  extensive  was  its  trade  in  wine  that 
the  name  of  the  place  became  forailiar  throughout  Europe 
is  the  distinctive  appellation  of  a special  kind — tho  Italian 
Bfalvajia,  Spanish  Afalm-jia,  French  J/oLomV,  English 
Ifatvrxie  or  Mnlmsry.  The  wine  was  not  of  local  growth, 
but  came  for  the  most  part  from  Tenos  and  others  of  the 
Cyclades. 

* As  a fort  ress  Mai  vast*  played  au  important  part  in  the  itmggles 
betweau  Byzantium,  Venice,  sod  Turkey.  Th*  Byzantine  emperors 
considered  it  one  of  their  moat  valuable  posts  in  the  Mores,  and 
rewarded  it*  inhabitants  for  their  fidelity  by  anasusl  privileges. 
Phr&nUet  (lib.  iv.  cap.  xvi.)  tells  how  Mauritius  Tiberius  made 
die  city  (previously  dependent  in  ecclesiastical  matters  on  Corinth) 

» metropolis  or  arch  bishop*  see,  and  how  Alexius  Comuenua,  and 
iirar*  especially  Andronicus  Palseologus,  gave  the  Monembasiotes 
freedom  from  all  sort*  of  exactions  throughout  the  empire.  In 
1147  MaWasia  bade  defiance  to  tho  Normans,  and  in  1208  obliged 
VUlebanlonln,  after  a four  year*’  siege,  to  swear  to  preserve  it* 
liberties  am!  privileges  (Fallmerayer,  i.  op.  408-409).  It  was 
defended  against  the  Turks  by  Manuel  Palseologu*  in  1460.  In 
l <189  it  was  the  only  town  of  the  More*  which  held  out  against 
Morosini,  and  Corusro  hia  successor  only  aucceeded  in  reducing  it 
by  famine.  In  1715  it  capitQlnted  to  the  Turks,  and  on  the  failure 
•f  the  insurrection  of  1"70  thn  lending  Ihmilija  were  scattered 
abroad.  At  th*  first  fortreaa  which  fell  into  the  hands  of  th* 
C rve k*  in  1821,  it  became  in  th*  following  year  the  scat  of  the 
first  national  assembly. 

See  OnrUas,  Mmimwt,  II.  jip  803  *nd  929 ; Cattcllai),  Zttlres  tir  la  Uorft 
(MB)  f«c  a plan  ; and  Vallero,  UitL  <Ulla  gurrra  dt  Caadta  (Vanlec,  1079)  lor 
detail  t a*  Ut  iba  fortreaa. 

MALVERN,  Great,  a watering-place  of  Worcestershire, 
England,  beautifully  situated  ou  the  eastern  slope  of  the 
Mglvom  lulls,  8 miles  south-west  by  south  of  Worcester, 
and  120  north-west  by  west  of  London.  The  town  ia 
irregularly  built,  but  there  are  many  villas,  and  on  account 
of  its  fine  situation  in  the  centre  of  the  Chase  of  Malvern, 
its  pure  air,  and  its  chalybeate  and  bitnminous  springs, 
it  is  much  frequented  by  summer  visitors.  At  Malvern 
a hermitage  was  endowed  by  Edward  the  Confessor, 
which  after  tho  Conquest  was  changed  into  a Bene* 
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dlctine  priory.  ’ Of  tfie  bandtogt,  wfueh  date  from  1085] 
there  still  remain  tho  abbey  gate,  and  also  the  church 
(partly  rebuilt  in  the  reign  of  Henry  VIL,  and  restored 
since  1861),  a very  fine  structure,  Norman  and  Perpen- 
dicular, with  Bquare  embattled  tower.  There  is  a proprie 
tory  college,  founded  in  1863.  At  Little  Malvern,  about 
3 miles  south  of  Great  Malvern,  there  was  a Benedictine 
priory,  founded  in  1171,  npon  the  site  of  which  the  dwell- 
ing-house of  Malvern  Court  has  been  erected,  preserving 
the  tower  and  chancel  of  the  old  priory  church.  At  Mal- 
vern Wells,  2 miles  south  of  Malvern,  is  the  celebrated 
" Holy  Well,*  the  water  of  which  is  of  perfect  parity: 
The  population  of  Malvern  In  1871  was  5693,  and  to 
1881  it  was  5847. 

MALWA,  an  historical  province  of  Central  India; 
roughly  coextensive  with  the  western  portion  of  the 
Central  India  agency,  is  bounded  on  the  N.  by  Hindustsn 
Proper,  ou  the  E.  by  Bundelkhaud,  on  the  S.  by  the 
Deccan,  and  on  the  W.  by  Rijputina.  It  consists  of  on 
upland  region,  with  many  fertile  valleys,  included  withia 
the  main  rivers  of  the  Ganges,  the  Sdn,  the  Chombal,  and 
the  Nerbadda.  la  prehistoric  times  the  capital  was 
the  ancient  city  of  Ujsin  (Oojetn),  associated  in  Hindu 
legend  with  the  great  king  Vikramftditya,  the  date  of  whose 
accession  (57  &.C. ) has  given  the  “ Bam  vat " era  to  all  Indio. 
The  Mohammedan  chromcler  Ferishta  describes  Milwi 
as  the  kingdom  of  an  independent  rAjA,  when  Mahmud  of 
Ghaxnf  invaded  Indio  in  tho  beginning  of  the  11th  century. 
It  appears 'to  have  first  falten  into  the  hands  of  the 
Moslems  about  1309,  during  the  reign  of  tho  Delhi 
emperor  AlA-ud-dfn.  When  the  Tughlak  dynasty  was 
weakened  by  the  repeated  attack*  of  the  Mughals,  their 
viceroy  in  MfilwA  succeeded  in  establishing  his  independ- 
ence. The  first  Moslem  king  of  M41w4  was  Dili  war 
Klin  Ghori,  of  Afghin  origin,  who  ruled  from  1387  to 
1 405,  and  placed  his  capital  at  Mandu.  He  was  succeeded 
by  his  son  Hoshang  Ghori,  to  whom  are  attributed  most 
of  the  magnificent  ruins  still  to  be  seen  at  Mandu.  Ia 
1526  the  Ghori  dynasty  came  to  an  end,  being  overthrown 
by  Bahidur  Shih  of  Guzor&t;  and  in  1570  Mdlw4  was, 
on  the  conquest  of  GuxerAt  by  the  emperor  Akb&r,  incor- 

K‘  ?d  in  the  Mughal  dominions.  On  the  decay  of  the 
empire  in  tho  18th  century,  M&lwi  was  one  of  the 
first  provinces  to  be  overrun  by  the  Mahrattas.  In  1737 
the  peshwA  exacted  chauth  or  one-fourth  of  the  revenue, 
and  at  a later  date  the  two  great  military  chiefs  Sindhia 
aud  Holkar  carved  out  for  themselves  kingdoms,  which 
their  descendants  still  retain.  But  the  Mahrattas  set  up 
no  organized  government,  so  that  MAlwA,  besides  its  native 
population  of  predatory  Bhils,  became  the  refuge  of  ail  th* 
mercenary  bandits  of  the  peninsula.  In  the  beginning  of 
tho  present  century,  the  depredations  of  these  band  its  or 
PindAris  led  to  what  is  sometimes  known  as  the  fourth 
Mahratta  war  of  1817,  under  the  governor-generalship  of 
Lord  Hastings.  As  the  result,  the  Pinddris  were 
extirpated ; and  under  tho  rule  of  Sir  John  Malcolm  the 
Bhils  were  tamed,  and  the  jungles  were  cleared  of  wild 
beasts.  Many  of  the  Bhils  have  been  enlisted  as  British 
soldiers;  and  the  headquarters  of  the  Mdiwd  Bhil 
corps  is  at  Sanldrpur.  At  the  present  day  Mdiwd  is 
best  known  os  giving  its  name  to  the  opium  which  ia 
annually  exported  from  Bombay  to  the  amount  of  about 
37,000  chests. 

MAMELUKE,  a corruption  of  the  Arabic  MamlUt 
(Afemlook),  a slave.  The  name  of  Mamelukes  has  passed 
into  history  from  the  body-guard  of  Turkish  slaves  first 
formed  in  Egypt  under  the  successors  of  Soladin,  who 
ultimately  usurped  the  supreme  power.  For  the  history 
of  the  Mameluke  sultans  and  Mameluke  beys,  seo  Eovpt* 
vul  vii  p.  765  *2. 
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MAMMALIA  (French,  ifammifir/i;  German,  &l'wpe- 
tKurt)  ia  the  name  invented  by  Linmcua  (from  the 
Latin,  mamma),  and  now  commonly  need  by  zoologists, 
for  one  of  the  claaoee  of  vertebra  tod  animals,  which, 
though  the  beet  known  aud  undoubtedly  the  meet  im- 
portant group  of  the  animal  kingdom,  baa  never  received 
any  generally  accepted  vernacular  designation  in  oor 
language  The  unity  of  structure  of  the  animala  compos- 
ing this  class,  and  their  definite  demarcation  from  other 
vertebra tr*,  were  not  recognized  until  comparatively 
modern  times,  and  hencWno  word  was  thought  of  to  desig- 
nate what  zoologists  now  term  a mammal.  The  nearest 
eqnivalente  in  common  use  am  “ beast"  and  “quadruped," 
both  of  which,  however,  cover  a different  ground,  as  they 
are  often  used  to  include  the  larger  four-footed  reptiles, 
and  to  exclude  certain  undoubted  mammals,  as  Man,  Bats, 
tnd  Whales. 

The  limits  of  the  class  ss  now  understood  by  zoologists 
are  perfectly  well  defined,  and,  although  certain  forms  still 
existing  on  the  earth  (though  not  those  mentioned  above 
as  excluded  by  the  popular  idea)  am  of  exceedingly  aberrant 
structure,  exhibiting  several  well  marked  characters  which 
connect  them  with  the  lower  vertebra  ted  groups,  common 
consent  retains  them  in  the  dam  with  which  Ibe  great 
proportion  of  their  characleri  ally  them,  and  hitherto  no 
traces  of  toy  species  showing  still  more  divergent  or  tran- 
sitional characters  have  been  discovered.  There  is  thus  a 
great  interval,  not  bridged  over  by  eny  known  forma, 
recent  or  extinct,  between  mammals  and  other  vertebrates. 

In  ths  gradual  order  of  evolution  of  living  beings, 
mammals  taken  altogether  are  certainly  the  highest  in 
organization,  as  tliey  were  probably  the  last  to  appear  on 
the  earth's  surface,  though  this  must  be  said  with  some 
reservation,  pending  further  knowledge  of  the  early  history 
of  the  class  of  birds.  But,  as  In  Bpeaking  of  all  other 
large  and  greatly  differentiated  groups,  this  expression 
must  not  be  understood  in  too  limited  si  sente.  The 
tendency  to  gradual  perfection  for  their  particular  station 
in  life,  which  all  groups  manifest,  leads  to  various  lines  of 
spenalizstion,  or  divergence  from  the  common  or  general 
type,  which  may  or  may  not  take  tho  direction  of  elevation. 
A too  complex  end  sensitive  condition  of  organization  may 
in  some  circumstances  of  life  be  disadvantageous,  and 
modification  may  then  take  place  in  a retrograde  direction. 
In  mammals,  as  in  other  classes,  there  are  low  forms  as 
well  as  high  forms,  but  by  any  tests  that  can  be  applied, 
especially  those  based  on  the  state  of  development  of  the 
central  nervous  system,  it  will  be  seen  that  the  average 
ezceeds  the  average  of  any  other  class,  that  many  species 
of  this  class  far  excel  those  of  any  other  in  perfection  of 
structure,  end  that  it  contains  one  form  which  is  unques- 
tionably the  culminating  point  yet  arrived  at  amongst 
organized  beings 

With  regard  to  the  time  of  the  first  appearance  of 
mammals  upon  the  earth,  the  geological  record  is  p revok- 
ing! y imperfect  At  the  commencement  of  the  Tertiary 
period  they  were  abundant,  ‘and  already  modified  into 
most  of  the  leading  types  at  present  existing  It  was  at 
one  time  thought  that  they  first  came  into  being  at  this 
date,  bnt  the  discovery  of  fragments  of  numerous  small 
species  has  revealed  the  existence  of  some  forms  of  the 
class  at  various  periods  throughout  almost  the  whole  of 
the  age  of  the  deposition  of  the  Secondary  rocks.  This 
subject  will  bo  reverted  to  later  on. 

It  hardly  need  be  said  thnt  mammals  ere  vertebrated 
animals,  aud  possess  all  the  characteristic*  common  to  the 


members  of  that  division  of  the  animal  kingdom.  They 
are  separated  from  the  Ichthyoptida  (fishes  and  amphibia) 
and  agreo  with  the  Smtroprida  (reptiles  and  birds)  in  tire 
possession  during  their  development  of  an  amnion  and 
allantois,  and  in  never  having  external  branchue  or  gills. 
They  differ  from  reptiles  and  resemble  birds  ia  being 
warm-blooded,  and  having  a heart  with  four  cavities  and  a 
complete  double  circulation.  They  differ  from  both  birds 
and  reptiles  in  the  red  corpuscles  of  the  blood  being 
nucleated  and,  with  very  few  exceptions,  circular  in  out- 
line ; in  the  lungs  being  freely  suspended  in  a thoracic 
cavity,  separated  from  the  ebdomen  by  a complete  muscular 
partition,  the  diaphragm,  which  is  the  principal  agent  in 
inflating  the  lungs  in  respiration ; in  having  but  one  aortic 
arch,  which  curves  over  the  left  bronchus;  in  the  skie 
being  more  or  lees  clothed  with  batr,  and  never  with 
feathers;  in  the  greater  perfection  of  the  commissural 
system  of  the  cerebral  hemispheres,  which  has  either  s 
complete  corpus  callosum,  or  su  incomplete  one  associated 
with  s Tory  large  anterior  commissure;  in  having  u< 
syrinx  or  inferior  vocal  organ,  but  s complete  larynx  at 
the  upper  end  of  the  trachea ; la  having  a mandible  of 
which  each  ramua  (except  in  very  early  developmental 
conditions)  consists  of  a single  bone  on  each  side,  articulat- 
ing to  the  squamosal,  without  tbs  intervention  of  e quadrats 
bone;  in  having  a pair  of  laterally  placed  occipital  con- 
dyles instead  of  one  median  one ; and  in  the  very  obvious 
character  of  the  female  being  provided  with  mammary 
glands,  by  the  secretion  of  which  the  young  (produced  alive 
and  not  by  means  of  externally  hatched  eggs)  are  nourished 
for  some  time  after  birth. 

In  common  with  all  vertebrated  animals,  mammals  hove 
never  more  titan  two  pain  of  limbs.  In  the  great  majority 
of  the  class  both  are  well-developed  aud  functional,  and 
adapted  for  terrestrial  progression  as  the  larger  numbet 
of  mammals  live  ordinarily  on  the  surface  of  ths  earth. 
They  are,  however,  by  no  means  limited  to  this  situation. 
•Some  species  spend  the  greater  part  of  their  lives  beneath 
the  surface,  their  fore  limbs  being  specially  modified  for 
burrowing;  others  are  habitually  arboreal,  their  limbs  being 
fitted  for  climbing  or  hanging  to  boughs  of  trees ; some  are 
as  aerial  ss  birds,  the  fore  limbs  being  developed  into  wings 
of  a special  character  ; others  are  es  aquatic  as  fishes,  the 
limbs  assuming  the  form  of  fins  or  paddles.  In  many  of 
the  latter  tho  hinder  extremities  are  either  completely 
suppressed,  or  present  only  in  a rudimentary  state.  In 
no  known  mammal  are  the  fore  limbs  absent. 

The  hinder  extremity  of  the  axis  of  the  body  is  ususlly 
prolonged  into  a tail,  which  may  be  a mere  pendent 
appendage,  or  modified  to  perform  various  functions,  ss 
grasping  boughs  in  climbing,  or  even  gathering  food,  in  tlx 
case  of  the  prehensile  tailed  Monkeys  and  Opossums 
swimming  in  the  Cttaaa,  and  acting  as  a flap  to  drivt 
away  troublesome  insects  from  the  ekin  in  the  I ngulala,’ 

GENEBAL  ANATOMICAL  CHARACTERS  OF  TER 
MAMMALIA 

TEOClfKNT.VRY  SnttJCTTOIS.' 

The  external  surface  of  the  greater  number  of  metnoera 
of  the  class  is  thickly  clothed  with  a peculiarly  modified 
form  of  epidermis,  commpnly  called  hair.  This  consists 
of  hard,  elongated,  slender,  cylindrical  or  tapering,  filiform, 
unbraoched  masses  of  epidermic  material,  growing  from  a 
short  papilla  sunk  at  the  bottom  of  a follicle  in  the  derm 
or  true  akin.  Such  hairs  upon  different  parts  of  the  sfuud 
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animal,  or  upon  different  animals,  assume  various  forms, 
and  are  of  various  sums  and  degrees  of  rigidity,- — as  seen 
in  the  delicate  soft  velvety  fur  of  the  Mole,  the  stiff 
bristles  of  the  Pig,  and  the  spines  of  the  Hedgehog 
and  Porcupine,  all  modifications  of  the  same  structures. 
These  differences  arise  mainly  from  the  different  arrange- 
ment of  the  constituent  elements  into  which  the  epithelial 
cells  are  modified.  Each  hair  ia  composed  usually  of  a 
cellular  pithy  internal  portion,  containing  much  air,  and  a 
denser  or  more  horny  cortical  part.  In  some  animals,  at 
Deer,  the  substance  of  the  hair  is  almost  entirely  composed 
of  the  medullary  or  cellular  substance,  and  it  is  conse- 
quently very  easily  broken  ; in  others  the  horny  part  pre- 
vails almost  exclusively,  as  in  the  bristles  of  the  Wild 
Boar.  In  the  Three-toed  Sloth  (Bradyptu)  the  hairs  have 
a central  horny  axis  and  a pithy  exterior.  Though  gene- 
rally nearly  smooth,  or  but  slightly  scaly,  the  surface  of 
some  Loire  is  strongly  imbricated,  notably  so  iu  some  Bata, 
while  in  the  Two-toed  Sloth  (Cholaepus)  they  are  longi- 
tudinally grooved  or  fluted.  Though  usually  more  or  less 
cylindrical  or  circular  ia  section,  they  are  often  elliptical 
or  flattened,  as  in  the  curly-haired  races  of  men,  the 
terminal  portion  of  the  hair  of  Moles  and  Shrews,  and 
conspicuously  in  the  spines  of  the  KodenU  Xerms  and 
Plotocanthomy s.  Hair  having  a property  of  mntnal 

cohesion  or  “felting,”  which  depends  upon  a roughened, 
scaly  surface  and  a tendency  to  curl,  as  in  domestic  Sheep 
(in  which  animals  this  property  has  been  especially  culti- 
vated by  selective  breeding),  is  called  “ wool/ 

In  a large  number  of  mammals  hairs  of  ono  kind  only 
are  scattered  pretty  evenly  over  the  surface,  but  in  many 
there  ace  two  kinds,  one  longer,  stiffer,  and  alone  appear- 
ing on  the  surface,  and  the  other  shorter,  finer,  and  softer, 
constituting* ths^indcr  fur,  analogous  to  the  down  of  birds. 
In  most  costs  hairs  of  a different  character  from  those  of  the 
general  sntface  grow  in  special  regions,  forming  ridges  or  i 
tufts  on  the  median  dorsal  or  ventral  surface  or  elsewhere. 
The  tail  ia  very  often  completed  in  this  way  by  variously 
disposed  elongated  hairs.  The  margins  of  the  eyelids  are 
almost  always  furnished1  with  a special  row  of  stiffiah  hairs, 
called  cilia  or  eyelashes,  and  in  most  mammals  specially 
modified  hairs,  constituting  the  vibrissa  or  whiskers, 
endowed,  through  the  abundant  nerve  supply  of  their 
basal  papilla),  with  special  tactile  powers,  grow  from  the 
lips  and  cheeks.  In  some  mammals  the  hairy  covering  is 
partial  and  limited  to  particular  regions ; in  others,  as  the 
Hippopotamus  and  the  Sirenia , though  scattered  over  the 
whole  surface,  it  is  extremely  short  and  scanty;  but  in 
none  is  it  reduced  to  so  great  an  extent  os  in  the  Cetacea , 
in  which  it  is  limited  to  a few  small  bristles  confined  to 
tlie  neighbourhood  of  the  lips  and  nostrils,  and  often  only 
present  in  the  young  or  even  fcetal  condition. 

Some  kinds  of  hairs,  as  those  of  the  mane  and  tail  of  the 
Horse,  appear  to  persist  throughout  the  life-time  of  the 
animal;  but  more  generally,  as  in  the  case  of  the  body  hair 
of  the  same  animal,  they  are  shed  and  renewed  periodically, 
generally  annually.  Many  mammals  have  a longer  hairy 
coat  in  winter,  which  is  shed  os  summer  comes  on ; and 
some  few,  which  inhabit  countries  covered  in  winter  with 
snow,  as  the  Arctic  Fox,  Variable  Hare,  and  Ermine, 
undergo  a completo  change  of  colour  in  the  two  seasons, 
being  white  m winter,  and  grey  or  brown  in  summer.  The 
several  species  of  Cape  Mole  ( Chrysodiloris ),  the  Desmans 
or  Water  Moles  (Afyogale),  and  Polamogalc  velox  are 
remarkable  as  being  the  only  mammals  whose  hair  reflects 
those  iridescent  tints  so  common  in  the  feathers  of  tropical 
birds. 

The  principal  and  most  obvious  purpose  of  the  hairy 
covering  is  to  protect  the  skin  against  external  influences, 
especially  cold  and  damp.  Its  function  iu  the  hairless 
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Cetacea  is  supplied  by  tho  specially  modified  and  thickened 
layer  of  adipose  tissue  beneath  the  skin  ca)led  “ blubber/ 

True  scales,  or  flat  imbricated  plates  of  horny  material, 
covering  the  greater  part  of  the  body,  so  frequently  occur* 
ring  in  reptiles,  are  found  in  one  family  only  of  mammals, 
the  Manida  or  Pangolins;  but  these  are  also  associated 
with  hairs  growing  from  the  intervals  between  the  scales  or 
on  the  parts  of  the  skin  not  covered  by  them.  Similar!/ 
imbricated  epidermic  productions  form  the  covering  of  the 
under  surface  of  the  tail  of  the  flying  Rodents  of  the  genus 
Anomalurus ; and  flat  scutes,  with  the  edges  in  apposition, 
and  not  overlaid,  clothe  both  surfaces  of  the  tail  of  the 
Beaver,  Rata,  and  others  of  the  same  order,  and  also  of 
fiome  Insectivoree  and  Marsupials.  The  Armadillos  alone 
have  an  ossified  exoskeleton,  composed  of  plates  of  true 
bony  tissue,  developed  in  the  derm  or  corium,  and  covered 
withscutes  of  horny  epidermis.  Other  epidermic  appendages 
are  the  horns  of  Ruminonta  and  Rhinoceroses,  — the  former 
being  elongated, tapering,  hollow  caps  of  hardened  epidermis 
of  fibrillated  structure,  fitting  on  aud  growing  from  coni- 
cal projections  of  the  frontal  bone,  and  always  arranged 
in  pairs,  while  the  latter  are  of  similar  structure,  but 
without  any  internal  bony  support,  and  situated  in  the 
median  line.  Callosities,  or  bare  patches  covered  with 
hardened  and  thickened  epidermis,  are  found  over  the 
ischial  tuberosities  of  many  apes,  the  sternum  of  camels, 
on  the  inner  side  of  the  limbs  of  the  Equida^  the  grasping 
under  surface  of  the  tail  of  prehenBile-tailed  monkeys,  Ac. 
The  greater  part  of  the  skin  of  both  species  of  one-horned 
Asiatic  Rhinoceros  is  immensely  thickened  and  stiffened  by 
increase  of  the  tisane  both  of  tho  dean  end  epiderm,  con- 
otituting  the  well  known  jointed  “armour-plated”  hide  of 
those  animals. 

With  very  few  exceptions,  the  terminal  extremities  of 
tho  digits  of  both  limbs  are  more  or  less  protected  or  armed 
by  epidermic  plates  or  sheaths,  constituting  the  various 
forms  of  nails,  claws,  or  hoofs.  These  are  wanting  in  the 
Cetacea  alone.  A perforated  spur,  with  a special  secreting 
gland  in  connexion  with  it,  is  found  attached  to  the  hind 
kg  of  the  males  of  the  two  species  of  Monotrenata,  the 
Ornithorkynchus  and  Echidna. 

Besides  the  universally  distributed  sebaceous  glands 
connected  with  the  pilose  eyetem,  most  mammals  have 
special  glands  situated  in  modified  portions  of  the  integu- 
ment, often  involuted  to  form  a shallow  recess  or  a deep 
sac  with  a narrow  opening,  situated  in  various  parts  of  the 
surface  of  the  body,  aud  which  secrete  odorous  substance*, 
by  the  aid  of  which  individuals  appear  to  recognize  one 
another,  and  which  probably  afford  the  principal  means  by 
which  wild  animals  are  able  to  become  aware  of  the  pre- 
sence of  other  members  of  tho  species,  even  at  great  dis- 
tances. Although  the  commencement  of  the  modifications 
of  portions  of  the  external  covering  for  tho  formation  of 
special  secretions  maybe  at  present  difficult  to  understand, 
the  principle  of  natural  selection  will  readily  explain  how 
Buch  organs  can  become  fixed  aud  gradually  increase  in 
development  in  any  species,  especially  as  there  would 
probably  be  a corresponding  modification  and  increased 
sensibility  of  the  olfactory  organs.  Buch  individuals  aa 
by  the  intensity  and  peculiarity  of  their  scent  had  greater 
jiower  of  attracting  the  opposite  sex  would  ccrtaiuly  be 
those  most  likely  to  leave  descendants  to  inherit  and  in 
their  turn  propagate  the  modification. 

To  this  group  of  structures  belong  the  suborbital  gland 
or  “ crumen  ” of  Antelopes  and  Deer,  the  frontal  gland  of 
tho  Mnntjak  and  of  Bats  of  the  genus  PhyUorkinat  tho 
submental  gland  of  the  Chevrotains  and  of  Taphosous  and 
some  other  Buts,  the  post-auditory  follicle  of  the  Chamois, 
the  temporal  gland  of  the  Elephant,  the  lateral  glands  of  tho 
I Musk-Shrew,  the  lumbar  glund  of  the  Peccary,  tho  inguinal 


Digitized  by  Gooj 


DKNTAL  SYSTEM.  1 M A SJ.  M 

glands  of  Antelope®,  the  preputial  glands  of  the  Musk  Deer 
and  Beaver  (both  bo  well  known  for  the  use  made  of  their 
powerfully  odorous  secretion  in  medicine  and  perfumery) 
and  also  of  the  Swine  and  Hare,  the  anal  glands  of  Cat •- 
mvora,  the  perineal  gland  of  the  Civet  (also  of  commercial 
value),  the  caudal  glands  of  the  Fox  and  Goat,  the  gland 
on  the  humeral  membrane  of  Bats  of  the  genus  Saccopteryx, 
the  post-digital  gland  of  the  Rhinoceros,  the  inter-digital 
glands  of  the  Sheep  and  many  Ruminants,  and  numerous 
others.  In  somo  of  these  cases  the  glands  are  peculiar  to, 
or  more  largely  developed  in,  the  male ; in  others  they  aro 
found  equally  developed  in  both  sexes. 

Dental  System. 

The  dental  system  of  mammals  may  be  considered  rather 
more  in  detail  than  space  permits  for  some  other  portions 
of  their  structure,  both  on  account  of  the  important  part  it 
plays  in  the  economy  of  the  animals  of  this  class,  and  of  its 
interest  to  zoologists  as  an  aid  ih  classification  and  identi- 
fication of  species.  Owing  to  the  imperishable  nature  of 
their  tissues,  teeth  are  preserved  for  an  indefinite  time, 
and  in  the  case  of  extinct  species  often  offer  the  only 
indications  available  from  which  to  derive  an  idea  of  the 
characters,  affinities,  and  habits  of  the  animal  to  which  they 
lnve  belonged.  Hence  even  their  smallest  modifications 
have  received  great  attention  from  Comparative  anatomists, 
and  they  have  'ormed  the  subject  of  many  special  mono- 
graphs.1 

Teeth  are  present  in  nearly  all  mammals,  and  ore  applied 
to  various  purposes.  They  nre,  however,  mainly  subserv- 
ient to  the  function  of  alimentation,  being  used  either  in 
procuring  food  by  seizing  and  killing  living  prey  or  gather- 
ing and  biting  off  portions  of  vegetable  material,  and  more 
indirectly  in  tearing  or  catting  through  the  hard  protective 
coverings  of  food  substances,  as  the  husks  aud  shells  of 
nuts,  or  in  pounding,  crushing,  or  otherwise  mechanically 
dividing  the  solid  materials  be/ore  swallowing,  so  as  to 
prepare  them  for  digestion  in  the  stomach.  Certain  teeth 
are  also  in  many  animats  most  efficient  weapons  of  offence 
and  defence,  and  for  this  purpose  alone,  quite  irrespective 
of  subserviency  to  the  digestive  process,  are  they  developed 
in  the  male  sox  of  many  herbivorous  animals,  in  the  females 
of  which  they  are  absent  or  rudimentary. 

Teeth  belong  essentially  to  the  tegumentary  or  dermal 
system  of  organs,  and,  as  is  well  seen  in  the  lower  vertebrates, 
pass  by  almost  insensible  gradations  into  the  hardened 
spines  and  scutes  formed  upon  the  integument  covering  tho 
outer  surface  of  the  body,  but  in  mammals  they  arc  more 
specialized  in  structure  and  limited  in  locality.  In  this 
class  they  are  developed  only  in  the  gums  or  fibro-mucous 
membrane  covering  the  alveolar  borders  of  the  upper  and 
lower  jaw  or  the  premaxillary  and  maxillary  bones  and  the 
mandible.  In  tho  process  of  development,  for  the  purpose 
of  giving  them  that  support  which  is  needful  for  the  per- 
formance of  their  functions,  they  almost  always  become 
implanted  in  the  bone, — the  osseous  tissue  growing  up  and 
moulding  itself  around  tho  lengthening  root  of  the  tooth, 
so  that  ultimately  they  bccomo  apparently  parts  of  tho 
skeleton.  In  no  mammal,  however,  does  aukylosis  or  bony 
union  between  the  tooth  and  jaw  normally  take  place,  as 
in  many  fishes  and  reptiles, — a vascular  layer  of  conncctivo 
tissue,  the  aivcolo-dent&l  membrane,  always  intervening.2 

1 L P.  E.  Rousseau,  Anatomic  comparfe  dtt  Syitlme  Dot  la  ire  che* 
fjfnrum*  ct  eke*  U*  principauz  Animaax,  2d  *1.  1839;  F.  Cuvier,  Dt* 
Dent*  det  Mummi fires  coneitUrtct  com  vie  earacDre*  Mooiojiqua,  1822- 
25 ; R.  Owen,  Odontography,  1840-45  ; C.  O.  Gicbel,  Odonto • 
graphic,  1855;  C.  8.  Tome*,  Manual  of  Dental  Anatomy,  Jluutau 
and  Comparative,  2d  ed.,  1882. 

a The  lower  inciaom  of  aome  specie*  of  Shrews  are,  however,  said  to 
become  aakyloard  to  the  jaw  in  adult  age. 
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The  presence  of  two  or  more  roots,  frequently  met  with  in 
mammals,  implanted  into  corresponding  distinct  sockets  of 
tho  jaw,  is  peculiar  to  animals  of  this  class. 

Tho  greater  number  of  mammalian  teeth  when  fully 
formed  are  not  simple  and  homogeneous  iu  structure, 
but  aro  composed  of  several  distinct  tissues. 

1.  The  pulp,  a soft  substance,  consisting  of  a very  delicate 
gelatinous  connective  tissue,  in  which  numerous  cells  are 
imbedded,  and  abundantly  supplied  with  blood  vessels  aud 
nerves,  constitutes  the  central  axis  of  oil  the  basal  part  of 
the  tooth,  and  affords  the  means  by  which  the  vitality  of 
the  whole  is  preserved.  The  nerves  which  pass  into  the 
pulp  and  endow  tho  tooth  with  sensibility  ore  branches  of 
the  fifth  pair  of  cranial  nerves.  Tim  pulp  occupies  a larger 
relative  space,  and  performs  a more  important  purpose  in 
tho  young  growing  tooth  than  afterwards,  as  by  the  calci- 
fication and  conversion  of  its  outer  layers  the  principal 
hard  constituent  of  the  tooth,  the  dentine,  is  formed.  In 
teeth  which  have  ceased  to  grow  the  pulp  occupies  a com- 
paratively small  space,  which  in  the  dried  tooth  is  called 
the  pulp  cavity.  This  communicates  with  tho  external 
surface  of  the  tooth  by  a small  aperture  at  the  apex  of  tho 
root,  through  which  the  branches  of  blood-vessels  ar.d 
nerves,  by  which  the  tooth  receives  its  nutrition  and  sensi- 
tiveness, pass  in  to  be  distributed  in  the  pulp.  In  grow- 
ing teeth  tho  pulp  cavity  is  widely  open  below,  while  in 
advanced  age  it  often  becomes  obliterated,  and  the  pulp 
itself  entirely  converted  into  bone  like  material. 

2.  Tho  dentine  or  ivory  forms  tho  principal  constituent  of  r».  mi 
the  greater  number  of  teeth.  When  developed  in  its  most 
characteristic  form,  it  is  a very  hard  but  elastic  substance, 
white,  with  a yellowish  tinge,  and  slightly  transluceut.  It 
consists  of  an  organic  matrix,  something  like  but  not 
identical  with  that  of  bone,  richly  impregnated  with 
calcareous  salts  (chiefly  phosphate  of  lime),  these  constitut- 
ing in  a fresh  human  tooth  72  per  cent  of  its  weight  When 
subjected  to  microscopical  examination  it  is  seen  to  l>o 
everywhere  permeated  by  nearly  parallel  branching  tubes 
which  run,  in  a slightly  curving  or  wavy  manner,  in  a 
general  direction  from  the  centre  towards  the  free  surface 

of  the  tooth.  These  tubes  communicate  by  open  mouths 
with  the  pulp  cavity,  and  terminate  usually  near  the 
periphery  of  tho  dentine,  by  closed  ends  or  loops,  though 
in  Marsupials  and  certaiu  other  mammals  they  pcnctrato 
into  tho  enamel.  They  are  occupied  in  tho  living  tooth 
by  soft  gelatinous  fibrils  connected  with  the  cells  of  the 
pul  pi  A variety  of  dentine,  permeated  by  canals  con- 
taining blood-vessels,  met  with  commonly  iu  fishes  and  in 
some  few  mammals,  as  the  Megatherium,  is  called  vaso- 
dentine.  Other  modifications  of  this  tissue  occasionally 
met  with  are  called  osteo-dentinc  and  secondary  dentine, — 
the  Utter  being  a dentine  of  irregular  structure  which  oftcu 
fills  up  tho  pulp  cavity  of  old  animals. 

3.  The  enamel  constitutes  a thin  investing  layer,  com- 
plete or  partial,  of  the  outer  or  exposed  and  working 
surface  of  tho  dentine  of  tho  crown  of  the  teeth  of  most 
mammals.  This  is  tho  hardest  tissue  met  with  in  tho 
animal  body,  containing  from  95  to  97  per  ccut.  of  mineral 
substances  (chiefly  phosphate  and  some  carbonate  of  lime, 
with  traces  of  fluoride  of  calcium).  Its  ultimate  structute 
consists  of  prismatic  fibre*,  placed  generally  with  their 
long  axes  at  right  angles  to  tho  free  surface  of  the  tooth. 
Enamel  is  easily  distinguished  from  dentine  with  tho  naked 
eye,  by  its  clear,  bluish-white,  translucent  ap[>earance. 

1 4.  The  cementum  or  cru*ia  prlrosa  is  always  the  most 

externally  placet!  of  tho  hard  tissues  of  which  teeth  are 
composed,  qs  will  bo  understood  when  the  mode  of  develop- 
ment of  these  organs  is  considered.  It  is  often  only  found 
as  a thin  layer  upon  tho  eurfaoo  of  the  root,  but  sometimes, 
as  in  the  complex-crowued  molar  teeth  of  the  Horse  ami 
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Elephant,  it  is  a structure  which  plays  a very  important 
Hart,  covering  and  filling  in  the  interstices  between  the 
olds  of  the  enamel.  In  appearance,  histological  structure, 
tnd  chemical  composition  it  it  closely  allied  to  osseous 
'■issue,  containing  lacuna*  and  canalicali,  though  only  when 
t is  of  considerable  thickness  are  Haversian  c tools  present 
a it 

Development  of  ike  Teeth. — The  two  principal  constituent* 
*1  the  teeth,  the  dentine  and  the  enamel,  are  developed 
from  the  two  layers  of  the  buccal  mucous  membrane,  the 
dentine  from  the  submucous,  the  enamel  from  the  epithelial 
layer.  The  latter  dips  down  into  the  substance  of  the  gam, 
and  forms  the  enamel  organ  or  germ,  the  first  rudiment  of 
the  future  tooth,  which  is  constantly  present  even  in  those 
animals  in  which  the  enamel  is  not  found  a*  a constituent 
of  the  perfectly- formed  tooth.  Below  the  mass  of  epithelial 
tolls  thus  embedded  in  the  substance  of  the  gum,  and  re- 
maining connected  by  a narrow  neck  of  similar  structure 
with  the  epithelium  of  the  surface,  a portion  of  the  vascnlar 
tubmucous  areolar  tissue  becomes  gradually  separated  and 
defined  from  that  which  surrounds  it,  and  assumes  a distinct 
form,  which  is  that  of  the  crown  of  the  future  tooth, — a 
single  cone  in  the  case  of  simple  teeth,  or  with  two  or  more 
eminences  in  the  complex  forma.  This  is  called  the  dental 
papilla  or  dentine  germ,  and  by  the  gradual  conversion  of 
•U  tisane  into  dentine  the  bulk  of  the  future  tooth  is 
formed,  the  uncalcified  central  portion  remaining  as  the 
pulp.  The  cooventiou  of  the  papilla  into  hard  tissue  com- 
mences at  the  outer  surface  of  the  apex,  and  gradually 
proceeds  downwards  and  inwards,  so  that  the  form  of  the 
papilla  exactly  determines  the  form  of  the  future  dentine, 
and  no  alteration  either  in  shape  or  aixe  of  this  portion  of 
the  tooth,  when  once  calcified,  can  take  place  by  addition 
to  its  outer  aurface.  In  the  meanwhile  calcification  of 
jportiou  of  the  cells  of  the  fuamel  organ,  which  adapts  itself 
like  a cap  round  the  top  of  the  dentinal  papilla,  and  has 
assumed  a somewhat  complex  structure,  results  in  the 
formation  of  the  enamel  coating  of  the  crown  of  the  tooth. 
While  these  changes  are  taking  place  the  tissues  immediately 
surrounding  the  tooth  germ  become  condensed  and  differen- 
tiated into  a capsule,  which  appears  to  grow  up  from  the 
bias  of  the  dental  papilla,  and  encloses  both  this  and  the 
enamel  germ,  constituting  the  follicle  or  tooth  sic.  Iiy 
the  ossification  of  the  inner  layer  of  this  follicle,  the 
comentum  is  formed.  This  substance  therefore,  unlike 
the  dentine,  increases  from  within  outwards,  and  its 
growth  may  therefore  be  the  cause  of  considerable  modi- 
fication of  form  and  enlargement,  especially  of  the  roots, 
of  certain  teeth,  as  those  of  Seals  and  some  Cetacea.  The 
delicate  homogeneous  layer  which  coats  the  enamel  surface 
(of  newly-formed  teetb,  in  which  ccmentum  is  not  found 
in  the  adult  state,  and  known  as  Nasmyth's  membrane,  is 
considered  by  Tomes  as  probably  a film  of  this  substance, 
too  thin  to  exhibit  its  characteristic  structure,  though  by 
others  it  is  believed  to  bo  derived  from  the  external  layer 
of  the  enamel  organ.  The  homology  of  the  teeth  with  the 
dermal  appendages,  hairs,  scales,  and  claws  has  already 
been  alluded  to,  and  it  will  now  be  seen  that  in  both  cases 
two  of  the  primary  embryonic  layers  are  concerned  in  their 
development,  the  meaoblast  and  epiblast,  although  in  very 
different  proportions.  In  the  hair  or  nail  the  part  derived 
from  the  epiblast  forms  the  principal  bulk  of  the  organ,  the 
meaoblast  only  constituting  the  papilla  or  matrix.  In  the 
tooth  the  epiblastic  portion  is  limited  to  the  enamel,  always 
of  relatively  small  bulk  aod  often  absent,  while  the  dentine 
(the  principal  constituent  of  the  tooth)  and  the  cementum 
are  formed  from  the  meaoblast. 

When  more  than  one  set  of  teeth  occur  in  mammals, 
those  of  the  second  set  are  developed  in  a precisely  similar 
jfenuer  to  the  first,  bnt  the  enamel  germ,  instead  of  being  . 
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derived  directly  from  an  independent  pc-*  *)f  the  oral 
epithelium,  is  formed  from  a budding  out  of  the  neck  of 
the  genn  of  the  tooth  succeeded.  In  the  case  of  the  true 
molars  which  have  no  predecessors,  the  germ  of  the  first 
has  an  independent  origin,  but  that  of  the  others  is  derived 
from  the  neck  of  the  genn  of  the  tooth  preceding  it  in  the 
series.  The  foundations  of  the  permanent  teeth  are  thus 
laid  as  it  were  almost  simultaneously  with  those  ot  their 
predecessors,  although  they  remain  in  many  cases  for  years 
before  they  are  developed  into  functional  activity. 

Although  the  commencement  of  the  formation  of  teeth 
takes  place  at  an  early  period  of  embryonic  life,  they  are/ 
in  nearly  all  mammals  still  concealed  beneath  the  gum  at 
the  time  of  birth.  The  period  of  eruption,  or  “ cutting  " 
of  the  teeth  as  it  is  called,  that  is,  their  piercing  through 
and  rising  above  the  surface  of  the  mucous  membrane, 
varies  much  in  different  species.  In  some,  as  Seals,  the 
whole  aeries  of  teeth  appear  almost  simultaneously  ; but 
more  often  there  are  considerable  intervals  between  their 
appearance,  the  front  teeth  usually  coming  into  place  first, 
and  those  at  the  back  of  the  mouth  at  a later  period.1 

General  Characters. — The  simplest  form  of  tooth  may  be 
exemplified  on  a large  scab  by  the  tusk  of  the  Elephant 
(fig.  1,  L).  It  is  a hard  mass  almost  entirely  composed 
of  dentine,  of  a conical  ahape  at  first,  but  during  growth 
becoming  more  and  more  cylindrical  or  uniform  in  width. 
The  enamel  covering,  present  on  the  apex  in  its  earliest 
condition,  soon  disappears,  hut  a thin  Layer  of  cementum 
covers  the  circumference  of  the  tooth  throughout  life.  On 
section  it  will  be  seen  that  the  basal  portion  is  hollow, 
and  contains  a large  conical  pulp,  as  broad  at  the  base 
os  the  tooth  itself,  and  deeply  imbedded  in  the  bottonf 
of  a recess  or  socket  in  the  upjier  maxillary  bona  Thit 
pulp  continues  to  grow  during  the  lifetime  of  the  animal, 
and  to  be  converted  at  its  surface  into  dentine.  The  tooth 
therefore  continually  elongates,  bat  the  use  to  which  the 
animal  subjects  it  in  its  natural  state  causes  the  apex  to  wear 
away,  at  a rate  generally  proportionate  to  the  growth  at 
the  base,  otherwise  it  would  become  of  inconvenient  length 
and  weight  Such  teeth  of  indefinite  growth  are  said  to  be 
“ rootless,”  or  to  have  " persistent  pulps." 

One  of  the  corresponding  front  teeth  of  man  (fig?  1, 
II.  and  III)  may  be  taken  as  an  example  of  a very 
different  condition.  After  its  crown  is  fully  formed  by 
calcification  of  the  germ,  the  pulp,  though  continuing 
to  elongate,  begins  to  contract  in  fiiameter;  a neck  or 
alight  constriction  is  formed ; and  the  remainder  of  the 
pulp  is  converted  into  the  root  (or  fang),  a tapering 
conical  process  which  is  imbedded  in  the  alveolar  cavity 
of  the  hone,  and  has  at  its  extremity  a minute  perfora- 
tion, through  which  tho  vessels  and  nerves  required  U 
maintain  the  vitality  of  the  tooth  enter  the  pulp  cavity, 
very  different  from  tho  widely  op<»n  cavity  at  the  bone  of 
the  growing  tooth.  When  the  crown  of  the  tooth  is  broad 
and  complex  in  character,  instead  of  having  a single  root, 
it  may  be  supported' by  two  or  more  roots,  each  of  which  » 
implanted  in  a distinct  alveolar  recess  or  socket,  and  to. 
the  apex  of  which  a branch  of  tho  common  pulp  cavity  is 
continued  (fig  1,  IV.).  Such  teeth  are  called  “ rooted  teeth.* 
When  they  have  once  attained  their  position  in  the  jaw, 
with  the  neck  a little*  way  above  the  level  of  the  upper 
margin  of  the  alveolus,  and  embraced  by  the  gum  or  tough 
fibn> vascular  membrane  which  covers  the  alveolar  border, 
and  having  the  root  fully  formed,  they  can  never  increase 
in  length  or  alter  their  position.  If  they  appear  to  do  ao 
in  old  age  it  is  only  in  consequence  of  absorption  and 
retrocession  of  tho  surrounding  alveolar  margins.  If,  as 

1 8m  the  eonrluaion  of  the  aitkls  Diosmv*  Croaks,  rt>L  rtL  p. 
233  *7  . for  s more  detailed  and  illustrated  account  of  the  structure 
and  development,  eapedalijr  of  the  human  loath. 
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often  happens,  their  surface  wean  away  in  mastication,  it 
is  never  renewed.  The  open  cavity  at  the  hate  of  the 
imperfectly  developed  rooted  tooth  (fig.  1,  II)  causes  it 
to  resemble  tho  persistent  rendition  of  the  rootless 
tooth.  The  latter 


is  therefore  a more 
primitive  condi- 
tion, the  forma* 
tion  of  tho  root 
being  a comple- 
tion of  the  process 
of  tooth  develop- 
ment Fancttoa- 
ally  ills,  however, 
difficult  to  say 
that  the  one  is  a 
higher  form  than 
the  other,  as 
they  both  serve 
important  and 
different  purposes 
in  the  animal 
economy. 

As  is  almost 
always  the  case 
in  nature,  inter* 
mediate  condi- 
tions between 
these  two  forms 
of  teeth  are  met 
with.  Some,  as 
the  molars  of  the 
Hone,  and  of 
many  Rodents, 
are  for  a time 


Q FlO.  1—  Section*  of  vartoua  form*  of 

Teeth.  L Incisor  of  JtUet*tun*,  with  pulp  emvltr  pri* 

8 rtitendjr  of*®  •*  IL  Unman  loclaor  darln* 

if  d«vw>iop<mrnt,  wkh  i**t  tmp«ff  »*tiy  wituwr!.  «*4  fmkp 
' etvkf  w MHjr  opes  *t  hue  111.  Cofn^cuiy  furmod 
1 human  tuds’T,  with  pulp  ratify  cwiartad  to  * mull 
n »pertur*  at  u>«  tr>6  «f  Um  •***  |v  Ii-in  a* 

with  bread  crown  and  iw*  junta,  V,  ||o.'*r  «l  Ox, 
1 with  runnel  covertu*  tba  erown  dawply  faMM  atvl 
wdh  the  tfrprwMinut  flUed  up  <*iUi  aniMMitia,  Tue 
0 lurfmcw  it  worn  bjr  u«j  ; otheiwit*  the  enamel  coating 
$ trcuW  be  ennilnwoui  at  tl*o  Uip  of  five  rvl^rt.  In  oil 
Hu  flffitue*  Uio  eiwnol  la  blech,  the  pulp  wbJto,  the 
3 denttae  nprcamted  by  bortxoottl  Bray*.  end  the  cw- 
] manual  by  dot*. 


growing,  but  ultimately  the  pulp  contracts,  forms  a neck 
and  distinct  root;,  and  censor  t.  grow.  The  annua  tasks  of 
tbs  Mask  Deer  and  of  the  Walras  have  persistent  pulps, 
and  are  open  at  their  base  antil  the  animal  is  of  advanced 
age.  when  they  clooe,  and  the  palp  ceases  to  be  renewed. 

"he  simplest  form  of  the  crown  of  a tooth  is  that  of 
a cone ; but  this  mny  ha  variously  modified.  It  may  ha 
flattened,  with  its  edges  sharp  and  catting,  and  pointsd  at 
the  apex,  as  in  the  laterally  compressed  premolare  of  most 
Carnivora,  or  it  may  be  cliiaeV  or  awl-shaped,  with  a 
straight  truncated  edge,  as  in  the  human  incieom;  or  it  mey 
he  broad,  frith  a flat  or  rounded  upper  surface.  Very  often 
there  is  a more  or  leas  prominent  ndge  eucireling  the  whole 
or  part  of  the  base  of  the  crown  just  above  tba  neck,  called 
the  elngulnm,  which  serves  as  a protection  to  the  edge  of 
the, gum  in  masticating,  and  is  beet  developed  in  fleek- 
eating  and  insectivorous  animals,  in  which  the  gums  are 
liable  to  be  injured  by  splinters  of  bone  or  other  hard  frag. 
moots  of  their  food.  The  form  of  the  crown  1c  frequently 
rendered  complex  by  the  development  upon  its  surface  of 
elevations  or  tubercles  called  cusps,  or  by  ridgsu  usually 
transverse,  but  sometimes  variously  curved  or  folded. 
When  the  crown  is  broad  and  the  ridgaa  greatly  developed, 
as  in  the  molars  of  ths  Elephant,  Horse,  and  Ox  (fig.  1,  V.), 
ch*  tote  vs  paces  between  them  ore  filled  with  cementum, 


which  supports  them  sad  makes  a solid  compact  mass  of 
tbs  whole  tooth.  When  such  a tooth  wean  away  at  th« 
surface  by  friction  against  the  opposed  tooth  of  the  other 
jaw,  the  different  density  of  the  layers  of  the  substances 
of  which  it  is  composed — enamel,  dentine,  and  cementum— 
arranged  in  characteristic  patterns,  causes  them  to  wear 
unequally,  the  hard  enamel  ridges  projecting  beyond  the 
others,  th»»  firing  rim  to  a grinding  surface  of  grant 
mechanical  advantage. 

-Succession  of  Tntk. — The  dentition  of  all  mam  mala  coin 
ai,ts  of  a definite  sat  of  teeth  almost  always  of  constant  and 
determinate  number,  form,  and  situation,  and,  with  few 
exceptions,  persisting  is  a functional  condition  throughout 
the  natural  term  of  the  animal's  life  In  many  species 
these  are  the  only  teeth  which  tho  animal  user  possesion, 
— ths  sat  which  ia  fin*  formed  being  permanent,  or,,  if 
accidentally  lest,  or  decaying  in  extrema  old  age,  not  being 
replaced  by othsra  These  animals  srecalladMonophycdont. 
Bat,  in  the  larger  number  of  mammals,  oertain  of  ths  tsatk 
are  preceded  by  others,  which  may  be  only  of  a very 
transient,  rudimentary,  and  fuoctionleae  character  (being 
in  the  Seals,  for  example,  abed  either  before  or  within  • 
few  dayi  after  birth),  or  may  be  considerably  developed, 
and  functionally  occupy  tho  plaoe  of  the  permanent  teeth 
for  a somewhat  lengthened  period,  during  the  growth  nod 
development  of  the  latter  and  of  the  jaws  Iu  all  case* 
these  teeth  disappear  (by  the  absorption  of  their  roots  and 
shedding  of  tho  crowns)  before  the  frame  of  the  animal 
las  acquired  complete  maturity  aa  evidenced  by  tho 
coalescence  of  the  epiphyses  of  tho  osseous  system.  An 
these  teeth  are,  aa  a general  rule,  present  daring  the  period 
in  which  the  animal  is  nonrished  by  the  milk  of  the 
mother,  ths  name  of  “milk  teeth”  (French  dtnii  dt  hit, 
German  MtiMHai)  has  been  commonly  accorded  to  them, 
although  it  must  bo  understood  that  tha  epoch  of  their 
presence  ia  by  no  meant  necessarily  synchronous  with  that 
of  lactation.  Animals  which  possess  such  teeth  are  called 
Diphyodout.  No  mammal  is  known  to  have  more  than 
two  sets  of  teeth ; and  tha  definite  and  orderly  replace- 
ment of  certain  members  of  tho  series  is  a process  of  quits 
a different  nature  from  tha  in  definite  succession  which  takes 
plan  in  all  tha  teeth  continuously  throughout  tho  lifetime 
of  tha  lower  vertebrates. 

When  the  milk  teeth  are  well  daveloped,  and  coutinuo 
iu  place  during  tha  greater  part  of  the  animal’s  growth,  as 
is  especially  the  case  with  the  Ungulata,  and,  thbugh  to  a 
lass  degree,  with  the  iVinafes  end  Carnivora,  their  use  is 
obvious,  as  taken  eU  together  they  form  structurally  a 
complete  epitome  on  a small  scale  of  the  more  numerous 
and  larger  permanent  eat  (sea  fig  9),  sod,  consequently, 
era  able  to  perform  tha  same  functions,  while  tune  ia 
allowed  for  the  gradual  maturation  oj  tho  latter,  and  espe- 
cially whils  the  jaws  of  the  growing  animal  are  acquiring 
the  aiia  sod  strength  sufficient  to  support  the  permanent 
teeth.  Thna4  animals,  therefore)  thut  bate  a well-developed 
and  tolerably  persistent  act  of  milk  teeth  may  be  considered 
to  bo  in  a higher  state  of  development,  qnc-.it/  dentition, 
than  than  that  have  tha  milk  tooth  absent  or  rudimentary. 

ft  ia  a vary  general  role  that  individual  teeth  of  the 
milk  and  permanent  set  have  af  close  relationship  to  ono 
another,  being  originally  formed,  as  mentioned  above,  in 
exceedingly  near  proximity,  and  with,  at  all  events  aa  far  as 
tha  enamel  germ  is  concerned,  a direct  connexion.  More- 
uvm,  at  the  iaUat  ultimately  come  to  occupy  the  position 
in  the  alveolar  border  temporarily  bald  by  the  former,  they 
are  spoken  of  respectively  at  tba  predecessors  or  an  wesson, 
of  each  other.  But  H must  be  understood  that  milk  teeth 
may  be  present  which  have  no  successor*  in  the  permanent 
aeries,  sod,  what  ia  far  more  general,  permanent  tenth  may 
have  no  predecessors  in  tho  milk  series 
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The  complete  series  of  permanent  teeth  of  most  mammals 
iorms  a complex  machine,  with  its  several  petto  adapted 
for  different  functions, — the  most  obvious  structural 
modification  for  thia  purposo  being  an  iocreaaed  complexity 
of  the  individual  components  of  the  aerie*  from  the  anterior 
towards  the  posterior  extremity  of  snch  series  Since,  oe 
has  just  been  said,  the  complete  series  of  the  milk  teeth 
often  present*  structurally  and  functionally  n similar 
machine,  but  composed  of  fewer  individual  members,  and 
the  anterior  of  which  ere  os  simple,  end  the  posterior  as 
complex,  as  those  occupying  corresponding  positions  in  the 
permanent  series, — and  since  the  milk  teeth  ore  only 
developed  in  relation  to  the  anterior  or  lateral,  never  to 
the  most  posterior  ol  the  permanent  series, — it  follows  that 
the  hinder  milk  teeth  are  usually  more  complex  than  the 
teeth  of  which  they  ere  the  predecessors  in  the  permanent 
aeries,  and  represent  functionally,  not  their  immediate  suc- 
cessors, bat  those  more  posterior  permanent  teeth  which 
have  no  direct  predecessors.  This  character  is  clearly  eeen 
in  those  animals  in  which  the  various  members  of  the  molar 
aeries  are  well  differentiated  from  each  other  in  form,  as 
the  Carnivora,  and  also  in  Man. 

In  animals  which  have  two  sets  of  teeth  the  number  of 
the  teeth  of  the  permanent  series  which  are  preceded  by 
milk  teeth  varies  greatly,  being  sometimes,  as  in  Marsupials 
and  some  Rodents,  as  few  as  one  on  each  side  of  each  jaw, 
and  sometimes  including  the  larger  portion  of  the  series. 

Although  there  are  difficulties  in  some  case*  in  arriving 
at  a satisfactory  solution  of  tbs  question,  it  is,  on  the 
whole,  safest  to  assume  that  when  only  one  set  of  teeth 
is  present,  these  correspond  to  the  permanent  teeth  of  the 
Dipbyodonts.  When  this  one  set  is  completely  developed, 
and  remains  in  nse  throughout  the  animal's  life,  there  cau 
be  no  question  on  this  subject  When,  ou  the  other  hand, 
the  teeth  are  rudimentary  and  transient  as  in  the  Whale- 
bone Whales,  it  is  possible  to  consider  them  as  representing 
the  milk  series ; but  there  are  weighty  reasons  in  favour 
of  the  opposite  conclusion.1 

General  Arrangement,  Homologiet,  and  Natation  of  Teeth 
•/  Mammals. — The  teeth  of  the  two  sides  of  the  jaws  are 
always  alike  in  number  and  character,  except  iu  esses  of 
accidental  or  abnormal  variation,  end  in  the  one  remark- 
able instance  of  constant  deviation  from  bilateral  symmetry 
among  mammals,  the  tusks  of  the  Narwltol  'see  fig.  49, 
p.  398),  in  which  the  left  is  of  immense  site,  and  the  right 
rudimentary.  In  those  animals  also,  os  the  Dolphins  and 
some  Armadillos,  which  have  a very  large  seriee  of  similar 
teeth,  not  always  constant  in  number  in  different  indi- 
viduals, there  may  be  difference*  in  the  two  sides  ; but, 
apart  from  these,  in  describing  the  dentition  of  any 
mammal,  it  is  quite  sufficient  to  give  the  number  and 
cliaracters  of  the  teeth  of  one  side  only.  As  the  teeth  of 
the  upper  and  the  lower  jaws  work  against  each  other  in 
masticating,  there  is  n general  correspondence  or  harmony 
between  them,  the  projections  of  one  scries,  when  the 
mouth  is  dosed,  fitting  into  corresponding  depressions  of 
the  other.  Thsre  is  also  a general  resemblance  in  the 
number,  characters,  and  mode  of  succession  of  both  series, 
no  that,  although  individual  teeth  of  the  upper  nod  lower 
jaws  may  not  be  in  any  strict  sense  of  the  term  homologous 
parts,  there  is  a great  convenience  in  applying  the  same 
descriptive  terms  to  the  one  which  arc  used  for  the  other. 

The  simplest  dentition  as  a whole  is  that  of  many  species 


1 This  sad  other  q-irstioas  eoecerel&s  the  hew  nloglss,  m latino, 
Wsoswtog  ol  the  teeth  ut  utmmil*  srs  more  -fully  developed  m two 
memoir,  by  the  prevent  writer  : Hemnrk,  oh  the  Homo  login,  »od 

Hotetion  of  the  Teeth  of  the  Msmmslie,"  in  the  Journal  at  Anatomy 
mi  Phytiahn,  Vol.  ht.  J>.  Sda,  IMS , end  “ Nila  on  the  first  or 
Milk  Dentition  at  the  Mammalia,"  to  the  front,  Oiontalaolcal  Sudan 
if  Ureal  Artiom,  l#7t. 
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of  Dolphin  (fig.  2),  In  which  (he  crowns  are  single-pointed, 
slightly  curved  cones,  and  ths  roots  also  single  and  taper- 
ing, and  all  alike  in  form  from  ths  anterior  to  the  posterior 
end  of  the  series,  though  it  may  be  with  some  Might 
difference  in  site,  those  at  ths  two  extremities  of  tho 


Fid.  Is  Pppif  lad  Ldwrer  Teeth  ol  one  ride  of  the  M*nl>  of  a Dolphin  {la<j*m* 
rhv+chvt).  •«  aft  aaannto  of  the  homodoat  tj-pe  ol  fU-utSUon.  The  bone  tffnw 
Inx  the  outer  *Ua  of  iho  rx>t»  of  Uw  teeth  hae  b**a  rtOKurd  to  a bo*  that' 
aim  pie  character. 

eeriea  being  rather  smaller  than  the  others.  Snch  a den 
tition  is  called  Homodont,  and  in  tbe  case  cited,  as  the 
teeth  are  sever  changed,  it  is  also  Monophyodout  Such 
teeth  are  adapted  only  for  catching  slippery  living  prey, 
at  fish, 

Iu  a very  large  number  of  mammals  the  teeth  of  different 
parts  of  the  series  are  more  or  less  differentiated  in 
character,  and  have  different  function*  to  perform.  Thu 
front  teeth  are  simple  and  one-rooted,  and  are  adapted  for 
catting  end  seizing  They  are  called  “incisors."  The  bock 
teeth  hare  brooder  and  snore  complex  crowns,  tnbercakted 
or  ridged,  end  they  are  supported  on  two  or  more  roots. 
They  crush  •»  grind  the  food,  and  are  hence  called  “molars." 
Many  animals  have,  between  these  two  sets,  a tooth  at 
each  corner  of  the  mouth,  longer  and  more  pointed  than 
the  others,  adapted  for  tearing  or  stabbing^  or  for  fixing 
struggling  prey.  From  the  conspicuous  development  of 
each  teeth  in  the  Carnivora,  especially  the  Doge,  they  have 
received  the  name  of  "canines."  A dentition  with  itt, 
component  parts  so  differently  formed  that  these  distinctive 
terms  are  applicable  to  them  is  called  HeUrodoaL  In 
most  cases,  though  by  no  means  invariably,  animals  with 
Heterodont  dentil. on  are  also  Dipbyodont, 

This  general  arrangement  is  extremely  obvious  in  ft 
considerable  number  of  mammals ; and  closer  examination 
shows  that,  under  very  great  modifications  in  detail,  there 
is  a remarkable  uniformity  of  essential  character*  in  the 
dentition  of  a large  number  of  members  of  tbe  clns* 
belonging  to  different  orders  and  not  otherwise  closely 
allied,  so  much  that  it  has  been  possible  (chiefly  through 
tbe  researches  of  Professor  Owen)  to  formolato  a common 
plan  of  dentition  from  which  the  other*  have  been  derived 
by  the  alteration  of  some  and  suppression  of  other 
members  of  the  series,  end  occasionally,  bat  very  rarely, 
by  addition.  Tbe  records  of  palaeontology  fully  confirm 
this  view,  as  by  tracing  back  many  group*  now  widely 
teparated  in  dental  character*  we  find  a gradual  approxi- 
mation to  a common  type.  In  thia  generalized  form  of 
mammalian  dentition  (which  is  best  exemplified  in  the 
genera  Anoplotheritm  and  Bomalodontotherium)  the  entire 
Dumber  of  teeth  present  is  it,  or  1 1 above  and  1 1 below 
on  each  aid*.  Those  of  each  jaw  ore  placed  in  costimioua 
scries  without  intervals  between  them ; and,  although  the 
anterior  teeth  are  simple  cud  single-rooted,  and  the  pos- 
terior teeth  complex  end  with  several  roots,  ths  transition 
between  the  two  kind*  is  gradnal. 

In  dividing  and  grouping  such  teeth  for  the  purpose 
of  description  and  comjiarisou,  more  definite  characters 
are  required  than  those  derived  merely  from  form  or 
function.  The  first  step  towards  a classification  has 
been  made  by  the  observation  that  the  upper  jaw  is 
composed  of  two  boons,  the  premaxills  sod  the  maxilla, 
trd  ths*  the  suture  between  these  bones  separates  the 
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three  anterior  teeth  from  tlie  others  Tlicee  three  teeth 
'then,  which  are  implanted  by  their  root*  in  the  pre- 
maxilla, form  a distinct  group,  to  which  the  name  of 
“incisor*  is  applied.  This  distinction  is,  however,  not 
so  important  as  it  appears  at  first  sight,  for,  os  mentioned 
when  speaking  of  the  development  of  the  teeth,  their 
connexion  with  the  bone  is  only  of  a secondary  nature, 
and,  although  *fc  happens  conveniently  for  oar  parpose 
that  in  the  great  majority  of  cases  the  segmentation  of 
the  bone  coincides  with  the  interspace  between  the  third 
&t»u  fourth  tooth  of  the  series,  still,  when  it  does  nut 
happen  to  do  so,  as  io  the  case  of  tho  Mole,  wo  must  not 
give  too  much  weight  to  this  fact,  if  it  contravenes  other 
reasons  for  determining  tho  homologies  of  the  teeth.  The 
eight  remaining  teeth  of  the  upper  jaw  offer  a natural 
division,  inasmuch  as  the  posterior  three  never  have 
milk  predecessors,  and,  although  some  of  the  anterior 
teeth  may  be  in  the  same  case,  the  particular  one  pre- 
ceding these  three  always  has  such  a predecessor.  These 
three  then  are  grouped  apart  os  tho  “molars,"  or  “true 
malare,”  as  somo  of  the  teeth  in  front  of  them  often  have 
a molariform  character.  Of  the  five  teeth  between  the 
incisors  and  molars  the  most  anterior,  or  tost  which  is 
nsually  situated  close  behind  the  premaxillary  suture, 
almost  always,  as  soon  os  any  departure  takes  place  from 
the  simplest  and  most  homogeneous  type,  assumes  a 
lengthened"  an J pointed  form,  and  is  the  tooth  so  developed 
as  to  constitute  the  “canine  " or  “laniary’*  tooth  of  the  Car- 
nivora, the  tusk  of  the  Boar,  Ac.  It  is  customary  therefore 
to  call  this  tooth,  whatever  its  sue  or  form,  the  “canine.” 
T.Ke  remaining  four  are  the  “promolars”  or  “false 
molrra"  This  system  of  nomenclature  has  been  objected 
to  as  being  artificial,  and  in  many  cases  not  descriptive, 
the  distinction  between  premolars  and  canine  especially 
being  sometimes  not  obvious,  but  the  terms  are  now  in  such 
general  use,  and  are  so  practically  convenient— especially  if, 
as  it  is  best  to  do  in  all  such  cases,  we  forget  their  original 
signification,  and  treat  them  as  arbitrary  signs — that  it  is 
not  likely  they  will  be  superaedod  by  any  that  have  been 
proposed  as  substitutes  for  thorn. 

. With  regard  to  the  lower  teeth  the  difficulties  are 
greater,  owing  to  the  absence  of  any  suture  corresponding 
to  that  which  defines  the  incisors  above;  but,  as  the 
number  of  the  teeth  is  the  same,  as  the  corresponding  teeth 
are  preceded  by  milk  teeth,  and  as  in  the  largo  majority  of 
coses  it  is  the  fourth  tooth  of  the  series  which  is  modified 
in  the  same  way  as  tho  canine  (or  fourth  tooth)  of  the  upper 
jaw,  it  is  quite  reasonable  to  adopt  the  same  divisions  os 
with  the  upper  aeries,  and  to  call  the  first  three,  which  are 
implanted  in  the  part  of  the  mandible  opposite  to  the  pre- 
maxilla, the  incisors,  the  next  the  canine,  the  next  four 
tiie  premolars,  and  the  last  three  the  molars.  It  may  be 
observed  that  when  the  mouth  is  closed,  especially  when 
the  opposed  surfaces  of  the  teeth  present  an  irregular  out- 
line, the  corresponding  upper  and  lower  teeth  aro  not 
exactly  opposite,  otherwise  the  two  series  could  not  fit  into 
one  another,  but  as  a rule  the  points  of  the  lower  teeth 
shut  into  the  interspaces  in  front  of  the  corresponding  teeth 
of  the  upper  jaw.  This  is  seen  very  distinctly  in  tho 
canine  teeth  of  tho  Carnivora,  and  is  a useful  guide  in 
determining  the  homologies  of  the  teeth  of  the  two  jaws. 
Objections  have  certainly  been  made  to  this  view,  because, 
in  certain  rare  cases,  the  tooth  which,  according  to  it, 
would  be  called  the  lower  canino  has  the  form  and  function 
of  an  incisor  (as  in  Ruminants  and  Lemurs),  and  on  the 
other  hand  (os  In  Ortodon,  an  extinct  Ungulate  from 
North  America)  the  tooth  that  would  thns  be  determined 
ea  the  first  premolar  has  the  form  of  a canine ; but  U 
•bottld  not  be  forgotten  that,  as  in  all  such  coses,  definitions 
derived  from  fora,  and  function  alone  are  quite  as  open  to 


j objection  as  those  derived  from  position  and  relation  to  *ur- 
| rounding  parts,  or  still  more  sa 
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I)OC  |f«u  /omiJmrUK  »Uh  U;o  tyraboli  b«  «bkb  <UT*r«*|  toad)  tv* 
Commonly  dcMjfnatcd.  The  third  upper  nvour  (m  1)  It  the  onlr  tooth  mntJng 
In  thla  tflJmaJ  to  complete  the  typical  beterodoat  uummallan  OeotHion. 

For  the  sake  of  brevity  the  complete  dentition,  arranged  I 
according  to  these  principles,  is  often  described  by  the  M-  ! 
lowing  formula,  the  uumbere  above  the  line  repreeenting 
the  teeth  of  the  upper,  those  below  the  line  those  of  the  lower 
jaw:  — incisors  IfJ,  canines  premolan  molar, 
Jn”tTrn ; total  41.  As,  howsver,  initial  letters  may  be 
substituted  for  the  names  of  each  group,  and  it  ia  quite 
unnecessary  to  give  more  than  the  numbers  of  the  teeth 
on  one  side  of  the  mouth,  the  formula  may  be  conveniently 
abbreviated  into — 

*1.  4p1>  "S“H;  total  44. 

rhe  individual  teeth  of  each  group  arc  always  enumerated 
from  before  backwards,  and  by  such  a formula  as  tbs 
following — 

i 1,  C 2,  < 3.  e,  y i,  y 2,  y 8,  p 4,  « i,  ..  8,  m 8 _ 

. 1 I 2,  t 8,  c,  y 1,  y 2,  y 3,  f 4,  m 1,  m 8,  m 8 
a spcc.al  numerical  designation  ia  given  by  which  each  one 
can  be  indicated.  In  mentioning  any  single  tooth,  such  a 
sign  as  will  mean  the  first  upper  molar,  the  first  lower 
molar,  and  so  on.  The  use  of  such  signs  saves  much  time 
and  space  in  description. 

It  was  part  of  the  view  of  the  founder  of  this  system  of 
dental  notation  that,  at  least  throughout  the  group  of 
mammals  whose  dentition  is  derived  from  this  general 
type,  each  tooth  has  its  strict  homologne  In  all  species,  and 
that  in  those  cases  in  which  fowor  than  the  typical  lumber 
are  present  (as  in  all  exutinc  mammals  except  the 
genera  Set,  Gymnura,  Taipa,  and  UyayaU)  the  teeth  that 
are  missing  can  be  accurately  defined  According  to  this 
view,  when  the  number  of  incisors  falls  short  of  three 
it  is  assumed  that  the  absent  ones  are  missing  from  the 
outer  and  posterior  end  of  the  series.  Thus  when  there  ia 
bnt  one  inciser  present,  it  is  • 1;  when  two,  they  are*  1 and 
t 2.  Furthermore,  when  the  premolan  and  the  molar* 
aro  below  their  typical  number,  the  absent  teeth  are 
missing  from  the  fore  pert  of  the  premolar  series,  and 
from  the  back  pert  of  the  molar  series.  If  this  were 
invariably  so,  the  labours  of  tboss  who  describe  teeth 
would  be  greatly  simplified;  but  there  are  r --fortun- 
ately so  many  exceptions  that  a close  scrutiny  into  ‘ha 
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situation,  relations,  and  development  of  a tooth  may  bo 
requircl  before  its  nature  can  be  determined,  and  in  some 
cases  the  evidence  at  our  disposal  b scarcely  sufficient  for 
the  purpose. 

The  milk  dentition  is  expressed  by  a similar  formula, 
d for  deciduous  being  commonly  added  before  the  letter 
expressive  of  the  nature  of  the  tooth.  As  the  tlireo 
molars  and  (almost  invariably1)  tho  first  premolar  of 
the  permanent  series  havo  no  predecessors,  tho  typical 
milk  dentition  would  be  expressed  as  follows — di  dt 

i/ hi  § - If  — 28.  The  teeth  which  precede  tho  premolara  of 
m the  permanent  scries  are  all  called  molars  in  tho  milk 
dentition,  although,  as  a general  rule,  in  form  andfanction 
they  represent  in  a condensed  form  the  whole  premolar 
and  molar  series  of  the  adult.  When  there  is  a marked 
difference  between  tho  premolara  and  molars  of  the 
permanent  dentition,  tho  first  milk  molar  resembles  a 
premolar,  and  tho  lost  1ms  tho  characters  of  the  posterior 
true  molar. 

Tho  dentition  of  all  the  animals  of  the  orders  Primatest 
tlons  Carnivora,  Inteelivora , Ckirojtfera,  and  Ungnlata  can 
clearly  bo  derived  from  the  above-described  generalized 
* type.  Tho  samo  may  bo  said  of  the  Rodents,  and  even 
trpo.  the  Proboscides , though  with  greater  modification,  at 
least  in  the  oxisting  members  of  the  order.  It  is  also 
apparent  in  certain  extinct  Cetaceans,  as  Zevglodmi  and 
Siaalodon^  but  it  b dillicull  to  find  any  traces  of 
it  in  existing  Cetacea , Si  rent  a,  or  any  of  the  so-called 
Edentata.  Alt  tho  Marsupials,  different  as  they  are  in 
their  genoral  structure  and  mode  of  life,  and  variously 
modified  as  b their  dentition,  present  in  this  system  of 
organa  some  deep-lying  common  characters  which  show 
their  unity  of  origin.  The  generalized  type  to  which  their 
dentition  can  be  reduced  presents  considerable  resemblance 
to  that  of  tho  placental  mammals,  yet  differing  in  details. 
It  b markedly  heterodont,  and  susceptible  of  division 
into  incisors,  canines,  premolars,  and  molars  upon  the 
same  principles.  The  whole  number  is,  however,  not 
limited  to  forty- four.  The  incisors  may  be  ss  numerous  as 
five  on  each  side,  and  are  almost  always  different  in  number 
in  tho  upper  and  the  lower  jaw.  The  premolara  and  molars 
aro  commonly  Beven,  as  in  the  placental  mammals,  but  their 
arrangement  is  reversed,  as  there  are  four  true  molars  and 
three  premolars  ; and  finally  the  milk  dentition  of  all  kuowo 
Marsupials,  existing  or  extinct,  is  (if  not  entirely  absent) 
limited  to  n single  tooth  on  each  side  of  each  jaw,  this 
being  tho  predecessor  of  the  last  permanent  premolar. 

In  very  f«w  mammals  are  teeth  entirely  absent.  Even 
in  the  Whalebone  Whales  their  germs  aro  formed  in  the 
same  manner  and  at  the  same  period  of  life  as  in  other 
mammals,  and  Sven  become  partially  calcified,  but  they 
never  fine  above  the  gums,  and  completely  disappear  before 
the  birth  of  the  animal  In  some  species  of  the  order 
Edentata^  the  true  Anteaters  and  the  Pangolins,  no  traces 
•f  teeth  havo  been  found  at  any  age.  The  Monohrtmata 
aro  in  like  case,  although  the  Om ithorh ynchus  baa 
flattened,  ridged,  horny  plates  at  die  back  of  both  jaws, 
which  answer  the  purpose  of  molar  teeth. 

Modifications  of  the  Teeth  in  Relation  to  their  Function*. 
— The  principal  functional  modifications  noticed  in  the 
dentition  of  Mammalia  may  be  rongbly  grouped  as  (1) 
piscivorous,  (2)  carnivorous,  (3)  insectivorous,  (4)  omni- 
vorous, and  (5)  herbivorous,  each  luring,  of  course, 
numerous  variations  and  transitional  conditions. 

1.  Tho  essential  characters  of  a piscivorous  dentition  aro 
best  exemplified  in  the  Dolphins,  and  also  (os  modifications 
of  the  carnivorous  type)  in  the  Scab  It  consists  of  an 
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elongated,  rather  narrow  mouth,  wide  gape,  with  numerous 
eubequa),  corneal,  sharp- pointed,  recurved  teeth  adapted 
simply  to  rapidly  seize,  out  not  to  divide  or  masticate, 
active,  slippery,  but  not  powerful  prey.  All  animals  which 
feed  on  fish  as  a rule  swallow  and  digest  them  entire,  a 
process  which  the  structure  of  prey  of  this  nature,  especi- 
ally the  intimate  inlerblending  of  delicate,  sharp-pointed 
bones  with  the  muscles,  renders  very  advantageous,  and 
for  which  the  above-described  type  of  dentition  b best 
adapted. 

2.  The  carnivorous  type  of  dentition  is  shown  in  its 
most  perfect  development  among  exbting  mammals  is 
the  Felidm.  The  function  being  here  to  seize  and  kill 
struggling  animals,  often  of  large  size  and  great  musculan 
power,  the  canines  are  immensely  developed,  trenchant,  ana 
piercing,  and  are  situated  wide  apart  so  as  to  give  the 
firmest  hold  when  fixed  in  the  victim's  body.  The  jaws 
are  as  abort  as  is  consistent  with  the  free  action  of  the 
canines,  so  that  no  power  may  bo  lost.  The  incisors  are 

! very  small,  so  as  not  to  interfere  with  the  penetrating 
j action  of  the  canines,  and  tho  crowns  of  the  molar  scries 
are  reduced  to  scissor-liko  blades,  with  which  to  pore  off 
the  soft  tissues  from  the  large  bones,  or  to  divide  into 
small  pieces  the  les3  dense  portions  of  the  bono  for  the 
eake  of  nutriment  afforded  by  tho  blood  and  marrow  it 
contains.  The  gradual  modification  between  this  and  tiff 
two  fallowing  types  will  bo  noticed  in  thev  appropriate 
places. 

3.  In  the  most  typical  insectivorous  animajs,  os  the  ia*>oi 
Hedgehogs  and  Shrews,  the  central  incisors  are  elongated,  voio** 
pointed,  and  project  forwards,  those  of  the  upper  and  lower 

jaw  meeting  like  the  blades  of  a pair  of  forceps,  so  as 
readily  to  secure  small  active  prey,  quick  to  elude  capture, 
but  powerless  to  resist  when  ouco  seized.  The  crowns  of 
tho  molars  aro  covered  with  numerous  sharp  edges  and 
points,  which  working  against  ouch  other,  rapidly  cut  up 
the  hard  cased  insects  into  little  pieces,  fit  for  swallowing 
and  digestion. 

4.  Tho  omnivorous  type,  especially  that  adapted  for  the  Omni- 
consumption  of  soft  vegetable  substances,  such  as  fruits  of  wok* 
various  kinds,  may  be  exemplified  in  the  dentition  of  Man, 

of  most  Monkeys,  and  of  the  less  modified  Pigs.  The  * 
incisors  are  moderate,  subequal,  and  cutting.  If  the 
canines  ore  enlarged,  it  b usually  for  other  purposes  than 
those  connected  with  food,  and  only  in  the  male  sex.  Tho 
molars  havo  tbeir  crowns  broad,  flattened,  and  elevated 
into  rounded  tubercles. 

3.  In  the  most  typically  herbivorous  forms  of  dentition,  Herhi- 
as  seen  in  the  Horse  and  Kangaroo,  the  incisors  aro  well  mrous. 
developed  and  tienebant,  adapted  for  cutting  off  the 
herbage  on  which  the  animals  feed  ; the  canines  arc  rudi- 
mentary or  suppressed ; the  molars  are  large,  with  broad 
crowns,  which  in  tho  simplest  forms  have  strong  transverse 
ridges,  but  may  become  variously  complicated  in  the  higher 
degrees  of  modification  which  this  type  of  tooth  assumes. 

The  natural  groups  of  mammals,  or  those  which  in  our 
present  state  of  knowledge  we  have  reason  to  believe  are 
truly  related  to  each  other,  may  each  contain  examples  of 
more  than  one  of  these  modifications.  Thus  the  Primates 
have  both  omnivorous  and  insectivoroas  forma  The 
Carnivora  show  piscivorous,  Arnivorous,  insectivorous,  end 
omnivorous  modifications  of  their  common  type  of  denti- 
tion. The  Ungvlaia  end  the  Rodentia  have  among  them 
the  omnivorous  and  various  modifications,  both  simple  and 
complex,  of  the  herbivorous  type.  The  hfartttpialia  exhibit 
examples  of  all  forms,  except  the  purely  piscivorous. 

Other  orders,  more  restricted  in  number  or  in  habits, 
as  the  Proboseidca  and  CYfacea,  naturally  do  not  show  ao 
great  a variety  in  the  dental  structure  of  their  members. 

In  considering  the  taxonomic  value  to  be  assigned  to 
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the  modifications  of  teeth  of  mammals,  two  principles,  often 
opposed  to  each  other,  which  have  been  at  work  in  produc- 
ing these  modifications,  must  be  held  in  view : — (I)  the 
type,  or  ancestral  form,  as  wo  generally  now  -call  it, 
characteristic  of  each  group,  which  in  most  mammals  is 
itself  derived  from  the  still  more  generalized  type  described 
above ; and  (2)  variations  which  have  taken  place  from  thia 
type,  generally  in  accordance  with  special  functions  which 
the  teeth  are  called  upon  to  fulfil  in  particular  cases.  These 
variations  are  sometimes  so  great  os  completely  .to  mask 
the  primitive  type,  and  in  this  way  the  dentition  of  many 
animals  of  widely  different  origin  has  come  to  present  a 
remarkable  superficial  resemblanco,  as  in  the  case  of  the 
Wombat  (a  Marsupial),  the  Aye- Aye  (a  Lemur),  and.  the 
Kodenta,  or  as  in  the  case  of  the  Thylacine  and  the  Dog. 
In  all  these  examples  indications  may  generally  be  found 
of  the  true  nature  of  the  case  by  examining  the  earlier 
conditions  of  dentition;  for  the  characters  of  the  milk 
teeth  or  the  presence  of  rudimeutary  or  deciduous  mem- 
bers of  the  permanent  set  will  generally  indicate 
the  route  by  which  the  specialized  dentition  of 
the  adult  has  been  derived.  It  is  perhaps  owing 
to  the  importance  of  the  dental  armature  to  the 
well  being  of  the  animal  in  procuring  its  susten- 
ance, and  preserving  its  lifo  from  the  attacks  of 
enemies,  that  great  changes  appear  to  have  taken 
place  so  readily,  and  with  euch  comparative 
rapidity,  in  the  form  of  these  organs,  changes 
often  accompanied  with  but  little  modification  in 
the  general  structure  of  the  animal  Of  this  pro- 
position the  Aye  Aye  ( CMromys ) among  Lemurs, 
tho  Walrus  among  Seals,  and  the  Narwhal 
among  Dolphins  form  striking  examples ; as,  in 
all,  the  superficial  characters  of  their  dentition 
would  entirely  separate  thep  from  tho  animals 
with  which  all  other  evidence  (even  including  the 
mode  of  development  of  their  teeth)  proves  their 
dose  affinity. 


axial  portion  belonging  to  tho  head  and  trunk,  and  an 
appendicular  portion  belonging  to  the  limbs.  There  are 
also  certain  bones  called  splanchnic,  being  developed  within 
the  substance  of  some,  of  the  viscera.  Such  are  the  os 
cordis  end  os  penis  found  in  some  mammals. 

It  is  characteristic  of  all  the  larger  bones  of  the  Mam- 
malia that  their  ossification  takes  its  origin  from  several 
distinct  centres.  One  near  tho  middle  of  the  bone,  and 
spreading  throughout  its  greater  portion,  constitutes  tho 
diaphysis,  or  u shaft,”  in  the  case  of  the  long  bones. 
Others  near  the  extremities,  or  in  projecting  parts,  form 
the  epiphyses , which  remain  distinct  daring  growth,  but 
ultimately  coalesce  with  the  rest  of  the  bone. 

The  axial  skeleton  consists  of  the  sknll,  tho  vertebral 
column  (prolonged  at  the  posterior  extremity  into  the  tail), 
the  sternum,  and  the  ribs. 

In  the  shull  of  adult  mammals,  all  the  bones,  except  the 
lower  jaw,  the  auditory  ossicles,  aod  the  bones  of  the  hyoid 
arch,  are  immovably  articulated  together,  their  edges  being 
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of  dense  fibrous  and  cartilaginous  tissues,  of  which 
portions  remain  through  Life  in  this  state,  but 
the  greater  part  is  transformed  during  the  growth 
of  the  animal  into  bone  or  osseous  tissue. 

This  is  characterized  by  a peculiar  histological  structure 
and  chemical  composition,  being  formed  . mainly  of  a 
gelatinous  basis,  strongly  impregnated  with  salts  of  lime, 
chiefly  phosphate,  and  disposed  in  a definite  manner,  con- 
taining numerous  minute  nucleated  spaces  or  cavities  called 
lacunae,  connected  together  by  delicate  channels  or 
canaliculi,  which  radiate  in  all  directions  from  the  sides  of 
the  lacunro.  Tarts  composed  of  bone  are,  next  to  the 
teeth,  tbe  roost  imperishable  of  all  tho  organa  of  the  body, 
often  retaining  their  exact  form  and  internal  structure  for 
ages  after  every  trace  of  all  other  portions  of  tbe  organiza- 
tion has  completely  disappeared,  and  thus,  in  the  case  of 
extinct  animals,  affording  tho  only  means  of  attaining  a 
knowledge  of  their  characters  and  affinities.1 

In  the  Armadillos  and  their  extinct  allies  alone  is  an 
ossified  exoskeleton,  or  bony  covering  developed  in  the 
•kin,  present.  In  all  other  mammals  the  skeleton  is  com- 
pletely internal.  It  may  be  described  as  consisting  of  an 


1 8*o  for  the  principal  modification*  of  the  skeleton  of  this  class,  the 
l*rg*  an d beautifully  Illustrated  OAiographie  of  Do  Blainrille,  1835- 
54  ; the  section  devoted  to  thia  subject  in  Braun's  Klasm  vnd  Ord- 
mmmm  dot  IMMUl Ac,  by  Giebel,  1874-79;  sad  An  Introduction 
to  tho  Osteology  of  tM  Mammalia,  by  W.  H.  FJowtr,  Id  ed.  1875. 
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in  close  contact,  often  interlocking  by  means  of  fine  denti- 
cnlatione  projecting  from  one  bone  snd  fitting  into  corre- 
sponding depressions  of  the  other,  and  held  together  by  the 
periosteum,  or  fibrous  membrane  investing  the  bones,  pass- 
ing directly  from  one  to  the  other,  permitting  no  motion, 
beyond  perhaps  a slight  yielding  to  external  pressure.  In 
old  animats  there  is  a great  tendency  for  the  different  bones 
to  become  actually  united  by  the  extension  of  ossification 
from  one  to  tbe  other,  with  consequent  obliteration  of  the 
sutures.  The  cranium,  thus  formed  of  numerous  originally 
independent  ossifications,  retaining  through  life  more  or 
less  of  their  individuality,  or  all  fused  together,  according 
to  the  species,  the  age,  or  even  individual  peculiarity,  con- 
sists of  a brain  case,  or  bony  capsule  for  enclosing  and 
protecting  the  brain,  and  a face  for  the  support  of  the 
organs  of  sight,  smell,  and  taste  and  of  those  concerned 
in  seizing  and  masticating  the  food.  The  brain  case 
articulates  directly  with  the  anterior  cervical  vertebra,  by 
means  of  a pair  of  oval  eminences,  called  condyles,  placed 
on  each  side  of  the  large  median  foramen  which  transmits 


* Tbit  snd  msny  of  th«  following  figure*  art  uk«n  from  Flow** 
Qoteotoyy  e/  the  Mammalia,  MscxmJUo,  2875. 
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the  spinal  cord.  It  consists  of  a banal  a* is,  continuous 
aerially  with  the  axes  or  centra  of  the  vertebrae,  and  of  an 
arch  above,  roofing  over  and  enclosing  the  cavity  which 
contains  the  cephalic  portion  of  the  central  nervous  sys- 
tem (see  fig.  4).  The  base  with  its  arch  is  composed  of 
three  segments  placed  one  before  the  other,  each  of  which 
is  comparable  to  a vertebra  with  a greatly  expanded  neural 
arch.  The  binder  or  occipital  segment  consists  of  the 
basi-occipital,  ex-occipital,  ard  Bupra-occ*pital  bones;  the 
middle  segment  of  the  basi  sphenoid,  ali-sphenoid,  and 
perietal  bones;  and  tbe  anterior  segment  of  the  pre- 
sphenoid, orbito-sphenoid,  and  frontal  bones.  The  axis  is 
continued  forwards  into  the  mescthmoid,  or  Beptum  of  the 
nose,  around  which  the  bones  of  the  face  are  arranged  in 
a manner  so  extremely  modified  for  their  special  purposes 
that  anatomists  who  have  attempted  to  trace  their  serial 
homologies  with  tbe  more  simple  portions  of  the  axial 
skeleton  have  arrived  at  very  diverse  interpretations.  The 
characteristic  form  and  structure  of  the  face  of  mammals 
is  mainly  dependent  upon  the  size  and  shape  of  (])  the 
orbits,  a pair  of  cup-shapcd  cavities  for  containing  the  eye- 
ball and  its  muscles,  which  may  bo  directed  forwards  or 
laterally,  placed  near  together  or  wide  apart,  and  may  be 
completely  or  only  partially  encircled  by  bone ; (2)  the 
nasal  fossse,  cavities  on  each  side  of  tbe  median  nasal 
septum,  and  forming  the  passage  for  the  air  to  pass 
between  the  external  and  the  internal  nares,  and  contain- 
ing in  their  upper  part  the  organ  of  Bmell ; (3)  the 
zygomatic  arch,  a bridge  of  bone  for  the  purpose  of 
muscular  attachment,  which  extends  from  the  side  of  the 
face  to  the  skull,  overarching  the  temporal  fossa ; (4)  the 
roof  of  the  mouth,  with  its  alveolar  margin  for  the 
implantation  of  the  upper  teeth.  The  face  is  completed 
by  the  mandible,  or  lower  jaw,  consisting  of  two  lateral 
rami,  articulated  by  a hinge  joint  with  the  squamosal  (a 
cranial  bone  interposed  between  the  posterior  and  penul- 
timate segment  of  the  brain  case,  %here  also  the  bony 
fcapsule  of  the  organ  of  hearing  is  placed),  each  being  com- 
[>osed  of  a single  solid  piece  of  bone,  and  united  together 
in  the  middle  line  in  front,  at  tho  symphysis, — which  union 
baay  be  permanently  ligamentous  or  become  completely 
jssified.  Into  the  upper  border  of  the  mandibular  rami 
the  lower  teeth  are  implanted. 

In  only  those  species  in  which  tho  brain  holds  a large 
relative  proportion  to  the  rest  of  the  body,  as  in  Man  and 
the  smaller  species  of  the  Primates  and  some  other  orders, 
does  the  external  form  of  the  skull  receive  much  impress 
from  the  real  shape  of  the  cavity  containing  the  brain 
The  size  and  form  of  tho  mouth,  and  tbe  modifications  of 
the  jaws  for  the  support  of  teeth  of  various  shape  and  num- 
ber, the  ridges  and  crests  on  tho  cranium  for  the  attach- 
ment of  the  muscles  necessary  to  put  this  apparatus  in 
motion,  outgrowths  of  bone  for  the  enlargement  of  the 
external  surface  required  for  the  support  of  sense  organs 
or  of  weapons,  such  as  horns  or  antlers  (which  outgrowths, 
to  prevent  undue  increase  of  weight,  are  filled  with  cells 
containing  air),  cause  the  principal  variations  in  the  general 
configuration  of  the  skulL  These  variations  are,  however, 
only  characteristically  developed  in  perfectly  adult  animals, 
and  are  in  many  cases  more  strongly  marked  in  the  male 
than  the  female  sex.  Throughout  all  the  later  stages  of 
growth  up  to  maturity  the  siz©  and  form  of  tho  brain  case 
remain  comparatively  stationary,  while  the  accessory  parts 
of  the  ekull  rapidly  increase  and  take  on  their  distinctive 
development  characteristic  of  the  species. 

The  hyoidean  apparatus  iu  mammals  supports  the  toogue 
and  larynx,  and  consists  of  a median  portion  below,  the 
baai-hyal,  from  which  two  pairs  of  half  arches,  or  cornua, 
extend  upwards  and  outwards.  Tho  anterior  is  the  most 
important,  being  connected  with  the  periotic  bone  of  the 


cranium.  It  may  be  almost  entirely  ligamentous,  but  more 
often  has  several  ossifications,  tbe  largest  of  which  »» 
usually  the  stylo  hyaL  The  posterior  cornu  (thyro-hya!) 
is  united  at  its  extremity  with  the  thyroid  cartilage  of  the 
larynx,  which  it  suspends  in  position.  The  median  portion, 
or  basi-hyal,  is  sometimes,  as  in  the  Howling  Monkey*, 
enormously  enlarged  and  hollowed,  admitting  into  its  cavity 
an  air-sac  connected  with  the  organ  of  voice. 

Tbe  vertebral  column  consists  of  a series  of  distinct 


bones  called  vertebra,  arranged  in  close  connexion  with 
each  other  along  the  dorsal  side  of  the  neck  and  trunk, 
and  in  tbe  median  hue.1  It  is  generally  prolonged 
posteriorly  beyond  the  trunk,  to  form  tbe  axial  support  of 
the  appendage  called  tbs  tail.  Anteriorly  it  is  articulated 
with  tho  occipital  region  of  the  skull.  The  number  of 
distinct  bones  of  which  the  vertebral  column  is  composed 
varies  greatly  among  the  Mammalia,  tho  main  variation 
being  due  to  the  elongation  or  otherwise  of  the  tail 
Apart  from  this,  in  most  mammals  the  number  is  not  fa t 
-from  thirty,  though  it  may  fall  as  low  as  twenty-six  (as  in 
some  Bats),  or  rise  as  high  aa  forty  (Ifyraz&nd  Cholorput). 
The  different  vertebra,  with  some  exceptions,  remain 
through  life  quite  distinct  from  each  other,  though  closely 
connected  by  means  of  fibrous  structures  which  allow  of  a 
certain,  but  limited,  amount  of  motion  between  them.  Tho1 
exceptions  are  the  following  : — near  tbe  posterior  part  of 
tbe  trunk,  in  nearly  all  mammals  which  possess  completely 
developed  hinder  limbs,  two  or  more  vertebra  becomo 
nnkylosed  together  to  form  the  “ sacrum, " the  portion  of 
the  vertebral  column  to  which  the  pelvic  girdle  is  attached  ; 
also,  in  certain  species  of  Whales  and  of  Armadillos,  there 
are  constant  ossific  unions  of  certain  vertebra  of  the  cer- 
vical region. 

Although  the  vortebraof  different  regions  of  the  column 
of  the  same  animal  or  of  different  animals  present  great 
diversities  of  form,  there  is  a certain  general  resemblance 
among  them,  or  a common  plan  on  which  they  are  con- 
structed, which  is  more  or  less  modified  by  alteration  of 
form  or  proportions,  or  by  the  addition  or  suppression 
of  parts  to  fit  them  to  fulfil  their  special  purpose  in  tho 
economy.  An  ordinary  or  typical  vertebra  consists  in  tho 
first  place  of  a solid  piece  of  bone,  the  body  or  centrum 
( fig.  5,  e),  of  the  form  of  a disk  or  short  cylinder.  The  bodies 
of  contiguous  vertebra  are  con- 
nected together  by  a very 
dense,  tough,  and  elastic  ma- 
terial called  the  * intervertebral  I 
substance,”  of  peculiar  and  com- 
plex arrangement.  This  sub- 
stance forms  the  main,  and  in 
some  coses  the  only,  union 
between  the  vertebra.  Its- 
elasticity  provides  for  the  verto- 
bra  always  returning  to  their* 
normal  relation  to  each  other 
and  to  tho  column  generally, 

when  they  have  been  dis-  body  or  mm»;  me.  atarei 
turbed  therefrom  by  muscular 
action.  A process  (p)  arises  «.  Mtertor  rjrg»pophj>*u. 
on  each  side  from  the  dorsal  surface  of  the  body.  These, 
meeting  in  the  middle  line  above,  form  together  an  arch, 
surmounting  a space  or  short  canal  (nc^.  As  in  this 
space  lies  the  posterior  prolongation  of  tbe  great  cerebro- 
spinal nervous  axis,  or  spinal  cord,  it  is  called  the  neural 
canal,  and  the  arch  is  called  the  neural  arch,  in  con- 
tradistinction to  another  arch  on  the  ventral  surface  of  the 


1 For  tbe  sake  of  uniformity,  in  all  the  following  descriptions  of  tho 
vertebral  column,  tbe  lung  axis  of  tbe  body  ii  supposed  to  be  in  tbs 
horizontal  position. 
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body  of  the  vertebra,  called  the  hamal  arch.  The  last  is, 
however,  never  formed  in  mammals  by  any  part  of  the 
vertebra  itself,  but  only  by  certain  distinct  bones  placed 
more  or  less  in  apposition  to  it — the  ribs  in  the  thoracic, 
and  the  “chevron  bones"  in  the  caudal  region.  In  most 
coses  the  arch  of  one  vertebra  is  articulated  with  that 
of  the  next  by  distinct  surfaces  with  synovial  joints,  placed 
one  on  each  eide,  called  •*  zygapophyses  ■ (*),  but  these  are 
often  entirely  wanting  when  flexibility  is  more  needed  than 
strength,  ns  in  the  greater 
part  of  the  caudal  region  of 
long  tailed  animals.  In  ad- 
dition to  the  body  and  the 
arch,  there  are  certain  project- 
ing parts  called  processes, 
chiefly  serving  for  the  attach- 
ment of  the  numerous  muscles 
which  move  the  vertebral 
column.  Of  these  two  are 
single  and  median, — the  spi- 
nous process  or  neural  spine,  or 
nsur.pophy.ii  (.),  ariaing  from 

the  middle  of  the  upper  part  of  *.  miww  *•#«■■!  J*.  «**«*• 
the  arch,  and  the  bypapophysis  IpKSf/- 
from  the  under  surface  of  the  ; t,  traur.rM 

body.  This,  however,  is  as  frequently  absent  as  the  former 
is  constant  The  other  processes  are  paired  and  lateral 
They  are  transverse  processes  U),  of  which  there  may  be  two, 
an  upper  and  a lower,  in  which  case  the  former  is  called,  in 
the  language  of  Owen  (to  whom  wo  are  indebted  for  the 
terminology  of  the  parts  of  vertebras  in  common  ose), 
u diapopbysls,"  and  the  latter  “ parapophysia.”  Other  pro- 
cesses less  constantly  present  are  called  respectively  “meta- 
pophyses  n (m)  and  “ an  apophyses  ” (a). 

The  vertebral  column  is  divided  for  convenience  of 
description  into  five  regions,  the  cervical,  thoracic  or  dorsal, 
lumbar,  sacral,  and  caudal.  This  division  is  useful, 
especially  os  it  is  not  entirely  arbitrary,  and  in  most  cases 
is  capable  of  ready  definition ; but  at  the  contiguous 
extremities  of  the  regions  the  characters  of  the  vertebrae 
>f  one  are  apt  to  blend  into  those  of  the  next  region,  either 
lormally  or  as  peculiarities  of  individual  skeletons. 

The  cervical  region  constitutes  the  most  anterior  portion 
of  the  column,  or  that  which  joins  the  cranium.  The 
▼ertebra  which  belong  to  it  are  either  entirely  destitute  of 
movable  ribs,  or  if  they  have  any  these  are  small,  and  do 
not  join  the  sternum.  As  a gene- 
ral rale  they  have  a considerable 
perforation  through  theboscof  the 
transverse  process  (the  vertebra r- 
terial  canal  (fig.  7,  t),  or,  as  it  is 
•ometimea  described,  they  have 
two  transverse  processes,  superior 
and  inferior,  which,  meeting  at 
their  extremities,  enclose  a canal. 

This,  however,  rarely  applies  to 
the  last  vertebra  of  the  region, 
in  which  only  the  upper  trans- 
verse process  is  usually  do-  F,a‘  AnUTior  S«rfxt»  of  Sixth 
▼eloped.  The  transverse  process,  »pmo«f  proetMt  at,  anterior 
moreover,  very  often  sends  down  y«*pn*y**i  «.  wrtebrarteriai 
near  its  extremity  a more  or  less  tu  inferior  lameiu. 
compressed  plate  (inferior  lamella),  which,  beiDg  considered 
to  be  serially  homologous  with  the  ribs  of  the  thoracic  ver- 
tebrae (though  not  developed  autogenously),  is  often  called 
the  “ costal  * or  “ pleurapophysial " plate.  This  is  usuall  v 
largest  on  the  sixth,  and  altogether  wanting  on  the  seventh 
vertebra.  The  first  and  second  cervical  vertebra,  called 
respectively  “ atlas  ” and  “ axis,"  are  specially  modified  for 
the  function 'of  supporting  end  permitting  tho  free  move- 


ments of  tho  heao.  They  are  not  united  together  by  tho 
intervertebral  substance,  but  connected  only  by  ordinary 
ligaments  and  synovial  joints. 

The  cervical  region  in  mammals  presents  the  remarkable 
peculiarity  that,  whatever  the  length  or  flexibility  of  the 
neck,  the  number  of  vertebrae  is  the  Bame,  via.,  seven, 
with  only  three  known  exceptions,  the  Mauatee  and 
Hoffman's  Two-toed  Sloth  (Cholcupus  kofmanni),  which 
both  havo  but  six,  and  the  Three-toed  Sloth  ( Bradyput 
tridactylus),  which  has  nine,  though  in  this  case  the  last 
two  usually  support  movable  ribs,  though  not  sufficiently 
developed  to  reach  the  sternum. 

The  dorsal  (or  thoracic,  as  it  would  be  more  correctly 
termed)  region  consists  of  the  vertebrae  which  succeed  those 
of  the  neck,  having  ribs  movably  articulated  to  them. 

These  ribs  arch  round  the  thorax, — the  anterior  one,  and 
most  usually  the  greater  number  of  those  that  follow,  being? 
attached  below  to  the  sternum. 

The  lumbar  region  consists  of  those  vertebrae  of  the  Lumbar 
trunk  in  front  of  the  sacrum  which  bear  no  movable  riba  vertebrae. 
It  may  happen  that,  as  the  ribs  decrease  in  size  posteriorly, 
the  last  being  sometimes  more  or  less  rudimentary,  the 
Atep  from  the  thoracic  to  the  lumbar  region  may  be  gradual 
and  rather  undetermined  in  a given  speciea  But  most 
commonly  this  is* not  tho  case,  and  the  distinction  is  as 
well  defined  here  as  in  any  other  region.  As  a general 
rule  there  is  a certain  relation  between  the  number  of 
the  thoracic  and  lumbar  vertebrae,  the  whole  number  being 
tolerably  constant  in  a given  group  of  animals,  and  any 
increase  of  the  one  being  at  the  expense  of  the  other. 

Thus  in  all  known  Artiodactyle  U ngulata  there  are  19 
dorso-lumbar  vertebrae;  but  these  may  consist  of  12 
dorsal  and  7 lumbar  vertebrae,  or  13  dcrsal  and  6 
lumbar,  or  14  dorsal  and  5 lumbar.  The  smallest  number 
of  dorso-lnmbar  vertebrae  in  mammals  occurs  in  some 
Armadillos,  which  have  but  14.  The  number  found  in 
Man,  the  higher  Apes,  and  most  Bats,  viz.,  17,  is  excep- 
tionally low  19  prevails  io  the  Artiodactyles,  nearly  all 
Marsupials,  and  very  many  Rodents ; 20  or  21  in  Carnivora 
and  most  Insectivora ; and  23  in  Perissodadyla.  The 
highest  and  quite  exceptional  numbers  are  in  the  Two-toed 
Sloth  ( CJiol&pu* ) 27,  and  the  Hyrax  30.  The  prevailing 
number  of  rib-bearing  vertebrae  is  12  or  13,  any  variation 
being  generally  in  excess  of  these  numbers. 

The  sacral  region  offers  more  difficulties  of  definition. 

Taking  the  human  “ os  sacrum  " for  a guide  tor  comparison, 
it  is  generally  defined  as  consisting  of  those  vertebra 
between  the  lumbar  and  caudal  regions  which  are  ankylosed 
together  to  form  a single  bone.  It  happens,  however,  that 
the  number  of  Buch  vertebrae  varies  in  different  individuals 
of  the  same  or  nearly  allied  species,  especially  as  oge 
advances,  when  a certain  number  of  the  tail  vertebra 
generally  become  incorporated  with  the  true  sacrum.  Other 
suggested  tests,  as  those  vertebra  which  have  a distinct 
additional  (pleurapophysial)  centre  of  ossification  between 
the  body  and  the  ilium,  those  to  which  the  ilium  is  directly 
articulated,  or  those  in  front  of  the  insertion  of  the  ischio- 
sacral  ligaments,  being  equally  unsatisfactory  or  unpractical, 
the  old  one  of  ankylosis,  as  it  is  found  to  prevail  in  the 
average  condition  of  adults  in  each  species,  is  used  in  the 
enumeration  of  the  vertebra  in  the  following  pages. 

The  Cetacea,  having  no  iliac  bones,  have  no  part  of  the 
vertebral  column  modified  into  a sacrum. 

The  caudal  vertebra  are  those  placed  behind  the  sacrum, 
and  terminating  the  vertebral  column.  They  vary  io 
number  greatly, — being  reduced  to  5,  4,  or  even  3,  in  a 
most  rudimentary  condition,  in  Man  and  in  somo  Apes  and 
Bats,  and  being  numerous  and  powerfully  developed,  with 
strong  and  complex  processes,  in  many  mammals,  especi- 
ally among  the  Edentata,  Cetacea,  end  Marsupialia . The 
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Mghest  known  number,  46,  is  possessed  by  the  African 
Long-tailed  Mania.  Connected  with  the  under  surface  of 
the  caudal  vertebras  of 
many  mammals  which  I # 

liave  the  tail  woll  do-  | 

'reloped  are  Certain  4 

Lon es  formed  more  or 
less  like  an  inverted 
arch,  called  chevron  Jh 

bones,  or  by  the  French 
os  en  V.  These  are  J 

always  situated  nearly  l fj 

opposite  to  an  inter- 
vertebral  space,  and  are 
generally  articulated 
both  to  the  vertebra  in 
front  and  the  vertebra 
behind,  but  sometimes 
chiefly  or  entirely  either  *•— A«f*rt«r  ot  fourth  caas*i 

. * . Vertebra  of  Foepotto  (Pkaama  eoommnU). 

to  one  or  the  other.  «,  rpinou*  prot«*>;  m,  roetajxiphjil* ; t. 

The  sternum  of  mam-  *•  cfcm“  bw*‘ 

mala  is  a bone,  or  generally  u series  of  bones,  placed 
longitudinally  in  the  mesial  line,  on  the  inferior  or  ventral 
aspect  of  the  thorax,  and  con-  <» 

nee  ted  on  each  side  with  the  t 

vertebral  column  by  o series 
of  more  or  leas  ossified  bars  \ Jr 
called  “ribs.”  It  is  present  r >3^  f 
in  all  mammals,  but  varies  J»fJf 

much  in  character  in  the  dif-  si  A -j  , 
ferent  groups.  It  usually 
consists  of  a Berios  of  distinct  int,  /I* 
segments  placed  one  before  /jjjtf  1 
the  other,  the  anterior  being 
called  the  prestern  am  or 
44  manubrium  sterni  ” of  hu- 
man  anatomy,  and  the  pos-  V. 
terior  the  xiphisternum,  or  B3  ® 

xiphioid  or  ensiform  process,  ^ 

while  the  intermediate  seg- 
meets,  whatever  their  number,  ~ 

constitute  the  mesosternum  YjS&S 

or  “body.”  In  the  Whale-  wa9 

bone  Whales  the  prestem  um  ^ 

done  is  developed,  and  but 

•ingle  pair  of  ribs  is  attached  hum.  p»,  m*.  *no- 

4_  •,  tftmutn;  ft,  xlphisicnumt;  e,  point 

of  ttuebment  of  clu<lcl«;  1 to  10, 

The  ribs  form  a series  of  14,6  «niia$iaotu  atcniAi  in*, 
long,  narrow,  and  more  or  less  flattened  bones,  extending 
laterally  from  the  sides  of  tho  vertebral  column,  curving 
downwards  towards  the  median  line  of  the  body  below, 
and  mostly  joining  the  sides  of  £he  sternum.  The  posterior 
ribs,  however,  do  not  directly*  articulate  with  that  boue, 
but  are  either  attached  by  their  extremities  to  the  edges 
of  each  rib  in  front  of  thepi,  and  thus  only  indirectly  join 
the  sternum,  or  else  they  are  quite  free  below,  meeting  no 
part  of  tho  skeleton.  These  differences  have  given  rise  to 
the  division  into  “truo”  and  “false”  ribs  (by  no  means 
good  expressions),  signifying  those  that  join  the  sternum 
directly  and  those  that  do  not ; and  of  the  latter,  those 
that  are  free  below  are  called  “ floating  ” ribs.  The  portion 
of  each  rib  nearest  the  vertebral  column  and  that  nearest 
the  sternum  differ  ia  their  characters,  the  latter  being 
usually  but  imperfectly  ossified,  or  remaining  permanently 
cartilaginous.  These  are  called  “costal  cartilages,”  or 
when  ossified  “sternal  ribs.” 

In  the  anterior  part  of  the  thorax  the  vertebral  extremity 
of  each  rib  is  divided  into  two  parts,  “ head " and 
tubercle”;  the  former  is  attached  to  tho  side  of  the  body 
of  the  vertebra,  the  latter  to  its  transverse  ^roces*  i 


former  attachment  corresponds  to  the  interspace  between 
the  vertebrae,  the  head  of  the  rib  commonly  articulating 
portly  with  the  hinder  edge  of  the  body  of  the  vertebra, 
antecedent  to  that  which  bears  its  tubercle.  Hence  tho 


body  of  the  last 
cervical  vertebra 
usually  supports 
port  of  the  head 
of  the  first  rib. 
In  tho  posterior 
part  of  the  series 
the  capitular  and 
tubercular  at- 
tachments com- 
monly coalesce, 
and  the  rib  is  at- 
tached solely  to 
its  correspond- 
ing vertebra. 
The  number  of 
pairs  of  ribs  is 
of  course  the 


same -OS  that  of  F»o.  I0.— Acrnim  and  ktroacty  o*i9«i  Strrrul  Rjfc*  of 
the  thoracic  ver-  ” pmUrai“ J «• 


tebrae. 

The  appendicular  portion  of  the  framework  consists,  App« 
when  completely  developed,  of  two  pairs  of  limbs,  anterior  d,cai* 
and  posterior. 

The  anterior  limb  is  present  and  fully  developed  in  all  An  tide) 
mammals,  being  composed  of  a shoulder  girdle  and  three 
segments  belonging  to  the  limb  proper,  vis.,  the  upper  arm 
or  brachiuta,  the  fore-arm  or  oulibrachium,  and  the  hand 


or  manna. 

The  shoulder  girdle  in  the  large  majority  of  mammals  is  ShMMtf 
in  a rudimentary  or  rather  modified  condition,  compared  gtoia. 
to  that  in  which  it  exists  in  other  vertebrates.  In  the 
Monotremata  ( Omithorhynchu s and  Echidna)  aloue  is  the 
ventral  portion,  or  coracoid,  complete  and  articulates  with 
the  sternum  below,  aa  in  the  Eauropsida.  lu  all  other 
mammals  this  portion,  though  ossified  from  a distinct 
centre,  forms  only  a process,  sometimes  a scarcely  distinct 
tubercle,  projecting  from  the  anterior  border  of  the  glenoid 
cavity  of  the  scapula.  The  last-named  boue  is  always  well 
developed,  generally  broad  and  fiat  (whence  its  vernacular 
name  “blade  bone”),  with  a ridge  called  the  “spine”  on 
its  outer  surface,  generally  ending  in  a free  curved  process, 
the  “ acromion.”  As  the  scapula  affords  attachment  to  many, 
of  the  muscles  which  act  upon  the  anterior  limb,  its  form 
and  the  development  of  its  processes  are  greatly  modified 
according  to  tho  uses  to  which  the  member  is  put.  It  is 
most  reduced  and  simple  in  character  in  those  animals 
whose  limbs  ore  mere  organs  of  support,  as  the  Ungulates, 
and  most  complex  when  they  are  also  used  for  grasping, 
climbing,  or  digging.  The  development  or  absence  of  the 
clavicle  or  “ collar-bone,”  an  accessory  bar  which  connects 
the  sternum  with  the  scapula  and  steadies  the  shoulder- 
joint,  has  a somewhat  similar  relation,  though  its  complete 
absence  in  tho  Bears  shows  that  this  is  not  an  invariable 
rule.  A complete  clavicle  is  found  in  Man  and  all  the 
Primates,  in  Chiroptera , all  Insedivora  (except  Potamoaale ), 
in  many  Undents,  in  most  Edentates,  and  in  all  Marsu- 
pials, except  Perameles.  More  or  less  rudimeutary  clavicles 
(generally  suspended  freely  in  the  muscles)  are  found  in 
the  Cat,  Dog,  and  most  Carnivora , J fyrmecopkaga,  and 
some  Rodents.  Clavicles  are  altogether  absent  in  most  of 
the  U rtidas,  all  the  Pinnipedia,  Mauls  among  Edentates, 
the  Cetacea^  Sirenia,  Proboscidean  all  Ungulates,  and  some 
Rodents. 

Tho  proximal  segment  of  the  limb  proper  contains  a 
single  bone,  the  humerus,  and  the  second  segpneut  two 
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bones,  the  radius  and  tbe  ulna,  placed  aide  by  side,  articu- 
lating with  the  humerus  at  their  proximal,  sod  with  the 
carpus  at  their  distal  extremity.  In  their  primitive  and 
unmodified  condition  these  bones  may  be  considered  aa 
placed  one  on  each  border  of  the  limb,  the  radius  being 
preaxial  or  anterior,  and  the  ulna  postaxial  or  posterior, 
when  the  distal  or  free  end  of  the  limb  Is  directed  outwards 
or  away  from  the  trunk.  This  is  their  position  in  tho 
earliest  embryonic  condition,  and  is  best  illustrated  in  adult 
mammals  in  the  Cetacea,  where  tbe  two  bones  are  fixed 
ride  by  aide  and  parallel  to  each  other.  In  the  grea^r 
number  of  mammals  the  bones  assume  a very  modified  and 
adaptive  position,  usually  crossing  each  other  in  the  fore- 
arm, the  radius  in  front  of  the  ulna,  ao  that  the  preaxial 
bone  (radius),  though  external  (in  the  ordinary  position  of 
the  limb)  at  the  upper  end,  is  internal  at  the  lower  end  ; 
and  the  hand,  being  mainly  fixed  to  the  radius,  also  has  its 
preaxial  border  internal  In  the  large  majority  of  mamma!  3 
the  bones  are  fixed  in  this  position,  but  in  some  few,  as  in 
Man,  a free  movement  of  crossing  and  uncrossing — or  pro- 
nation  and  supination,  as  it  is  termed — ia  allowed  between 
them,  ao  that  they  can  be  placed  in  their  primitive  parallel 
condition,  when  tbe  hand  (which  moves  with  the  radios)  is 
said  to  bo  supine,  or  they  may  be  crossed,  when  the  hand 
b said  to  be  prone. 

In  most  mammals  which  walk  on  four  limbs,  and  in 
which  the  hand  is  permanently  prone,  the  ulna  ia  much 
reduced  iu  size,  and  the  radius  increased,  especially  at  the 
upper  end ; and  the  articular  surface  of  the  Utter,  instead 
of  being  confined  to  the  external  aide  of  the  trochlea  of  the 
humerus,  extends  all  across  its  anterior  surface,  and  the 
two  bones,  instead  of  being  external  and  internal,  ore 
anterior  and  posterior.  In  many  hoofed  or  ungulated 
mammals,  and  in  Bats,  the  nlna  is  reduced  to  little  more 
than  its  upper  articular  extremity,  and  firmly  ankylosed  to 
'tha  radius, — stability  of  these  parts  being  more  essential 
than  mobility. 

The  terminal  segment  of  the  anterior  limb  is  tbe  band 
or  manna  Its  skeleton  consists  of  three  divisions  : — (1) 
the  “ carpus,”  a group  of  small,  more  or  less  rounded  or 
angular  bones  with  flattened  surfaces  applied  to  one  an- 
other, and,  though  articulating  by  synovial  joints,  having 
scarcely  any  motion  -between 
them ; (2)  tbe  “ metacarpus,”  f ill 

a series  of  elongated  bones  placed  j 111 
side  by  ride,  with  their  proximal  / y \§  i\  1 

ends  articulating  by  almost  im-  W 1 

movable  joints  with  the  carpus ; t 
(3)  tho  14  phalanges  ” or  bones  of 
the  digits,  usually  three  in  num-  • VV~i  ; l 

ber  to  each,  articulating  to  one  «*7r  ■ ■]  y*  ij\ 

another  by  freely  movable  hinge-  | j ^ \ f. I 

joints,  the  first  being  connected  ! j ff  ; l I 1 ) 

in  like  manner  to  the  distal  end  y J J W jS 
of  tho  corresponding  metacarpal  x | I " 

To  understand  thoroughly  tho  V * j \J 

arrangement  of  tho  bones  of  the  NA  \t  * 

carpus  iu  mammals,  it  is  neces-  ^ ^ 

wry  to  study  their  condition  no.  n.-ttoratf  fcrfuc*  or  Hia 
i.  mm*  of  tho  lower  vertebrate*. 

Fig.  11  represents  the  manna  in  Q*t*»bnr.  u.uiiu;  a.nmw*; 
one  of  its  most  complete  and  at  £ nc^\e.  ««*!»!.■ 
the  Mine  time  most  generality  Jg*  ££* 

JQrms,  as  seen  m one  of  the  meuew  p*ia. 

Water  Tortoises  ( Chelydra  serpentina).  The  carpus  consists 
of  two  principal  rows  of  bones.  The  upper  or  proximal 
row  contains  three  bones,  to  which  Gegenbaur  has  applied 
tho  terms  radutfe  (r),  intermedium  (*),  and  w Inart  (u),  the 
first  being  on  the  radial  or  preax Ea!  side  of  tho  limb  The 


lower  or  distal  row  contains  five  bones,  called  carpale  1# 
2,  3,  4,  and  0 respectively,  commencing  on  the  radial  side. 
Between  these  two  rows,  in  the  middle  of  the  carpus,  is  a 
single  bone,  the  eentrale  (c).  In  this  very  symmetrical 
carpus  it  will  be  observed  that  the  radiate  supports  ou  its 
distal  aide  two  bones,  carpale  1 and  2 ; the  intermedium 
is  jni  a lino  with  the  eentrale  and  carpale  3,  which  together 
form  a median  axis  of  the  hand,  while  the  ulnare  has  also 
two  bones  articulated  with  its  distal  end,  viz.,  carpale  4 
and  5.  Each  of  tho  carpals  of  the  distal  row  supports  a 
metacarpal. 

In  tbe  carpus  of  the  Mammalia  there  are  usually  two 
additional  bones  developed  iu  the  tendons  of  the  flexor 
muscles,  one  ou  each  side  of  the  carpus,  which  may  be 
called  the  radial  and  ulnar  sesamoid  bones ; the  latter  is 
most  constant  and  generally  largest,  and  a commonly  known 
as  the  piriform  bon&  The  fourth  end  fifth  carpals  of  the 
distal  rows  are  always  united  into  a single  bone,  and  the 
eentrale  is  very  often  absent  As  a general  rule  all  the 
other  bones  are  present  and  distinct,  though  it  not  unfre- 
quent ly  happens  that  one  or  more  may  have  coalesced  to 
form  a single  bone,  or  may  be  altogether  suppressed. 

The  following  table  shows  the  principal  names  in  nse 
for  the  various  carpal  bones, — those  in  the  second  column 
being  the  terms  most  generally  employed  by  English  anato- 
mists : — 


Radiate 
Intermedium 
Ulnare 
Centrals 
Caryl  U 1 
Carpale  2 
Carpale  3 
CaryiU  4 / 
Carpale  5 \ 


• Scaphoid  —A Tarieulart. 

Lunar  — Semilunare,  Lunatum . 
'Cuneiform  — Triquetrum,  Pyramidmls, 
Central  - Intermedium  (Cuvier). 
Trapezium  ~ AfuUangrulun  majtu. 
Trapezoid  — Uullangulun  minus. 
Magnum  — Capitalum. 

Unciform  —Uamatum,  Unciaaitm. 


The  mBtacarpal  bones,  with  tho  digits  which  they  Meta* 
support,  are  never  more  than  five  in  number,  and  are  cow 
described  numerically — first,  second,  Ac.,  counting  from 
the  radial  towards  the  ulnar  side.  The  digits  are  also  f* 
sometimes  named  (1)  the  pollex,  (2)  index,  (3)  medius,  (4) 
annularis,  (5)  minimus.  One  or  more  may  bo  in  a rudi- 
mentary condition,  or  altogether  suppressed.  If  one  is 
absent,  it  is  most  commonly  the  first  Excepting  the 
Cetacea,  no  mammals  have  mure  than  three  phalanges  to 
each  di^it,  but  they  may  occasionally  have  fewer  by 
suppression  or  ankylosis.  The  first  or  radial  digit  is  sn 
exception  to  tho  usual  rule,  one  of  its  parts  being  con- 
stantly absent,  for,  while  each  of  the  other  digits  has 
commonly  a metacarpal  and  three  phalanges,  it  has  only 
three  bones  altogether;  whether  the  missing  one  is  a 
metacarpal  or  one  of  the  phalanges  is  a subject  which  has 
occasioned  much  discussion,  and  has  not  yet  been  satis- 
factorily decided.  The  terminal  phalanges  of  the  digits 
ore  usually  specially  modified  to  support  the  mil,  claw,  of 
hoof,  and  are  called  “ungual  phalanges."  Jti  walking, 
some  mammals  (as  the  Bears)  apply  the  whole  of  the  lower 
surface  of  tho  carpus,  metacarpus,  and  phalanges  to  tbe 
ground ; to  these  the  term  44  plantigrade”  ia  applied.  Many 
others  (aa  nearly  all  the  Ungulata)  only  rest  on  the  last  ou< 
or  two  phalanges  of  the  toes,  the  first  phalanx  and  the 
metacarpal*  being  vertical  and  in  a line  with  tbe  fore-arm 
These  are  called  “digitigrade.”  Intermediate  conditions 
exist  between  these  two  forms,  to  which  the  terms 
41  phalangigrodo”  (as  the  Camel)  and  “ subplantigrawe,” 

(as  ia  most  Carnivora)  are  applied.  When  the  weight  is 
borne  entirely  on  the  distal  surface  of  the  ungual  phalanx, 
and  the  horny  structures  growing  around  it,  as  in  tbe  Horse, 
the  mode  of  progression  is  called  44  unguligrade.” 

In  the  Ch&roptera  the  digits  are  enormously  elongated, 
end  support  a cutaneous  expansion  constituting  the  organ 
of  flight.  In  the  Cetacea  tbe  mao  us  ia  formed  into  a 
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paddlo,  being  covered  by  continuous  integument,  which 
conceals  all  trace  of  division  into  separate  digits,  and 
without  sign  of  nails  or  claws.  In  the  Sloths  the  manus 
is  long  and  very  narrow,  habitually  curved,  and  terminat- 
ing in  two  or  three  pointed  carved  claws  in  close  apposition 
with  each  other,  incapable,  in  fact,  of  being  divaricated,  so 
that  it  is  reduced  to  tho  condition  of  a hook,  by  which  the 
animal  suspends  itself  to  the  boughs  of  the  trees  among 
which  it  lives-  These  are  only  examples  of  the  endless 
modifications  to  which  the  distal  extremity  of  the  limb  is 
subjected  in  adaptation  to  the  various  purposes  to  which  it 
is  applied. 

The  posterior  limb  is  constructed  upon  a plan  very 
similar  to  that  of  the  anterior  extremity.  It  consists  of  a 
pelvic  girdle  and  three  segments  belonging  to  the  limb 
proper,  via,  the  thigh,  the  leg,  and  the  foot  or  pcs. 

The  pelvic  girdle  is  present  in  some  form  in  all  mammals, 
though  in  the  Cctacta  and  the  Sinaia  it  is  in  an  exceed- 
ingly rudimentary  condition.  In  all  mammals  except  those 
belonging  to  the  two  orders  juBt  named,  each  lateral  half 
of  the  pelvic  girdle  consists  essentially,  like  the  corre- 
sponding part  of  the  anterior  limb,  of  a flattened  rod  of 
bone  crossing  the  long  axis  of  the  trunk,  having  on  upper 
or  dorsal  and  a lower  or  ventral  end.  The  upper  end 
diverges  from  that  of  the  opposite  side,  but  the  lower  end 
approaches,  and,  in  mo3t  cases,  meets  it*  forming  a 
symphysis,  without  the  intervention  of  any  bone  corre- 
sponding to  the  sternum.  The  polvic  girdle  differs  from 
the  Bhoulder  girdle  in  being  firmly  articulated  to  the 
vertebral  column,  thus  giving  greater  power  to  the  hinder 
limb  in  its  function  of  supporting  and  propelling  the  body. 
Like  the  shoulder  girdle,  it  bears  on  its  outer  side,  near  tho 
middle,  a cap-shaped  articular  cavity  (“  acetabulum  ”),  into 
which  the  proximal  end  of  the  first  bone  of  the  limb  proper 
is  received.  Each  lateral  half  of  the  girdle  is  called  the 
41  os  innominatum,”  and  consists  originally  of  threo  bones 
which  unite  at  the  acetabulum.  The  “ ilium  ” or  npper 
bone  is  that  which  articulates  with  the  sacral  vertebrae. 
Of  the  two  lowor  bones  the  anterior  or  “pubis"  unites  with 
its  fellow  of  the  other  side  at  the  symphysis  ; the  posterior 
is  the  “ ischium."  These  two  form  two  bars  of  bone,  united 
.above  and  below,  but  leaving  a space  between  them  in  the 
middle,  filled  only  by  membrane,  and  called  the  “ thyroid  " 
©r  “obturator”  foramen.  The  whole  circle  of  bone  formed 
by  tho  two  innominate  bones  and  the  sacrum  is  called  the 
jielvis.  In  the  Monotrcmata  and  Afaitupialia,  a pair  of 
thin,  flat,  elongated  bones  called  cpipubic  or  marsupial 
bones  are  attached  to  the  fore  part  of  the  pubis,  and 
project  forward  into  tho  muscular  wall  of  the  abdomen. 

The  first  segment  of  the  limb  proper  has  one  bone,  the 
femur,  corresponding  with  the  humerus  of  the  upper  limb. 
The  second  segment  has  two  bones,  tho  tibia  and  fibula, 
corresponding  with  the  radius  and  ulna.  These  bones 
always  lie  in  their  primitive  unmodified  position,  parallel 
to  each  other,  the  tibia  ou  the  preaxial  and  the  fibula  on 
the  postax iai  side,  and  are  never  either  permanently  crossed 
or  capable  of  any  considerable  amount  of  rotation,  as  in 
the  corresponding  bones  of  the  fore  limb.  In  the  ordinary 
walking  position  the  tibia  is  internal,  and . the  fibula 
external.  In  many  mammals  the  fibula  is  in  a more  or 
less  rudimentary  condition,  and  it  often  ankyloses  with  the 
tibia  at  one  or  both  extremities.  The  patella  or  “knee- 
cap" is  found  in  an  ossified  condition  in  all  mammals, 
with  the  exception  of  some  of  the  Martupialia,  It  is  a 
large  sesamoid  bone  developed  in  the  tendon  of  the  extensor 
muscles  of  the  thigh,  where  the  tendon  passes  over  the 
front  of  the  knee-joint,  to  which  it  serves  as  a protection. 
There  are  frequently  smaller  ossicles,  one  or  two  in 
number,  situated  behind  the  femoral  condyles,  called 
fabelhe." 


The  terminal  segment  of  theluud  limb  is  the  foot  or  pea.  ■ 
Its  skeleton  presents  in  many  particulars  a close  resemblance 
to  that  of  the  manus,  being  divisible  into  three  parts ■ (1) 
a group  of  short,  more  or  less  rounded  or  square-shaped 
bones,  constituting  the  tarsus ; (2)  a series  of  long  bones 
placed  side  by  side,  forming  tho  metatarsus ; and  (3)  the 
phalanges  of  the  digits  or  toes. 

Tho  bones  of  the  tarsus  of  many  of  the  lower  Vertebrata 
closely  resemble  both  in  number  and  arrangement  those  of 
the  carpus,  as  shown  in  fig.  1 1.  They  have  been  described 
iu  their  most  generalized  condition  by  Gcgcnbaur  under 
the  names  expressed  in  the  first  column  of  the  following 
table.  The  names  in  tho  second  column  are  those  by 
which  they  are  most  generally  known  to  English  anatomists, 
while  in  tho  third  column  some  synonyms  occasionally 
employed  uro  added 


T dials 
Intermedium 
FJndarc 
Centrals 
Tanalo  1 
Tart  ale  2 
Tar  talc  3 
TnrsaU  4 
Tomtit  5 


— Astragalus  — Talus. 

— Cal  can  cam  - Otcalcis. 

— Navicular  — Seaphoidsttm, 

— Internal  cuneiform  — Entocttneiformc. 

— Kiddle  cuneiform  - Afcsocunei/orms. 

— External  cuneiform  — Edocuntiforms . 

— Cuboid. 


The  bones  of  tbe  tarsus  of  mammals  present  fewer 
diversities  of  number  aud  arrangement  than  those  of  tho 
carpus.  The  proximal  row  (see  fig.  12)  always  consists  of 
two  bones,  the  astragalus  (a,  which  probably  represents  the 
coalesced  scaphoid  and  lunar  of  the  hand)  and  the 
calcancum  (e).  The  former  is  placed  more  to  tho  dorsal 
.side  of  the  foot  than  the  latter, 
and  almost  exclusively  furnishes 
tho  tarsal  part  of  the  tibio-tarsal 
or  ankle-joint  The  calcaneum, 
placed  more  to  the  ventral  or 
“plantar"  side  of  the  foot,  is 
elongated  backwards  to  form  a 
more  or  less  prominent  tuberosity, 
the  “tuber  calcis,”  to  which  the 
tendon  of  the  great  extensor 
muscles  of  the  foot  is  attached. 

The  navicular  bone  (a)  is  inter- 
posed between  tho  proximal  and 
distal  row  on  tbe  inner  or  tibiol 
side  of  the  foot,  but  on  the  outer 
side  the  bones  of  the  two  rows 
come  into  contact.  The  distal 
row,  when  complete,  consists  of 
four  bones,  which,  beginning  on 
tbe  inner  side,  are  the  three 
cuneiform  bones,  internal  (c1!, 

middle  (e2),  and  external  (c3),  v 

articulated  to  tbe  distal  surface  ? , ***  ***** 

of  the  navicular,  and  the  cuboid  ~ '*  ' 

(cb),  articulated  with  the  calca- 
neum. Of  these  tho  rniddlo 
cuneiform  is  usually  the  smallest 
in  animals  in  which  all  five  digits 
are  developed;  but  when  the 
hallux  is  wanting  tho  internal  cuneiform  may  b»  rudiment- 
ary or  altogether  absent  Tho  three  cuneiform  bones  sup> 
port  respectively  the  first,  second,  and  third  metatarsals^ 
and  the  cuboid  supports  the  fourth  and  fifth;  they  thus 
exactly  correspond  with  the  four  bones  of  the  distal  row 
of  the  carpus. 

In  addition  to  these  constant  tarsal  bones,  there  may  be 
supplemental  or  sesamoid  bones : — one  situated  near  tho 
middle  of  the  tibial  side  of  the  tarsus,  largely  developed  iu 
many  Carnivora  and  Rodtntia ; another,  less  frequent,  on 
the  titular  side ; and  a third,  often  developed  in  the  tendons 


jnetatarju*  ; Pk,  phalange*  ; 
cakannun ; a.  a*tra«a)u»;  (♦, 
cuboid;  it,  narktUar;  a1,  In- 
ternal cuneiform ; t*.  tnlddU 
cuneiform ; e*,  external  cunei- 
form The  dlglta  are  Indicated 
by  Itoenaa  numeral*,  connttaf 
from  tbe  UM*l  to  u>a  fibula* 
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oi  tho  plantar  surface  of  the  tarsus,  is  especially  large  in 
Armadillos.  There  is  also  usually  a pair  of  sesamoid  bones 
on  the  plantar  aspect  of  each  metatarso-phalangoal  articula- 
tion. 

The  metatarsal  bones  never  exceed  five  in  number,  and 
the  phalanges  follow  the  same  numerical  rule  as  in  the 
manua,  never  exceeding  three  in  each  digit  Moreover,  the 
firat  digit,  counting  from  the  tibial  side,  or  hallux,  resembles 
the  poUex  of  the  baud  in  always  having  one  segment  less 
than  the  other  digita.  As  the  function  of  the  hind  foot  is 
more  restricted  than  that  of  the  hand,  the  modifications  of 
its  structure  are  leas  striking.  In  the  Cetacea* apd  the 
Siretiia  it  is  entirely  wanting,  though  in  some  members  of 
the  first-named  order  rudiments  of  the  bones  of  the  first 
and  second  segment  of  the  limb  have  been  detected. 

Digestive  System. 

The  search  after  the  purpose  which  every  modification 
of  structure  subserves  in  the  economy  is  alwayB  full  of 
iuterest,  and,  if  conducted  with  due  caution  and  sufficient 
knowledge  of  all  the  attendant  circumstances,  may  lead  to 
important  generalizations.  It  must  always  be  borne  in  mind, 
however,  that  adaptation  to  its  special  function  is  not  the 
only  cause  of  the  particular  form  or  strncture  of  an  organ, 
but  that  this  form,  having  in  all  probability  been  arrived 
at  by  the  successive  and  gradual  modification  of  some 
other  different  form  from  which  it  is  now  to  a greater  or  less 
degree  removed,  has  other  factors  bosides  use  to  be  taken 
into  account  In  no  case  is  this  principle  so  well  seen  as 
in  that  of  the  organs  of  digestion.  These  may  be  con- 
sidered as  machines  which  have  to  operate  upon  alimentary 
substances  in  very  different  conditions  of  mechanical  and 
chemical  combination,  and  to  reduce  them  in  every  caso  to 
the  same  or  prccisoly  similar  materials;  and  we  might  well 
imagine  that  the  apparatus  required  to  produce  flesh  and 
blood  out  of  coarse  fibrous  vegetable  substances  would  be 
different  from  that  which  bad  to  produce  exactly  the  same 
results  out  of  ready-made  flesh  or  blood ; and  in  a very 
broad  sense  we  find  that  this  is  so.  If  wo  take  a large 
number  of  carnivorous  animals,  belonging  to  different  funda- 
mental types,  and  a large  number  of  herbivorous  animals, 
and  strike  a kind  of  average  of  each,  we  shall  find  that 
there  is,  pervading  the  first  group,  a general  style,  if  we 
may  use  tbo  expression,  of  the  alimentary  organs,  different 
from  that  of  the  others.  There  is  a specially  carnivorous 
and  a specially  herbivorous  modification  of  these  parts. 
But,  if  function  were  the  only  element  which  has  guided 
such  modification,  it  might  be  inferred  that,  as  one  form 
must  be  supposed  to  be  best  adapted  and  most  perfect  in 
its  relation  to  a particular  kind  of  diet,  that  form  would  be 
found  in  all  the  animals  consuming  that  diet.  But  this 
is  far  from  being  the  caso.  The  Horse  and  the  Ox,  for 
instance, — two  animals  whose  food  in  the  natural  state  is 
precisely  similar, — are  yet  most  different  as  regards  the 
structure  of  their  alimentary  canal,  and  the  processes 
involved  in  the  preparation  of  that  food.  Again,  the  Seal 
and  the  Porpoise,  both  purely  fish-eaters,  which  seize  and 
swallow  and  digest  precisely  the  same  kind  of  prey  in  pre- 
cisely the  same  manner,  have  a totally  different  arrange- 
ment of  the  alimentary  canal  If  the  Seal’s  stomach  is 
adapted  in  the  best  conceivable  manner  for  the  purpose  it 
has  to  fulfil,  why  is  not  the  Porpoise’s  stomach  an  exact 
facsimile  of  it,  and  vice  ver$a  t We  can  only  answer,  the 
Seal  and  Porpoise  belong  to  different  natural  groups  of 
animals,  formed  on  different  primitive  types,  or  descended 
from  differently  constructed  ancestors.  On  this  principle 
only  can  we  account  for  the  fact  that,  whereas,  owing  to 
the  comparatively  small  variety  of  the  different  alimentary 
substances  met  with  in  nature,  few  modifications  would 


appear  necessary  in  the  organs  of  digestion,  there  is  really 
endless  variety  in  tho  parts  devoted  to  this  purpose. 

The  digestive  apparatus  of  mammals,  as  in  other 
vertebrates,  consists  mainly  of  a tube  with  an  aperture 
placed  at  or  near  either  extremity  of  the  body, — the  oral 
and  the  anal  orifice, — with  muscular  walls,  the  fibres  of 
which  are  so  arranged  as  by  their  regular  alternate  con- 
traction and  relaxation  to  drive  onwards  the  contents  of 
tho  tube  from  the  first  to  the  last  of  these  apertures.  - The 
anterior  or  commencing  portion  of  this  tube  and  the  parti 
around  it  are  greatly  and  variously  modified  in  relation  to 
the  functions  assigned  to  them  of  selecting  and  seizing  the 
food,  and  preparing  it  by  various  mechanical  and  chemical 
processes  for  the  true  digestion  which  it  has  afterwards  to 
undergo  before  it  can  be  assimilated  into  the  system.  For 
this  end  it  is  dilated  into  a chamber  or  cavity  called  the 
mouth,  bordered  externally  by  the  lips,  usually  muscular 
and  prehensile,  and  supported  by  a movable  framework 
which  carries  the  teeth, — organs  the  structure  and  modi- 
fications of  which  have  been  already  described.  The 
roof  of  the  mouth  is  formed  by  the  palate,  terminating 
behind  by  a muscular,  contractile  arch,  having  in  Man  and 
some  few  other  species  a median  projection  called  uvula, 
beneath  which  the  mouth  communicates  with  the  pharynx. 

Tho  anterior  part  of  the  palate  is  composed  of  mucous 
membrane  tightly  stretchod  over  the  fiat  or  slightly  concave 
bony  lamina  which  separates  the  mouth  from  the  nasal 
passages,  and  is  generally  raised  into  a series  of  transverse 
ridges,  which  sometimes,  os  in  Ruminants,  attain  a con- 
siderable development  In  the  floor  of  tho  mouth,  between 
the  rami  of  the  mandible,  and  supported  behind  by  the 
hyoidean  apparatus,  lies  the  tongue,  an  organ  the  free 
surface  of  which,  especially  in  its  posterior  part,  is  devoted 
to  the  sense  of  taste,  but  which  also  by  its  great  mobility, 
being  composed  almost  entirely  of  muscular  fibres,  performs 
important  mechanical  functions  connected  with  masticating 
and  procuring  food.  Its  modifications  of  form  in  different 
mammals  are  very  numerous.  Between  the  long,  extensile, 
vermiform  tongue  of  tho  Anteaters,  which  is  essential  to 
the  peculiar  mode  of  feeding  of  those  animals,  and  the  short, 
sessile,  and  almost  functionless  tongue  of  the  Porpoise, 
every  intermediate  condition  is  found.  Whatever  the 
form,  the  upper  surface  is  always  covered  with  numerous 
fine  papillae,  in  which  the  terminal  filaments  of  the  gustatory 
nerve  are  distributed. 

In  connexion  with  the  buccal  cavity  is  an  extensive  and  StllTwy 
complex  glandular  apparatus  which  pours  its  secretions  into 
it — secretions  which  constitute  tho  fluid  commonly  known 
as  saliva.  This  apparatus  consists  of  small  glands  em- 
bedded in  the  mucous  membrane  or  submucous  tissue 
lining  the  cavity  of  the  mouth,  and  which  are  of  two  kind* 

(the  follicular  and  the  racemose),  and  of  others  in  which 
the  secreting  structure  is  aggregated  in  distinct  masses 
removed  some  distance  from  the  cavity,  other  tissues  besides 
the  lining  membrane  being  usually  interposed,  and  pouring 
their  eocrotion  into  the  cavity  by  a distinct  tube  or  duct, 
which  traverses  the  mucous  membrane.  To  the  latter  alone 
the  name  of  “ salivary  glands  ” h»  ordinarily  appropriated, 
although  the  distinction  between  them  and  the  smaller 
racemose  glands  is  only  one  of  convenience  for  descriptive 
purposes,  their  structure  being  more  or  less  identical ; and, 
as  tne  fluids  secreted  by  all  become  mixed  in  the  mouth, 
their  functions  are,  at  all  events  in  great  part,  common. 

Under  the  name  of  salivary  glands  are  commonly  included 
— (1)  the  “ parotid,”  situated  very  superficially  on  the  side 
of  tho  head,  below  or  around  the  cartilaginous  external 
auditory  meatus,  and  tho  secretion  of  which  enters  the 
mouth  by  a duct  (often  called  Steno’s  or  Stenson’s)  which 
crosses  the  masseter  muscle  and  opens  into  the  upper  and 
back  part  of  the  cheek  ; and  (2)  the  “ submaxillaxv.”  situ- 
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atcd  in  the  neck,  near  or  below  the  angle  of  the  mandible, 
and  sending  a long  duct  (Wharton’s)  forwards  to  open  in  the 
fore-part  of  the  floor  of  the  cavity  of  tho  mouth,  below  the 
apex  of  the  tongue.  These  are  the  most  largely  developed 
and  constant  of  the  salivary  glands,  beii  j met  with  in 
various  degrees  of  development  in  almost  all  animals  of  the 
class.  Next  in  constancy  are  (3)  the  “ sublingual,”  closely 
associated  with  tho  last-named,  at  all  events  in  the  locality 
in  which  the  secretion  is  poured  out ; and  (4)  the  “zygo- 
matic,” found  only  in  some  animals  in  the  cheek,  just  under 
cover  of  the  anterior  part  of  the  zygomatic  arch,  its  duct 
entering  the  buccal  cavity  near  that  of  the  parotid. 

The  most  obvious  function  common  to  tho  secretion  of 
these  various  glands,  and  to  that  of  the  smaller  ones  placed 
in  tho  mucous  membrane  of  the  lips,  the  checks,  the  tongue, 
the  palate  and  fauces,  is  the  mechanical  one  of  moistening 
and  softening  tho  food,  to  enable  it  the  more  readily  to  be 
tasted,  masticated,  and  swallowed,  though  each  kind  of 
gland  may  contribute  in  different  manner  and  different 
degree  to  perform  this  function.  The  saliva  is,  moreover, 
of  the  greatest  importance  in  the  first  stage  or  introduction 
to  the  digestive  process,  as  it  dissolves  or  makes  a watery 
extract  of  all  soluble  substance  in  the  food,  and  so  prc^nares 
them  to  be  further  acted  on  by  the  more  potent  digeslivo 
fluids  met  with  subsequently  in  their  progress  through  the 
alimentary  canal.  In  addition  to  thesa  functions  it  seems 
now  well  established  by  experiment  that  saliva  serves  in 
Man  and  many  animals  to  aid  directly  in  the  digestive 
process,  particularly  by  its  power  of  inducing  the  saccharine 
transformation  of  amylaceous  substances.  As  a general 
rule,  in  mammals  the  parotid  saliva  is  more  watery  in  its 
composition,  while  that  of  tho  submax  diaries,  and  still  more 
the  sublingual,  contains  more  solid  elements  and  is  more 
viscid,  so  much  so  that  some  anatomists  consider  the  latter, 
together  with  the  small  racemose  glands  of  the  cheeks,  lips, 
and  tongue,  as  mucous  glands,  retaining  the  name  of 
salivary  only  for  tho  parotid.  These  peculiar  propertiea 
are  sometimes  illustrated  in  a remarkable  degree,  as, 
for  example,  the  great  secretion  of  excessively  viscid  saliva 
which  labricates  the  tongue  of  the  Auteaters  and 
Armadillos,  associated  with  enormously  developed  sub- 
maxillary  glands ; while,  on  tho  other  band,  the  parotids 
are  of  great  size  in  those  animals  which  habitually  masticate 
dry  and  fibrous  food. 

Aftcx  the  preparation  which  the  aliment  has  undergone 
in  the*  mouth, — the  extent  of  which  varies  immensely  in 
different  forms,  being  reduced  almost  to  nothing  in  such 
animals  as  tho  Seals  and  Cetaceans,  which,  to  uso  the 
familiar  expression,  “bolt"  their  food  entire, — it  5s 
swallowed,  and  is  carried  along  the  oesophagus  by  the 
action  of  its  muscular  coats  into  the  stomach.  In  the 
greater  proportion  of  mammals  this  organ  is  a simple 
saccular  dilatation  'of  the  alimentary  canal,  but  in  others  it 
undergoes  remarkable  modifications  and  complexities.  The 
lining  of  the  stomach  is  thickly  beset  with  tabular  glands, 
which  are  generally  considered  to  belong  to  two  different 
forms,  recognizable  by  their  structure,  and  different  ia  their 
function— the  most  numerous  and  important  accreting  the 
gastric  juice  (the  active  agent  in  stomachic  digestion),  and 
hence  called  “ peptic  **  glands,  the  others  concerned  only 
in  the  elaboration  of  mucus.  Tho  relative  distribution  of 
these  glands  in  different  regions  of  tho  walls  of  the  stomach 
varies  greatly  in  different  animals,  and  in  many  species 
there  are  large  tracts  of  the  mucous  membrane  which  do 
not  secrete  a fluid  having  the  properties  of  gastric  juice, 
and  often  constitute  more  or  less  distinct  cavities  devoted  to 
storing  and  perhaps  softening  or  otherwise  preparing  the 
food  for  digestion.  Sometimes  there  is  a great  aggregation 
of  glands  forming  distinct  thickened  patches  of  the  stomach 
,wall.  as  iu  the  Beaver  and  Koala,  or  even  collected  in 


pyriform  pouches  with  a common  uarrow  opening  into  the 
cavity,  as  in  the  Manatee  and  the  curious  African  Rodent 
Lophyomys.  The  action  of  tho  gastric  fluid  U mainly 
exerted  upon  the  nitrogenous  elements  of  tho  food,  which 
it  dissolves  and  modifies  so  as  to  render  them  capable  of 
undergoing  absorption,  which  is  partly  effected  by  the 
blood-vessels  of  the  stomach,  though  the  greater  part  posses 
through  the  pylorus,  an  aperture  surrounded  by  a circular 
muscular  valve,  into  the  intestinal  canaL  Here  it  comes  in 
contact  with  the  secretion  of  a vast  number  of  small  glands 
called  the  crypts  of  Lieberkahn,  somewhat  similar  to 
those  of  tho  stomach,  and  also  of  several  special  glands  of 
a different  character,  namely,  the  small  racemose,  duodenal, 
or  Brunner's  glands,  the  pancreas,  and  the  liver. 

The  intestinal  caual  varies  greatly  in  relative  length  *nd  Intestia 
capacity  in  different  animals,  and  it  also  offers  manifold 
peculiarities  of  form,  being  sometimes  a simple  cylindrical 
tube  of  nearly  uniform  calibre  throughout,  but  more  often 
subject  to  alterations- of  form  and  capacity  in  different 
portions  of  its  course, — the  most  characteristic  and  constant 
being  the  division  into  an  upper  and  narrower  and  a lower 
and  wider  portion,  called  respectively  tho  small  and  tho 
large  intestine,  the  former  being  divided  quite  arbitrarily 
and  artificially  into  duodenum, 
jejunum,  and  ileum,  and  the  latter 
into  colon  and  rectum.  One  of  the 
most  striking  peculiarities  of  this 
part  of  the  alimentary  canal  is  tho 
frequent  presence  of  a diverticu- 
lum or  blind  pouch,  the  ccrjyvt 
cxcuni  coli,  as  it  was  first  called,  a 
name  generally  abbreviated  into 
“caecum,”  situated  at  the  junction 
of  the  large  and  the  small  intestine, 

A structure  presenting  an  immense 
variety  of  development,  from  the 
smallest  bulging  of  a portion  of  tho 
aid*  wall  of  the  tube  to  a huge  and 
complex  nc,  greatly  exceeding  iu 
capacity  tho  remainder  of  the  ali- 
mentary canal.  It  is  only  in  herbi- 
voroua  animals  that  tho  cecum  is 

developed  to  this  great  extent,  and  o<  the  Aturcmarjr  emi  in  ■ 
among  these  there  is  a curious  com-  ^ ; 
plementary  relationship  between  S*i ,m*11  ,ntf 

, , # .a  (ihbtcYiiiM);  (,oKom;  ff, 

the  size  and  complexity  of  the  organ  i*j«o  intetttne  ^ colon,  aut- 
and  that  of  the  stomach.  Where  tnginr.  tho  rectum, 
the  latter  ia  simple  the  caecum  is  generally  the  largest, 
and  vice  versa.  Both  emeutn  and  colon  are  often  saccu- 
lated, a disposition  caused  by  the  arrangement  of  the 
longitudinal  buids  of  muscular  tissue  in  their  walls  ; but 
the  small  intestine  is  always  smooth  a. id  simple-walled 
externally,  though  its  lining  membran-  often  exhibits 
various  contrivances  for  increasing  the  tfaorbing  surface 
without  adding  to  tho  general  bulk  of  the  organ,  such 
as  the  numerous  small  villi  by  which  ir.  is  everywhere 
beset,  and  the  more  obvious  transverse,  longitudinal,  or 
reticulating  folds  projecting  into  the  interior,  met  with  m 
many  animals,  of  which  tho  “valvulce  conniventes”  of 
Man  form  well-known  examples.  Besides  the  crypts  of 
Liebcrkutm  found  throughout  the  intestinal  canal,  and  the 
glands  of  Brunner  confined  to  the  duodenum,  there  are  other 
structures  in  the  mucous  membrane,  about  the  nature  of 
which  there  is  still  much  uncertainty,  called  “solitary  * and 
“agmlnated”  glands,  the  latter  inure  eommonly  known 
by  the  name  of  “ Beyer's  patches.”  These  were  formerly 
supposed  to  be  secretory  organs,  which  discharged  soma 
kind  of  fluid  into  the  intestine,  but  are  now  mure  generally 
considered  to  belong  to  the  group  of  structures  of  somewhat 
mysterious  function  of  which  the  lymphatic  and  lacteal 
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glands  arc  members.  The  solitary  glands  arc  found  scat- 
tered irregularly  throughout  the  whole  intestinal  tract ; the 
agminuted,  on  the  other  hand,  are  always  confined  to  the 
email  intestine,  and  are  must  abundant  in  its  lower  part 
They  are  subject  to  great  variation  in  number  aud  in  size, 
and  even  in  different  individuals  of  tiie  eamo  species,  and 
also  differ  in  character  at  different  periods  of  life,  becoming 
atrophied  in  old  oge. 

Tho  distinct  glands  situated  outsido  of  the  walls  of  the 
intestinal  canal,  but  which  pour  their  secretion  into  it,  are 
the  pancreas  and  the  liver.  The  latter  is  the  most 
important  on  account  of  its  size,  if  not  on  account  of  the 
direct  action  pf  its  secretion  in  the  digestive  process.  This 
large  gland,  so  complex  in  structure  and  function,  is  well 
developed  in  all  mammals,  and  its  secreting  duct,  the  bile 
duct,  always  opens  into  the  duodenum  or  that  portion  of 
the  canal  which  immediately  succeeds  tho  stomach.  It  is 
situated  in  the  right  side  of  tho  abdomen  in  contact  with 
the  diaphragm  and  the  stomach,  but  varies  greatly  in  relative 
size,  and  also  in  form,  in  different  groups  of  mammals.  In 
most  mammals  a gaH-bladder,  consisting  of  a pyriform 
diverticulum  from  the  gall  duct,  is  present,  but  in  many  it 
is  wanting,  and  it  is  difficult  to  find  the  rationale  of  its 
presence  or  absence  in  relation  to  use  or  any  other  cir- 
cumstance in  the  animal  economy. 

The  descriptions  of  the  livers  of  vanou9  animals  to  be 
met  with  in  treatises  or  memoirs  on  comparative  anatomy 
are  very  difficult  to  understand  for  want  of  a uniform 
system  of  nomenclature.  The  difficulty  usually  met  with 
arises  from  the  circumstance  that  this  organ  is  divided 
sometimes,  as  in  Man,  Buminants,  and  the  Cetacea,  into 
two  main  lobes,  which  have  been  always  called  respectively 
right  and  left,  and  in  other  cases,  as  in  the  lower  Monkeys, 
Carnivora,  Iuteclivora , and  many  other  orders,  into  a larger 
number  of  lobes.  Among  the  latter  the  primary  division 
usually  appears  at  first  sight  tripartite,  the  whole  organ 
consisting  of  a middle,  called  “cystic  ” or  “suspensory  ” lobe, 
and  two  lateral  lobes,  called  respectively  right  and  left 
lobes.  This  introduces  confusion  in  describing  livers  by 
the  some  terms  throughout  the  whole  scries  of  mammals, 
as  the  right  and  left  lobes  of  the  Monkey  or  Dog,  for 
instance,  do  not  correspond  with  parts  designated  by  the 
same  name  in  Man  and  the  Sheep.  Thcro  arc,  moreover, 
conditions  in  which  neither  the  bipartite  nor  the  tripartite 
system  of  nomenclature  will  answer,  which  we  should  have 
considerable  difficulty  in  describing  without  6ome  more 
general  system.  In  order  to  arrivo  at  such  a system  it 
appears  desirable  to  consider  the  liver  in  all  cases  as 
primarily  divided  by  the  umbilical  vein  (see  fig.14,  v)  into 
two  segments,  right  and  left.  This  corresponds  with  its 
development  and  with  the  condition  characteristic  of  the 
organ  in  the  inferior  classes  of  vertebrates.  The  situation 
of  this  division  can  almost  always  be  recognized  in  adult 
animals  by  the  persistence  of  some  traces  of  the  umbilical 
vein  in  tbe  form  of  the  round  ligament,  and  by  the  poBitiou 
of  the  suspensory  ligament. 

When  the  two  main  parts  into  which  the  liver  is  thus 
divided  are  entire,  as  in  Man,  the  Buminants,  and  Cetaeta, 
they  may  be  spoken  of  as  tho  right  and  left  lobes ; when 
fissured,  as  tho  right  and  left  segments  of  the  liver,  reserv- 
ing the  terra  lobe  for  tho  subdivisions.  This  will  involve 
no  ambiguity,  for  the  terms  right  and  left  lobe  will  no 
longer  be  used  for  divisions  of  the  more  complex  form  of 
liver.  In  the  large  majority  of  mammals  each  segment  is 
further  divided  by  a fissure,  more  or  less  deep,  extending 
from  the  free  towards  tbe  attached  border,  which  are 
called  right  aod  left  lateral  fissures  (fig.  14,  Hf  and  Iff). 
When  these  are  moro  deeply  cut  than  the  umbilical  fissure 
(u),  the  organ  lias  that  tripartite  or  trefoil  like  form  just 
spoken  of,  but  it  is  easily  seen  that  it  is  really  divided  into 
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four  regions  or  lobes,  those  included  between  tho  lateral 
fissures  being  the  right  and  left  central  (re  and  Ic)  separated 
by  the  umbilical  fissure,  and  those  beyond  tho  lateral 
fissures  on  each  ride  being  the  right  and  left  lateral  lobes 
(>•/  and  //).  The  essentially  bijvartite  character  of  the 
organ  aud  its  uniformity  of  construction  throughout  the 
class  are  thus  not  lost  sight  of,  even  in  the  must  complex 
forma  The  left  eegmeut  of  the  liver  is  rarely  complicated 
to  any  further  extent,  except  in  some  cases  by  iniuor  01 
secondary  fissures  marking  off  small  lobules,  generally 
inconstant  and  irregular,  and  never  worthy  of  any  special 
designation.  On  tbe  other  hand,  tho  right  segment  is 
usually  more  complex.  The  gall  bladder,  when  present,  is 
always  attached  to  the  under  surface  of  the  right  central 
lobe,  sometimes  merely  applied  to  it,  in  other  cases  deeply 
embedded  in  its  substance.  In  many  cases  the  foiisa  in 
which  it  is  Bunk  is  continued  to  the  free  margin  of  tho 
liver  as  an  indent,  or  even  a tolerably  deep  fissure  (*/> 
The  portal  fissure  (/>),  through  which  tho  portal  vein  aud 


F>a  14.— Dttjrnunnwlle  Pl«n  of  Inferior  Sarfm  of  • *«)rDofcd  Liver  of  • 
Mimmiil.  Ttie  p"*5ertof  or  tltechrd  border  I*  opfiermort.  *,  anitxlkml  Trtn 
of  the  ftttM.  reproemed  by  the  round  ligan-t-m  In  the  adult,  1)1(1*  In  the  am 
blltcal  figure  ; d*.  the  duetua  or,  the  Inferior  ttn»  ca»«;  p,  the  ten* 

porta  entering  ti  e tran»venc  future  ; UJ,  the  It. ft  blcial  Aiuut ; rl/,  the 
Unlit  lateral  fiaaure ; tf,  the  ejatk  fisture  ; It,  the  left  lateral  kbe;  it,  the 
kit  central  lobe;  tt,  the  light  central  lobe;  rl,  the  tight  lateral  lobe;  «,  ilia 
Spigelian  lv.be ; e,  the  caudate  lobe ; p,  the  gaU  bladder. 

hepatic  artery  enter  and  the  gall  duct  emerges  from  tho 
liver,  crosses  this  lobe  transversely,  near  the  attached 
border  of  tbe  liver.  Tho  right  lateral  lobo  always  has  tbe 
great  vena  cava  (w)  either  grooving  its  suiface  or  tunnel- 
ling through  its  substance  near  the  inner  or  left  end  of  its 
attached  border ; ana  a prolongation  of  the  lobe  to  the  left, 
between  the  vein  and  the  portal  fissure,  sometimes  a mere 
flat  track  of  hepatic  substance,  but  more  often  a prominent 
tongue -shaped  process,  is  the  so-called  41  Spigelian  lobe  w(e). 
From  the  under  surface  of  tbe  right  lateral  lobe  a portion 
is  generally  partially  detached  by  a fissure,  and  called  tho 
**  caudate  lobe  * (c).  In  Man  this  is  almost  obsolete,  but  in 
most  mammals  it  is  of  considerable  magnitude,  end  has 
very  constant  and  characteristic  relations.  It  is  connected 
by  an  isthmus  at  the  left  (narroweit  or  attached)  end  to 
the  Spigelian  lobe,  behind  which  isthmus  the  vena  cava  is 
always  in  relation  to  it,  channelling  through  or  grooving  its 
surface.  It  generally  has  a pointed  apex,  and  is  deeply 
hollowed  to  receive  the  right  kidney,  to  the  upper  nnd 
inner  aide  of  which  it  is  applied. 

Considerations  derived  from  the  comparatively  email 
and  simple  condition  of  the  liver  of  the  Ungulates,  compared 
with  its  large  sire  und  complex  form  in  the  CVrraivor*!, 
have  led  to  the  perhaps  too  hasty  generalization  that  the 
first  type  is  related  to  a herbivorous  and  tbe  latter  to  a 
carnivorous  diet.  The  exceptions  to  such  a proposition  are 
very  numerous.  Tho  fact  of  the  great  difference  betveen 
the  liver  of  tbe  Cetacea  and  that  of  tbe  Seals  cannot  be 
accounted  for  by  difference  of  habits  of  life,  though  it 
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perliaps  may  be  by  difference  of  origin,  upon  the  supposi- 
tion that  the  former  are  modifications  of  the  primary 
branch  of  mammals  from  which  the  Ungulates,  and  the 
latter  of  that  from  which  the  Carnivora,  are  derived.1 

Circulatory,  Absorbent,  Respiratory,  and  Urinary 
Systems. 

The  blood  of  mammals  is  always  red,  and  during  the 
life  of  the  animal  hot,  having  a nearly  uniform  temperature, 
varying  within  a few  degrees  on  each  side  of  100°  Fahr. 
The  corpuscles  are,  as  usual  in  vertebrates,  of  two  kinds: 
— (1)  colourless,  spheroidal,  nucleated,  and  exhibiting  amre- 
boid  movements  ; while  (2)  the  more  numerous,  on  which 
depends  the  characteristic  hue  of  the  fluid  in  which  they 
uro  suspended,  are  coloured,  non-nneleated,  flattened, 
•lightly  biconcave  disks,  with  circular  outline  in  all  known 
species  except  the  Camels  and  Llamas,  where  they  have 
•he  elliptical  form  characteristic  of  the  red  corpuscles  of 
nearly  all  the  other  vertebrates,  though  adhering  to  the 
namm&Uan  type  in  absence  of  nucleus  and  relatively  small 
lite.  As  a rule  they  are  smaller  os  well  ai  more  uumerous 
ban  in  other  classes,  but  vary  considerably  in  size  in 
lifferent  species,  and  not  always  in  relation  to  the 
xmgnitudo  of  the  animal,  a Mouse,  for  instance,  having 
is  large  corpuscles  as  a Horse.  Within  the  limits  of  any 
latural  group  there  is,  however,  very  often  some  such 
relation,  the  largest  corpuscles  being  found  among  the 
large  species  and  the  smallest  corpuscles  among  the  small 
species  of  the  group,  but  even  to  this  generalization  there 
are  many  exceptions.  The  transverse  diameter  of  tha 
red  corpuscles  in  Man  averages  of  an  inch,  which  is 
exceptionally  large,  and  only  exceeded  by  the  Elephant 
and  by  some  Cetacea  and  Edentata.  They  are  also 
generally  large  in  Apes,  Rodents,  and  the  Monolvemata,  and 
small  in  the  Artiodactyles,  least  of  all  in  the  Chevrotalns 
(Tragulus),  being  in  T.  javanicut  and  metninna  not  more 

H«*rt.  The  heart  of  mammals  consists  of  four  distinct  cavities, 
two  auricles  and  two  ventricles.  Usually  the  ventricular 
portion  is  externally  of  conical  form,  with  a simple  apex, 
but  in  the  Sirenia  it  is  broad  and  flattened,  and  a deep 
notch  separates  the  apical  portion  of  each  ventricle.  A 
tendency  to  this  form  is  seen  in  the  Cetacea  and  the  Seals. 
It  is  characteristic  of  mammals  alone  among  vertebrates 
that  the  right  auriculo-vent,ribular  valve  is  tendinous  like 
the  left,  consisting  of  flaps  held  in  their  place  by  fibrous 
ends  (chorda  Undinim)  which  arise  from  projections  from 
the  muscular  walls  of  the  ventricular  cavity  ( musculi 
papitiares).  In  the  Monotremata  a transition  between 
this  condition  and  the  simple  muscular  flap  of  the 
Sauropsida  is  observed.  In  most  of  the  larger  Ungulates 
a distinct  but  rather  irregular  ossification  is  developed  in 
the  central  tendinous  portion  of  the  ba&e  of  tho  heart 

The  orifices  of  the  aorta  and  pulmonary  artery  are  each 
guarded  by  three  semilunar  valves.  The  aorta  is  single, 
and  arches  over  the  left  bronchial  tube.  After  supplying 
the  tissues  of  tho  heart  itself  with  blood  by  means  of  tie 
coronary  arteries,  it  gives  off  large  vessels  (“  carotid  ”)  to  the 
head  and  (“brachial  ”)  to  the  anterior  extremities.  Tho 
mode  in  which  these  vessels  ariso  from  the  aorta  varies  much 
in  different  mammals,  and  the  study  of  their  disposition 
affords  some  guide  to  classification.  In  nearly  all  cases 
the  right  brachial  and  carotid  have  a common  origin  (called 
“innominate  artery”  in  anthropotoray).  The  other  two 
vessels  may  como  off  from  this,  as  is  the  rale  in  Ungulates, 

1 See  " Lecture*  on  the  Comparative  Anatomy  of  the  Organs  of 
Digestion  of  the  Mammalia/’  Medical  Tima  and  Gazelle,  Feb. -Dec. 
1872. 

* Q.  Quill  rer.  Pro c.  ZooL  Sac.,  1802,  p.  91 
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the  common  trunk  constituting  the  “anterior  aorta”  of 
veterinary  anatomy ; or  they  may  be  detached  in  various 
degrees,  both  arising  separately  from  the  aorta,  as  in  Man, 
or  the  left  carotid  from  the  innominate  and  tho  left  brachial 
from  the  aorta,  a very  common  arrangement,  or  the  last 
two  from  a common  second  or  left  innominate  as  in  somo 
Bats  and  Insectivores.  The  aorta,  after  giving  off  the  in- 
tercostal arteries,  passes  through  the  diaphragm  into  the 
abdomen,  and,  after  supplying  the  viscera  of  that  cavity  by 
means  of  the  gastric,  hepatic,  splenic,  mesenteric,  renal,  and  # 
spermatic  vessels,  gives  off  in  the  lumbar  region  a largo 
branch  (iliac)  to  each  of  the  hinder  extremities,  which  also 
supplies  tho  pelvic  visCtera,  and  is  continued  onwards  in  the 
middle  line,  greatly  diminished  in  size,  along  the  under 
surface  of  the  tail.  In  certain  mammals,  arterial  plexuses, 
called  reiia  mirabilia,  formed  by  the  breaking  up  of  the 
vessel  into  an  immense  number  of  small  trunks,  which  may 
run  in  a straight  course  parallel  to  one  another  (as  in  the 
limbs  of  Sloths  and  Slow  Lemurs),  or  form  a closely  packed 
network,  as  in  the  intracranial  plexuses  of  Ruminants,  or  & 
aponge-like  mass  of  convoluted  vessels,  as  in  the  intercostaU 
of  Cetaceans,  are  peculiarities  of  the  vascular  system  the 
meaning  of  which  is  not  in  all  coses  clearly  understood. 

In  the  Cetacea  they  are  obviously  receptacles  for  contain- 
ing a large  quantity  of  oxygenated  blood  available  during 
tho  prolonged  immersion,  with  consequent  absence  of 
respiration,  to  which  these  aoimals  are  subject. 

The  vessels  which  return  tho  blood  to  the  heart  from  tho 
head  and  upper  extremities  usually  unite,  os  in  Man,  to 
form  the  single  vena  cava  superior  or  precaval  vein,  but 
in  some  Insectivores,  Chii'optera,  and  Rodents,  and  in  tho 
Elephant,  and'  all  Marsupials  and  Monotrcmcs,  the  two 
superior  caval  veins  enter  the  right  auricle  without  uniting, 
as  in  birds.  In  Seals  and  some  other  diving  mammals 
there  is  a large  venous  einus  er  dilatation  of  the  inferior 
cava  immediately  below  the  diaphragm.  In  the  Cetacea 
the  purpose  of  this  is  supplied  by  the  immense  abdominal 
venous  plexuses.  As  a rule  the  veins  of  mammals  aro 
furnished  with  valves,  but  these  are  eaid  to  be  altogether 
wanting  iu  the  Cetacea,  and  in  the  superior  and  inferior 
cava,  subclavian  and  iliac  veins,  the  veins  of  the  liver 
(both  portal  and  hepatic),  heart,  lunga,  kidneys,  brain, 
and  spinal  chord  of  other  mammals.  Many  of  the  veins 
within  the  cranium  are  included  in  spaces  formed  by  the 
separation  of  the  laminae  of  the  dura  mater,  and  do  not 
admit  of  being  dilated  beyond  a certain  size;  these  are 
termed  sinuses.  The  portal  circulation  in  mammals  is 
limited  to  the  liver,  the  portal  vein  beiug  formed  by  the 
superior  and  inferior  mesenteric,  tho  splenic,  the  gastro- 
epiploic, and  the  pancreatic  veins.  The  kidney  is  supplied 
solely  by  arterial  blood,  and  its  veins  empty  their  contents 
only  into  the  inferior  cava. 

The  absorbent  or  lymphatic  system  or  vessels  is  very  Lym- 
complotely  developed  in  the  Mammalia . Its  ramifications  ph*t»o 
extend  through  all  tho  soft  tissues  of  the  body,  and  con- 
vey  a colourless  fluid  called  lymph,  containing  nucleated 
corpuscles,  and  also,  during  the  process  of  digestion,  the 
chyle,  a milky  fluid  taken  up  by  the  lymphatics  (here 
called  lacteals)  of  the  small  intestine,  and  pour  them  into 
the  general  vascular  system,  where  tbey  mix  with  the 
venous  blood.  The  lymphatic  vessels  of  the  hindoi 
extremities,  as  well  as  those  from  tho  intestinal  canal,  unit 
in  tho  abdomen  to  form  tho  “ thoracic  duct,”  the  hinde 
end  or  commencement  of  which  has  a dilatation  called  the 
receptacvlum  chylu  The  duct,  which  is  of  irregular  size  and 
sometimes  double,  often  dividing  and  uniting  again  in  its 
course,  or  oven  becoming  plexiform,  passes  forwards  close  to 
the  bodies  of  tha  thoracic  vertebra,  and  empties  itself,  by 
an  orifice  guarded  by  a valve,  into  tho  great  left  brachio- 
cephalic vein  having  previously  received  the  lymphatic 
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from  the  thorax  and  the  left  aide  of  the  head  and  left 
anterior  extremity.  Those  from  the  right  side  of  the  head 
and  right  anterior  limb  usually  eater  by  a email  distinct 
trunk  into  the  corresponding  part  of  the  right  brachio- 
cephalic vein.  The  duct,  and  also  the  principal  lymphatic 
vessels,  are  provided  with  valves. 

Lymphatic  glands,  rarely  met  with  in  the  Sauropaida, 
are  usually  present  in  mammals,  both  in  the  general  and 
in  the  lacteal  system,  the  latter  being  called  “ mesenteric 
glands.”  They  are  round  or  oval  masses,  situated  upon  the 
course  of  the  vessels,  which  break  up  in  them  and  assume 
a plexiform  arrangement,  and  then  reunite  as  they  emerge. 
No  structures  corresponding  to  the  pulsating  ““lymphatic 
hearts”  of  the  lower  vertebrates  have  been  met  with  in 
mammals. 

Associated  with  the  vascular  and  lymphatic  systems  are 
certain  bodies,  the  functions  of  which  are  not  properly 
understood,  and  which  are  usually,  on  account  of  their 
general  appearance,  grouped  togethor  under  the  name  of 
“ductless  glands.”  Of  these  the  “spleen”  is  the  largest, 
and  single,  always  placed  in  mammals  in  relation  to  the 
fundus  or  left  end  of  the  stomach,  to  which  it  is  attached 
by  a fold  of  peritoneum.  It  is  dark-coloured  and  spongy  in 
substance,  and  has  a depression  on  one  side  or  “ hilus,” 
into  which  the  splenic  artery,  a branch  of  the  coeliac  axis 
of  the  abdominal  aorta,  enters,  and  from  which  the  vein, 
which  joins  the  portal  system,  emerges.  It  varies  much  in 
aize  and  form  in  different  mammals,  being  relatively  very 
a mall  in  the  Cetacea.  It  is  sometimes  almost  spherical,  but 
more  often  flattened,  oval,  triangular,  or  elongated,  and 
xcasionally,  as  in  Monotremes  and  most  Marsupials,  tri- 
rodiate.  The  “ suprarenal  bodies  ” or  “ adrenah  ” are  two 
in  number,  each  situated  either  in  contact  with  or  at  a 
short  distance  in  front  of  the  anterior  extremity  of  the 
kidney.  They  are  abundantly  supplied  with  nerves,  and 
are  much  larger  relatively  in  early  than  in  adult  life. 
The  “ thyroid  body,”  or  rather  bodies  for  there  are  gene- 
rally two,  thongh  in  Man  and  somo  other  species  connected 
oy  an  isthmus  passing  across  the  middle  line,  are  constant 
n mammals,  though  only  met  with  in  a rudimentary  con- 
dition, if  at  all,  in  other  vertebrates.  They  are  situated  in 
the  neck,  in  contact  with  the  sides  of  the  anterior  ex- 
tremity of  the  trachea.  The  “ thymus  ” lies  in  the  ante- 
rior part  of  the  thorax,  between  the  sternum  and  the  great 
vessels  at  the  base  of  the  heart,  and  differs  from  the  thyroid 
in  being  median  and  single,  and  having  a central  cuvity. 
It  attains  ita  greatest  development  during  the  period  of 
lactation,  and  then  diminishes  and  generally  disappears 
before  full  growth  is  attained. 

Reepiratory  Oryant. — Mammals  breathe  occasionally 
through  the  mouth,  bnt  usually,  and  in  many  cases 
exclusively,  through  the  nostrils  or  mres.  These  are 
apertures,  always  paired  (except  in  the  toothed  Cetacea , 
where  they  unite  to  form  a 'single  external  opening),  and 
situated  at  the  fore  part  of  the  face,  generally  at  or  beneath 
the  end  of  the  muzzle,  a median  prominence  abovo  the 
mouth.  This  is  sometimes  elongated  to  form  a proboscis,  to 
the  extremity  of  which  the  nostrils  are  carried,  and  which 
attains  its  maximum  of  development  in  the  Elephant  In 
the  Cetacea  the  nostrils  are  situated  at  a considerable  distance 
behind  the  anterior  end  of  the  face,  upon  the  highest  part 
of  the  head,  and  are  called  “ blow-holes,”  from  the  peculiar 
mode  of  respiration  of  these  animals.  The  nostrils  are 
kept  open  by  means  of  cartilages  which  surround  their 
aperture,  and  which  many  animals  have  the  power  of 
moving  so  as  to  cause  partial  dilatation  or  contraction. 
In  diving  animals,  as  Seals  and  Cetacea,  they  can  bo  com*  | 
pletely  closed  at  will  so  os  to  prevent  the  entrance  of  water 
when  beneath  the  surface.  The  passage  to  which  the 
nostrils  lead  is  in  most  mammals  filled  by  a more  or  less 
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complex  sieve-like  apparatas,  formed  of  the  convoluted 
turbinal  bones  and  cartilages,  over  which  a moist,  vascular, 
ciliated  mucous  membrane  is  spread,  and  which  intercepts 
particles  of  dust,  sud  also  aids  in  warming  the  inspired  air 
before  it  reaches  the  lungs.  In  the  Proboscidea , in  which 
these  functions  are  performed  by  the  walls  of  the  long 
tubular  proboscis,  this  apparatus  is  entirely  wanting.  Tlio 
narial  passages  have  the  organ  of  smell  situated  in  their 
upper  part,  and  communicate  posteriorly  with  the  pharynx, 
and  through  the  glottis  with  the  “ trachea”  or  windpipe,  a 
tube  by  which  the  air  is  conveyed  to  and  from  the  luuga. 

The  permanent  (latency  of  the  trachea  during  the  varied 
movements  of  the  neck  is  provided  for  by  its  walls  being 
stiffened  by  a series  of  cartilaginous  rings  or  hoops,  which 
in  most  mammals  are  incomplete  behind.  Having  entered 
the  thorax,  the  trachea  bifurcates  into  the  two  bronchi,  ono 
of  which  enters,  and,  dividing  dichotomously,  ramifies 
through,  each  lung.  In  some  of  the  Cetacea  and  Artio- 
dactyia  a third  bronchus  is  given  off  from  the  lower  part 
of  the  (Vachea,  above  its  bifurcation,  and  enters  tho  right 
lung. 

Tho  upper  end  of  the  trachea  is  modified  into  the  organ  Larynx 
of  voice  or  “larynx,”  the  air  passing  through  which  to  and 
/rom  the  lungs  is  made  use  of  to  set  the  edges  of  the  “ vocal 
cords,”  fibrous  bands  stretched  one  on  each  side  of  the  tube, 
into  vibration.  Tho  larynx  is  composed  of  several  cartil- 
ages, of  which  the  “thyroid,"  tho  “cricoid,"  and  the 
“ arytenoid  ” are  the  principal,  moved  upon  one  another  by 
muscles,  and  suspended  from  the  hyoidcan  arch.  By 
alteration  of  the  relative  position  of  these  cartilages  the 
cords  can  be  tightened  or  relaxed,  approximated  or  divari- 
cated, as  required  to  modulate  the  tone  and  volume  of  the 
voice.  A median  tongue-shaped  fibro-cartiloge  at  the  top 
of  the  larynx,  the  “epiglottis,”  protects  the  “glottis,”  or 
aperture  by  which  the  larynx  communicates  with  the 
pharynx,  from  the  entry  of  particles  of  food  during  deglu- 
tition. The  form  of  the  larynx  and  development  of  the 
vocal  cords  present  many  variations  in  different  members 
of  the  class,  the  greatest  modification  from  the  ordinary 
type  being  met  with  in  tho  Cetacea , where  tho  arytenoid 
cartilages  and  epiglottis  are  united  in  a tubular  manner, 
project  onto  the  nasal  poesage,  and,  being  grasped  by  the 
muscular  posterior  margin  of  the  palate,  provide  a direct 
channel  of  communication  from  the  lungs  to  the  external 
surface.  An  approach  to  this  condition  is  met  with  in  tho 
Hippopotamus  and  some  other  Ungulates.  Nearly  all 
mammals  have  a voice,  although  sometimes  it  w only  exer- 
cised at  seasons  of  acxual  excitement.  Somo  Marsupials 
and  Edentates  appea-to  be  quite  mute.  In  no  mammal  is 
there  an  iuferior  larynx,  or  “syrinx,  an  in  birds. 

The  thoracic  cavity  of  mammals  differs  from  that  of  tho 
Savropeida  in  being  completely  separated  from  the  abdomen 
by  a muscular  partition,  the  “ diaphragm,”  attached  to  the 
vertebral  column,  the  ribs,  and  the  sternum.  This  is  much 
arched,  with  the  convexity  towards  the  thorax,  so  that  when 
its  fibres  contract  it  iB  flattened  and  tho  cavity  of  the  thorax 
increascd,and  when  they  are  relaxed  the  cavityisdimiuished. 

The  lungs  are  suspended  freely  in  the  thorax,  one  on  each 
side  of  the  heart,  being  attached  only  by  the  root,  which 
consists  of  the  bronchus  or  air-tube,  and  pulmonary  arteries 
and  veins  by  which  the  blood  is  passed  backwards  and 
forwards  between  the  heart  and  the  lungs.  Tbo  remaining 
part  of  tho  surface  of  each  lung  is  covered  by  serous  mem- 
brane, the  “ pleura,”  and,  whatever  the  state  of  distension 
or  contraction  of  tho  cheat-wall,  is  accurately  in  contact 
with  it.  Inspiration  is  effected  by  tbe  contraction  of  the 
diaphragm,  and  by  the  intercostal  and  other  muscles  ele- 
vating or  bringing  forward  the  riba,  and  thus  throwing  tho 
sternum  farther  away  from  the  vertebral  column.  As  the 
surface  of  the  lung  must  follow  the  chest  wall,  the  organ 
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is  itself  expanded,  and  air  rushes  in  through  tne  trachea 
to  fill  &U  tho  minute  cells  in  which  the  ultimate  ramifica- 
tions of  the  bronchi  terminate.  In  ordinary  expiration 
very  little  muscular  power  is  expended,  the  elasticity  of 
the  lungs  and  surrouuding  parts  being  sufficient  to  cause  a 
state  of  contraction  and  to  drive  out  at  least  a portion  of 
the  air  contained  in  the  cells,  when  the  muscular  stimulus 
is  withdrawn.  The  lungs  are  sometimes  simple  externally, 
os  in  the  Sirenut  (where  they  are  greatly  elongated)  and 
the  Cetacea,  but  they  are  more  often  divided  by  deep 
fissures  into  one  or  more  lobes.  The  right  lung  is  usually 
larger  and  more  subdivided  than  the  left.  It  often  has  a 
small  distinct  lobe  behind,  wanting  on  the  left  aide  and 
hence  called  lobulut  azyga a 

Most  mammals  have  in  connexion  witn  we  air  passages 
certain  diverticuli  or  pouches  containing  air,  the  use  of 
which  is  not  always  easy  to  divine.  The  numerous  air 
sinuses  situated  between  the  outer  and  inner  tables  of  the 
bones  of  the  hood,  which  in  Man  are  represented  by  the 
antrum  of  Highmore  and  the  frontal  and  sphenoids?  sinuses, 
and  which  attain  their  maximum  of  development  in  the 
Indian  Elephant,  are  obviously  for  the  mechanical  pur- 
pose of  allowing  expansion  of  the  bone  surface  without 
increase  of  weight.  They  are  connected  with  the  nasal 
passages.  The  Eustachian  tubes  pass  from  tho  back  of  the 
pharynx  into  tho  cavityof  tho  tympanum,  into  which  and  the 
mastoid  cells  they  allow  air  to  pass.  In  the  Eqvidm  there 
are  large  poet-pharyngeal  air  sacs  in  connexion  with  them. 
The  Dolphins  have  an  exceedingly  complicated  system  of 
air.8acs  in  connexion  with  the  nasal  passages  just  within 
the  nostrils,  and  the  Tapir  and  Horses  have  bliad  sacs  in 
the  Barne  situation.  In  the  males  of  some  Seals  (Cystophora 
and  Alacrorkintu)  large  pooches,  which  the  animal  can 
inflate  with  air,  but  which  at  other  times  are  flaccid,  and 
which  are  not  developed  in  tho  young  animal  or  the  female, 
arise  from  the  upper  part  of  the  nasal  passages,  and  lie 
immediately  nnder  the  skin  of  the  face.  These  are  very 
analogous,  although  not  in  the  same  situation,  to  the  gular 
pouch  of  the  male  Bustard.  The  larynx  has  frequently 
membranous  pouches  in  connexion  with  it,  into  which 
air  passes.  These  may  be  lateral  and  opening  just  above 
the  vocal  cords,  constituting  the  sacetdi  laryngU,  foiled 
in  a rudimentary  state  in  Man,  and  attaining  an  enormous 
development,  reaching  to  the  shoulders  and  axilla,  in  some 
of  the  Anthropoid  Apes ; or  they  may  be  median,  opening 
in  front  either  above  or  below  the  thyroid  and  cricoid  car- 
tilages, a a in  tho  Howling  Pud  other  Monkeys,  and  also  in 
the  Whalebone  Whales  and  Great  An  tester.. 
ffldnsya.  Urinary  Organs. — The  kidneyB  of  mammals  aro  more 

compact  and  definite  in  form  than  in  other  vertebrates, 
being  usually  moro  or  leas  oval,  with  an  indent  on  the* aide 
turned  towards  the  middle  line  from  and  into  which  the 
vessels  and  dneta  pass.  They  are  distinctly  divided  into  a 
cortical  secretory  portion,  composed  mainly  of  convoluted 
tubeVand  containing  Malpighian  bodies,  and  a medullary, 
excreting  portion,  formed  of  straight  tubes  converging 
towards  a papilla,  embraced  by  the  commencement  of  the 
ureter  or  duct  of  the  organ.  The  kidoeys  of  Borne 
mammals,  as  most  Monkeys,  Carnivores,  Rodents,*  Ac.,  are 
simple,  with  a single  papilla  into  which  all  the  renal  tubuli 
enter.  In  others,  as  Mon,  there  are  many  pyramids  of  the 
medullary  portion,  each  with  its  papilla,  opening  into  a 
division  (calyx)  of  tho  upper  end  of  the  ureter.  Such 
kidneys  are,  either  in  the  embryonic  condition  only  or 
thronghout  life,  lobulated  on  the  surface.  In  some  cates, 
os  in  Bears,  Seals,  and  especially  the  Cetacea , the  lobulation 
Is  citried  further,  the  whole  organ  being  composed  of  a moss 
of  renoles,  1‘oosuly  united  by  connective  tissue,  and  with 
separate  ducts,  which  soon  join  to  form  tho  common  ureter, 
fit  all  mammals  except  the  Monotremes  the  ureters  termi- 


nate by  slit-like  valvular  openings  in  the  nnnary  bladder. 
This  receptacle  when  filled  discharges  its  contents  through 
the  single  median  urethra,  which  in  the  male  is  almost 
invariably  included  in-  the  penis,  and  in  the  females  of 
Borne  species  of  Rodents,  Insectivores,  and  Lemurs  has  a 
similar  relation  to  the  clitoris.  In  the  Monotremes,  though 
the  bladder  is  present,  the  ureters  do  not  enter  into  it,  bat 
into  the  urogenital  canal  some  distance  below  it,  the  orifice 
of  tho  genital  duct  intervening. 

Nervous  System  and  Organs  op  Sense. 

The  bfain  of  mammals  shows  a higher  condition  of 
organization  than  that  of  other  vertebrates.  The  cerebral 
hemispheres  have  a greater  preponderance  compared  to 
other  parts,  especially  to  the  so-called  optic  lobes,  or 
corpora  quadrigemina,  which  are  completely  concealed  by 
them.  The  commissural  system  of  the  hemispheres  is 
much  more  complete,  both  fornix  and  corpus  callosum 
being  present  in  some  form;  and,  when  the  latter  is 
rudimentary,  as  in  Marsupials  and  Monotremes,  its  defi- 
ciency is  made  up  for  by  the  great  size  of  the  anterior  com- 
missure. The  lateral  lobes  of  the  cerebellum,  wanting  in 
lower  vertebrates,  are  well  developed  nnd  connected  by  a 
transverse  commissure,  the  pons  Varolii.  The  whole  brain, 
owing  especially  to  the  size  of  tho  cerebral  hemispheres,  is 
considerably  huger  relatively  to  the  bulk  of  the  animal 
than  in  other  classes,  but  it  must  be  recollected  that 
tho  sizo  of  its  brain  depends  upon  many  circumstances 
besides  the  degree  of  intelligence  which  an  animal  pos- 
sesses, although  this  is  certainly  one.  Man’s  brain  is 
Diany  times  larger  than  that  of  all  other  known  mammals 
of  equal  bulk,  and  even  three  times  as  large  as  that  of  the 
most  nearly  allied  Ape.  Equal  bulk  of  body  is  here 
mentioned,  because,  in  drawing  any  conclusions  from  the 
size  of  the  brain  compared  with  that  of  the  entire  animal, 
it  is  always  necessary  to  take  into  consideration  the  fact 
that  in  every  natural  group  of  closely  allied  animals  the 
larger  Bpecies  have  much  smaller  brains  relatively  to  their 
general  size  than  the  smaller  species,  bo  that,  in  making 
any  effective  comparison  among  animals  belonging  to 
different  groups,  species  of  the  same  size  must  be  selected. 
It  may  bo  true  that  the  brain  of  a Mouse  is,  sa  compared 
with  the  sizo  of  its  body,  larger  than  that  of  a Mas,  but,  if 
it  were  possible  to  reduce  an  animal  having  the  general 
organization  of  a Man  to  the  size  of  a Mouse,  its  brain 
would  doubtless  be  very  many  times  larger;  and  conversely, 
as  shown  by  tho  rapid  diminution  of  tho  relative  size  of  tho 
brain  in  all  the  large  members  of  the  Rodent  order,  a Mousa 
magnified  to  the  size  of  a Man  would,  if  tho  general  ruin 
were  observed,  have  a brain  exceedingly  inferior  in  volume.' 
Although  the  brain  of  tho  largo  species  of  Whales  is,  a* 
commonly  stated,  the  smallest  in  proportion  to  tho  bulk  of 
the  animal  of  any  mammal,  this  does  not  invalidate  thu 
general  proposition  that  the  Cetacea  have  very  large  braiou 
compared  -with  terrestrial  mammals,  as  the  UngukUa,  or 
even  tho  aquatic  Sirenia,  os  may  ho  proved  by  placing  the 
brain  of  a Dolphin  by  the-  aide  of  that  of  a Sheep  or  Pig, 
or  a Manatee  of  equal  general  weight  It  is  only  because 
the  universally  observed  difference  between  the  slower  ratio 
of  increase  of  the  brain  compared  with  that  of  the  body 
becomes  so  enormous  in  these  immense  creatures  that  they 
are  accredited  with  small  brains. 

The  presence  or  absence  of  "aulci  ”or  fissures  on  the  sur- 
face of  the  hemisphere,  dividing  it  into  “convolutions”  or 
“ gyri,"  and  increasing  the  superficies  of  the  cortical  grey 
matter,  as  welt  as  allowing  the  pia  mater  with  its  nutrient 
blood-vessels  to  penetrate  into  the  cerebral  substance,  follow 
somewhat  similar  rules.  They  are  related  partly  to  the 
high  or  low  condition  of  organization  of  the  specie^,  bat  also 
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in  a great  degree  to  the  she  of  the  cerebral  hemispnercs. 
i a very  email  species  of  all  groups,  even  the  Primate s,  they 
are  absent,  and  in  the  largest  species  of  gronps  so  low  in 
the  scale  as  the  Marsupials  and  Edentates  they  are  found. 
They  reach  their  maxim  am  of  development  in  the  Cetacea. 

The  researches  of  palaeontologists,  founded  upon  studies 
of  emits  of  the  interior  of  the  cranial  cavity  of  extinct 
forms,  have  shown  that,  in  many  natural  groups  of 
mammals,  if  not  in  all,  the  brain  has  increased  in  size,  and 
also  in  complexity  of  snrface  foldings,  with  the  advance  of 
lime, — indicating  in  this,  as  in  »0  many  other  respects,  a 
gradual  progress  from  a lower  to  a higher  type  of  develop- 
ment. 

The  twelve  pairs  of  crania*  nerves  generally  recognized 
in  vertebrates  are  all  usually  found  in  mammals,  though 
the  olfactory  nerves  are  excessively  rudimentary,  if  not 
altogether  absent,  in  the  Toothed  Whales.  The  spinal  cord, 
or  continuation  of  the  central  norvous  axis,  lies  in  the  canal 
formed  by  the  neural  arches  of  the  vertebra?,  and  gives  off 
the  compound  double-rooted  nerves  of  the  trunk  and  the 
extremities  corresponding  in  number  to  the  vertebrae, 
through  the  interspaces  between  which  they  pass  out  to 
their  destination.  The  cord  is  somewhat  enlarged  at  the 
two  points  where  it  gives  off  the  great  nerves  to  the 
anterior  and  the  posterior  extremities,  which  from  their 
interlacements  soon  after  their  origin  are  called  respectively 
the  brachial  and  lumbar  plextitee.  The  ganglionic  or 
sympathetic  portion  of  the  nervous  system  is  well  developed, 
and  presents  few  modifications. 

The  sense  of  touch  is  situated  in  the  sldn  generally,  but 
is  most  acute  in  certain  regions  more  or  less  specialized  for 
the  purpose  by  the  presence  of  tactile  papille,  aoch  as  por- 
tions of  the  face,  especially  the  lips  and  end  of  the  snout, 
and  the  extremities  of  the  limbs  when  these  are  used  for 
other  purposes  than  mere  progression,  and  the  tinder  snrface 
of  the  end  of  the  tail  in  sjme  Monkeys.  The  “ vibrissm”  or 
long  stiff  bristles  situated  on  the  face  of  many  mammals  are 
rendered  extremely  sensitive  to  touch  by  the  abundant 
supply  of  branches  from  the  fifth  nerve  to  their  basal 
papillae.  In  Bats,  the  extended  wing  membranes,  and  prob- 
ably also  the  large  ears  and  the  folds  and  prominences  of 
skin  about  the  face  of  Borne  species,  are  so  sensitive  as  to 
receive  impressions  even  from  the  different  degrees  of  resist- 
ance of  the  air,  and  so  ensble  tbo  animals  to  avoid  coming 
in  aontset  with  obstacles  to  their  nocturnal  flight 

The  organs  of  the  other  special  senses  are  confined  to  the 
head.  Taste  is  situated  in  the  papillm  scattered  on  the 
dorsal  surface  of  the  tongue.  The  organ  of  smell  is  present 
in  all  mammals  except  the  Toothed  Whales.  It  consists  of 
a ramification  of  the  olfactory  nerves  over  a plicated,  moist, 
mucous  membrane,  supported  by  folded  plates  of  bone, 

f faced  on  each  side  of  the  septum  nasi  in  the  roof,  or  often 
n a partially  distinct  upper  chamber  of  the  nasal  passage, 
*o  arranged  that,  of  the  air  passing  into  the  lungs  in  inspira- 
tion, some  comes  in  contact  with  it,  canning  the  perception 
of  any  odorous  particles  with  which  it  may  be  charged. 
Many  mammals  possess  intense  powers  of  smelling  cer- 
tain odours  which  others  are  quite  unable  to  appreciate, 
and  the  influence  which  this  sense  exercises  over  the  well- 
being  of  many  species  is  very  great,  especially  in  indicating 
the  proximity  of  others  of  the  same  kind,  and  giving 
warning  of  the  approach  of  enemies.  The  develop- 
ment and  modification  of  the  sense  of  smell  is  probably 
associated  with  that  of  the  odorous  secretion  of  the 
cutaneous  glands. 

The  organ  of  sight  is  quite  rudimentary,  and  even  con- 
cealed beneath  the  integument,  in  some  burrowing  Rodents 
and  Inaectivores,  and  is  most  imperfectly  developed  in  the 
Ptatanista,  or  Freshwater  Dolphin  of  the  rivers  of  India. 
In  all  other  mammals  the  eyeball  has  the  structure 


caaracteristic  of  the  orgpn  in  the  higher  Vertebrate,  con 
sisting  of  parts  through  which  the  rays  of  light  are 
admitted,  regulated,  and  concentrated  upon  the  sensitive 
expansion  of  the  optic  nerve  lining  the  posterior  part  of  the 
bail  A portion  of  the  fibro-vascutar  and  highly  pigmented 
layer,  the  choroid,  which  is  interposed^  between  the  retina 
and  the  outer  sclerotic  coat,  is  in  many  mammals  modified 
into  a brilliantly  coloured  light-reflecting  surface,  the 
tapetum  IvciJum.  There  is  never  a pecten  or  marsupinm, 
as  in  the  Fauropsida.  nor  is  the  sclerotic  erer  supported 
by  a ring  of  flattened  oxides,  as  is  so  frequently  the  case 
in  the  lower  vertebrated  classes.  The  eyeball  is  moved  in 
various  directions  by  a scries  of  muscles — the  four  recti, 
two  obliqui,  and,  except  in  the  higher  Primates,  a posterior 
retractor  muscle  callad  chcanoid.  It  is  protected  by  the 
lids,  generally  distinctly  separated  into  an  upper  and  a lower 
movable  flap,  which,  when  closed,  meet  over  the  front  of 
the  eye  in  a more  or  less  horizontal  line ; bat  sometimes,  an 
in  the  Sirenia,  the  lids  are  not  distinct,  end  the  aperture  is 
circular,  closing  to  a point  In  almost  all  mammals  below 
the  Primates , except  the  Cetacea,  a “ nictitating  membrane'' 
or  third  eyelid  is  placed  at  the  inner  corner  of  the  eyeball, 
and  works  horizontally  across  the  front  of  the  ball  within 
the  true  lids.  Its  action  is  instantaneous,  being  apparently 
for  the  purpose  of  cleaning  the  front  of  the  transparent 
cornea,  a function  which  is  unnecessary  in  animals  whose 
eyes  are  habitually  bathed  in  water,  and  which  in  Man  and 
his  nearest  allies  is  performed  by  winking  the  true  eyelid*. 

Except  in  Cetacea  the  surface  is  kept  moist  by  the  secretion 
of  the  lactymal  gland,  placed  under  the  upper  lid  at  its 
outer  side,  and  the  lids  are  lubricated  by  the  Harderian 
and  Mcdbomian  glands,  the  former  being  situated  at  tbo 
inner  side  of  the  orbit,  and  especially  related  to  the 
nictitating  membrane,  the  latter  in  the  lining  membrane 
of  the  lids. 

The  organ  of  hearing  is  enclosed  in  a bony  capsule  Hearing, 
(periotic)  situated  in  the  aide  of  the  head,  intercalated 
between  the  posterior  (occipital)  and  the  penultimate 
(parietal)  segment  of  the  skuIL  It  has,  in  common  with 
other  vertebrates,  three  semicircular  canals  and  a vestibule, 
but  tho  cochlea  is  more  fully  developed  than  in  Sauropsida , 
and,  except  in  the  Monotremes,  spirally  convoluted.  The 
tympanic  cavity  is  often  dilated  below,  forming  a smooth 
rounded  prominence  on  the  base  of  the  skull,  the  tympanic 
bulla.  The  three  principal  Ossicles,  the  **  malleus,"  **  inoua/* 
and 41  stapes,"  are  always  present,  bot  variable  in  character*. 

In  the  Siren  to.  Cetacea,  and  Seals  they  are  massive  in  form, 
being  in  the  first-named  order  of  larger  size  than  in  any 
other  mammals.  In  the  Cetacea  the  malleus  is  ankylosed 
to  the  tympanic ; in  other  mammals  it  is  connected  only 
with  the  membrana  tympani.  The  stapes  in  the  lower  orders 
— Edentates,  Marsupials,  and  Monotremes — ha*  a great 
tendency  to  assume  the  columnar  form  of  the  correspond- 
ing bone  in  Sauropsida , its  two  rami  entirely  or  partially 
coalescing.1  The  tympanic  membrane  (drum  of  the  ear) 
forms  tho  outer  wall  of  the  cavity.  In  the  fcetal  stats  it  is 
level  with  the  external  surface  of  the  skull,  and  remains  so 
permanently  in  n few  mammals,  as  the  American  Monkeys ; 
bat  commonly,  by  the  growth  of  the  squamosal  bone,  it 
becomes  deeply  buried  at  the  bottom  of  a bony  tube 
(meatus  auditorial  extern  us),  which  is  continued  to  the 
surface  of  the  skin  in  a fibrous  or  fibro-cartilaginon*  form. 

In  Whales,  owing  to  the  thickness  of  the  subcutaneous 
adipose  tissue,  this  is  of  great  length,  and  is  also  extremely 
narrow.  In  most  aquatic  and  burrowing  animals  the 
meatus  open*  upon  tbe  surface  by  a simple  aperture,  but 


* Tbe  modification*  of  these  bones  ere  fully  described  by  A.  Derma, 
“ Morphology  of  the  MammsHmo  Osticula  auditm,"  Trans.  Imuu  Sac.. 
S'T.  2,  vol.  1.  pp.  371-497,  pL  lvliL-Uir.,  1878. 
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in  the  large  majority  of  the  class  there  is  a projecting  fold 
of  skin,  strengthened  by  fibro-cartilages,  called  the  pinna 
or  auricle,  or  “external  ear,"  of  very  variable  sire  and 
ahape,  generally  movably  articulated  on  the  skull,  and 
provided  with  muscles  to  vary  ite  position,  as  it  helps  to 
collect  and  direct  the  vibrations  of  sound  into  the  meatus. 

• 

Reproductive  Organs. 

In  the  mole  the  teste*  retain  nearly  their  primitive  or 
internal  position  throughout  life  in  the  Monotremata, 
Sirenia , Cetacea,  most  Edentata,  Hyracoidea , Proboscidca, 
and  Seals,  but  in  other  orders  they  either  periodically  (as 
in  Rodentia , Inseciivora,  and  Chiroptera)  or  perman- 
ently pass  oat  of  the  abdominal  cavity  through  the  inguinal 
canal,  forming  a projection  beneath  the  skin  of  the 
perineum,  or  becoming  suspended  in  a distinct  pouch  of 
the  integument  called  scrotum*  All  the  Marsupials  hove 
a pedunculated  scrotum,  the  position  of  which  differs 
from  that  of  other  mammals,  being  in  front  of,  instead  of 
behind,  the  preputial  orifice.  The  presence,  absence,  or 
c6mparative  size  and  number  of  the  accessory  generative 
glands — prostate,  vesicular,  and  Cowper’s  glands,  as  they 
are  called— vary  much  in  different  groups  of  mammals. 
The  penis  is  almost  always  completely  developed,  consist- 
ing of  two  corpora  cavernosa  attached  to  the  ischial  bones, 
and  of  a median  corpus  spongiosum  enclosing  the  urethra, 
and  forming  the  glans  at  the  distal  portion  of  the  organ. 
In  Marsupials,  Monotremes,  and  the  Sloths  and  Anteatere, 
the  corpora  cavernosa  are  not  attached  directly  to  the 
Ischia,  and  in  the  last-named  the  penis  is  otherwise  of  a 
very  rudimentary  character,  the  corpus  spongiosum  not 
being  present  In  many  Marsupials  the  glans  penis  is 
bifurcated.  In  most  Primates,  Carnivora,  Rodentia 
Inseciivora,  and  Chi*vptera,  but  in  no  other  orders,  an  os 
penis  is  present 

In  the  female,  the  ovaries  retain  permanently  their 
original  abdominal  position,  or  only  descend  a short 
distance  into  the  pelvis.  They  are  of  comparatively  smaller 
size  than  in  other  vertebrates,  and  have  a definite  flattened 
oval  form,  and  are  enclosed  in  a more  or  less  firm  M tunica 
albagenia.”  The  oviduct  has  a trumpet-like,  and  usually 
fimbriated  abdominal  aperture,  and  is  more  or  loss 
differentiated  into  three  portions : — (1)  a contracted  upper 
part,  called  in  Man  and  the  higher  mammals  “ Fallopian 
tube”;  (2)  an  expanded  part  with  muscular  walls,  in  which 
the  ovum  undergoes  the  changes  by  which  it  is  developed 
into  the  foetus,  called  the  H uterus";  (3)  a canal,  the 
° vagina,"  separated  from  the  last  by  a valvular  aperture, 
and  terminating  in  the  urino-genital  canal,  or  common  urinal 
and  genital  passage,  which  in  higher  mammals  is  so  short 
as  scarcely  to  be  distinct  from  the  last.  The  complete  dis- 
tinction of  the  oviducts  of  the  two  sides  throughout  their 
whole  length,  found  in  all  lower  vertebrates,  only  occurs 
in  this  class  in  Monotremes,  a prevailing  mammalian 
characteristic  being  their  more  or  leas  perfect  coalescence 
in  the  middle  line  to  form  a single  median  canal  In  the 
Marsupials  this  union  only  includes  the  lower  part  of  the 
vagina;  in  most  Piacentalia  it  extends  to  the  whole  vagina 
and  n certain  portion  of  the  uterus,  which  cavity  is  then 
described  as  “ bicornuate."  In  the  higher  mammals,  as 
in  Man,  and  also  in  some  of  the  Edentates,  the  whole  of 
the  uterus  is  single,  the  contracted  upper  portion  of  the 
oviducts  or  Fallopian  tubes,  as  they  are  then  called,  enter- 
ing its  upper  lateral  angles  by  small  apertures.  In  certain 
lower  forms  of  mammals  the  urino-genital  canal  opens  with 
the  termination  of  tho  rectum  into  a common  cloaca,  as 
in  other  vertebrates;  but  it  is  characteristic  of  the  majority 
of  the  class  that  the  two  orifices  are  more  or  less  distinct 
exterr  ally. 


Mammary  glands,  which  secrete  the  milk  by  which 
the  young  are  nourished  during  the  first  portion  of  their 
existence  after  birth,  are  present  in  both  sexes  in  all 
mammals,  though  usually  only  functional  in  the  temale. 

In  the  Monotremes  alone,  their  orifices  are  mere  scattered 
pores  in  the  skin,  but  in  all  others  they  are  situated  upon 
the  end  of  conical  elevations,  called  mammillae  or  teats, 
which,  taken  into  the  mouth  of  the  young  animal,  facilitate 
the  process  of  sucking.  These  ore  always  placed  in  pairs 
upon  some  part  of  the  ventral  surface  of  the  body,  but 
varying  greatly  in  number  and  position  in  different  groups 
In  tho  Cetacea,  where  the  prolonged  action  of  sucking 
would  be  incompatible  with  their  subaqueous  life,  the 
ducts  of  the  glands  are  dilated  into  large  reservoirs  from 
which  the  contents  are  injected  into  the  mouth  of  the 
young  animal  by  the  action  of  a compressor  muscle. 

Secondary  sexual  characters,  or  modifications  of  structure  Smhm 
peculiar  to  one  sex,  but  not  directly  related  to  the  repro-  “7 
duefcive  function,  are  very  general  in  mammals.  They 
almost  always  consist  of  the  acquisition  or  perfection  of 
some  character  by  the  male  as  it  attains  maturity,  which  is 
not  found  in  the  female  or  the  young  in  either  sex.  In  a 
large  number  of  cases  these  clearly  relate  to  the  combats 
in  which  the  males  of  many  species  engage  for  the  posses- 
sion of  the  females  during  the  breeding  Beason  ; others  are 
apparently  ornamental,  and  of  many  it  is  still  difficult  to 
apprehend  the  meaning.  Many  suggestions  on  this  subject 
will,  however,  be  found  in  the  chapters  devoted  to  it  in 
Darwin’s  work  on  The  Descent  of  Man  and  Selection  in 
Relation  to  Sex+  where  most  of  the  besbknown  instances 
are  collected.  Superiority  of  size  and  strength  in  the 
male  of  many  species  is  a well-marked  secondary  sexual 
character  related  to  the  purpose  indicated  above,  being 
probably  perpetuated  by  the  survivors  or  victors  in 
combats  transmitting  to  their  descendants  those  qualities 
which  gave  them  advantages  over  others  of  their  kind. 

To  the  same  category  belong  the  great  development  of  the 
canine  teeth  of  the  males  of  many  species  which  do  not  use 
these  organs  in  procuring  their  food,  as  the  Apes,  Swine, 
Musk  and  some  other  Deer,  the  tusk  of  the  male  Narwhal, 
the  antlers  of  Deer,  which  are  present  in  most  cases  only 
in  the  males,  and  the  usual  superiority  in  size  and  strength 
of  the  horns  of  the  Bovidse.  Other  secondary  sexual 
characters,  the  use  of  which  is  not  so  obvious,  or  which 
may  only  relate  to  ornament,  are  the  presence  of  masses 
or  tnfts  of  long  hair  on  different  parts  of  the  body,  as  the 
mane  of  the  male  Lion  and  Bison,  the  beards  of  some  Rumi- 
nants and  Bats  (as  Taphosons  melanopogon),  Monkeys,  and 
of  Man,  and  all  the  variations  of  coloration  in  the  sexes,  in 
which,  as  a general  rule,  the  adult  male  is  darker  and  more 
vividty  coloured  than  the  female.  Here  may  also  be  men- 
tioned the  presence  or  the  greater  development  of  odori- 
ferous glands  in  the  male,  as  in  the  Musk  Door,  and  tho 
remarkable  perforated  spur  with  its  gland  and  duct,  so 
like  the  poison  tooth  of  the  venomous  serpents,  found  in 
the  males  of  both  Ornithorhynchus  and  Echidna,  the  use 
of  which  is  at  present  unknown. 

Placenta. — The  development  of  the  mammalian  ovum, 
and  the  changes  which  tho  various  tissues  and  organs  of 
the  body  undergo  in  the  process  of  growth,  are  too  intricate 
subjects  to  be  explained  without  entering  into  details 
incompatible  with  the  limits  of  this  article,  especially  as 
they  scarcely  differ,  excepting  in  their  later  stages,  from 
those  of  other  vertebrates,  upon  which,  owing  to  the  greatef 
facilities  these  present  for  examination  and  study,  the 
subject  has  been  more  fully  worked  out  There  are, 
however,  some  points  which  require  notice,  as  peculiar  to 
the  mammalian  class,  and  as  affording  at  least  some  bints 
upon  tho  difficult  subject  of  the  affinities  and  classification 
of  the  members  of  the  group. 
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The  nourishment  of  the  fetus  during  jntrn-uterine  life 
takes  place  through  the  medium  of  certain  structures, 
partly  belonging  to  the  fetus  itself  and  partly  belonging 
to  the  inner  parietal  of  The  uterus  of  the  parent.  These  in 
their  complete  form  constitute  the  complex  organ  called 
the  “ placenta,”  which  serves  ns  the  medium  of  communi- 
cation between  the  mother  and  fetus,  and  in  which  the 
physiological  processes  that  are  concerned  in  the  nutrition 
of  the  latter  take  place ; but,  us  we  shall  see,  though  a 
placenta,  in  the  usual  acceptation  of  the  term,  is  peculiar 
to  the  inaininaliau  class,  it  is  not.  in  all  of  its  members 
that  one  is  developed.  The  structures  to  which  we  shall 
have  especially  to  refer  are  the  outer  tunic  of  the  ovum,  to 
which,  however  formed,  the  term  “ chorion  ” is  commonly 
applied,  and  two  soc-like  organs  connected  with  the  body 
cavity  of  the  embryo,  both  formed  from  the  splanchnic 
mesoblast,  lined  by  a layer  of  the  hypoblast.  These  are 
the  “ umbilical  vesicle  ” or  “ yolk  sac  ” and  the  “ allantois.” 

The  umbilical  vesicle  is  a thin  membrane  enclosing  the 
yolk,  which  by  the  doubling  in  of  the  ventral  walls  of 
i he  embryo  becomes  gradually  formed  into  a distinct  sac 
external  to  the  body,  with  a pedicle  (the  nmphalo-enteric 
duct)  by  which  for  a time  a communication  is  maintained 
between  its  cavity  and  the  intestinal  canal.  In  the  walls 
of  this  sac  blood-vessels  (omphalo-tneseraic  or  vitelline) 
are  developed  in  counexion  with  the  vascular  system  of 
the  embryo,  through  which,  either  by  their  contact  with 
the  outer  surface  of  the  walls  of  the  ovum,  or  by  the 
absorption  through  them  of  the  contents  of  the  yolk  sac, 
the  nutrition  of  the  embryo  in  the  lower  vertebrates 
chiefly  takes  place.  In  mammals  the  umbilical  vesicle 
plays  a comparatively  subordinate  part  in  the  nourish- 
ment of  the  fetus,  its  function  being  generally  superseded 
by  the  allantois. 

The  iast-uamed  sac  commences  at  a very  early  period  as 
a diverticulum  from  the  hinder  end  of  the  alimentary  tract 
of  the  embryo.  Its  proximal  portion  afterwards  becomes 
the  urinary  bladder,  the  contracted  part  between  this  and 
the  cavity  of  the  allantois  proper  constituting  the  urachus, 
which  passes  out  of  the  body  of  the  fetus  at  the  umbilicus 
together  with  the  vitelline  duct.  The  mesoblastic  tissue 
of  the  walls  of  the  allantois  soon  becomes  vascular;  its 
arteries  are  supplied  with  fetal  blood  by  the  two  hypo- 
gastric branches  of  the  iliocs,  or  main  divisions  of  the 
abdominal  aorta,  and  the  blood  is  returned  by  venous 
trunks  which  unite  to  form  the  single  umbilical  vein  which 
runs  to  the  under  surface  of  the  liver,  where,  part  of  it 
joining  the  portal  vein  and  part  entering  the  vena  cava 
directly,  it  is  brought  to  the  heart.  These  are  the  vessels 
which,  with  their  surrounding  membranes,  constitute  the 
umbilical  cord,  the  medium  of  communication  between 
the  fetus  and  the  placenta,  when  thut  organ  is  fnlly  de- 
veloped. 

The  nature  of  the  fetal  membranes  of  the  Monotremata 
is  not  kuown.  In  the  Martupialia  the  observations  made 
many  years  »go  by  Professor  Owen,  upon  the  development 
of  the  Kangaroo,  have  recently  been  confirmed  by  Dr.  H.  C. 
Chapman,1  but  fuller  investigations  in  different  species  and 
at  different  stages  are  still  much  to  be  desired.  As  far  as 
is  known,  up  to  the  period  of  the  very  premature  birth  of 
these  animals  the  outer  covering  of  the  ovum  or  chorion 
is  free  from  villi  and  not  adherent  to  the  uterine  wulls,  for, 
though  fitting  into  the  folds  of  the  latter,  it  is  perfectly  ; 
and  readily,  separable  in  its  entire  extent  from  them.  The 
umbilical  vesicle  is  large,  vascular,  and  adherent  to  a con- 
siderable portion  of  the.  chorion,  while  the  allantois  is 
relatively  small,  and,  though  the  usual  blood-vessels  can 


1 Proc.  Arad.  Nat.  Sc.  Philadelphia,  December  27,  1881; 
Ann.  Mag.  Nat.  Hitt.,  April,  1882. 
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be  traced  in  it,  it  docs  not  appear  to  contract  any  con- 
nexion with  the  chorion,  and  therefore  much  less  with  tho 
walls  of  the  uterus,  of  such  a nature  as  to  constitute  a 
placenta.  While  in  the  uterus  the  nourishment  of  the 
fetus  seems  therefore  to  be  derivod  from  tho  umbilical 
vesicle,  as  in  reptiles  and  birdB,  rather  than  from  the  uterine 
walls  by  means  of  the  allantoic  vessels,  as  in  the  higher 
mammals.  Tho  latter  vessels,  iu  fact,  play  even  a much 
less  important  part  in  the  development  of  those  animals, 
not  only  than  in  the  placental  mammals,  hut  even  than  in 
the  Sauroptida,  for  they  can  scarcely  have  the  respiratory 
function  assigned  to  them  in  that  group.  Pulmonary  re- 
spiration and  the  lacteal  secretion  of  the  mother  very  early 
supersede  all  other  methods  of  providing  the  due  supply 
both  of  oxygen  and  of  food  required  for  the  development 
and  growth  of  the  young  animal.  In  this  sense  the 
Marsupials  may  be  looked  upon  as  the  most  typically 
“ mammalian  ” of  the  whole  class.  In  no  other  group 
do  the  milk-secreting  glands  play  such  an  important  part 
in  providing  for  the  continuity  of  tho  race. 

In  the  third  primary  division  of  the  Mammalia,  the  so- 
called  Placentalia,  the  umbilical  vesicle  generally  does  not 
quite  unite  with  the  chorion,  aud  disappears  as  develop- 
ment proceeds,  so  that  no  trace  of  it  can  be  seen  iu  the 
membranes  of  an  advanced  embryo;  but  it  may  persist 
until  the  end  of  intra-uterine  life  as  a distinct  sac  in  the 
umbilical  cord,  or  lying  between  the  allantois  and  amuiou. 
The  disappearance  or  persistence  of  the  umbilical  vesicle 
does  not,  according  to  our  present  knowledge,  appear  to 
be  correlated  with  a higher*  or  lower  general  grade  of 
development,  as  might  be  presupposed.  It  is  stated  to 
have  beeu  found  in  Man  even  up  to  the  end  of  intra-uterine 
life,  and  also  in  the  Carnivora,  while  in  the  L'ngulata  and 
Cetacea  it  disap|»earM  at  an  earlier  age.  In  many,  if  not 
all,  of  tho  Rodenlia,  lutectivora,  and  Chiroptera , it  plays  a 
more  important  part,  becoming  adherent  to  a considerable 
part  of  the  inner  surface  of  the  chorion,  to  which  it  conveys 
blood-vessels,  although  villi  do  not  np|>ear  to  be  developed 
from  tho  surface  of  this  part,  as  t hey  are  on  tho  portion  of 
the  chorion  supplied  by  the  allantoic  vessels.  These  orders 
thus  present  to  a certain  extent  a transitional  condition 
from  the  Marsupials,  although  essentially  different,  in 
possessing  the  structures  next  to  be  described. 

The  special  characteristic  of  the  whole  of  the  placental 
mammals  constituting  the  majority  of  thedass,  is  that  the 
allantois  and  its  vessels  become  intimately  blended  with  a 
smaller  or  greater  part  of  tho  parieties  of  the  ovum,  form- 
ing a structure  on  the  outer  surface  of  which  villi  uro  de- 
veloped,and  which,  penetrating  into  corresponding  cavities 
of  the  " decidua,”  or  soft,  vascular,  hypertrophied  lining 
membrane  of  the  uterus,  constitutes  the  placenta.  This 
organ  may  bo  regurded,  as  Professor  Turner  says,  both  in 
its  function  and  in  the  relative  arrangement  of  its  consti- 
tuent textures,  as  a specially  modified  secreting  gland,  the 
ducts  of  which  are  represented  by  the  extremities  of  the 
blood-vessels  of  the  fetal  system.  The  passage  of  material 
from  the  maternal  to  the  fetal  system  of  vessels  is  uot  a 
simple  percolation  or  diffusion  through  their  wulls,  but  is 
occasioned  by  the  action  of  a layer  of  cells  derived  from 
the  maternal  or  uterine  structures,  and  interposed  between 
the  blood-vessels  of  the  maternal  part  of  the  placenta  and 
those  of  the  villi  covering  the  chorion,  in  which  the  em- 
brvopic  vessels  ramify. 

The  numerous  modifications  in  the  details  of  the  struc- 
ture of  this  organ  relate  to  increasing  tho  absorbing 
capacity  of  the  vessels  of  the  chorion,  and  are  brought 
about  either  bv  increasing  the  complexity  of  the  fetal  villi 
and  maternal  crypts  over  a limited  area,  or  by  increasing 
j the  area  of  the  part  of  the  chorion  covered  by  the  placental 
I villi,  or  by  various  combinations  of  the  two  methods. 
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The  first  eke  of  variations  has  given  rise  to  a distinc- 
tion into  two  principal  kinds  of  placenta — (1)  simple  or 
non-deciduate,  and  {2)  deciduate.  In  the  former  tlie  foetal 
villi  are  received  into  corresponding  depressions  of  the 
maternal  aodtee,  from  which  at  the  period  of  parturition 
they  are  amply  withdrawn.  In  the  second  or  mure 
complex  form  the  relation  is  more  Intimate^  a layer  of 
greater  or  less  thickness  of  the  lining  membrane  of  the 
uterus,  called  “ doridua,”  becoming  to  intimately  blended 
with  the  chorion  as  to  form  part  of  the  placenta  proper,  or 
that  structure  which  is  cast  off  as  a solid  body  at  parturi- 
tion. In  other  yords,  in  the  one  case  the  line  of  separation 
between  the  placenta  and  oteros  at  birth  takes  place  at  the 
junction  of  the  foetal  and  maternal  structures,  in  the  other 
through  the  latter,  so  that  a portion  of  them,  often  of 
considerable  thickness,  and  containing  highly  organized 
structures,  is  cast  off  with  the  former.  It  has  been 
thought  that  the  distinction  between  these  two  forms  of 
placentatioa  is  so  important  os  to  constitute  a sufficiently 
valid  basis  for  a primary  division  of  the  placental  mammals 
into  two  groups.  It  has,  however,  been  shown  that  the 
distinction  is  one  rather  of  degree  than  of  kind,  as  inter- 
mediate conditions  may  exist,  and  it  is  not  improbable 
that  in  different  primary  groups  the  simpler,  aon-deciduate 
form  may  have  become  developed  independently  into  one 
or  other  of  the  more  complex  binds. 

Apart  from  its  intimate  structure,  the  placenta  may  be 
met  with  of  very  varied  general  form.  It  may  consist  of 
villi  scattered  more  or  lees  regularly  over  the  greater  part 
of  thB  surface  of  the  chorion,  the  two  extremities  or  poles 
being  asually  more  or  less  bare.  This  form  is  called  the 
“diffused  placenta.’'  It  is  probably  a primitive  condition, 
from  which  most  of  the  others  arc  derived,  although  its 
existence  most  presuppose  the  absence  of  the  umbilical 
vesicle  as  a constituent  of  the  chorionic  wall  It  is  found 
at  present  in  the  Manis  among  Edentates,  the  Cetacea, 
Sirenia,  the  Perissodactyle  Ungulates,  and  the  Camels, 
Pigs,  and  Che vro tains  among  the  Artiodactyles.  Soeh 
placentae  are  always  non-decidoaie.  lu  the  true  Ruminants 
or  Pec&ra,  among  the  Artiodactyte  Ungulates,  the  villi  are 
aggregated  in  masses  called  cotyledons,  with  bare  spaces 
between.  Such  a placeotation  is  called  “polycotyledonary. ” 
la  another  modification  the  villi  are  collected  in  a more  or 
loss  broad  band  encircling  the  chorion,  braving  a very  largo 
portion  of  the  two  poles  bare,  conati taring  the  “nonary 
placenta,”  characteristic  of  the  Carnivora,  and  also  occur- 
ring in  tlia  Elephant,  Hyrax,  and  Orycteroptu.  The  fact 
of  tire  form  of  the  placenta  of  these  three  last-named  , 
animals  agreeing  together,  and  with  that  of  the  Carni- 
vora, does  not,  however,  necessitate  the  ascription  of  , 
zoological  affinities,  as  the  placenta  of  the  Carnivora  has 
been  shown  to  be  at  first  discoidal,  and  to  become  zonary 
by  spreading  round  the  chorion  in  the  course  of  develop- 
ment. In  riie  other  cases,  although  it  must  bo  admitted 
that  the  early  stages  have  not  been  well  observed,  it  is 
quite  probable  that  it  may  be  derived  from  a diffused  : 
placenta,  m which  the  foetal  villi  have  disappeared  from  ; 
a larger  space  than  usual  of  the  two  poles  of  the  ovum.  1 

In  another  form  one  pole  only  of  Lho  chorion  is  non-  1 
vascular,  the  placenta  assuming  a dome  or  btdi  chape,  as  . 
in  the  Lemurs  and  the  Sloths.  The  transition  from  this, 
by  the  gradual  restriction  of  the  vascular  area,  is  easy  to 
the  oval  or  discoidal  form  of  placenta  of  the  Antcatera, 
Armadillos,  and  Primate*.  The  discoidal  placenta  of  the 
Rodents,  Insect! vores,  and  Chiropiera,  though  showing  so 
much  superficial  resemblance  to  that  of  the  last-named 
order  aa  to  have  caused  them  formerly  to  be  associated 
;-n  one  primary  group,  is  now  known  to  be  developed  in 
another  manner,  not  by  the  concentration  of  villi  from  & 
diffuw  d to  q Lmitcd  area,  but  by  retaining  the  area  to 
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which  it  was  originally  restricted  in  consequence  of  the  large 
surface  of  chorion  occupied,  as  before  mentioned,  by  the 
umbilical  vesicle.  To  compensate  ter  the  smallness  of 
area,  the  complex  or  deciduate  structure  has  been  developed. 
We  may  conclude  that,  although  the  characters  and  arrange 
meat  of  the  fcetal  structures  may  not  have  that  extreme 
importance  which  has  been  attributed  to  them  by  son* 
zoologists,  they  will  form,  especially  when  more  completely 
understood,  valuable  aids  in  thB  study  d the  natural 
affinities  and  evolution  of  the  Mammalia.1 

CLASSIFICATION  OF  THE  MAMMALIA: 

As  stated  at  the  commencement  of  this  article,  the 
mammalian  class,  as  at  present  known  either  by  existing  or 
extinct  forma,  is  completely  isolated  from  all  other  groups 
of  the  animal  kingdom,  but  it  is  impossible  to  refrain  from 
speculating  as  to  its  origin  and  nearest  affinhiea.  In 
arranging  the  classes  of  vertebrate*  m a linear  series  it  is 
customary  to  placo  them  in  the  following  order — Fiat**, 
Amphibia , ReptiUa,  Aura,  MamnKolia, — an  order  which 
may  possibly  indicate  the  relative  degree  of  elevation  to 
which  the  moat  completely  developed  members  of  each  clam 
attain,  though  it  would  be  a great  mistake  to  suppose 
that  such  an  arrangement  expresses  the  true  relationship 
of  one  to  the  other,  and  stfll  les3  most  it  be  imagined  that 
in  the  process  of  evolution  any  of  the  higher  classes  are 
necessarily  derived  directly  from  those  nearest  below  them 
in  this  serial  arrangement.  Oo  the  contrary,  some  argu- 
ments recently  set  forth  by  Professor  Huxley  * point  very 
strongly  to  the  conclusion  that,  in  looking  among  verte- 
brates for  the  progenitors  of  the  Mammalia,  we  mast  pass 
over  alt  known  forms  of  birds  and  reptiles,  and  go  straight 
down  to  the  Amphibia.  In  addition  to  the  characters 
derived  from  the  conformation  of  the  pelvis  upon  which 
the  argument  is  primarily  based,  the  following  reasons  ere 
given  for  this  conclusion : — “ The  Amphibia  are  the  only 
air-breathing  Yertcbwt*  which,  like  mammals,  have  a 
dicondylian  &kui L It  ia  only  in  them  that  the  articular 
clement  of  the  mandibular  arch  remains  cartilaginous, 
while  the  quadrate  ossification  is  small,  and  the  aqua  moral 
extends  down  over  it  to  the  osseous  elements  of  the 
inaudible,  thus  affording  an  easy  transition  to  the  mam- 
malian condition  of  those  parts.  The  .pectoral  arch  of  the 
Moaotremes  ia  as  much  amphibian  as  it  is  sanrqpsulian; 
the  carpus  and  the  tarsus  of  all  Sauropaida,  except  the 
Ckelonit 1,  are  modified  away  from  the  Urodele  type,  while 
those  of  the  mammal  are  directly  reducible  to  it  Finally, 
tho  fact  that  in  all  Sauropsida  it  is  a right  aortic  arch 
which  is  tho  main  conduit  of  arterial  blood  leaving  the 
heart,  while  in  mammals  it  is  a left  aortic  arch  which  per 
forms  this  office,  is  a great  stumbling-block  in  the  way  of 
tho  derivation  of  the  Mammalia  from  any  of  the  Savr- 
optida.  But,  if  wo  s oppose  the  earliest  forms  of  both  tho 
Mammalia  and  the  Saitroptida  to  have  Lad  a common 
Amphibian  origin,  there  ts  no  difficulty  in  the  supposition 
that,  from  the  first,  it  was  a left  aortic  arch  in  the  one  series, 
and  the  com  spouding  right  aortic  arch  iu  the  other,  which 
became  the  predominant  feeder  of  the  arterial  system.” 

There  is  so  much  in  common  between  tho  very  aberrant 
Monotrcmes,  upon  the  structure  of  which  the  above  con- 
clusions are  mainly  based,  and  all  other  known  mammals 
.that  we  cannot  but  suppose  they  are  derived,  perhaps  at 
some  remote  period,  from  one  stock,  sgmo  of  the  pre- 
dominating characters  of  which  survive  in  the  existing 


1 For  a full  exposition  of  the  present  stato  of  knowledge  on  this 
sakjri  t,  are  the  vwritm*  wwwoire  of  lYofewor  Turner,  and  eapeciaUr 
F.  M Balfour’s  Treatise  on  C'ouitnimlii't  EsuhryuLogii,  1831,  vol.  ii- 
* I'rocudinjs  of  the  Jioyal  Society  qf  London,  vol.  xxviii.,  187®* 
p.  SP5. 
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MonoUemes,  though  lost  in  most  other  members  of  the 
class.  These  “ PrototUeria,”  as  ProfeBaor  Huxley  terms 
them,  hare  in  their  turn  probably  been  derived  from  the 
same  source  os  tliat  in  which  the  existing  Amphibia  on  the 
one  hand  and  the  Sauropnda  on  the  other  hare  had  their 
origin.  Tho  great  divisions  of  the  Vertebrata  may  be 
looked  upon  therefore  us  parallel,  or  rather  diverging 
groups,  each  tending  towards  its  own  specialization,  not 
in  any  way  in  the  light  of  ancestor  and  descendant  No 
further  advance  of  the  Sauropsidian  type,  which  has  reached 
its  highest  perfection  in  the  modern  volant  birds,  would 
briug  it  nearer  to  the  mammalian  organization. 

Restricting  ourselves  now  to  the  class  of  mammals,  as 
differentiated  from  other  vertebrates,  it  will  be  unnecessary 
to  repeat  the  oft-told  history  of  the  various  attempts  to 
express  the  prevailing  knowledge  of  their  structure  and 
affinities  in  a systematic  manner  called  a classification. 
Tho  systems  of  Ray,  Linnaeus,  Cnvier,  Owen,  Milne- 
Edwards,  Huxley,  and  others  mark  successive  epochs  of 
that  knowledge.  A perfect  arrangement  of  any  group  of 
animals  can  ouly  be  obtained  simultaneously  with  a perfect 
knowledge  of  tb&ir  structure  and  life  history,  and  from 
this,  it  need  scarcely  be  said,  we  are  still  very  far  removed. 
If,  E3  was  formerly  the  case,  classifications  could  be  con- 
fined to  existing  species,  the  work , would  be  far  less 
difficult  By  the  extinction  of  intermediate  forms  the 
surviving  groups  have  mostly  come  to  be  much  isolated, 
suid  their  limits  can  be  readily  determined  and  defined. 
The  discovery  of  extinct  species,  which  appears  to  be 
taking  place  at  a constantly  increasing  rate,  is  by  degrees 
breaking  down  these  boundaries,  and  making  definitions 
impossible,  though  at  the  name  time  it  is  throwing  much 
light  upon  tho  affinities  and  probable  origin  of  many  groups 
now  widely  separated.  A source  of  difficulty,  and  perhaps 
error,  which  this  advancing  knowledge  has  introduced, 
arises  from  tho  necessity  of  determining  the  position  and 
relation  of  so  many  forms  by  the  bones  and  teeth  alone, 
without  any  hope  of  deriving  aid  from  all  those  other 
structures  of  which  wo  avail  ourselves  in  the  caso  of  recent 
animals.  These  considerations  will  show  that  any  classi- 
fication advanced  at'  present  must  bo  regarded  as  pro- 
visional There  are,  however,  some  positions  which  seem 
to  be  so  firmly  established  that  it  is  very  unlikely  that  we 
ah  all  bo  dislodged  from  them  by  any  further  increase  of 
knowledge,  and  which  wo  should  carefully  distinguish  from 
others  which  are  acknowledged  to  be  doubtful,  and  adopted 
rather  for  convenience,  owing  to  tho  necessity  of  having 
some  arrangement,  than  as  represen  ting  unimpeachable  truth. 

One  of  tho  most  certain  and  fundamental  points  in  tho 
classification  of  the  Mammalia  is,  that  all  the  animals  now 
composing  the  class  can  be  grouped  primarily  in  three 
nstural  divisions,  which,  presenting  very  marked  differen- 
tiating characters,  and  having  no  existing,  or  yet  certainly 
demonstrated  extinct,  intermediate  or  transitional  forntfe, 
may  be  considered  as  subclasses  of  equal  value,  tax- 
onomically  speaking,  though  very  different  in  the  numbers 
and  importance  of  the  animals  at  present  composing  them. 
These  three  groups  are  often  called  by  the  names  originally 
proposed  for  them  by  Do  BUinville — (1)  Ornitkoddphia , 
(2)  Duldphia , (3)  Afonodelphia, — tho  first  being  equivalent 
to  the  order  Afonotremata,  the  second  to  the  Afartupialia, 
and  tho  third  including  all  tho  remaining  members  of  tho 
class.  Although  actual  paleontological  proof  ia  wanting, 
there  is  much  reason  to  believe  that  each  of  these,  as  now 
existing,  are  survivors  of  distinct  branches  to  which  the 
earliest  forms  of  mammals  have  successively  given  rise, 
and  for  which  hypothetical  branches  Huxley  has  proposed 
tho  names  of  ProMhena,  Afetatheria,  and  Evtheria,1  names 

1 Proceeding*  of  Ik*  Zoological  Society,  I860,  p.  649. 
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which,  being  fur  less  open  to  objection  Umn  tnose  of 
Biainvilte,  we  shall  here  use  as  equivalents  for  the  latter. 

The  characters  of  the  Protolheria  can  only  be  deduced 
from  the  two  existing  families,  as  hitherto  no  extinct  animals 
which  can  be  referred  to  other  divisions  of  this  remarkable 
and  well-characterized  group  have  been  discovered.  These 
two  isolated  forms,  in  many  respects  widely  dissimilar,  yet 
having  numerous  common  characters  which  unite  their 
togother  and  distinguish  them  from  the  rest  of  thd 
Mammalia,  ore  the  OmithoHiynch ida  and  tho  £chidnid,rr 
both  restricted  in  thoir  geographical  range  to  tho  Australian 
region  of  tho  globe.  Taken  altogether  they  represent  tho 
lowest  tvpo  of  evolution  of  the  mammalian  class,  and  most 
of  tho  characters  in'Vbich  they  differ  from  the  other  two 
subclasses  tend  to  connect  tnem  with  tho  inferior  verte- 
brates, tho  JSartropsida  and  Amphibia ; fur,  though  tho 
name  Orkithodtlphia  owes  its  origin  to  the  resemblance  of 
tho  structure  of  tho  female  reproductive  organs  to  those  of 
Hrds,  there  Is  nothing  especially  bird  like  about  them. 

Their  principal  distinctive  characters  are  these.  Tho 
brain  has  a vary  large  anterior  commissure,  and  a very 
small  corpus  callosum,  agreeing  exactly  in  this  respect  with 
the  next  group.  The  cerebral  hemispheres,  in  Echidna  at 
least,  are  well  developed  and  convoluted  on  the  surface.  Tho 
auditory  ossicles  present  a low  grade  of  development,  the 
malleus  being  very  large,  tho  incua  small,  and  the  stapes 
columclliform.  They  have  no  true  teeth,  though  tho  jaws 
of  0 mitharh tptchvt  are  provided  with  homy  productions, 
which  functionally  supply  their  place.  The  coracoid  bono 
is  complete,  and  articulates  with  tire  sternum,  and  there 
is  a large  “ interclavicle  ” or  episternum  in  front  of  the 
sternum,  and  connecting  it  with  tho  clavicles.  There  arf 
also  “ opipubie  **  bones.  The  oviducts  (not  differentia  tea1 
into  uterine  and  Fallopian  portions)  are  completely  dis- 
tinct, and  open  as  in  oviparous  vertebrates  separately  int* 
a cloaca!  chamber,  and  thero  is  no  distinct  vagina  T1m> 
testes  of  the  malo  aro  abdominal  in  position  throughout 
life,  and  the  vasa  deferentift  open  into  tho  cloaca,  not  into 
a distinct  urethral  passage.  The  penis,  attached  to  the 
ventral  wall  of  the  cloaca,  is  perforated  by  a canal  in  the 
greater  part  of  its  length,  but  not  at  tho  base,  which  is 
open  os  in  reptiles  and  those  birds  which  have  such  an 
organ,  and  brought  only  temporarily  in  contact  with  the 
termination  of  tho  vasa  deferentia,  so  as  to  form  a seminal 
urethra  when  required,  but  never  transmits  tho  urinary 
secretion.  This  condition  is  a distinct  advance  on  that  of 
the  Sattro^>sida  in  the  direction  of  the  more  complete 
development  of  those  parts  in  most  of  the  other  J/ammatia, 
Tho  ureters  do  not  open  into  the  bladder,  but  behind  it 
into  the  dorsal  wall  of  the  genlto-urinory  passage.  The 
mammary  glands  have  no  distinct  nipple,  but  pour  out 
their  secretion  through  numerous  apertures  in  tho  skin. 
The  early  stages  of  tho  development  of  the  young  are  not 
yet  fully  known,  but  they  are  produced  in  a very 
rudimentary  condition,  and  appear  never  to  be  nourished 
by  means  of  an  allantoic  placenta. 

Tho  Mtlalhcria  or  Didelphia  aro  represented  at  present 
by  numerous  species,  presenting  great  diversities  of  genera) 
appearance,  structure,  and  habits,  although  all  united  by 
many  essential  anatomical  and  physiological  characters, 
which,  taken  altogether,  give  them  on  intermediate  posi 
tion  between  the  Protolheria  and  tho  Euihtria.  Iti  tho 
structure  of  the  brain  and  the  presence  of  epipubic  bones 
they  agree  with  tho  former,  while  in  the  structure  of  the 
car  bones  and  the  shoulder  girdle  and  the  presence  of  teats 
on  the  mammary  glands  they  resemble  the  latter,  the  repro- 
ductive organa  belonging  to  neither  one  nor  the  other  type, 
but  presenting  a special  character  representing  an  inter-, 
mediate  grado  of  development  Tho  ureters  open  into  the 
base  of  the  bladder.  The  oviducts  are  differentiated  into 
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uterine  and  Fallopian  portions,  and  open  into  a long  and 
distinct  vagina,  quite  separate  from  the  cystic  urethra. 
The  penis  is  large,  but  ite  crura  ore  not  directly  attached 
to  the  ischia.  The  spongy  body  has  a large  bifurcated 
bulb.  The  young  are  born  in  an  exceedingly  rudimentary 
oouditiou,  oud  are  never  nourished  by  means  of  an  allantoic 
plaoeuta,  but  are  transferred  to  the  nipple  of  the  mother, 
to  which  they  remain  firmly  attached  for  a considerable 
time,  nourished  by  the  milk  injected  into  the  mouth  by 
compression  of  the  muscle  covering  the  mammary  gland. 
They  are  therefore,  as  previously  remarked  (see  p.  369), 
the  most  typically  mummaliun  of  the  whole  class.  The 
nipples  are  nearly  always  concealed  in  a fold  of  the 
Abdominal  integument  or  **  pouch  ” (marsupium)  which 
serves  to  support  and  protect  the  young  in  their  early 
helpless  condition.  The  existing  species  of  this  group  are 
entirely  confined  to  the  Australian  region  and  the  American 
continent,  though  in  former  times  they  had  a more  ex- 
tended geographical  range.  The  earliest  mammals  hitherto 
discovered  appear  (as  far  as  the  scan  tj'  evidence  at  present 
obtainable  permits  any  such  conclusion  to  behaxarded)  to 
have  belonged  to  this  type,  although  it  is  reasonable  to 
conclude  that  Prototheria  (unless  upon  the  improbable 
supposition  that  the  existing  forms  have  resulted  from  a 
proems  of  degradation),  and  (>erhaps  Eutheria,  were  their 
contemporaries  far  back  in  the  Mesozoic  age. 

The  Eutheria , Monodelphia , or  “ placental  mammals  ” (bo 
called  because  the  foetus  is  always  nourished  while  within 
the  uterus  of  the  mother  by  means  of  on  allantoic  placenta) 
include  at  present  by  far  the  greater  proportion  of  theclass. 
While  the  survivors  of  the  other  groups  have  probably  been 
(or  a long  time  in  a stationary  condition,  these  have,  as 
there  is  already  good  evidence  to  show  throughout  all  the 
Tertiary  geological  age,  and  by  inference  for  some  time 
before,  been  multiplying  in  numbers  nod  variations  of 
form,  and  attaining  higher  stages  of  development  and 
Mjiecialization  in  various  directions.  They  consequently 
exhibit  far  greater  diversity  of  external  or  udaptive  modi- 
fication than  is  met  with  in  either  of  the  other  subclasses, 
— some  being  fitted  to  live  as  exclusively  in  the  water  as 
Ashes,  and  others  to  emulate  the  aerial  flight  of  birds. 

To  facilitate  the  study  of  the  different  component  mem- 
bers of  this  large  group,  it  is  usual  to  separate  them  into 
certain  divisions  which  are  called  “ orders."  In  the  main 
zoologists  are  now  of  accord  as  to  the  general  number  and 
limits  of  these  divisions  among  the  existing  forms,  but  the 
affinities  aud  relationships  of  the  orders  to  oue  another  are 
far  from  beiug  understood,  and  there  an*  very  many  extinct 
forms  already  discovered  which  do  not  fit  at  ull  satisfac- 
torily into  any  of  the  onlers  as  commonly  defined. 

Commencing  with  the  most  easily  distinguished,  we  may 
first  separate  a group  called  A'de-ufata,  com  posed  of  several 
very  distinct  forms,  the  Sloths,  An  tenters,  and  Armadillos, 
which  under  great  modifications  of  characters  of  limbs  and 
digestive  organs,  as  well  as  habits  of  life,  have  just  enough 
in  common  to  make  it  probable  that  they  are  the  very 
specialized  survivors  of  an  ancient  group,  most  of  the 
members  of  which  are  extinct,  but  which  the  researches  of 
palaeontology  have  not  yet  revealed  to  us.  The  characters 
of  their  cerebral,  dental,  and  in  many  cases  of  their  repro- 
ductive organs  show  an  inferior  grade  of  organization  to 
that  of  the  generality  of  the  subclass.  The  next  order, 
alsmt  the  limits  of  which  there  is  no  difficulty,  is  the 
Sirenia,  aquatic  vegetable-eating  animals,  with  complete 
absence  of  hind  limbs,  nnd  low  cerebral  organization, — 
represented  in  our  present  state  of  knowledge  by  but  two 
existing  genera,  the  Dugnngs  and  Manatees,  and  by  a few 
extinct  forms,  which,  though  approaching  a more  gener- 
alized mammalian  ty|w%  show  no  sj»ecial  characters  ally- 
ing them  to  any  of  the  other  orders.  Another  equally 


I well-marked  and  equally  isolated,  though  far  more  [numer- 
ously represented  and  diversified  order,  is  that  of  the 
Cetacea,  composed  of  the  various  forms  of  Whales,  Dol- 
phins, and  Porpoises.  In  aquatic  habits,  external  fish-like 
form,  and  absence  of  hind  limbs  they  resemble  the  last, 
though  in  all  other  characters  they  are  as  widely  removed 
as  are  any  two  orders  among  the  Eutheria.  The  associa- 
tion by  systematists  of  the  Cetacea  aud  Sirenia  in  one 
group  can  only  be  made  either  in  ignorance  of  their  true 
structure,  or  in  an  avowedly  Artificial  system. 

All  the  remaining  orders  are  more  nearly  allied  together, 
the  steps  by  which  they  have  become  modified  from  on# 
general  type  bring  in  most  cases  not  difficult  to  realize. 
Their  dentition  especially,  however  diversified  in  detail, 
always  responds  to  the  formula  already  described  (see 
p.  353);  and,  although  the  existing  forms  are  broken  up 
into  groups  in  most  cases  easy  of  definition,  the  discov- 
eries already  madoin  palaeontology  have  iu great  measure 
filled  up  the  gaps  between  them. 

Very  isolated  among  existing  Eutheria  ore  the  two 
species  of  Elephant  constituting  the  order  called  Probos- 
cidea.  These,  however,  are  now  known  to  be  the  survivors 
of  a large  series  of  similar  animals,  Mam  mot  hs,  Mastodons, 
and  Dinotheria , which  os  we  puss  backwards  in  time  gradu- 
ally assume  a more  ordinary  or  generalized  type ; and  the 
interval  which  was  lately  supposed  to  exist  between  evea 
these  and  the  rest  of  the  class  is  partially  bridged  over 
by  tb©  discovery  in  American  Eocene  and  early  Miocens 
formations  of  the  gigantic  Dinocerata,  evidently  offshoots 
of  the  great  group  of  hoofed  animals,  or  Ungulata , repre- 
sented in  the  'actual  fauna  by  the  Horses,  Rhinoceroses, 
Tapirs,  Swine,  aud  Ruminants.  Almost  as  isolated  as  the 
Probotcidea  among  existing  mammals  are  the  few  small 
species  constituting  the  genus  Hyrax , and  in  their  case 
paleontology  affords  no  help  at  present,  and  therefore, 
pending  further  discoveries,  it  has  been  thought  advisable 
in  most  recent  systems  to  give  them  the  honour  of  an 
order  to  themselves,  under  the  name  of  llyracoidea.  But 
the  number  of  extinct  forms  already  known  allied  to  the 
Ungulata,  but  not  coming  under  the  definition  of  either 
of  the  two  groups  ( Artiudactyla  and  Perieeodactyla ) under 
which  all  existing  species  range  themselves,  is  so  great 
that  either  many  new  orders  must  be  made  for  their 
reception  or  the  definition  of  the  old  order  Ungulata  so 
fur  extended  us  to  receive  them  ull,  in  which  cos©  both 
Probotcidea  and  llyracoidea  might  bo  included  within  it. 
Again  the  Rodent  in , or  gnawing  animals— Rabbits,  Rats, 
Squirrels,  Porcupines,  Beavers,  &.C.— are,  if  we  look  only 
at  the  present  state  of  the  class  most  isolated.  No  one 
can  doubt  what  is  meant  by  a Rodent  animal,  or  have 
any  difficulty  about  dcfiuiug  it  clearly,  at  least  by  its 
dental  characters;  yet  our  definitions  break  down  before 
the  extinct  South  American  Mceolherium,  half  Rodent 
and  half  Ungulate,  which  leads  by  un  easy  transition  to 
the  still  more  truly  Uugulatc  Toxodon,  for  the  reception 
of  which  a distinct  order  ( Toxodontia ) has  been  proposed. 
The  Insect  ivora  aud  the  Carnivora  again  ore  at  present 
quite  distinct  orders,  but  they  merge  into  one  another 
through  fossil  forms,  and  are  especially  connected  by  the 
largo  group  of  primitive  Carnivora,  so  abundantly  repre- 
sented in  the  Eocene  deposits  both  of  America  and  Euro|ie, 
to  which  Cope  has  given  the  name  of  Creodonta.  The 
transition  from  the  Insectivores  to  the  Lemurs  is  not  great, 
and,  strange  to  say,  however  different  they  now  Hp(»ear, 
the  early  forms  of  Lemurs  are  not  easily  distinguished 
from  the  primitive  Ungulates.  The  Bats  or  Chiroptera 
ore  allied  to  the  Insectivora  in  all  characters  but  the  ex- 
traordinary modification  of  their  anterior  extremities  into 
wings,  but  this,  like  the  want  of  the  hind  limbs  in  the 
Cetacea  und  Sirenia,  make  such  a clear  distinction  between 
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them  and  all  other  mammals  that,  in  the.  absence  ot  any 
knowledge  of  intermediate  or  transitional  forms,  they  can 
be  perfectly  separated,  and  form  as  well  defined  an  order 
as  any  in  the  class.  Lastly,  we  have  the  important  and 
well-characterized  group,  called  Primates,  including  all  the 
Monkeys  and  Man,  and  the  question  is  not  yet  solved  as 
to  how  and  through  what  forms  it  is  linked  on  to  the 
ether  groups.  It  is  commonly  assumed  that  the  Lemurs 
are  nothing  more  than  inferior  Primate #,  but  the  interval 
between  them  in  the  actual  fauna  of  the  world  is  very 
great,  and  our  knowledge  of  numerous  extinct  species 
perently  discovered  in  America,  said  to  be  intermediate  in 
diameters,  is  not  yet  sufficiently  perfect  to  euable  us  to 
form  a definite  opinion  upon  the  subject 

The  distinctive  characters  of  the  generally  recognized 
orders  of  mammals,  with  an  account  of  their  subdivisions 
and  ths  principal  forms  contained  in  each,  will  be  given 
farther  on. 

GEOGRAPHICAL  DISTRIBUTION  OP  MAMMALIA* 

The  existing  species  of  few  classes  of  the  animal  kingdom 
are  better  known  than  those  of  the  Mammalia,  and,  owing 
to  the  comparatively  limited  methods  of  locomotion  or 
transport  which  most  of  them  possess,  the  area  of  distribu- 
tion of  each  species  is  more  definite  and  restricted  than  in 
some  other  classes,  In  the  articles  Birds  and  Distribu- 
tion the  various  regions  into  which  naturalists  have 
divided  the  earth’s  surfaco,  according  to  the  prevailing 
Characters  of  its  animal  inhabitants,  have  been  described, 
and  in  the  latter  tho  main  facts  connected  with  the 
distribution  of  mammals  have  been  treated  of.  In  the 
account  of  each  group  contained  in  the  ^resent  article  the 
particular  circumstances  relating  to  its  geographical  rauge 
will  be  mentioned.  There  is  little  tbereforo  needed  here, 
except  a brief  summary  jf  the  most  important  facts  relat- 
ing to  this  interesting  subject 

As  regards  their  distribution  over  the  surface  of  the 
earth,  mammals  may  be  divided  into  three  groups  accord- 
ing to  their  principal  methods  of  locomotion — (1)  aerial, 
(2)  aquatic,  and  (3)  terrestrial. 

1.  Atrial  Mammals. — This  group  only  comprises  tne 
animals  composing  tho  single  c.dcr  Chiropten %,  which 
differ  from  all  other  mommaU  in  the  fact  that  their  prin- 
cipal means  of  transport  from  place  to  place  is  by  aerial 
flight,  as  in  the  majority  of  birds  and  insects.  Broad 
expanses  of  water,  which  form  natural  barriers  to  the 
spread  of  terrestrial  mammals,  are  therefore  no  obstacles 
to  their  distribution ; accordingly  wo  find  the  general  rule 
that  mammals  are  not  inhabitants  of  oceanic  islands  modi- 
fied in  their  cose.  But  even  in  this  gronp,  notwithstanding 
their  exceptional  powers  of  locomotion,  different  species, 
genera,  and  families  inhabit  vory  definite  areas.  Each 
zoological  region  of  the  earth  has  its  characteristic  Bats ; 
and  those  of  the  New  World  and  of  the  Old  World  are, 
with  very  few  exceptions,  quite  distinct  This  subject  will 
be  more  fully  treated  of  under  tho  order  Ckiroptera. 

2.  Aquatic  Mammals, — Many  mammals  grouped  for  the 
present  purpose  as  terrestrial  pass  a great  portion  of  their 
lives  in  brooks,  lakes,  or  rivers,  and,  being  dependent  upon 
anch  waters  for  obtaining  their  subsistence,  are  necessarily 
confined  to  their  vicinity ; but  the  truly  aquatic  mammals, 

those  living  constantly  in  the  water,  and  unable  to  move 
eir  quarters  from  place  to  place  by  land,  are  the  orders 
Cetacea  and  Sirenia,  with  which  may  also  bo  grouped  the 
Beals,  forming  the  Pinniped  division  of  the  order  Camit'ora. 

For  the  marine  Cetacea , animals  mostly  of  large  size  and 
iadowed  with  powers  of  rapid  locomotion,  there  are 
obviously  no  barriers  to  universal  distribution  over  the 
arisen  of  the  earth  covered  by  sea,  except  such  os  or*  , 
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interposed  by  uncongenial  temperature  or  absence  of  suit- 
able fopd,  N e vertheless  it  was  thought  Borne  years  ago  that 
the  fact  of  a ^hale  or  a Dolphin  occurring  in  a sea  distant 
from  that  in  which  it  had  Usually  been  found  was  sufficient 
justification  for  considoriog  it  as  a distinct  species  and  im- 
posing a new  name  upon  it.  There  are  now,  however,  so 
many  cases  known  in  which  Cetaceans  from  tho  northern 
end  southern  seas,  from  the  Atlantic  and  the  Pacific  Oceana, 
present  absolutely  no  distinguishing  external  or  anatomical 
characters  upon  which  specific  determination  can  be  based 
that  the  opposite  view  is  gaining  ground ; and,  as  some 
species  are  undoubtedly  very  widely  distributed,  almost 
cosmopolitan  in  fact,  there  seems  little  reason  why  many 
others  should  not  be  included  in  the  same  category.  Tho 
evidence  is  satisfactory  enough  in  those  cases  in  which  tho 
intermediate  regions  era  inhabited  by  the  same  forms,  ths 
cases  of  “ continuous  areas  " of  distribution.  In  thosa  in 
which  the  areas  of  distribution  are  apparently  discontinuous, 
there  may  be  more  room  for  doubt ; but  it  must  not  bo 
forgotten  that  the  negative  evidence  is  here  of  mnch  less 
value  than  in  the  case  of  land  animals,  as  the  existence  of 
Cetaceans  in  sny  particular  part  of  the  ocean  is  most  easily 
overlooked.  The  great  Sperm  Whale  (Phyteter  macro- 
ctphalut)  is  known  to  be  almost  cosmopolitan,  inhabiting 
or  passing  through  all  the  tropical  and  temperate  seas, 
although  not  found  near  either  pole.  At  least  three  of  the 
well-known  species  of  B&rqual  (Baletnoptcra)  of  the  British 
coasts  are  represented  in  the  North  Pacific,  on  the  Sonth 
American  shores,  and  near  New  Zealand  by  species  so 
closely  allied  that  it  is  difficult  to  point  out  any  valid  din 
tlnctive  characters,  though  it  may  perhaps  be  desirable  to 
wait  for  a more  complete  examination  of  a large  series  of 
individuals  before  absolutely  pronouncing  them  to  be 
specifically  identical.  There  is  nothing  yet  known  by 
which  we  can  separate  ths  "Humpback  Whales”  (Mega 
ptcra)  of  Greenland,  the  Cape  of  Good  Hope,  and  Japan 
The  same  may  be  said  of  the  common  Dolphin  of  tbi 
European  seas  (Dilphinut  delphie)  and  the  so-called  JX 
bairdu  of  the  North  Pacific  and  D.  fortteri  of  thi 
Australian  6eas.  The  Pilot  Whale  (GlobiccpKcdut  mtlat ) 
and  the  Peevdorea  of  the  North  Atlantic  and  of  Ken 
Zealand  are  also  precisely  alike,  os  far  as  present  know, 
ledge  enables  us  to  judge.  Many  other  similar  cases  might 
be  given.  Captain  Maury  collected  much  valuable  evidence 
about  tho  distribution  of  the  larger  Cetacea,  and,  finding 
Eight  Whales  (Batxua,  common  in  both  northern  and 
southern  temperate  seas,  and  absent  m ths  intermediate 
region,  laid  down  the  axiom  that  “ the  tomd  zono  is  to  the 
Bight  Whale  as  a sea  of  fire,  through  which  he  cannot 
pass.”  Hence. all  cetologista  have  assumed  that  the  Bight 
Whale  of  tho  North  Atlantic  ( B bitcayeneii),  that  of  the 
South  Seas  (B.  a uttralit  , and  that  of  the  North  Pacifia 
(B  japonica)  are  necessarily  distinct  species  The  anato- 
mical structure  and  external  appearance  of  all  are,  how- 
ever, as  far  as  yet  known,  ■marvellously  alike,  and,  unless 
some  distinguishing  characters  can  be  pointed  out,  it  seems 
scarcely  justifiable  to  separate  them  upon  geographical 
position  alone ; as,  although  the  tropical  seas  may  be 
usually  avoided  by  them,  it  scarcely  seems  impossible, 
or  even  improbable,  that  soma  individuals  of  animal, 
of  such  size  and  rapid  powers  of  swimming  may  not  have 
at  some  time  traversed  so  smsll  a space  of  ocean  as 
that  which  divides  the  present  habitual  localities  of  these 
supposed  distinct  species  If  identity  or  diversity  of  struc- 
tural characters  is  not  to  be  allowed  as  a test  of  species 
in  these  cases,  as  it  is  usually  admitted  to  be  in  others, 
the  study  ot  their  geographical  distribution  becomes  an 
impossibility. 

Although  many  species  are  thus  apparently  of  seen 
—Ido  aistrihutun.  others  are  certainly  restricted ; thus  tin 
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Arctic  Right  Whale  {Bataan  myshccuu)  bu  boon  conclu- 
sively shown  to  be  limited  in  its  range  to  the  region  of  the 
northern  circumpolar  ice,  and  no  corresponding  species  hoe 
been  mot  with  in  the  southern  hemisphere.  In  thi#  case, 
not  only  temperature,  but  also  the  peculiarity  of  its  mode 
of  feeding,!  may  be  the  cause.  The  Narwhal  and  the 
Beluga  have  a very  similar  distribution,  though  the  lattor 
occasionally  ranges  farther  south.  The  Hyperoodons  are 
restricted  to  the  North  Atlantic,  never  entering,  as  far  os 
is  yet  known,  the  tropical  seas.  Other  species  are  exclu- 
sively tropical  or  austral  in  their  range.  Ono  of  the  true 
Whalebone  Whales  {Neobalxna  maryinala ) has  only  been 
met  with  hitherto  in  the  seas  round  Australia  and  New 
Zealand,  a large  Zipbioid  (Beraidiiu  arnoux i)  only  near 
the  last-named  islands. 

The  Cetacea  are  not#  limited  to  the  ocean,  or  even  to  salt 
water,  some  entering  large  rivers  for  considerable  distances, 
and  some  being  exclusively  fluviatile.  One  species  of 
Plataniata  is  extensively  distributed  throughout  nearly  the 
whole  of  the  river  systems  of  the  Ganges,  Brahmaputra, 
and  Indus,  ascending  as  high  as  there  is  water  enough  to 
swim  in,  but  apparently  never  passing  out  to  sea.  The 
individuals  inhabiting  the  Indus  and  the  Ganges  must 
therefore  have  been  for  long  age3  isolated  without  de- 
veloping any  definite  distinguishing  anatomical  characters, 
for  thoao  by  which  tho  supposed  P.  indi  was  formerly 
separated  from  P.  gangetica  have  been  shown  by  Anderson 
to  be  of  no  constant  value.  Orcella  jluminali$  appears  to 
be  limited  to  tho  Irawaddy  river,  and  at  least  two  distinct 
species  of  Dolphin,  belonging  to  different  genera,  are  found 
in  the  waters  of  the  upper  Amazon.  It  is  remarkable,  how- 
ever, that  none  of  the  great  lakes  or  inland  seas  of  the 
world  are,  according  to  our  present  knowledge,  inhabited 
by  Cetaceans.  A regular  seasonal  migration  1ms  been  ob- 
served in  many  of  the  opeanic  Cetacea , especially  those  in- 
habiting the  North  Atlantic,  but  further  observations  upon 
this  subject  are  still  much  needed. 

The  great  difference  in  the  manner  of  life  of  the  Simla, 
as  compared  with  that  of  the  Cetacea , causes  a correspond- 
ing difference  in  their  geographical  distribution.  Slow  in 
their  movements,  and  feeding  exclusively  upon  vegetable 
substances,  water-grasses,  or  fuci,  they  are  confined  to 
rivers,  estuaries,  or  coasts  where  these  grow,  and  are  not 
denizens  of  the  open  sea,  although  of  course  there  is  a 
possibility  of  accidental  transport  by  the  assistance  of 
oceanic  currents  across  considerable  distances.  Of  the 
three  genera  existing  within  historic  times,  ono  ( Manatvt ) 
is  exclusively  confined  to  the  shores  of  the  tropical  Atlantic 
and  tho  rivers  entering  into  it,  individuals  scarcely  specifi- 
cally distinguishable  being  found  both  on  the  American 
and  the  African  side  of  tho  ocean.  The  Dugong  ( Ualicore ) 
is  distributed  in  different  colonies,  at  present  isolated, 
throughout  the  Indian  Ocean  from  Arabia  to  North  Aus- 
tralia. The  Rhytina  or  Northern  Sea-Cow  was,  for  some 
time  before  its  extinction,  limited  to  a single  island  in  the 
extreme  north  of  the  Pacific  Ocean. 

The  Pinnipeds,  although  capable  of  traversing  long 
reaches  of  ocean,  are  less  truly  aquatic  than  the  last  two 
groups,  always  resorting  to  the  land  or  to  extensive  ico- 
floes  for  the  purposes  of  breeding.  The  geographical  range 
of  each  species  is  generally  more  or  less  restricted,  usually 
according  to  climate,  as  they  are  mostly  inhabitants  either 
of  the  Arctic  or  Antarctic  seas  and  sdjaoent  temperate 
regions,  very  few  being  found  within  the  tropics.  For 
this  reason  the  northern  and  the  southern  species  are  for 
the  most  part  quite  distinct  In  fact,  the  only  known 
exception  is  the  case  o(  a colony  of  the  Sea  Elephant 
( .1/ acrorhin  ns  leonnnu),  the  general  range  of  which  is  in  the 
southern  hemisphere,  inhabiting  tho  coast  of  California. 
Even  in  this  case  a different  specific  name  has  been  given 
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to  the  northern  form,  but  the  characters  by  which  it  is 
distinguished  are  not  of  great  importance,  and  probably, 
except  /or  the  abnormal  geographical  distribution,  would 
never  have  been  discovered.  The  most  remarkable 
circumstance  connected  with  tho  distribution  of  the 
Pinnipeds  is  the  presence  of  members  of  tho  order  in  tlie 
three  isolated  great  lakes  or  inland  seas  of  Central  Asia — 
the  Caspian,  Aral,  and  Baikal — which,  notwithstaadiug 
their  long  isolation,  have  varied  but  slightly  from  species 
now  inhabiting  the  Polar  Seas. 

3.  Ter  retinal  Mammals. — One  of  tho  most  important 
facta  connected  with  the  present  distribution  of  terrestrial 
mammals,  but  one  of  which  the  cause  is  sufficiently 
obvious,  is  their  entire  absence,  except  where  introduced 
by  the  direct  agency  of  man,  from  all  oceauic  islands, 
including  even  the  great  New  Zealand  group.  Another, 
equally  striking,  but  less  easily  explaiued,  is  the  very 
marked  isolation  as  regards  its  mammalian  fauna  of  tho 
Australian  region  of  zoologists.  When  once  the  narrow 
neutral  grouud  on  the  border  line  between  this  and  the 
Oriental  region  is  passed,  tliero  is  not  found,  notwithstand- 
ing the  vast  extent  of  land  it  comprises,  a siuglo  indigenous 
placenta)  or  monodelphous  mammal,  except  a few  species 
of  a single  family  IMvrida)  of  the  very  wide  spread  order 
Rodtnlia,— the  Wild  Dog  or  Dingo  having  been  in  all 
probability  introduced.  On  the  other  hand,  the  members 
of  the  other  two  subclasses,  the  Prototheria  or  Oruilho - 
delphia  and  the  Mctalhcria  or  Diddphia , are  almost  entirely 
restricted  to  this  region.  It  might  have  been  said  entirely, 
but  for  the  presence  of  one  family  (Didelpkida r)  of  the 
latter  group  in  America. 

The  Eutheria  or  Monodelpkia  are  distributed  through- 
out the  remaining  geographical  regions,  as  described 
in  the  article  Distribution,  and  in  many  cases  form 
valuable  indications  by  which  tho  natural  boundaries  of 
these  divisions  have  been  traced.  Many  anomalies, 
otherwise  inexplicable  in  the  present  range  of  families  and 
species,  have  been  cleared  up  by  the  study  of*  their 
distribution  in  former  geological  epochs,  a subject  in 
relation  to  which  the  present  facts  of  distribution  should 
always  be  studied.  There  are  few  lines  of  evidence  so 
conclusive  as  this  in  favour  of  tho  existing  species  being 
modified  lineal  descendants  of  those  which  have  lived  in 
previous  times  upon  the  earth.1 

HISTORY  OF  THE  MAMMALIA  IN  PAST  TIMES 

As  already  intimated,  such  knowledge  as  we  yet  possess 
of  the  history  of  mammals  in  past  times  is  of  vory  recent 
growth,  and  is  still  extremely  incomplete.  The  vciy  rapid 
advances  which  have  been  made  in  the  last  few  years, 
especially  in  consequence  of  the  explorations  of  rich 
fossiliferous  beds  in  North  America,  have  not  only  com- 
pletely changed  the  present  aspect  of  the  science,  but  give 
such  promise  for  the  future  that  any  sketch  which  we 
might  now  attempt  of  this  branch  of  the  subject  could  only 
be  regarded  as  representing  a transient  phase  of  knowledge. 
It  will  be  well,  however,  to  gather  together  in  this  place 
the  leading  facts  now  ascertained  Vvith  regard  to  the  most 
ancient  forms,  as,  owing  to  the  uncertainty  of  their  rela- 
tionship with  any  of  the  existing  orders,  they  will  be  moat 
conveniently  treated  of  separately,  while  the  ascertained 
facts  relating  to  tho  geological  history  of  the  forms  more 
nearly  allied  to  those  now  living  will  be  more  appropriately 
described  under  the  account  of  the  different  groups  into 
which  the  class  may  now  be  divided. 


1 On  thin  subject,  kw  A.  Murrov,  Oeofraphical  Distribution 
Mammals,  16GG  ; and  especially  A.  R.  Wallare,  The  GeoyropMca. 
Distribution  of  Animals,  2 vols. , 1876,  iad  island  I'fe,  1882. 
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iUiiAU  or  m Mbsosoic  Peuool1 

Tho  lutberto  discovered  remains  of  mammals  which  ex- 
isted anterior  to  the  Tertiary  period  all  belong  to  creatures 
of  very  am  all  size,  the  largest  scarcely  exceeding  the 
common  Polecat  or  Squirrel.  Some  are  known  only  by  a 
few  isukled  teeth,  others  by  nearly  complete  sets  ci  these 
organa,  and  the  majority  by  more  or  lorn  perfect  specimens 
of  the.  Sami  of  tho  lower  jaw.  Ik  is  a very  curious 
circumsfinca  that  this  port  of  the  skeleton  alone  has  been 
preserved  m sack  a large  □ amber  of  instances.  No 
complete  c ransom  has  ever  been  farad,  nor  is  there  satis- 
factory evidence  of  the  structure  of  the  vertebral  column 
or  of  the  limbs  of  any  single  individual.  The  species 
already  described  from  European  strata  amount  to  nearly 
thirty*  which  have  been  arranged  in  fifteen  genera.  Of 
these  by  far  the  greater  number  have  been  found  at  a single 
spot  near  Swan  age  in  Dorsetshire,  in  a bed  of  calcareous 
mud  only  40  fuel  long,  10  feet  wide,  and  averaging  5 
inches  in  depth.  The  marvellous  results  obtained  bj*the 
exploration  by  Mr  S.  H.  Beckles  of  this  small  fragment  of 
the  earth's  surface  show  by  wbai  accidents,  as  it  were,  our 
knowledge  of  the  past  history  of  life  has  been  gained,  and 
what  may  still  remain  in  store  where  little  thought  of  aft 
present.  A bed,  apparently  equally  rich,  has  recently 
been  discovered  in  the  Territory  of  Wyoming,  North 
America,  the  contents  of  which  are  being  mada  known  by 
Professor  Marsh. 

I.  Mammals  of  the  Triasnc  Period. . — The  Kinetic 
formations,  bo  named  from  the  Rboelbrn  Alps  of  Bavaria, 
are  the  highest  bods  of  the  Trias,  and  ore  situated  above 
the  New  Red  Sandstone,  and  just  below  the  Lias.  In 
1847  Professor  Pie  imager  of  Stuttgart,  while  assiduously 
sifting  some  sand  from  this  formation,  belonging  to  tho 
Keeper  of  Djcgerloefa  and  Stsmeabconu,  discovered,  among 
an  immense  mass  of  teeth,  scales,  and  unrecognizable 
fragments  of  skeletons  of  fish  and  saurians,  two  minute 
teeth,  each  with  well-de  fined,  enamelled,  tubercukted 
crowns  and  distinct  roots,  plainly  showing  their  mammalian 
character.  These,  the  oldest  known  evidence  of  the  class, 
were  considered  by  their  discoverer  to  indicate  a predaceous 
and  carnivorous  animal  of  very  small  size,  to  which  ho 
va  the  name  of  Microterfe*  antiquvt.  Subsequently  Mr 
Moore  discovered  In  a bone  bed  of  Rhmtic  ago  filling  a 
fissure  in  the  mountain  limestone  aft  Holwcll,  near  Fromo 
in  Somersetshire,  various  isolated  teeth  with  their  crowns 
much  worn,  but  apparently  including  both  upper  and  lower 
molars  and  a canine,  which  ore  assigned  by  Professor 
Owen  to  Preminger's  genus  Jficrotcstcs,  and  described 
specifically  as  JkT.  sworn,  Under  the  name  of  ffypri- 
prfrnnnptis  rhttHevt  Prof:  Boyd  Dawkins  * has  described 
a singlo  tooth  with  two  roots  which  ho  discovered  in  a 
Rhietic  mar! stone  at  Watchet  in  Somersetshire,  and  which 
may  bo  even  Romowbat  older  than  the  last.  Professor 
Dawkins  finds  tho  nearest  analogue  of  this  tooth  among 
recent  mammals  in  the  large  trenchant  premolar  of  the 
Itat- Kangaroo  or  Ilypnprymnu*  (see  voL  xiii.  p.  840,  fig.  4), 
a resdmblanco  not  concurred  in  by  Professor  Owen,  who 
refers  it  to  the  genus  MicroUste*.  The  minute  size  and 
worn  condition  of  tin  tooth  render  it  extremely  difficult  to 
form  a decided  opinion  upon  its  characters,  and  therefore 
upon  the  affinities  of  the  animal  to  which  it  belonged. 

Still  more  satisfactory  evidence  of  the  presence  of 
mammals  at  a period  at  least  as  ancient  as  the  European 
Trias  is  afforded  by  tho  discovery  of  three  nearly  perfect 

1 The  subjects  referred  to  under  this  heeding  are  mostly  describe*! 
and  figured  in  detail  in  Owen’s  **  Monograph  of  the  Fossil  Mammalia 
of  the  Mesozoic  Formations, m PalMnttagraph  leal  Society  i Publications, 
1871 ; and  in  various  papers  by  Want,  in  tho  A weriaub  Journal  of 
Scdaum  and  Arts,  1878-80. 

1 Quart,  Jour.  OtoL  Soc. , vol  XX.  p.  411,  1884 
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mandibular  rami  in  tbo  Chatham  coal-field  of  Korth 
Carolina  by  Dr  Eaaamn,  who,  howv-rvr,  plaood  then  at 
fan  back  in  ago  at  tha  Permian,  or  atogotbci  be, and  tbs 
Maaoaoic  atage,  a conclusion  not  mar  received.  Of  this 
animal,  called  DrroiotArnma  tyhatn,  the  aonpfate 
dentition  of  tie  lower  jaw  ia  known,  and  consists  of  three 
pointed  incisors,  separated  by  intervals,  one  canine,  and 
tea  molars,  of  which  tho  first  three  hare  simple  sub- 
com  pronod  crowns,  end  the  acminder  are  aawfetcosped. 
The  jaw  figured  by  Dr  Emmons’  is  -,*s  of  an  in(h  in 
length.  Ho  constifesed  it  to  belong  to  t placental 
Inacctnon,  but  the  number  of  molar  teeth  exceeds  (hot 
of  any  mfafmg  member  of  that  order,  and  is  only  found  in 
tome  Jfaraoptak.  It  was  associated  in  the  eum  bed  whb 
thecodont  reptiles, 

2.  Mammal,  of  tit  Jurassic  Period. — In  tho  ascending 
cedar  of  geological  age  the  next  remains  of  mammals  have 
been  met  with  » tho  Lower  Oolite  at  SUmmfietd  in 
Oxfordshire,  whom  they  are  associated  with  wiog  eases  of 
insect^  Plesiosaurs,  Crocodiles,  and  Pterodactyls*.  From 
this  bed  several  specimens  have  been  met  with  at  various 
times,  which  have  boon,  placed  in  three  genera. 

A.  AmpliWirrium , Bbuuvilk,  1838.  The  specimen  (A. 
pmottii,  see  fig.  15)  upon  which  this  genus  was  founded, 
was  discovered  in  181 L’,  aad  e.»>iji^  in  1818  at  Oxford 
by  Caviar,  who  pieooitueed  it  to  be  mammalia iy  aad  to 
reeombU  tho  jaw  of  an  Opens uru.  This  cwuluaioa  was 
afterwards  disputed  by  Do  Blainvillo  aad  others,  who 


. Fua.  13. — Lower  J«w  »nd  Teetk  ot  *otpMtk*riwm.jrm*0 
A {(wire  cat.  flit).  From  Owen. 

believed  it  to  be  reptilian,  but  the  original  determination  b 
now  generally  accepted.1  Three  rami  of  mandibles,  ell 
: more  or  kee  perfect,  an  now  known.  TSo  length  of  the 
Jaw  is  rather  less  than  an  inch.  It  contains  sixteen  teeth, 
which,  as  defined  by  shape  only,  ore — i 3,  cl  ,p$,m  6, 
bo  th&ft  if  the  upper  jaw  bad  a corresponding  number 


fra. !1— Lower  J»w  »ml  Tseftti  of  PA**fat+fktmi*m  lodiamdU 
(o«u  *Ue  in  omlm-a*.  Fiom  Owen. 

there  would  be  sixty-four  teeth  in  all, — a greater  number 
than  in  any  existing  heterodont  mammal,  though  equaling 
by  some  of  tha  species  from  the  Purbcck.  The  nearest 
approach  to  this  number  is  in  Afyrmecobitts  among  recent 
Marsupials.  The  incisors  are  rather  long  and  slender,  tho 
canines  apparently  not  much  larger  than  the  incisors,  all 
the  premokra  and  molars  two-rooted — fiho  former  with  a 
single  large  pointed  cusp  and  small  basal  ensp  on  one  or 
both  tides,  the  ktter  qwinquccuspiriate.  The  lower  margin 

* American  Orolojy,  part  vi, , p.  03,  187-7. 

4 A foil  description  of  this  Intereatln*  fossil,  with  a toKtory  of  tk« 
discussion  rrjpnling  its  nature,  is  gives  is  Owen's  I'ottiL 

MtunuaU  and  Bud*. 
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*10.  \7^S/erc0f»athu*.  Portion  *f  J »*, 
cm  bedded  in  Oolitic  matrix  (nil  alsc) 
From  Om. 


of  the  angular  process  is  slightly  Inflected,  and  the  mylo- 
hyoid groove  persistent,  ns  in  some  of  the  existing  Mar- 
supials and  ill  Whalebone  Whalen.  This  groove,  a remnant 
of  that  which  originally  lodges  Meckel’s  cartilage,  mistaken 
lor  a suture,  was  once  considered  evidence  of  the  reptilian 
nature  of  these  jaws.  A second  species  is  described  as  A. 
broderipii  (Owen). 

B.  Phascolotherium , Owen,  1839.  ThiB  is  founded  on  a 
right  ramus  of  the  lower  jaw,  presenting  the  inner  side  to 
view.  Its  length  is  1*4 
inch.  The  number  of  teeth 
resemble  those  of  existing 
insectivorous  mammals, 
bring  i 8 or  4,  c 1 ,p  and  m 
7,  but  not  clearly  defined 
from  each  other.  One  spe- 
cies, P.  bucklandit(ftg.  16). 

C SUrtognaihus,  Charles- 
worth,  1854.  S.  ooliticus 
(fig.  17)  is  founded  on  a 
fragment  of  a jaw  of  mi- 
nute size  with  three  molar  teeth  in  situ.  The  grinding  sur- 
face is  of  quadrate  form,  of  very  little  height,  and  supports 
six  subequal  cun|*«.  Its  affinities  are  quite  problematical. 

The  freshwater  bed  previously  alluded  to,  situated  at 
Durdlestone  Bay  near  Swanage,  belongs  to  the  Middle 
^urbeck  series,  intervening  between  the  Middle  Oolite  and 
the  Wealden-  The  first  discovery  of  mammalian  bones 
was  made  in  this  spot  by  Mr.  W\  R.  Brodie  in  1854,  but 
the  subsequent  explorations  of  Mr  S.  H.  Heckles  have 
yielded  a surprising  number  of  species.  They  ore  associ- 
ated with  numerous  saurians,  insects,  ami  freshw’ater 
shells,  on  Paludina,  Planorbis,  and  Cgalas.  No  lens  than 
eleven  genera  from  this  locality  alone  are  fully  described 
In  Professor  Owen’s  memoir.  These  may  be  grouped  as 
follows: — 

A.  With  teeth  ' arranged  on  the  insectivorous  type. 
Mandibular  incisors  more  than  two;  canines  well  devel- 
oped; preinolars  and 
molars  cuspidate, 
seven  or  more:  — (a) 
molars  and  preinolars 
more  than  eight,  y|0  M- 

mostl.V  twelve  (>Spa-  *tx«5,  PcrVck  bad*.  From  Owes. 
lacothcrium , Amblotherium,  PeraUste *,  Achyrodon,  Pent- 
spalax , Prramus,  Stylodon  and  Bolodoti — the  last  known 
only  by  the  maxillary  teeth); 

(6)  molars  and  prcniolars  seven 
or  eight  ( Triconadon  and  TVia- 
rnnlhodoti).  As  any  synopsis  of 
the  characters  of  these  genera 
would  be  scarcely  intelligible  F19.  Iff. -Jiv  of 
without  minute  descriptions  and  mordax  ?nHn  0,roa' 

reference  to  figures,  the  reader  who  desires  further  in  for-  , 
mation  is  referred  to  the  memoir  cited  above. 

B.  With  a single,  strong,  pointed,  slightly  curved  incisor,  I 
placid  close  to  the  median  lino  as  in  Rodents.  No  caniuc. 
Three  or  four  compressed,  trenchant,  obliquely  grooved 
premolars,  increasing  in  wise  from  first  to  last,  and  two 
small  molars  with  low  multituberculated  crowits.  Genus 
Plagiaulax , Falconer.  This  remarkable  and  highly 
specialized  type  has  been  the  occasion  of  one  of  the  most  ! 
interesting  discussions  on  the  inferences  which  may  be 
drawn  as  to  the  affinities  and  habits  of  an  otherwise 
unknown  animal  from  the  structure  of  u small  portion  of 
its  organisation  which  occurs  in  the  annals  of  natural 
history,  a discussion  carried  on  with  grrat  ability, 
ingenuity,  and  wealth  of  illustration  on  both  sides.  Dr. 
Falconer  maintain'd  that  it  was  more  nearly  allied  to  the 
Rat-Kangaroo  ( ffgptiprymtius)  than  to  any  otherexisting 


— Spm/atelkrriwm  tnrutjiidm  (twice  Mi, 
•U«),  Purtxek  b*&  “ * 


form,  and  that,  aa  it  is  known  that  these  animals  feed  upon 
grass  and  roota,  “ it  may  be  inferred  of  Plagiaulax  that 
the  species  were  herbivorous  or  frugivorous.  I can  see 
nothing  in  the  character  of  .their  teeth,”  he  adds,  “to 


FlO.  JO. — Ptifiamlsw  becduU  (t»k*  oat.  ittt).  From  CHrtJL; 


indicate  that  they  were  either  insectivorous  or  omnivorous/ 
Professor  Owen,  on  the  other  hand,  from  the  same 
materials  came  to  the  conclusion  that  “the  physiological 
deductions  from  tho  above-described  characteristics  of  the 
lower  jaw  and  teeth  of  Plagiaulax  are  that,  it  was  a 
carnivorous  Marsupial. 

It  probably  found  it* 
prey  in  the  contemporary 
small  insectivorous  mam- 1 
main  and  Lizards,  sup 
posing  no  herbivorous 
form  liko  Stereognathus 
to  have  co-existed  during 
the  Upper  Oolite  period." 


Fio,  miner  (tm  time* 


...  (Um 

•1m).  From  LpD. 

It  is  impossible  here  to  give  at  any  length  the  arguments  by 
which  these  opposing  views  are  respectively  supported, 
but  it  may  be  indicated  that  the  first-mentioned  is  strongly 
countenanced  by  the  consideration  of  tho  following  facts : 
— (1)  all  existing  Marsupials  may  bo  divided,  as  far  as 
their  dentition  is  concerned,  into  two  groups — (a)  thoBe 
which  have  a pair  of  large  more  or  less  procumbent  in- 
cisors close  to  the  symphysis  of  the  lower  jaw,  and  rudi- 
meutary  or  no  canines  (diprot.odont  dentition ; families 
Phascolomxfidse , Macropod i dx , and  Phalangisiidx),  and  (b) 
those  which  have  numerous  small  incisors,  and  large 
pointed  canines  (polyprotodont  dentition;  families  Pera - 
mrlid.r,  Datyuridse , and  Didtlphidx);  (2)  the  vast  majority 
of  the  former  group  are  purely  vegetable  feeders,  and 
almost  all  of  the  latter  are  carnivorous  or  insectivorous; 
and  (8)  Plagiaulax , so  far  as  its  structure  is  known,  be- 
longs obviously  to  the  former  group,  and,  as  we  have  no 
sure  basis  for  inferences  os  to  the  habits  of  an  unknown 


animal  but  the  knowledge  of  the  habits  of  such  as  are 
known,  we  have  no  grounds  for  supposing  that  its  habits 
differed  from  those  of  its  structural  congeners.1 

That  the  two  types  of  dentition  still  found  among 
Marsupials  should  have  existed  side  by  side  in  so  remote  a 
period  of  time  qs  that  in  which  the  Purbeek  bone  bed  was 
deposited,  and  that  one  of  these  types  should  have  already 
attuined  so  singular  a degree  of  specialization,  is  one  of  the 
most  remarkable  facto  yet  revealed  by  mammalian  palaeon- 
tology. Whether  the  teeth  of  the  upper  jaw  correspond 
also  to  the  modern  diprotwlont  type  is  a question  of  great 
Interest,  for  tho  solution  of  which  we  must  await  future 
discoveries,  of  which  we  have  more  ho|>e  since  the  announce- 
ment by  Professor  Marsh  of  the  existence,  in  considerable 
numbers,  of  small  iniunnmls  in  the  American  Jurassic 
formations  of  the  Rocky  Mountains,  which  conform  in  all 


I The  wbol*  dtacuaUon  !■  contains  In  tbo  follow  tnc  memoir* : — (I)  H. 
Falconer.  ••  Praams  ion  or  Two  Specie*  of  the  Fusil  Mtmmilun  t— nu* 
piiifftavUtx,  from  Furfccch,,"  i/vart.  Jvur.  ‘Jroi.  Set,,  August  IHjT  ; <*i)  K 
iron'll,  art.  “ Pnla.-oniotocy, " tncsclopchUa  BritannU-n,  Bth  rd,,  I SMI ; (3l 
M.  Falconer,  -‘On  Ibe  PUpnted  Affinity  of  (bo  Mammalian  (wooa  plafri- 
<ti iMx,”  (/h art.  Jour.  Oeoi.  Sot,,  Xovomtxrr  IttiW;  (4)  H.  lim.  “Mono- 
graph of  tho  FimhII  Mammalia  of  ihc  Mcao&olr  Formation,”  Palteonv*- 
•rmph  itol  Society.  1*71. 
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their  general  cnaracters  to  those  of  the  English  PurMcka, 
some  being  even  considered  to  be  geuerically  identical.  Both 
polyprotodont  and  diprotodont  types  are  represented,  the 
latter  by  a species  called  by  its  discoverer  Ctenacodon 
terrat us,  very  closely  allied  to  Plagiaulax. 

It  will  be  of  very  great  interest  to  know  the  mode  of 
succession  of  the  teeth  of  those  early  mammals,  as  it  may 
throw  some  light  upon  the  question  of  the  relation  of  the 
succession  of  teeth  in  mammals  generally  with  the  same 
process  in  the  inferior  classes  of  the  Vertcbmta.  There  is, 
however,  as  yet  very  little,  if  any,  reliable  evidence  upon 
the  subject,  but  such  as  there  is  rather  points  to  the  fact 
of  an  absence  or  very  feeble  development  of  the  diphyodont 
condition,  resembling  that  of  modern  Marsupials.  If  this 
is  so,  it  may  lead  to  the  somewhat  startling  conclusion 
that  in  the  transition  from  the  lower  vertebrate  to  the 
mammal,  by  whatever  process  it  took  place,  tho  indefinite 
reproduction  of  the  teeth  of  the  former  was  lost,  and 
that  a monophyodont  condition  supervened,  which  was 
again  superseded  by  the  peculiar  definite  diphyodont  mode 
of  succession  characteristic  of  the  moat  highly  organised 
mammals. 

There  is  nothing  yet  known  in  the  structure  of  these 
small  mammals  of  the  Mesozoic  ages  of  the  world  to  connect 
them  with  the  surviving  representatives  (the  Monotremee) 
of  the  hypothetical  Prototheria ; but  whether  their  position 
was  among  the  Metatheria  or  Eutheria , or  whether  they 
repretentod  generalized  forms  from  which  both  these 
branches  havo  been  derived,  it  is  impossible  at  present  to 
say.  To  avoid  the  difficulty  of  endeavouring  to  find  places 
for  them  in  any  of  the  existing  groups,  Marsh  proposes1  to 
found  two  new  orders  for  their  reception — Pantotherxa  for 
those  of  the  polyprotodont  or  insectivorous  type  of  dentition, 
and  Allclheria  for  Plagiaulax  and  its  allies.  The  former 
may  be  convenient,  but  it  is  scarcely  advisable  to  separate 
the  latter  ordinally,  as  long  as  we  continue  to  place 
PKateolomyt  and  Thy l acinus,  Chiromyt  and  Lemur , 
TricJucus  and  Phcca  in  the  same  orders,  for  Plagiaulax 
and  Amphitheriwn  do  not  differ  in  the  characters  of  their 
jaws  and  teeth  more  than  any  of  these  examples,  which 
show  how  much  the  dentition  may  be  modified  with  com- 
paratively little  general  diversity  of  structure. 

This  scanty  evidonce  of  mammalian  life  mast  bear  & 
very  small  proportion  to  that  which  doubtless  existed 
during  the  greater  part  of  the  vast  Mesozoic  period.  Tho 
Cretaceous  formations  have  as  yet  yielded  no  trace  of  the 
presence  of  animals  of  this  class;  but  the  number  and 
variety  of  species  met  with  in  the  earliest  Tertiary  forma- 
tions, when  already  differentiation  into  most  of  the  existing 
leading  divisions  had  taken  place,  strikingly  proves  the 
imperfect  state  of  our  geological  record  during  the  immedi- 
ately antecedent  ages  of  the  world. 

CHARACTERS  OF  THE  DIFFERENT  ORDERS  AND 
FAMILIES  AND  OF  THE  PRINCIPAL  FORMS  OF 
THE  MAMMALIA. 

Subclass  PROTOTHERIA  or 
ORNITHODELPHIA 

The  principal  distinguishing  characteristics  of  this  group 
have  been  already  given  (p  371).  They  apply  not  only 
to  the  subclass,  but  of  course  equally  to  the  one  order 
Monotbxm  at  a,  in  which  the  few  known  members  of  the 
group  ore  commonly  associated.  In  addition  to  the  more 
important  characters  enumerated  above,  the  following, 

* " Notice  of  Jurassic  Mammals  representing  two  New  Orders,” 
American  Journal  of  Science,  xx.,  September  1880.  Aocounts  of 
farther  discoveries  of  forme  allied  to  Plagiaulax,  some  surviving  even 
to  the  earliest  Tertiary  period,  ere  given  by  Cope  in  tbo  American 
Jfatvralist  for  November  1881  and  May  1882. 


ALIA  377 

which  are  common  to  all  existing  species,  may  be  men- 
tioned. 

The  dorao-thoracic  vertebrae  are  nineteen  in  number, 
and  have  no  terminal  epiphyses  to  their  bodies.  The 
transverse  processes  of  the  cervical  vertebra  ore  of  auto- 
genous formation,  and  remain  suturally  connected  with  the 
remainder  of  the  vertebra  until  the  animal  is  full-grown. 
Though  in  this  respect  they  present  an  approximation  to 
the  Sauroptida  (Reptiles  and  Birds),  thoy  differ  from  that 
group,  inasmuch  as  there  is  not  a gradual  transition  from 
these  autogenous  transverse  processes  of  the  neck  (or 
cervical  ribs,  as  they  may  be  considered)  into  the  thoracic 
ribs,  for  in  the  sevonth  vertebra  the  costal  element  is  much 
smaller  than  in  tho  other,  indicative  of  a very  marked 
separation  of  neck  from  thorax,  not  seen  in  the&urropsu/a. 
The  upper  ends  of  the  ribs  are  attached  to  the  sides  of  the 
bodies  of  the  dorsal  vertebras  only,  and  not  to  tho  transverse 
processea  The  sternal  riba  arc  well  ossified,  and  there  are 
distinct  partly  ossified  intermediate  ribs.  The  cerebral 
cavity,  unlike  that  of  the  lower  Marsupials  or  the  Reptiles, 
with  which  they  have  so  many  structural  affinities,  is  large 
and  hemispherical,  flattened  below  and  arched  above, 
and  about  as  broad  as  long.  Tho  cribriform  plate  of  the 
ethmoid  is  nearly  horizontal  The  cranial  walls  are  very 
thin,  and  smoothly  rounded  externally,  aud  the  sutures 
become  completely  obliterated  in  adult  skulls,  as  in  Birds. 
The  broad  occipital  region  slopes  upwards  and  forwards, 
and  the  face  is  produced  into  a long  and  depressed  rostrum. 
The  bony  palate  is  prolonged  backwards,  so  that  the  posterior 
nareB  are  nearly  on  a level  with  the  glenoid  fossa.  The 
mandible  is  without  distinct  ascending  ramus ; the  coronoid 
process  and  angle  are  rudimentary,  and  the  two  halves  are 
loosely  connected  at  the  symphysis.  The  fibula  has  a broad, 
flattened  process,  projecting  upwards  from  its  upper 
extremity  above  the  articulation,  like  an  olecranon.  In 
the  male  there  is  an  additional,  flht,  curved  ossicle  on  the 
hinder  and  tibial  side  of  the  plantar  aspect  of  the  tarsus, 
articulating  chiefly  to  the  tibia,  which  supports  in  the  adult 
a sharp-pointed  perforated  horny  spur,  with  which  is  con- 
nected the  duct  of  a gland  situated  beneath  the  skiu  of  the 
back  of  the  thigh,  tho  function  of  which  is  not  yet  clearly 
understood.  (A  rudimentary  spur  is  found  in  the  young 
female  Omithorhynchut,  but  this  disappears  when  the 
animal  becomes  adult.)  The  stomach  is  subglobular, 
simple;  the  alimentary  canal  has  no  ileo-csecal  valve,  or 
marked  distinction  between  large  and  small  intestine,  but 
has  a small,  slender  vermiform  c&cum  with  glandular  walls. 
Tho  liver  is  divided  into  the  usual  number  of  lobes 
characteristic  of  the  Afammalia , and  is  provided  with  a gall- 
bladder. 

Although  agreeing  in  so  many  important  cnaracters,  the 
existing  members  of  the  group  evidently  represent  two  very 
diverging  branches,  perhaps  as  far  removed  as  are  the 
members  of  come  of  the  accepted  orders  of  the  Eulheria. 
It  would,  however,  be  encumbering  zoological  science  with 
new  names  to  give  them  any  other  than  the  ordinarily 
known  family  designations  of  Omithorhyuchidm  and 
Echidnidst, 

Family  Oukithorutncicidje. 

One  genus,  OmUhorhynchxu,  Blumenbnch,  180O.3  Cerebral  Hemi- 
spheres smooth.  Premaxillie  and  mandible  expanded  anteriorly  and 
supporting  a boray  beak  something  liko  that  of  a duck,  bordered  ly 
a naked  and  very  sensitive  membranous  expansion.  The  place  of 
teeth  supplied  functionally  by  borny  structures,  elongated,  narrow, 
and  sharp-edged  along  the  anterior  part  of  the  sides  of  the  mouth, 
and  broad,  flat-topped  or  molarifovm  bohiud.  Legs  short,  fitted 
for  swimming;  feet  webbed,  etch  with  fire  well-developod  toes 
armed  with  large  clam,  and  beyond  which  in  the  fore  feet  ths 
intfrdigital  membrane  is  extended.  Vertebra : C 7,  D 17,  L 2,  S 2,- 


* The  name  Platypus,  bestowed  l>y  Shaw  iu  1799.  preoccupied 
by  a genua  of  Coleojkera. 
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C21.  Acetabulum  not  perforated.  Ton^m>  not  extonaila.  Mueoua 
membrane  of  small  inteatiiw  covered  with  dtllatc.  dOM-BCt  tr.ni«- 
vme  folds  « tidm.  Tail  ratbcr  short,  brood,  and  dapvwd. 
j&eawty  small,  fur  (dots  and  soft.  One  af-er**,  0.  ttmtOmut 
r?  ha*),  O.  fxi  rmdqaau  ( Blum. ),  tbo  duck -billed  Ffetynu,  or  Water* 
Jttnie  or  the  colonists,  entirely  aqua  tie  in  habit*  Umax  with  c» at 
facility,  ami  bwuwlug  in  the  talk*  of  rivers.  It  fotda  on 
mocota,  email  mollusc*  and  wormi,  and  inhabits  Australia 
and  Taaoiouhi.  Seo  OBHUSOUOcm 

Tamily  EcmnsriM. 

Cerebral  hemisnW,  larger  and  well  earn'd  utcO.  . Facial  portion  , 
ska il I producM  into  a long,  tapering,  tubular  rostrum,  at  the  j 
end  of  which  tho  anterior  mms  an?  nitiutrd. ' Sami  of  nasdlble  1 
al«Bder/«f ylifoi-m.  Opening  <rf  mouth  amall,  and  placed  Mow  tho 
extremity  « tUc  tost  rum.  m laterally  placed  horny  twfli,  though 
the  palate  and  tongue  arc  furnished  with  urines.  Tongue  v*ry 
long.  vermiform,  slunnr,  anil  protractile.  Lining  itictubiane  of 
small  luteatine  villous,  but  without-  transmw  folds.  Feet  nut 
weW>cd,  but  with  Ic Off  strong  claws  fitted  for  aerafcehhiff  nnd  bor- 
rowing. The  hinder  feet  with  tlic  ends  of  the  toes  turned  untwaida 
and  backwards  in  the  ordinary  puKitjon  of  the  niiimul  when  on  the 
« i TW7  bhcirt.  AceUhulnn  with  a largo  jvrftiratiou,  as 
in  ILras.  Calcaneal  spur  and  gland  of  the  mate  much  junalkr  thou 
in  OrRiUtoriuinehiti.  Fur  intermixed  with  strong,  sharp-pointed 
spinas.  TGirmtrial  and  fosoarial  in  habits,  feeding  exclusively  on 
suts,  and  recsllinp;  in  the  structure  of  the  mouth  and  various  olhir 
parts  nfating  to  tto  iwtulLsr  ru«l,j  of  life  tlio  true  Autr.ton  of  tiu 
order  Bdentutn, 

Hoccut  diocorertca  Karo  shown  that,  there  are  two  distinct  forms 
of  tins  latmiy,  which  may  evon  be  coDJtidcrrd  of  renetio  value. 

(Cuvier,  1797)  or  ifocAgtffams  :l%er,  lSlik.‘-CUws 
fira  on  each  loo!.  Kant  rum  moderately  dr  fclonwl  ami  straight. 
Vertebra;  C 7,  D 16,  L3,  S3.  C 12.  Tongue  tapering  at  the  tip,  the 
xpines  rertrietsd  to  the  brad  portion.  The  beet-known  species 
is  E.  aculasta  (Shaw),  found  ja  Auetmlta  and  Tasmania.  The 
apociinCns  from  the  latter  locality,  with  longer  far  almost  roanaal- 
lug  me  epmee,  havti  heeu  Mptatul  fipertiiicsil y under  the  name  of 
E.  sttesa  (Car, ).  Another  specks,  E.  launmi  (Rama]1'),  Las  lately 
Lpcu  discovered  m southern  Sew OoJnee.  See  Bo&IDKAr- 

Amniho^losxus  (Qervnk).  — Ungual  phalange*  and  dm  present 
only  on  the  three  middle  digits  cf  both  fore  and  hind  feet.  Kea* 
tram  much  donated  and  curved  downwards  at  the  end.  Vertebra  ; 

C 7,  D 17,  L 4,  S3,  C 12.  Tongue  somewhat  spoon ■^hsi]wil  near  the 
tip,  ana  armed  on  its  dorsal  smrfkc*  with  throe  rows  of  recurved 
spines.  One  species  : A.  brtdjnii  (Peters  and  Doris)  {fig. 22),  from 
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Fjc.  W. — .4ra»fAc?*a«ia  bntijnii,  From  GcrvaU. 

the  mountainous  regions  of  the  northern  part  of  Ifaw  Guinea  ; con- 
siderably larger  than  E.  aashata.  The  external  characters  and 
osteology  of  this  animaJ,  one  of  the  most  iwtonating  of  sseent 
wxiluginu!  dieoevertoa,  have  been  fully  described  and  figured  by 
(hmil  {Qd/ojraphu  do  ManoLrlma,  Faria,  1»78). 

Among  lxmea  cf  extinct  Hunpiili  of  Flehtoww  ago  from  the 
Darling  Downs,  Mr  KrefFt  found  a portion  of  a humerus  of  an 
Echidna,  considerably  larger  than  the  existing  Australian  species, 
which  ho  has  named  E,  otoeai.*  Notwithstanding  the  strong  pre- 
sumption of  antiquity  of  tbo  Monotrenmtous  type,  derived  from 
>L  inli  i i;T:  !\  i-i  ;-! r-lcLiiT.  no  r-.mr.iu.->  i-f  * * n li-  f r ■- 

fcraSrle  to  it,  or  connecting  it  with  the  lower  vertebrates  r-n  the 
one  hand  and  the  high*-r  juaannnds  on  the  otln-i-.  have  yet  been 
dlMWBKll 

1 Tfafl  latter  mime  k offoa  used  now,  under  the  impreikon  that 
EcALI*«  to  preoccupied  by  Forster  (1778)  for  a gt  nus  of  Piero  ; bat, 
bj  that  sm  n-A  charactcrired  iu  a reeojfnlrabt*  manner,  the  author  even 
«W*ltog  •'>  »«»>«  the  apedea  for  whk*  tt  w«a  Intended,  it  is  ntw 
groerony  csf-wa-kr^d  a syswurm  fer  Murwn*  (seo  Gtinthcr's  Olnlvjvc 
•*/  Ei end  is  Bcaroriy  suflirieiit  to  her.  a name  so  universally 
ockoowkdywl  and  sndp^ply  rooted  In  mammalian  literature.  Merrttn’* 
genu«  PrHuliia  b of  Inter  date,  vi*  , Ifi20. 

* Ahjmu  And  d/ay.  *VaA  UdLt  Icvo,  vd.  i.  (scr.  iv.)  p.  113, 


SiiiCLABs  UETATHEEIA  on  DIDELPHtA. 

Alllioogb  tbc  great  dirersity  in  external  form,  in  many 
anatomical  characters,  and  in  mode  of  life  of  variona 
animals  of  thi«  section  might  lead  to  their  division  into 
groups  equivalent  to  the  orders  of  the  KiUh erta,  it  ia  more 
convenient  on  tho  whole  to  adhere  to  the  usual  custom  of 
treating  them  all  as  forming  one  order  called  Mamupialia, 
tho  limits  of  which  are  therefore  equivalent  to  that  of  the 
subclass.  Tho  more  essentially  distinctive  characters  have 
been  alreudj  pointed  out  (p.  371).  These  may  be  more 
fully  stated  as  follows. 

The  brain  is  generally  small  in  proportion  to  the  size  of 
the  animal,  and  tho  surface  folding  of  the  cerebral  hemi- 
spheres, though  well  marked  in  the  laigor  species,  is  never 
very  complex  iu  character,  and  is  absent  in  the  smaller  and 
luedinm-rixvu  species.  Tho  arrangement  of  the  folding  of 
the  inner  wall  of  the  cerebrum  differs  essentially  from  that 
of  all  known  Eu(heriat  the  hippocampal  fissure  being  con- 
tinued forward  above  the  corpos  callosum,  which  is  of 
very  small  fiixe.  The  anterior  commissure  is,  on  tho  other 
hum!,  greatly  developed.* 

Them  are  always  true  teeth,  implanted  la  the  ^usual 
manner  in  both  jaws,  an3  divisible,  according  to  theh-  posi- 
tion and  form,  into  incisors,  canines,  premolars,  and  molars ; 
but  they  vary  much  in  number  and  character  in  the  different 
families.  Except  in  tho  genus  Phascolomyt,  the  number 
of  incisors  in  the  uppor  and  lower  jaws  is  never  equal.  The 
true  molars  arc  very  generally  four  in  number  on  each  side 
of  each  jaw.  The  chief  peculiarity  iu  the  dentition  fios, 
however,  in  the  mode  of  succession.  There  is  no  vertical 
displacement  and  succession  of  the  teeth,  except  in  the  case 
of  a single  tooth  on  each  side  of  each  jaw,  which  is  always 
the  hindermost  of  the  premolar  Beries,  and  is  preceded  by  a 
tooth  having  more  or  less  of  the  characters  of  a true  molar 
(see  fig-  23),  and  is'  tbo  only  tooth  comparable  to  those 


Fill.  23.— Tecta  cf  ITjiytr  J*w  Opowaan  (Dide/fKgt  viryini.znM),  all  ot  vhlcS 
»rt  mi*  hup  1711,  rsr:-|>t  Um  thini  prcmelar,  the  pUee  «rf  whbrh  l«  ocrapie-1  ia 
nm  r*«e«uJauLl  t-j  a OMtoiUara  touih,  ivfirttMmtod  ia  the  figure  belew  the 

tiise  <if  rho  otber  (c*:n. 

called  “uiilk  teeth"  in  tho  diphyodoni  Emtheria.  In 
some  eases  (as  in  Hypsiprymiutt)  this  tooth  retains  its 
place  and  function  until  the  animal  has  nearly,  if  not  quite, 
attained  its  fall  ntature,  and  is  not  shed  and  replaced  by 
its  successor  until  after  all  tho  other  teeth  of  tbepermanent 
series,  including  the  posterior  molars,  are  folly  in  place  and 
use.  In  others,  us  the  Thylacine,  it  is  moat  rudimentary 
in  form  and  size,  being  shed  or  absorbed  before  any  of  the 
; other  teeth  have  cut  the  gum,  and  therefore  quite  function- 
less.  It  must  further  be  noted  that  there  ere  some 
Marsupials,  as  tho  Wombat,  Koala,  Myrmecobius,  and 
the  Dasyures,  in  which  no  such  milk  tooth,  even  in  a rudi- 
mentary state,  hns  yet  been  discovered,  possibly  in  some 
cases  from  wont  of  materials  for  observation  at  the  right 
stage  of  development, 

Epipubic  or  marsupial  bones  are  present  in  both  sexes 
of  nearly  nil  species.  In  one  genus  alone,  TJiplacwns, 
they  uro  not  unsifted.  The  number  of  dorso-lumher 
vurtebna  t«  always  nineteen,  although  there  are  oomo 
apparent  exceptions  caused  by  the  last  lumbar  being 

5 W.  H.  Flower,  1 On  the  CaTninlasnrea  of  the  Cerebral  H«nfephm» 
<A  liic  Mnrtupialia,"  Ac.,  Phil.  Trans.,  1865,  j*.  633. 
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modified  into  a aacrai  vertebra.  The  number  of  pairs  of  rib* 
ia  nearly  always  thirteen.  The  tympanic  bone  remains 
permanently  distinct  The  carotid  canal  perforates  the 
basi-spbeooid.  The  lacrymal  foramen  is  situated  upon  or 
external  to  the  anterior  margin  of  the  orbit,  and  there  are 
generally  large  vacuities  in  the  bony  palate.  The  angle  of 
the  mandible  is  (except  in  Tartifxt)  more  or  less  inflected. 
The  hyoid  bones  have  always  a peculiar  form,  consisting 
of  a small,  more  or  lean  lozenge-ehaped  basi-hyal,  broad 
cerato-hyals,  with  the  remainder  of  the  anterior  arch  usually 
unossified,  and  stout,  somewhat  compressed  thyro-hyals 
There  ore  two  anterior  ven®  cavse,1  into  each  of  which  a 
"vena  asygoa"  enter*.  In  the  male  the  testes  are  always 
contained  in  a scrotum  which  is  suspended  by  a narrow 
pedicle  to  the  abdomen  in  front  of  the  penis.  The  vast 
deferentia  open  into  a complete  and  continuous  urethra, 
which  is  also  the  passage  by  which  the  urine  escapes  from 
the  bladder,  and  is  perfectly  distinct  from  the  passage  for 
the  faces,  although  the  anus  and  the  termination  of  the 
urethrosexuai  canal  are  embraced  by  the  same  sphincter 
muscle.  The  glans  is  often  bifurcated  anteriorly.  In  the 
female  the  oviducts  never  unite  to  form  a common  cavity 
or  uterus,  but  open  separately  into  the  vagina,  which  at  least 
for  part  of  its  course  is  double.  During  the  very  short 
period  in  which  the  embryo  is  contained  in  the  uterus,  its 
nourishment  seems  to  bo  derived  from  the  umbilical 
vesicle,  the  allantoic  vessels  not  reaching  the  surface  of 
the  chorion  to  form  a true  placenta.  The  mamma;  vary 
much  in  n amber,  but  are  always  abdominal  in  position, 
have  long  teats,  and  in  most  of  the  species  are  more  or  less 
enclosed  in  a fold  of  the  integument  forming  a pouch  or 
marsupium,  though  in  some  this  is  entirely  wanting,  and 
the  newly-boro,  blind,  naked,  and  helpless  young,  attached 
by  their  mouths  to  the  teat,  are  merely  concealed  and 
protected  by  the  hairy  covering  of  the  mother’s  abdomen. 
In  this  stage  of  their  existence  they  are  fed  by  milk 
injected  into  their  stomach  by  the  contraction  of'  the 
muscles  covering  the  mammary  gland,  the  respiratory  organs 
beiog  modified  temporarily,  much  as  they  are  permanently 
in  the  Cetacea , — the  elongated  upper  port  of  the  larynx 
projecting  into  the  posterior  nares,  and  so  maintaining  a fr&e 
communication  between  the  lungs  and  the  external  surface 
independently  of  the  mouth  and  gullet,  thus  averting  tho 
danger  of  suffocation  while  the  xnilk  is  passing  down  the 
latter  passage. 

The  existing  species  of  Marsupials  are,  with  the  excep- 
tion of  one  family  (the  Didetphidx),  limited  in  geographical 
distribution  to  the  Australian  region,  forming  tho  chief 
mammalian  fauna  o[  Australia,  New  Guinea,  and  some  of 
the  adjacent  islands.  The  Diidpkidm  are  almost  purely 
neotropical,  one  or  two  species  ranging  northwards  into  the 
Nearctic  region.  Fossil  remains  of  members  of  this  family 
have  also  bam  found  in  Europe  in  strata  of  the  Eocene  and 
early  Miocene  period 

In  dividing  tbe  Marsupials  into  minor  groups,  it  may  be 
observed  that  one  of  the  most  obvious  distinctive  characters 
among  them  is  derived  from  the  form  and  arrangement  of 
tho  teeth.  In  certain  species,  os  the  Opossums,  Dosyures, 
and  Thylacioes,  the  incisors  are  numerous,  small,  and 
subequal  in  size  and  the  canines  large,  as  iu  the  typical 
placental  Carnivores  (fig.  24  ; compare  with  that  of  Lion, 
voL  xrir.  p.  690).  To  these  the  term  "polyprotodont u b 
applied,  and  they  are  all  more  or  leas  carnivorous  in  their 
habits.  In  others  the  central  incuers  are  very  prominent, 
and  tho  lateral  incisors  and  canines  absent  or  subordinate 
ia  function  (fig.  2d).  These  ere  called  “ diprotodont," 
and  they  are  all  wholly  or  in  great  part  vegetable  feeders. 


* Kseept  in  Betide**  brevicep*  (Kurt**,  Pro c.  Zooi.  &k.,  1881, 

188), 


In  one  group  of  these,  the  Wombats,  there  are  but  two 
incisors  above  and  the  same  number  below ; but  all  the 
others,  including  the  Kangaroos,  Koalas,  and  Ph&Ungera 


Flo.  Si.— Front  Ww  of  Hull  of  0a*y«n»  iniMi,  •howtnc  polyymXodMtt  tnd 
eanfeoroas  WrottUee  <free.  Go*.  S*e^  1MH,  ik  *13). 

have  two  incisors  below  and  os  many  as  six  above,  three 
on  each  side,  but  of  these  the  first  or  central  pair  is  tbe 
most  fully  developed. 

Though  this  division  is  extremely  convenient,  a difficulty 

a accepting  it  as  

marking  a radical 
separation  of  tho 
order  into  two  pri- 
mary stocks  is  caused 
by  the  Peramdidm, 
which  combine  a poly 
protodont  form  of 
dentition  with  a pecn- 
liar  structure  of  th« 
hind  feet,  so  exactly 
resembling  that  of 
me  of  the  best- 
marked  dtprotodonte, 
the  Kanjaroos, 
that  it  is  difficult  to 
believe  that  it  can 
have  been  developed 
independently.  Tak- 

, 1 ria.  M-rnni  » i*w  oi  n«mdi 

ing  various  combina-  amat  d**™**),  •howiae 
tion*  of  character,  «»»•  *r. 

into  consideration,  tho  existing  Mnnupiah  readily  group 
themselves  into  aix  very  natural  families,  the  chuacfc 
which  can  be  thus  defined  : — 


Fla.  35. — Front  View  of  Skall  of  Koala  (Pkated- 
icUotit  amt  twr- 


A Teeth  rooted. 

a . Folypratodont.  — Inciaora  numerous,  email,  subeqnaL 

Canines  larger  than  the  incisors.  Molars  with  sharp 
tubercles. 

a.  In  chore  f.  Hind  feet  with  the  four  outer  toes  sob* 
equal, . distinct,  and  a well -developed  opposable 
hallux.  L Diitilpkidm. 

fi.  Incisors  |.  Hind  feet  with  four  outer  toes  distinct, 
sobequaL  Hallux  small  or  rudimentary;  nrnlj 
opposable.  2.  Datyuridm. 

y.  Incisors  Hind  feet  lobg,  narrow.  Fourth  too 
larger  than  all  tbe  others.  Hallux  rudimentary  or 
absent.  Second  and  third  toes  very  slender  and 
united  in  a common  integument  (syodactyloua), 
3.  PemmeliHm. 

b.  Diprotodont, — Incisors  I.  Central  upper  and  lower  uirisoTS 

large  and  cutting.  Canines  absent  or  small.  Molars 
with  blutly  ubtrcnlaiod  or  transversely  ridgtd  trow  as. 
Hind  feet  ayndactyloux 

«.  Hind  limbs  disproportions tel y targe,  with  fret  as  iw 
Perameiidtt,  4.  Ma er&fmdidj*. 

0.  Hind  limbs  not  disproportionately  Urge-  Feet 
broad,  with  fonr  sutxqnal  outer  toes,  and  • 
opposable  hallux.  5.  Phalnr.yutidm 
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22.  ATI  the  teeth  with  persistent  pul  pa.  Incisors  f,  Urge,  scalprl- 
form. 'With  enamel  on  tha  outer  surface  only.  No  canine*. 
Hind  feet  with  four  snbeqttal  enter  toes ; partial]  v syndacty lone 
and  with  rudimentary  hallux.  6.  Pfutxoiomyidm. 

Family  DiDBLrniDJt 

Dentition : i p 1,  m total  60.  Incisors  very  small  and 
pointed.  Canines  large.  Promoter*  With  compressed  pointed 
crowns.  Mdtars  with  numerooa  sharp  cuspa  The  third  premolar 
preceded  by  a deciduous  multii-uapidate  molar,  which  remains  in 
place  until  the  atiinjal  i«  nearly  adult.  Limbs  of  moderate  develop* 
meat,  each  with  five  complete  and  distinct  toes,  all  of  which  aro 
provided  with  short,  compressed,  curved,  aharp  claws  of  nearly 
equal  sue,  except  the  first  toe  of  the  hind  foot  or  hallux,  which  is 
Urge,  widely  separable  from  the  others,  to  which  it  Is  opposed  in 
climbing,  and  terminates  in  a dilated  founded  extremity,  without 
• nail.  Tail  generally  long,  partially  naked  and  prehensile. 
Stomach  simple.  Ctecum  of  small  or  moderate  size.  Pouch  in 
•ora*  complete,  in  others  represented  by  two  lateral  fold*  of  tlio 
abdominal  in  tegument,  partially  covering  the  teats,  while  in  some 
nil  trace  of  it  is  absent.  Vertebra  : C T.  D 13,  L6,  8 2.  C 12-35. 

The  Didelphidx,  or  true  Opossums,  differ  from  all  other  Marsu- 
pials in  their  habitat,  being  peculiar  to'  the  American  continent. 
They  are  mostly  carnivorous  or  insectivorous  in  their  diet,  and  arbo- 
real in  habits.  One  slightly  aberrant  form,  with  webbed  hind  feet, 
nod  aquatic  node  of  life,  constitutes  the  genus  Chirc^tcUs.  The 
other  numerous  species  are  commonly  included  In  the  genua  Di- 
dtlphyt.  Bee  Opossum. 

Family  DASYmiDJt. 

Dentition  i 4 |,  c\,p  and  m numerous,  variable.  Incisors  small ; 
canines  well  developed  ; molar*  with  pointed  cusps.  Limbs  equal. 
Fora  feet  with  five  subequal  toes  with  claw*.  Hind  feet  with  the 
foui1  outer  toe*  well-developed,  and  distinct  from  each  other  and 
bearing  claws ; the  first  (or  hallux)  clawleas,  generally  rudimentary, 
sometimes  entirely  wanting.  Stomach  simple.  No  ctneam. 
Predatory,  carnivorous  or  insectivorous  animals,  inhabitants  of 
Australia,  Tasmania,  and  the  southern  parts  of  New  Guinea  and 
aome  of  the  adjacent  island*.  The  aberrant  genus  Fynutehui. 
though  clearly  a member  of  this  family,  is  so  sharply  distinguished 
from  all  the  other*  as  to  render  a division  into  two  subfamilies 
necessary. 

Subfamily  Daayurin® — This  comprises  the  more  typical 
Ihvryuridx,  in  which  the  premolars  and  molars  never  exceed  the 
normal  number  of  seven  on  each  side  of  each  jaw,  and  in  which  the 
ton  roe  is  not  specially  extensile. 

Thy  lari  nut.  — Dentition : i f,  ef,  p f;*w  f-f®*  Incisors  small, 
vertical,  tbs  outer  one  in  the  upper  jaw  larger  than  the  others. 
Summit  of  the  lower  incisors,  before  they  are  worn,  with  a deep 
transverse  groove,  dividing  it  info  an  anterior  and  a posterior  cusp. 
Canine*  long,  strong,  and  conical.  Premolar*  with  compressed 
crowns,  increasing  in  sire  from  before  backwards.  True  molars  in 
general  character-  resembling  those  of  Dasyurtta,  bat  of  more  simple 
form,  the  cusps  being  not  so  distinct  nor  sharply  pointed.  Milk 


Fio.  K— TbyUdu*  ( rar’wisw  q/mtaphahtt). 
molar  very  small,  and  shed  before  the  animal  leave*  the  mother's 
pouch.  General  form  very  Dog-like.  Head  elongated.  Muzzle 
painted.  Ears  moderate,  erect,  triangular.  Fur  ahort  and  closely 
applied  to  the  skin.  Tail  of  moderate  length,  thick  at  the  base 
ana  tapering  towards  the  apex,  clothed  with  short  hair.  Hallux 
(including  tne  metacarpal  bone)  wanting.  Vertebra# : C 7,  D 18,  L 6, 
8 2,  C2S.  Marsupial  bone*  represented  only  by  small  unossific-l 
ftbro-nartilagcs. 


The  only  known  species  of  this  genus,  T.  tyn'Ktphalut,  though 
smaller  than  a common  Wolf,  ia  the  largest  predaceous  Marsun;.  1 
•t  present  existing.  It  ia  now  entirely  tonQucd  to  the  island  ot 
Tasmania,  although  fragments  of  Ijonea  and  teeth  found  in  cave* 
afford  evidence  that  a closely  sdlup  species  once  inhabited  the 
Australian  mainland.  The  general  colour  of  the  Thyteeine  is  grey* 
frown,  but  it  has  a series  of  transverse  black  bands  on  the  hlndet 
part  of  the  back  aiid  loins,  whence  the  name  of  **  Tiger  ” frequently 
applied  to  it  by  the  colonists.  It  is  also  called  " Wolf,"  ana  some- 
time*, though  less  appropriately,  M Hy*na."  Owing  to  the  havoc 
it  commits  among  the  ahecpfolds,  it  has  been  nearly  exterminated 
in  all  the  more  settled  part*  of  Tasmania,  but  still  finds  shelter  in 
the  almost  impenetrable  rocky  glens  of  the  moretnountainou*  regions 
of  the  island.  The  female  produoea  four  young  at  a time. 

Datyurus.— Dentition  : if,  ef,  s|,  m * ; total  42.  Upper 
incisor*  nearly  equal,  and  placed  vertically.  In  the  smaller  specie* 
the  first  is  slightly  longer,  narrower,  and  separated  from  the  rest 
Lower  incisor*  nearly  vertical  in  the  larger,  but  eloping  forwards 
and  upwards  in  the  smaller  species.  Canines  large  and  sharply 
pointed.  Premolars,  in  the  typical  forms,  with  compressed  and 
sharp-pointed  crowns,  and  slightly  developed  anterior  and  posterior 
accessory  basal  cusps.  True  molars  with  numerous  sharp-pointed 
cusp*.  In  the  upper  jaw  the  first  three  with  crowns  having  a 
triangular  free  surface,  the  fourth  small,  simple,  narrow,  and  placed 
transversely.  In  the  lower  jaw  the  molar*  more  compreeecd,  with 
longer  cusps ; the  fourth  not  notably  smaller  than  the  other*. 
Ear*  of  moderate  size,  prominent,  and  obtusely  pointed.  Hallux 
rudimentary,  claw  lew,  or  absent;  it*  mutate  real  bone  always  pro- 
sent  Tail  generally  long  and  well  clothed  with  hair.  Vcrtebr* : C 7, 
D 1 3,  L 0,  8 2,  C 18-20.  The  true  Dosya  res  are  mostly  inhabitant* 
of  the  Australian  continent  and  Tasmania,  where  in  the  economy 
of  nature  they  take  the  place  of  the  smaller  predaceous  Cdmt- 
vora,  the  Cats,  Civets,  and  Weasels  of  other  parts  of  the  world. 
They  hide  themselves  in  the  daytime  in  holes  among  rocks  5w 
in  hollow  trees,  but  prowl  about  at  night  in  search  or  the  small 
living  maro  mala  and  birds  which  constitute  their  prey.  The  specie* 
are  not  numerous,  and  divide  themselves  into  two  lections.  (1) 
Datyvrua  proper  include*  D.  nuteulatui,  about  the  size  of  s com- 
mon Cat,  inhabiting  Tasmania  and  tha  southern  part  of  Australia ; 
V.  virxrrinu*  or  maugei,  Tasmania  and  Victoria ; D gtaffroyi.  South 
Australia;  D.  KaUucat us,  North  Australia;  D,  albopunciatua,  New 
Guinea.  (2)  Sarcophilua  contains  one  specie*,  D.  urainuj,  differ- 
ing from  the  others  in  being  a larger  and  heavier  animal,  with  a 
disproportionally  large  and  broad  bead.  • Its  teeth  are  relatively 
larger  and  more  massive,  and  hence  more  crowded  in  the  jews ; the 
pro  molar*  especially  are  acarcely  comp  rased  but  rather  conical; 
the  lower  molar*  want  a cusp  placed  nerr  the  middle  of  the  inner 
border,  found  developed  in  different  de/.recs  in  all  the  species  ol 
the  first  section.  This  animal  is  peculiar- to  Tasmania,  whore  it  it 
commonly  known  by  the  name  of  “Devil*  Its  prevailing  colour 
is  black,  ft*  size  about  that  of  an  English  Badger,  and  its  disposition 
remarkably  savage  and  voracious. 

Phajrogalt.  —This  genus  (mors  properly  Ftuuedlogalc)  comprise* 
a considerable  number  of  small  Marsupials,  none  of  them  exceeding 
a common  Rat  in  size,  differing  from  tha  true  Dasyore*  in  pos- 
sessing an  additional  premolar, — the  dentition  Wag  i J.  ef,  jof, 
m total  4®,— and  having  tha  teeth  generally  developed  upon  aq 

insectivorous  rather  than  a carnivorous  pattern,  the  upper  middle 
Incisors  being  larger  sod  inclined  forwards,  the  canines  relatively 
smaller,  and  the  molars  with  broad  crowns,  armed  with  prickly 
tubercles.  The  muzzle  ia  pointed.  Ear*  moderately  rounded  and 
nearly  naked.  Fore  feet  with  five  *ubequal  toe*,  with  compressed, 
slightly  curved  pointed  clawa  Hind  feet  with  the  four  outer  toe* 
subequal,  with  claw*  similar  to  thoee  in  th*  fore  feet;  th*  hallux 
almost  always  distinct  and  partially  opposable,  though  small  and 
nailleaa,  sometimes  absent.  The  food  erf  three  animals  is  almost 
entirely  insects,  which  some  pursue  among  the  branchee  of  tree*, 
while  other*  are  purely  terrestrial  They  are  found  throughout 
Australia,  and  also  in  New  Guinea  and  the  Ara  and  some  of  th* 
adjacent  islands.  Variations  in  the  details  of  the  dentition  and 
of  the  structure  of  the  hind  limbs,  and  in  the  length  and  arrange- 
ment of  the  hairy  covering  of  the  tail,  have  gi?en  rise  to  several 
subdivisions  which  wiU  probably  be  accepted  as  generic  by  most 
zoologists,  although  farther  investigations  are  required  before  theii 
limits  can  bo  very  satisfactorily  defined. 

P.  erist icauda,  a specie*  with  a thick  compressed  tail  orna- 
mented upon  its  apical  half  with  a crest  of  black  hair,  differs  from 
the  other*  by  the  very  reduced  size  of  the  third  promoter  in  th* 
upper  and  its  complete  absence  in  tho.lower  jaw,  thus  forming  an 
interesting  transition  in  dentition  towards  Dwsyunut,  It  consti- 
tutes the  genus  Ckmtoetrcv  of  Kreflh  • Another  very  aberrant  form, 
P.  lanigera,  distinguished  by  the  great  elongation  of  the  fore  arm 
and  hind  foot,  and  the  complete  absence  of  hallux,  Is  Antrchinomyt 
of  the  same  author.  It  1*  an  elegant  little  terrestrial  raouse-liku 
animal,  with  large  oval  ears  and  long  tail  with  the  terminal  part 
busby.  ^intichinua  and  Fodabnu  are  names  proposed  for  othw 
divisions  of  the  group. 


Digitized  by  Gc 


MACSUP1ALIA.]  M A M M 

Subfamily  Bffynjiocobilii  lie . —Molars  and  prcniolarsexcceilingtha 
normal  number  of  seven  <m  each  able.  Tongue  long  and  extensile. 

Afy  rut  (colitis. — Dentition : i {,  c 3, 5«  i or  j ; total  52  or  54, 
being  the  largest  number  of  teeth  in  any  existing  Marsupial.  The 
distinction  between  the  molar*  ami  premotnr*  is  not  certain,  ns  it  is 
not  founded  on  a knowledge  of  the  succession  of  the  teeth,  but  on 
their  form.  The  teeth  are  ail  email  ami  (except  the  four  posterior 
inferior  molars)  separated  from  each  other  by  an  interval.  Head 
elongated,  but  broad  behind.  Muzzle  long  and  pointed.  Ears  of 
moderate  size,  ovate,  and  rather  pointed.  Fore  feet  with  five  toes, 
all  having  strong,  pointed,  compressed  claws,  the  second,  third,  and 
fourth  nearly  equal,  the  filth  somewhat  and  the  first  considerably 
shorter.  Hind  feet  with  no  trace  of  hallux  externally,  but  the 
metatarsal  bone  is  present.  Tail  long,  clothed  with  long  hair*. 
Fur  rather  harsh  nnj  bristly.  Female  without  any  truce  of  n 
pouch,  the  young  when  attached  to  the  ninnies  being  concealed 
only  by  the  long  nail*  of  the  abdomen.  Vertebrae : C7»  D 18,  L6, 
S3,  CSS. 


somewhat  ahorter.  provided  with  long,  strong,  slightly  curved* 
pointed  daws.  First  and  fifth  low  very  short  and  without  claws. 
Hind  feet  with  hallux  of  one  or  two  phalanges,  forming  a distinct 
tubercle  visible  externally  : tho  second  and  third  toes  very  slender. 


Fig.  K.—ltramt’r*  y«M«.  Krvt*  Gotolil. 

uf  equal  length,  joined  as  far  as  the  ungual  phalanx,  but  with 
distinct  daws  ; the  fifth  intermediate  in  length  between  these  and 
the  largely  developed  fourth  toe.  Fan  of  moderate  or  small  sire, 
ovate,  pointed.  Till  rather  short,  clothed  with  short  tdpresaed 
hairs.  Far  short  and  harsh.  Pouch  opening  backwards.  Terte* 
bm:  C7,  D 13,  Lfl,  81,  C17. 

The  animals  of  this  germs,  commonly  called  " Bandicoots"  in 
Australia,  are  all  small,  and  live  entirely  on  the  ground,  mak- 
ing nests  composed  of  dried  leaves,  grass,  and  sticks  in,  hollow 
places.  They  are  rattier  mixed  feeders;  but  insecta,  worms,  roots* 
and  bulbs  constitute  their  ordinary  diet  The  various  species  eras 
widely  distributed  over  Australia,  Tasmania,  New  Guinea,  and 
several  of  the  adjacent  islands,  as  Am,  Kei,  and  New  Ireland r 
The  best  known  are— P.faaciala,  gunnii  (fig.  28),  mt/arurus,  nasuta , 
obfsula,  and  maerura  from  Australia,  and  P.  d&rtyam,  rntfrayanf 
and  tongicaxula  from  New  Guinea. 

Macrot is. — Molar  teeth  curved,  and  with  longer  crowns  and 
ahorter  roots  than  in  the  last  Hinder  extremities  — 
proportionally  longer,  and  hallux  represented  only  c FT 
by  a small  metatarsal  bone.  Muzzle  much  elon-  ''HM® 


Fig.  jr. — /atciaiut  ' From  Gould. 

Of  this  singular  genus  but  one  species  is  known,  if.  fasciaitis, 
found  in  western  and  southern  Australia.  It  ia  about  the  size  of 
an  English  squirrel,  to  which  animal  its  long  bushy  tail  gives  it 
some  resemblance ; but  it  lives  entirely  on  the  ground,  especially  in 
sterile,  sandy  districts,  feeding  on  ants.  Its  prevailing  colour  i* 
chestnut-red,  but  the  hinder  part  of  the  back  is  elegantly  marked 
with  broad,  white,  transverse  urn  da  on  a dark  ground. 

Family  PKSAYBLMJt. 

Dentition  r,(  5,  1 1,  p J,  to  } ; total  48.  Upper  Incisors  small, 
with  short,  broad  crown*.  Lower  incisors  moderate,  narrow,  pro- 
cl i vous.  . Can in«  Well  dc vUoped . Pre mol ara  oo m } ■ rsisisd , poan ted. 
Molars  with  quadrate  tubcrculatcd  crowns.  Third  pre  molar  pre- 
ceded by  a very  minute  molariform  tooth,  which  remains  in  place 
until  the  animal  is  nearly  full  grown.  Fore  feet  with  two  or 
three  of  the  middle  toes  of  nearly  equal  size,  and  provided 
with  strong,  sharp,  slightly  curved  claws ; the  other  toes  rudb 
inentary.  Hind  feet  lone  and  narrow  ; the  hallux  rudimentary 
or  absent ; the  second  anil  third  toes  very  slander,  and  united  in  a 
common  integument ; the  fourth  very  large,  with  a stout  elongated 
conical  claw;  tho  fifth  smaller  than  tha  fourth  (see  fig.  *29).  The 
ungual  phalange*  of  the  large  toes  of  both  feet  cleft  at  their  ex-' 
l remit  Lea  (as  in  Met  n is  among  the  Edentata,  but  ia  no  other 
Marsupials),  Heed  elongated.  Muzzle  long,  narrow,  and  pointed. 
Stomach  simple.  Coe  emu  of  mud'- rati:  nix-:.  I’myh  complete, 
generally  opening  backwards.  Alone  among  Marsupial*  they  have 
no  clavicles. 

The  Peramdxdtt  farm  a very  distinct  family,  in  some  respects 
intermediate  between  tha  sarcophagous  Ikuyttridm  and  the 
phytophagous  MaeropoJulae.  In  dentition  they  resemble  the  format, 
but  they  ogreo  with  tho  latter  in  the  peculiar  structure,  of  the  hind 
feet  In  the  construction  of  the  fore  foot  they  differ  from  all  other 
Marsupial*.  They  may  bo  divided  into  three  genera. 

Peramelu. — Anterior  and  posterior  extremities  not  differing 
greatly  in  development.  Fore  feet  with  three  middle  toes  well 
developed,  the  third  slightly  larger  than  the  second,  the  fourth 


Fore  feet  with  the  functional  toes  reduced  to  two,  W 
the  second  and  third,  of  equal  length,  with  closely  IK 
united  metacarpsla  and  abort,  sharp,  slightly  curved,  U 
compressed  claws.  First  too  represented  by  a F 

minute  nidiracut  of  a metacarpal  bone  ; the  fourth  W 
by  a metacarpal  and  two  small  phalanges  without  a j-l0  skeleton 
claw,  and  not  reaching  the  middle  of  the  metacarpal  of  Rind  Foot  of 
of  the  third ; fifth  entirely  absent.  Hind  foot  long 
and  narrow,  mainly  composed  of  the  strongly  devel-  0 tl'E.t(njul  t 
oped  fourth  toe,  terminating  in  a conical  pointed  <i  enfcoiST  •, 
nail,  with  a strong  pad  behind  it ; the  hallux  re  pre-  ***. 

wnted  by  a rudimentary  meUUrsal;  the  remaining 
toes  completely  developed,  and  with  claws,  but  ex*  conjoint mcmA 
coedingly  slender;  the  united  second  and  tb  ird  reach  • s^  »*{"* 
iog  a little  way  beyond  the  metatareo-phalangral  HJ! 

articulation  of  the  fourth;  the  fifth  somewhat  „on»]  <nttti  v. 
shorter.  Till  not  quite  so  long  as  the  body,  and'  tbe  rwUw**. 
covered  with  cbort  baits.  Ears  large  and  pointed, 
and  folded  dewn  when  the  animal  u at  rest.  Far  foot«iLh  tut  of 
soft  and  loose.  Foncb  opening  backwards.  Vsr-  the  Ks&f»ro<>. 
tebrw:  C7,  D13,  L8,  81,  C20.  voL  a*.  * u». 

The  only  known  specie*  of  this  genus,  chiefly  remarkable  for  the* 
mitgulv  construction  of  its  limbs,  is  sn  animal  about  the  sice  of  » 
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■mall  Rat,  found  in  the  interior  of  the  Australian  continent  Ite 
geaersl  habit*  and  food  appear  to  reecmble  those  of  the  other 


Flo.  *0. — Ckarcpat  cart  mot  U.  From  Gould. 

'PerameJuim.  It  was  first  described  as  C.  tcandalut  by  Ogilby'from 
a mutilated  specimen,  but  the  specific  name  was  afterwards  changed 
by  Gray  to  castanetu. 


Family  Macropodidje. 

The  general  characters  of  this  family,  and  an  aecoont  of  tire 
animals  composing  it,  will  be  found  in  the  article  Kaxoaboo,  toL 
xUL  p.  838  mj. 

Family  Phalabuistidjb. 

Dentition  (except  in  the  aberrant  genus  Tartipes):  i f,  the 
first  above  strong,  curved,  and  cutting,  the  other  t#o  gene* 
rally  somewhst  smaller ; ;he  tingle  lower  incisor  large,  more 
or  leas  proclivous;  tipper  small  or  moderate,  conical  and 

harp-pointed ; lower  absent  or  quite  rudimentary ; , variable  ; 

m | or  |,  with  four  obtuse  tubercles.  Limhs  aubeqnsl  Fore 
feet  with  five  distinct,  snbequal  toea  with  claws.  Hind  feet, 
short  and  broad,  with  live  woll*devcloped  toes  ; the  hsllnx  large, 
nailleaa  and  oppoeable  ; the  second  ana  third  slender  and  united  oy 
a common  integument  as  far  as  the  claws.  Stomach  simple.  Cecum 
present  (except  in  Tartipes),  and  usually  large.  Pouch  complete. 
Animals  of  small  or  moderate  size  and  arboreal  habits,  feeding  on 
vegetable  or  mixed  diet,  inhabiting  Australia  and  the  Papuan 
Islands.  Excluding  Fhascolareiot  and  especially  Tarsipet,  Hhey 
form  a very  natural  family.  The  latter  is,  however,  evidently  a 
modified  form  of  the  same  general  type,  chiefly  aberrant  in  the 
characters  of  its  alimentary  organs,  which  are  adapted  for  a peculiar 
mode  of  subsistence.  It  may  constftute  a distinct  subfamily. 

Subfamily  Tarsi  pedince.  —Teeth  almost  rudimentary  and  vari- 
able in  number.  Tongue  long,  slender,  pointed,  and  very  extensile. 
Cttcum  absent. 

Tartipes. — This  is  named  from  some  supposed  resemblance  of  itR 
foot  to  that  of  the  Lemurine  genus  Tarsius ; out  it  must  be  remarked 
that  it  has  none  of  the  peculiar  elongation  of  the  ealcanenm  and 
scaphoid  so  characteristic  of  that  genus.  Head  with  elongated  and 
slender  muzzle.  Mouth  opening  small.  The  two  lower  indoors  are 
long,  very  slender,  sharp-pointed,  and  horizontally  placed.  All  the 
ether  teeth  are  simple,  conical,  minute,  and  placed  at  considerable 
and  irregular  intervals  apart  in  the  jawB,  the  number  appearing  to 
vary  in  different  individuals  and  even  on  different  sides  of  the  two 
Individuals.  The  formula  in  a specimen  in  tbo  Museum  of  tho  Royal 
College  of  Sorgeons  is  » e p snd  bi  JfJ ; total  20.  Rami 
of  the  mandible  extremely  slender,  nearly  straight,  and  without 
ooronoid  process  or  inflected  angle.  Fore  feet  with  five  well* 
developed  toes,  with  small,  flat,  scale-like  nails,  not  reaching  to  tho 
extremity  of  the  digits.  Hind  feet  rather  long  snd  slender  com* 
pared  with  that  of  the  Phalangiitinr,  with  well -developed  opposable 
snd  nailleaa  hallux  ; second  and  third  digits  syndactylous,  with 
sharp  com  pressed  curved  claws;  the  fourth  snd  fifth  free,  snd  with 
small  flat  nails.  Ears  of  moderate  size  and  rounded.  Tail  longer 
.han  the  body  and  head,  scantily  clothed  with  short  hairs,  pro* 
icnnile.  Vertebra::  C 7,  D13,  L5,  8 3,  C24. 

Of  this  singular  p nus  but  oue  species,  T.  rcstmtus  (fig.  81),  is 
Known,  shout  the  size  of  a common  Mouse.  It  inhabits  western  Aus- 
tralia, lives  in  trees  and  bushes,  uses  its  toil  in  climbing,  and  feeds 
on  honey,  which  it  procures  by  inserting  Us  loug  tongue  into  the 


blossoms  of  UclaUuem,  Ac.  One  kept  in  confinement  by  Mr  GonW 
was  also  observed  to  eat  flies. 


ha.  31.— Tun/jwi  rootraim.  rrom  OookL 


Subfamily  Phalangistinm. 

Teeth  normal  Rudimentary  lower  canines  present  Tonga*  nt 
ordinary  structure.  No  cheek  pouches.  Stomach  snd  aaceadtag 
colon  simple.  Cecum  long,  simple.  Toil  well-developed. 

A numerous  group,  varying  in  site  from  that  of  a Mouse  to  s large 
Cat,  arboreal  in  their  habits,  snd  abundantly  distributed  through- 
out the  Australian  region.  One  section  is  distinguished  by  ths 
possession  of  s flying  membrane,  or  fold  of  skin,  extending  on  each 
aido  of  the  body  between  the  fore  and  hiud  legs,  forming  when  the 
limbs  are  extended  a kind  of  parachute,  os  in  the  Flying  Squirrels, 
and  also  by  a non-prehensile  tail.  This  includes  the  genera 
Ttlaxirut,  Btlideus,  snd  AcroOata.  The  remainder  have  no  such 
membrane,  and  have  the  tail  more  or  less  prehensile,  the  under  sur- 
face at  least  of  the  apical  portion  being  bare.  Those  are  the  typical 
Ph&langera,  or  41  Opossums"  as  they  are  commonly  called  in 
Australia  (genus  Phalangista),  and  their  various  modifications,  aa 
Cuseus,  pMudodiirua,  and  Dactylopsila,  Those  will  be  more  full* 
described  in  the  article  Piialanger. 

Subfamily  Phaacolarctin®.— Teeth  normal;  no  rudimentary 
lower  canines.  Tongue  of  ordinary  structure.  Distinct  cheek 
pouches.  Stomach  with  s special  g.and  near  the  cardiac  orifice. 
Cvcum  very  long,  and  (with  the  upper  portion  of  the  colon)  dilated 
and  provided  wrtli  numer- 
ous longitudinal  folds  of 
mucous  membrane.  In 
many  anatomical  cha* 
meters,  especially  • the 
possession  of  a special 
gastric  gland,  this  group 
resembles  the  Phasco- 
Ismyidm,  to  which  it 
obviously  forms  a transi- 
tion.1 

Phasnlardot.  — Denti- 
tion : i f,  e J,  p ♦»  | ; 
total  80.  Upper  incisors 
crowded  together,  cylin- 
droid&l,  tho  first  much 
larger  than  the  others, 
with  a bevelled  cutting 

edge(fig.  25).  Canine  very 
small ; a considerable  in- 
terval between  it  and  the 


>m  before  backwards  «nTf«»  ctiwrrwi).  • .’urwlsg  »**•  Mo«l  opposable 
but  not  SO  broad  as  tho  bailor,  followed  by  two  slender  toot,  which  ia 
true  molars,  and  has  a brin*  animal  u*  tneio—d  u(hmUm  mUm 
cutting  edge,  with  a * a C0‘um0Q 

smaller  parallel  inner  ridge.  The  molars  slightly  diminishing  in 
site  from  tho  first  to  the  fourth,  with  square  crowns,  each  bearing 
four  pyramidal  cusps.  The  lower  incisors  are  semi  proclivous,  com- 

• QT-  W.  A.  Forbes,  - Anatomy  of  l be  koala.-  Fret.  Mmi.  &*..  I tel,  p.  ISO. 


Digitized  by  Google 


EDE3TATA.J 


383 


M A M M 

pressed  anil  tapering,  bevelled  at  the  ends,  rremolar*  and  molar* 
in  contrauoai  icrim,  as  m tho  rniper  Jaw.  Fore  fret  with  tho 
two  inner  toes  slightly  separata!  from  and  op  pew  14  c to  tho  re- 
nwaaitig  three,  all  uith  strong,  curve.!,  and  much  comprcuetl  claws. 
Hind  foot  with  the  hallux  placed  very  far  back,  largo  and  broad,  tho 
second  and  third  (united)  toes  considerably  smaller  tlrau  the  other 
tv© ; the  fourth  the  largest.  No  externa!  tail.  Fur  dense  and 
woolly.  Ears  of  rmxitnito  ako,  thickly  clothe!  with  long  hairs. 
Vertebra : C 7,  D 11,  L S,  S 2,  C ft  Rib*  rlrven  pain,  a rare  ex- 
ception to  tho  usual  number  (13)  in  the  Iktrsupiahn. 

There  is  bn*  one  species,  tho  Koala  or  Katin  Bear  of  the 
Australian  colonist*  { P.  ernertrs),  found  fTTtho  south-enstcni  parts 
of  the  Australian  continent,  it  is  about  2 feet  in  length,  ami  of 
an  Mh-groy  co'our,  an  excellent  climber,  and  residing  generally  in 
lofty  Eiualypl* s treed,  on  the  buds  and  tender  shoots  of  whitdi  It 
feeds,  though  occasionally  descending  to  the  giound  in  the  night. 

Kindred  Fossil  Forms. 

Hera  may  bo  noticed  several  genera  of  extinct  Marsupial*,  the 
remains  of  which  have  been  found  m the  poat-Tertiary  deposits  of 
Australia,  which,  agree  with  the  Macropodidm  and  tho  PhulanfitiidtE 
in  having  | incisors,  thoso  of  the  lower  jaw  very  large  and  proclivoua. 
As  tho  whole  of  their  structure,  especially  that  of  tho  hind  feet,  is 
net  ysfc  known,  their  precise  affinities  cannot  be  determined. 

Dtprolodon. — l>rnt;!ion  : * f,  c p f,  m 1 I Mil  28.  The  first 
upper  incisor  very  large  and  ». -al  filiform.  Tnio  molaru  with  pro- 
nuoent  transverse  ridges,  aa  in  Macropus,  but  wonting  the  longi- 
tudinal connecting  ridge.  Anterior  and  posterior  limbs  less  dis- 
proportionate than  in  the  KnngaToos.  D.  australis  is  a gigantic 
aaiuial  compared  with  all  existing  Marsupials,  snrpssring  n Rhino- 
ceros in  bulk. 

NoUdhsrium. — Dental  formula  as  in  tho  last,  from  which  it 
differs  chiefly  in  the  incisor  teeth,  especially  thoso  of  the  lower  jaw, 
being  much  smaller.  Tho  slcnll  is  short,  with  the  zygomatic  arches 
extremely  broad.  A",  uiitrhtlli  and  inerme,  both  animnls  of  great 
size,  though  inferior  to  Diprolodon. 

Thylaeolco. — Dentition  of  adult:  i },  c L p f,  m total  24. 
First  upper  incisor  much  larger  than  the  other*;  canine  and  first  two 
premolars  rudimentary.  In  the  lower  Jaw  there  are  also  one  or  two 
small  and  sarly  deciduous  prcmolars  ; posterior  prcmolara  of  both 
jaws  formed  on  ths  same  typo  as  that  of  Hy psipryinnuo,  bat 
relatively  much  larger  ; true  molara  rudimentary,  tubercular.  One 
species,  T.  oami/ex.  This  animal  presents  a most  anomalous  con- 
dition of  dentition,  the  functional  teeth  being  reduced  to  one  pair 


Fro.  *3.— Front  View  at  Skull  of  THslacdeo  ramiftx.  restored.  X $. 
From  Prof.  Orol,  doc.,  tSM,  p.  313. 


of  large  cutting  incisors  situated  close  to  the  median  line,  and  one 
great,  trenchant,  compressed  premolar,  on  each  sido  above  and 
below.  It  was  first  aweribea  as  a carnivorous  Marsupial,  and 
named,  in  accordance  with  its  presumed  habits,  “as  one  of  the 
(Vilest  and  most  destructive  of  predatory  boasts but,  as  its  affinities 
are  certainly  with  the  Phnlangxstida  and  Maeropodidm,  and  its  den- 
tition completely  unlike  that  of  any  known  predaceous  animal,  this 
view  has  been  called  in  question.1 


1 The  lowest  Eocene  formation  of  New  Mexico  has  recently  yielded 
an  animal  (Pitted  ns  nu/Juvvus)  having  a mandibular  dentition  allied 
to  that  of  Thylacoloo,  and  which  goes  some  way  to  bridge  over  the  gap, 
both  in  structure  and  timo,  between  this  and  the  Mcsaxoia  Playtau- 
lacidoc  (roe  Cops  in  .1  nor  icon  Su'u.altA,  Juus  1382). 
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family  Pm  aarcuoMnDJi. 

Dentition  : c i p 1,  m \ -24.  All  the  teeth  with  per- 
■istcut  milpa.  The  incisors  large,  sealpriform,  with  enamel  only 
on  tho  front  surface,  ns  in  tho  Ilodcntia.  Tho  molars  strongly 
curved,  forming  from  tho  base  to  til©  summit  about  t quartsr  of  a 
circle,  tbs  concavity  being  directed  outwards  in  the  upper  and  in- 
wards in  the  lower  teeth.  Ths  first  of  ths  scries  (generally  called 
“ nrcmolar,’*  though  it  appears  to  have  no  milk  predecessor)  single 
looed ; the  other  four  composed  of  two  lobes,  each  subtriangular  in 
section.  Limbs  equal,  stout,  and  short.  Fore  feet  with  fire  distinct 
toes,  ends  furnished  with  a bog,  strong,  and  slightly  curved  trail, 
the  first  and  fifth  considerably  shorter  than  the  other  throe.  Hind 
feet  with  a very  short  naillcsa  hallux,  the  second,  third,  and  fourth 
toes  partially  united  by  integuments,  of  nearly  equal  length,  the 
fifth  distinct  and  rather  shorter ; all  four  provided  with  long  and 
curved  nail*,  in  the  skeleton  of  the  foot,  the  second  and  third 
toes  are  distinctly  more  aiemler  than  the  fourth,  showing  • slight 
tendency  towards  tlie  peculiar  character  so  marked  in  tho  lost  throe 
families.  Tall  rudimentary.  Stomach  simple,  provided  with  a 
special  glnnd  situated  near  the  cardiac  orifice.  Csccum  very  short, 
wide,  and  with  a peculiar  vermiform  appendage. 

The  species  of  tnis  family  are  few,  and  all  contained  in  one  gen  as, 
rhascolotoipt,  with  two  well-marked  sections,  one  containing  tho 
Common  and  Broad-nosed  Wombats,  P.  wombat  andplatyrhinns,  the 
other  the  Hairy-nosed  Wombat,  P.  fatifrons.  They  are  all  terres- 
trial and  burrowing  animals,  generally  slow  in  their  movements, 
and  harmless  in  disposition ; they  feed  on  roots  and  oth«,r  vegetable 
substance*,  and  Inhabit  the  southern  parts  of  the  Australian  con- 
tinent, Tasmania,  and  tho  islands  of  Dam's  Straits.  See  Wombat. 

Btbtioynipfivfl.fMarivptalh. — 0,  R.  WatcrticSM,  Pat,  IFUt.  </fA*  Mammalia. 
vol,  I,  •'  W arwptJiU,"  ISIS;  J.  G«wl !.  SfanMoft  of  Auhvlim,  IfW;  R.  Owen, 
article  “ MarvutHaUa,"  In  Cgetop.  cf  Anatomy and  /‘Ayi/n.Vjijr.  anil  vmlout  tMiMlre 
“ Oa  EjtflncS  Jltm  SiatS  of  Au»tmll»"  In  Phtlotopkrcal  Trant* ic'tou:  W.  H. 
FlnuxsT.  **0a  th«  Dtvelonmeiit  aatl  SectcaUon  of  tni  Troth  Is*  tbs  JisvspiaDa," 
Pt»U.  frwu.,  1M7.  ♦ 

Subclass  EUTHERIA  or  MONODELPHIA. 

The  remaining  mammals  are  included  in  the  Ecthiria, 
Placextalia,  or  Monomxphta,  the  leading  characters  of 
which  have  been  given  at  p 372.  Their  affinities  with 
one  another  are  so  complex  that  it  is  impossible  to  arrange 
them  satisfactorily  in  any  serial  order.  The  Edentata  may 
be  token  first  as  standing  in  some  respects  apart  from  all 
the  others.  The  Sirenim  and  Cetacea  are  also  somewhat 
isolated,  having  undergone  most  remarkable  modifications 
from  the  normal  mammalian  type.  The  Primates  must  be 
placed  at  the  head  of  the  series.  The  position  of  the 
others  is  quite  arbitrary,  as  none  of  the  hitherto  proposed 
associations  of  the  orders  into  larger  groups  stand  tho  test  of 
eritical  investigation,  and  paTfvmitological  researches  have 
already  gone  far  to  show  that  they  are  all  modifications 
of  a common  hetenxlont,  diphyodont,  pentadactyle  form. 

Oejdeb  EDENTATA. 

The  name  assigned  to  Ibis  group  (which  some  zoologists 
think  ought  rather  to  be  ranked  as  a subclass  than  an 
order)  by  Cuvier  is  often  objected  to  as  inappropriate,  for 
though  some  of  the  members  are  edentulous,  others  have 
very  numerous  teeth;  and  the  Linnaeon  name  Brvfa  is 
occasionally  substituted.  But  that  term  is  quite  as  objec- 
tionable, especially  as  the  group  to  which  Linnaeus  applied 
it  is  by  no  means  equivalent  to  the  order  as  now  under- 
stood, as  the  names  of  the  genera  contained  in  it,  vit, 
Elcpha s,  T richer hus,  Brady  pus , Myrmeeophaga,  Manis, 
and  Daoypus,  will  indicate.  It  contained,  in  fact,  all  the 
animals  then  known  which  are  comprised  in  the  modern 
orders  of  Prohotcidea,  Sir  min,  and  Edentates,  together 
with  tho  Walrus,  one  of  the  Carnivora.  If  retained  at 
all,  it  should  rather  belong  to  the  Proboscidra,  as  Elrpkas 
stands  first  in  the  list  of  genera,  and  was  probably  in 
the  mind  of  Linnmus  when  he  assigned  the  name  to  the 
group.  Cuvier's  order  included  the  Ormlhorhynehns  and 
Echidna,  tho  structure  of  which  was  then  imperfectly 
known,  and  which  are  now  by  common  consent  removed  to 
an  altogether  different  section  of  the  cla  w,  bnt  otherwise  it? 
limits  are  those  now  adopted.  The  name  Edentata  k sq 
generally  used,  and  its  meaning  so  well  understood,  that  it 
would  be  very  undesirable  to  change  it  now ; in  fact  similar 
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reasons  might  be  assigned  foi  ceasing  to  use  nearly  all  the 
other  current  ordinal  designations,  for  it  might  be  equally 
well  objected  that  all  the  Carnivora  am  not  flesheaters, 
many  of  the  Marittpialia  have  not  pouches,  and  so  forth. 

If  the  teeth  are  not  always  absent,  they  invariably  exhibit 
certain  imperfections,  which  are  indeed  almost  the  only 
common  characters  which  bind  together  the  various  extinct' 
find  existing  members  of  the  order.  These  are — that  they 
are  homodont  and,  with  the  remarkable  exception  of  tho 
genus  Talusia,  monophyodont ; they  are  never  rooted  but 
have  persistent  pulps ; they  are  always  deficient  in  one  of  tho 
constituents  which  enter  into  the  formation  of  the  complete 
mammalian  tooth,  the  enamel,  and  are  never  present  either 
in  the  upper  or  lower  jaw  in  the  fore  part  of  the  mouth, 
tho  situation  occupied  by  tho  incisors  of  other  mammals.1 

There  is  so  great  a difference  in  structure  and  habits 
between  some  of  the  existing  animals  assigned  to  this 
order  that,  beyond  the  negative  characters  just  mentioned, 
there  seems  little  to  connect  them.  The  Sloths  and 
Animators,  for  instance,  in  mode  of  life,  general  conforma- 
tion of  limbs,  structure  of  digestive  organs,  <fcc.,  appear  at 
first  sight  almost  as  widely  separated  as  any  mammals. 
Palaeontology  has,  however,  thrown  great  light  upon  their 
relations,  and  proved  their  real  affinities.  Perfectly  inter- 
mediate forms  have  been  discovered  in  the  great  Ground 
Sloths  of  America,  which  have  the  dentition  and  general 
form  of  the  head  of  tho  Sloths,  combined  with  the  limbs 
and  trunk  of  the  Anteatera.  It  is  highly  probable  that 
the  existing  members  of  the  order  are  very  much  differen- 
tiated representatives  of  a large  group,  the  greater  number 
of  which  are  now  extinct,  and  which  have  become  bo  with- 
out ever  attaining  a high  grade  of  organization.  Tho  great 
diversity  of  structure  of  the  existing  families,  the  high 
degree  of  specialization  to  which  many  have  attained,  the 
paucity  of  species  and  even  of  individuals,  their  limited 
area  of  distribution,  and  their  small  size  compared  with 
known  ancestral  forms,  all  show  that  this  is  an  ancient  and 
a waning  group,  the  members  of  which  seem  still  to  hold 
their  own  either  by  the  remoteness  and  seclusion  of  their 
dwelling-places,  by  their  remarkable  adaptation  of  structure 
to  special  conditions  of  life,  or  by  aid  of  the  peculiar 
defensive  armature  with  which  they  aro  invested.  Their 
former  history  can,  however,  ouly  be  thus  surmised,  rather 
than  read,  at  present ; for,  though  we  have  ample  evidence 
of  the  abundance  and  superior  magnitude  of  certain  forms 
in  the  most  recent  or  post-Tertiary  geological  age,  and  in 
one  part  of  the  world,  beyond  this  time,  in  the  true  Ter- 
tiary period,  and  in  other  parts  of  the  world  than  America, 
the  remains  of  animals  of  this  order  hitherto  discovered  are 
only  fragmentary,  giving  a most  imperfect  idea  of  tbeir 
actual  structure,  and  affording  no  indications  which  serve  to 
connect  them  with  any  other  branch  of  tbe  class. 

The  existing  members  of  the  order  readily  group  them- 
selves into  five  distinct  families,  the  limits  of  which  aro 
perfectly  clear.  These  are  (1)  Brady/>odidx,  or  Sloths; 
(2)  Myrmecophagid «,  or  Antcaters;  (3)  Dattypodids , or 
Armadillos;  (4)  Man  id*.,  Pangolins  or  Scaly  Antcaters ; 
and  (5)  Orycteropodid «,  Aard-varks  or  African  Anteatera. 
The  geographical  distribution  of  these  families  coincides 
with  their  structural  distinction,  the  first  three  being 
inhabitants  of  the  New  and  the  last  two  of  the  Old  World. 
It  has  been  usual  to  arrange  these  families  into  two  large 
groups  or  suborders : — (1)  the  Phyllophaga , leaf-eatere,  also 
called  Tnrdigrada,  containing  tho  Bradyp<*lidx  alone ; and 
(2)  the  Entomophaga,  insect-eaters,  or  Vermilingua,  contain- 
ing all  the  other  families,  from  which  sometimes  the 
Orycteropodid. sc  are  separated  as  a third  suborder  under  the 

1 In  Mine  few  Armadillo*  t1»e  suture  between  the  premaxilU 
ond  maxilla  passes  behind  the  first  upper  tooth,  but  in  all  the  other 
known  tpunbsrt  of  the  order  all  the  teeth  are  implanted  in  the  maxilla. 


name  of  Efoduntia.  Such  an  arrangement  is,  however,  at* 
artificial  one,  founded  on  superficial  resemblance.  Tho 
bonds  which  unite  tbe  Manidct  to  the  Myrmtcop/utgidm  are 
mainly  to  be  found  in  the  structure  of  tho  mouth,  especially 
the  extensile  character  of  the  tongue,  tbe  great  develop- 
ment of  tho  8 ubmax illary  glands,  and  tho  abseuce  of  teeth. 
These  characters  are  exactly  analogous  to  thoso  found  in 
tbe  Echidna  among  Monotreraes,  the  Woodpeckers  among 
Birds,  and  the  Cham&leon  among  Reptiles, — the  fact  prob- 
ably being  that  in  countries  where  Termites  and  similar 
insects  flourish  various  distinct  forms  of  vertebrates  have 
become  modified  in  special  relation  to  this  abundance 
of  nutritious  food,  which  could  only  be  mnde  available  by 
a peculiar  structure  of  tho  alimentary  organs.  A close 
study  of  the  more  essential  portions  of  the  anatomy  of  these 
animals1  leads  to  tho  belief  that  all  the  American  Edentates 
at  present  known,  however  diversified  in  form  and  habits, 
belong  to  a common  stock.  The  Bradyjtodida , Megathc- 
riidee,  and  Myrmccophagidx  are  closely  allied,  the  modifica- 
tions seen  in  the  existing  families  relating  only  to  food  and 
manner  of  life.  The  ancestral  forms  may  have  been  omni- 
vorous, and  gradually  separated  into  the  purely  vegetable 
and  purely  animal  feeders;  from  the  former  are  developed 
the  modern  Sloths,  from  the  latter  the  Anteatera.  The  Ar- 
madillos (Daiypodidx)  are  another  modification  of  the  same 
type,  retaining  some  generalized  characters,  as  those  of 
the  alimentary  organs,  but  in  other  respects,  as  their  defen- 
sive armature,  remarkably  specialized.  The  two  Old-World 
families  Manidx  and  Orycteropodid x are  so  essentially  dis- 
tinct, both  from  the  American  families  and  from  each  other, 
that  it  may  even  be  considered  doubtful  whether  they  are 
derived  from  the  same . primary  branch  of  mammals,  or 
whether  they  may  not  be  offsets  of  some  other  branch,  tbe 
remaining  members  of  which  have  been  lost  to  knowledge. 

Family  BnADTi-ODiDJL 

Externally  clothed  with  long,  tonne,  crisp  hair.  Head  short  and 
rounded.  External  cars  inconspicuous. ' Teeth  J in  each  jaw, 
snbcylindrical,  of  persistent  growth,  consisting  of  a central  axis  of 
▼oso-dentine,  with  a thin  investment  of  hard  dentine,  with  a thick 
outer  coating  of  cement ; without  (aa  far  as  is  yet  known)  any  sne- 
cession.  Fore  limbs  greatly  longer  than  tbe  hind  limbs.  All  tho 
extremities  terminating  in  narrow,  curved  feet ; the  digits  never 


FiO.  JM.— Skull  of  T ir o-toed  Sloth  (CMtrpir*  Front 

/Vo c.  Zoo/.  Soe,,  1871,  |k  4tt 

exceeding  three  in  number,  encased  for  nearly  their  whole  length 
in  a common  integument,  and  armed  with  long  atrong  claws.  Tatf 
rudimentary.  Stomach  complex.  No  car  cum.  Placenta  decid- 
uate, domo-like,  composed  of  an  aggregation  of  numerous  disco  idol 
lobes.  Strirtly  arboreal  in.  habits,  vegetable  feeders,  aud  limited 
geographically  to  the  forest  regions  of  South  and  Central  America 
Two  genera,  Bradypue  and  Cholapua.  See  Sloth. 

Family  Meoathep.udal 

The  member*  of  this  family  arc  all  extinct  Tlioir  charac 
tern,  so  far  os  is  known  from  the  well -preserved  remains  of 
many  species  found  abumlautly  in  deposit*  of  rieistoco^a  ago  in 


* Seo  Proceeding*  of  the  Zoological  Society  of  London,  18^2,  p.  3M. 


EDENTATA.] 


MAMMALIA 


3Si> 


luth  North  and  South  America,  were  intermediate  between  those  of 
tlus  Misting  Brathjpodidm  and  the  Myrmceophagidee,  combining  the 
heed  and  dentition  of  the  former  with  the  structure  of  the  vertebral 
e damn,  limbo,  and  tail  of  the  latter.  Almost  all  the  known  species 
ore  of  comparatively  gigantic  size,  the  smallest,  Ccelodcm  cfcrimn- 
«juu,  exceeding  the  largest  existing  An  tenter,  and  the  Megatherium 
being  larger  than  a Rhinoceros.  The  dentition  is  usually  f on  each 


Fie.  13.— Section  of  Upper  Molar  Teeth  of  Ueyalktrium,  x i From  Owen. 


side,  as  in  the  Sloths,  but  in  Celadon  f.  This  genua,  and  in  a still 
more  marked  degree  Megatherium,  differ  from  all  the  others  in  the 
details  of  the  structure  of  the  teeth.  They  are  very  deeply 
implanted,  of  prismatic  form  (quadrate  in  transverse  section) ; and 
the  component  tissues— hard  dentine  (fig.  S5»  d),  softer  vsso-aentino 
(r),  and  ceraentum  (c) — are  so  arranged 
that,  as  the  tooth  wears,  the  surface 
always  nrcaents  a jxiir  of  transrerso 
ridgra,  thus  producing  a triturating 
apparatus  comparable  to  the  “ bilonho- 
dont " molsr  of  DiMiherinm,  Tapirus, 

Manat  us,  Staeropus,  and  others,  though 
produced  in  a different  manner.  In  all 
the  other  genera  the  teeth  are  more  or 
less  cylindrical,  though  sometimes  later* 
ally  compressed  or  even  longitudinally 
grooved  on  the  sides,  and  on  the  grind- 
ing surface  the  prominent  ridge  or  hard 
dentine  follows  the  external  contour, 
and  is  surrounded  only  by  a thin  lever 
of  ccmcntum,  as  in  the  existing  Sloths. 

The  genera  of  which  the  remains  are 
brat  known  are  Mylodon  fflg.  87),  Lcsto- 
don,  SceltdoOUTium,OryvhoiJunum,  and 
J tegalonyz.  In  the  last-named  the 

anterior  tooth  of  both  uiwr  and  lower 
jawe  is  large  and  removed  by  a consider* 
able  interval  from  the  others.  The 
oetcologieal  characters  of  these  genera  1 
have  been  fully  described  In  the  works 
•f  Cuvier,  Owen,  Burmeister,  Leidy, 

Gervals,  Reinhardt,  and  others. 

No  Eocene  Edentates  have  yet  bran 
found  in  America.  In  the  Miocene  of 
the  Pacific  coast  of  North  America  some 
remains  have  been  discovered,  assigned  T'?~Jn  lJ*^JiJ?fnTcet>> 
by  Marsh  to  the  genus  Moropiu,  the  vlu*9a  Fro“  w,a* 

rof  a distinct  family,  ths  Moropidm.  There  are  two  specif*,  one 
t as  large  as  a Tapir,  and  one  nearly  twice  that  sire.  In  the 
lamer  Pliocene,  well-preserved  remains  of  Edentates  of  very  Ian 
size  haw  been  found  at  several  widely  separated  localities  In  Ida! 
and  California.  These  belong  to  the  genua  iforotherium,  of  which 
two  species  ore  known.  East  of  the  Rocky  Mountains,  in  tlie  Lower 
Pliocene  of  Nebraska,  a large  species  apparently  of  the  genus 
M or  opus  lias  been  discovered.  None  of  these  have  ns  yet  been  folly 
drac nix'd  or  figured.  Marsh  belie  res  that  N orth  America  was  the  ori- 
ginal home  of  the  Edentates,  and  that  they  spread  to  the  eon  them 
portion  of  the  continent  towards  the  close  of  the  Tertiary  period. 


Family  Mvrmecophaotda 

Externally  clothed  with  hair.  No  teeth.  Head  elongated. 
Mouth  tubular,  with  a small  terminal  aperture,  through  which 


the  long,  vermiform  tongue,  covered  with  the  vbrid  secretion  of 
the  mormons  aubmaxillnry  glands,  is  rapidly  protruded  in  feed- 
ing, and  withdrawn  again  with  the  adhering  particles  of  aliment, 
which  are  then  sucked  into  the  pharynx.  In  the  minus,  the 
third  toe  is  greatly  developed,  and  has  a long  falcate  claw  ; the 
others  are  reduced  or  suppressed.  The  pcs  has  four  or  five  suhequel 
digits  with  claws.  Posterior  dorse!  end  lumbar  vertebrae  with  ad- 
ditional interlocking  zygspophyses.  Tail  long,  sometimes  prehen- 
sile. Placenta  dome-like  or  diecoedaL  The  animals  of  this  family 
are  the  " Aotcetera”  twr  excellence.  They  feedexcluairely  on  animal 
substances,  mostly  insects.  One  species  is  terrestrial,  the  others 
arboreal;  none  burrow  in  the  ground.  They  ore  ell  inhabitants  of 
the  Neotropical  region. 

ifi/rmteophatfa.— Skull  greatly  elongated  and  narrow,  its  upper 
surface  smooth  and  cylindriform.  Anteriorly  the  face  is  produced 
Into  a lon^,  tubultr  rostrum,  rounded  above  and  flattened  below,  and 
with  terminal  wires,  and  composed  of  tho  mesethmoid  ossified  for 
more  than  half  its  length,  the  vomer,  tho  maxilla*,  and  the  long  and 
narrow  nasal  bones,  the  premaxillss  being  extremely  short  and  con- 
fined to  the  margin  of  the  anterior  narco.  The  zygomatic  arch  la  in- 
complete, the  atylifont)  malar  only  articulating  with  the  maxilla  In 
front,  and  not  reaching  to  the  very  short  xygomatic  process  of  the 
squamosal  The  Incrymnl  foramen  is  in  front  of  the  margin  of  the 
orbit  There  ere  no  poet-orbital  processes  to  the  frontols  or  any  other 
demarcation  between  the  orbits  and  tho  temporal  loss*.  Palate  ex- 


Pw.  ST. — Skeleton  of  Afy!od?n  roSnitju  (rielstoceoe.  Sooits  America). 
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trernely  elongated,  and  produced  backwards  as  far  as  the  level  of  the 
external  auditory  meatus  by  the  meeting  in  the  middle  line  of  the 
largely  developed  pterygcMa.  The  glenoid  fom  a shallow  oval 
facet,  with  its  long  diameter  from  before  backwards.  Mandible  very 
long  and  slender,  with  an  exceedingly  short  symphysis,  no  distinct 
corosoid  process,  and  a slightly  elevated,  elongated,  flattened,  con- 
dylar articular  surface.  Vertewse:  C T,  D 15-18,  L 3-2,  8 6,  C 81. 
Clavicles  rudimentary.  In  the  manus,  the  first  digit  Is  very 
slender,  the  second  also  slender,  with  compressed  phatnnge*  of  nearly 
equal  length.  The  third  digit  is  immensely  developed ; though  its 
proximal  phalanx  is  extremely  short,  its  ungual  phalanx  Is  so  long 
that  the  entire  length  of  the  digit  exceeds  that  of  the  second.  Tbs 
fourth  his  a long  and  rather  slender  metacarpal,  and  three 
phalanges  diminishing  in  sire,  the  nngual  phatanx  bring  very 
small.  The  fifth  has  tho  metacarpal  nearly  ms  long,  but  not  so 
stout  ss  the  fourth,  and  followed  by  two  small  phalange*,  the  last 
rudimentary  and  conical.  Claws  nredeveloped  ftpon  all  but  the  fifth. 
In  walking  the  toea  are  kept  strongly  flexed,  ami  have  their  points 
turned  upwards  and  inwards,  the  weight  being  supported  upon  a 
eilloaa  pad  over  the  end  of  the  fifth  digit,  atsJ  by  the  dors*!  sur- 
faces of  the  third  and  fourth  digits.  The  hind  feet  are  short  and 
rather  broad,  with  five  subequal  claws*  the  fourth  rather  longest,  tho 
first  shortest;  the  whole  sole  is  placed  on  the  ground  in  walking. 
Body  rather  Comprcaocd,  clothed  with  long,  coarse  hair.  Tail 
about  a a longs*  the  body,  and  covered  with  very  long  hair  { not 
prehensile.  Ears  small,  oval,  erect  Eves  very  small.  Stomneh 
consisting  of  n subglobular,  thin  -willed , cardiac  portion,  and  a 
muscular  pyloric  gizzard  with  dense  epithelial  lining.  No  ileo- 
colic valve,  and  a short  wide  ill-defiued  c tecum.  Mammie  two, 
pectoral 

There  Is  one  species,  if.  jalala,  the  Orest  An  tea  ter,  or  Ant 
Bear,  measuring  4 feet  in  length  without  tho  tail,  and  upward*  of 
2 foot  in  height  at  the  shoulder.  Its  prevailing  colour  is  grey, 
with  a broad  black  band,  bordered  with  white,  commencing  on  tho 
chest,  and  passing  obliquely  over  tho  shoulder,  diminishing  gradu- 
ally in  breadth  as  it  approaches  the  loins,  where  it  ends  in  a point 
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It  is  sxfousirely  distributed  in  the  t topical  parts  *f  £oath  oml 
Central .VacricA,  frequenting  low  swampy  savamias,  along  the  banks 
of  rit*ec8,  a oil  tits  depths  of  tlie  hanui  forest!?,  but  is  nowhere 
abundant.  Its  food  cotiaiaia  mainly  of  termites,  to  obtain  which  it 
opens  their  nests  with,  its  powerful  sharp  anterior  clans,  and  as  tho 
insect*  swarm  to  tin*  damaged  port  of  thair  dwelling,  it  draws  them 
into  its  mouth  by  means  of  ital  ig,  flexible,  rapidly -moving  tongue 
covered  with  glutinous  saliva.  Tlw  Great  Anteater  is  quite  terres- 
trial hi  its  habits,  bdu  ec  never  known  to  climb  trees,  nor  does  it 
harrow  underground  like  the  Armadillo*.  Though  generally  an 
matter. sire  animal,  when  attacked  it  can  defend  itseu  vigorously  and 
.effectively  with,  its  aohre-likc  anterior  claws.  The  female  bears  but 
a single  young  at  n birth. 

ToMtaudua. — This  genus  closely  rase  cables  the  last  in  anatomical 
structure,  but  the  head  is  much  leas  elongated,  the  fur  is  short  snd 
bristly,  the  tail,  tapering,  prehensile,  with  the  under  side  through- 
out ami  the  whole  of  the  terminal  portion  naked  and  scaly.  The 
stomach  is  similar  to  that  of  iltptnavsAa^x,  but  with  tbc  muscular 
pyloric  gizzard  not  quite  so  strongly  developed.  There  is  a distinct 


>10  39.  — faraamtia  Amc«n-r  (7aw<ieUaa  fe#ra 4aettf4). 
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iieo-colic  mire  and  short  globular  caecum.  The  lore  foot  has  a very 
large  claw  on  the  third  toe,  moderate-sized  daws  on  the  second 
and  fourth,  a very  minute  one  on  the  first,  and  none  on  the  fifth, 
which  is  entirely  concealed  within  the  skin.  The  hind  foot  has 
five  subequal  claws.  Vertebrae : U 7,  D 17,  L2,  8 5,  C 37.  There  are 
very  rudimentary  clavicles. 

The  Tamandun  ( T Usiradnctyh *)  is  much  smaller  than  the  Orest 
Anteater,  and  differs  essentially  from  it  in  its  habits,  behu?  mainly 
arboreal.  It  is  an  iuhabitvnt  of  the  dense  primeval  forests  of 
South  and  Central  America.  As  different  individuals  vary  much 
in  their  coloration,  it  is  poMM*  that  there  may  be  more  than  one 
ftpecics.  The  usual  colour  is  yellowish-white,  with  a broad  black 
lateral  band,  covering  nearly  the  whole  of  the  side  of  tho  body. 

Cycloluru*. — The  skull  -is  much  shorter  even  than  in  Tatnaadua^ 
and  is  arched  considerably  in  the  longitudinal  direction.  It  differs 
from  that  of  the  other  members  of  the  family  maiuly  in  tho  long 
canal  for  tho  posterior  Barca  not  being  dosed  by  bone  Lolmv,  as  | 
the  greater  part  of  tho  palatines  and  the  pterygoids  do  not  meet  in 
the  middle  line.  Tho  mandible  has  a prominent,  narrow,  recurved 
enronoid  and  a.  well-developed  angular  process;  it  U strongly  do- 
curved  in  front. . Yertcbre : C 7,  D 16,  L 2,  S 4,  C 4<X  Riba  remark- 
ably broad  and  flat.  Clavicles  well  developed.  Manus  remarkably 
modi i icd.  The  third  digit  is  greatly  developed  at  the  expense  of  all 
the  others ; it  has  a stout  short  metacarpal  and  but  two  phalanges, 
of  which  the  most  distal  is  large,  compressed,  pointed,  and  much 
curved,  and  bears  a very  strong  hook-uko  claw.  The  second  digit 
has  the  same  number  of  plwlaogea,  and  bear*  aclaw,  but  is  very  much 
more  slender  than  the  third.  The  foarth  is  represented  only  by  tho 
metacarpal,  and  ouo  naillcss  phalanx,  the  first  and  fifth  only  by 
very  rudimentary  mctacarpda.  The  pea  is  also  completely  modified 
into  a climbing  organ.  The  hallux  is  rudimentary,  consisting  of  a 
metatarsal  and  one  phalanx,  concealed  beneath  the  akin,  bat  the 
other  four  tops  arc  subequal  and  much  curved,  with  long  pointed 
compressed  claw  a Tho  tuber  calcanei  is  directed  towards  tho 
plantar  surface,  and  parallel  with  it  and  extending  to  about  double 
its  length  is  a greatly  elongated  araaraoid  ossicle.  Thews  together 
support  a prominent  calcarine  cushion  to  which  the  nans  are 
opposed  in  climbing.  Stomach  pyriform,  with  muscular  walls, 
luit  no  distinct  gizzard-like  portion,  as  in  the  foregoing  genera. 
Tho'  commencement  of  tho  colon  provided  with  two  small  acca, 
resembling  those  of  many  Birds,  narrow  at  tho  base,  and  rather  ' 
dilated  at  their  terminal  blind  end*,  and  communicating  with  the 
general  cavity  by  very  minute  apertures.  Tail  longer  than  tha  ' 
b^dy,  tapcrfiUL  oaro  on  the  under  surface,  and  very  prehensile.  ' 
Fur  soft  and  silky. 

This  genna  has  also  but  one  aperies  certainly  known,  tire  Little 
cr  Two-toed  Aofoatcr  (C.  didaefyhu),  an  animal  not  larger  than  a ! 


ALIA  [kdixtata. 

KU,  of  , saa*l>d)mdi  unfcwt,  ami  mAnM,  arbom.l  iu  in 

habit*.  It  h»  a native  of  the  hottest' parts  of  South  and  Central 
America. 

Family  DMIUtaML 

The  greater  part  of  the  skin  strongly  ivrffivd.  Op  the  back  and 
sides  the  union  of  numerous  quadrate  <n  polygonal  scutes  forms 
a hard  shield,  ususllv  consisting  of  an  anterior  (scapular)  and 
posterior  (pelvic)  solid  portion  (which  overhang  on  each  side  tha 
part*  of  th*  body  they  respectively  cover,  forming  chambers  into 
w trick  the  limbs  are  withdrawn ),  and  a variable  number  of  rings 
between,  connected  by  soft  flexible  skin  so  as  to  allow  of  curvature 
of  the  body.  The  top  of  the  head  has  also  a similar  shield 
(cephalic),  and  the  tail  is  usually  encased  in  bony  ring*  or  plates. 
The  outer  or  expensed  surfaces  of  the  limbs  are  protected  by  irregular 
bony  acutes,  not  united  at  their  margins ; but  the  skin  of  the  inner 
surface  of  tho  limbs  and  under  side  of  the  body  is  soft  and  more  or 
less  clothed  with  hair.  Hairs  also  in  many  species  project  through 
apertures  between  the  bony  scute*  of  the  back.  The  ossified 
dermal  plates  are  everywhere  covered  by  a layer  of  horny  epidermis. 
Teeth  nameroas,  simple,  of  persistent  growth,  and  tmually  mono; 
phyodont,  but  in  one  genus  ( Tatitsin)  a succession  of  teeth  has  been 
observed.  Zygomatic  arch  of  skull  complete.  Cervical  vertebra 
with  extremely  short,  brood,  and  depressed  bodies.  The  atlas  free, 
but  the  second  and  third,  and  often  several  of  the  other*,  ankyloaed 
cogather  both  by  their  bodies  and  arches.  Lumbar  vertebra  with 
accessory  zygomatic  processes,  and  very  largo  metapophv&es, 
supporting  the  b«ny  carapace.  Clavicles  well  developed.  A third 
trockaatrrou  tho  femur;  Tibia  and  fibula  anky loved  at  tbeir  distal 
extremities.  Fore  feet  with  strongly  developed,  curved  daws, 
adapted  for  digging  and  scratching,  thro*,  four,  or  five  in  number. 
Hind  feet  plautigrade,  with  fiva  toes,  all  provided  with  nails. 
Tongue  long,  pointed,  and  extensile,  though  to  a less  degree  than 
in  the  Anfoaterv  Submaxillar)'  glands  largely  developed.  Stomach 
airunlo.  Placenta  drecoidal,  deciduate. 

Tlie  animals  of  this  family  are  commonly  called  Armadillos,  a 
word  of  8pataish  origin,  having  reference  to  tbeir  armour-like 
rovering.  Tbe  existing  species  are  all  of  small  or  moderate  sue. 
They  are  mostly,  though  not  universally,  nocturnal  in  their  habits. 
They  are  omnivorous,  feeding  on  roots,  insects,  worms,  reptiles, 
and  carrion.  They  are  harmless  and  inoffensive  creatures,  oiTtring 
no  resistance  when  caught,  their  principal  means  of  escape  from 
their  enemies  being  the  extraordinary  rapidity  with  which  they  can 
burrow  in  the  ground,  aud  the  tenacity  with  which  they  retain  thar 
hold  in  thrir  subterranean  retreats.  Notwithstanding  the  shortness 
of  their  limbs  they  can  run  with  great  rapklity.  Host  of  tbc  species 
are  esteemed  good  eating  Ly  the  native*  of  tlic  countriea  in  which 
they  live.  They  are  all  inhabitants  of  the  open  plains  or  the  forests 
cf  tlie  tropical  and  temperate  ports  of  South  America,  with  the 
exception  of  one  species  \Ta!u3ia  ptha),  which  rang  os  as  for  north 
os  Texas.  Of  the  existing  genera,  Chla  mydophortts  stands  apart  from 
tho  rest  in  tbc  formation  of  its  external  covering;  but  in  ell  other 
respects  Tatttsi*  is  the  most  aberrant  form,  exhibiting  a different 
typo  of  structure  of  the  fore  feet,  which  in  all  the  others  show* 
modifications,  though  in  very  varying  degrees,  of  tl>o  same  type. 

Subfamily  Chlamydophorium. — Iu  mostanntarairiil  character*, 
especially  the  structure  of  the  fore  foot,  this  little  group  resemble* 
the  &aaypodi>!M,  but  it  differs  remarkably  from  ml  other  known 
Armadillos,  living  or.  extinct,  in  the  peculiar  modification  of  tho 
dermal  armeur. 

Cklnmydophortu.  — Teeth  aubcylindrkal,  somewhat  com- 

pressed, moderate  hi  size  smaller  at  each  end  (especially  in  front) 
than  at  tho  middle  of  the  scries.  Skull  broad  and  rounded  behind, 
pointed  in  front  Mutxle  subcylindrical  and  depressed.  A eon 
spicuous  rounded,  rough  prominence  on  the  frontal  bone,  just  before 
each  orbit.  Tympanic  prolonged  into  a tabular  auditory  meatus, 
curving  upwards  round  the  baso  of  the  zygoma.  Vertebra : C 7, 
DILLS,  S 10,  C 15.  Upper  part  ef  head  and  trunk  covered  with 
four-sided  horny  plates  (with  very  small  thin  ossifications  beneath), 
forming  a shield,  free,  and  overhanging  the  sides  of  the  trunk,  and 
attached  only  along  the  middle  line  of  the  back.  The  plates  are 
arranged  in  a scries  of  distinct  transverse  bands,  about  twenty  in 
number  between  the  occiput  and  tbe  posterior  truncated  end,  and  not 
divided  into  solid  thoracic  and  pelvic  shield*  with  movable  lands 
between.  Tho  hinder  end  of  the  body  hi  abruptly  truncated  and 
ooverod  by  a vertimlly-placed,  strong,  solid,  bony  shield,  of  ac 
oval  ( trass  verwdy  extended)  form,  covered  by  thin  epidermic  plates. 
Thia  shield  i»  firmly  ankyloecd  by  fire  bony  processes  to  the  hinder 
part  of  the  pelv»A  Through  a notch  in  the  middle  of  its  lower 
border  the  tail  pones  out  The  latter  is  rather  short,  cylindrical 
in  its  proximal  half,  and  expanded  and  depressed  or  mtnlate  in 
ita  terminal  pomon,  and  cowed  with  horny  plates.  The  dorsal 
surface*  of  tbo  fore  and  hind  fret  arc  also  covered  with  horny  plates. 
The  remainder  of  the  limbs  and  undersurface  and  sides  of  the  body 
beneath  the  overlapping  lateral  parts  of  the  dorsal  shield  arc  clothed 
with  rather  long,  very  soft  silky  hair.  Eyes  and  ears  very  atoaU. 
and  concealed  bv  the  hair.  Extremities  short.  Feet  large,  each 
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with  five  well-developed  claws,  those  on  tbo  fora  feet  tctj  long, 
stout,  and  subeom  pressed,  ttic  structure  of  the  digits  being  essentially 
the  same  a*  those  otJCejntnu  and Priodon.  Nipples  two,  pectoral. 
Visceral  anatomy  closely  resembling  that  of  Datypu*,  the  c.eeura 

being  brood,  short,  and  bifid. 

C.  fritnen/ia.— The  Piehicingo,  a small  burrowing  animal,  about 
5 inches  long,  inhabits  the  sandy  plains  of  the  western  part  of 
the  Argentine  Republic,  especially  the  vicinity  of  Mendoza,  Its 
horny  covering  ia  of  a pinkish  colour,  and  its  silky  hair  enow  white. 
It  is  rare,  and  its  habits  but  little  known.  A second  species, 
C.  refiMB,  from  Bolivia,  has  been  described  by  Bunn ciater.  It  is  of 
nther  larger  size,  and  has  the  dorsal  shield  attached  to  tbe  skin  of 
the  back,  an  far  as  its  edge,  instead  of  only  along  the  median  line. 

Subfamily  Dasypodinm.— Fore  feet  usually  with  all  five  digits 
developed  and  with  nails,  though  the  first  and  fifth  may  be 
suppressed.  The  first  and  aecond  long  and  slender,  with  the 
normal  number  and  relative  length  of  phalanges.  The  others  stout, 
with  short  broad  me ta carpal s,  and  with  phalanges  greatly  reduced 
in  length  and  generally  in  number  by  coalescence.  The  ungual 

htvlanx  of  tl»e  third  very  large,  that  of  tbo  others  gradually 

iminUhing  to  tbe  fifth.  Daajfptu,  sa  now  reatricted,  has  the  most 
normal  form  of  manus,  but  the  modifications  so  markedly  developed 
in  all  the  others  (and  culminating  in  Tolypctdc*)  arc  fortaliadowed, 
os  it  were,  in  it.  Ran  wide  apart.  Mamuue  one  pair,  pectoral. 

VaMffpus. — Teeth  ^ or  |,  of  which  tbo  anterior  in  the  upper 
jaw  is  usually  implanted  in  tbe  premaxillary  bone.  The  scries  of 
teeth  extends  posteriorly  some  distance  behind  the  anterior  root  of 
the  zygoma,  almost  level  with  the  binder  edge  of  lh«  palate.  They 
are  large,  aubcylindricnl,  slightly  compressed,  diminishing  in  size 
toward*  each  end  of  the  series  ; tbo  anterior  two  in  the  mandible 
much  smaller,  and  more  compressed  than  the  others.  Cranial  por- 
tion of  the  skull  broad  and  depressed.  Facial  portion  triangular, 
broad  in  front  and  much  depressed.  Auditory  bulla  completely 
ossified,  perforated  on  the  inner  side  by  the  carotid  canal,  aad  con- 
tinued externally  into  on  elongated  bony  meatus  auditorius,  with 
its  sperture  directed  upwards  and  backward*.  (In  all  the  remain* 
ing  genera  of  Dasyjtodium  the  tymnanio  bone  is  a mere  half  ring, 
loosely  attached  to  the  cranium. ) Mandible  with  a high  ascending 
ramus,  broad  transversely- placed  condyle,  and  high  slender  coronoid 
process.  Vertebrae : C 7,  D 11-12,  L3, 88,  C 17-18.  Head  broad 
and  flat  above.  M arris  obtusely  pointed.  Ears  of  moderate  size  or 
rather  small,  placed  laterally,  far  apart  Body  broad  and  depressed. 
Carapace  with  six  or  seven  movable  bands  between  the  acaputar  and 
l*dvio  shield*.  Tail  shorter  Ilian  the  body,  tapering,  covered  with 
plates  forming  distinct  rings  near  the  base.  Fore -feet  with  five 
toes ; tbe  first  much  more  slender  than  the  others,  and  with  a 
smaller  ungual  phalanx  and  nail ; the  second,  though  the  longest, 
also  alendsr.  The  third,  fourth,  and  fifth  gradually  diminishing 
in  length,  all  armed  with  very  strong,  slightly  curved,  compressed 
claws,  sloping  away  from  an  elevated  rounded  Inner  border  to  a 
sharp,  enter,  and  inferior  edge.  Tiio  hind  foot  is  rather  short, 
with  all  five  toes  armed  with  stoat,  compressed,  slightly  curved, 
obtusely  pointed  claws, — the  third  the  longest,  the  second  nearly 
equal  to  it,  the  fourth  the  next,  the  first  and  fifth  shorter  sad 
nearly  equal. 

To  this  genus  belongs  one  of  the  best-known  specks  of  tbe  group, 
tbe  Six-handed  ArmndiHo  or  Encoubert  (/?.  texaudua)  of  Brazil  and 
Paraguay.  A very  similar  species,  D.  the  Hairy  Armadillo, 

replxee*  it  south  of  tbe  Rio  Plata.  There  are  also  two  very  small 
species,  D.  ve Hermits  and  D.  m inning,  from  the  Argentine  Republic 
and  North  Pat  ago  urn.  The  latter  differs  from  the  other  tierce  in 
having  no  tooth  implanted  in  the  premaxillary  bone. 

JCtnurits. — Teeth  f or  t,  of  moderate  size  aud  subeylin dries!. 
The  most  posterior  placed  a little  way  behind  the  anterior  root  of 
the  zygoma,  but  far  from  thobinder  margin  of  the  palate.  Cranium 
somewhat  elongated,  much  constricted  behind  the  orbits,  and 
immediately  in  front  of  tho  constriction  considerably  dilated. 
Mandible  slender ; coronoid  process  very  amall  and  sharp-pointed, 
sometimes  obsolete.  Vertebra:  C 7,  D 12-18,  L 5,  8 10,  C 18.  Head 
broad  behind.  Eats  rather  large  and  rounded,  wide  apart 
Movable  bands  of  carapace  12-18.  Tail  considerably  shorter  thin 
the  body,  and  alcndor,  covered  with  nearly  naked  skin,  with  but  a 
few  small,  scattered,  dermal  bony  platea,  chiefly  on  the  undersurface 
and  near  the  apex.  On  the  fore  feet  the  first  and  second  toes  are 
lone  and  slender,  with  small  claws  and  tbe  normal  number  of 
phalanges ; the  other  toes  have  but  two  phalanges : the  third  ha* 
an  immense  falcate  claw  ; the  fourth  and  fifth  similar  but  smaller 
claws.  Tbe  bind  feet  are  comparatively  small,  with  five  toes,  with 
small,  triangular,  blunt  nail*  ; tbe  third  longest,  the  first  shortest 
The  beet  known  specie*  of  this  genua,  the  Tatouay  or  Oabaraou,  X. 
nnicinetni,  is,  after  Priodon  the  largest  of  the  group.  It  is 

found,  though  not  abundantly,  in  Surinam,  Brazil,  and  Paraguay. 
Others,  X.  kixpidus  and  itop&ris,  have  been  desari  bed,  but  little  is 
as  yet  k Down  of  them. 

Priodon.  —Teeth  variable  la  number,  and  generally  differing  on 
the  two  sides  <?f  each  jaw,  usually  from  20  to  25  on  each  side  above 
and  below,  so  that  os  many  as  100  may  be  present  altogether,  but 
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as  life  advances  the  anterior  troth  fall  out,  and  all  trace*  of  their 
alveoli  disappear.  Tbo  series  extends  as  far  bock  as  tbe  binder 
edge  of  tbe  anterior  root  of  the  zygoma.  They  ara  all  very  amall ; 
in  the  anterior  half  of  each  sene*  they  are  strongly  compnaoed, 
having  flat  skies  and  a straight  free  edge  j the  posterior  teeth  are 
more  cylindrical,  with  flat,  truncated,  fret  surfaces.  Vertebrae: 
C 7,  D 12,  L3,  8 10,  C 23.  Head  small,  elongated,  conical.  Ears 
moderate,  ovate.  Carapace  with  12-18  movable  bands.  Tail  nearly 
equal  to  tho  body  in  length,  gradually  tapering,  closely  covered 
with  quadrangular  scales,  arranged  in  a quincunx  pattern.  For® 
feet  with  five  toe®,  formed  no  the  same  plan  as  those  of  Xenvrm,  but 
with  the  claw  of  the  third  of  still  greater  sine,  and  that  of  the  others, 
especially  tho  fifth,  proportionately  reduced.  Hind  foot  short  and 
rounded,  with  five  very  short  toes,  with  short,  broad,  flat  obtuse 
nails.  The  only  known  species,  the  Great  Armadillo  (/*.  tripos),  ia 
by  far  tho  largest  of  existing  members  of  the  family,  measuring 
rather  more  than  8 feet  from  the  tip  of  the  nose  to  the  root  of  the 
tail,  the  tail  being  about  20  inches  long.  It  inhabits  the  forests  of 
Surinam  and  Brazil.  The  powerful  falcate  flaws  of  its  fora  feet 
enable  it  to  dig  with  great  facility.  Its  food  consists  chiefly  of 
termites  and  other  insects,  but  it  is  said  to  attack  and  uproot  newly* 
made  graves  for  the  nurpoae  of  devouring  the  flesh  of  the  bodies 
contained  in  them. 

Tbtypntfo*.— Teeth  1 or  f,  rather  huge  in  proportion  to  tbe  size 
of  the  skull,  the  hinder  end  of  the  aeries  reaching  nearly  to  the 
posterior  margin  of  the  palate.  Vertebrae : C 7, 1)  11,  L 3,  S 12,  C 13. 
Ears  placed  low  on  tho  sides  of  the  head,  rather  large,  broadly 
ovate.  Carapace  with  its  scapular  and  pelvic  shields  very  free  at 
the  sides  of  tno  body,  forming  large  chamber*  into  which. the  limbs 
can  be  readily  withdrawn.  Only  throe  movable  hind*.  Tail 
abort,  conical,  covered  with  large  bony  tubercles.  The  fore  feet 
formed  on  tbe  seme  typo  as  the  last,  but  the  peculiarities  carried 
out  to  a still  greater  extent.  Tbe  daw  of  the  third  toe  ia  very  long 
and  falcate,  the  first  and  fifth  greatly  reduced  aud  sometimes  want- 
ing. On  the  Lind  foot  the  three  middle  toes  have  broad,  flat, 
subequal  noils,  forming  together  a kind  of  tripartite  hoof ; the  first 
and  fifth  much  shorter  and  with  more  compressed  nails. 

Tbe  Armadillos  of  this  genus  have  the  power  of  rolling  them- 
selves up  into  a perfect  ball,  the  ahield  no  the  top  of  tho  bead  and 
the  tubercu  latod ' do  real  surface  of  tho  tail  exactly  fitting  into  and 
filling  up  the  apertures  left  by  the  notches  at  eithea,  end  of  the 
carapace.  This  appears  to  be  their  usual  means  of  defence  w hen 
frightened  or  surprised,  as  they  do  not  burrow  like  tbe  other  species. 
They  run  very  quickly,  with  a very  peculiar  gait,  only  the  tip*  of 
tho  claws  of  tho  fore  foci  touching  the  ground.  Three  specks  are 
described  : — T.  (ridnetm,  the  A par ; T.  amnrtw,  the  Matico ; and 
T.  murid. 

Subfamily  Tatuaiinso. — This  contains  but  one  genus,  TatusitL. 
— Teeth  J or  f,  very  small,  aubcylindricat.  The  first  and  second  sub- 
pom  pressed,  the  last  consul  crahly  smaller  than  the  others.  They  pre- 
sent the  remarkable  peculiarity  (unique  among  Edentates,  wnras 


Fx».  It.  fftfftadm  eferipet  (Pleistocene,  Srath  Aawrtra).  FWm  Owa. 
is  yet  known)  of  all  being,  with  the  exception  of  the  last,  preceded 
by  two- rooted  milk  teeth,  which  are  not  changed  until  the  anting 
ha*  nearly  attained  its  fall  bid?.  Vertebrae : C7,  D P-11,  L 6,  8 8, 
C 20-27.  Head  narrow,  with  a long,  narrow,  sabcylindrical, 
obliqnely-trmKated’ snout  Ears  rather  large,  ovate,  and  erect,  placed 
close  together  on  the  occiput  Carapace  with  seven  to  nine  distinct 
movable  band*.  . Body  generally  elongated  and  narrow.  Tail  mode- 
rate or  long,  gradually  tapering  ; its  dermal  platea  forming  very  dis- 
tinct rings  for  tbe  greater  part  of  its  length.  Fore  feet  witb  four 
visible  toes,  and  a concealed  clawless  rudiment  of  the  fifth.  Claws 
all  long,  aligbtly  carved,  and  very  slender,  tbe  third  and  fourth 
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subequnl  and  alike,  the  first  and  fourth  mnrh  shorter.  Hind  feet 
with  fire  toes,  nil  armed  with  strong,  slightly-carved,  conical, 
obtusely- pointed  nails.  The  third  longest,  then  the  second  and 
fourth  ; the  first  and  fifth  much  shorter  than  the  others. 

This  genus  differs  from  all  the  other  Armadillos  in  taring  a pair 
of  inguinal  matnnuc,  in  addition  to  the  usual  pectoral  pair,  and  iu 
producing  a large  number  (four  to  ton)  of  young  at  a birth,  all  tho 
others  having  usually  but  one  or  two. 

Tho  Teba  Armadillo,  T.  tepUmtinda,  is  a troll-known  species, 
having  an  extensive  range  from  Texas  to  Paraguay.  It  is  replaced 
in  the  more  southern  regions  of  South  America  by  a smaller  species, 
With  shorter  tall,  tho  Mullta  ( T.  hubrida), 
so  called  from  the  resemblance  of  its  head 
and  ears  to  those  of  a mule.  T.  kappleH  Is 
a large  species  or  variety  from  Surinam.1 

Fossil  remains  of  Dasypodidae  have  been 
found  by  Lund  and  others  in  the  eaves  of 
Brazil  in  deposits  of  Pleistocene  age.  8ome 
are  attributable  to  existing  genera,  but 
others  are  assigned  to  distinct  modifications 
of  the  typo  called  Eitrtjodon,  Chlamydo- 
therium,  EuUtlua,  Ac.  In  the  same  region, 
but  still  more  abundantly  iu  the  flnvistile 
deposits  which , cover  the  country  in  the 
neighbourhood  of  Buenos  Ayres,  are  found 
the  remains  of  one  of  the  most  remarkable 
forms  of  msmmals  yet  discovered,  the  Glypto- 
dons,  or  Jfoylophori/lss  (fig.  39).  They  differ 
from  the  existing  Dasypodidm  in  their  large 
size,  and  in  haviug  tho  carapace  composed  of 
a solid  niece  (formed  by  the  union  of  a multi- 
tude or  bony  dermal  scutes)  without  any 
movable  rings,  and  in  having  also  a ventral 
piece  .or  plastron.  Tho  facisl  portion  of  the 
skull  is  very  short.  A long  process  of  the 
inox  illary  bona  descends  from  the  anterior 
part  of  the  zygomatic  arch.  . The  ascending 
ramus  of  the  mandible  is  remarkably  high. 

The  teeth  are  ( in  all  known  species,  all 
much  alike,  having*  two  deep  grooves  or 
flat  inn  on  each  aide,  so  os  to  divide  them 
into  three  nearly  distinct  lobes  (fig.  40).  The 
vertebral  column  is  almost  entirely  ankyloaed 
into  a solid  tube,  but  there  is  a complex  joint  Fio.  40.— Teeth  of  Glj  pro- 
fit the  base  of  the  neck,  to  allow  the  head  FwmOwea. 

being  retracted  within  the  carapace.  The  limbs  are  very  strong,  snd 
the  feet  short  and  broad,  resembling  externally  those  of  an  elephant 
or  tortoise.  Many  species  of  the  family  have  been  described  and 
figured,  especially  by  Bumteiiter  (in  the  Annalcs  del  Alutco publico 
de  Bueno*  Aim).  by  whom  five  gcuera  are  recognized,  which  are 
■thus  characterized : — 

T.  Four  toes  only  on  the  posterior  feet. 

A.  Four  toes  on  the  anterior  feet,  the  pollex  being  absent 

a.  Cuirass  thin  but  Inflexible. 

1.  Hoplapharttf.—H.  euphmciut,  H.  ormlus,  H. 

elegant,  II.  pumilio. 

&.  The  cuirass  stronger,  with  clefts  between  the  scutes 
at  the  lower  antero- lateral  border,  allowing  of  a 
certain  amount  of  flexibility. 

2.  PanocAlAut  :—P.  iubtrculalus,  P.  bullifcr. 

B.  Both  pollex  and  fifth  digit  of  the  menus  absent 

3.  Ikedicnrus: — D.  yiganleus. 

II.  Five  Jwrfect  toes  on  the. posterior  feet,  and  four  ou  tho 
ulterior,  the  fifth  digit  of  which  is  absent- 

A.  Tail  elongated,  with  the  rings  of  the  base  smooth,  and 
the  cuirassed  apex  cylindrical  or  tubular. 

4.  Qtypladon  : — G.  clavipet,  Q.reticulalut. 

U.  Tail  short,  the  rings  tuberculsted,  the  point  round  and 
abort 

5.  SchiiiopleuruM  :—3.  elengalum,  S.  atperuvt, 

S.  how. 

Fatuity  Man id.£. 

Covered  externally  (except  the  under  surface  of  the  body  and 
inside  of  the  limbs)  with  large  imbricated  hprny  scales,  with 
scattered  hairs  growing  in  the  intervals.  No  teeth.  Tongue  long, 
vermiform,  and  protractile.  No  accessory  articular  processes  to 
the  lumbar  vertebrae,  but  the  anterior  xygapophrscs  largely  de- 
veloped and  very  conch vc,  completely  embracing  the  setnicylindri- 
cal  surfaces  of  the  posterior  zygapophyses.  Limbs  short,  with  five 

1 A single  Imperfect  skin,  brought  from  tbs  province  of  Ceare  la  BrstU,  indi- 
cates a very  retftarktblc  I cm.  of  Armadillo,  named  bjr  A.  ktUBe-Edvsrds  Scfero- 
pltura  bruitellHAma.  Se.  Sat.,  S*t.  p.  B,  1873).  The  dermal  plate*  *re  said  to  be 
much  dess  developed  Hi  an  In  other  member*  of  the  family,  and  confined  to  the 
•idea  all  the  median  portion  of  the  back  being  clothed  with  a flexible  hairy  skis. 
Tho  head  la  broad  and  *11011,  the  ear*  amall  and  far  apart.  TbO  till  la  long,  and 
4lsoe-»t  entirely  devoid  of  acuUp.  Tbc  feel  art  u»kao*n. 
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complete  digits  on  each  foot  Scaphoid  and  lonnr  bone  of  carpus 
united.  Uterus  bicornuate.  Placenta  diffused  and  non-dcciduate. 
The  species  are  mainly  terrestrial  and  fossorinl,  though  one  is  par- 
tially arbcrcaL  All  belong  to  the  Ethiopian  and  Oriental  regions  of 
the  Old  World. 

Hants.—  Skull  somewhat  of  the  form  of  an  elongated  cone,  with 
tho  small  end  turned  forwards  ; very  smooth  tud  free  from  crests 
aud  riJgea.  No  distinction  between  the  orbits  aud  temporal  fossa-. 
The  zy somatic  arch  usually  incomplete,  owing  to  the  absence  of 
tbo  molar  bone.  No  distinct  lacrymal  bone.  Palate  long  and 
narrow.  The  pterygoids  extend  backwards  at  far  as  the  tympanies, 
but  do  not  meet  in  the  middla  line  below.  Tympanic  ankyloaed  to 
the  surrounding  bones,  and  more  or  less  bullatc,  but  not  prodded 
into  a tubular  auditory  meatus.  Rami  of  mandible  very  slender 
and'  straight,  without  any  angle  or  coronoid  process.  From  near 
the  anterior  extremity  of  the  upper  edge  a sharp,  conical,  tooth-like 
process  projects  upwards  and  ontwanls.  No  clavicles.  No  third 
trochanter  to  the  femur.  Ungual  phalanges  bifid  at  their  ter* 
ruinations.  Caudal  vertebra  with  very  long  strong  tmnsverso 

1 processes  and  numerous  chevron  bones.  Tongue  long,  vermiform, 
lattened  towards  the  tip.  Tho  retractor  or  stern o-gios&at  muscles 
arise  from  the  hinder  extremity  of  the  immensely  prolonged  ensi- 
form  cartilage  of  the  stcruum.  Stomach  with  thick,  muscular 
walla  and  lining  membrane,  and  with  a special  gland  near  tho 
middle  of  the  great  curvature,  consisting  of  a nuus  of  complex 
secreting  follicles,  tho  ducts  of  whlrh  terminate  in  a common 
orifico.  No  cwcurn.  A gall-bladder.  Head  small,  depressed, 
narrow,  pointed  in  front,  with  a very  amall  mouth -opening. 
Eyes  mid  pinna  of  ear  very  small.  Body  elongated,  narrow. 
Tail  loom  or  less  elongated,  convex  above,  flat  undemcatlu  The 
whole  of  the  upper  surface  of  tho  head,  tho  upper  surface  and  sides 
of  the  body,  tho  whole  of  the  tail,  and  the  outer  sides  of  the 
extremities  covered  with  large,  overlapping,  horny  scales,  with 
usually  a few  stiff  hairs  growing  between  and  projecting  beyond 
them.  The  sides  and  unuer  snrfacc  of  the  head,  tho  under  surface 
of  the  body,  and  the  inner  sides  of  the  limbs  without  scales  but  with 
a rather  scanty  covering  of  hair.  Limbs  short  In  walking  the 
dorsal  surface  and  outer  sides  of  the  phalanges  of  the  t*o  outer 
digits  of  the  front  feet  alone  rest  ou  the  ground,  the  points  of  the 
nails  turning  upwards  and  inwards.  Tho  third  toe  the  longest, 
with  a powerful  compressed  curved  claw,  the  second  and  fourth  with 
similar  but  smaller  claws,  that  of  the  pollex  often  almost  rudi- 
mentary. Hind  feet  plantigrade,  with  hallux  very  short,  and  four 
other  toes  subequs),  with  moderate,  curved,  sabcom pressed  nail*. 

The  animals  of  tbia  genus,  called  Pangolins  or  Scaly  Antcaters,  are 
all  of  small  or  moderate  size,  terrestrial  and  burrowing,  and  feed 
mainly  on  termites.  One  small  African  species  climbs  trees.  They 
can  roll  themselves  op  in  a ball  when  in  danger.  Their  pe<Ailiar 
elongated  form,  short  limbs,  long,  gradually-tapering  tail,  and  scaly 
covering  give  them  on  a superficial  inspection  more  the  appearance 
of  reptiles  thau  of  mammals.  The  species  are  not  numerous,  but 
may  be  grouped  into  three  sections.  (1)  Mania  proper.  Tail  con- 
siderably exceeding  iu  lengih  both  head  and  body.  Scales  not 
covering  the 'dorsal  surface  of  the  nuiDua  On  fore  feet  the  first 
toe  exceedingly  small,  but  with  a distinct  short  nail ; second, 
fourth,  and  fifth  aubequal,  with  moderate  compressed  claws  ; third 

freatly  exceeding  tbs  otheis,  with  a much  larger  falcate  claw. 

'wo  species,  bofti  from  West  Africa : M.  UmgicauHota  (vertebra  r 
C 7,  D 13,  L5,  8 8,  C 46),  an-l  M.  triaupiu  (vertebra  : C 7,  D 13, 
L 6,  8 3.  C 44).  (2)  All  the  others  tare  tho  scsly  covering  of  the 
fore  limbs  extending  to  the  claws,  and  the  tail  not  exceeding  tho 
length  of  tho  head  and  body.  On  the  fore  feet  the  first  and  fifth 
toes  are  equol  and  very  small,  the  second  and  fourth  equal  and 
longer,  the  third  longest,  but  not  so  disproportionately  so  as  in 
tho  other  section.  Tho  tails  of  most  of  these  are  broad  at  the  base 
and  taper  towards  the  extremity.  They  constitute  -ths  genus 
rholidolut  of  Gray,  and  inclnde  if.  yiganUa.  West  Africa,  the 
largest  species  of  the  group,  of  which  Hie  bead  and  body  measure 
2 feet  6 inches,  and  the  taxi  the  same.  Vertebra  : C 7,  I)  18,  L 6, 
S 4,  C 28.  M.  pentadaclyla,  JI.  anfifii,  and  M.  Javamca,  all  of  the 
Oriental  region.  (8)  One  very  distinct  species,  if.  temminckii, 
from  South  and  East  Africa,  with  the  tail  nearly  as  broad  as  the 
body  for  the  whole  of  its  length,  and  rounded  at  the  end,  constitutes 
the  genus  Smulaia  ot  Gray. 

/"amtfp  Oetcteropodida 

External  surface  scantily  covered  with  bristle-like  hairs.  Teeth 
numerous,  and  of  peculiar  and  complex  structure,  being  traversed 
by  a number  of  parallel  vertical  pulp-canals.  Lumbar  vertebra 
with  no  accessory  zygapophyses.  Femur  with  a third  trochanter. 
Fore  feet  without  pollex,  but  all  the  other  digits  well  developed, 
with  strong  moderate-sized  nails,  suited  to  digging,  ths  plantar 
surfaces  of  which  rest  on  the  ground  in  walking.  Hind  feet  with  five 
subequsl  toes.  Mouth  elongated  and  tubular.  Tongue  aabvenni- 
form.  Placenta  broadly  zonular.  Feed  on  animal  substances.  Ter- 
rcatrial  and  fossorial  iu  habits.  Limited  to  the  Ethiopian  region. 
OrycUroyut.  —The  total  number  of  teeth  appears  to  be  from 
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eight  to  ten  in  each  side  of  the  upper,  and  eight  in  tho  lower  Jaw  ; 
but  they  arc  cover  ail  in  place  at  ono  time,  as  the  entail  anterior 
teeth  tro  shed  before  tho  serin  is  completed  behind,  lu  tho  adult 
they  number  usually  five  on  each  side  above  and  below,  of  which 
tho  first  two  aro  simple  and  compressed,  the  next  two  larger  and 
longitmlinally  grooved  at  the  aides,  tho  mw-t  posterior  simple  and 
cylindrical.  The  structure  of  all  thaw  teeth  is  quite  peculiar 
among  mammals,  though  resembling  that  of  some  fishes.  Their 
summits  are  rounded  before  they  aro  worn}  their  bases  do  not 
taper  to  a root,  but  are  evenly  truncated  and  continually  growing. 
Koch  tooth  is  mode  up  of  an  aggregation  of  parollel  dental  systems, 
Laving  a slender  pulp  tvity  in  tho  centre,  from  which  the  dentiual 
tuba*  radiate  outwards,  and  being  closely  packed  together  each 
system  assumes  a polygonal  outline  as  seen  In  transverse  section. 
No  evidence  of  any  vertical  succession  of  teeth  has  been  dis- 
covered. Skull  moderately  elongated.  Tbo  facial  portion  sub- 
cylindrical  and  slightly  tapering.  The  zygoma  complete  and 
•lender.  The  palate  ends  posteriorly  in  the  thickened  transveise 
border  of  the  palatines,  and  is  not  continued  bock  by  the  pterygoids. 
The  tympanic  is  annular,  and  not  ankylosed  to  the  surrounding 
bones.  The  mandible  is  slender  anteriorly v but  rises  high 
posteriorly,  with  a slender  recurved  corouoid,  and  an  ascending 
pointed  process  on  the  hinder  edge  below  the  condyle,  which  is 
small,  oval,  and  looks  forwards  as  much  as  upwards.  Vertebra? : 
C 7,  D 18,  L8,  86,  C25.  The  large  number  of  lumbar  vertebne 
is  peculiar  among  Edentates.  Tonguo  less  vermiform  than  in 
Alyrtnccophatn,  being  thick  and  fleshy  at  the  base,  and  gradually 
tapering  to  the  apex.  The  salivary  apparatus  ia  developed  much  in 
the  asms  manner  as  in  that  germs,  but  tho  duct  of  the  subtnax- 
illary  gland  has  no  reservoir.  The  stomach  consists  of  a large  sub- 
globular  cardiac  portion,  with  a very  thick,  aofl,nnd  corrugated  lining 
membrane,  and  a smaller  muscular,  pyloric  part,  with  a compara- 
tively thin  and  smooth  lining.  There  is  a very  distinct  ileo-ctecnl 
valve,  and  a considerable-sized  ciecum  ; also  a gall-bladder.  No 
pollex  to  the  fore  foot  All  the  other  usual  toes  well  developed,  with 
strong,  au  boom  pressed  nails,  flatter  on  tho  hind  foot  Head 
elongated,  with  a tubular  snout  terminal  nostrils,  and  small  moutli- 
opeiung.  Ears  large,  pointed,  erect  Tail  nearly  as  long  as  the 
body,  cylindrical,  very  thick  at  the  base,  tapering  to  the  extremity. 

The  (>est  known  specie*  is  the  Cape  Anteatcr  (0.  enpeusts),  or 
'*  Aaid-Vark”  (Earth  Pig)  of  the  Dutch  colonists,  from  South 
\frfaa>  as  anirnsi  not  alu»geth*r  unlike  ft  Pig  in  size  nnd  general 
appearance.  It  lives  in  burrows  in  the  ground,  and  feeds  chiefly  on 
•nits  and  other  insects.  A second  aperies,  or  well-marked  focal 
wruty  0 inhabits  the  north-eastern  pait*  of  Africa. 

Extinct  Edentata  or  the  Old  World. 

Certain  remains,  chiefly  of  bones  of  the  limbs,  found  in  Franco 
ftnd  Greece,  and  assigned  to  genera  railed  ilaeotherium  and  Ancy- 
iolherium,  united  provisionally  in  the  family  Afaerdkeriidm.  indi- 
cate the  existence  of  animals  of  lnrge  size  inhabiting  Europe  during 
tho  Middle  Tertiary  epoch;  the  character*  of  which  appear  to  in- 
dicate a generalized  Edentate  form  or  something  intermediate 
between  the  Edentata  and  Ungulata.  In  the  structure  of  the 
phalanges  they  njost  resembled  the  Manidm*  but  there  is  aomo  evi- 
dence that  they  possessed  teeth.  Some  fragments  from  tho  Eoccno 
of  Paris  are  still  more  doubtfully  assigned  by  Gcrvais  to  the  order. 

Bddiography  of  Edentata— Xo  general  work  on  (he  order  bus  been  published 
but  that  of  IUpp(A«oJ.  Utiersttehnngen  dUr  die  EdtntaUn,  W c*L.  1832).  now 
MAitr  onl  of  duo.  A men  it  numerous  memoirs  on  tpctlol  groups  tho  following 
msy  be  cited  MyrmeeopbagUm  : — R.  Owen.  “Anatomy  of  Great  An tcaicr” 
9* wsj.  Zool.  Sex.,  toL  l<r.;  0.  Pwnchct,  M4m.  isj-  U Grand  Fiarsnl/ier,  1874; 
W.  A.  Forbes,- A nut.  of  Great  An  latter,  Frot.  loot.  8x..  18*2.  p.  287.  i/ya- 
tktriidee R,  Owen,  Extinct  Gigantic  Softs  (Mtfodan  Robust**).  1842;  Id. , 
*•  On  the  Megatherium,"  PhUot,  Trxttts.,  1831-86;  J.  Lcldr,  " F.xtlnctShiUi-trlltt  of 
North  Ameitcs,"  Bmitkumta*  Coat  rib.  tc  K octet  edge,  tiL.  1830  ; II.  Enrmelster, 
t>r%cript ton  do  la  lUpubiiort  Argentine,  L III.  Mfirmnllbrea.  1879.— which  con- 
tains full  references  to  rsricusrocm'tlis  by  Owon.Ocrvsl*.  Rcinlnrdt,  tn-1  other*. 
CifptodcmtidM  Owen,  Catalogue  of  Foul  I Mammals.  Mat.  /fey.  Co/I.  Surgeons, 
T.  II.  Huxley.  •*  Oeteol.  of  Otyptodofi,"  F/til.  Trans.,  1BC3 ; II.  Bunmclstcr, 
Annalee  del  Mateo  Pablko  <k  Bumo*  Arm.  and  Df  script.  de  la  R,rpubliqnt  Argen- 
tint,  187$.  Deufpodidx  J.  Nitric.  “ Anatomy  of  TbryptaUs."  Trans  linn.  tioc., 
noL  m,  1*74  ; A.  H.  Carrod,  /'roc.  Tool.  See.,  1878.  For  ;<UocnUt|-.n  o(  Eden- 
tates  see  W.  Turner,  JVoiw.  Foe.  8x.  Edit.,  xavll.  (1873)  p.  72.  and  Jour. 
Anal,  and  PMnnoL,  vol*  vlll.  ond  x. ; A.  Mllno-Edwards,  Ann.  Sciences  .Vat.  (6) 
vtti.  p.  1 ; and  for  brain,  P.  Gcrrals.  ••  Formes  cdribnlcs  ties  Mealft,"  Nonv. 
Atxk.  da  MaMam,  tool.  V. ; W.  Turner,  Jour  Anatomy,  L 313  (1807). 

Order  SIRENIA. 

Tho  purely  aquatic  habits  and  Fish-like  form  of  tho 
animals  of  this  order  caused  them  to  be  formerly  con- 
founded with  the  CetaceOy  but  a more  intimate  knowledge 
of  tbeir  structure  lias  shown  that  they  really  belong  to  a 
widely  different  type  of  the  class. 

The  head  is  rounded  and  not  disproportionate  in  size  as 
compared  with  the  trunk,  from  which  it  is  scarcely 
separated  by  any  externally  visible  constrktion  or  neck. 
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Nostrils  valvular,  separate,  and  placed  above  the  fore 
part  of  the  obtuse,  truncated  muzzle.  Eyes  very  small, 
with  imperfectly  formed  eyelids,  capable,  however,  o? 
contraction,  and  with  a well-developed  nictitating  mem- 
brane. Ear  without  any  irinua.  Mouth  of  email  or 
moderate  size,  with  tumid  lips  beset  with  stiff  bristles. 
General  form  of  the  body  depressed  fusiform.  No  dorsal 
fin.  Tail  flattened  and  horizontally  expanded.  Fore 
limbs  paddle-shaped,  tho  digits  being  enveloped  in  a 
common  cutaneous  covering,  though  sometimes  rudiments 
of  nails  aro  present.  No  tmee  of  hind  limbs.  External 
surface  covered  with  a tough,  finely  wrinkled,  or  very 
rugous  skin,  naked,  or  with  fine  hairs  sparsely  scattered 
over  it 

The  skeleton  is  remarkable  for  the  massiveness  and 
density  of  most  of  tho  bones  of  which  it  is  composed, 
especially  the  skull  and  ribs,  which  must  add  to  the 
specific  gravity  of  these  slow-moving  animals,  and  aid  in 
keeping  them  to  the  bottom  of  tho  shallow  waters  in  which 
they  dwell,  while  feeding  on  aquatic  vegetables.  The 
skull  presents  many  peculiarities,  among  which  may  be 
indicated  the  large  size  and  backward  position  of  the 
nuterior  narinl  aperture,  a further  modification  of  that  met 
with  in  the  Tapirs  among  Ungulates,  and  presenting  some 
approach  to  that  so  characteristic  of  tho  Cetacea.  Tho 
nasal  bones  are  generally  absent  in  the  recent  forms,  or  are 
only  found  in  a most  rudimentary  condition,  attached  ti- 
the edge  of  the  frontals,  faraway  from  the  middle  line; 
but  in  some  at  least  of  the  extinct  species  these  bones, 
though  small  in  size,  are  normal  in  situation  nnd  relations. 
In  very  few  other  respects  does  the  skull  present  nny 
resemblance  to  that  of  the  Cetacea.  In  the  spinal  column 
none  of  the  vertebne  are  uuited  together  to  form  a sacrum, 
and  tho  fiat  ends  of  the  bodies  do  not  ossify  separately,  so 
as  to  form  disk-liko  epiphyses  in  the  young  state,  as  in 
nearly  all  other  mammals.  The  anterior  caudal  vertebra 
have  well-developed  chevron  bones.  In  one  genns 
(Manat  us)  there  are  only  six  cervical  vertebra.  There  are 
no  clavicles.  The  humerus  has  a small  but  distinct 
trochlear  articulation  at  the  elbow-joint.  The  two  bones  ot 
the  forearm  are  about  equally  developed,  and  generally 
ankylosed  together  at  both  extremities.  The  carpus  it 
short  and  broad,  and  tho  digits  five  in  number,  with 
moderately  elongated  and  flattened  phalanges,  which  are 
never  increased  in  uurnber  beyond  the  limit  usual  in  ths 
Mammalia.  The  pelvis  is  extremely  rudimentary,  consist- 
ing of  a pair  of  bones  suspended  at  some  distance  from  the 
vertebral  column.  In  no  existing  species  is  there  any  trace 
of  a hind  limb,  but  in  the  extinct  Halithenum  an 
acetabular  depression  and  rudimentary  femur  have  been 
discovered. 

Two  kinds  of  teeth,  incisors  and  molars,  separated  by  a 
wide  interval,  are  generally  present.  Tho  former  may  be 
developed  into  tusks  in  the  upper  jaw,  or  may  be  quite 
rudimentary.  The  molars  vary  much  in  character.  In 
one  genus  { Ryiina ) no  teeth  of  any  kind  are  present,  at 
least  in  the  adult.  In  all,  the  anterior  part  of  the  pnlate, 
and  a corresponding  surface  on  the  prolonged  symphysis  of 
the  lower  jaw,  are  covered  with  rough  horny  plates  of 
peculiar  structure,  which  doubtless  assist  in  mastication. 
The  tongue  is  small  and  fixed  in  position,  with  a surface 
resembling  that  of  tho  plates  just  spoken  of.  The  salivary 
glands  are  largely  developed.  The  stomach  is  compound, 
being  divided  by  a valvular  constriction  into  two  principal 
cavities,  the  first  of  which  is  provided  with  a singular 
glandular  pouch  near  the  cardiac  end,  and  the  second 
usually  with  a pair  of  elongated,  conical,  racsl  sacs  or 
diverticula.  The  intestinal  canal  is  long,  and  with  very 
muscular  walls.  There  is  a caecum,  either  simple,  conical, 
and  with  extremely  thick  walls,  as  in  J/alicore , or  bifid,  as 
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iu  Manalva.  The  apex  of  tUo  heart  is  deeply  cleft  between 
the  ventricles.  The  princijml  arteries  form  very  extensive 
and  complex  refia  mirabitia.  The  lungs  are  remarkably 
long  and  narrow,  as,  owing  to  the  very  oblique  position  of 
the  diaphragm,  the  thoracic  cavity  extends  far  back  over 
the  abdomen.  The  epiglottis  and  arytenoid  cartilages  of 
the  larynx  do  not  form  a tubular  prolongation  os  in  the 
Cetacea,  The  brain  is  of  comparatively  small  size,  and  the 
convolutions  on  the  surface  of  the  cerebrum  few  and 
shallow.  The  kidneys  are  simple.  Testes  abdominal. 
The  uterus  is  bicorn uate.  The  placenta  (in  the  Dagong) 
is  non-deciduato  and  diffuse'  the  villi  being  scattered  gene- 
rally over  the  surface  of  the  chorion  except  at  the  poles. 
The  umbilical  vesicle  disappears  early.  The  mamm®  arc 
two,  and  pectoral  ot  rather  post-axillary  in  position. 

The  Sirenia  pass  their  whole  life  in  the  water,  being 
denizens  of  shallow  beys,  estuaries,  lagoons,  and  large  rivers, 
but  unlike  the  Cetacea  are  not  met  with  in  the  high  seas, 
far  away  from  the  efcore.  Their  food  consists  entirely  of 
aquatic  plants,  either  marine  nig®  or  freshwater  grasses, 
upon  which  they  browse  beneath  the  surface,  as  the 
terrestrial  herbivorous  mammals  do  upon  the  green  pastures 
on  shore.  They  are  generally  gregarious,  slow  and  inactive 
in  their  movements,  mild,  inoffensive,  and  apparently 
unintelligent  in  disposition.  Though  occasionally  found 
stranded  by  the  tide  or  waves,  there  is  no  satisfactory 
evidence  that  they  voluntarily  leave  the  water  to  bask  or 
feed  on  the  shore.  The  habit  of  the  Dagong 
of  raising  its  round  head  cut  of  water,  and 
carrying  its  young  under  the  fore  fin,  seems  to 
have  given  rise,  among  the  imaginative  early 
voyagers  in  the  Indian  Ocean,  to  the  legendary 
beings,  half  human  and  half  fish,  in  allusion 
to  which  the  name  Sirenia  was  bestowed  by 
Illiger  on  the  order,  though  certainly  the  face 
of  a Dugong,  when  closely  inspected,  docs 
not  bear  the  slightest  resemblance  to  that  of 
the  mermaid  of  romance.  The  species  now 
existing  are  very  few,  and  there  is  reason 
to  believe  that  the  time  is  not  far  distant 
when  they  will  all  become  extinct.  One  species,  Rkytina 
Mtelleri,  of  the  North  Pacific,  was  totally  exterminated 
through  the  agency  of  man  daring  the  last  century;  and 
the  others,  being  valuable  for  their  flesh  os  food,  for  tbeir 
hides,  and  especially  for  tho  oil  obtained  from  the  thick 
layer  of  fat  which  lies  immediately  beneath  their  skin, 
rapidly  diminish  In  numbers  as  civilized  populations  occupy 
the  regions  forming  their  natural  habitat  Tho  surviving 
species  are  confined  to  the  tropical  regions  of  the  shores  of 
both  sides  of  tho  Atlantic  and  the  great  rivers  which 
empty  themselves  into  that  ocean,  and  to  the  coasts  of  the 
Indian  Ocean  from  the  Red  Sea  to  North  Australia.  In 
the  Mioccue  and  early  Plioceno  epoch  Siren ians  abounded 
in  tho  seas  of  Europe,  and  their,  remains  have  been  found 
in  deposits  of  corresponding  periods  of  North  America. 
Evidence  has  also  been  discovered  of  the  existence  of  an 
animal  of  the  group  in  the  seas  at  the  bottom  of  which  the 
Eocene  numrnulitic  limestone  mountain  ranges  of  Egypt 
were  deposited. 

The  existing  genera  present  such  well-marked  distin- 
guish ing^characters  that,  if  they  alone  wsre  known,  they 
might  be  placed  in  separate  families ; but,  as  in  so  mauy 
similar  cases,  our  knowledge  of  the  extinct  forma,  imperfect 
ns  it  is,  goes  far  to  bridge  over  the  distinction  between 
them. 

Manat  us. — Incisors  |,  rudimentary,  concealed  beneath  tbs  horny 
oral  plates,  and  disappearing  before  maturity.  Molar*  jj,  Hut 
rarely  more  than  | present  at  one  time  ; the  anterior  teeth  tailing 
l*eforc  the  posterior  come  into  use ; similar  in  charactors  fro.n 
beginning  to  eud  of  the  series  ; with  square,  enamelled  crowns,  tl*« 
grinding  surface  raised  into  tubcrculalud  transverse  ridges.  Tho 
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upper  tooth  with  two  ridges  and  throe  root*,  the  lower  teeth  with 
an  additional  (posterior)  rid  go  or  talon  mid  two  roots.  Tho  cor* 
vice!  vertebras  present  the  remarkable  anomaly  of  being  reduced  to 
six  in  number,  tho  usual  vertebral  formula  being  C 6,  1>  15-18, 
L and  C 25-29.  Rostrum  of  the  skull,  formed  by  tho  onion  of  the 

e maxillae  iu  front  of  the  anterior  nnrial  aperture,  shorter  than  the 
gth  of  the  aperture  and  scarcely  deflected  from  the  hssi-crsniil 
axis.  Tail  entire,  rounded  or  shovel-shaped.  Rudimentary  nails 
ou  the  fore  limbs.  Caecum  bifid.  Habitat  the  shores  of,  and  tho 
great  rivers  which  empty  themselves  into,  the  Atlantic  within  the 
tropics.  The  American  and  African  form*  are  generally  considered 
to  ho  distinct  species  [At.  anstiaiis  and  M.  scnegalcttsis),  though 
they  differ  but  little  from  each  other  in  anatomical  diameters  and 
iu  habits.  They  are  rather  fluviatilo  than  marine,  ascending  largo 
rivers  almost  to  their  sources.  See  Manatee. 

Halicore.'~\n  the  upper  jaw  s pair  of  large,  nearly  straight,  tusk- 
like incisors,  directed  downwards  and  forwards,  partially  coated 
with  enamel.  In  tho  male  they  have  persistent  pulps,  and  bevelled 
cutting  edge^  which  project  a short  distance  from  die  mouth,  but 
in  tho  female,  though  they  remain  through  life  in  the  alvooUr 
cavity,  they  are  not  exserted,  and,  the  pulp  cavity  being  filled  with 
oateodentine,  they  soon  cease  to  grow  (as  ui  the  female  Narwhal). 
In  the  young  there  is  also  a second  small  deciduous  incisor  on 
each  aide  above.  At  this  age  there  are  alao  beneath  the  homy  plate 
which  covers  the  anterior  portion  of  the  mandible  four  pair*  of 
•lender  conical  teeth  lodged  iu  wide  alveolar  depressions.  These 
become  absorbed  before  the  animal  reaches  maturity.  The  molar* 
are  usually  sometimes  f,  altogether,  but  not  all  in  place  at  once, 
os  the  first  full*  before  tho  last  rises  above  the  gum  ; they  arc  more 
or  Ira*  cylindrical  in  section,  except  the  last,  which  is  compressed 
and  grooved  laterally,  without  distinction  into  crown  and  root, 
increasing  in  size  from  before  backwards,  with  persistent  pulps  and 
no  caomcL  The  summits  of  the  crowns  arc  tubcrculated  before  wear- 


ing, afterward*  flattened  or  slightly  concave.  Skull  with  rostrum 
formed  by  tho  union  of  the  premaxilla  in  front  of  the  narisl 
aperture,  longer  than  the  aperture  itself,  bendiug  downwards  at  a 
right  angle  with  the  bast-cranial  axis,  and  enclosing  the  sockets 
of  the  large  incisor  tusks.  Anterior  part  of  the  lower  jaw  bent 
down  in  a corresponding  manner.  Vertebra?:  C7,  D 18-1 9,  L ami 
C30.  Toil  broadly  notched  in  the  middle  line,  and  with  two  pointed 
lateral  lobes.  No  nail*  on  the  foro  limbs.  Caecum  single. 

Tho  Dugong*  are  more  distinctly  marine  in  their  habit*  than  the 
Manatees,  feeding  chiefly  on  sea-water  nlgr.  They  inhabit  the 
shallow  bava  and  crock*  of  the  Red  Sea,  east  coast  of  Africa, 
Ceylon,  islands  of  tho  Ray  of  Bengal  and  the  Indo-Malayan 
Archipelago  (including  tho  Philippine*),  and  the  north  cou»t  of 
Australia,  ranging  from  Barrow  Reef*  on  the  west  to  Morcton  Bay 
on  the  east.  Though  tho  distinctive  characters  we  not  very 
obvious,  they  have  been  divided  into  threw  species,  according  to 
the  localities  which  they  respectively  inhabit H.  /nicniaca/* 
from  the  Red  8co,  H.  dugong  from  the  Indian  eras,  and  If. 
australis  from  Australia.  The  last-named  has  lately  been  the 
object  of  a regular  " fishery,"  chiefly  on  account  of  its  oil,  which  is 
peculiarly  clear,  limpid,  and  free  from  disagreeable  smell,  and  is 
said  to  have  tho  same  medical  properties  as  cod-liver  oiL  Although 
often  stated  in  books  to  attain  the  length  of  20  feet  wheu  adult, 
there  docs  not  appear  to  be  any  evidence  from  actual  specimen* 
in  museums  that  Dugongs  ever’ reach  half  that  site,  8 feet  being 
the  common  length  of  adult  animals. 

Khylina. — No  teeth,  their  place  being  supplied  functionally 
by  the  dense,  strongly-ridged,  horny  oral  plate*.  Premaxillary 
rostrum  about  as  long  as  the  anterior  norial  aperture,  and  moderately 
deflected.  Vertebra::  C 7,  D 19,  L and  C 34-37.  Head  venr  small 
in  proportion  to  the  body.  Tail  with  two  lateral  pointed  lobe*. 
Pectoral  limbs  small  and  truncated.  Skin  naked  and  covered  with 
a very  thick,  hard,  rugged  bark-like  epidermis.  Stomach  without 
areal  appendages  to  tho  pyloric  cavity.  Ca?cum  simple. 

Only  one  species  of  this  grnus  i*  known,  It.  stelleri,  the  Northern 
Sea-cow,  by  far  the  largest  animal  of  the  cider,  attaining  tho  length 
of  20  to  25  feet  It  v u formerly  an  inhabitant  of  the  shores 
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of  two  small  idnmU  in  the  North  Pacific,  Behring's  and  the 
adjacent  Copper  Island,  on  the  former  of  which  it  waa  discovered 
toy  the  ill-fated  novigatvr  whose  name  the  island  bears,  when,  with 
his  accomplished  companion,  tbe  German  naturalist  Stcikr,  he  was 
wrecked  upon  it  in  1741.  Twenty-seven  year*  afterwards  (17«S), 
as  is  commonly  supposed,  the  last  of  the  race  was  killed,1 * *  and  its  : 
▼cry  existence  would  hare  been  unknown  to  science  but  for  the  ; 
i«trnwtiag  account  of  it*  anatomy  and  habits  left  by  Btefler,  and 
tin  lew  more  or  lc*  perfect  skeletons  which  have  recently  rewarded 
tbe  rcsen r cbea  carried  on  in  tin-  frown  soil  of  the  iokuds  around 
which  it  dwelt.  There  is  no  crideuce  at  present  of  ita  having  inhab- 
ited any  other  coasts  than  those  of  the  island*  just  named,  though 
U can  baldly  be  supposed  that  it*  range  was  always  so  restricted. 
ITben  find  dtteovervd  it  was  extremely  numerous  in  the  aha! low 
hays  round  Behring'*  Island,  finding  abundant  nutriment  in  the 
large  laminaria;  growing  in  tbe  sea.  Ju  extirpation  is  entirely 
due  to  tbe  Kna-sian  hunters  and  traders  who  followed  upon  the 
traeik  of  the' explorer*,  and  who,  upon  8 teller's  suggestion,  Hved 
Upon  the  fteth  of  the  great  Sea-cows.  It*  restrict* d distribution, 
large  aise,  inactive  habits,  fearlessness  of  mas,  and  even  its  affec- 
tionate disposition  towartls  its  own  kind  when  wounded  or  in 
ifistress,  all  contributed  to  accelerate  its  final  extinction. 

Extinct  Si  hex  i a. 

Tbe  Miocene  and  early  Pliocene  sens  of  Europe  abounded  in 
8irenians,  to  which  the  generic  name  of  BtUUhcrittm  was  given 
Kanp.  They  hid  large  tusk-like  incisors  in  tbe  upper  jaw,  as  in 
the  etistiug  Uugongs,  though  not  so  greatly  developed.  Their 
molar  teeth  were  | or  #,  anteriorly  simple  and  single-rooted, 
]wteriozly  those  above  with  throe  ana  those  below  with  two  roots, 
and  with  enamelled  and  tubercuktod  or  ridded  crowns,  in  all 
which  raepectstbey  mow  resemble  those  of  the  Manatee  than  of  the 
Dngong.  The  anterior  molars  were  deciduous.  Some  specie*  aft 
bast  hod  nasul  bones,  short,  broad,  but  normal  in  position,  whereas 
in  all  tbs  existing  genera  these  banes  are  quite  rudimentary.  An- 
other and  still  more  important  evidence  of  conformity  to  the  general 
mammalian  type  is  the  better  development  of  tbe  peine  lone,  and  tbe 
presence  of  a small  stvliforu  femur  articulated  to  the  acetabulum, 
although  no  trace*  of  any  other  part  of  tire  limb  have  been  die* 
covered.  These  ancient  Sireniaus  were  thus,  in  dental,  cranial,  and 
ether  osteological  characters,  leas  specialized  than  are  either  of  the 
existing  species,  and,  if  the  intermediate  links  could  be  discovered, 
might  well  be  looked  upoq  as  ancestral  forms  from  which  the  latter 
have  been  derived,  but  at  present  the  transitional  conditions  have 
not  baea  detected.  So  £sr  as  is  y«t  known,  when  change*  in  the 
physical  conditions  of  the  European  sea*  rendered  them  unfitted  to 
he  the  habitation  of  Sirenians,  the  llalithrrium  type  still  prevailed. 
Ff  the  existing  Dugongs  and  Manatees  aw  descended  from  It, 
their  evolution  must  have  taken  place  during  the  Pliocene  and 
Pleistocene  epochs,  the  one  in’  seas  to  the  east,  tbe  other  to  tbo 
west  of  the  African  continent,  which  ha*  long  formed  a barrier  to 
their  intercommunication.  Halitherium  remains  have  been  found  in 
many  parts  of  Germany,  especially  near  Darmstadt,  also  in  France, 
Italy,  Belgium,  Melts,  the  isthmus  of  Boer,  Ac*.  Until  lately 
none  were  known  from  England,  probably  owing  to  the  absence  of 
bed*  of  an  aga  corresponding  to  those  ra  which  they  are  found 
on  the  European  continent ; but  recently  a skull  and  several  teeth 
hare  been  detected  among  the  rolled  debris  of  Miocene  formations, 
ont  of  whkh  the  Rod  Crag  of  Suffolk  is  partially  composed.  The 
species  are  not  yet  satisfactorily  characterized.  Some  of  them 
appear  to  have  attained  a larger  site  than  the  existing  Manatee  or 
Dogong.  One  of  these  from  the  Pliocene  of  Italy  and  France, 
having  but  t molar  teeth,  has  been  separated  generic-ally  under  the 
name  of  Fokinothcrium  by  Capellini,  by  wl»om  it  has  been  fully 
described.  A portion  of  a skull  found  in  Belgium  has  been  named 
CraorilAtriutn  by  Van  Bcncden ; and  acme  compressed  teeth,  aomo- 
what  similar  to  bat  larger  than  those  of  the  Dugong,  discovered 
in  the  department  of  Lot-ct-Garonne,  France,  gave  origin  to  the 
genus  7f '/tiodnt  of  E,  lartrt.  Of  this  more  complete  remains  hare 
recently  been  described  by  Delfortric.  The  rostrum  is  more  elong- 
ated than  in  IlaltiJuriMm,  but  the  skull  k otherwise  very  similar, 
as  are  the  molar  teeth.  The  incisors  are  very  large,  exocrtcd, 
strongly  compressed,  almost  sabrc-llke,  rounded  on  the  upper  or 
anterior  carfare,  sharp  below,  concave  on  the  external  and  convex 
on  the  inner  side,  ana  transversely  strutted. 

7'iieAwicaHlAiu  of  Brandt,  from  the  Vicuna  basin,  b also,  accord- 
ing to  You  Bcncden,  another  form  of  Sirmia,  of  which,  however, 
tbe  skull  is  not  known.  In  various  Miocene  and  perhaps  Eocene 
marine  formations  of  the  United  State*  of  America  remain*  of 
Siren iam  have  been  found,  hot  mostly  in  such  a fragmentary  con- 
dition that  they  afford  at  present  little  evidence  of  the  early  history 
of  the  group  ia  that  country.  A more  satisfactory  discovery  is  that 

1 Nordendtiold,  during  hi*  reeent  voyage  in  the.*4  Vega,"  obtained 

some  ia/cswiatiMi  from  natives  of  Behring ‘a  Inland  which  led  him  Vo 

believe  that  a few  individuals  uj  havo  survived  to  a much  later  date, 

even  to  1854. 
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| of  a neatly  complete  skull  and  some  bones  from  a limestone  Tertiary 

I formation  in  Jamaica.  It  is  of  smaller  sue  than  the  Alsuatec,  ami 

I as  far  as  the  teeth  are  concerned,  of  a still  more  generalized  character 
than  HalitMcrium,  the  dentition  being  apparently  f f,  e f , p f, 
m f — 48.  The  incisor*  are  small,  not  developed  into  tusks;  the 
canines  ( wonting  in  oil  existing  Sueaians)  are  rather  larger  than 
the  incisora  judging  by  tlu*  sockets;  and  the  raolaraare  liL-phodnnt, 
and  covered  with  enamel.  It  has  been  described  by  PwfetMf  Owcis 
under  the  name  of  Prorasitmn*  mimumbs.  U nfortunately  wn  have 
no  kuowkdge  of  the  geological  antiquity  of  tbe  formation  in  which 
it  was  embedded.  Lastly  must  be  mentioned  tbe  £tdhcruam 
egyptiaeum,  Owen,  founded  on  the  cast  of  a brain,  with  a small 
quantity  of  surrounding  boue,  discovered  in  tho  nummuTitic  kmc- 
atoue  of  Kooreio  age  of  tire  Mokattnm  Hill*,  nearCniro.  The  brain 
is  narrow? r titan  in  Jlmuntur,  and  lesemblra  that  Of  JSnfiTAervmB. 
Tlik  is  of  interest  os  the  meet  ancient  known  evidence  of  any 
Siren  ion  whose  ago  has  been  geologically  determined. 

The  few  facts  as  yet  collected  relatin'*  to  tho  former  history  of 
the  St  re  ufa  Wave  us  n*  much  in  the  nark  aa  to  the  origin  and 
affinities  of  this  peculiar  group  of  animals  as  wa  were  when  we  only 
knew  the  living  rnembors.  They  lend  no  oeuutvnsnee  to  their 
association  with  the  Cdaeett,  and  on  the  other  hand  their  supposed 
affinity  with  the  Ungnlaia,  so  much  favoured  by  modern  zoologists, 
receive*  no  very  material  support  from  them. 

Bib!f+grap Ay  of  Sirenfa.— J.  P.  Brandt,  tjmWs  firmolcylr*,  St  Pclrnbarp. 
3 UKicuU.  1S4S-SI-4S,-  an  exhaustive  fti  ruunt  of  the  anatomy.  efllnhlr*,  an.l 
literature  of  the  group,  with  cop  pus  Must  tattoos  of  the  osteoloyy  of  Khftloa, 
A iratemg  of  Dvpcmy  ; — Erentrd  Home,  Phil.  JV*#*-,  tlWO,  p.  3IA ; Owen.  /’roc 
Tool,  dec.,  1S3*.  p.  2*.  JJoaatot  s— Vreltk.  Bijdr.  lot  d*  Dltrlttodt,  I AVI ; Murir. 
Trmm.  Xooi.  Soc.  Lomd^  vaL  vHJ.  p.  127,  1670.  and  vol.  xt  |>.  I*.  I880|  Oarrod. 

vol.  x.  p.  1ST,  1871.  £iUmLt  Burnt*  ?— Cereals,  Journal  de  Zooteyic, 
torn.  I.  W 333, 1371. 

, Ordke  CETACEA. 

This  is  perhaps  the  most  distinctly  circumscribed  and 
natural  of  all  tho  larger  group*  into  which  the  class  in 
divided. 

The  external  form  is  Fish- like,  the  body  being  fusiform, 
passing  anteriorly  into  tho  head  without  any  distinct  con- 
striction or  neck,  and  posteriorly  tapering  off  gradually 
towards  the  extremity  of  the  tail,  which  is  provided  with  a 
pair  of  lateral,  pointed  expansions  of  skin  supported  by 
dense  fibrous  tissue,  called  “flukes,”  forming  together  a 
horizontally  placed  triangular  propelling  organ,  notched  in 
the  middle  line  behind. 

Tho  head  is  generally  large,  in  some  species  attaining  to 
even  more  than  one-third  of  the  entire  length  of  the  animal, 
and  tho  aperture  of  tho  mouth  is  always  wide,  and  bounded 
by  stiff  immobile  lips.  The  fore  limbs  are  reduced  to  tho 
condition  of  flattened  ovoid  paddles,  encased  in  a continuous 
integument,  showing  no  external  sign  of  division  into  fora 
arm  opd  mantis,  or  of  sepamto  digits,  and  without  any 
trace  of  nails.  There  are  no  signs  of  hind  limbs  vitiblo 
externally.  The  general  surface  of  the  skin  is  smooth  and 
glistening,  and  devoid  of  hair,  although  in  many  species 
there  are  a few  fine  bristles  in  the  neighbourhood  of  tho 
mouth,  which  may  persist  through  life  or  be  present  only 
in  the  young  state.  Immediately  beDeath  the  skin,  and 
intimately  connected  with  it,  is  a thick  layer  of  fat,  held 
together  by  a dense  mesh  of  areolar  tissue,  constituting  thw 
“ blubber,"  which  serves  the  parpose  of  the  baity  covering 
of  other  mammals  in  retaining  the  heat  of  the  body.  In 
nearly  all  species  a compressed  median  dorsal  tegumentary 
fin  is  present.  Tho  eye  is  small,  and  is  not  provided  with 
a nictitating  membrane  or  true  lacrymal  apparatus.  The 
external  auditory  mcatns  is  n very  minute  aperture  in  tbe 
skin  situated  at  a short  distance  behind  the  eye,  and  there 
is  no  vestige  of  a pinna.  Tho  nostrils  open  separately  or 
by  a single  crescentic  valvular  aperture,  not  at  the  extremity 
of  the  snout,  hut  near  the  vertex. 

The  bones  generally  aro  spongy  in  texture,  the  cavities 
being  filled  with  oil.  In  the  vertebral  column,  the  cervical 
region  is  remarkably  short  and  immobile,  and  the  vertebne, 
originally  always  seven  in  number,  are  in  * many  specie* 
more  or  loss  fused  together  into  a solid  mass.  The  odontoid 
process  of  the  axis,  when  that  bone  is  free,  i*  usually  very 
obtuBe,  or  even  obsolete.  Nona  of  the  vertebne  sre  united 
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together  to  form  a sacrum.  The  lumbar  aud  caudal 
vertebrae  are  numerous  and  large,  and,  as  their  arches  are 
not  connected  by  any  articular  processes  (zywpophyses), 
they  are  capable  of  a very  free  motion  in  all  directions. 
The  epiphyses  at  the  ends  of  the  vertebral  bodies  are  very 
distinct  flattened  disks,  not  nniting  until  after  the  animal 
has  attained  its  full  dimensions.1  There  are  largely 
developed  chevron  bones,  the  presenco  of  which  indicates 
the  distinction  between  the  caudal  and  lumbar  vertebras. 

The  skull  is  modified  in  a very  pecnliar  manner.  The 
brain-case  is  short,  broad,  and  high,  almost  spherical  in 
fact  The  supra-occipital  bone  rises  upwards  and  for- 
wards from  the  foramen  magnum,  to  meet  the  f rentals  at 
the  vertex,  completely  excluding  the  parietals  from  the 
upper  region  of  the  cranium.  The  frontala  are  expanded 
laterally  to  form  the  roof  of  the  orbits.  The  anterior 
narial  anerture  opens  upwards,  and  has  in  front  of  it  a 


corpora  cavernosa  are  attached  to  them.  In  some  species, 
to  the  outer  surface  of  these  are  fixed  other  small  bones  or 
cartilages,  the  rudiments  of  the  hind  limb. 

Teeth  are  generally  present,  but  exceedingly  variable  in 
number.  In  the  existing  species,  they  are  of  simple,  uni- 
form character,  all  having  conical  or  compressed  crowns 
and  single  roots,  and  are  never  preceded  by  milk  teeth. 
They  are  therefore  homodout  and  monophyodont.  In  one 
group,  the  Mystacocetes,  the  teeth  are  absent  (except  in  the 
fcetal  condition),  and  the  palate  is  provided  with  numerous 
transversely  placed  horny  lamina;  or  “baleen.”  The 
salivary  glands  are  rudimentary  or  absent  The  stomach 
is  multilocular.  Tbc  intestinal  canal  simple,  and  only  in 
some  species  provided  with  a small  caecum.  The  liver 
is  very  little  fissured,  and  there  is  no  gall-bladder.  The 
vascular  system  is  greatly  complicated  by  arterial  and 
venous  plexuses,  cr  retia  mirabUia,  The  larynx  is  of 
pecuhar  shape,  the  arytenoid  cartilages  and  the 
epiglott’s  being  much  elongated,  and  together  form- 
ing a tubular  prolongation,  which  projects  into  the 
posterior  nares,  and  when  embraced  by  the  soft 
palate  forms  a continuous  passage  between  the 
nostrils  and  the  trachea,  as  in  the  Ungulates,  bat 
in  a more  perfect  manner.  The  brain  is  large  re- 


form, and  with  its  surface  divided  by  sulci  into 
very  numerous  and  complex  convolutions.  The 
kidneys  are  deeply  lobulated.  The  testes  are  ab- 
dominal. There  are  no  vesiculse  seminales,  nor  os 
penis.  The  uterus  is  bicornuate,  the  placenta  non- 
deciduate  and  diffuse.  The  mammse  are  two  in 
u umber,  and  the  nipples  placed  in  depressions  on 
each  side  of  the  vulva.  The  principal  dnets  of 
the  gland  ore  dilated  during  lactation  into  large 
reservoirs,  into  which  the  milk  collects,  and  from 
which  it  is  injected  by  the  action  of  a compressor 
muscle  into  the  mouth  of  the  young  animal,  by 
which  means  the  process  of  sucking  under  water  is 
greatly  facilitated  and  expedited. 

The  animals  of  the  order  Cetacea  abound  in 
all  known  seas,  and  some  species  are  inhabitants 


F«a.  4?.— A Section  of  llie  Sltall  of  • Tonus;  Dolphin  ((IMt&pAalmt  auiat).  x|.  PMx,  pro-  .r  tL.  .jppr(,  aJu.  nnrl 

; J/x,  maxilla ; MB,  tallied  poitiofl  of  the  rotMthnoM;  am,  eatertor  naru;  A‘«,  01  ‘f1®  larger  livers  01  OOUtU  America  ana  ASIA, 
uuli  JT,  Inter-pertrUl ; Fr,  frontal:  Pa,  parietal ; 80,  iopra-ocelpital ; ExO,  M-OCtfpUal , Their  Organization  necessitates  their  Passing  their 

fiiSrtrSTSrlt  lacw  4*-*-*l»  sabs  - » .if.  !. - C .i  .w 

Inferior  dental  canal ; c|»,  coroaold  procett  of 


iSiiSSTni  Vamtr^vmvhr^  SK-  ii,  life  entirely  in  the  water,  as  on  land  they  are  abso- 
«;*»«*;  *«ri**Hi  lutely  helpless.  They  have,  however,  to  rise  very 


M,  bxaiby  »1 ; tA,  Uiyro-bjal,  From  OtU oiogf  MaovnaUa. 

more  or  less  horizontally  prolonged  rostrum,  formed  of  tho 
maxillm,  premaxillae,  vomer,  and  mesethmeid  cartilage,  ex- 
tending forwards  to  form  the  upper  jaw  orroof  of  the  mouth. 

There  are  no  clavicles.  Tho  humems  is  freely  movable 
on  the  Bcapula  at  the  shoulder-joint,  but  beyond  this’tbo 
articulations  of  the  limb  are  imperfect,  flattened  ends  of 
the  bones  coming  in  contact  with  each  other,  with  fibrous 
tissue  interposed,  allowing  of  scarcely  any  motion.  Tbe 
radius  and  ulna  are  distinct,  and  about  equally  developed, 
ond  much  flattened,  as  are  all  the  bones  of  the  manus. 
There  are  four,  or  more  commonly  five,  digits,  and  the 
number  of  the  phalanges  of  the  second  and  third  digits 
always  exceeds  the  normal  number  in  mammals,  sometimes 
very  considerably;  they  present  the  exceptional  character 
of  having  epiphyses  at  both  ends.2  The  jfclvis  is  repre- 
sented by  a pair  of  small  styliform  bones  placed  longitu 
dinaliy,  suspended  below*  and  at  Borne  distance  from  tbe 
vertebral  column  at  the  commencement  of  the  caudal  region. 
These  appear  to  represent  the  iachia,  as  the  crura  of  the 


1 ThU  U an  Important  dlitlnction  from  the  Sircnia,  but  a character 
common  to  nearly  all  other  maiumala.  It  is  doubtful  whether  there  is 
any  foundation  for  the  statement  that  these  epiphyses  remain  un united 
/or  an  exceptionally  long  period  in  the  Cttacca, 

* A character  repeated  in  some  of  the  heals. 


frequently  to  the  surface  for  the  purpose  of  respira- 
tion ; and,  in  relation  to  the  constant  upward  and  downward 
movement *in  the  water  thus  necessitated,  their  principal 
instrument  of  motion,  the  tail,  is  expanded  horixontally, 
quite  unlike  that  of  a Fish,  whose  movements  are  mainly  in 
straightforward  or  lateral  directions.  The  position  of  the 
respiratory  orifice  or  nostril  on  the  highest  pert  of  the 
head  is  very  important  for  this  mode  of  life,  as  it  is  tho 
only  part  of  the  body  the  exposure  of  which  above  the  sur- 
face is  absolutely  necessary.  Of  the  numerous  erroneous 
ideas  connected  with  natural  history,  few  are  so  widespread 
and  still  so  firmly  believed,  notwithstanding  repeated 
expositions  of  its  falsity,  as  that  the  Cetacea  spout  out 
through  their  blowholes  water  taken  in  at  tho  mouth. 
The  fact  is,  the  “ spouting,”  or  more  properly  “ blowing,” 
of  the  Whale  is  nothing  more  than  the  ordinary  act  of 
expiration,  which,  taking  place  at  longer  intervals  than 
inland  animals,  is  performed  with  a greater  amount  of 
emphasis.  The  moment  the  animal  rises  to  the  surface  it 
forcibly  expels  from  its  lungs  the  air  taken  in  at  the  last 
inspiration,  which  of  coarse  is  highly  charged  with  watery 
vapour  in  consequence  of  tbe  natural  respiratory  changes. 
This,  rapidly  condensing  in  tbe  cold  atmosphere  in  which 
the  phenomenon  is  generally  observed,  forms  a column  of 
steam  or  spray,  which  has  been  erroneously  taken  fox 
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water.  It  also  often  hap|>eiis,  especially  when  the  surface 
of  the  ocean  in  agitated  into  waves,  that  the  animal  com- 
menced its  expiratory  puff  before  the  orifice  boa  quite 
cleared  the  top  of  the  water,  some  of  which  may  thus  be 
driven  upwards  with  the  blast,  tending  to  complete  the 
illusion.  In  hunting  Whalen  the  harpoon  often  pierces 
the  lungs  or  air  passages  of  the  uufortuuate  victim,  and 
then  fountains  of  blood  may  be  forced  high  in  the  air 
through  the  blowholes,  as  commonly  depicted  in  scenes  of 
Arctic  adventure;  but  this  is  nothing  more  (allowance 
being  made  for  the  Whale's  peculiar  mode  of  breathing) 
than  what  always  follows  severe  wounds  of  the  respira- 
tory organs  of  other  mammals. 

All  the  Cetacea  are  predaceous,  subsisting  on  living 
animal  food  of  some  kind.  One  genus  alone  (Orca)  eats 
other  warm-blooded  animals,  as  seals,  and  even  members 
of  its  own  order,  both  large  and  small.  Many  feed  on 
fish,  others  on  small  floating  crustaceans,  pteropods,  and 
raedtime,  while  the  principal  staple  of  the  food  of  many  is 
constituted  by  the  various  species  of  cephalopods,  Lotigo 
and  other  Teuthidte,  which  must  abound  in  some  sens  in 
vast  numbers,  as  they  form  almost  the  entire  support  of 
some  of  the  largest  members  of  the  order.  In  size  the 
Cetacea  vary  much,  some  of  the  smaller  Dolphins  scarcely 
Exceeding  l feet  in  length,  while  others  are  the  most 
‘colossal  of  aU  animals.  It  is  true  that  most  statements  of 
'their  bulk  found  in  general  and  even  zoological  literature  are 
greatly  exaggerated,  but  even  when  reduced  to  their  actual 
dimensions  (which  will  be  mentioned  under  the  respective 
genera)  some  of  the  existing  Whales  exceed  in  Bize  that  of 
any  animal  living  either  at  present  or  in  former  times  of 
which  we  have  any  certain  evidence.  With  some  excep- 
tions, the  Cetacea  generally  are  timid  inoffensive  animals, 
active  in  their  movements,  and  very  affectionate  in  their 
disposition  towards  one  another,  especially  the  mother 
towards  the  young,  of  which  there  is  usually  but  one,  or 
at  most  two,  at  a time.  They  are  generally  gregarious, 
swimming  in  herds  or  M schools  ” (so  termed  by  the  whalers) 
sometimes  amounting  to  many  thousands  in  number; 
though  some  species  have  hitherto  only  been  met  with 
either  singly  or  in  pairs. 

Relatione  of  the  different  Cetacea  to  each  other  and  to 
other  Mammal*. — As  before  said,  the  Cetacea  form  a per- 
fectly well-defined  group,  ebarply  separated  from  all  other 
mApmals,  and  with  bo  outlying  or  doubtful  forme  at  present 
known.  Among  the  existing  members  of  the  order,  there 
are  two  very  distinct  types,  tho  Toothed  Whales  or 
Odontoccli  and  the  Baleen  Whales  or  Myetacoceti,  which 
present  as  many  marked  distinguishing  structural  characters 
as  are  found  between  many  other  divisions  of  the 
Mammalia  which  are  reckoued  as  orders.  The  extinct 
Zeuglodorty  so  far  os  its  characters  are  known,  does  not 
fall  into  either  of  these  groups,  but  is  in  some  respects 
an  annectant  form,  and  therefore  must  be  placed,  provi- 
sionally at  least,  in  a third  group  by  itself.. 

The  Mystacocetes  appear  at  first  sight  to  be  the  most 
Specialized  and  aberrant  of  the  existing  Cetacea^  as  indicated 
by  the  absence  of  teeth,  the  presence  of  baleen,  and  the 
form  and  size  of  the  mouth ; but,  as  we  see  in  other  groups, 
dental  characters,  and  all  such  as  relate  to  the  prehension 
of  food  generally,  are  essentially  adaptive  and  Consequently 
plastic  or  prone  to  variation,  and  hence  cannot  well  be 
relied  upon  as  tests  of  affinity.  In  another  character,  also 
adaptive,  the  laxity  of  the  connexion  of  the  ribs  with  the 
vertebral  column  and  with  the  sternum,  and  the  reduction 
of  that  bone  in  size,  allowing  great  freedom  of  expansion 
of  the  thoracic  cavity  for  prolonged  immersion  beneath  the 
water,  the  Mystacocetes  have  passed  beyond  the  Odooto- 
cetes  in  specialization.  On  the  other  hand,  the  greater 
symmetry  of  the  skull,  tho  more  anterior  position,  of  the 


external  nostril*  and  their  double  external  orifice,  the  form 
of  the  nasal  bones,  the  presence  of  a distinctly  developed 
olfactory  organ,  the  mode  of  attachment  of  the  periotic 
bone  to  the  cranium,  the  presence  of  a ciecuni  and  the 
regular  arrangement  of  the  alimentary  canal,  the  more 
normal  characters  of  the  inanus  and  the  better  develop- 
ment of  the  muscles  attached  to  it,  and  the  presence,  in 
many  species  at  least,  of  parts  representing  not  only  the 
bones  but  the  muscles  and  ligaments  of  a hind  limb,1  all 
show  less  deviation  from  the  ordinary  mammulian  type 
than  is  presented  by  the  Odontocetes.  Taking  all  these 
characters  into  consideration,  it  does  not  appear  reason- 
able to  suppose  that  either  type  has  been  derived  from 
tho  other,  at  all  events  in  the  form  in  which  we  see  it  now, 
but.  rather  that  they  ore  parallel  groups,  both  modified 
in  different  fashions  from  common  ancestors. 

Among  the  Mystacocetes,  in  the  especially  distinguish- 
ing characters  of  the  division,  the  Baleenopterx,  are  less 
specialized  than  the  Balxnee,  which  in  the  greater  size  of 
the  head,  the  length  and  compression  of  the  rostrum,  the 
development  of  the  'baleen,  and  shortness  of  the  cervical 
region  are  exaggerated  forum  of  the  type,  and  yet  they 
retain  more  fully  some  primitive  characters,  ax  the  better 
development  of  the  hind  limb,  the  pentadactylous  manus, 
and  the  absence  of  a dorsal  fin.  Both  forms  are  found 
distinct  in  a fossil  state  as  for  back  as  the  early  Pliocene 
age,  but  generally  represented  by  smaller  species  then 
those  now  existing.  The  Mystacocetes  of  the  Miocene 
seas  were,  so  far  as  we  know  at  present,  only  BalmnopteriCj 
some  of  which  (Cetciherivm)  were,  in  the  elongated  flattened 
form  of  tho  nasal  bones,  the  greater  distance  between  the 
occipital  and  frontal  bone  at  the  top  of  tho  head,  and  the 
greater  length  of  the  cervical  vertebrae,  more  generalized 
than  those  now  existing.  In  the  shape  of  the  mandible 
also,  Van  Beneden,  to  whose  researches  wo  are  chiefly 
indebted  for  a knowledge  of  these  forms,  discerns  some 
approximation  to  the  Odontocetes. 

Among  the  last-named  group  there  are  several  distinct 
types,  of  which  that  represented  by  PlatanieteL,  although  in 
some  respects  singularly  modified,  has  been  considered  to 
present  on  the  whole  approximations  towards  the  more 
normal  and  general  type  of  mammalian  structure.  It  is 
therefore  interesting  to  find  a similar  form  well  represented 
among  the  earliest  fossil  remains  of  Cetaceans  in  Europe. 
Almost  all  the  other  members  of  the  suborder  range  them- 
selves under  the  two  principal  heads  of  Ziphioids  (or 
Physeteroids)  and  Delphinoids.  The  former  is  an  ancient 
and  once  abounding  type,  of  which  the  Sperm  Whale 
(Phyeeter)  is  a highly  specialized  form.  Among  the  latter, 
Olobicepkalti*  is  a modified  form  as  regards  the  structure 
of  its  anterior  extremity,  and  Monodon  ss  regards  its 
dentition,  while  pelpkinut  with  its  various  minor  subdivi- 
sions may  be  regarded  as  the  dominating  type  of  Cetaceans 
at  the  present  day,  abundant  in  slightly  differentiated 
species  and  abundant  in  individuals.  They  are  in  this 
respect  to  the  rest  of  the  order  much  as  the  hollow-horned 
Ruminants  are  to  the  Ungulates.  * 

The  earliest  Cetaceans  of  whose  organization  we  have 
anything  like  complete  evidence  are  the  Zeuglodons  of  tho 
Eocene  period,2  which  approach  in  the  structure  of  skull  and 
teeth  to  a more  generalized  mammalian  type  than  either  of 
the  existing  suborders.  The  smallness  of  the  cerebral  cavity 
compared  with  the  jaws  and  tho  rest  of  the  skull  they  share 
with  the  primitive  forma  of  many  ptber  types.  The  forward 
1 These  have  recently  been  described  In  detail  by  Professor  Strath  era 
in  the  Journal  of  Anatomy  and  Phytiology,  1881.  ^ 

1 The  cervical  vertebra  of  Palmocetut,  supposed  to  be  from  the  Cam- 
bridge Greensand,  and  a tingle  caudal  vertebra  lately  found  in  the 
Upper  Eocene  at  Roydon  in  Hampshire,  may  for  the  present  be  omitted 
from  consideration,  as  too  inconclusive  loathe  nature  of  the  evidence 
they  afford  aa  to  the  history  of  the  group. 
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poeitioo  of  thf  nir ial  aperture  and  the  length  ana  Hotness 
pf  the  nasal  bones,  which  difitiagurab  them  from  oil  exiating 
forms,  we  must  also  enppose  to  be  a character  at  one  time 
common  to  all  Cetaceans,  though  now  retained  (but  to 
a less  degree)  only  by  the  Mystacocetes.  Even  Squaiodan, 
■which  in  its  hetcTudont  dentition  so  ranch  resembles 
JSeugtodon  as  to  have  been  placed  by  some  zoologists  rrr 
the  same  genua,  entirely  differs  from  ft,  and  conforms  with 
the  ordinary  Dolphins  in  its  essential  cranial  characters. 

The  origin  of  the  Cetacea  is  at  present  involved  in  much 
♦bscurity.  They  present  no  signs  of  dosor  affinity  to  any 
of  the  lower  classes  of  vertebrates  than  do  many  other 
members  of  their  own  class.  Indeed  in  all  that  essentially 
distinguishes  a mammal  from  the  oviparous  vertebrates, 
whether  in  tha  osseous,  nervous,  reproductive,  «r  any  other 
system,  they  are  as  truly  mammaliau  as  any  other  group. 
Any  supposed  marks  of  inferiority,  as  absence  of  limb 
structure,  of  hairy  covering,  of  lacrymal  apparatus,  ire,  are 
obviously  modifications  (or  degradations,  as  they  may  be 
termed)  in  adaptation  to  their  special ‘mode  of  life.  The 
characters  of  the  teeth  of  Zenyhdon  and  other  extinct 
forma,  and  also  of  the  foetal  Mystacocetes,  clearly  indicate 
that  they  bare  been  derived  from  mammals  in  which  the 
heterodont  type  oi  dentition  was  fully  established.  The 
steps  by  which  a land  mammal  may  hare  been  modified 
into  a purely  aquatic  one  are  clearly  indicated  by  the  stages 
which  still  survive  among  the  Carnivora,  in  the  (Maria,  and 
in  the  true  Seals.  A further  change  in  the  same  direction 
would  produce  an  animal  somewhat  resembling  a Dolphin, 
and  it  has  been  thought  that  this  may  hare  been  the  route 
by  which  the  Cetacean  form  has  been  developed.  There 
•re,  however,  great  difficulties  in  the  way  of  this  view.  If 
the  hind  limbs  had  ever  been  developed  into  the  very 
efficient  oquatic  propelling  organa  they  present  in  the  Seals, 
it  is  not  easy  to  imagine  how  they  could  have  become 
completely  atrophied  and  their  function  transferred  to 
the  tail  It  is  more  likely  that  the  Whales  were  derived 
from  animals  with  long  tails,  which  were  used  in  swimming, 
eventually  with  such  effect  that  the  hind  limbs  became  no 
longer  necessary.  The  powerful  tail,  with  its  lateral 
entaneous  flanges,  of  an  American  species  of  Otter 
(Ptenmura  vandbachii)  may  give  an  idea  of  this  member 
in  the  primitive  Cetaceans.  Bat  the  structure  of  the 
Cetacea  is,  in  so  many  essential  characters,  so  unlike  that 
of  the  Carnivora  that  the  probabilities  arc  against  these 
orders  being  nearly  related  Even  in  the  skull  of  tho 
Zeuglodon,  which  has  been  cited  os  presenting  a great 
resemblance  to  that  of  a Seal,  quite  as  many  likenesses 
may  bo  traced  to  one  of  tho  primitive  Pig-like  Ungulates 
(except  in  the  purely  adaptive  character  of  the  form  of  the 
teeth),  while  the  elongated  larynx,1  complex  stomach, 
simple  liver,  reproductive  organs  both  male  end  female, 
and  foetal  membranes  of  the  existing  Cetacea  are  far  more 
like  those  of  that  group  than  of  the  Carnivora.  Indeed  it 
appears  probable  that  the  old  popular  ides  which  affixed  the 
*»ame  of  41  Sea-Hog  **  2 to.  the  Porpoise  contains  a larger 
element  of  truth  than  the  speculations  of  many  accomplished 
zoologists  of  modern  times.  The  fact  that  Plaiamsta,  which, 
as  mentioned  above,  appears  to  retain  more  of  the  primitive 
characteristics  of  the  group  than  any  other  exist*  ug  form, 
and  also  the  somewhat  related  Inia  from  South  America, 
sue  both  to  the  present  day  exclusively  flnviaiUe,  may 
point  to  tho  freshwater  origin  of  tho  whole  group,  in 
which  case  their  otherwise  rather  inexplicable  absence 
from  the  seas  of  the  Cretaceous  period  would  be  accounted 
for. 


1 There  Is  much  wmbhoce  is  the  larynx  of  the  Hippopotamus, 
bat  none  in  that  of  th«  Beal,  to  the  mot*  oit»o  fat  the  Cetacea. 

1 German,  MferscJivxm,  whence  the  French  llarmiun.  "Porpoiae ' 
tt  said  to  bo  derived  from  “ Parc-poiuon  " 
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the  BALdUOLDC*,  or  IF katoem  JVhaUs, 

Twth  never  fonctienaffy  developed,  but  ibravs  disappearing 
before  the  clou  of  isaa  tUcriiK  life.  Paints  prodded  with  phttwe 
orb.-ilrenoT**  whakhaae."  Skull  symmetrical.  NaXal  bones  ton- 
ing & roof  to  the  anterior  no  sal  p-iaaogpa,  which  axe  directed  spudn 
ana  forwards.  3!  axil  In  produced  in  front  of,  but  not  over,  the 
orbital  process  of  the  frontal  Lacrymal  bones  small  and  distinct 
from  the  jugal.  Tympanic  bone  anlrylcwcd  with  the  periotic,  which 
is  attached  to  the  base  of  the  cranium  bv  two  strong  rfvvergrag 
processes.  Oi  factory  orjjan  distinctly  developed.  Kami  of 

moiuliUc  arched  outwards,  tBeir  anterior  ends  meeting  at  an 
angle,  and  connected  by  fibrous  tissue  without  azxy  tree  synishyxia. 
All  the  ribs  at  their  upper  extremity  articulating  only  with  the 
transverse  processes  of  tho  vertebne  ; their  capitular  processes 
when  present  not  articulating  directly  with  tho  bodice  of  tho 
vembne.  Sternum  com  peer  d of  a tmrlo  piece,  and  articulating 
only  with  a single  pair  of  riba.  hie  oesiued  sternal  ribs. 
External  opening*  of  nostrils  distinct  from,  each  other,  longitudinal. 
A short  ooniral  aecum. 

These  aaimnls  hare,  when  fn  the  ftrtsl  state,  numerous,  minute, 
calcified  teeth  lying  in  the  dental  groove  ef  both  upper  and  lower 
jaws.  Thoy  are  best  developed  a bo  at  the  middle  at  fatal  hfa,  after 
which  period  they  are  absorbed,  awl  no  trecoof  them  remains  at  the 
time  of  birth.*  The  baleen  or  whalebone  does  not  make  iu  appear- 
ance until  after  birth.  It  consists  of  a series  of  flattened  horny 
plates,  between  three  and  four  hundred  in  number,  on  each  ride  of 
the  palate,  with  a bare  interval  along  the  middle  line.  .They  are 
placed  transversely  to  the  long  ax»  of  the  palate,  with  wry  abort 
intervals  between  them.  Each  plats  or  blade  la  somewhat  triangular 
in  form,  with  the  base  attached  to  the  palate  and  tha  apex  hanging 
downwards.  Tbs  outer  edge  of  the  blade  is  hard  and  smooth,  but 
the  nmer  edge  and  apex  fray  out  into  tong  bristly  fibres,  so  that  the 
roof  of  the  whale’s  mouth  looks  as  if  covered  with  hair,  as  described 
by  Aristotle.  At  the  inner  edge  of  each  principal  blade  are  two 
or  three  much,  smaller  or  subsidiary  blades.  The  principal  blades 
are  longest  near  the  middlo  of  the  series,  and  gradually  diminish 
towards  the  front  and  back  of  the  mouth.  Tho  horny  plates  grew 
from  a dense  fibrous  and  highly  vascular  matrix,  which  coven 
the  palatal  surface  of  the  maxillae,  nod  which  sends  ant  lamellar 
processes,  one  of  which  prostrates  the  hose  of  each  blade.  More- 
over, the  free  edge  of  thcao  processes  is  covered  with  very  lon^f 
vascular  thread-like  papilla,  one  of  which  forms  the  central  axis 
of  each  of  the  hair-like  epidermic  fibres  of  which  the  blade  k mainly 
composed.  A tranter**  section  of  frvwi  whalebone  shows  that  it 
la  made  up  of  numbers  of  these  soft  vascular  papillr,  circular  in 
outline,  each  surrounded  by  concentrically  arranged  epidermic  dlls* 
the  whole  bmmd  together  by  other  epidermic  cells,  umt  constitute 
tho  smooth  cortical  (so-called  ‘'enamel’*)  surface  ef  the 
which,  darintegraling  at  the  free  edge,  allows  the  in  dir  ideal  fibres 
to  become  loose  and  assume  the  hair- like  appearance  before  spoken 
of.  These  fibres  differ  from  hairs  in  not  being  formed  in  depressed 
follicles  in  the  enderon,  but  rather  nwemMo  the  fibres  compos- 
ing the  horn  of  the  Rhinoceros.  The  whalebone  in  fact  consists 
of  nothing  more  than  modified  pap  dim  of  the  buccal  mucous 
membrane,  with,  on  excessive  and  cornilied  epithelial  development. 
The  blades  are  supported,  and  bound  together  for  a certain  distance 
from  their  base,  by  a man  of  leas  hardened  epithelium,  secreted 
by  the  surface  of  the  palatal  mvmbtans  or  matrix  of  the  whale- 
bone  in  the  intarvalaof  the  lamellar  processes  This  is  the  “ inter- 
mediate substance"  of  Hunter,  tno  "gum”  of  the  whalers. 
Baleen  varies  much  in  colour  in  different  species.  In  some  it  is 
almost  jet  black,  in  others  slate  colour,  horn  colour,  yellow,  or  even 
creamy-white.  In  gome  the  blades  arc  variegated  with  longitudinal 
•tripes  of  different  huso.  It  differs  also  greatly  in  other  respects, 
being  short,  thick,  eearae,  and  stiff  in  some,  and  greatly  elongated  and 
highly  elastic  in  those  species  in  which  it  has  attained  its  fullest 
development  Its  function  is  to  strain  the  writer  from  tho  small 
marine  molluscs,  cnHtaceess,  or  fish  upon  which  the  whales  atheist. 
In  feeding  they  fill  the  immense  mouth  with  water  containing  shoals 
of  these  small  creatures,  and  then,  on  their  dosing  the  jaws  and 
raising  the  tongue,  so  as  to  diminish  the  cavity  of  the  mouth,  the 
water  streams  out  through  the  narrow  intervals  between  the  hairy 
fringe  uf  the  whalebone  blade*,  and  escapee  through  the  lipe,  leaving 
the  living  prey  to  he  swallowed. 

Our  knowledge  ef  the  different  structural  modifications  st- 


* These  were  discovered  in  the  Gree*h«d  Whale  by  Oeofffoy  St 
Hilaire,  whose  observation  were  confirm  id  and  extended  to  other 
genera  by  Eeehrieht  They  here  lately  bran  very  folly  described  la 
Bnidmoptera  rostrate  by  Julia  (>«e*eeea  dt  Biotogie,  L,  1880). 

4 For  tbe  structure  of  whalebone,  ere.  Hairier,  41  Observations  on 
the  Structure  end  Economy  of  Wbeljs,"  PhS.  Tran*.,  1787  ; Eschriciit 
rad  Reinhardt,  On  the  Grocnh'-ul  Tight  lfWe,  Knjlixh  tranofsttoa 
by  the  Ray  Society,  1866,  pp.  67-78  ; end  W.  Turner,'  in  Trmn*.  Ron. 
Kdi*  . 1610. 
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tniio-'l  by  members  of  this  important  group  of  maminu!*,  though 
largely  increased  of  late  yean*,  in  still  irnperfo«i,.  Formerly  they 
were  all  divided  into  Right  Whales  (Balana)  and  Rorquals  or  Fin* 
wholes  (BalatMpiera),  the  latter  distinguished  by  their  smaller  heads, 
elongated  nud  slender  form,  free  cervical  vortebre,  tetraUictylou* 
manat,  and  the  presence  of  very  conspicuous  longitudinal  furrows 
or  folds  in  the  skin  of  the  throat  end  chest,  and  of  n small  adipose 
dorsal  fin.  Recent  discoveries  have,  however,  brought  to  light 
several  forms  holding  a somewhat  intermediate  position,  and  pre- 
senting combinations  of  characters  not  found  in  either  of  the  larger 
known  sections.  According  to  our  preeeut  knowledge  the  gronp  is 
naturally  divided  into  five  very  distinct  genera.  As  these  will  bo 
more  fully  described  in  the  article  Whale,  it  will  be  sufficient  at 
present  to  indicate  their  principal  characteristics. 

Balm .ici. — Skin  of  throat  smooth,  not  furrowed.  No  dorsal  fin. 
Cervical  vertebra  united  into  a single  mass.  Pectoral  limb  abort, 
broad,  and  pcntadactyloua.  Head  vary  largo.  Baleen  very  long  and 
uarrour,  highly  elastic  and  black.  Scapula  high,  with  a distinct 
coracoid  and  coronoid  process.  This  genus  contains  the  well-known 
Greenland  Right  Whale  ( B . myiticctxia)  of  the  Arctic  seas,  the  whale- 
boue  and  oil  of  which  are  so  much  valued  in  commerce,  and  also 
other  whales*  distinguished  from  this  by  .having  heads  somewhat 
smaller  in  proportion  to  the  body,  with  shorter  baleen,  and  a Inrger 
number  of  vertebra.  These  inhabit  the  temperate  eras  of  both 
northern  and  southern  hemispheres,  and  have  been  divided  by 
zoologists  into  several  species  in  accordance  with  their  geographical 
distribution,—  B.  biscaycmis  of  the  North  Atlantic,  B.  jvponica  of 
the  North  Pacific,  B.  australis  of  the  South  Atlantic,  and 
B.  anlijK'iarum  and  nomst-selaudm  of  the  South  Pacific ; but  tlio 
differential  characters  by  which  they  have  boon  separated— external 
as  well  as  anatomical — are  so  slight  and  so  liable  to  individual  varia- 
tion that  it  it  not  improbable  that  when  they  are  belter  known 
they  will  all  couie  to  be  regarded  as  forming  but  a single  sjiecira. 

jVwbalsna. — Known  chiefly  nt  prewmt  by  the  characters  of  the 
skeleton  and  balr-en,  which  are  very  different  from  those  of  all  other 
whales,  but  said  to  oombine  absence  of  plications  of  the  throat 
with  the  presence  of  a dorsal  tin.  The  cervical  vertebra  are  unitod. 
The  minus  small,  narrow,  and  tetradactyloua,  w anting  the  pollex. 
Tho  ribs  remarkably  expanded  and  flattened.  The  scapula  very 
low  and  broad,  with  completely  developed  acromion  ami  coracoid 
jwxxesaes.  Baleen  very  long,  slender,  elastic,  and  white.  A single 
at  present  Tory  nsre  species,  A’,  ma rpivfUa,  from  the  Australian  and 
New  Zealand  soas,  is  the  smallest  of  the  Wbalebono  Whales,  being 
nqt  more  than  SO  feet  in  length. 

Rachiancda. — This  combine*  the  small  head,  elongated  form, 
and  narrow  pectoral  fin  of  Baltcaoptera  with  the  smooth  skin  of  tho 
throat  and  absence  of  the  dorsal  fin  of  Balxua.  The  baleen  is  the 
shortest  and  coarsest  of  any  of  the  group.  Its  osteology  is  im- 
perfectly known.  Ono  species,  R.  glnuent,  the  Grey  Whale  of  the 
North  Pacific. 

Megaptera. — Head  of  moderate  sire.  Baleen  plates  short  and 
broad.  Cervical  vertebra  free.  Scapula  with  acromion  and  coracoid 

[•rocess  absent  or  rudimentary.  Skin  of  threat  plicated.  Dorsal  fin 
ow.  Pectoral  limb  tetradactylous,  very  long  and  narrow,  attaining 
about  one- fourth  of  tho  length  of  the  entire  animal,  the  metacarpus 
and  phalanges  being  greatly  developed,  and  the  latter  very  numerous. 
Animate  of  this  genus,  called  “ Humpbacks  *'  by  the  uhslera,  arc 
found  in  almost  all  seas.  They  havo  been  divided  into  many 
epecies,  but  no  satisfactory  characters  have  yet  been  pointed  out 
by  which  these  can  be  distinguished  from  one  another. 

BalsempUra,  — Head  small  and  fist,  and  pointed  in  front.  Bodv 
long  and  slender.  Skin  of  throat  plicated.  A small  falcate  dorsel 
tin.  Baleen  short  and  coarse.  Cervical  vertebra*  free.  Scapula  low 
and  broad,  with  a large  acromion  and  coracoid  process.  Pectoral 
limb  tetradactylous,  small,  narrow,  and  pointed.  This  penys  run- 
* tains  the  vnnoos  species  of  Rorquals,  Fin-whales,  Fin-backs, 
Finnon,  or  Razor-backs,  as  they  are  variously  called,  some  of  which 
are  found  in  almost  every  sea.  Among  them  arc  the  moil  gigantic 
*if  all  animal#,  B.  sibbaltlii,  which  attains  the  length  of  80  fret, 
and  the  small  B.  rostrala,  which  does  not  exceed  80,  There  are 
certainly  four  quite  distinct  modifications  of  this  genus,  represented 
by  the  two  just  mentioned,  and  by  B.  mnoeuhts  and  B.  borealis, 
all  inhabitants  of  British  sea*,  but  the  question  whether  almost 
identical  forms  found  in  the  Southern  and  Pacific  Oceans  are  to  be 
regarded  as  specifically  identical  or  as  distinct  awaits  the  result  of 
future  rcscarclies. 

Sir  border  J RCHjSOCBTI. 

This  gronp  is  formed  to  include  certain  extinct  Cetacean*,  which 
are  at  present  only  known  by  more  or  less  fragmentary  portions  of 
their  skeleton  and  teeth,  and  whose  position  aud  affinities  are 
therefore  still  subject  to  doubt 

In  the  anterior  port  or  both  jaws  the  teeth  are  simple,  conical,  or 
alightly  compressed,  and  sharp-pointed.  The  first  three  in  the 
upper  jaw  are  distinctly  implanted  in  the  premaxillary  bone,  and 
mo  m.vy  bo  reckoned  as  incisors.  The  tooth  which  succeeds,  or  the 
canine,  is  also  simple  aud  conical,  but  it  docs  not  exceed  the  others 
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in  size.  This  is  followed  byfivo  tooth  with  two  distinct  roofs,  and 
compressed,  pointed  crowns,  with  donticubitcd  cutting  edges."  Tin 
dentition  is  therefore  i f,  e },  p and  M {-36,  resembling  that  ol 
some  8cnla'  General  form  of  the  skull  elongated  and  much 
depressed.  Brain  cavity  very  small,  and  the  aknll  between  it  and 
the  orbits  elongated  and  narrow.  Temporal  fossa*  very  large.  A 
strong  sagittal  crest.  Rostrum  long  and  narrow,  differing  from 
that  of  other  Cetaceans  in  tho  largo  extent  to  which  tire  prcmaxtlhe 
furm  the  sides  of  the  anterior  extremity.  Nasal  bones  elongated, 
flat,  and  narrow,  the  opening  of  the  anterior  nsres  being  over  tho 
middle  of  tho  clongntcd  compressed  rostrum.  All  the  cctviesl 
vertebras  free.  Tho  characters  of,tho  dorsvl  vertebra*,  aud  mode 
of  articulation  of  the  ribs,  appear  to  havo  rescinblod  those  of 
Plutaaista  rattier  than  Balsua,  I hysrtcr,  or  Dclphinus.  Lumbar 
vertebra  with  elougnted  bodies.  Character*  of  the  limbs  not  known 
with  certainty.1 

AH  the  known  fossil  rematus  belonging  to  the  animal*  of  rids 
group  may  be  referred,  provisionally  at  least,  to  the  genus  Xtuglodou, 
so  named  because  the  first  section  of  a molar  tooth  examined  was 
taken  from  the  base  of  the  crown,  where  it  was  Vgiuuing  to  divide 
into  the  two  root*,  and  looked  like  two  single  teeth  “ linked  or  yukod 
together  **  This  name  was  substituted  by  Owen  for  the  carlior  one 
IfasUmaunts  of  Harlan,  with  tho  couseut  of  that  author,  on  the 
mam intil iati  nature  of  the  amoral  bring  demonstrated.3  The  latter 
name  is,  howorer,  still  generally  retained  by  Ainericnn  zoologists. 
The  remains  havo  hitherto  bccu  found  chiefly  in  the  Eocene  for- 
niatious  of  the  States  of  Alabama,  Louisiana,  Mississippi,  and 
Arkansas,  and  have  been  assigned  to  several  specie*.  A jurtiou  of 
a skull  is  recorded  from  the  Barton  Clay  (Eocene'  of  Hampshire. 
England. 

Suborder  ODONTOCETI, 
the  Delimuxoidea,  or  Toothed  Whale*. 

Calcified  troth  alwnys  present  after  birth  ; generally  numerous, 
but  sometimes  n very  limited  number  fiu  a few  rases  none)  are 
functionally  developed  No  baleen.  Upper  surface  of  the  skull 
more  or  less  asymmetrical.  Nasal  bones  in  the  form  of  nodules  or 
flattened  plates,  applied  closely  to  tho  frontal*,  and  not  forming 
any  part  of  tho  roof  to  the  uarial  passage,  which  is  directed  ununrds 
and  backwards.  Olfactory  organ  rudimentary  or  absent  Hinder 
end  of  the  maxilla  expanded  and  covering  the  greater  part  of  tho- 
orbital  plate  of  thefroatal  bone.  La  ray  trial  bone  cither  inseparable 
from  tho  jugnl,  or,  when  distinct,  very  large,  and  forming  part  of 
tho  roof  of  tho  orbit.  Tympanic  bone  not  aukyloscd  with  tho 
poriotie,  which  is  usually  only  attached  to  the  rest  of  the  skull  by 
ligament  Rami  of  mandible  nearly  straight,  much  ex|»anded  m 
height  posteriorly,  with  a wide  funnel-shaped  ajicrture  to  the  dental 
canal,  and  coming  ki  contact  in  front  by  a flnt  surface  of  variable 
length,  but  always  constituting  & true  symphysis.  Several  of  the 
anterior  ribs  with  ircll*dcvelo|rd  capitular  processes,  which  articit* 
lato  with  the  bodies  of  the  vertebre*.  Sternum  almost  always  com- 
posed of  several  piece*,  placed  one  behind  the  oilier,  with  which 
several  pairs  of  rib*  are  always  connected  by  the  intervention  of 
well-developed  cartilaginous  or  ossified  sternal  film.  External 
respiratory  aperture  single,  the  two  nostrils  uniting  before  they 
reach  the  surface,  usually  in  the  form  of  a transverse  siibcrc«rentic 
valvular  aperture,  situated  on  the  top  of  the  head,  Manus  always 
iwntadactylous,  though  tho  first  and  fifth  digits  are  usually  Wry 
little  developed.  No  c«*eum,  except  iu  Platnuista. 

Fiiaily  Phtseteridje. 

No  functional  teeth  in  the  upper  jaw.  Mandibular  teeth  various, 
often  much  reduced  in  number.  Bones  of  tho  CTanium  raised  so 
as  to  form  an  elevated  prominence  or  crest  behind  the  nare*. 
Pterygoid  bones  thick,  produced  backwstds,  meeting  in  the  middla 
line,  aud  not  involuted  to  form  the  outer  wall  of  the  post-paUiins 
nir-Mtiuse*,  hut  simply  hollowed  on  their  outer  side.  Transverse 
processes  of  the  arches  ol  the  dorsal  rertebi  re,  to  which  the  tubercles 
of  the  rib*  are  attached,  censing  abruptly  nrar  the  end  of  the 
scries,  and  replaced  by  processes  on  the  body  at  a much  lower 
level,  sod  not  on  * line,  or  serially  homologous  with  them,  but 
serially  homologous  anteriorly  with  the  heads  «>f  the  rib*,  and 
posteriorly  with  the  transverse  processes  of  the  lumbar  vertebra. 
(In  some  genera,  as  Phytctcr,  the  two  process**,  upper  and  lower 
on  each  side,  are  both  present  and  well  developed  in  the  same 
vertebra  in  the  region  of  transition.  In  others,  as  Ziphiits  and 
Berardivs,  they  ere  not  both  developed  on  any  single  vertebra.) 
Costal  cartilages  not  ossified. 

Subfamily  Phy»eterin®.—  Numerous  teeth  in  the  mandible,, 
which  are  not  set  in  dUtintt  bony  alveoli,  but  in  a long  groovo 

* Aa  apfesrsnes  In  one  ia*  been  <k>rnbed  by  C.  G CatM  a*  Inrfl* 

rnttnsr  a ttiiicsl  aurce*«loa  of  ibc  tcrtli,  bvi<  ihr-  eiblrarc  ujko  vhl«h  lfc!»  KMS  is 
by  fir.  ipwn»  niti'iiunry.  ami  apf*  nisio  admit  of  another  rafilan.<Uon.  ( 

* A instituted  humci  ci»  «*(  MtvUmlmn  rr/rWr*  has  m*  rwu  to  many  ronjeetare^ 

1 apfi*  « Is*  in  aonic  an  fo  ImliMv  Val  like  lindm  nf  motion  St  the  cfbvw- 

; Joint,  sliilc  lo  othirf*  ir»  flwraeltr*  appear  to  be  trnfy  Cetacean. 

5 * Bee  n «I*I.  CVW.  Hot.  LvrnJ.,  Id.  U.,  vet.  vj-  p.  ci. 
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Imperfectly  divided  by  partial  septs,  and  held  in  place  by  the  rtrtmg, 
fibrous  gum  which  surrounds  them.  No  diatmct  lacrymal  bone. 
Cranium  Hlrikinjri  v asymmetrical  in  the  region  of  the  narial  apertures, 
in  conaequenoe  of  the  left  opening  greatly  exceeding  the  right  in 
•ise. 

PhjMrtrr.— Upper  teeth  apparently  of  uncertain  number,  rudi- 
mentary and  functionleaa,  being  embedded  in  the  gum.  Lower  jaw 
with  from  20  to  26  teeth  on  each  aide,  stout,  conical,  recurved,  and 
pointed  at  the  apex  until  they  are  worn,  without  enamel.  Upper 
surface _ of  the  cranium  concave;  its  posterior  and  lateral  edges 
raised  into  a very  high  and  greatly  compressed  semicircular  crest 
or  wall.  Zygomatic  processes  of  malar  bones  thick  and  maasive. 
RoKtrum  greatly  elongated,  broad  at  the  base  and  gradually  tapering 
to  the  apex.  (Jpper  edge  of  the  mesethmoid  forming  a roughened 
irregular  projection  between  the  narial  apertures,  inclining  to  the 
left  side.  Mandible  exceedingly  long  and  narrow,  the  symphysis 
being  mote  than  half  the  length  of  the  ramus.  Yertehne:  Cf  7,  L>  11, 


X 8,  C 24  ; total  60.  Atlas  free  ; all  the  other  cervical  vertebra 
united  by  their  bodies  and  spines  into  a tingle  mass.  Eleventh 
psir  of  riba  rudimentary.  Head  about  one-third  the  length  of  the 
body;  very  massive,  high  and  truncated,  and  rather  compressed 
in  front ; owing  its  huge  sice  and  remarkable  form  mainiy  to  the 
great  accumulation  of  a peculiarly  modified  form  of  adipose  tissue 
filling  the  large  hollow  on  the  upper  surf&oe  of  the  cranium  and 
overlying  the  rostrum.  The  tingle  blowhole  is  longitudiDsl, 
slightly  sigmoid,  and  placed  at  the  upper  and  anterior  extremity 
of  the  head  to  the  left  side  of  the  middle  line.  The  opening  of 
the  mouth  is  on  the  under  side  of  the  head,  considerably  behind 
the  end  of  the  snout.  Pectoral  fin  short,  broad,  and  truncated. 
Dorsal  fin  a mere  low  protuberance. 

There  is  no  certain  evidence  that  more  than  one  species  of  this 
genus  exists.  This  is  the  Cachalot  or  Sperm  Whale,  I*,  macro- 
cephahu,  one  of  the  most  colossal  of  animals,  quits 
squalling,  if  not  exceeding,  the  Greenland  Whale  in 
bulk.  Tne  length  of  the  full-grown  male  is  from  66 
to  60  feet,  but  the  female  is  stated  not  to  reach  more 
than  half  that  sizo.  It  feeds  chiefly  on  cephalopods 
and  fish,  and  is  one  of  the  most  extensively  distributed 
of  Cetaceans,  being  met  with,  usually  id  herds  or 
“ schools,"  in  almost  all  tropical  or  subtropical 
soas,  but  not  occurring,  except  accidentally,  in 
the  polar  regions.  Those  that  appear  occasionally  on  the  British 
coasts  are  solitary  stragglers,  usually,  if  not  always,  old  males. 
The  oil  contained  in  the  great  cavity  above  the  skull,  when  refined, 
yields  " spermaceti, " and  the  thick  covering  .of  blubber  which 
everywhere  envelops  the  body  produces  the  valuable  "sperm  oil" 
of  commerce ; hence  this  animal  has  long  been  the  subject  of  a 
regular  chase,  by  which  its  numbers  have  been  greatly  diminished. 
Tbs  substance  called  "ambergris,”  largely  need  in  perfumery,  is  a 
eoncretion  formed  in  the  intestine  of  the  8perm  Whale,  and  is 
found  floating  on  the  snrface  of  the  seas  which  they  inhabit  Its 
genuineness  is  attested  by  the  presence  of  the  debris  of  the  horny 
beaks  of  the  cephalopods  on  which  the  Whales  feed. 

Kogia. — Teeth  of  the  upper  jaw  absent  or  reduced  to  a rudi- 
mentary pair  in  front ; in  lower  jaw  9 to  12  on*  each  side,  rather 
long,  alender,  pointed,  and  carved,  with  a costing  of  cnarneL  Upper 
surface  of  the  cranium  concave,  with  thick,  raised,  posterior  and 
lateral  margins,  massive  and  rounded  at  their  anterior  terminations 
above  the  orbits.  Upper  edge  of  the  me*ethmoid  forming  a pro- 
minent sinuous  ridge,  constituting  a kind  of  longitudinal  septum 
to  the  base  of  the  great  aupra-cranial  cavity.  Rostrum  not  longer 
than  the  cranial  portion  or  the  skull , broad  at  the  beae,  and  rapidly 
tapering  to  the  apox.  Zygomatic  process  of  the  malar  etyliform. 
Mandible  with  symphysis  less  than  half  the  length  of  the  entire 
yamui.  Vertebra:  C7,  D18  orl4,  L and  C 80;  total  60 or  61.  All 
the  cervical  vertebra  united  by  their  bodies  and  arches.  External 
characters  not  well  known,  but,  judging  by  the  somewhat  conflicting 
accounts  of  those  that  have  had  an  opportunity  of  observing  them, 
the  head  is  about  one-sixth  of  tho  length  of  the  body,  and  obtusely 
pointed  in  front ; the  mouth  small  and  placed  far  below  the  apex 
of  the  snout ; the  spiracle  crescentic,  and  placed  obliquely  on  tho 


top  of  the  head  anteriorly  to  the  eyes,  and  to  the  left  of  the  middle 
line;  the  pectoral  fins  are  obtusely 'falcate;  and  there  is  a triangular 
dorsal  fin. 

The  history  of  this  genus  is  a good  illustration  of  the  difficulties 
in  which  the  study  of  the  Celncta  has  been  Involved  by  the  super- 
ficial manner  in  which  it  has  been  investigated.  The  first  known 
example,  a skull  from  the  Cape  of  Good  Hope  in  the  Paris  Museum, 
was  described  by  Blainville  under  the  name  of  Phyteler  brericcps. 
This  was  afterwards  with  good  reason  generically  separated  by  Gray. 
Until  within  a very  few  years  ago  only  five  other  individuals  had 
been  met  with,  each  of  which  bad  beerf  described  under  a different 
specific  name  (vis.,  yrayi,  macleayi,  nmm,  ftoterri,  and  potsii),  and 
which  are  arranged  by  Gray  in  two  distinct  genera.  The  most  careful 
examination  of  the  description  given  of  these  specimens,  or  of  the 
now  numerous  osteologieal  remains  available,  fails  to  detect  any 
differences  beyond  thone  which  may  be  attributed  to  age  or  sex’: 
and  hence,  according  to  our  nrraent  knowledge,  these  six  supposed 
specie*  must  all  bo  included  under  one  name,  K.  brtvicej*.  an 
animal  which  appears  to  attain  the  length  of  10  feet  when  adult, 
and  has  been  met  with  at  various  distsut  localities  in  the  Southern 
Ocean,  and  also  off  the  coast  of  Madras  and  in  tho  North 
Pacific. 

Subfamily  Ziphii use.— Teeth  of  tho  mandiblo  quite  rudimentary 
and  concealed  in  the  gum,  except  one,  or  very  rarely  two,  pairs 
which  may  ba  largely  developed,  especially  in  the  male  sex.  A 
distinct  lacrymal  bone.  Externally  the  mouth  is  produced  into  a 
•lender  rostrum  or  beak,  from  above  which  the  rounded  eruinenoo 
formed  by  a cushion  of  fat  resting  on  tho  cranium  in  front  of  tho 
blowhole  rises  somewhat  abruptly.  Spiracle  or  blowhole  single, 
crescentic,  median,  as  in  the  Dtlpkinidm.  Pectoral  fin  small,  ovate, 
the  five  digita  all  moderately  well  developed.  A email  obtusely 
falcate  dorsal  fin  situated  considerably  behind  the  middle  of  the 
back.  Longitudinal  gtoovea  on  each  side  of  the  akin  of  the 
throat,  diverging  posteriorly,  and  nearly  meeting  in  front.  In 
external  characters  and  habita  the  animals  of  this  group  closely 
resemble  each  other.  They  appear  to  be  almost  exclusively  feeders 
on  various  aperies  of  cephalopoda,  and  occur  either  singly,  in  pairs, 
or  in  small  herds.  By  their  dental  aud  osteologieal  characters  tbey 
are  easily  separated  into  four  distinct  genera. 

Hypcroodon. — A small  conical  pointed  tooth  at  the  apex  of  each 
ramus  of  the  mandible,  concealea  by  tlie  gum  during  fife.  Skull 
with  the  upper  ends  of  the  premaxill®  rising  suddenly  behind  the 
cares  to  the  vertex  and  expauded  laterally,  their  outer  edges  curving 
backwards  and  their  anterior  surfaces  arching  forwards  and  overhang- 
ing the  nares ; the  right  larger  than  the  left  Nasal  bonea  lying  & 
the  hollow  between  the  upper  extremities  of  the  premaxill®,  strongly 
concave  in  the  middle  line  and  in  front;  their  outer  edges,  espe- 
cially that  of  the  right,  expanded  over  the  front  of  the  inner 


Hfpcrvodo a rotlraltu.  From  a specimen  taken  off  the  coast  of  Scotland,  1882. 

border  of  the  maxilla.  Very  high  longitudinal  crests  on  tbe 
maxilla  at  the  base  of  the  roetrum,  extending  backwards  almost 
to  the  nares,  approaching  each  ether  in  the  middle  line  above\ 
sometimes  compressed  and  sometimes  so  massive  that  their  inner 
edges  come  almost  in  contact  Anteorbital  notch  distinct 
Mesethmoid  but  slightly  ossified.  Vertebra : C 7,  D 9,  L 10,  C 19  ; 
total  45.  All  the  cervical  vertebra  united.  Upper  surface  of  the 
head  in  front  of  tbe  blowhole  very  prominent  and  rounded,  rising 
abruptly  from  above  the  small,  distinct  anopt 

Two  species  are  known,  H.  rostral  to,  tho  common  Hypcroodon 
or  Bottle-nose,  and  H.  lat\froru,  both  inhabitants  of  the  North 
Atlantic,  and  attaining  when  adult  respectively  the  length  of  24 
and  80  feet 

Ziphius. — A single  conical  tooth  of  moderate  aixe  on  each  aide  of 
the  mandible  close  to  the  anterior  extremity,  and  directed  forwards 
and  upwards.  Skull  with  the  premaxill®  immediately  in  front  and 
at  tbe  aides  of  the  nares  expanded,  hollowed,  and  with  elevated 
lateral  margins,  the  posterior  ends  rising  to  the  vertex  and  curving 
forwards,  the  right  being  considerably  more  developed  than  the 
left ; the  conjoint  nasals  forming  a strongly  pronounced  sym- 
metrical eminence  at  the  top  of  tne  cranium,. projecting  forward* 
over  the  nares,  flat  above,  most  prominent  end  rounded  in  the 
znhldlo  line  in  front,  and  separatea  by  a notch  on  each  aide  from 
the  premaxill®.  Anteorbital  notch  not  distinct.  Rostrum  (seen 
from  above)  triangular,  gradually  tapering  from  the  base  to  the 
apex  ; upper  and  outer  edges  of  maxilln  at  base  of  rostrum  raised 
Into  low  roughened  tuberosities.  Mesethmoid  cartilage  densely 
ossified  in  adult  age,  and  coalescing  with  the  surrounding  bone; 
of  the  rostrum.  Vertebra : C 7,  D 10,  L 10,  C 22  ; total  49.  TW 
three  anterior  cervical  vertebra  united  the  rest  free. 
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The  type  of  this  genus  is  Z.  cnrirwtrft  of  Cuvier,  foundry  upon  | Btrnrdiu*.—  Two  moderate-sued,  compressed,  pointed  teeth  oi 
on  imperfect  ikull  picked  up  in  1804  on  the  Mediterranean  const  of  | each  *lde  of  the  *jmpby*i«  of  the  mandible,  with  their  apices 
France,  and  described  and  figured  in  the  0«fiwfsi  Fomlta  under  | directed  forward*,  the  anterior  being  the  larger  of  the  two  and  clow 
the  impreaaion  that  it  was  that  of  an  extinct  species.  Many  other  to  the  apex.  Upper  ends  of  the  prcmaxilite  nearly  symmetrical, 
individuals  hare,  however,  been  subsequently  met  with  in  various  | moderately  elevated,  very  slightly  expanded,  and  not  curved 
parts  of  the  world,  from  the  Shetland  Islands  to  New  Zealand,  all  forward  over  the  narea.  Nasals  broad,  massive,  and  rounded,  of 
referable  to  the  same  genus  If  not  to  the  same  species;  although,  > nearly  equal  site,  forming  the  vertex  of  the  skull,  flattened  in  front, 
as  is  usual  in  such  cases,  they  have  mostly  becu  described  under  ■ moat  prominent  in  the  middle  line.  Anteorhital  notch  distinct, 

different  names.  Teeth,  apparently  of  allied  forma,  are  abundantly  Kostrum  long  and  narrow.  Mesethmoid  only  partially  ossified, 

found  in  the  Suffolk  and  Antwerp  Crags.  Small  rugous  eminences  on  the  outer  edge  of  the  upper  surface  of 

Mttoplodon.'—  A mueb  compressed  and  pointed  tooth  in  each  . the  maxilla?  at  base  of  rostrum.  Vertebra? : C 7,  D 10,  L 13,019  • 

ramus  of  the  mandible,  variously  situated,  but  generally  at  some  , tots)  48.  The  three  anterior  cervical*  ankylosed,  the  rest  free  and 

distance  behind  the  apex  ; its  point  directed  upwards,  and  often  well  developed. 

somewhat  backwards,  occasionally  developed  to  a great  sine.  Skull  . The  only  known  species,  B.  amouxi,  attains  the  lengUp  of  30 
with  the  region  around  the  nares  as  in  Hyptroodan,  except  that  the  feet,  and  has  hitherto  only  been  met  with  in  the  seas  around  New 
nasals  are  narrow  and  more  sunk  between  the  upper  ends  of  the  ' Zealand. 


Family  Squalodontid.s. 

Numerous  extinct  forms,  chiefly  known  by  teeth 
and  fragments  of  crania,  may  be  provisionally  placed 
here,  until  more  of  their  osteologicol  characters  shall 
be  brought  to  light.  They  differ  from  all  existing 
CeUoeaiM  in  baring  the  teeth  distinctly  differentiated 
into  group*,  as  in  the  Archaoeeti,  the  posterior  molars 
being  two-rooted.  The  cranium,  has,  however,  none 
of  the  distinguishing  characteristics  of  the  Zeuglo- 

fire  maxilla* ; like  those  of  If  tip  e rood on,  they  are  concave  in  the  middle  dons,  but  essentially  resembles  that  of  the  Odontoceti,  especially  in 
ine  in  front  and  above.  No  maxillary  tuberosities.  Anteorbital  tbeposition  of  the  anterior  nares  and  form  of  the  nasal  bone*, 
notch  not  very  distinct.  Rostrum  long  and  narrow.  Mesethmoid  The  best-known  are  associated  in  the  genus  Rquatodo*.  Dentl- 
in  adult  age  ossified  in  Us  entire  length,  and  coalescing  with  the  tion  : 1 1,  c 1,  simple  teeth  of  the  molar  series  (promoters  ?)  f,  two- 
surrounding  bones.  Vertebra  : C 7,  I)  10,  L 10  or  II,  C 19  or  20  ; rooted  molars  4=1! ; total  60.  The  double-rooted  molars  differ  from 
total  46  to  48.  Two  or  three  anterior  cervicals  united,  the  rest  those  of  Ztuaiodon  in  having  the  denticulations  of  the  crown 
osually  free.  confined  to  the  posterior  bolder,  or  at  all  events  much  less 

Though  vanring  in  form,  the  mandibular  teeth  of  the  different  developed  on  the  front  edge.  Vcnr  little  is  known  of  the  structure 
members  of  this  genu*  agree  In  their  essential  structure,  haring  a of  these  animal*,  l*evond  the  skull  and  teeth,  fragments  of  which 
small  and  pointed  ensmel-cotered  crown,  composed  of  true  dentine,  have  been  found  widely  distributed  throughout  the  marine  Miocene 
which,  instead  of  surmounting  a root  of  the  ordinary  character,  is  and  Early  Pliocene  formations  of  Europe,  especially  in  the  Vienna 
rawed  upon  a solid  mass  of  onieodentinc,  the  continuous  growth  of  basin,  many  parts  of  France^  and  the  Antwerp  and  Suffolk  Crags, 

which  greatly  alters  the  form  and  general  appearance  of  the  organ  They  have  also  been  found  in  formations  of  corresponding  age  in 

as  age  advances,  aa  seen  most  strikingly  in  the  case  of  IK.  layardi,  North  America  and  South  Australia, 
where  the  long,  narrow,  flat,  strap-like  tertb,  curving  inwards  at 
their  extremities,  actually  meet  over  the  rostrum,  and  must  greatly 

interfere  with  the  movements  of  the  jaw.  In  one  species  Family  Plata MSTiDJt. 

(M.  yrayi)  a row  of  minute,  conical,  pointed  teeth,  like  those  of 

ordinary  Dolphin.,  17  to  ID  in  niimbrr,  »rr  promt  rren  in  tbr  Under  tU.  beading  may  W plaerd  threo  rely  alngolar  gram, 
adults,  on  each  aide  of  the  middle  part  of  the  upper  jaw,  but  which,  though  differing  considerably  from  each  other,  have  several 
embedded  by  their  roots  only  in  the  gum,  and  not  in  liony  alveoli,  points  in  common,  and  do  not  altogether  come  under  the  definition 
This  fact,  with  the  frequent  presence  of  rudimentary  teeth  in  other  either  of  the  Pkyseterida  or  the  Ddphinida,  e*peciaUy  in  the 
vpccies  of  this  and  the  lost  genus  iu  both  upper  and  lower  jaws,  important  character  of  tho  mode  of  articulation  of  the  ribs  with 

•uggeate  the  ide*  that  the  ZiphmbU  arc  derived  from  ancestral  forms  the  dorsal  vertebra,  as  the  tuWrcular  and  capitular  articulation*, 

having  teeth  of  normal  character  In  both  jaws,  but  whose  dentition  distinct  at  the  commencement  of  the  sene*,  gradually  blend 

together,  as  they  do  in  most  ordinary  mammals.  The  cervical 
vertebra  are  all  Free.  The  lacrymal  bone  is  not  distinct  from 
the  malar.  The  jaws  are  long  and  narrow,  with  numerous  teeth 
in  both.  The  symphysis  of  the  mandible  exceeds  half  the  length 
of  the  whole  ramus.  "Externally  the  head  i*  divided  from  the  body 
by  a slightly  constricted  neck.  Pectoral  limit*  broad  and  truncated. 
Dorsal  fin  small  or  obsolete.  Fluviatile  or  estuarine.  There  are 
three  distinct  genera,  which  might  almost  be  made  the  types  of 
families,  but  is  probably  more  convenient  to  keep  them  together. 

Plntamiftn.  Teeth  about  ?l  on  each  side,  set  near  together, 
rather  large,  cylindrical,  and  *barp-|»oihted  in  the  young ; Id  olu 
animals  acquiring  a large  laterally  compressed  base,  which  in  the 
posterior  part  of  the  series  becomes  irregularly  divided  into  roots. 
As  the  conical  enamel-covered  crown  wears  away,  the  teelh  of  the 
I young  and  old  animal*  have  a totally  different  appearance.  The 
rostrum  and  dentigerous  portion  of  the  mandible  are  so  narrow  that 


Fio.  4«  — Asiil]  of  Mttopledo*  dmtirmtrU. 


has  become  greatly  specialized.  The  existing  species  of  this  genus 
arc  widely  distributed  in  both  northern  and  southern  hemispheres, 
but  mo«  frequent  in  the  latter.  The  best  established  are  M.mdtnt, 

IK.  enropaus,  M . dtnnrattru,  \(.  to  yard  i,  ,\f.  yrayi,  and  M.  kectori ; 
but  there  is  still  much  to  be  teamed  with  regard  to  their  distinctive 
characters  and  geographical  distribution.  Thpy  wen*  abundant  in 
the  Later  Miocene  and  Pliocene  age,  os  attested  by  the  frequency  . Fis.  47.— flatamUtm  poagtMfs.  From  Andenoa. 

with  which  the  roost  imperishable  and  easily  recognised  portion  of 

their  structure,  the  loo£,  cylindrical  rostrum  of  the  skull,  of  more  the  teeth  of  the  two  sides  are  almost  In  contact.  Maxilla*  support- 
than  ivory  denseness,  is  found  among  the  rolled  and  waterworn  jng  very  large,  incurvrd,  compressed  ln>ny  crests,  which  overarch 

fragments  of  animal  remains  which  eomjioar  the  well-known  the  nares  and  Iwsc  of  tin*  rostrum,  and  almost  inert  in  the  middle 

" bone-bed"  at  the  baae  of  the  Red  t ’rag*  of  Suffolk.  Numerous  Une  above.  Orbits  very  small  and  eye*  rudimentary,  without 

generic  distinction*  have  been  founded  upon  slight  modification*  1 rrygtalline  lens.  External  respiratory  aperture  longitudinal,  liuear. 

of  the  form  of  these  rostra,  such  as  < A.mr;i/jAiNr,  Plnc-mphiM.  . Vertebra:  C 7,  I>  11,  L 8,  C 25  ; total  51.  A small  oacum.  No 
Brltmn»ziphiu»,  Ac.,  but  the*e  can  only  b*  considered  as  provisional  ' privic  lame*.  Dorsal  fin  represented  bv  a low  ridge, 
until  further  knowledge  U obtained  of  the  structure  of  the  animals  One  specie*,  P.  yantj'Uc*,  entirely  fluviulile,  l*jng  extensively 
to  which  they  belonged.  distributed  throughout  nearly  the  whole  of  tin*  river  •wtema,  not 

■ — — only  of  the  (ianges,  but  of  the  Brahmaputra  and  Indui,  ascending  a* 

1 For  Uie  very  complicated  ajuorijroj  o t this  genus,  see  Tram.  loot.  Sac..  high  s*  there  is  water  enough  to  swim  in,  but  Steer  pacing  out  to 

vaL  nil.  p.  206.  sea.  It  1*  quite  blind,  and  feeds  on  small  fish  and  trustee**, 
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pro  ping  for  them  with  it*  long  snout  in  the  nimbly  water  at  the 
bottom  of  the  rivers.  It  attains  tho  length  of  8 feet. 

Jnia. — Teeth  variable,  from  26  to  33  on  each  side  of  eaca  jaw ; 
those  at  the  posterior  part  with  a distinct  tubercle  at  the  inner  side 
of  the  ban  of  the  crown.  Vertebra : C 7,  D 13,  L3,  C 18;  total  41. 
Transverse  process**  of  lumbar  vertebra  very  broad.  Sternum 
short  and  broad,  and  constating  of  a single  segment  only.  Dorsal 
fin  a inert  ridge.  The  long  cylindrical  rostrum  externally  furnished 
with  scattered,  stout,  and  crisp  hairs.  One  species  only  is  known, 
I.  gcofrcKsis,  about  8 feet  in  length,  inhabiting  the  upper  Amazon 
nnd  its  tributary  streams. 

Pontoporia. — Teeth  50  to  60  on  each  side  of  each  jaw,  with  a 
cingulum  at  the  b.iso  of  the  crown.  Jaws  very  long  and  slender. 
Vertebra;  C 7,  D 10,  L 5,  C 19 ; total  41.  Tranavorse  processes  of  the 
lumbar  vertebra  extremely  broad.  Sternum  elongated,  composed 
of  two  segments,  with  four -sternal  ribs  attached.  Dorsal  fin  rather 
small,  triangular,  pointed.  External  respiratory  aperture  transverse, 


Fio.  41.— fontoperia  VaintiUH.  From  Darmcislcr. 

crescentic.  This  genus  connects  the  last  two  forms  with  tlis  true 
JMphinidm.  The  only  species,  P.  biainciUii,  is  one  of  the 
smallest  of  the  whole  order,  not  exceeding  6 feet  in  length.  It  lias 
only  been  met  with  at  the  mouth  of  the  Bio  do  la  Plata,  near  Buenos 
Ayres,  and  there  is  at  present  no  eridcnce  that  it  ascends  into  the 
fresh  waters  of  the  river. 

Family  Delphinium. 

Teeth  usually  numerous  in  both  jaws.  Pterygoid  hones  short, 
thin,  each  involuted  to  form  with  a process  of  the  pole  to  bone  tho 
outer  wall  of  the  po6t-palatine  air-sinus.  Symphysis  of  mandible 
short,  or  moderate,  never  exceeding  one-thinl  of  the  length  of  the 
ramus.  Lacryrual  bone  not  distract  from  the  jugal.  Transverse 
processes  of  the  dorsal  vertebra  gradually  transferred  from  tho 
arches  to  tho  bodies  of  the  vertebra  without  any  sudden  break,  end 
becoming  posteriorly  continuous  serially  with  the  transverse  pro- 
re»M  of  the  lumbar  vertebra.  Anterior  ribs  attached  to  the 
transverse  process  by  the  tubercle,  and  to  the  body  of  the  vertebra 
by  the  head ; the  latter  attachment  lost  in  tho  posterior  riba 
8 terns!  riba  firmly  ossified.  External  respiratory  aperture  trans- 
verse, crescentic,  with  the  horns  of  the  crescent  pointing  forwards. 

A very  large  group,  closely  united  in  essential  characters  but 
presenting  great  modifications  in  details.  The  different  types  are 
mostly  so  connected  by  intermediate  or  osculant  forms  that  there 
are  great  difficulties  in  grouping  them  into  natural  subfamilies. 
Even  tho  formation  of  well-defined  genera  is  by  no  means  satis- 
factory in  all  eases. 

Monodon.  — Besides  some  irregular  rudimentary  teeth,  the  entire 
dentition  is  reduced  to  a single  pair  of  teeth  which  lie  horizontally  in 
the  maxilla,  and  which  in  the  female  remain  permanently  concealed 
within  the  alveolus,  so  that  this  sex  is  practically  toothless,  while 
in  the  male  (see  fig.  49)  the  right  tooth  usually  remains  similarly 
concealed  and  abortive  and  the  left  is  immensely  developed,  attaining 
a length  equal  to  more  than  half  that  of  the  entire  animal,  projecting 
horizontally  from  the  head  in  tho  form  of  a cylindrical,  or  slightly 
tapering,  pointed  tusk,  without  enamel,  and  with  the  surface 
marked  by  spiral  grooves  and  ridges,  running  in  a siaistral  direction. 
(When,  as  occasionally  happens,  both  tusks  are  developed,  the 
spiral  grooves  hare  tho  same  direction  in  each.)  Vertebra:  C 7, 
Dll,  L6,  C 26;  total  50.  Cervical  region  comparatively  long,  and 
all  the  vertebra  distinct,  or  with  irregular  unions  toward*  the 
middle  of  the  aeries,  the  atlas  and  axis  being  usually  free.  Manus 
small,  short,  and  broad  ; second  and  third  digits  nearly  equal, 
fourth  slightly  shorter.  No  dorsal  fin. 

One  specie*,  .V.  wu«nocer<ur,  the  Narwhal  or  Sea-unicorn,  so  called 
on  account  of  tho  remarkable  single,  horn-like  tusk  of  the  male, 
which  often  grows  to  a length  of  7 or  8 feet  It  inhabits  tho  Arctic 
Ocean,  where  it  is  tolerably  abundant  and  gregarious,  feeding  on 
various  species  of  cephalopoda,  small  fish,  and  crustaceans.  It  Is 
rarely  seen  south  of  65'  N.  lot. 

Delphinaj4rrus. — This  genus  is  closely  allied  to  the  last  in 
external  form,  as  well  as  anatomical  structure,  differing  only  in  tho 
very  different  character  of  the  dentition.  Teeth  from  $ to 
occupying  tho  anterior  tbroe-fourthsof  the  rqatrum  and  correspond- 
ing portion  of  the  mandible,  rather  small,  conical,  and  pointed 
when  unworn,  but  usually  become  obliquely  truncated,  separated 
by  intervals  considerably  wider  than  tho  diameter  of  the  tooth,  and 
implanted  obliquely,  the  crowns  inclining  forwards  especially  in 
the  upper  jaw.  Skull  rather  narrow  and  elongated,  depressed. 
Premaxilla  couvex  in  front  of  the  narea.  Rostrum  about  equal  in 


length  to  tho  cranial  portion  of  the  skull,  triangular,  broad  at  the 
base,  and  gradually  contracting  towards  the  apex,  when  it  ia  some- 
what curved  downwards.  Vertebra:  C 7,  Dll,  L9,  C 23 ; total  60. 
Cervical  vertebra  free.  Manus  broad,  abort,  and  rounded-  oil  the 
digits  being  tolerably  well  developed,  ex- 
cept the  first  Anterior  port  of  bend 
rounded  ; no  distinct  snout  No  doraal 
fio,  but  a low  ridge  in  its  place. 

One  species,  I).  Icucas  (fig.  50), the  Beluga, 
or  White  Whale,  so  called  from  its  pure 
white  colour,  about  12  fret  long,  abundant 
in  the  Arctic  seas,  and  extending  as  far 
south  on  the  American  coast  as  the  river 
St  Lawrence,  which  it  ascends  for  a con- 
siderable distance.  On  rare  occasions  it 
has  been  seen  on  the  coast  of  Scotland. 

In  all  the  remaining  genera  of  Dtlvhu 
nirf*  the  cervical  region  of  the  vertebral 
column  is  very  short,  and  the  first  two, 
and  usually  more,  of  the  vertebra  are 
firmly  united. 

Phoatna. — Teeth  ft  to  { J,  small,  oc- 
cupying nearly  the  whole  length  of  the 
rostrum,  with  compressed,  spade-shaped 
crowns,  separated  from  the  root  by  a 
constricted  neck.  Rostrum  rather  shorter 
than  the  cranium  proper,  broad  at  the 
l>ase  anil  tapering  towards  the  apex. 

Pretuaxill*  raisad  into  tnbcrositics  in 
front  of  Use  nares.  The  frontal  bones 
forming  a somewhat  square,  elevated  pro- 
tnbcraaco  in  the  middle  line  of  the  soull 
behind  the  Dares,  rising  altogether  above 
tho  flattened  nasala  Symphysis  of  man- 
dible very  short.  Vertebra:  C7,  D 13, 

L 14,  0 30;  total  64  (subject  to  alight 
individual  modifications).  First  to  sixth 
cervical  vertebra,  and  sometimes  the 
seventh  aloe,  coalesced.  Manus  of  mode- 
rate size,  oval,  slightly  falcate ; second 
nnd  third  digits  nearly  eousl  in  length ; 
fourth  and  fifth  well  developed,  but 
shorter.  Head  short,  moderately  rounded 
in  front  of  the  blowhole.  Dorsal  fin  (in 
the  typical  apedcs)  near  the  middle  of  the 
back,  triangular  ; its  height  considerably 
less  than  the  length  of  the  base ; its 
anterior  edge  frequently  famished  with 
one  or  more  rows  of  conical  homy 
tubercles. 

The  common  Forpoiao  or  Porpao, 

P.  rommmiii,  is  tho  'best  known  of 
British  Cetaceans  (see  Porpoise).  A 
species  from  Japan,  P.  melas,  closely 
allied  in  osteological  and  dental  char- 
acters, but  which  wants  (ho  dorsal  fin, 
constitutes  the  genua  .Womens  of  Gray. 

It  is  entirely  black  in  colour,  and  has 
but  teeth,  rather  larger  proportionally 
than  those  ofP.  com  mu  ni  st  but  of  similar 
form. 

Oreella.  — Teeth  ) } to  } L small,  conical, 
pointed,  rather  closely  set,  and  occupying 
nearly  tho  whole  length  of  the  rostrum.  ^ J { 

Skull  sub-globular,  high.  Rostrum  nearly  i 

equal  in  length  to  the  cranial  portion  of 
the  skull,  tapering.  Manus  of  moderate 
sire,  not  elongated,  but  somewhat  pointed. 

All  the  honea  of  the  digits  broader  than  Fio.  «•.— Coper  Surfsre  ot  Om 
long,  except  .the  proximal  phalanges  of  Skull  of  Male  Karatal 
the  index  and  third  fingers.  Head 

globular  in  front.  Dorsal  fin  rather  ti* 

small,  placed  behind  the  middle  of  the  apperwallol  mew  alveolar 
body.  Two  species,  both  of  small  aixe — catiuua. 

O.  brtrirottris,  from  the  Bay  of  Bengal,  and  O.  fiuminalis,  from 
the  Irrawaddy  river,  from  300  to»900  mile*  from  the  sea.  Our 
present  knowledge  of  the  anatomy,  geographical  distribution,  and 
habit*  of  these  interesting  Cetaceans  is  almost  entirely  due  to  the 
researches  of  Dr  J.  Anderson.1 

Orca. — Teeth  about  ||,  occupying  nearly  the  whole  length  of  tho 
rostrum,  very  largo  and  stout,  with  conical  recurved  crown*,  and 
large  roots,  expanded  laterally  and  flattened,  or  rather  hollowed,  on 
the  anterior  aud  posterior  surfaces.  Rostrum  about  equal  in  length 
to  the  cranial  part  of  the  skull,  broad  and  flattened  above,  rounded 
in  front ; prcmnxillie  broad  and  rather  concave  in  front  of  the 

I Anatom  it  at  anJ  iToo.'oyioa/  K f cmprittmff  an  Account  of  tk*  /*o!e^:cmt 

Eetuttt  c/tAi  tuo  Exptdiliomi  to  H'ri.'rm  Funnan.  in  ldCfl  aaJ  107}  (1070). 


MAMMAL  1 A 


CKTACIU.J 

*»«**.  contracted  at  tha  middle  of  the  rostrum,  ami  k: 

«t«ro  towards  the  apex.  Vertebras : C7,  D 11-12,  L 10,  C 23 ; totes 
51  or  62.  Bodies  • f the  first  and  recoad  and  seme  times  the  third 
wsdeal  vertebra  united  ; the  rent  free.  Pectoral  fin  very  large, 
orate,  nearly  as  bread  as  Ion"  All  the  phalanges  and  motncarjnis 
beamier  than  Iona.  General  form  of  body  robust.  Face  short  and 
rounded.  Dorsal  fin  near  the  middle  of  the  back-  very  high  and 
pointed. 

The  onlmafc  comparing  this  germs  are  met  wffh  fr»  almost  «T!  amts 
team  Greenland  to  1 tsmanu,  bat  the  anniWr  *f  specie*  is  still  very 
uncertain.  They  ate  readily  known,  when  swimming  in  the  svatar, 
by  tha  high,  elect,  falcate  dorsal  fin,  whence  their  common  German 
name  of  Sdbotri-JucA  (Sword* fish).  ~ 
generally  known  " ~ 
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in  dheuMUion,  Ict^ii^prlDcipallyou  rq.li,dopod».  Tlwlt  «ninnulv 
nunUn  chnrintof  conalantly  to  tfinr  d«rimclion  u vhtn 

•tUck*l  the/  imOinctirel/  rueh  loguha  end  MieuB/  fo]l«  Uk> 
leaders  of  the  herd.  In  thin  way  many  hundreds  at  a time  era 
frequently  dri.en  where  end  killed,  whan  e herd  enter,  on.  of  tho 
bays  or  fiords  of  the  Faroe  Islande  fir  north  of  Scotland.  Animals 
of  Urn  well-marked  gome  are  found  in  nearly  all  seas,  and  their 
specific i dietauctums  arc  not  yet  nude  out.  Specimens  from  tha 
' Australian  coasts,  where  they  are  generally  called  M Bkckfiah  " am 
qoue  indutinguialieUa.  cither  by  eitemal  or  ortcoloficcl  chereetwe. 
Irom  those  of  the  North  Atlantic. 

Oramput.—' Teeth  nan.  in  tha  upimr  jow  ; In  tlio  mandible  (cw 


iword.fi.il).  By  Bwtli»h  wilna  thay  on  I (3  to  T on  each  aide),  and  confined  to  the  region  of  tho  urrm’tiya^r 
Gramnosca  or  "Kilim.-  The/  an  I Vcr*br«,  Cl.lllUK,  C*0;  *otol  88.  GewnI  ,«,3  eC- 


Fw.  *0,— Beluga  W WMl*  UTtaVi  (7 ,'fimiA  F» 
steer  St  Lfinrieoc*,  sail  safclMted  fa:  u»4i 

distiugmehod  from  all  their  allies  by  their  gseat  strength  and  } 
ferocity,  being  the  andy  Cetacea  ns  which  hahitually  ncejr  on  won*- 
blooded  animal*,  for,  though  fish  fora  part  of  their  food,  they  niao 
attack  and  devour  Seals,  and  various  aperies  of  their  own  order,  not 
ouly  tha  smaller  Porpoises  and  Dolphins,  bat  even  full -sized  Whales, 
which  last  they  combine  in  padka  to  hunt  down  and  destroy,  as 
WoItbs  do  the  forger  fcaminaato. 

Pteudoro*. — Teeth  about  {§.  Cranial  and  dental  characters 
generally  like  thene  of  Gram,  except  that  the  roots  of  tho  tooth  am 
cylindrical.  Vertebra:  C 7,  D 10,  L 9.  C 24  ; total  50.  First  to 
with  oir  seventh  cervical  vertebra  united.  Bodies  of  the  lam  bar  ver- 
tebrae distinguished  from  those  of  tho  preceding  genera  by  bring 


f jo.  il.-  it  ram  put  <#n*  ffiaA uuu%  irom  Ouatec. 


more  elongated,  the  length  being  to  the  width  as  S to  2.  Pectoral 
fin  of  mednrste  eiae,  narrow,  and  pointed.  Dorsal  fin  situated  near 
the  middle  of  the  back,  of  moderate  sice,  falcate,  lie  ad  in  front  of 
tho  Ido  whole  high,  and  compressed  anteriorly,  the  snout  truncated. 

This  genua  was  first  known  by  the  discovers  of  a skull  in  a sub- 
fossil  state  in  a fen  in  Lincolnshire,  named  by  Professor  Owen 
FfuKMna  ( towi'Am.  Animals  of  apparently  the  earn*  specie*  w« 
afterwards  met  with  in  email  herds  on  tho  Danish  «oaet,  and  fully 
ilrecribod  by  Beinbardt.  Other*  aubeequ^ntiy  received  from 
find  to  indicate  a dinri 


. - , external  char- 

in  CHobxamhtiu*,  brat  the  fore  part  of  tiro 
hud  loss  rounded,  and  the  pec  total  fin  lees  elongated. 

But  ouo  spodcs,  <7.  frutuM,  is  certainly  known,  about 
IS  feet  long,  and  remarkable  for  its  great  variability  of 
colour.  It  Has  been  found,  though  rarely,  in  tha  North 
A dan  tic  and  Mediterranean.  A skull  from  the  Cepe  of 
Good  Hope,  which  diffiiro  slightly  from  that  of  the 
above,  has  been  Anson  bod  mmd*r  the  n now  of  Q. 
richardumi. 

DeJpkiuus.  —Teeth  verr  numerous  in  both  Jaws,  inure  than  if 
nr  r:i  Ti.!,L-  r arly  the  whole  length  of  the  rostrum,  small,  cla*e.«t. 
conical,  pain  ted,  slightly  carved.  Roetrara  more  or  lest  clou  gated . 
and  pointed  hi  front,  usually  considerably  longer  than  the  cranial 
portion  of  the  skull.  Vertebra:  C 7, D 12-14, L and C variable;  total 
51  to  90.  Pectoral  fin  of  moderate  six.*,  narrow,  pointed,  somewhat 
falcate.  First  digit  rudimentary,  the  second  longest,  third  nearly 
equal,  fourth  and  fifth  extremely  short  Extcrnall v tho  head  shows 
a distinct ‘beak  or  pom  ted  enout,  marked  of  from  the  an  tern  rial 
adipose  elevation  by  a V -shaped  groove.  Dorsal  fin  rather  for** 
teumgulnr  or  falcate,  rarnly  wanting 
Thu  is  a large  and  hetcrogirnocnia  gen ua,  which  probably  ought  to 
be  divided,  but,  until  moro  is  known  of  the  structure 
of  many  of  tha  species  than  is  at  present  attainable 
from  the  scanty  materials  in  oar  collections,  it  fas 
ItnpateiUe  to  firamo  a ays  tom  of  subdivision  npoa  a 
scientific  basis.  It  arcfiis  p refers hkt  therefore,  in 
stead  of  introducing  new  names  into  zoology  for 
groups  founded  upon  trilling  differences  in  thn 
length  or  width  of  the  rostrum  of  tho  skull  or  the 
number  of  the  troth,  which  may  or  may  not  bo 
correlated  with  other  mare  important  structural 
modfluartiano,  to  keep  provirionally  at  least  tho 
Linnaum  term  Dtljphmut  for  what  remains  of  tho 
family,  after  eliminating  the  wcU-ckaraeteriaxl 
genera  previously  described. 

The  true  Dolphins,  Botde-TTosea,  or,  as  they  are  more  commonly 


Tasman  is  were  supposed  at  find  t 


fr rent  specie*,  but 


called  by  seafaring  people,  “ I'orpabes,”  are  found  in  considernbio 
abundance  in  ail  seas,  andwoino  speck*  are  habitually  inhabitants 
of  large  livers,  as  the  Amasoo.  They  are  all  among  tha  smaller 
members  of  the  order,  none  exceeding  10  feet  in  length.  Their 
food  is  chiefly  fish,  for  the  capture  of  which  their  long  narrow 
beaks,  armel  with  nanrarona  «haq>- pointed  teeth,  are  well  adapted, 
but  some  appear  also  to  devour  cru&teccans  and  molluscs.  They 
are  manly  gregarious,  and  the  agility  and  grace  of  their  move 

w *«  water  are  constant  themes  of  admiration  to  tho 

comparison  of  a lwiger  series  of  specimens  from  these  extremely  «p«rtalors  of  tlie  scene  when  a “achoel  of  Porpoises  ’Ml  observed 
dirtant  localities  fails  to  establish  any  H.«r»rteri*bc  difference,  and  playing  round  tho  bmvs  *f  a vessel  at  aca.  The  type  of  the  genua 
indies  tee  a*  irarmense  range  of  diatribation  for  a sporirs  arparently 
so  rare,  its  length  is  about  14  foot,  and  its  colour  entirely  black. 

ViobiccpJiaiuM.  — Toeth  confined  to  the  anterior  half  of  tho 

rostrum  and  corresponding  part  of  the  mandible,  small,  conical, 
carved,  sharp-pointed  whew  unworn,  sometime*  deciduous  in  oW 
age.  Skull  Wood  and  dopreawd.  Rostrum  and  cranial  porfrra 
about  equal  in  length  Up|ier  snrfoco  of  rostrum  brand  and  flat. 

PrcmaxiUir  strongly  concave  in  front  of  the  narcs,  as  wide  at  tlie 
middle  of  the  rostrum  as  at  the  base  or  wider,  and  very  nearly  or 
urophrfofo  concealin'?  the  maxilhn  in  the  anterior  half  of  this 
region.  Vertebra : C 7,  D 11,  1.  12-14,  C 2S-29  ; total  58  or  59. 

Bodies  of  the  anterior  five  or  six  cervical  vertebra  nnited.  Length 
of  the  bodies  of  the  lumbar  and  anterior  caudal  vertebra  about 
equal  to  their  width.  Pectoral  lamb  very  long  and  narrow,  the 
aeeond  digit  the  loagrot,  and  having  as  many  as  12  or  33  phalanges, 
the  third  shorter  (with  9 phalanges  i,  the  first,  fourth,  ana  fifth  very 
short.  Fore  part  of  the  nrad  very  round,  in  cotwq nence  of  tlw 
great  development  of  a cwdiimi  of  fat,  winced  on  thn  mat  rum  *f  the 
afcnll  ta  front  of  tbs  hlowhoVo.  Dorsal  fin  low  and  triangular,  the 
length  of  ita  base  considerably  exceeding  its  vortical  height 
Tuo  type  of  this  well-marked  genus  is  O.  fnefax,  the  Pilot 
Whale,  Ca'rng  Wliale,  or  Grin<ihval  of  the  Faroe  idandani,  which 
attains  the  length  of  20  feet,  and  is  of  nearly  uniform  black  colour, 
except  the  nriddlt)  of  the  under  siufrce,  which  is  lighter.  They  are 
extremely  gregsrioux,  aud,  unlike  the  Killera,  arc  mild  and  inoffeurive 


Ftt,  aa.— CemmoB  D*^!iin  {Dmtj>IU*in  Jg iphit).  Frorm  Rrlaherdi. 

is  the  Common  Dolfdiinoftbe  Mccfiterrareaa(D<icfiJ*ij,  fig.  521,  alto 
found  in  the  Atlantic,  and  of  which  a ckeety  allied  if  not  identical 
form  is  met  with  in  tho  Australian  seas  (D./orsterG  and  in  the  North 
Pacific  (Z>.  bairdii).  The  Tureio  (D.  Pitr *;•}  is  another  British  specif 
of  lsrper  size  and  lieavier  build,  with  larger  and  loss  numerous 
teeth ; this  and  several  alHcd  form#  probably  constilute  a natural 
subgroup.  The  "Wbito-beakod  and  White-sdJcd  Dolpliins  { D . 
albirostris  and  kueoptcurut)  of  the  North  Atlantic,  and  sevens 
'otbmv  from  tine  South  and  Pactfio  Seas,  with  comparatively  brwtt! 
and  aliort  rostrum  to  the  skull  and  very  numerous  (80  to  60 1 
vertebra,  constitute  the  gonna  Lojrnorhynrhus  of  Cray.  Others, 
with  long  narrow  rostrum,  are  associated  under  the  name  of  .Stmo, 
one  of  which  from  the  Chinese  seas  \D.  xtnmnj)  h ia  hut  51  vertrLira-. 
This  last  is  of  a pure  milk-white  colour,  but  most  of  the  apreu  * are 
Tarirgatrd  with  glossy  block,  various  diad'js  of  grey,  and  white, 
tho  latter  chiefly  on  the  under  parts  of  tho  tody.  Ora  Hunse*  < //. 
perm ii}  from  tfio  ^outh  2m-o«  w remarkable  for  the  absence  of 
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dorsal  fin.  It  constitute!  the  genus  Ltucorhamphut  of  LUIjeborg, 
»n<l  Iteluhinapteru*  of  other  author*;  this  last  name,  however,  was 
originally  bestowed  on  the  Beluga,  and  should  be  retained  for  it. 

4 04mm— D r.  Eacbrlrhl.  I'Seurtii*™  6Ur  Alt  Umiprkrm  *‘*H**rr. 
I»»*.  r>«UI»i  • ropl*M  biMtaerapfcy  of  U»a  fronp  up  la  IW  «»t#  of  paMIcaliom. 
Stit'«  Dial  lima  ««m*rp«a  m»«nj:ra«*ia  c«  apartal  Jamlllaa  and  ««n»ra  liava  baan 
pvblMhxl,  and  a larga  llloatralad  (vuaral  Wiirk,  t *Ki«veapStr  it,  CVBan'a.  by  P J.  Van 
Hanadvn  and  I'  Oatvala,  S*«  alto  J.  F Ilrandl.  “ ('nleriuHiuaC'-Q  Qb»r  4b 

FnaaUaa  and  *ob(naalS»r  Calaeaas  Earupa  In  Mrat.  4t  V Anti.  Imp.  it  B.  ftlnv 
Wrv.  Uh  aar  t It  , !(».  a»4  C.  M.  HraaBMm.  Warlar  Samub  tf  IW  ft  W. 

Omi  4 Motk  damn*.  111*. 

Order  1NSECTIVORA. 

Terrestrial,  rarely  arboreal  or  natatorial,  diphyodont, 
heterodont,  placental  mammals  of  small  site,  with  planti- 
grade, or  semi  plantigrade,  generally  pent-odoctyle,  unguic- 
ulate  feet;  with  cluvides  (except  in  Potamogale);  with 
more  than  two  incisors  in  the  mandible,  and  with  enamel- 
coated  molars  haviug  tuberculated  crowns  and  well-de- 
veloped roots.  The  body  is  clothed  with  fur,  or  protected 
by  an  armature  of  spines;  the  testes  are  inguinal  or  ploced 
near  the  kidneys,  and  are  not  received  into  a scrotum,  the 
penis  is  pendent  or  suspended  from  the  wall  of  the  abdomen; 
the  uterus  is  two-horned  And  with  or  without  a distinct 
corpus  uteri,  the  placenta  discoidai  and  deciduate;  and  the 
smooth  cerebral  hemispheres  do  not  extend  backwards 
over  the  cerebellum. 

Representatives  of  this  order  are  found  throughout  the 
temperate  and  tropical  parts  of  both  hemisphere!  (except 
South  America  and  Australia),  and  exhibit  much  variety 
both  in  organization  and  in  habit.  Thegreater  number  are 
cursorial,  but  some  ( Talpa , Chrytochlorin,  Oryzoriclet)  are 
fossoriul,  sorae( Pota moga le,Neclogaie, Myogale ) natatorial, 
and  aome(  Tupaiidte)  arboreal,  while  the  species  of  one  genus 
( Galeopithecut ) glide  through  the  air  like  Flying  Squirrels; 
to  the  great  majority,  however,  the  term  insectivorous  is 
applicable,  the  aberrant  Galeopithecu t being  alone  phyto- 
phagous also,  while  Potamogale  is  said  to  feed  on  fish, 
and  the  different  species  of  Moles  live  chiefly  on  worms. 
Notwithstanding  the  homogeneous  nature  of  their  food, 
much  variety  prevails  in  (he  form  and  number  of  their 
teeth,  as  will  b©  seen  when  wo  come  to  consider  the 
classification  of  the  species.  In  many  the  division  into 
incisors,  canines,  premolars,  and  molars  may  be  readily 
traced,  but  in  others,  forming  the  great  majority  of  the 
species,  such  as  the  Shrews,  thin  is  accomplished  with 
difficulty.  The  dentition  of  the  Insect  ivora  may,  however, 
tie  considered  typical,  since  from  it  may  be  derived,  by 
modification,  that  of  any  known  species  of  diphyodont 
placental  Mammalia.  This  typical  dentition  is  especially 
noticeable  in  the  genus  Gymnura,  where  the  dental  formula 
1* — » I»  c },  pm  J,  m } ; total  44  teeth.  So  also,  in  their 
general  organization,  these  animals  appear  to  have  de- 
parted so  little  from  what  must  have  been  the  original 
mammalian  type  that,  were  it  not  for  the  apparently 
advanced  character  of  their  placental  ion,  they  might  easily 
b»*  considered  the  scarcely  modified  descendants  of  the 
ancestors  of  all  other  orders  of  diphyodont  placental 
mammals.  Their  study,  therefore,  affords  the  best  intro- 
duction to  tliut  of  this  division  especially. 

In  most  I nteclivora  the  cranial  cavity  is  of  small  relative 
size,  and  in  none  is  the  brain  case  elevated  to  any  consid- 
erable extent  above  the  face-line.  The  facial  part  of  the 
skull  is  generally  much  produced,  and  the  premaxillary 
and  nasal  bones  well  developed.  The  zygomatic  arch  is 
usually  slender  or  deficient,  the  latter  ticing  the  case  in 
most  of  the  species,  and  post-orbital  processes  of  the 
frontals  are  found  only  iu  Galeopithecidte,  Tupaiidte,  and 
Maermcehdte..  The  number  of  dorsal  vertebra  varies  from 
13  in  Tupaia  to  19  In  Centetet,  of  lumbar  from  3 in 
('hrytoehlorit  to  6 in  Talpa  and  Sorer,  and  of  caudal  from 
the  rudimentary  vertebra  of  Centetet  to  the  40  or  more 


well -developed  ones  of  Microgale.  Not  less  variable  are 
the  characters  of  the  vertebra:  the  spinous  processes  may 
be  very  long  in  one  sjiecies  and  short,  in  another,  though 
belonging  to  the  same  genus;  in  the  Soricidie  and  iu 
Myogale  the  neural  arches  of  the  cervical  vertebra  are 
very  slender ; in  Soricidie  also  and  in  Gymnura  the  four 
anterior  vertebra  develop  large  single  hypapophyaes,  and 
in  Galeopithecut  the  body  of  each  supports  posteriorly  a 
pair  of  hypapophysial  tubercles.  In  Erinaceus,  Myoghle, 
and  Talpa  small  oval  ossicles  are  found  on  the  inferior  sur- 
faces of  the  lumbar  interspaces.  In  Erinaceus, owing  to  the 
thickness  of  the  cord  in  the  cervical  region  and  its  abrupt 
termination,  the  diameter  of  the  ueurul  canal  in  the  cervical 
and  first  two  dorsal  vertebra  greatly  exceeds  that  of  any 
of  the  succeeding  vertebra.  The  sternum  is  variable,  but 
generally  narrow,  bilobate  in  front,  And  divided  into  seg- 
ments. The  shoulder-girdle  presents  remarkable  adap- 
tive modifications,  moat  expressed  in  Talpa  (see  Mole), 
having  relation  to  the  UBe  of  the  fore  limbs  in  burrowing; 
in  the  Golden  Moles  ( Chrytochlorit ),  however  (vide  infra), 
the  forearm  and  manus  alone  become  specially  modified. 
In  Galeopithecui  and  Macrotcelidet  the  forearm  bones  are 
distally  united;  in  all  other  known  Insectivora  the  ra- 
dius and  ulna  are  distinct.  The  manus  has  generally  five 
digits,  but  in  Rhynchocyon  aud  in  one  species  of  Oryzo - 
ride n the  pollex  is  wanting.  In  the  true  Motes  (see  Mole) 
it  is  extremely  modified.  The  femur  has,  in  most  species, 
a prominent  ridge  below  the  greater  trochanter  present^ 
ing  the  characters  of  a third  trochanter.  In  Galeopithecut, 
Tupaia , Centetet.  Hemicentelet,  Ericulut,  and  Solenodon 
the  tibia  and  fibula  are  distinct,  in  all  other  genera  more 
or  less  united  together.  The  pe«  consists  usually  of  five 
digits  (rarely  four  by  reduction  of  the  hullux),  aud  in 
some,  as  iu  the  leaping  species  ( Macrotcelidet , Rhynchetc- 
yuti),  the  tarsal  bones  are  greatly  elongated.  The  form  of 
the  pelvis,  and  especially  that  of  the  symphysis  pubis 
varies  within  certain  limits,  which  have  been  proposed  by 
Lecho  os  a basis  for  the  classification  of  the  families. 
Thus  in  Galeopilhecidte , Tupaiidte,  and  Macroscelidsr  there 
is  a long  symphysis,  as  in  Rodents;  in  Erinaceidte,  Cente - 
tidte,  and  Potamogalidx  it  is  short;  and  in  Soricidr,  Tal- 
pidjr,  and  Chrytochloridte  there  is  none. 

Space  does  not  admit  of  even  attempting  a sketch  of  the 
interesting  modifications  of  the  muscular  system,  which 
will  be  found  fully  described  in  the  present  writer's  Mono- 
graph, referral  to  iu  tho  bibliography.  As  to  the  nervous 
system,  it  may  be  noticed  that  the  brain  throughout  the 
species  presents  a low  type  of  organization:  in  none  do  the 
cerebral  hemispheres  present  any  truce  of  convolutions, nor 
do  they  extend  buck  wards  so  as  to  cover  the  cerebellum; 
the  olfactory  1oIm*s  are  large  an^l  project  in  front ; and  the 
corpus  callosum  is  short  and  thin.  In  the  Hedgehogs 
(Erinaceut)  the  spinal  column  ends  abruptly  opjKisite  the 
i third  or  fourth  dorsal  vertebra  in  a slender  filament ; the 
dorsal  and  lumbar  nerves,  given  off  in  front  of  this  point, 
are  carried  backwards  in  two  compressed  bundles  occupy- 
I ing  thesuddenly  narrowed  spinal  canal  as  far  as  the  sacrum. 

Owing  to  tho  similarity  in  the  character  of  the  food,  tho 
truly  insectivorous  species,  forming  more  than  nine-tenths 
of  the  order,  present  little  variety  in  the  structure  of  the 
digestive  organs.  Except  in  Galeopithecut  (ride  infra) the 
stomach  is  a simple, thin-walled  sac ; in  some,  as  in  Cenletet 
and  allied  genera, the  pyloric  und  (esophageal  openings  are 
very  close  together;  the  intestinal  canal  has  much  the 
same  calibre  throughout,  and  varies  from  three  (in  the 
Shrews)  to  twelve  times  (in  the  Hedgehogs)  the  length  of 
the  head  and  body.  In  the  arboreal  genera  Galeopithecut 
and  Tupaia,  and  in  the  allied  Macrotcelidtr,  all  of  which 
probably  feed  on  vegetable  substances  us  well,  most  of  the 
species  possess  a ctecum,  The  liver  is  deeply  divided  into 
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lobes,  the  right  and  left  lateral  being  cut  off  by  deep  ] 
fissure*  ; both  the  caudate  and  Spigelian  lobes  are  generally 
veil  developed,  and  the  gall-bladder,  usually  large  and 
globular,  is  placed  on  the  middle  of  the  posterior  surface 
of  the  right  central  lobe. 

In  most  of  the  species  (SoricuUt,  Centdidx,  Chryto- 
ddoridae)  the  penis  is  capable  of  being  more  or  less  com- 
pletely retracted  within  the  fold  of  integument  surrounding 
the  anus ; in  some  ( Galeopilhecidte , Talpidx)  it  is  pendent 
in  front  of  the  anus,  while  in  others  ( Afacroscelidm, 
KriiiaceiJx,  Solenodontidx)  it  ia  carried  forwards  and 
suspended  from  the  abdominal  wall.  In  Cental  inn  and 
Chrysochlori*  the  testes  lie  immediately  behind  the  kidneys, 
in  others  more  or  less  within  the  pelvis.  During  the  rut 
they  become  greatly  enlarged,  forming  protrusions  in  the 
inguinal  region.  Except  in  Jlht/nehccyon  the  uterine  cornua 
are  long  and  open  into  a short  corpus  uteri,  which  in  many 
species  (Sonculx,  Talpidx,  CenUtidx , Chrysachlorkhz)  is 
not  separated  from  the  vagina  by  a distinct  os  uteri.  With 
tho  exception  of  Galeopit  heats  all  Jnsedivora  appear  to  be 
multiparous,  the  number  of  foetuses  varying  from  two  to 
eight  in  Erimctust  and  from  twelve  to  twenty-one  in 
Centdes.  The  position  of  tho  mammary  glands  and  the 
number  of  the  teats  vary  greatly.  In  Galeopithecu*  there 
are  two  pairs  of  axillary  teats,  in  Solenodon  a single  pair 
post-inguinal,  but  in  most  species  they  range  from  the 
thorax  to  the  abdomen,  varying  from  two  pairs  in  Gymnura 
to  twelve  in  Centete*.  In  Chrytochlori*  the  thoracic  and 
inguinal  teats  are  lodged  in  deep  cup-shaped  depressions. 

Odoriferous  glands  exist  in  many  species.  In  most 
Shrews  they  occur  on  the  sides  of  the  body  at  a short 
distance  behind  the  axilla,  and  their  exudation  is  probably 
protective,  as  few  carnivorous  animals  will  eat  their  dead 
bodies.  In  both  species  of  Gymnura  and  in  Potamogale 
large  poaches  are  situated  on  either  side  of  the  rectum,  and 
discharge  their  secretions  by  ducts,  opening  in  the  first- 
named  genus  in  front  of  and  in  the  latter  within  the 
margin  of  the  anus.  In  Centdes  racemose  glands  similarly 
situated  discharge  by  pores  opening  at  tho  bottom  of  deep 
pits  placed  aft  either  side  of  the  anus. 

The  integument  is  thin,  but  in  many  species  lined  witn 
well-developed  muscles,  which  are  probably  more  developed 
in  the  Hedgehogs  (ErinaceuUc)  than  in  any  other  mammal j 
in  this  family  and  in  CeaUtidm  moat  of  the  species  ore 
protected  by  spines  implanted  in  the  panniculus  carnosus, 
and  more  or  less  replacing  the  fur  of  the  upper  surface  of 
the  body. 

The  fnsedivora  are  divisible  into  two  very  distinct  suborders,  of 
which  tho  first  includes  a single  genus  only. 

SCBOTtDEX  I.  Dcrmcptcra. 

Upper  end  lower  incUors  compressed,  moltlcuspldate,  the  lower 
deeply  pectinate  ; anterior  and  posterior  limb*  connected  by  m broad 
integumentary  expansion  forming  a parachute.  Family  I.  Galea- 
pUkecidM. 

SrooRDF*  II.  Insectivora  t era. 

Upper  and  lower  ipcisora  conical,  unicuspidat*  or  with  basal 
cusps  only,  the  lower  not  pectinate ; limbs  free,  formed  for 
terrestrial  progression. 

L Upper  true  molars  broad,  multicuspidate,  with  more  or  less 
well-defined  W*shapcd  crowns. 

A.  Symphysis  pubi*  long  ; intestinal  canal  generally  with  a 

ttecum  ; cerebral  cavity  comparatively  large. 

a.  Orbital  ring  encircled  by  bone  ; metatarsus  moderate  ; 

arboreal.  Family  11.  Tupaiidx. 

b.  Orbital  ring  not  encircled  by  bono  ; metatarsus  greatly 

elongated;  terrestrial.  Family  111.  ilarroscelidx. 

B.  8ymphy*is  pubis  short  or  none ; Intestinal  canal  without 

cecum  ; cerebral  cavity  small ; skull  without  post* 
orbital  processes. 

a.  First  and  second  upper  molars  with  a central  fifth 
cusp. 

o'.  Tympanies  annular,  not  forming  bull*.  Family 

IV.  Erinaeeidm. 
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b.  No  central  fifth  cusp ; crowns  of  tho  upper  molars 
W -shaped. 

Tymjianie*  annular,  not  forming  bull*;  no  zygth 
matte  arches.  Family  V.  Smicidac. 
b\  Tympanies  forming  bulb*;  zygomatic  arches  de- 
veloped. Family  VI.  Talpidae. 

II.  Upper  true  molars  narrow,  with  V*shn pod  crowns. 

Tympanies  annular,  not  forming  bull* ; zygomatic 
arches  imperfect 

a".  No  clavicles.  Family  VII.  Potamo^alidm. 
b ",  Clavicles  well  developed. 

a'1'.  Skull  constricted  between  the  orbits ; penis 
suspended.  Family VIII.  SolenodonlidM, 
b“.  Skull  not  constricted  penis  pendent, 
retractible.  Family  IX.  Ccnictidst. 
b Tympanies  forming  bull*;  zygomatic  arches  well- 
developed.  Family  X.  Ch rytochl oridm. 

Family  Galeopituecid.e. 

The  characters  of  the  family  are  those  of  the  suborder 
Dcrmoptcra,  to  which  may  be  lidded  that  tho  orbit  is  nearly  sur- 
rounded by  bone,  the  zygomatio  arches  are  well  developed,  the 
tvmpanics  form  bull*  o*se*.  tha  ulna  is  disUlly  united  with  the 
radius,  the  tibia  and  fibula  ore  distinct,  tho  pubic  symphysis  is 
long,  the  penis  is  pendent,  the  testea  are  received  into  inguinal 
pouches,  the  mamm»  are  axillary,  the  uterus  ia  two-homod,  and 
there  ia  a large  oecnm. 

Gnlcopithecus  (if  c f pm  |,  m f ; second  upper  incisors  and 
caniues  with  two  roots),  with  two  specif*—  G.  volatu  and  G.  pAiTip- 
ptwcHSi'#.  The  former,  tho  Flying  Lemur  of  Linnaeus,  distinguished 
from  the  latter  by  the  form  of  the  upper  incisors,  has  a total  length 
of  nearly  2 feet.  The  long  and  slender  limbs  are  connected  by  a 
broad  integumentary  expansion  extending  outwards  from  the  side* 


Fin.  W*— Feet  of  (Meepithetut 

of  the  neck  and  body,  and  forming  also  a web  between  the  fingers 
and  toes  aa  far  aa  the  base  of  the  claws  (fig.  53);  the  hind  limbs 
are  further  connected  by  a sirailf..*  expansion  passing  outwards  along 
the  back  of  tho  feet  to  the  base  of  the  claws,  and,  inwardly, 
involving  the  long  tail  to  the  tip,  forming  a true  iuterfemoral 
membrane,  as  in  the  Bats.  , 

The  species  of  this  family  livo  in  tho  forests  of  tho  Malay 
Peninsula,  Sumatra,  Borneo,  and  tho  Philipniuo  Islands,  where 
they  feed  chiefly  on  the  leaves  of  trees,  and  probably  also  on  insects. 
Their  habits  are  nocturnal,  and  during  the  daytime  they  cling  to 
the  trunks  or  limbs  of  trees  head  downwards  in  a state  of  repose. 
With  the  approach  of  night  their  season  of  activity  commences, 
whon  they  may  bo  occasionally  seen  gliding  from  tree  to  tree 
supported  on  their  cutaneous  porachute,  and  they  have  been  noticed 
as  capable  of  traversing  in  this  way  a space  of  70  yard*  with  a 
descent  of  only  about  one  in  five. 

Galeopithccni  was  referred  by  some  of  the  older  zoologists  and 
anatomists  to  the  Bats,  and  by  others  (and  even  in  lately  published 
works}  to  the  Lemurs,  but  Professor  Peters's  view  (in  which  moat 
subsequent  writers  agree)  that  it  belongs  to  neither  of  these  orders, 
and  must  be  considered  an  aberrant' Inrectivore,  appears  to t he 
undoubtedly  the  correct  one.  Besides  differing  from  tbo  Bats 
altogether  in  the  form  of  the  anterior  limbs  and  of  the  double -rooted 
outer  incisors  and  canines,  it  also  contrasts  strongly  with  them  in 
the  presence  of  a largo  sacculated  c**um,  and  in  the  gTeat  length 
of  the  colon,  which  is  so  remarkably  short  in  all  the  Chiroptera, 
From  the  liomurs,  on  the  other  hond,  the  form  of  the  brain,  the 
character  of  the  teeth,  the  structure  of  tho  skull,  and  the  deciduate 
diacoidal  placenta  at  once  separate  it. 

Family  TltauA*- 

Arboreal  /ssccfipora,  with  comparatively  large  brain  case,  orbits 
encircled  with  bone,  and  wcll-derelopcd  zygomatic  arches.  The 
malar  bono  is  perforated ; the  tympanies  form  bull*  ; the  pubic 
■ymphr.l,  i>  long;  the  tibi.  »nd  fibult  nte  distiml,  the  imu- 
tarsus  out  little  longer  than  the  tarsus  ; the  molars  are  broad,  with 
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W.— Pen? ill  iPWoetrtn  lo»tty.  x |.  From  Or*y.  Prot.  go*  V.  HU* 
Increase  their  resemblance  to  Squirrel*.  Their  food  consists  of 
insect*  and  fruit,  which  they  usually  seek  for  in  the  trees,  but  aJ»o 
flcouionsllt Mi*  grr”inJ.  When  feeding  they  often  *»*  on  their 
haunches,  holding  the  food,  after  the  maimer  ol  Squint*,  between 
their  fore  paw'*."  Ptiloccrau  includes  a single  very  interesting 
species,  Pt.  lotrii,  inhabiting  Borneo,  remnrkabto  for  its  long  **n, 
two-thirds  naked,  having  the  terminal  third  furnished  with  n double 
fringe  of  long  hairs.  It*  habit*  are  probably  similar  to  those  of  the 
Tupaias,  of  which  it  may  be  further  noticed  that  they  alone  among 
{* uKCtimm  aro  day-fcedcra. 

Family  Maciioociudjl 

T*tt— trUl  Twtfrftm,  witii  comparatively  large  brain  caw,  well- 
developed  zygomatic  arches,  and  tympanic  bull®  ; but  the  orbits  are 
not  encircled  by  b?no,  the  malar  i*  imperforate,  and  there  are 
generally  no  poet-orbital  pmocssca.  The  pubic  symphysis  is  lonfc 
the  tibia  and  libala  united  high  up,  the  metatarsus  much  longer 
than  the  taren*,  the  moiin  broad  and  quadricuapidate,  and  the 
intestinal  canal  has  a large  ovetim. 

The-©  haping  Insectivore*  t*ro  easily  distinguished  by  the  great 
length  of  their  metatarsal  bones.  AH  the  species  aro  African,  and 
are  divisible  into  t*vo  genera 

a f ),  c b ym  j,  m ) or  f ; forearm  bone*  united  below. 

MaeroKctid**, 

b.  i | (or  |),  e pm  f,  m | *,  forearm  bones  separate. 

UJ/tmthoev/frn. 

Mtttroscdi'Jei  includes  ten  specie*  widely  distributed  throughout 
the  African  continent  All  are  doecly  related,  re»emhUng  out 
another  in  general  forms,  and  even  la  the  colour  of  the  fur.  They 
fall  into  two  group*  distinguished  by  the  presence  or  absence  of  a 
■malt  lower  fourth  molar.  At.  Iclmdioctyln*  (fig.  55),  type  of  the 
SQbgenus  Atrorfronuu,  ditTers  from  all  in  the  absence  of  the  hallux. 
Of  Jihu  ttAonto*  four  closely  allied  vj-'vie*  Lave  been  described,  all 
from  Kan  A irk  a. 

Family  En.lNACEtDK 

Tcmstrial  fp sniff  a— w,  with  * brain  ram,  wftheot  poet* 

orbital  processes,  with  slender  (rarely  imperfect)  zygomatic  arches, 
with  u abort  [mbit.  •>'«.(  !•»»(■«,  mwi  »••»*  in*  t'tna  and  f.bula  united 
ab-^w.  The  tympanies  ore  annular,  not  fuming  bulltc ; the 
Intestine  has  no  csceum  j the  penis  is  carried  forwards,  and 
enspctiriftl  from  tlus  wall  of  the  obdomen ; and  thu  upper  true 
molar*  have  each  four  mitmipitl  cusps  and  a email  central  filth  cu*|» 
very  characteristic  of  the  family. 


Fra.  *3.— iSacrojccUJn ».  flnufrtmmt}  urmttorffuf.  x|.  Fftan  PctCTS, 
fail*  mvA 

Snbfnmfly  If.  Erinacein®. — Caudal  rertvbrw  rudimentary; 
palato  bonee  with  defect*  of  ossification ; pelvis  wide : fur  with 
spine*. 

Friwucnt,  y»w»  f,  m f,  Includes  nineteen  apcct.w  (fa- 

miliarly known  »•  Hedging*)  distributed  throughout  Europe 
Amen,  end  the  greater  part  of  Alia,  but  thoy  have  not  been  found 
| in  Madagascar,  Ceylon,  Burrr.oh,  &Lu.,  lJ«  11-L.j  r*i.i.j«ils  and 
Archipelago,  or  Australia.  All  the  specie*  resemble  on*  another 


Fw  lt*-rirlil  pant  of  Skull*  if  (A)  Ertooet i»*  nropxof  sod  (0)  £.  graft, 

Uk  u*  A ikiwen.  J’rat.  l<ml  Avi  IaSI. 

closely  in  the  armature  of  opines  which  InveaU  the  npper  surface 
and  side  of  the  body ; and  all  m**cns  the  power  of  soiling  them- 
selves  up  into  the  form  of  a bnll  protect* d on  all  aides  by  strong 
rpnrs,  tho  d^raal  integument  Wing  brought  downwards  on*l 
inwards  over  tlie  head  ami  tail,  so  ns  to  jmlu*je  the  iimbn  also,  by 
u.»  «clion  of  sjietial  must  lea  (fur  dcscriptkai  JIvuvprupE  it  *A* 


ALIA  (imtcriwnu- 

8nbf.mflyL  OymaeriBA— OwJ.I  mfahra  numerous ; palate 
bone*  completely  ossified  ; pelvis  very  narrow  ; fur  without  spines. 

Opmnura,  i c k »w),  w },  with  two  ijwics,  O.  rajftai* 
and  G.  from  the  Malay  Peninsula  and  Indian  Aivhipolaoo. 

Tire  tonner  ho»  ti»e  appcorauc©  of  a large  Rat  with  a long  head 
and  projecting  mobile  snout ; the  latter,  much  smaller,  with  a ilrort 
tail  «S'I  small  third  upper  premolar,  has  long  been  known  undci 
the  name  of  ffytomi ft  tail  hi*,  ami  c lasso*  I with  the  Titjxiiidm.  Both 
species  present  a very  generalized  type  of  dentition,  in  this  raped 
occupying  an  almost  cvot.wl  position  in  the  order. 
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W* shaped  ettspa;  and  the  intestinal  canal  has  genmBj  a short  ! 

caecum. 

The  animal*  included  in  this  family  are  all  arboreal,  resembling 
Squirrels  closely  both  in  habita  and  in  external  form  ; they  arc 
divided  into  two  gutter*  having  the  asms  dental  formula  (f  §,  c f,  1 
pm  h m j),  hut  distinguished  by  the  form  of  the  skull.  Tupnia, 
with  nine  species,  is  found  in  India,  Burmnli,  the  hUlay  pvnii.scla, 
Nicobar*,  Sumatra,  Java,  and  Borneo,  The  species  closely  resemble 
one  another,  differing  chiefly  in  aixo  and  in  the  colour  and  length 
«f  the  fur.  X early  ail  have  long  basliy  tails,  which  still  further 
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faM&'mt  referred  to  !n  the  bibliography).  The  common  He Jgehog 

(E.  cittvimM)  is  the  most  aberrant  species,  differing  from  ell  the 
rest  in  the  peculiarly  shaped  end  single-rooted  third  incisors  and 
first  upper  premolors  (fig.  66,  A),  ami  in  ita  very  coarse  harsh  (or. 
The  dentition  of  the  long-cared  North  Indian  form,  K /jrojri 
(fig.  fid,  B),  mar  1»  considered  characteristic  of  all  the  other  species, 
the  only  important  differences  being  found  in  the  variable  size  arid 
position  of  the  second  upper  premotor,  which  is  very  small,  external, 
and  deciduous  in  the  Indian  species  E.  micropv*  and  pictnt.  The 
former  species,  limited  to  South  India,  is  further  distinguished  by 
the  absence  of  the  raslsr  bone.  Of  African  species,  E.  dtadanai  uf, 
with  long  frontal  spines.  Is  probably  the  commonest,  and  E. 
mlbiveutris  has  been  made  the  type  of  a separate  genus  on  account 
of  the  total  absence  of  the  hallux. 

Family  Sokicida 

Terrestrial,  rarely  natatorial,  Instdivora,  with  narrow  olongated 
skulls,  without  poet-orbital  processes  or  zygomatic  arches.  Tho 
tympanies  are  annular,  uot  forming  bulla?;  there  is  no  symphysis 
pubis ; the  intestine  has  no  cecum  ; the  tibia  and  fibula  are  untied ; 
and  tho  molars  have  well -developed  \V -shaped  cusps. 

Tlie  dentition  is  very  characteristic  of  the  family ; in  all  the 
upper  front  incisors  are  large,  with  a more  or  less  prominent 
posterior  basal  cusp,  and  be- 
tween these  and  the  last  pre*  . < mf* i 

molar  intervene  a variable  v . ? — 

number  of  small  incisors  and  { 

prrmolars,  among  which  the  y i \ 

small  canine  can  be  distin- 
guuhed  only  by  Us  rosition 
immediately  behind  the  pre- 
maxillary suture.  The  number 

of  teeth  in  the  mandible  is  A 

et ways  twelve,  and  the  single 

poir  of  incisors  are  much  ex-  / AJ 

tended  horizontally  forwards,  wjjjlnr' 

the  canine  is  the  smallest  i j j j 

tooth,  and  tha  single  pre-  *■  c i is, 

molar  is  not  much  larger  (see  _ ...  . , _ 

*„  «•,,  o'  FiS.  #7, — Skull  ami  Dentition  ft  Sorer  tar®. 

..  . JMCia  All  loti,  /*>-«.  Zooi.  &c,  MT7. 

NhMin  Inna  f.i  rm  a * 


some  sprdes  coveted  with  skin ; the  ears  are  abort  and  concealed  by 
the  fur;  the  fore  liiuta  are  generally  more  or  less  modified  for 
digging ; there  is  no  symphysis  pubts  ; the  intestine  has  no  caecum  : 
the  tibia  aud  fibula  are  united  ; aud  the  nmeuspidate  upper  and 
lower  front  incisors  are  sot  extended  horizontally  forwards 


rio.  tes—yertopali  ei7ja>ii.  A.  UJi*c  Ld**rJ»,  ifammff.  Til/t. 

This  family,  though  thus  easily  distinguished,  is,  nevertheless* 
evidently  closely  related  to  the  Shrews,  with  which  such  inter- 
mediats  forms  as  those  included  in  the  genera  Vrntridiiu  and 
Ifraprilus  connect  it  In  striking  contrast  with  the  Shrews, 
however,  the  distribution  of  the  Holes  is  limited  to  tho  temperate 
regions  of  Europe,  Asia,  and  North  America. 

Subfamily  I.  Myogalin®.— Clavicles  aud  humeri  moderately 
elongated ; mauus  without  os  falciform*. 

a.  t I,  e f,  jm  J,  m | j feet  webbed  ; natatorial.  STyngah. 

b.  x 4,  e j,  pm  f,  in  § ; feet  narrow  ; terrestrial  Uropailu*. 

c.  f f,  c 4,  jw»  4 or  4,  m J ; feet  wide  ; foasoriaL  Vrairiektm. 
ifyogale  includes  two  very  remarkable  spirits,  .V.  nuttekaia  and 

JI.  yymaica.  Tho  former  is  by  far  the  hugest  species  of  the 


o'.  26  teeth. 


a.  Teeth  white. 


_ «**  ( o'.  S3  teeth ; hairs  of  tail  equal.  6.  Keomrex. 

webbed  teeth  J toil  fringed  along  middle  edge. 

b.  Feet  webbed.  8.  KectogaU. 

Anmtrotortx  Includes  A.  tqxtamipt*,  s Mole-like  species,  with 
very  short  ears  and  tail,  from  Tibet.  DipUntutodon,  with  one 
species,  D.  vulchellus,  from  tbs  Kirghiz  steppes,  though  agreeing 
in  tho  number  of  teeth,  is  Shrew-like  in  extcrunl  form.  Croeidurot 
28-30  teeth,  with  about  seventy  species  divided  into  four  Hubpmera, 
comprises  the  greater  number  of  white-toothed  Old-World  bhrcws, 
having  s round  tail  thinly  clothed  with  s few  hairs  of  unequal 
length.  C.  aranta  and  C.  tnaveoUns  of  the  continent  of  Europe, 
and  & indicut,  the  Musk-Rat  of  India,  arc  well-known  examples. 
Svrex,  the  typical  genus  (see  Shrxw),  also  divided  into  four  sub- 
genera,  with  irferina,  includes  all  the  species  with  brown  teeth  and 
angular  uniformly  hairy  *aiL  Ftotartx  includes  tho  New-World 
ana  Crot$ojms  (tex  Bhrkw)  the  Old-World  amphibious  species,  hav- 
ing a fringe  of  stiff  hobs  along  the  sides  of  tho  feet,  and  FcetogaU 
a very  remarkable  species  from  Tibet,  N.  eltgant  (fig.  66),  distin- 
guished from  all  other  Shrews  by  the  webbed  condition  of  the  toea, 
and  the  presence  of  adhesive  cushions  on  the  under  surface  of  the 
feet,  which  enable  tbs  animal  to  hold  on  to  smooth  stones  si  the 
bottom  of  rushing  torrents. 

Family  Talmb m. 

Fossorial,  rarely  natatorial,  Inantfrora,  distinguished  from  the 
Sericidao  by  the  presence  of  zygomatic  arches  and  tympanic  hull* 
wane*,  and  by  the  form  of  the  teeth.  The  cyea  are  very  small,  in 


i<— Jrjwpafi  widsla  x f. 

ring  about  36  im-lies.  Its  long  proboscis* 
evond  the  margin  of  the  upper  lip*  j the 
the  bases  of  the  daws ; nod  the  long  scaly 
I,  forming  a powerful  instrument  of  pro* 
This  specks  inhabits  the  banks  of 
th-eent  Russia,  whets  its  fond  consists  of 
jV.  pyrenaka,  living  in  a similar  manner 
meet,  ia  very  much  smaller,  bas  a round 
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rau,  and  a proportionally  longer  snoot  £>•***«.<,  with  pm  |,  and 
/tii irotrichns  (subg.l,  with  pm  are  represented  by  two  small  Mole* 
like  species,  externally  resembling  one  another  closely,  from  Japan 
and  North  A mem*  respectively.  Of  Uroptilns^U.  toritipa^  from  the 
borders  of  Tibet,  ia  a very  interesting  species,  having  the  exttnsal 
form  of  a Shrew  but  the  skull  of  e Mole. 

Subfamily  1L  Talpinaa  (True  Moles).— Clavlclet  and  hnroeri 
very  short  aud  broad  ; menus  with  a large  os  falcifonna. 

A.  Front  tipper  incisors  much  larger  than  the  second  pair  (New* 
Worm  Moles). 

41  * <■  1,  ym  §,  m 3 : extremity  of  nose  simple,  Scalop*.  v 

b.  » i,c  ),  join  1,  m § ; extremify  of  nose  simple.  SeapaHU*. 

c.  i |«  c pm  f,  »*  jj  ; extremity  of  nose  with  anocndugi-s. 

ConUijlurn. 

& Front  upper  incisors  scarcely  larger  than  the  second  pair 
(Old-World  Moles). 

d.  i e I , pm  J.  m | ; man  us  as  in  Uretrfrhm.  fkttjtUtvyx. 

e.  * | or  c ),  put  in  } ; tnauua  very  Droad.  Talpa, 

Scaptonyx,  with  a singlo  species  S.  futicaudaint,  from  west 
China  connects  Urctrichns  with  the  true  Moles.  TaJpa  includes 
seven  species,  of  which  the  Common  Mole  is  a familiar  example. 
See  Mole. 

Family  PoTAMOOAUna. 

iMceUvom  with  a small  brain  esse,  without  post  orbital  processes 
«r  zygomatic  arches,  aud  with  annular  tyro  ponies  not  forming  bulln. 
There  are  no  clavicles ; the  pubic  bones  are  connected  by  a lig»- 
roent,  and  there  is  no  true  symphysis  ; the  intestine  has  co  cwcum  ; 
the  tibia  and  fibula  are  united  low  down  ; and  the  opp*w  tme 
molars  have  broadly  Y-shaped  cusps  presenting  characters  inter- 
mediate  between  those  of  the  preceding  aud  succeeding  familit 


F'o.  «0.— PUamegot*  e r-'ox.  x |.  Allman.  TViut.  tool.  Sot.,  vt„  pi.  L 

P0I&M9 aU,  i I,  c pm  J,  m 8,  with  P.  tetewu  This  most  in- 
teresting specie*  inhabits  the  banks  of  streams  in  west  equatorial 
Africa,  and  ita  whole  structure  indicates  an  aquatic  life.  It  is 
nearly  2 feet  in  length,  the  tail  measuring  about  half.  The  long 
cylindrical  body  iscoulinaed  uninterruptedly  into  the  thick  laterally 
<ntmprcs*ed  tail,  the  legs  are  very  short,  and  the  toes  are  not 
webbed,  progression  through  the  water  evidently  depending  wholly 
on  the  action  of  tho  powerful  tail,  while  the  limb*  arc  folded 
iun&idc  *nd  hrt<'V «■("!*.  The  niuzzlo  is  broad  and  flat,  and  the 
nostrils  aro  protected  by  valves.  The  tarn  Jerk  brown  sbe**  rh* 
extremities  of  the  hairs  on  the  back  being  of  a metallic  noict  hue 
by  reflected  light,  beneath  whitish. 

Otogalc,  i |,  c j,  pm  f,  m ),  with  O.  aurila,  a small  Mouse-like 
specie-*  from  Maii»g«*r>ir  eg—**  closely  with  PvtameyaU  in  the 
priirnd  te.rn.  f the  skull  and  teeth ; the  tibia  and  fibula  are 
distinct,  but  it  ia  not  known  whether  a clavicle  exists  or  not,  and 
ths  material  at  present  available  is  insufficient  to  definitely  fix  the 
natural  position  of  the  species. 

Family  Soi.ENODONTIDJL 

iHittUvora  with  a small  brain  case  constricted  between  the 
orbits,  and  without  po»l-vtbital  processes  or  zygomatic  arches. 
Tne  jieuis  is  carried  forwards  and  suspended  from  the  abdomen  ; 
the  testes  are  received  into  perineal  pouches  ; £e  mammary  glands 
arc  irat-inguinal ; the  uterine  cornua  end  in  cecal  sues;  the 
intestine  tins  no  cxcum  ; the  tyin  tunica  arc  annular  ; the  upper  true 
molars  have  V-shaped  crowns  ; tne  symphysis  pubis  is  short;  and 
the  tibia  Mud  fibula  arc  distinct. 

i 8,  c J,  pm  f.  m f,  with  S.  parwloxus  and  S. 
culnirtuj,  from  liayti  aud  Cuba  respectively,  alone  represents  the 
family.  These  species,  which  d liter  chiefly  tti  the  colour  and 
quality  of  the  fur,  have  each  a remarkably  long  cylindrical  snout. 
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a long  naked  tail,  feet  formed,  for  running,  and  tho  bodv  clothed 
with  long,  coarac  fur. 

The  position  of  the  mam  row  quite  Wmml  on  the  ontiocua  a 
unique  among  Insert  irom.  Tho  up|x»r  front  incisor*  are  much 
eota'ced,  and  with  the  other  incisor*,  canines,  and  premolar*  cloaelv 
resemble  thoee  of  Mpcfntc  ; the  second  lower  manors  are,  a*  hi 


FtP.  Cl.— SoitnodM  cuAu.nui.  xf.  Peters,  At A.  Mad.  BrrL 


Pr+nmAfal^  larger  than  the  anterior  pair,  and  are  deeply 

hollowed  out  internally.  While  thus  apparently  showing  relation- 
ship with  the  Talpida,  the  form  of  the  crowns  of  the  molar  teeth 
connects  them  with  tho  next  family. 

Family  Cextetjda 

Inseciivont  with  a small  cylindrical  brain  case  not  coostricted 
between  the  orbits,  and  without  post-oroital  processes  or  zygoma  tie 
*w-bea  The  penis  is  pendent  and  retrartible  within  the  fold  of  the 
integument  surrounding  the  anus  ; the  testes  are  abdominal : the 
munmirv  gland*  are  thoracic  and  ventral , lb*  uterine  cornua  ere 
terminated  by  the  Fallopian  tal«w  • the  intestine  has  no  caecum; 
the  tympanies  ere  annular ; the  molars  have  V-shaped  crowns ; the 
pubic  symphysis  is  short, and  the  tibia  and  fibula  separate  or  united. 
All  tho  known  specie*  arc  limited  to  Madagascar. 

Subfamily  I,  Cent  e tin  f©. —Tibi*  and  fibula  distinct;  testa 
near  kidneys ; fur  with  spines. 


CtnMts,  i § or  c f,  pm  f , m J or  f . The  single  apecte*,  ft 
etandalus,  the  well  known  tailless  f*  round- Hog  of  Madagascar,  attains 
a total  length  o<  irom  12  10  lo  incWs,  and  it  the  largest  known 
Insecti vore.  The  adult  males  have  exceedingly  long  canines,  the 
extremities  of  the  lovrer  pair  being  received  into  pits  in  front  of  the 
opp*r  canine*  It  is  probably  the  most  prolific 01  all  mammals  ; 01 
many  as  twenty-ono  young  are  said  to  have  been  brought  forth  at 
a birth.  The  young  have  strong  white  spines  arranged  in  longi- 
tudinal lines  along  tho  back,  but  these  are  lost  in  the  adult  ani- 
mal,  which  is  provided  only  with  a nuchal  crest  of  long  rigid  hair* 
HcmicentfU*,  t §,  with  H.  acmiJ/n'aarHJ  and  II.  ntffrteepa,  is  dis- 
tingoUhed  by  the  persistence  of  the  third  upper  incisor,  and  by 
the  form  of  the  skull.  The  two  species  aro  very  much  smaller  than 
C.  fcaudoiwt,  and  the  dorsal  spines  are  retained  in  the  adult  state. 
Erieulus,  i f.  has  E.  acta* US,  a remarkable  Hedgehog-tike  specie* 
having  the  whole  upper  surinre  and  even  the  abort  tail  densely 
covered  with  chi*e-sct  spines.  The  facial  bone*  are  much  shorter 
than  in  any  of  the  preceding  geuora,  and  the  upper  freat  iuci*ors 
are  elongated  as  in  Fri nactns.  Judging  from  the  slight  develop- 
meuf  of  the  cutaneous  muscle*  compered  with  those  of  th*  L"”n 
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Hedgehogs,  it  Is  probable  that  complete  Involution,  <u  in  the  Utter 
animals,  does  not  tako  place. 


I a.  €3 — SkaU  cf  ffemtetaMn  tfmiip/soiut,  x 3.  Ulrvt, 

Proe.Zoa, l.  So*.,  Ibri. 

Subfamily  II.  OryzorictiniB. — Tibia  and  fibula  united  ; testes 
n *ar  urethra  ; fur  without  spines. 

ltkrogaU,  * f,  §,  m },  includes  jlf.  longicaudata  and  M. 

c-twani,  small  Mousd-Iike  species,  the  former  with  a tail  doable  the 
bmjgth  of  the  bead  and  body  ; teeth  like  those  or  C.  ccaiuiatu s,  but, 
owing  to  the  comparatively  much  shorter  muzzle,  not  separated  by 
'ride  spaces,  aud  the  hut  premolar  and  molars  with  internal  basal 
processes.  Orysorictes  contains  0.  hotu  and  0.  Itirndaelylut,  tho 
latter  distinguished  by  the  presence  of  four  digits  only  in  the  menus, 
tba  three  inner  having  long  laterally  compressed  tossonal  claws. 
The  general  form  of  the  head  and  body  of  the  two  species  known  is 
that  of  a Mole.  They  burrow  in  the  rice-fields,  anil  Uo  much 
damage  to  the  crops. 

Family  Chrysochlorid*. 

Fosaoriul  Inrcdiverra,  with  conical  skulls  not  constricted  between 
tho  orbits,  with  well-developed  zygomatic  arches  and  tympanic 
bulls,  but  without  post-orbital  ptoossea.  The  eyes  are  covered  by 
the  hairy  integument,  the  ears  snort  and  concealed  by  the  fur ; tho 
internal  generative  organs  and  tho  crowns  of  the  upper  molar  teeth 
are  as  in  CenUtinm  ; the  mammary  teats  are  thoracic  and  inguinal, 
and  placed  in  cup-shaped  depressions ; there  is  no  pubic  symphysis ; 
and  the  tibia  and  fibula  are  united. 

This  family  is  evidently  closely  allied  to  Cartetidm,  occupying 
the  same  relative  position  with  respect  to  that  family  that  Talpidm 
does  to  Soricldm.  All  the  species  are  fowortal,  and  restricted  to 
south  Afnca.  In  all  the  forearm  and  maous  are  similarly  modified 
for  digging,  but  in  a manner  very  different  from  that  observable  in 
Talpidm  (see  Mole}. 


PlO.  SI. — i'krptvchivrit  obluuruitrtl  ir.diuedj. 


Chrysochloris,  i |,  c f,  pm  ],  tn  | or  embraces  seven  or  eight 
species.  Those  with  in  $,  with  a basal  talon  to  the  lower  grinders, 
and  without  a prominence  in  tho  temporal  fossa,  have  been  placed 
in  a separate  genus  Cnlcoehtoris  by  Professor  Mivart.  Nearly  all 
I ho  species  have  the  fur  of  the  upper  turfaco  of  a brilliant  metallic 
lustre,  varying  from  goldeu  bronze  to  green  aud  violet  of  different 
•Wes. 

Fossil  Inskctivoiia. 

Of  fossil  Insert i vora  no  undoubted  traces  have  been  found  in 
deposits  earlier  than  the  Eocene.  Atnpkidozotherium,  allied  to 
UrotricKui r,  and  Neoyymnurut  and  Protalna,  with  relationships  to 
Gfgmnttra  and  Talpa  respectively,  have  been  described  from  the 
lacustrine  Eocene  beds  of  t^uercy.  Several  genera  with  insectivorous 
affinities  have  been  characterized  by  Cope  and  Marsh  from  remains 
band  in  the  Eocene  of  Wyoming,  but  these  hsvc  been  relegated  to 
•Jutiact  suborders  of  a now  order  BuuodonU i,  of  which  Insuliwm  b 
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eons idr rail  a suborder  only.  Tho  Miocene  deposits  of  the  rantW 
Franco  and  Germany  hsvo  yielded  fossil  lorn^s  of  Knnaeeidm 
{Amphfchinus,  Oalerir , Trtmcu*),  of  Soricidm  {Sorer,  Mus'xrackma, 
Pleaioaorex),  and  of  Talpidm  {Diuvjlnt,  G<ilra*i«laje,  Gvfryinu, 
Hffporiuns , ilyognle).  Of  tho  latter  family  Galeospalax  has" been 
characterized  from  tho  Pliocene  of  Norfolk  ; and  remains  of  the 
common  Hedgehog,  and  of  some  of  tho  existing  species  of  Storm, 
kavo  been  found  iu  various  post-Tertiary  deposits. 

nf  ratertlecnt.—Veten.  RtUe  Bar*  S/o$unnbtgn*—SA»gftt» 
103*5  Id,,  *'  Uebcr  <tl«  ClavUflearinn  «kr  InteetiTSfn,'*  ItonattA.  AlaA,  Uiwwtek. 
JUrliu,  IfHU,  bu4  mlicr  |»pcrt ; Mlvnit.  “Oil  ibe  Oatcoloiry  of  tt>e  lesrcfivsrw* 
Jour.  Anal.  m rtf  Pkgz.,  is*;.  IMS,  anil  Pior.  Z«ol.  Bar.,  I»JI ; OUL  **  Syr.npU*  tt 
lMtttlroioui  MammnlV  Bui/.  (Jr*/.  nn4  Oeog.  Surrt*,  US. A.,  Wimhkiftfa^ 
1874  (Includes  a grm-rsl  tiibUi<aispliy  of  ilio  order  Jnwfirora)  ; Dotsoa,  Ifrrr 
grapA  of 1, it  fiutetiwa,  SgtltnelU  and  Anatomical , Loudon,  IBS*. 

Order  CHIROPTERA. 

Volant  mammnla,  having  tbeir  fore  limbs  specially 
modified  for  flight.  The  forearm  consists  of  a rudimentary 
ulna,  a long  curved  radius,  and  a carpus  of  six  bonus 
supporting  a thumb  and  fuur  greatly  clougated  finger* 
between  which,  the  sides  of  the  body,  and  the  hinder 
extremities  a thin  expansion  of  the  integument  (the  wings 
membrane)  h spread  out  The  knee  is  directed  backwards, 
owing  to  tho  rotation  of  the  hind  limb  outwards  by  the 
wing-membrane;  a peculiar  elongated  cartilaginous  process 
(the  catcaneum  or  calcar),  rarely  rudimentary  or  absent, 
arising  from  the  inner  side  of  the  ankle-joint,  is  directed 
inwards,  and  supports  part  of  the  posterior  margin  of  an 
accessory  membrane  of  flight,  extending  from  the  tail  or 
posterior  extremity  of  the  body  to  the  binder  limbs  (the 
inter-femoral  membrane).  The  penis  is  pendent;  tho 
testes  abdominal  or  inguinal ; the  mammary  glands 
thoracic  and  geucrally  post-axillary  ; the  utenu  simple  cr 
with  more  or  less  long  cornua;  tho  placenta  discoidal  and 
deciduate;  and  the  smooth  cerebral  hemispheres  do  not 
extend  backwards  over  the  cerebellum.  The  dental  series 
consists  of  four  kinds  of  teeth — incisors,  canines,  premolars, 
and  molars;  and  the  dental  formula  never  exceeds 
i },  c jm  $,  m 5 ; total  38  teeth. 

The  animals  comprised  in  this  order  are  at  once 
distinguished  by  the  presence  of  true  wings,  and  this 
peculiarity  ib  accompanied  by  othor  modifications  of  bodily 
structure  having  special  relation  to  aerial  locomotion. 
Thus,  in  direct  contrast  to  ell  other  mammals,  in  which 
locomotion  is  chiefly  effected  by  action  from  behind,  and 
the  hind  limbs  consequently  greatly  preponderate  in  size 
over  the  fore,  in  the  Ckirojdera  the  fore  limbs,  being  the 
only  agents  in  propelling  the  body  forward  during  flight, 
immensely  exceed  the  short  and  weak  binder  extremities ; 
the  thorax,  giving  origin  to  the  great  muscles  which 
sustain  flight,  and  containing  tho  proportionately  (com- 
pared with  other  mammals)  very  large  lungs  and  heart,  is 
remarkably  capacious,  and  tho  ribs  are  flattened  aud  close 
together ; tho  shoulder-girdle  is  also  greatly  developed  in 
comparison  with  tho  weak  pelvic  boues. 

Linmeus  included  the  Bats  among  the  Primates,  mainly 
on  account  of  the  number  of  their  upper  incisors,  supposed 
to  bo  el  ways  four,  the  thoracic  position  of  the  mammas, 
and  tho  pendent  condition  of  the  penis.  Many  other 
zoologists,  taking  into  consideration  also  tho  placental 
characters  and  tho  form  of  tho  uterus,  have  followed  him ; 
but  it  is  evident  that  the  situation  of  the  mamm*  is  related 
to  the  necessarily  central  position  of  tho  young  during  flight, 
tho  shortness  of  the  uterine  cornua,  observable  in  so  many 
species,  to  tho  generally  uni  parous  gestation  requiring  less 
room,  while  tho  discoid  deciduate  placenta  is  equally 
present  in  and  characteristic  of  the  Jnseclivora,  many 
species  of  which  have  also  tho  penis  pendent.  Then,  all 
these  reasons  for  maintaining  tho  Bats  in  such  an  exalted 
position  being  disposed  of,  we  find  in  tho  low  organization 
of  their  brain  another  proof  of  their  inferior  position  in 
Ihc  zoological  ic  ilo,  while  furthermore,  although  they  differ 
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widely  from  all  other  mammals  in  external  form,  it  is  From  the  first  tboraeic  to  the  hist  lambar  vertebra  the 
evident  that  this  is  but  the  result  of  special  adaptation  to  j spinal  column  forms  a single  curve  backward?,  which  it 
aerial  locomotion  ; aud,  taking  into  account  their  whole  i most  pronounced  in  the  lumbar  region.  The  bodies  of  the 
bodily  structure,  we  are  forced  to  admit  with  Professor  ■ vertebra  are  very  slightly  movable  upon  each  other,  aud 
Hoxley  that  they  may  be  regarded  as  exceedingly  i in  old  individuals  appear  to  become  pertmllv  ankylosed 

together.  The  caudal  vertebra  are  simple  cylindrical  bones 

without  processes  ; their  number  and  length  is  extremely 
variable  even  in  clowJy  alHed  species ; and  the  anterior 
vertebra  are  generally  united  to  the  ischial  tuberosities. 
The  development  of  these  vertebrae,  in  fact,  is  intimately 
correlated  to  the  habits  of  the  animals,  the  long  tail  in  the 

insectivorous  species  supporting  and  controlling  the  position 

rotated  outwards  by  the  wing-membrane  that,  contrary  to  | of  the  large  interfemorul  membrane  which  appears  not  only 

...t  _.l 1,1 ...  .1..  1 ...1  I _:.l  tU.:.  wlian  in  imnnir  rtf 


modified  Imrctivora. 

So  thoroughly,  however,  has  this  adaptation  been  carried 
out  that  of  all  animals  the  Bats  are  the  least  terrestrial, 
uot  one  of  them  being  equally  well  fitted,  os  most  Birds 
and  Insects  are,  for  progression  on  tho  earth.  This  is  due 
to  the  hind  as  well  as  the  fore  limbs  being  pressed  into 
the  service  of  aerial  locomotion.  The  hind  limb  is  so 


what  obtains  in  all  other  vertebrates,  the  knee  is  directed 
backwards,  and  corresponds  in  position  to  iU  serial 
liomologue  the  elbow.  When  placed  on  the  ground, 


to  aid  their  rapid  doubling  motions  when  in  pursuit  of 
their  insect  prey  by  acting  as  a rudder  on  the  air,  but  also 
to  assist  them  iu  the  capture  and  retention  of  the  larger 
insects ; ia  the  frugivorous  species,  on  the 
other  hand,  this  is  not  required,  and  the 
tail  is  accordingly  rudimentary  or  absent 
In  all  Bats  the  presternum  has  a promi- 
nent keel  for  the  attachment  of  the  great 
pectoral  muscles.  In  most  species  the  riba 
are  much  flattened,  and  in  some  jiartially 
ankylosed  by  their  contiguous  margins. 

Great  as  is  the  variability  of  the  shape 
of  the  skull  in  Inuctivora , it  is  still  greater 
in  ChiropterOy  and  evidently  depends  upon 
the  much  wider  differences  in  the  nature 
of  the  food  of  different  species  requiring 
corresponding  modifications  of  the  man- 
ducatory apparatus,  so  that  extreme  modi- 
fications may  he  found  in  spec:es  of  the 
Bame  family,  as  in  the  case  of  tho  Phyl- 
lostomi'ljr.  In  some  genera,  however,  os 
in  Miniopiertu,  Fuiia,  Morttuope  (tide 
infra),  the  peculiar  shape  of  the  akull 
cannot  thus  be  accounted  for.  As  in  the 
Inecclivora,  poet-orbital  processes  are  de- 
veloped in  some  species  only,  as  in  the 

«»*  \a  *few *****  «”*> 

porting  um.  the  ;•».«,  mtlmarpal  boora ; ph&Uax;  ufond  pb«Un*  ; /A*,  Embollonuridm  \ In  Pteropi It  UttCOptem* 

tWnl  phid«nx;  am,  aM*br«chial  membrane  ;/,  femur;  f,  tlbU; /ft.  ttbuU  (rudimentary) ; c,  calciMiuii  f.,,m  iko 

«r  aJc«r  •opportiQg  <«,  tbc  toiertcnwcnj  • «r.  ooMktteti  lobe.  alone  does  a process  from  the  zygomatic 

arch  meet  the  peat  orbital  bo  as  to  com- 
th  arc  lure,  the  animal  rests  on  all  fours,  having  tlie  knees  i plete  the  orbital  ring  Zygomatic  arches,  though  slender, 
directed  upwards  like  a grasshopper's,  while,  u>  order  to  * are  present  in  alt  except  in  some  of  the  species  of  Phyl 


bring  tbe  foot  into  a position  for  forward  progression,  it  is 
rotated  forwards  and  inwards  on  the  ankle.  Walking 
udder  these  circumstances  is  at  best  only  a species  of 
shuffle,  and  that  this  is  fully  recognized  by  the  animal  is 
evidenced  by  its  great  anxiety  to  take  to  the  wing,  or,  if 
this  be  impracticable,  to  ascend  to  some  point  where  it  can 
hitch  itself  up  by  the  claws  of  the  hind  legs  in  its  usual 
position  when  at  rest. 

The  bones  entering  into  the  formation  of  the  skeleton  in 
Ckiroptera  are  characterized  by  their  slenderness,  and  by 
tho  great  size  of  the  medullary  canals  in  those  of  the 
extremities.  The  vertebral  column  is  short,  and  the 
rertebra  differ  very  slightly  in  number  and  form  through- 
out the  species.  The  general  number  of  the  dorso-lumbar 
vertebra  is  17,  whereof  12  are  dorsal;  tho  cervical  vertebra 
are  very  broad,  but  short  from  befure  backwards  (tbeir 
breadth  is  due  to  the  great  transverse  diameter  of  the 
spinal  canal  rendered  necessary  by  the  comparatively  very 
large  size  of  the  spinal  cord  in  this  position,  which,  after 
giving  off  the  nervous  supply  to  the  fore  limbs  and  thorax, 
rapidly  diminishes  in  size,  and  in  tho  lumbosacral  region 
is  reduced  to  a lino  thread).  Except  iij  tho  great 
frugivorous  Buts  (Plervpodidx),  the  vertebra,  from  the 
third  cervical  backwards,  are  devoid  of  spinous  processes, 
a * haricteristic  feature  in  tbe  general  osteology  of  the  order. 


lottomidx. 

The  milk  teeth  differ  from  those  of  all  other  mammals 
in  that  they  in  no  respect  resemble  in  form  those  of  the 
permanent  series.  They  are  very  slender,  with  acutely 
pointed  recurved  cusps,  and  are  soon  shed,  but  often 
coexist  for  a short  time  with  the  permanent  teeth  when 
the  latter  are  considerably  elevated  above  the  gum.  In 
the  family  Jihinolopkidee  the  milk  teeth  arc  absorbed 
before  birth.  The  permanent  teeth  exhibit  great  variety 
in  form,  sometimes  even  in  the  same  family,  as  in 
PhylUntomxdm,  whilst  in  other  families,  as  in  Rhinolophidee , ' 
the  resemblance  between  tho  dentition  of  species  otherwise 
differing  in  many  important  respecta  is  most  remarkable. 
In  all,  however,  they  are  provided  with  well -developed 
roots,  and  their  crowns  are  acutely  tnberculate,  with 
more  or  less  well-defined  W-shaped  cusps,  in  tho  insecti- 
vorous species,  os  in  Inxetivora,  or  variously  hollowed  out 
or  longitudinally  grooved  in  the  frugivorous,  as  in  some 
species  of  Phylloslomid.t  and  in  the  Pteropodidee. 

As  might  be  expected,  the  shoulrler-girdle  varies  very 
slightly,  having  the  same  office  to  fulfil  iuall  species.  The 
clavicle  is  very  long,  strong,  and  curved  ; the  scapulas  large, 
oval,  triangular,  with  a long  curved  coracoid  process.  The 
humerus,  though  long,  is  scarcely  two-thirds  the  length  of 
the  radius ; tho  ulna  is  rudimentary ; its  proximal  extremity. 
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which  articulate*  with  bat  a email  pert  of  the  numerus, 
is  ankylosed  with  the  radius ; immediately  beyond 
the  joint  it  is  reduced  to  a very  render  splint-like 
bone,  which  extends  about  as  far  os  the  middle  of  the 
cadiuft.  In  all  species  a detached  sesamoid  bo  no  exists  in 
the  tendon  of  the  triceps  muscle,  and  is  generally  found  in 
skeletons.  The  radius  is  very  long,  in  some  species  as 
long  as  the  head  and  body.  The  proximal  row  of  the 
carpus  consists  of  a single  bono  (the  united  scaphoid,  lunar, 
and  cuneiform  bones),  which,  with  the  extremity  of  the 
radius,  forms  the  radio-carpal  joint;  in  the  distal  row  the 
trapezium,  trapezoid,  and  os  magnum  vary  much  in  size 
in  the  different  families;  the  unciform  appears  to  be  the 
most  constant,  and  the  pisiform  is  generally  very  small. 
It  will  be  necessary  to  again  refer  to  this  suhject  when 
dealing  with  the  diagnostic-characters  of  the  suborders. 

The  manus  is,  iu  all  the  species,  composed  of  fivo  digits. 
Tho  first,  fourth,  and  fifth  consist  each  of  a metacarpal 
bone  and  two  osseous  phalanges  ; in  the  second  and  third 
tho  number  of  phalanges  is  different  in  certain  families. 
The  first  digit — tho  pollcx— always  terminates  in  a claw, 
ftbich,  with  the  proximal  phalanx,  is  most  developed  in 
the  frugivorous  species.  In  most  of  the  species  of  the 
frugivorous  Tieropodida  the  second  digit  is  also  provided 
with  a claw,  but  in  all  other  Bats  this  and  the  remaining 
digits  are  unarmed.  In  the  genus  Triarnops  alone  a very 
pieculiar  short  bony  process  projects  from  the  outer  side  of 
the  proximal  extremity  of  the  terminal  phalanx  of  the 
fourth  digit.  The  relative  development  of  the  digits  and 
their  phalanges  will  be  specially  treated  of  under  each 
family. 

As  might  be  expected  from  the  small  size  of  the  posterior 
limbs,  the  pelvic  girdle  is  very  weak.  The  iliac  bones  arc 
long  and  narrow.  Iu  most  species  tbe  pubic  bones  of 
opposite  sides  ore  very  loosely  united  in  front  in  males ; 
in  females  they  are  widely  separated;  in  tho  family 
Rkindophidx  alone  do  these  bones  form  a symphysis.  Tim 
ominentia  jleo-pectmec.  develops  in  all  species  a long 
pectineal  process,  which  in  tho  subfamily  RkylLorhinium 
alone  is  continued  forwards  to  the  anterior  extremity  of 
the  ilium  (vide  infra,  p 412),  forming  a prcace tabular 
foramen  which  is  unique  among  mammals.  Tho  acetabulum 
is  small  and  directed  outwards,  add  slightly  upwards,  and 
with  this  is  related  the  peculiar  position  of  the  hind  limb 
described  above  as  one  of  the  chief  characteristics  of  the 
order.  The  fomur  is  slender  and  cylindrical,  with  a small 
head  ami  very  short  neck,  and  scarcely  differs  in  form 
throughout  the  species.  The  bone*  of  the  leg  snd  foot  are 
more  variable ; in  the  subfamily  Moloteinm  alone  is  there 
a well-developed  fibula;  in  all  other  species  this  bone  is 
either  very  slender  or  cartilaginous  and  ligamentous  in  its 
upper  third,  or  reduced  to  a small  bony  process  above 
the  heel,  as  in  Megaderma,  or  altogether  absent,  as  in 
Jfpderu. 

The  foot  consists  of  a very  short  tarsus,  and  of  slender, 
laterally  compressed  toes,  with  much  curved  claws.  The 
first  digit  is  composed  of  a metacarpal  bone,  a proximal 
and  an  ungual  phalanx,  and  is  slightly  shorter  than  tho 
other  four  toes,  which  have  each  an  additional  phalanx, 
except  in  the  subfamily  PhyUorkininm  and  in  the 
anomalous  genera  Thy  ropier  a and  Myxopoda,  where  all 
i;he  toes  havo  tbe  same  number  of  pholauges  as  the  first 
♦licit,  and  are  equal  to  it  in  length.  In  tho  very  remark- 
able  genus  Cheirmnelex  tbo  first  digit  is  thumb-like  and 
ueparatod  from  the  others ; and  in  the  Afoloxti  the  first  and 
fifth  digits  are  much  thicker  than  the  intermediate  toes. 

The  muxcular  syttem,  as  might  be  expected,  exhibits  few 
striking  differences  throughout  the  species.  The  most 
noticeable  peculiarities  in  the  myology  of  the  order  consist 
in  the  separated  bands  or  slips  into  which  the  platyama  b 
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divided,  and  m tho  remarkable  muscle  termed  occipUo- 
poUiealis,  which  extends  from  the  occipital  bone  to  the  base 
of  the  terminal  phalanx  of  the  pollex  (see  Macalisf  or. 
“ Myology  of  tho  Chirvpteraf  Phil.  Tru.iu.  Roy.  Sx., 
1 87  2). 

Although,  as  abovo  mentioned,  tho  brain  presents  a law 
type  of  organization,  yet  probably  no  animals  possess  so 
delicate  seuse  of  touch  as  tbo  Ckiroptera.  It  is  undoubt- 
edly thia  perceptive  power  which  enabled  the  individuals 
deprived  of  sight,  hearing,  and  smell,  in  Spallanzani's  well- 
known  experiments,  to  avoid  tke  numerous  threads  hung 
across  the  rooms  in  which  they  were  permitted  to  fly  about. 
In  tho  common  Bats  the  tactile  organs  evidently  exist,  not 
only  in  the  delicate  vibrissas  which  spring  from  the  sides 
of  the  muzzle,  but  also  in  tho  highly  sensitive  and  widely 
extended  integumentary  structures  entering  into  the  forma- 
tijn  of  tho  wing-membranes  and  car -concha,  while  in  many 
other  species,  notably  in  the  tropical  Rhinolophine  and 
Pbylloetomine  Bats,  peculiar  foliaceous  cutaneous  expan- 
sions surrounding  the  nasal  apertures  or  extending  back- 
wards behind  them  are  supersdded  (vide  infra).  These 
structures,  collectively  known  as  the  44  nose -loaf  ” (whence 
the  term  44 leaf-nosed  Bats”),  have  been  shown  by  tho 
present  writer  (who  has  traced  their  gradual  development  in 
different  species)  to  be  made  up  partly  of  the  extended 
and  thickened  marginal  integument  of  the  nostrils,  and 
partly  of  the  highly  differentiated  glandular  eminences 
occupying  tho  sides  of  the  muzzle,  in  which,  in  all  the 
common  Bata,  the  vibrissa;  arc  implanted. 

In  all  species  of  leaf-nosed  Bads,  and  especially  in  the 
Rhinalophidm,  in  which  the  nasal  appendages  reach  their 
highest  development,  the  superior  maxillary  division  of  tho 
fifth  nerve  is  of  remarkably  large  calibre.  The  nasal 
* branch  of  this  nerve,  which  ia  given  off  immediately 
beyond  the  infra-orbital  foramen,  is  by  fur  the  largest  por- 
tion, the  palpebral  and  labial  branches  consisting  of  a few 
slender  nerve  fibres  only.  This  bropch  passes  forwards  and 
upwards  on  the  sides  of  the  superior  maxillary  bone,  but 
Boon  Bpreads  out  into  numerous  filaments  which  pass  into 
the  muscles  and  integument  above,  and  into  the  base  of 
the  nose-leaf.  The  nerve  supply  of  the  nose-leaf  is  further 
considerably  augmented  by  the  large  naaal  branch  of  the 
ophthalmic  division  of  the  fifth  nerve. 

Wfiile  the  many  foliations,  elevations,  and  depressions 
which  vary  the  form  of  tho  nose  leaf  also  greatly  increase 
the  sensory  surface  so  abundantly  supplied  by  the  fifth 
nerve,  and  in  rapid  flight  intensify  the  vibrations  conveyed 
to  it,  the  great  number  of  sweat  and  oil  glands  which  enter 
into  itB  structure  perform  an  important  function,  analogous 
to  that  of  the  glands  of  the  auditory  canal  in  relation  to 
the  mombrana  tympani,  in  maintaining  its  surface  in  a 
highly  sensitive  tondition. 

The  nasal  appendages  of  Ckiroptera,  then,  may  be 
regarded  as  performing  tbe  office  of  an  oTgon  of  a very 
exulted  sense  of  touch  standing  in  the  same  relation  to  the 
nasal  branches  of  the  sensory  divisions  of  the  fifth  nerve 
as  the  aural  apparatus  to  the  auditory  nerve ; for,  as  tbe 
latter  organ  collects  and  transmits  the  waves  of  sound,  so 
the  former  receives  impressions  arising  from  vibrations 
communicated  to  tho  air  by  approaching  objects. 

In  no  order  of  mammals  is  the  ear-conch  so  greatly 
developed  or  so  variable  in  form ; in  most  of  the  insecti- 
vorous species  tho  ears  are  longer  than  the  head,  while  in 
some,  as  in  the  common  Long-eared  Bat  (PUcotvs  at tritve), 
their  length  nearly  equals  that  of  the  head  and  body.  Tho 
form  of  the  conch  is  very  characteristic  in  each  of  the 
families ; in  most  the  tragus  is  remarkably  large,  in  some 
extending  nearly  to  the  outer  margin  of  the  conch ; its 
office  appears  to  bo  to  cause  undulations  in  tbe  waves  of 
sound,  and  so  intensify  and  prolong  them.  It  is  worthy  of 
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notice  that  ui  tue  ouiy  family  of  insectivorous  Hats  wanting 
the  tragus,  the  Hhiuo/uft/mf.r,  the  auditory  buliao  o»cas 
reach  their  greatest  size,  end  the  highly  sensitive  nasal 
hppendages  their  highest  development ; also  in  the  group 
Moloai  the  ear-conch  is  di- 
vided  by  a prominent  keel ; 
and  the  antitragus  is  remark- 
ablv  largo  la  those  aperies  in 
which  the  tragus  is  minute 
(see  fig.  GG,  a).  In  the  frugi* 
voroas  Bats,  os  might  be 
expected,  the  form  of  the 
exr-conch  is  very  simple,  and 
out  slightly  variable  through- 
out the  species. 

In  nil  Bats  the  cars  aro 
extremely  mobile,  each  mov- 
ing independently  at  thsFio.  M — 01 

will  01  the  animal.  JllllS  antitr*c**t  a,  kcil  of  1 he  car ' conch  ; 
has  been  observed  by  the  »«m».i  •*tu w* 

writer  even  in  the  fritgivorous  PierojMxtnlp,  in  which  the 
peculiar  vibratory  movements  noticed  by  Mr  Oxburn  in 
Ariibtui  perspicillalut  may  also  bo  seen  when  the  animals 
are  alarmed. 

The  opening  of  the  mouth  is  anterior  in  most  species, 
but  in  many  it  is  inferior,  the  extremity  of  the  nose  being 
more  or  less  produced  beyond  the  lower  lip,  so  much  so 
indeed  in  the  small  South-Americno  species  Kt/nchonycta-i* 
nato  os  to  resemble  that  of  the  Shrews.  Tbo  lips  exhibit 
the  greatest  variety  in  form,  which  will  be  specially  referred 
to  under  each  family.  The  absence  of  a fringe  of  hairs  ia 
very  characteristic  of  all  fruit-eating  Bats,  and  probably 
always  distinguishes  them  from  the  insectivorous  species, 
which  they  may  resemble  in  the  form  of  their  teeth  and  itf 
other  respects. 

The  oesophagus  is  narrow  in  all  species,  and  especially 
•0  in  the  sanguivorous  fitsmodonltt.  The  stomach  presents 
two  principal  types  of  structure,  which  correspond  respec- 
tively to  the  two  great  divisions  of  the  order,  tho 
Megackiroptera  and  the  Microehiroptem ; in  the  former 
(with  the  exception  of  J/arpina)  tho  pyloric  extremity  is 
more  or  less  elongated  and  folded  upon  itself,  in  th : latter 
it  is  simple,  as  in  Instcticom  r era ; a third  exceptional  typo 
is  met  with  in  tho  sanguivorous  Desm&doHtes,  where  the 
left  or  cardiac  extremity  is  greatly  elongated,  forming  a 
long  narrow  crccum-like  appendage.  The  intestine  is  com- 
paratively short,  varying  from  one  and  a half  to  four  times 
the  length  of  the  head  and  body,  being  longest  in  the 
frugivorous,  shortest  in  tho  insectivorous  species.  In 
Rkinopoma  tnieivphyllitm  and  Mtyaderuut  sjxtsma  only 
has  a very  small  crecum  been  found. 

The  liver  is  characterized  by  the  great  size  of  the  left 
lateral  lobe,  which  occasionally  equals  half  tho  sizo  of  tho 
whole  organ ; the  right  and  left  lateral  fissures  are  usually 
very  deep ; in  McjachirojArra  (ffarpyia  excepted)  the 
Spigelian  lobe  is  ill-defined  or  absent,  and  the  caudate  is 
generally  very  large,  but  in  Afieroekiroptrrtt,  on  tbo  other 
hand,  the  Spigelian  lobe  is  very  large,  while  tbo  caudate  is 
small,  in  most  species  forming  a ridge  only.  The  gall- 
bladder is  generally  well  developed  and  attached  to  the 
right  central  lobe,  except  in  Jlhintitu/Jiulir,  where  it  is 
connected  will*  tho  left  central. 

In  most  species  the  hyoid  bones  are  simple,  consisting 
of  a chain  of  slender,  elongated,  cylindrical  bones  connect- 
ing tho  small  bari-liymd  with  the  cranium,  while  the 
pharyux  is  short,  the  larynx  shallow  with  feebly  developed 
vrval  cords,  and  guarded  by  a short  acutely-printed 
epiglottis,  which  in  some  genera  {//• irpyin , Vumpyrut, 
r.j.)  is  alniojt  obsolete  In  the  Ejtoiuo/Jtvri,  however,  we 
find  a remarkable  departure  from  the  general  typo:  the 


pharynx  is  long  and  very  capacious,  tho  aperture  of  the 
larynx  far  removed  from  the  fauces,  and,  opposite  to  it,  a 
canal,  leading  from  tho  narial  chambers,  and  extending 
along  the  back  of  the  pharynx,  opens ; tho  laryngeal  cavity 
is  spacious  and  its  walls  ore  ossified ; the  hyoid  bo  no  is 


FlO.  67.— Hr  id  anrt  Nc<*  i4  /.>»«•>* imhi  frna>pirti  (ndtill  mol?,  ml  iwd  *l«r% 
Doli*r>n.  I'r*'.  Z«6>.  Set.,  |n*I,  The  unN-nnt  (if.fh  •)  nnd  f-o*tci tor  (/'/•*») 
pluuyne**!  Mr*  are  op*  nut  from  u it  limit.  th<;  dnitril  line-*  tiiillrellne  the  point* 
where  irtcy  eommuol, atr  with  the  |ihsiyn\;  *,  iliin  wcnibtntiou*  */-jw urn 
mJiUlio  line  brtvr,<-n  the  *ntnlni»  *•'«•- wr.  ml  •fairs  t *.m,  Mem* 

niAilold  tmiM-ie  wpanitiiig  the  antetior  frw»  the  potHnar  uc. 

quite  unconnected,  except  by  muscle,  with  the  cranium ; 
the  cerato-hyals  and  epUiyals  arc  cartilaginous  and  greatly 
expanded,  entering  into  the  formation  of  the  walls  of  the 
pharynx,  and,  in  tho  males  of  three  species  at  least,  sup- 
porting tho  orifices  of  a largo  pair  of  air-sacs  communicat- 
ing with  the  pharynx  (see  fig.  HIT). 

In  extent,  peculiar  modifications,  and  sensitiveness,  tbo 
cutaneous  system  reaches  its  highest  development  in  this 
order.  A*  a sensory  organ  its  chief  modifications  in  con- 
nexion with  the  external  car,  and  with  tho  nasal  and  labial 
appendages,  havo  been  described  when  referring  to  tbo 
nervous  system.  It  remains  therefore  to  consider  its 
relative  development  as  part  cf  tho  organs  of  flight. 

The  extent  and  shape  of  tho  volar  membranes  depend 
mainly  on  the  form  of  tho  bones  of  tho  anterior  extremities, 
and  on  tho  presence  or  absence  of  the  tail.  Certain 
modifications  of  these  membranes,  however,  are  met  with, 
which  evidently  do  not  depend  on  the  skeleton,  but  arc 
related  to  the  habits  of  tho  animals,  and  to  tho  manner  in 
which  the  wing  is  folded  in  repose. 

Tho  tolar  membranes  consist  of — (1)  the  “ antebrachial 
membrane,”  which  extends  from  the  point  of  tho  shoulder 
along  tho  humerus  and  more  or  lea*  of  the  forearm  to  the 
base  of  the  thumb,  the  metacarpal  bone  of  which  is  partially 
or  wholly  included  in  it;  (2)  the  **  wing-membrane,” which 
is  spread  out  between  tho  greatly  elongated  fingers,  and 
extends  along  tho  sides  of  the  body  to  tho  posterior 
extremities,  generally  reaching  to  tbo  feet ; and  (3)  tbo 
“ intcrfcmoral  membrane,”  the  most  variable  of  all,  which 
is  supported  between  tho  extremity  of  the  body,  tho  legs, 
and  the  calcanea  (*e c fig.  65). 

The  antebrachial  and  wing  membranes  are  most 
developed  in  those  species  which  arc  fitted  only  for  aerial 
locomotion,  and  which  when  at  rest  hang  with  tho  body 
enveloped  in  the  wings  ; but  in  the  family  EnilxtltonK)'ui&. 
especially  in  the  subfamily  Jfolonina  (the  species  of  which 
are,  of  all  Bats,  the  best  fitted  for  terrestrial  progression), 
the  antebrachial  membrane  is  reduced  to  the  smallest  sire, 
and  is  not  developed  along  the  forearm,  leaving  also  th* 
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thumb  quite  free,  umi  tho  wing-membrane  in  very  narrow 
and  folded  in  repose  completely  under  the  fore^m.  Tha 
relative  development  of  the  interfeinoral  membrane  has 
been  referred  to  above  in  describing  the  caudal  vertebra?. 
Its  small  size  in  the  frtagivorous  and  sanguivorotu  specie*, 
which  do  not  require  it,  to  which,  indeed,  its  presence 
would  bo  actually  in- 
jurious as  impeding 
their  motions  when 
searching  for  food  as 
they  hang  suspended 
by  their  feet,  is  easily 
understood.  Odorifer- 
ous glands  and  pouches 

G8.— TrosttJ  Sac  onl  Kcvi-Lssf  Jo 

Opening  on  the  Mirwct  Female  of  f^phrii 
of  the  outer  skin  are  /lr*.  *•*/.*»*,  ir#. 
developed  in  many  species,  but  in  most  coses  moro  so  J 
in  nudes  than  in  females,  and  so  constitute  very  remark- 
able secondary  sexual  characters.  They  will  l>o  referred 
to  when  treating  of  tho  peculiarities  of  curtain  species, 
pee  also  the  writer's  paper  “On  Secondary  Sexual 
Characters  in  ChiropttH pr,  Proc.  ZooL  Soe,  LonJ.^  1373, 
pp.  241-252.) 

Space  does  not  admit  of  entering  hero  upon  ft  special 
description  of  the  respiratory,  circulatory,  digestive,  urinary, 
and  generative  organ?,  which  will  bo  found  fully  treated 
of  ta  tho  works  noted  in  the  bibliography  of  tho  order 
below,  and  therefore  with  tho  above  abort  account  of  tho 
general  structure  of  tho  species  we  proceed  to  consider 
^leir  classification  and  geographical  distribution. 

The  ChirMr*  fall  naturally  into  two  subdivisions,  tvbkli  iuay 
bs  called  suborders. 

SrooBDSB  I.  VE0ACBIROPTBHA. 

fnaitonoi  Bats,  generally  of  large  aire,  having  tlio  crowns  of  tho 
•olar  teeth  smooth,'  marked  with  a longitudinal  groove ; with  tho 
bony  palate  continued  behind  tho  last  molar  narrowing  Slowly 
backward*;  with  three  phalanges  in  the  index  finger,  the  third 
phalanx  terminated  generally  by  a claw;  with  the  ride#  of  tho  ear. 
aonch  forming  a complete  ring  at  the  bora ; with  the  tail,  when 
jwrw-nt,  inferior  to  (not  contained  In)  the  interfenwral  membrane  ; 
with  the  pyloric  extremity  of  the  stomach  generally  much  elongated ; 
and  with  the  Spigelian  lobe  of  the  liver  ill-defined  or  absent,  while 
the  caudate  It  wall  developed. 

Fragivoroo*  ; limited  to  the  Ironical  and  subtropical  parts  of  tha 
Eastern  Hrinisphere. 

>'ami7y  PTF.SOPOrUD.E. 

The  character*  of  the  single  family  are  tbo®»l  of  the  suborder. 

Aamdphcrut,  i f (or  fh  1 f,  jr»  |,  * jj  tail  very  short  or 
tkono,  when  present  quite  free  from  the  hi terfe moral  membrane  ; 
second  finger  with  a claw  ; premaxillary  bones  united  in  front.  Tho 
idx  spades  include  some  of  the  moat  remarkable  fortna  of  fruit- 
sating  Bata.  They  are  strictly  limited  to  the  African  continent 
south  of  tho  Sahara,  and  are  readily  distinguished  bv  their  remark- 
ably  tam  and  long  head  and  very  expansible,  often  peculiarly 
folded,  lips,  and  by  the  invariable  whit.;  tuft  of  hair  which  adorns 
the  margin  of  the  cars  j most  of  the  species  also  are  provided  with 
peculiar  glandular  pouches,  situated  iu  the  integument  of  the  side 
«f  the  neck  iu-ar  tho  point  of  the  shoulder.  These  pouches  am 
rudiments rv  or  quit.-  absent  in  fomalcs,  thus  presenting  an  Interest- 
ing secondary  sexual  character.  In  the  males  they  »re  lured  with 
a glandular  membrane,  from  which  long  coarse  yellowish  hairs  arise, 
and,  projecting  from  the  mouth  of  the  pouchrs.  form  conspicuous 
epaulet -like  tufts  on  the  shoulders,  hence  the  generic  name. 
Another  and  even  still  more  remarkable  secondary  sexual  character 
has  been  recently  discovered  by  the  writer  m ttiw  males  of  E. 
fwanqucU,  ampltu,  puMlhut,  and momfruaMa,  This  consists  iu  the 
reoenna  of  a pair  of  large  air-sacs  extending  outward*  on  each  side 
from  the  pharynx  beneath  the  integument  of  the  neck,  in  the 
position  shown  in  fig.  67.  These  sacs  arc  evidently  capable  of  bring 
greatly  distended  at  tho  will  of  tha  animal,  and  their  inflation 
rfrobablr  occurs  under  the  same  drruinstanccs  that  tho  wattles  of 
roalrt  gauLnacooo*  birds  swell  up.  naniclj.,  when  engaged  in  courting 
die  females.  Other  remarkable  conditions  in  which  these  BaU 
appear  to  differ  from  all  other  aperies,  m iu  the  peculiar  structure 
ok  the  hyoid  bones  and  larynx,  may  bo  found  described  in  detail 
in  the  writer**  paper  in  the  Prxjectdinft  of  tho  Zooiig\tul  Svritty  for 
Jaw*  1881.  These  Bata  appear  to  live  principally  on  figs,  the  juicy 
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oonteuU  of  which  their  voTumiuou*  lips  and  capacious  months 
coablo  them  to  swallow  without  loss. 

PUropus,  i I,  0 ],  vtu  |,  tu  1,  with  forty-one  specie*,  includes 
more  than  half  tho  Ftcrvpodid*.  All  are  of  large  size,  and  the 
absence  of  a tail,  tho 
long  pointed  muzzle, 
ana  the  woolly  fur  cover- 
ing the  neck  render 
! Ihrir  recognition  easy. 

■ They  are  the  “Flying 
; Foxes"  of  Europeans  in  . 

1 India,  and  on©  of  the  '3 
specie*,  Pi.  tdulis,  in* 
lubiting  Java,  measures 
5 feet  across  the  fully 
extended  wings,  and  u 
the  largest  known 
specie*  of  the  order. 

The  aperies  resemble 
one  another  closely  in 
dentition,  and  are  main- 
ly distinguished  by  tho 
form  of  the  ears  and  quality  of  the  for,  Pt  snyvlaluj,  from 
north-east  Australia,  approaches  tlio  species  of  tho  second  section 
of  the  family,  the  Xfaerogloui.  In  the  remarkable  narrowness  of 
its  molars  ana  premolAra. 

The  geographical  range  of  the  genua  is  very  peculiar,  extending 
from  Madagascar  and  its  islands  through  the  Seychelles  to  India, 
Ceylon,  Burtnah,  tho  Malay  Archipelago,  southern  Japan,  New 
Guinea,  Australia,  and  Polynesia  (except  the  Sandwich  Islands, 
Ellice's  Groan,  Gilbert’s  Group,  Tokelau,  and  the  Low  Archipelago). 
Of  the  islands  inhabited  some  are  very  small  and  remote  from  any 
continent,  sn-h  m Savage  Island  in  tho  South  Pacific,  and 
Kodrigucz  in  the  Indian  Ocean.  Although  two  species  inhabit  tha 
Comoro  Islands,  which  are  scarcely  200  mile*  from  the  African  coast, 
not  a single  species  is  found  in  Africa ; yet  in  India,  separated  by 
thousands  of  wiles  of  almost  unbroken  ocean,  a species  exceedingly 
closely  allied  to  the  common  Madagascar"  Flying  Fox"  isabundant 
The  Malay  ArchipcNgo  and  Australia  are  their  Ueadauartcrs,  and 
In  some  places  they  occur  in  counties*  multitude*.  MrWacgillivrey 
remarks  of  Pt.  conopirillatu*  : — *•  On  tho  wooded  slope  of  a hill  on 
Fitzroy  Island  I one  day  fell  in  with  this  Bat  in  prodigious  numbers, 
looking  wuile  flying  in  the  bright  sunshine  (so  nnnsual  for  a 
nocturnal  animal)  like  a large  flock  of  rooks.  On  close  approach  a 
strong  musky  odour  becamo  apparent,  and  a loud  incessant 
chattering  was  heard.  Many  of  the  branches  were  bendiug  under 
thrir  load  of  Bata,  some  in  a state  of  inactivity,  suspended  by  thrir 
hind  claws,  other*  scrambling  along  among  the  boughs,  and  taking 
to  wing  Wbcn  disturbed."  OyHongderit,  dentition  as  in  Pteropus, 
but  with  a short  tail,  and  the  fur  of  tho  back  of  the  neck  not 
differing  from  that  of  the  back,  with  nine  species,  extends  into 
Africa,  nut  ho*  not  been  recorded  from  Australia  or  Polynesia; 
otherwise  its  distribution  accords  with  that  of  Pteropu «,  C. 

mrjyptiacn  inhabits  the  chamber*  of  the  Great  Pyramid  and  other 
deserted  buildings  in  Egypt,  and  is  probably  the  species  so  generally 
figured  in  Egyptian  fresco*.  Bonda,  with  one  species,  B.  bidrnt, 
from  Borneo,  differs  from Cynonyderit  iu  having  two  upper  imiaore 
only. 

CynopUrus,  t f or  4,  e f,  pm  m I,  morale  shorter  and 
grooved  like  Pleroptu  in  front  tail  and  fur  as  in  Cynonyckru, 
with  seven  species,  is  almost  limited  to  the  Oriental  region.  C. 
marginahts  is  very  common  In  India,  and  extremely  destructive  to 
ripe  fruit  of  every  description.  To  a specimen  of  this  Bat  obtained 
, by  tho  writer  at  Calcutta  uninjured  was  given  a ripe  banana,  which. 

| with  the  skin  removed,  weighed  exactly  2 ounces.  The  animal 
j immediately,  as  If  famished  with  hunger,  fell  upon  the  fruit,  seizing 
\ it  between  the  thumb*  and  the  index  fingers,  and  took  lares 
mouthfuls  out  of  it,  opening  the  mouth  to  the  fullest  extent  with 
extreme  voracity.  In  the  space  of  three  hours  the  whole  fruit  was 
consumed.  Next  morning  the  Bat  was  killed,  and  found  to  weigh 
one  cufice,  half  th©  . 

weight  of  the  food 
eaten  In  throe  hour*.  .'JmJr':*  ! 

Indeed  tho  animal 
when  eating  seemed  j 
to  be  a kina  of  living 
mill,  the  food  passing 
from  it  tlmoat  as  fast 
a*  devoured,  and  ap- 
parent 1 y u n al  te  red , es  t- 
ing  being,  as  it  were, 
performed  only  for  the 

\ 

pm  m j,  premxxillary  bone*  well -developed  ami  united  in  front, 
facial  bones  much  elevated  above  tho  margin  of  the  jaw,  nostrils 
tabular,  body  and  limbs  sa  In  Cj/itoptoru^  includes  two  specie* 


FlO.  70,— Ilf *4  of  FT«rpif<x  t>ob*o®  /*vfc 

Z*oi.  &* . 1877.  X 


Digitized  by  Google 


410 


MAMMALIA 


[cmaoPTKlU. 


or  very  remarkable  physiognomy  (as  may  be  seen  from  fig,  70), 
limited  to  tho  Austro- .Malayan  subregion. 

Ccp/utlofc*,  i },  e ),  pm  t,  >»  },  premaxillary  oonc*  not  unite il 
ia  froot,  nostrils  simple,  muzzle  »hort,  index  finger  without  a claw, 
tail  short,  includes  two  specii-a,  having  the  same  distribution  tut  thoee 
of  Unrptjia  ; in  both  the  wing-membrane  arises  from  tho  centre 
linn  of  the  back,  to  whirli  it  ia  attached  by  a longitudinal  very  thiu 
process  of  the  integument ; the  wingB  aro  quite  naked,  but  the  back 
covered  by  them  ia  well  clothed  with  hair. 

.V otoj/terU,  i f,  c f,  pui  f,  m Index  finger  without  a claw, 
wings  from  the  spine,  tail  long.  With  this  grnus  we  enter  the 
iccond  division  of  the  family,  the  Jfaeroglotti,  which  hare  tho  facial 
part  of  the  sknll  murU  produced,  the  molar  teeth  narrow,  and 
scarcely  rased  above  the  gum,  and  the  tonguo  exceedingly  long, 
kttesmatrd  in  the  anterior  third,  and  armed  will*  long  recurved 
TKipillre  near  tho  tip.  The  single  representative  of  the  genua, 
Q\r.  uiacrlona/du,  inhabits  tl»o  Fiji  Wands,  Aucitcunv  Island,  and 
Ktw  Qfhwn.  It  is  at  once  distinguished  from  all  other  Bata  of 
this  family  by  the  remarkable  loug'U  of  its  tail,  which  is  nearly  as 
long  as  the  forearm. 

Eonydrrta,  i 1,  c f,  jm  I,  m },  is  also  represented  by  a single 
species,  E.  wpefaui,  from  the  Farm  Cares,  Houlmein,  Bunnah, 
which  has  somewhat  the  appearance  of  a Cyuonyclcri*,  but  the 
absence  of  a claw  in  the  iudex  linger  and  the  presence  of  the 
ciuinftcleristU:  tongue  and  teeth  at  once  distinguish  it. 

_ Jfturoqtottiu  and  Melon  ycUriM,  each  with  a single  spccirs,  are 
r.owly  allied ; the  index  finger  in  both  has  a clavr,  but  ine  number 
of  the  teeth  H the  ume  as  in  Eonydcri*.  Hncrogl<mu*  minimtt*  is 
the  smallest  known  spec  ''*  of  the  aaborder ; it  is  much  smaller  than 
the  common  Serotina  Bat  of  Europe,  and  it*  forearm  is  scarcely 
longer  than  that  of  the  Long-eared  Bat.  It  is  nearly  aa  common  in 
certain  parts  of  India  as  Cyiopteru*  vuxrjinnftts  (compared  with 
which  it  is  proportional!?  equally  destructive  to  fruit),  and  extends 
eastward  through  the  Malay  Archipelago  as  far  aa  New  Ireland, 
where  it  is  associated  with  JJtlanycftrii  nulanopt,  distinguished  from 
it  by  its  larger  sue  end  by  tho  total  absence  of  the  tail. 


StreoaoEa  II.  MICR0CB1R0PTERA. 

Insectivorous  (rarely  frugivoroua  or  sanguivorons)  Bata,  of  com- 
paratively small  size,  having  the  crowns  of  the  molar  teeth  acutely 
tuberculnted,  marked  by  transverse  grooves,  with  tho  bony  palate 
narrowing  abruptly,  not  continued  backwards  laterally  behind  the 
last  molar  ; with  one  rudimentary  phalanx  (rarely  two  phalanges 
or  none)  in  the  index  finger,  which  is  never  terminated  by  a 
claw  ; w ith  the  outer  and  inner  sides  of  the  car-conch  commencing 
inferiorly  from  separate  points  of  origin ; with  the  tail,  when  present, 
contained  in  th«  in  ter  femoral  membrane,  or  appearing  upon  its 
upper  surface ; with  a simple  stomach  {except  in  ZJcswiorfojtfcj) ; and 
with  tho  Spigelian  lobe  of  the  liver  very  large,  the  caudate  lobe 
generally  small.  Inhibiting  the  tropical  and  temperate  regions  of 
ooth  hemispheres. 

The  Bats  included  in  this  suborder  are  mainly  insectivorous, 
though  some  are  frugivorous,  and , two  species  are  known  to  be 
sanguivorous.  They  fall  into  five  natural,  families,  which  may  be 
arranged  In  two  groups  or  alliances  as  follows  : — 

. I.  Tail  contained  within  the  interfemaral  membrane  ; the  middle 
pair  of  upper  incisors  never  large,  always  separated  from 
each  other  by  a more  or  less  wide  apace.  I.  vupcrtilioninc 
Alliance. 

a.  Middle  finger  with  two  osseous  phalanges  only  (except  in 
Jl/yj xtpoda  aurila , Thy  rooter  a tricolor,  and  ifyotacina 
• tuberculata). 

a'.  Firat  phalanx  of  the  middle  fing-r  extended  (in  repoae) 
in  a line  with  tho  metacarpal  bone. 
a".  Nostrils  opening  in  a depression  on  the  upper 
surface  of  the  muzzle,  surrounded  by  fo Macrons 
cutaneous  appendages. 

o'".  Tragus  none  ; premaxillary  bones  rudimen- 
tary, represented  by  thin  osseous  laminar 
suspended  from  the  nasal  cartilages  in  the 
centre  of  tho  space  between  the  canines. 
Rh  inolophida. 

b'”.  Tragus  distinct ; premaxillary  bones  eartila-  ; 

ginoua  or  small,  separated  by  a space  in  j 
. front.  Xyctcridae. 

6".  Nostrils  opening  by  simple  crescentic  or  circular 
apertures  at  the  extremity  of  the  muzzle,  not  ! 
surrounded  hr  distinct  foliaceoin  cutaneous 
appendages  *,  premaxillary  bonrs  small,  lateral, 
separated  bj  a wide  space  in  front ; tragus 
distinct.  raptrtiliouidm. 

II.  Tail  perforating  the  intcrfemoral  membrane,  and  appearing  on 
its  upper  surface,  or  produced  considerably  beyond  tho 
truncated  membrane  ; tho  middle  pair  of  upper  incisors 
generally  large  and  close  together.  II.  Embaltonurinc 


V.  Firat  phalanx  of  tho  middle  finger  folded  (in  repoae) 
on  the  dorsal  suriaceJof  tbo  metacarpal  bono.(cxccut 
in  Xoctilio  and  J fystacina). 
d* . Nostrils  opening  by  simple  circular  or  valvular 
apertures  at  the  extremity  of  tho  muzzle,  not 
surrounded  or  margined  by  foliaceotts  cutaneous 
appendages;  tragus  distinct  EmballonuridM. 
b.  Middle  finger  with  three  well  developed  osseous  phalanges; 
firat  phalanx  of  tho  middle  finger  short ; nostrils  in  tho 
front  part  of  the  cutaneous  nasal  appendages,  or  opening 
by  simple  apertures  at  tho  extremity  of  tho  muzzle  ; chin 
with  warts  or  erect  cutaneous  ridges ; premaxillary 
bones  well- developed,  united  in  front.  Phyllosto/nidm. 

I.  Vkstbetilionixe  Alliance. 

•Family  VEnrcnTiLiojiiD*. 

In  the  above  synopsis  of  ths  families  of  Microchi iv ptera  the 
V cs pert i I ion idm  take  tho  central  position;  and  this  ia,  indeed,  tho 
place  really  occupied  by  them  in  the  suborder.  This  family 
includes  tho  common  simple-faced  Bats  of  all  countries,  of  which 
tho  well-known  Pipistrello  and  tho  Whiskered  Bat  ( VcspertMo 
mrmtacijiui)  may  be  taken  os  familiar  types,  and  its  species  number 
about  ISO,  considerably  mors  than  onc-third  tho  total  number  of 
tbo  known  species  of  Chiroptcra,  ecduiated  at  slightly  over  400  (see 
In  trod,  to  Dobson’s  Catai.  ChiropL  BriL  Mu*.,  1873).  Besides 
the  characters  of  the  family  given  m tho  synopsis,  it  may  be  added 
that  the  skull  is  of  moderate  size,  tho  nasal  and  frontal  bones  not 
moch  extended  laterally  or  vertically,  nor  furrowed  by  deep 
depressions ; the  number  of  incisors  varies  from  } to  4,  rarely  (ia 
Autrosou*  only)  ),  premolara  | or  $ or  rarely  (in  Fctpcrugo 
noeticagans  of  North  America)  $;  tLo  upper  incisors  aro  small, 
separated  by  a wide  space  la  the  centre,  and  placed  in  pairs  or 
singly  near  the  canines  ; the  molars  are  well-developed,  with  acots 
W-ahaped  cusps.  Tho  family  is  distributed  over  tho  temperate  and 
tropical  regions  of  both  hemispheres  The  genera  may  bo  con- 
veniently divided  into  four  groups  : — Plocoti,  retptri il ioncs,  Jlini- 
opicri,  and  Thyroptcri. 

In  the  Plant  i,  of  which  tho  common  Long-eared  Bat  ( Plccctn* 
auritus ) is  tho  typo,  the  crown  of  tho  head  Is  but  slightly  raised 
above  the  face-line,  the  upper  incisors  are  close  to  tho  canines,  and 
the  nostrils  ire  margined  behind  l«y  grooves  on  the  upper  surface 
of  the  muzzle,  or  by  rudimentary  uoac -leaves  ; tho  cars  also  are 
generally  very  largo  and  united.  Of  tho  five  genera,  Plccotus , i f, 
pm  f , has  two  species : — one  the  common  Long-eared  European  Bat 
referred  to  shove ; the  other,  P.  mnerofis,  restricted  to  North 
America,  is  distinguished  by  tho  great  size  of  the  glandular  pro- 
minences of  tho  sides  of  tho  muzzle,  which  meet  in  the  centre 
above  and  behind  the  nostrils.  Synotus,  * j,  pm  J,  distinguished 
by  dentition  and  by  the  outer  margin  of  the  ear  being  carried 
forwards  above  tho  mouth  and  in  front  of  tho  eye,  includes  the 
European  Barbas  telle  Bat,  S.  barbaslcllus,  and  S.  darjehngatai* 
from  the  Himalaya.  Otonyctcria,  t 4,  pm  ),  connecting  this  group 
with  tho  Fcspcrtiliona  through  tho  tropical  Scotophxli,  is  repre- 
sented by  a siugle  species,  0.  hemprichii,  from  North  Africa  and 
tho  Himalaya.  Tho  next  two  genera  aro  distinguished  by  the 
presenco  of  a rudimentary  nose-leaf  : — Xyclopkilitt,  » J,  pm  J,  with 
one  species,  X.  timer  iensis,  from  tho  Australian,  region ; and 
AiUrvtout,  i pm  4*  distinguished  from  all  the  family  besides 
by  having  but  two  lower  incisors,  and  from  other  PlcoAi  by  tbs 
separate  ears  ; tho  single  species,  A.  pallida*,  inhabits  California. 

tbo  group  FapcrtiUanc*,  with  eight  genera,  includes  nine-tenths 
of  tho  species.  Of  these  ono-third  are  contained  in  tho  genus’ 
Vapcrugo,  which  is  divisible  into  six  subgenera  according  to  ths 
number  of  premolara  and  incisors;  the  Utter  vary  from  f to  ) in  tho 
subgenera  Scotoiou*  and  Rhogtiaoa,  and  the  premolara  from  I to  ) (in 
the  sub!p?nus  Lationyderia  )).  The  Bats  of  this  genus  are  ccnerally 
easily  distinguished  by  their  comparatively  thickly  formed  bodies, 
by  their  flat  broad  heads  and  obtuse  muzzles,  by  their  short,  broad, 
and  triangular,  obtusely-pointed  ears,  by  their  obtuse  and  usually 
slightly  incurved  tragus,  by  their  short  legs,  and  by  tho  presence  in 
most  species  of  a writ-developed  post-calcancal  lobule.  This  lobula 
(which  is  supported  by  a cartilaginous  process  derived  from  tho 
calcanea m)  may  set  ss  a kind  of  adhesive  disk  in  securing  the 
animal’s  grasp  when  climbing  over  smooth  surfaces.  Ftxpcrugo 
probably  contains  tho  greatest  number  of  individuals  among  the 
genera  of  Ckiroptera,  and,  with  the  exception  of  VapcrtHio,  its 
species  hove  also  the  widest  geographical  range,  being  iu  fact 
cosmopolitan  ; and  one  of  the  specks,  tho  well-known  Serotinc,  F. 
(Fcsptrus)  Krotiitu*,  is  remarkable  as  the  only  species  of  Bat 
known  to  inhabit  both  tho  Old  and  the  Now  World;  one,  V.  borcalU, 
has  been  found  close  to  ths  limits  of  the  Arctic  Circle,  and  another, 
F.  mageltanicus,  inhabits  the  cold  and  desolate  shores  of  the  Straits 
of  Magellan,  doubtless  the  Bat  referred  to  by  Mr  Darwin  in  tho 
XaluraliM’s  Foy aye.  Chalimololm*  agrees  with  Ve*pcrugo  in  tho 
dental  formula,  but  is  readily  distinguished  by  the  presenco  ofu 
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*t)l-defiaod  lobe  projecting  seer  the  eagle  of  the  mouth  from  the 
lower  lip,  and  by  the  unicuepiilate  upper  inner  incieors.  The 
I pecies  fall  into  twosubgcuern: — Chalinolobus,  pin  {,  with  C.  tuber* 
attains  from  New  Zealand,  Tasmania,  and  Australia,  ami  three 
other  species  from  Australia  ; and  Glaueonydcris,  pm  limited 
to  southern  and  equatorial  Africa,  with  G.  artjeuteitus  and  two 
otlier  aperies,  the  Bats  of  thia  subgenus  being  especially  remarkable 
for  their  peculiarly  thin  membrenca  traversed  by  very  distinct 
retioulatmu*  and  parallel  line*.  Scotophilus,  i j> m j,  includes 
right  species,  restricted  to  the  tropical 
and  subtropical  regions  of  the  costem 
Lemisphere,  though  widely  distributed 
rcithin  these  limits.  The  Bat*  of  this 
genus,  though  difficult  to  define,  and 
approaching  certain  of  thorn  of  I'csptntgo 
*it  many  point*,  are  distinguished  espe- 
cially by  the  single  pair  of  unicuspidate 
upper  iocisore  separated  by  a wide  space 
ml  plicfd  d<l“  »»  tbo  canines.  by  the  Flo 

small  transverse  first  lower  promolar  tmaryinaue.  Dobnoa,  i/*- 
evoahed  in  between  the  canine  and  **vr*  Ariat.  Cktnpt. 
second  premolar,  and,  generally,  by  their  conical  nearly  nakrd 
muzzle*  and  remarkably  thick  leathery  membrane*.  Sc.  Urn- 
viinekii  is  probably  the  commonest  species  of  Bat  in  India,  and 
appears  often  on  the  wing  even  before  the  aun  lias  touched  the 
horizon,  especially  when  the  white  an  Is  are  swarming,  feeding 
eagerly  upon  them  as  they  rise  in  the  air.  &x  pigas,  from  equa- 
torial Africa,  with  the  forearm  S’4  inches, is  by  far  the  largest  species. 
Nydiccjus,  with  the  same  dental  formula  aa  ‘Scotophilia,  is  distin- 
guished by  the  first  lower  premolar  not  being  crushed  in  between 
the  adjoining  teeth,  and  by  the  comparatively  much  greater  sire  of 
the  last  upper  molar.  It  includes  only  the  common  North  American 
secies  JY.  crrpuseularis,  a small  Bat  scarcely  larger  than  the 
Pipistrelle.  Atalapha,  % $,  mi  j or  with  five  species,  is  slso 
limited  to  tho  New  World.  The  Bat*  of  this  genus  are  generally 
characterised  by  the  interfemoral  membrane  being  more  or  leas 
corerod  with  hair  (in  the  two  commonest  species,  A.  norefronierari# 
and  A.  cinerca*  wholly  thickly  covered),  ana  by  the  peculiar  form  of 
the  tragus,  which  is  expanded  above  aud  abruptly  curved  inwards. 
In  those  species,  which  have  two  upper  premolara,  tho  first  is 
extremely  small  sod  quite  internal  to  the  tooth-row.  The  genus 
Harpy  ioccphalus,  i f,pm  f,  includes  eight  very  remarkable  small 
species,  distinguished  at  once  by  their  prominent  tube-like  nostrils 
and  hairy  interfemoral  membrane,  tl.  mi  Hut  from  Java  and 
neighbouring  islands  is  the  best-known  species,  and  another 
closely  s’ lieu,  H.  hilgtndorjS,  has  been  described  by  Professor  Peters 
from  Japan.  The  remaining  six  species  sre  kuown  only  from  the 
Himalaya  and  Tibet-  All  appear  to  be  restricted  to  the  hill  tracts 
of  the  countries  in  which  they  are  found.  Next  to  Vtspcrugo,  the 
genns  lr*spcrtitut,  i },  run  includes  by  far  the  largest  number  of 
aperies,  amounting  to  forty-three ; it  has,  however,  rather  a wider 
geographical  distribution  in  both  hemispheres,  one  species  at  least 
being  recorded  from  the  Navigators'  Islands.  The  species  are  easily 
recognized  by  the  peculiar  character  of  the  pairs  of  upper  incisors  on 
each  side,  the  cusrja  of  which  diverge  from  each  other,  by  the  large 
number  of  premoiars,  of  which  the  second  upper  is  always  very 
small,  and  by  the  oval  elongated  ear  and  narrow  attenuated  tragus, 
jfmnwlti,  with  the 
same  dental  formula 
as  Vtspcriilio,  is  easily 
distinguished  by  tho 
parallel  upper  incisors, 
and  by  the  compara- 
tively large  size  of  the 
second  upper  premolar. 

Ten  species  have  been  Fro.  7- - — Side  Fiivnt  ricsr  of  (ho  Head  of  JTcrf- 

d escribed  from  the  *oW<*  *«'*»**•*■  l>ofiaso,  Monfr.  AH«t.  CHIrofL 
Ethiopian  and  Oriental  regions,  of  which  K \ picta , from  India  and 
the  Indo- Malayan  subregion,  is  tho  best  known,  being  well  char- 
acterized by  il*  brilliantly  coloured  orange  fur  said  conspicuously 
marked  membrane,  which  are  variegated  with  orange  and  black. 
The  genua  includes  the  moat  delicately  formed  and  most  truly 
insectivorous,  tropical,  forest-haunting  Bats,  which  appear  to  stand 
as  regards  the  species  of  V ttrxHUic  in  a position  similar  to  that 
occupied  by  ChalinolobitM  with  respect  to  Vc*perugo. 

The  naxt  group,  HiniopUri*  includes  two  genera.  Natal  us  and 
Miuiapbrrus,  characterized  by  the  great  elevation  of  tbo  crown  of  tho 
head  above  the  face-line,  and  by  tho  upper  incisor*  being  separated 
fp*tt  the  canines  and  also  in  front.  Natahu,  with  the  same  dental 
fo.mula  and  general  external  form  as  JCtriroula,  is  distinguished 
bj  the  short  triangular  tragus,  and  by  the  characters  of  the  group 
enumerated  above.  It  includes  three  specie*,  all  restricted  to 
8outh  an(i  Central  Amerira  and  tho  West  Indies  ; the  head  of  one, 
N.  micrepus,  lately  described  by  the  present  writer,  is  shown  in 
fig.  73.  ‘ MiniopUrus,  i J,  pm  at  onco  distinguished  by  the 
shortness  of  the  first  phalanx  of  tlio  middle  finder,  and  by  the  great 
length  of  rile  tall,  which  is  wholly  contained  within  the  intcrfeiooeal 


membrane,  include*  four  species,  restricted  fa  the  eastern  hetnl 
sphere.  Of  these  the  best-known Jf.  sckreibcrsiiy  is  very  width 
aktri  bated,  being  found 
almost  everywhere  through- 
out the  tropical  and  warmer 
temperate  regions  of  the 
eastern  hemisphere,  speci- 
mens from  Germany,  Mada- 
gascar, Japan,  and  Australia 
differing  in  no  appreciable 
respect. 

'Hie  last  group,  Thy- 
roptari,  include®  also  two 
genera,  distinguished  not 
only  by  the  presence  of  au  F«a.  ra.— Head  of  IW®  ■ fcwm  x v. 
additional  osseous  phalanx  Dthai, fm.  lor.,  Alt 

in  the  middle  finger  and  an  equal  number  of  phalanges  in  the  toes, 
but  also  by  prvuilsar  accessory  clinging  organs  attached  to  Mu 
extremities.'  In  Thur&pitvxi  tricolor,  if,  pm  f,  from  Brazil,  the** 
organ*  have  the  appearance  of  small,  circular,  pednncubtw^  holloa 
disks  (fig.  74),  resembling  in  miniature  the  sacking  nips  ol 
cuttle-fishes,  and  attached  to  the  inferior  surface*  of  the  thumbs 
and  sole  a of  the  feet,  with  which  the  animal,  is,  enabled  to  main, 
tain  it*  hold  when  cree mug  over  smooth  vertical  surface*  (for  ac 


Fio.  74. — Soctortsl  Disks  In  n*r»/>/#rii  trk«Ur,  #,  tide,  sad  k,  rones**  surface, 
of  thumb  disk ; e,  foot  »lih  disk,  snd  ctksr  viUi  projections  (all  much  a- 
larged).  iKobsco,  /¥or.  Zoot.  Hoc.,  IS7S. 

account  of  the  minute  anatomy  of  these  clinging  organs  seo  the 
writer's  paper  in  the  Proe.  ZooL  Soc.,  1370,  pp.  631-34).  In 
Hyxopoda  aurita  from  Madagascar  (type  of  tho  second  genus),  with 
the  sarao  dental  formula,  but  differing  much  in  the  characters  of 
the  teeth  and  in  the  fonu  of  the  ears,  the  whole  inferior  surface  of 
the  thumb  supports  a large  seualle  horse- shoe-shaped  adhesive  pad, 
with  the  circular  margin  directed  forwards  and  notched  along  its 
edge,  and  a smaller  uad  occupies  'part  of  tire  sole  of  the  foot. 


Family  Ntctejuda*. 

This  small  family,  defined  in  the  *y nopsia  above,  includes  only 


fio.  TJ  — Mtpadtrma  gi&u  x Dobson,  Prrc.  ZmL  &*.,  IWOl 
two  gtnora  of  Bats  of  Tery  peculiar  aspect,  limited  to  the  tropical 
and  subtropical  parts  of  the  eastern  Iienttsphm. 
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1/taft'fc-jTiM,  i pm  i or  k,  with  fire  tpoctcs,  is  distinguished  by 
the  sbwnrc  of  upper  indoor*,  by  the  cylindrical  narrow  muzzle  sur- 
mounted by  an  erect  naked  cutaurous  process  (the  nose-leaf),  the  base 
of  which  concents  the  nasal  orifices,  by  the  immense  connate  ears 
with  huge  bifid  tragi,  and  by  the  great  extent  of  the  interfemoral 
membrane,  In  the  base  of  which  the  very  ahort  tail  ia  concealed, 
if.  gigtu,  from  central  Queensland  (forearm  4*2  inches),  is  not  only 
the  largest  snccics  of  the  genus  but  also  of  the  suborder.  M.  lyra, 
common  m India  (forearm  2 7 inches),  has  been  caught  in  the  act 
of  sucking  the  blood,  white  flying,  from  a small  species  of  Fa- 
ptrugo,  which  it  afterwards  devoured  (see  Dobaon’a  Mvnajraph  of 
the  Asiatic  Chiroptcrts,  p 77),  so  that  it  is  probable  that  the* Bata 
of  this  genus  do  not  confine  themselves  to  insect  prey  alone,  but 
also  feed,  when  tlu*y  can,  upon  the  smaller  species  of  Bata  and 
other  small  mammals. 

KyclerU,  i |,  jnn  j,  with  seven  species,  differs  so  much  from 
ifeyaderma  that  it  may  be  considered  the  type  of  a separate  sub* 
family.  As  In  that  genus,  the  frontal  hours  are  deeply  hollowed  out 
aud  expanded  laterally,  the  inuulo  presents  a similar  cylindrical 
form,  and  the  lower  jaw  also  projects,  but  the  single  elevated  nose- 
leaf  is  absent,  and  instead  of  u the  face  is  marked  by  a deep  longi* 
ludiual  sharp-edged  groove  extending  from  the  nostrils  (which  are 
on  the  tipper  surface  of  the  muzzle  near  its  extremity)  to  the  low 
Wild  connecting  the  bases  of  the  large  ears  ; the  aides  of  this 
depression  are  margined  as  fsr  back  as  the  eyes  by  small  horizontal 
cutaneous  appendages.  All  the  species  resemble  oue  another 
closely,  and  are  mainly  distinguished  by  the  form  of  the  tragus, 
and  the  size  and  relative  position  of  the  second  lower  premolar. 
With  the  exception  of  .V.  javanica,  all  the  species  are  limited  to  the 
Ethiopian  region. 


Family  RHtXOLOPHIDJL 

In  atl  the  species  of  this  family  the  nasal  appendages  are  highly 
lereloped,  and  surround  on  all  sides  the  nasal  apertures,  which  are 
rituatid  in  a depression  on  the  upper  surface  of  the  muzzle ; the 
ears  are  large  and  generally  separate,  without  trace  of  a tragus ; 
the  premaxillary  bones  are  rudiment* it,  are  suspended  from  the 
nasal  cartilages,  and  support  a pair  of  very  small  incisors ; the 
molars  have  acute  W-shaped  cusps ; the  skull  is  large,  and  the 
nasal  bones  which  rapport  the  large  nasal  cutaneous  appendages  are 
much  expanded  vertically  and  laterally ; in  females  a pair  of  teat- 
like  appendages  are  found  w frout  of  the  pubis  ; and  the  tail  is 
long  and  produced  to  the  posterior  margin  of  the  interfemoral 
membrane.  " The  family  is  found  in  the  temperate  and  tropical 
parts  of  the  eastern  hemisphere.  , 

From  whatever  poiut  of  view  tbo  fthinc-hphidse  may  be  considered, 
thi-y  are  evidently  the  most  highly  organized  of  insectivorous  Bata. 
In  them  the  osseous  and  cutaneous  systems  reach  the  most  perfect 
development.  Compared  with  theirs  the  bones  of  the  extremities 
and  the  vot.tr  membranes  of  other  Rata  appear  coarsely  formed, 
snd  even  their  teeth  soem  less  perfectly  fitted  to  crush  the  hard 
bodies  of  insects.  Tho  very  complicated  nasal  appendages,  which 
evidently  act  as  delicate  organs  of  special  perception  (rids  supra), 
Here  reach  their  highest  development,  and  the  differences  in  their 
form  afford  valuable  characters  in  the  discrimination  of  the  species, 
which  resemble  one,  another  very  closely  in  dentition  and  in  the 
;o!our  of  the  fur. 

Subfamily  I.  Rhinolophinoe,—  First  toe  with  two,  other  toes 
with  throe  phalanges  each  ; ilio-pectineal  spine  not  connected  by 
bona  with  tho  antero-iuferior  surface  of  the  ilium. 

il/iinofopfitis,  i c 1,  pw  m nose-leaf  with  a ventral 
process  behind  and  between  the  nasal  orifice*  posterior  extremity 
lanceolate,  antttragus  large,  includes 
twenty-four  species.  JR.  Indus,  forearm 
3 inches,  is  the  largest  species,  in- 
habiting elevated  hill  tracts  in  India 
and  Malayan*;  Jl.  hipposideroa  of 
Europe,  extending  into  south  England 
* and  Ireland,  forearm  1*5  inches,  is  one  of 
the  smallest;  and  A/rrrum-qitfftUffi, 
fort-arm  2*3  inches,  represents  the 
average  sizo  of  tho  species,  which  are 
mainly  distinguished  from  one  another 
try  the  form  of  the  nose-leaf.  Tlx 
last  named  species  extends  from  Eng- 
land to  and  southward  to  the 

La^  ofCoodHopt  Flo.  W._n«a  of  MW-flm, 

Subfamily  11.  PhyUOrhinillie.—  mitral* «.  DoOwn,  Mvmspr 
Toco  equal,  of  two  phalanges  each  ; Asiot.  CAit+pt. 
ilio-pectineal  spine  united  by  a bony  isthmus  with  a process  derived 
from  the  anteroinferior  surface  of  the  ilium. 

/’A  VfforAi  nn,  wit  htwenty-t  wo  species,  and  Rh  inonycleris,  Tritenops, 
ami  Valovs,  with  one  each,  represent  this  subfamily.  Fkyllorhina, 
1 i>  c !>  PM  3 or  m differs  from  Ehinolophus  in  the  form 
»f  the  note-leaf,  which  is  not  lanceolate  behind  (see  fig.  76),  and 
is  unprovided  with  a central  process  covering  the  nostrils ; the 
largest  spocirs,  Fh.  armi't^rtt,  appears  to  be  the  most  northerly, 


no.  77.— Hr *d  of  PbpfhrMna  r 
Dobson,  /Voc.  tost.  8*c.,  1*77. 


having  been  taken  at  Amoy  in  China,  and  in  tbs  Himalaya  at  an 
elevation  of  6500  feet.  Many  are  provided  with  a Dccuhar  frontal 
sac  behind  the  note-leaf, 
rudimentary  in  females 
(ew  fig.  67),  which  the 
animat  can  evert  at  plea- 
aura ; the  sides  of  this  sac 
secrete  a waxy  substance, 
and  its  extremity  sop- 
ports  a pencil  of  straight 
naira.  Jtkinonyctcris,  re- 
presented by  H.  auntnlu s 
from  Australia,  and 
Tristnops,  by  T.  ptnicus, 
from  Persia  and  east*  rn 
Africa,  are  closely  allied 
genera  ; the  latter  species 
ts  characterized  by  the 
Tory  remarkable  form  of 
its  nasal  appeadages  and 
ears,  and  by  the  presence 
of  a peculiar  osseous 
protection  from  the  proxi- 
mal extremity  of  the 
•econd  phalanx  of  the 
fourth  nnger.  Galops 
(<7.  fHlhii),  from  the  Ben- 
gal Sunder  bunds,  Java, 
and  Siam  (in  the  roof  of 
the  great  pagoda  at  Laos), 
is  distinguished,  not  only 
bv  the  very  peculiar  form 
of  its  nase-leaf,  but  also 


by  the  great  length  of 
the  i 


Flo.  74-Rad  of  Trlmssm*  jwrrtwa. 
Dofawia,  ilorucyr.  Anal.  Ckiropt. 


metacarpal  bone  of  the 
index  finger,  as  well  as  by  the  shortness  of  the  calcanea  ami  inter* 
femoral  membrane. 


II.  Ekballonuhinb  Alliance. 


Family  EwBALLONtrmiDJL 

The  second  group  of  families  (as  defined  above)  into  which  the 
Micrvehiroptcra  may  be  divided  includes  the  Em  ha  l lonitridm  and 
Fhyllostomidas,  The  former  is  represented  by  thirteen  genera, 
including  sixty. five  aperies.  The  Emlallcnuridm  are  gtBWalh 
easily  distinguished  by  the  poculiar  form  of  the  muzzle,  which  is 
obliquely  truncated,  the  nostrils  projecting  more  or  lea?  in  front 
beyond  the  lower  lip,  by  th**  first  phalanx  of  tho  middle  finger 
being  folded  in  repose  forwards  on  the  upper  surface  of  the 
metacarpal  bone,  by  the  tail,  which  either  perforates  tho  Lnter- 
femoral  membrane  or  ia  produced  far  beyond  it,  and  by  the  upper 
incisors,  which  are  generally  a single  pair  separated  from  the 
esuiues  and  also  in  front.  They  are  cosmopolitan  like  the  Vesper- 
tUumidM,  but  rarely  extend  north  or  south  of  the  thirtieth  parallel 
of  latitude. 


Subfamily  I.  Emballonurmax  —Tail  slender,  perforating  the 
interior. oral  membrane,  and  appearing  upon  ita  upper  surface,  or 
terminating  in  it ; legs  long,  fibulae  very  slender ; upper  inciMn 
weak. 

Group  L Furitt.  — Tail  terminating  in  the  interfemoral  mem- 
brane ; crown  of  the  head  greatly  elevated  above  the  face-lios ; 
thumb  and  first  phalanx  of  the  middle  finger  very  ahort ; % |,  e j, 

I,  « I • 

Two  genera,  Faria  and  Amorphoehilus,  each  including  one 
species  of  very  peculiar,  aspect,  the  latter  distinguished  from  the 
former  by  the  widely  separated  nostrils  and  great  extension  back- 
wards of  the  bony  palate.  Habitat  South  America. 

Group  IL  Embcubmurx.- — Part  of  the  toil  included  in  the  basal 
half  of  the  interfemoral  membrane,  the  remaining  port  passing 
through  aud  appearing  noon  its  upper 
surface ; crown  of  the  need  slightly 
elevated  ; thumb  and  first  phalanx  of 
the  middle  finger  moderately  long;  pm  |. 

With  five  genera. 

Etnballonvra,  a f,  extremity  of  tho 
muzzle  more  or  less  produced  beyond  the 
lower  lip,  forehead  flat,  contains  five 
species,  inhabiting*  Islands  from  Mada- 
gascar through  the  Malay  Archipelago  to 
the  Navigators’  Islands.  ColcMra,  i Fw.  78.— Far 
extremity  of  the  muzzle  broad,  forehead 
concave,  nos  two  species  from  east  Africa 

and  the  Seychelles  Islands.  EhyncKonycUris  is  distinguished  from 
CoUHra  by  the  much  produced  extremity  of  the  muzzle  ; the  single 
species,  IL  naso,  from  Central  and  South  America,  is  very  common 
in  the  vicinity  of  strums  throughout  the  tropical  pnrU  of  these 
countries.  It  is  usually  found  during  the  day  resting  on  the  vertical 
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laoes  of  rocks,  or  on  the  trunks  of  tree*  growing  out  over  the  water, 
•ml,  owing  to  tho  peculiar  greyish  colour  of  the  fur  covering  the 
body  and  growing  in  small  tufts  from  the  Antebrachial  membrane, 
counterfeiting  the  weathered  surfaces  of  the  rocks  euid  the  bark  of 
the  trees,  easily  escapes  notice.  As  the  shades  of  evening  approach 
i:  appears  car)/  on  tbo  wing,  flying  close  to  the  surface  of  the  water, 
and  seizing  the  minute  insects  that  hover  over  it,  Sa&apteryx, 
i ),  antebrachial  membrane  with  a pouch  opening  on  its  upper 
surface,  contains  six  species  from  CVutral  and  .South  America;  the 
wing-sac  varies  in  position  in  differeut  specie*.  It  is  developed 
only  in  the  male;  in  the  female  it  is  quite  rudimentary.  In  the 
adult  males  of  the  different  species  a valvular  longitudinal  opening 
is  found  on  the  upper  surface  of  the  membrane.  This  opening 
leads  into  a small  pouch  (in  some  specie*  largo  enough  to  nold  a 
pea),  the  interior  of  which  is  lined  with  a glandular  membrane 
•aerating  an  unctuous  substance  of  a reddish  colour  with  a strong 
ammoniacal  odour.  The  presence  of  this  sac  in  males  only 
Indicates  that  it  is  a secondary  sexual  character  analogous  to  the 
•boulder  pouches  of  ypetuaphorus,  the  frontal  mes  of  rkyllorhina, 
kc. 

The  next  genus  Taphozotu,  Including  ten  species,  inhabiting  the 
tropical  and  subtropical  ports  of  ell  the  eastern  hemisphere  except 
Polynesia,  forms  the  second  section  of  this  group,  distinguished  by 
its  cartilaginous  premax  Maries,  deciduous  pair  of  npper  incisors, 
and  by  the  present*  off  >nr  Wer  incisors  oulv.  Most  of  the  species 
here  a peculiar  glandular  sso  (see  fig.  60)  placed  between  the 


no.  SO.— TTf  nJ»  or  ni/AwMrt  r»p#iN*«N',  ahowfog  relative  develafrwcM  0# 
ffsUr  mci  in  mole  tad  female.  Do beoa,  /"roc.  Joel.  Sotn  t«T3. 

angles  of  the  lower  jaw,  a sexual  character ; for,  while  always  more 
developed  in  males  than  in  feanl**,  In  aomo  sneciea,  although 
distinct  in  the  male,  it  is  quite  absent  in  the  female.  An  open 
gulsr  sac  ia  wanting  in  both  sexes  in  T.  mo/aaotvwiis  but  about 
its  usual  position  the  openings  of  small  pores  may  be  seen,  the 
secretion  exuding  irom  which  probably  causes  the  hairs  to  grow 
very  long,  forming  the  black  beard  found  In  uiany  male  specimens 
*£  this  species. 

Group  III.  DididurL — This  is  represented  by  a single  genus, 
Diclidurus,  including  tiro  species.  D.  aitw*,  from  Central  and 
South  America,  i c 4,  sw  |,  m §,  resembles  the  species  of 
TaphozotiS  iu  the  form  of  the  head  and  ears,  but,  besides  other 
characters,  differs  from  all  other  Bats  in  possessing  a peculiar 
pouch,  opening  on  the  centre  of  the  inferior  surface  of  tbs  inter- 
femoral  membrane;  the  extremity  of  the  tail  enters  this,  and  per- 
f orates  iu  fundus. 

Group  IV.  Nodilunus. — This  also  is  represented  by  a single  genus 
and  two  species,  Aoctitio  Uponnua  and  Ar,  dorsal  us,  i t,  pm  4, 
from  Central  and  South  America.  The  group  connects  the  family 
fimballonurtdM  with  tho  Pfn/i Intern  id*.  iMMat-wtiug  characters 
common  to  both,  but  also  so  many  remarkable  special  peculiarities 
as  almost  to  warrant  tha  formation  or  a separoio  iamily  for  its 
reception.  The  type,  y Itponrut  of  Lmacai,  ia  a Bat  of  very 
curious  aspect,  with  strangely  folded  lips,  erect  cutaneous  processes 
•a  the  chin,  and  enormous  ■■■ , 

feet  and  claw&  The  two 
middle  incisors  are  clove  to- 
gether, ana  so  large  ns  to  con 
ccal  the  small  outer  ones,  while 

in  the  lower  jaw  there  are  but  

two  small  incisors.  This  sp-  jl  , w v~^  /Jf 
parent  resemblance  to  a Ro- 
dent  actually  led  tha  great 
naturalist  to  remove  this  no.  ei.— SkuT. 
species  from  the  Bats  and  phpUn *. 
plaee  it  in  his  ordor  Olira  or  Cktrapt. 

Kodcnfa.  Similarly  the  next  group  Uhinepomata,  represented  by 
a tingle  specie*.  JL  r*Ser»phj/lium,  might  also  be  elevated  into  the 
rank  of  a family,  for  it  is  very  difficult  to  determine  its  exact 
affinities,  a kind  of  crow  relationship  attaching  it  to  the  Sycterida 
•a  tho  one  hand  and  to  this  family,  in  which  it  is  here  placed 
provisionally,  on  the  other.  This  curious  specie*,  distinguished 
from  all  other  Jficroehifopts.  a ns  well  by  the  mewmeu  of  two 
phalanges  in  the  index  Anger  r&  by  its  remarkably  long  and  slender 
tall  projecting  far  beyond  the  narrow  interfemoral  membrane,  in- 
habits the  subterranean  toraba  in  Egypt  and  deserted  buildings 
penc  roily  from  uonli-aut  aWi>*  to  Buruuh 


iiMMflptma  i 
pttyiJum.  X t ItebiUQ,  iioitoyr.  Aiiat. 


Subfamily  If.  MoIossidhj.  — Tail  thick,  produced  far  beyond  ll» 
posterior  margin  of  the  interfemoral  mom  bra  no  (except  iu  Alysia- 
cran) ; legs  short  and  strong,  with  well -developed  fitnike ; upper 
incisors  strong.  This  subfamily  includes  all  the  species  of  JSutUil- 
hnuridm  vritlr  abort  and  strong  leys  and  bread  feet — whereof  tho 
first  toe  (and  in  most  species  tho  fifth  also)  is  much  thicker  than  the 
others,  and  furnished  with  long  curved  hairs,— with  well -developed 
callosities  at  the  bare  of  the  tliuinlM>,  and  with  a single  |»air  of  huge 
upper  incisors  occupying  tho  centre  of  the  space  lx-twccn  the 
canine*.  In  all  tho  aperies  the  feet  arc  free  from  the  wing- 
membrane,  which  folds  up  very  perfectly  under  tho  forearm  and 
logs;  the  interfemoral  membranais  retractile,  being  movable  back- 
wards and  forwards  along  the  tail,  and  this  power  of  varying  it* 
superficial  extent  must  confer  ujioii  these  Bata  great  dexterity  in 
quickly  changing  the  direction  of  their  flight,  aw  when  obliged  to 
double  in  pursuing  their  swiftly-flying  insect  prey,  which  thcii 
extremely  expansible  Ups  evidently  enable  them  to  secure  with 
case. 

Group  i.  Jfohwsi— Tail  produced  beyond  the  posterior  Tnargin 
of  the  iutcTfemoral  membrane 

ChcironuUs,  i },  c f,  pm  4.  w ),  hallux  much  huger  than  the 
other  toes  and  separable  from  them,  oars  separate,  Is  represented  by 
a single  species,  V.  lorguatns,  of  largo  aizo  (forearm  3’1  inches)  and 
very  peculiar  aspect,  inhabiting  tho  lndo-Mnhiyau  subregion.  Thb 
•pedes  is  nearly  naked,  a collar  only  of  thinly  spread  hnira  half  sur 
rounding  tho  neck,  mid  is  further  remarkable  fat  ifa  enormous  throal 
«o  and  curious  nursing  pourlics.  'flic  former  consists  oi  a gnu* 
semicircular  fold  of  akin  forming*  deep  pouch  roundthc  neck  beneath, 
concealing  the  orifices  of  large  subcutaneous  pectoral  glands  which 
discharge  an  oily  fluid  of  insufferably  offensive  smell.  The  nursing 
pouch  is  formed  on  each  rids  by  an  extension  of  a fjiu  ol  sal.,  from 
the  side  of  the  body  to  tho  inferior  surfaces  of  the  humerus  and  femnr. 
In  the  anterior  part  of  this  pouch  the  mamma  is  placed.  For  figures 
of  these  throat  sacs  and  notes  on  the  uso  of  the  nursing  pouchvt 
see  CataL  ChiropUra,  p.  406,  pls  xxL 

Molassu*,  i | or  pm  } or  f,  upper  incisors  close  together  is 
front,  with  ten  species,  is  restricted 
to  the  tropical  and  subtropical  re- 
gions of  the  New  World.  Tho 
woodcut  of  Jf.  glmtciuut  (6g.  82)  j 
exhibits  the  general  physiognomy 
of  tho  Bats  of  this  genus.  M. 
ol>*rurus,  a small  species,  is  very 
common  in  tropical  America.  It  . 
inhabits  the  hollow  trunks  of  palms  ( 
snd  other  tree*,  and  also  tho  roofs 
of  houses.  Tbo  males  and  females 
live  apart  (as.  Indeed,  appears  ti* 
lie  tho  case  in  im*t  if  not  in  all 
•pedes  of  Bats).  In  the  hollosr 
trunk  of  a pakn  two  colonies  were  Fio.  a*.— fired  of  pfabntt m 

discovered,  one  consisting  of  from  Deleon,  Pm.  Zooi.  fate 
150  to  200  individuals,  exclusively  males,  while  the  other  was  com 
posed  of  females  with  a male  here  and  there  among  them. 

JSfyctiRomtts,  f } or  put  $ or  J,  Upper  incisors  separate  i» 


front,  includes  twenty-oue  species, 
inhabiting  the  tropical  and  sub- 
tropical parts  of  both  hemispheres. 

Tbo  lips  of  tho  Bats  of  this  genus 
are  even  more  expansible  than  in 
Afcdouus,  in  many  of  the  species  (as 
in  the  woodcut  of  the  head  of 
U.  macrofu,  fig.  83)  showing  vertical 
wrinkle*  N.  ceslomi,  one  of  the 
largest  species,  alone  extends  into 
Europe,  and  has  been  taken  as  far 
north  os  Switzerland,  y.  joharensis, 
from  the  Malay  Peninsula,  is  remark-  ria.  M.-IImc  at  fiwommt  * a 
able  from  the  extraordinary  foim  mtta.  D«u*wi,  /-roc  &>- 
of  its  ears.  JV.  bmnlunsi*  is  nearly  ,SJi* 

as  common  as  if.  o&seurtcM  in  tropical  America,  and  extends  far*ii-r 
north  (California)  and  south  than  that  species. 

Group  II.  ifgdaeinm. — Tail  perforating  the  interfemoral  men*, 
brans,  and  appearing  unon  its  upper  surface. 

This  includes  a single  genus  and  species,  ilirslocina  tKi/crenhitu , 
a very  peculiar  form  restricted  to  N*-w  Zealand,  where,  with 
Chalinofobu*  tub€rculatiiat  it  represents  tho  wholo  indigenous 
mammalian  fauna  of  the  islands.  There  ere  three  dUfinrt  pbdangrs 
In  the  middle  finger  ; the  greater  part  of  the  wring- membrane  is 
exceedingly  thin,  out  a narrow  portion  nl ling  Ilia  forearm,  the  sides 
of  the  body,  and  the  legs  is  remarkably  thick  snd  leathery  ; 
beneath  this  thickened  portion  the  wing*  ore  folded,  and  it  is 
evidently  analogous  to  tho  thickened  part  of  the  anterior  winy*  in 
hemipterous  insects  and  to  tho  elytra  *of  the  c airoptem.  With  the 
wings  thus  encased,  this  species  is  the  most  quadrupedal  of  Bari 
Oilier  peculiarities  of  structure!  are  found  in  the  mnnikalle  frrm  oi 
tho  claws  of  the  thumbs  and  toes,  which  have  each  a small  tafao 
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projecting  fits  concave  fturlaee  n ear  tha  base,  also  in  the  aolc 
of  the  foot  and  inferior  surface  of  tiro  log.  as  shown  in  fig.  64.  Tho 
plantar  surface,  including  the  toe*,  ia  covered  with  aolt  and  ve ry 
lax  integument  deeply  wrinkled,  and  each  toe  is  marked  by  a 
central  long-itadinal  groove  with  short  grooves  at  right  angles  to  it, 


—Thumb  and  Lex  and  Foot  of  j/otfatloa  ftWrc  viola  (enlarxed).  Dobson. 
~ - *.  £ c.  187*. 


Fret.  Zoo)  i 


■ ia  the  genns  HcmidactyJus  (Ckclotida).  The  lax  wrinkled  in t ecu- 
wnt  is  continued  along  the  inferior  flattened  surface  of  the  an  Ida 
and  leg.  These  peculiarities  appear  to  be  related  to  climLing 


habits  w the  species. 

1870,  p.  488. 

Ftimtly  PuTLLOfT0MID.lt. 

The  Bats  included  in  this  family  are  readily  distinguished  by  the 
presence  of  a well-developed  third  phalanx  in  the  middle  finger, 
associated  either  with  distinct  cutaneous  ncShl  appendages,  or  with 
well-dcvolopod  central  upper  incisors,  or  with  noth.  Unlike  tho 
RkiKolophxam,  their  eyes  are  generally  large,  and  the  trngus  well 
developed,  maintaining  almost  tho  umo  form  throughout  tho 
species,  however  much  the  outer  parts  of  the  body  may  vary.  Their 
fur  is  of  m dull  colour,  and  the  face  and  hock  (in  the  Stcnodcrmata 
especially)  a re  often  marked  with  white  streak*,  as  in  the  PUropodidx, 
of  which  they  take  the  plaoe  in  the  western  hemisphere.  A few 
species,  probably  all  those  with  the  tail  and  interfemoral  membrane 
well -developed,  feed  principally  on  insects,  while  the  greater 
number  of  tho  species  of  the  groups  Vamyyri  and  Ghssojikngse 
appear  to  live  on  n mixed  diot  of  insects  and  fruits,  and  tho 
DamodonUs,  of  which  two  special  only  are  known,  aro  true  blood- 
suckers,  and  hare  their  teeth  and  intestinal  tract  specially  modified 
in  accottloucc  with  their  habits.  Limited  to  the  tropical  and  sub- 
tropical parts  of  Central  and  South  America. 

Subfamily  1.  Loboatominae. — Nostrils  opening  by  simple 
apertures  at  the  extremity  of  the  muzzle  in  front,  not  margins*!  Vy 
a distinct  nose-leaf ; chin  with  expanded  leaf-like  appendages. 

It  include*  two  genera.  In  Cfolmydtrit  (six  species)  the  crown 
of  the  head  is  moderately  elevated  above  the  face-line,  and  tha  basi- 
cranial axis  i*  al- 
most in  the  mine 
plane  as  tho  facial, 
while  in  Jlormovs 
the  crown  of  the 
head  is  greatly  ele- 
vated above  the  face- 
line, and  the  basi- 
cranial axis  is  almost 
at  right  angles  to 
the  facial ; i f,  ym  ] 
in  both  genera.  The 
latter  genua  contain* 
two  t|«H  which,  !.(*»,-./.  6tai.rtt«l.  Dot»n, 

- i ^ CMropt,  Dm.  Mot. 

in  their  very  peculiar 

physiognomy,  are  probably  the  most  remarkable  among  the 
many  strange  forma  exhibited  by  tha  different  species  of  this 
order. 

Subfamily  2.  Phyllostominas.— Noatrila  opening  on  the  upper 
surfare  of  tho  mozzre,  the  nasal  aperture*  more  or  leas  annroumlcd 
or  margined  by  writ-developed  cutaneous  appendages,  forming  a 
distinct  nose-leaf ; chin  with  warts. 

Group  1.  Vanpyri. — lltu/lc  long  and  narrow  in  front,  tha 
distance  between  the  eyes  generally  less  than,  rarely  equal  to,  tho 
distance  from  tho  cyo  to  the  extremity  of  the  muzzle  ; nosc-lcsf 
ct.ll-J'vrlftpod,  b<>r*e-shoc- shaped  in  front,  kiucroUto  behind  ; 
in  ter  femora  l membrane  well-developed  ; tail  cent- rally  distinct, 
rarely  ab.seut ; inner  margin  of  tho  lips  not  Iring-d  ; i \ or  {, 
| or  J ; molars  with  \\  -shaped  cusps,  usually  well-developed. 

Nearly  alt  tho  species  of  Vampyri  appear  t<5  be  insectivorous,  so 
.hat  tlie  torm  applied  to  this  group  cannot  be  considered  indicative 
>f  their  habits.  A few,  if  not  all,  probably  supplement  their  insect 
diet  with  fruit.  Vampyrus  qxctruin  (the  largest  Bat  ia  the  New 
World,  forearm  4*2  inches)  ia  said  to  bo  wholly  frugivoioua,  and 
Uacrotui  tealcriomsi*  appear*  to  prey  occasionally  on  small  sprria* 


of  Bats,  like  JUegtuiermn  7jr.  a of  the  eastern  hemisphere,  which  it 
resembles  in  many  respect*. 

The  species  may  bo  divided  into  two  sections,  according  os  tha 
tail  i*  produced  to  the  hinder  margin  of  the  ititet  femoral  membrnn/ 
or  perforate*  it  and  appears  upon  its  upper  surface.  Thoao  included 
in  tlio  first  section  fall  into 
throe  genera.  Latch  or  hint, 
flacroius,  aud  Maa  ovhyltuut, 
tha  first-named  including  a 
vary  remarkable  specie*,  L. 
aurila,  with  on  extraordinary 
long  nose- leaf  and  peculiarly 
large  oars  and  tragi.  Ju  tbe 
second  section  are  included 
the  genera  Fawipyrwj,  Lopho- 
stoma,  SckizosLoma,  Truck uoyt, 

Pkyllodcruut,  PhylloUonta, 

Tylostoiua,  Mi  man,  Cnrollia, 
and  Jthinophylla.  all,  with  Fn 
the  exception  of  the  last,  dis- 
tinguished front  one  another  chiefly  by  the  form*  or  the  skull 
nml  the  presence  or  Absence  of  the  second  lower  pveinolar; 
Trachyop*.  PkyUodcrma,  and  lire  three  last-named  genera  atv 
each  represented  by  a single  species.  Pliyllostima  hastrtum,  fore- 
arm 3 2 inches,  next  In  jioint  of  size  to  Vmmpyrus  spectrum,  ia 
a well-known  species  in  South  America;  TL  clougatum  (see  fig. 
86)  differs  in  it*  smaller  size  and  much  larger  nooe-lcaf.  Camilla 
brcricauita,  a small  species,  is  generally  found  represented  in  col- 
lection*, and  externally  ao  closely  resemble*  GloueyJutga  soricina 
(of  the  next  group)  that  it  ha*  often  been  confoandcd  with  that 
specie*.  It  form*  a connecting  link  between  thi*  group  and  the 
next  ftkinojthylla  pmmilio,  forearm  1 *25  inches,  tail  none,  is  the 
smallest  known  specie*  of  the  family ; it  is  further  distinguished 
by  tho  narrowness  of  its  molars,  which  do  not  form  W- shaped 
cusps,  and  by  the  very  small  size  of  tho  last  upper  molar,  characters 
connecting  it,  and  consequently  the  group,  with  the  SUnodcmala* 


Fl&  87.— Tlend  of  CS<rrw*pr/rrf#  mrrtettoo,  »how  Ire  flbrlflalcd  fonpoe. 
DoUw*,  Cat.  C*i« y»f.  ifrit.  Hot. 


remarkably  long  and  extensible,  much  attenuated  towards  the  tip, 
and  beset  with  very  long  filiform  recurved  papilla) ; lowtr  lip  with  a 
wide  groove  above,  and  in  front  margiued  by  i 
leaf  small ; tail  short  or  none  ; i {,  pin  | or  f o 


by  small  warts  ; nose- 
.•  fM  | or  } or  f,  wt  5 or  § or  | ; 
teeth  very  narrow  ; molar*  with  narrow  W- shaped  cusp*,  sometimes 
indistinct  or  absent ; lower  incisors  very  small  or  deciduous. 

The  ten  specie*  included  in  this  croup  represent  **-ven  genera, 
which  are  distinguished  principally  by  differences  in  the  form  and 
ittimbe*  of  the  teeth,  and  by  the  presence  or  absence  of  tho 
zygomatic  arches.  The  foim  and  {tosUiou  of  the  upper  incisors  nro 
extremely  variable.  In  Olwaoyhagd  and  Phyllonydcris  the  upper 
iueisore  form,  on  in  tho  Vamyyri,  a continuous  row  between  the 
canines;  in  SlonoyhyUa  and  Ischnoglossa  they  are  separated  into 
pairs  by  a narrow  interval  in  front;  while  in  Lonckoglo jyw, 
Glossonydcris,  and  Ckagronyctcris  they  are  widely  separated  and 
placed  in  pair*  near  the  canines  ; in  the  first  four  genera  the  lower 
incisor*  arc  present  (at  least  up  to  a certain  age),  in  the  last  three 
they  are  deciduous  oven  in  youth.  The  zygomatic  arch  is  wanting 
iu  PKyllonydcris,  Glesrwydcrlt,  and  Ckarouyctcris. 

The  typical  aperies  is'Glosscphaga  roricina,  which  to  closely 
resembk*  Carolli a brcvicaurfn,  both  in  external  form  and  dentition, 
that  it  has  frequently  been  confounded  with  it.  Its  long  fibrillated 
tongue  (which  it  possesses  in  common  with  other  species  of  the 
group)  led  8pU  tc  describe  it  a*  a , very  cruel  blood-sucket 
(nnguisHga  cruiLiissima),  believing  that  it^wasused  to  increase  tho 
flow  of  l-tuod.  Tliit  view  is,  however,  altogether  without  founda- 
tion, and  from  the  observations  of  Oaburn  and  others  it  is  evident 
llmt  the  peculiarly  shaped  tongue  is  u&ed  by  the  animal,  a*  iu  tho 
case  of  tho  Mncryjloxii  among  tho  frugivorou*  Ftcropoilidx,  to  lick 
out  the  pulpy  contents  of  fruits  having  hard  rinds.  The  food  of 
the  snciics  of  thi*  group  appears  to  ennsist  of  both  fruit  *nd  insects, 
aud  tnn  long  tongue  may  also  be  used  for  extracting  that  latter  from 
the  deep  corolbc  of  certain  Rowers. 

Croup  III.  SltHedcrrnaia. — Muzzle  very  short  and  generally 
broad  in  front  the  distance  betwoen  0»o  ryes  nrariy  always  except- 
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ing  {purely  equal  to)  the  tlUtanco  from  the  cy«  to  the  extremity  of 
the  muzzle;  nose-leaf  short,  bQrae-aJioe-fcliapwi  til  front,  lanceolate 
behind  {except  iu  Brafkiiyhytta  and  Cot/ arm);  inti- (femoral  mein- 
brane  always  esuaive  behind  ; tail  none  ; inner  margin  of  the  !i|« 
fringed  with  conical  pipilbc ; t ( or  {,  pm  m ; or  } or  j ; 
preiaolars  ami  molar*  very  broad  (except  in  eYMmire),  the  latter  w ith 
concave  or  flat  crowns  margined  externally  by  nixed  cutting  edges. 

Although  tho  SUrtodcrwnta  an,  generally  easily  distinguished 
from  r^e  rmnpyri  by  tho  jMCttllcr  shortness  and  breadth  of  the 
muzzle,  and  by  the  form  of  the  molar  teeth,  certain  species  of  the 
latter  group  closely  resemble  those  of  the  former  in  externa] 
appearance,  agreeing  almost  absolutely  in  the  form  or  the  nose-leaf, 
©t  the  can  and  tragus,  and  of  the  vrnrta  on  the  chin.  These 
re-semblances  show  that,  while  the  form  of  the  teeth  and  jaws  has 
become  modified  to  suit  the  food  of  tho  animals,  the  external 
characters,  being  bnt  slightly  affected  by  this  cause,  bare  remained 
touch  the  onme,  and  now  indicate  their  common  origin.  The  food 
of  these  Bobs  appears  to  lie  wholly  or  in  great  port  tree  fruit.  The 
twenty  species  Drive  Wen  divided  into  nine  genera,  distinguished 
by  the  form  of  the  skatl  and  tetth.  Artibcus,  with  five,  inelndi-a 
among  them  the  wcll-kuown  fragivorous  Uat,  A.  pcn>picitfol«»  of 
Liannas,  so  common  in  collections.  Slnodcrwa  aehrn/fnpfuluw, 
found  in  Jamaica  and  Cuba,  associated  with  the  above,  and  scarcely 
distinguish  able  externally  except  — — 

by  it*  very  ranch  smaller  size, 
differs  altogether  in  tho  absence  of 
the  horizontal  plate  of  the  palate 
bones.  Stunura  lilittm,  wiiilo 
agreeing  with  the  above  in  tho  form 
of  the  noaedeaf  and  ears,  dilTers 
from  all  the  species  of  the  family 
in  its  loitgituriLfially-gruoral  mo- 
lars, which  resemble  those  of  the 
fragivorous  Plervpodi'fse  more  clnBcly  — 

thou  those  of  any  other  Bata  ; and  no.  88.— iie.nl  <A  CmtiHo  m> ex. 
the  presence  of  tufts  of  long  differ-  Bataan,  Car . Cktropi.  brU.  Atm. 
ontly -coloured  hairs  over  ghuuU  in  the  aides  of  tire  neck  ahows 
yet  another  diara^ter  in  commou  still  more  rouatkable,  which 
can  scarcely  be  considered,  like  the  teeth,  th«*  mult  of  adaptive 
change.  Cenlurio  aenex  is  the  type  of  • genus  distingnisbrd  from 
Jttauxierma  and  other  genera  of  this  group  by  th«  abaca  co  of  a dis- 
tinct uowe-Waf.  This  most  remarkable  form  ala  mis  alone  among 
thosnociea  of  Ckiroptcra,  and,  imbed,  to  its  peculiar  and  grotesque 
physiognoray  is  unrivalled  among  known  mammals. 

Croup  IV*  Aramedoithw.— Muzzle  short  and  conical;  nose-leaf 
distinct ; Interfeoioral  membrane  very  short ; tail  none  ; i k.  pm  1. 
*»  f or  | ; upper  incisors  very  large,  trenchant,  occupying  tho  whole 
apace  lietwcen  the  canines ; prvmolnrs  very  umrow,  with  sharp- 
edged  longitudinal  crowns ; molars  rudimentary  or  none  ; stomach 
greatly  elongated,  Intestiniform. 

Thera  are  two  genera,  Dantodutt,  without cdlcwneoni  or  true  molars, 
and  lAipkrfla,  with  a short  calcammm  and  with  a single  rad  rai  n 
tAry  molar  on  each  side,— restricted  to  Central  and  South  America. 
Das  mod  us  rufus,  the  commoner  &ticcies,  is  a little  larger  than  the 
Noctule  flat  of  Europe,  and  abundant  in  certain  parts  ul  .South 
America,  where  it  ia  very  troublesome  owing  U.  iu  atucu  upon 
domestic  animals,  auckinc  their  blood  mod  often  leaving  them  much 
weakened  from  repeated  bleedings.  See  Vamimbjs. 

Forsit  Chibotoxa, 

Fossfl  remain*  of  ChirnpUra  extend  as  far  back  as  the  Upper 
Eocene  of  Europe  and  America,  if,  indeed,  the  beds  in  which  they 
have  been  found  are  Hgh'ly  considered  as  belonging  to  that  age. 
Of  these  Vuptruga  {NycLUitrium  pansutvrit,  dusenned  by  Cuvier 
from  the  gypsum  of  Montmartre,  is  very  like  a small  specimen  ot 
tho  widely  distributed  V.  acrctinut;  V.  relax  and  pHmut  wf  the 
esiae  subsection,  and  Nydilcste*  tervfiniu,  hare  been  charade virad 
by  Marah  from  the  Eocene  of  th*  Cn:u-d  Mate*,  and  i ‘czperiib'fi 
morUii,  Pictet,  from  that  of  Switzerland.  From  the  Quetey 
lacustrine  deposits  comes  JIMuoiapli iu  auBfitiu,  Filbol,  but  thu» 
arc  very  doubtfully  of  Eocene  age.  PuJ/r.ou  yctcris  (allied  to 
JUtim.olt>ffkvjr),  w.th  P.  robustus,  Krapentyo,  with  V.  nortulmJra 
and  sr i trinoiifes,  and  PapcrUlia,  with  Y.  cyunuM,  nrauvz,  and 
imdftvU,  have  been  found  in  Miocene  beds  of  Franco  and 
Germany.  Pliocene  bone  oaves  hnro  also  yielded  remain*,  in  nil 
ca»c  cloeely  allied  to  species  now  inhabiting  the  same  countries. 
A0  these  forms,  however,  exhibit  ni  much  spec  ml  iratiun  in  their 
gonoral  at  met  u re  as  aoy  existing  ara-cies  of  tine  same  families, 
ladhwtiog  (if  the  age  ai&igncd  to  the  uapo*it«  can  1-  trusted)  tha* 
the  first  appaaranco  of  Ckiroptcra  uwst  Lie  n;  furred  to  a very  gemote 
period. 

B&HeyrvpIir  tf  Cktrmptrrm —G . T.  fVotaen,  OffA/opur  mf  tht  CMrepier*  4*  t%4 
<5sJ4*Vrt*n  trf  I O'  AvU  ISM.  looUlSkiZ  OrMV^itlwu  *J  *L-«1**  *.<scl»*  *f 

fall  the*  ksowai  syUoqturnt  p-y*v»  by  IV  mm*  »mhu»  fa  tup.  Jtnt.  4nm 
S4».  &<*'•.  Fr*.  JM  , A**  M* If  »«L  Hitt.,  nuttti.  **  I**.  Ad 
Jr.'wmtt,  toy  Peters  fa  Memmt*t.  At*d.  Wtjw«»ra.  A* i'll?,  tad  by  <U*T5rld  TTrisnas 
naS  J.  fatftll * IB  Ann.  H*9-  Hot.  Hitt  . H A Ttobm.  Rfdvfdtti  AseTowljws  tmr 
4m  MommAMrtt  4'[<*4r*4n  CMnpt* w.  lt*L 


Orpfr  HODENTFA 

Terrestrial,  rarely  arboreal  or  natatorial  diphyodoat 
placental  mammals  of  small  size ; with  pUntigaulu  «* 
semiplantignulc,  generally  pentadactyle,  unguiculate,  rarely 
8ubungulate,  feet;  with  clavicles  (sometimes  imperfect  or 
rudimentary) ; with  never  mure  than  two  incisors  in  the 
mandible,  ami  w ithout  canines. 

The  upper  incisors  resemble  tho  lower  in  growing 
uninterruptedly  from  peraistont  pulps,  and  (except  in 
Ltigonmpka)  agree  with  them  in  number  ; the  premolars 
and  molars  arc  rooted  or  rootless,  with  tubercuioted  or 
laminated  crowns,  and  arranped  iu  an  unbroken  series ; tho 
orbits  aro  not  circumscribed  by  bone;  the  mandibular  con- 
dyle is  ontero-pueteriorly  elongated  ; the  intestine  (except 
in  .1  f>/oxiJx)  lias  a largo  caecum ; the  testes  aro  inguinal 
or  abdominal;  the  uterus  is  two-horned,  the  cornua  opening 
separately  into  the  vagina  or  .uniting  to  form  a corpus 
uteri;  the  placenta  is  diecoidal  and  deciduate;  and  the 
smooth  cerebral  hemispheres  do  not  extend  backwards  so 
as  to  cover  any  part  of  the  cerebellum. 

The  Hodents  form  a very  compact  order,  readily 
distinguished  by  their  lai|p  chisel-shaped  incisors,  and  by 
the  absence  of  cauincs.  Tlisy  include  by  far  the  greatest 
number  of  spccica  (over  900),  aud  have  the  widest  distribu- 
tion, of  any  of  the  order®  of  terrestrial  mammals,  bring  in 
fact  cosmopolitan,  although  more  abundant  in  some  parts, 
os  in  South  America,  which  may  be  considered  their  head- 
quarters, than  in  others,  as  io  Australasia  and  Madagascar, 
where  representatives  of  a few  genera  of  one  family 
(Muridm)  only  are  found,  thus  contrasting  remarkably  with 
tbo  JnMetioora,  which  constitute  at  least  half  the  mamma- 
lian fauna  of  Madagascar,  but  are  without  living  reprwen 
tatives  in  South  America. 

If,  at  we  have  seen,  tha  term  ealomophagous  ia 
applicable  to  most  JuMctwora^  much  more  so,  on  the  other 
hand,  may  the  species  of  this  great  order  be  defined  as 
phytophagous  aud  this  uniformity  in  their  food  and  in  the 
mode  of  obtainiog  it,  namely,  by  gnawing,  has  evidently 
led  to  such  corresponding  general  uniformity  in  structure, 
which  is  observable  throughout  the  species,  that  with 
difficulty  we  obtain  characters  sufficiently  salient  for  divid- 
ing them  into  genera  and  families.  Although,  like  the 
/pww.'wj,  they  present  much  diversity  of  habit,— some 
being  arboreal,  as  the  Squirrels,  many  species  of  which  are 
provided  with  cutaneous  parachutes  on  which  they  glide 
from  tree  to  tree ; some  cursorial,  as  tho  Hares  ; some  agile 
jumpers,  os  the  Jerboas ; some  fossorial,  as  the  great  Mole- 
11  at  s ; and  some  natatorial,  as  the  Heft  vers  and  Water-Rats, 
— yet  we  do  not  find  corresponding  structural  modifi cations 
comparable  with  those  noticed  in  that  order. 


Via.  99  — «-ie  W*  at  Anil  of  C*p«  Jnwolo*  H*w  * f,  pjftp, 

fnrJBUiSl  III : Mz.  nairls . I/a  ; Fr,  I/ouul ; L,  farli  ->amf ; /fa. ; *fMii1  ; 

A*.  , Mm.  mbaomm!  ; TV.  ivrn|'*»i<5  tzU.  ri  cofUil  i AM. 

OS,  orwu.  iptcMUfcJ ; pi/,  BU»*.otO  tultfa  flower,  Utt>^  MmmituA, 

The  Rodent  skull  is  characterized  by  the  great  siae  of  the 
premaxillary  bouts,  which  completely  separate  the  nasals 
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from  the  maxillarics,  by  the  invariable  presence  of 
zygomatic  arches,  and  by  the  wide  unoccupied  space  exist- 
ing between  the  alveoli  of  the  incisors  anil  the  molar  teeth, 
and  (except  in  Lagomorpftn)  by  the  anteroposteriorly 
elongated  glenoid  cavity.  Post-orbital  processes  of  the 
frontals  exist  only  in  the  Squirrels,  Marmots,  and  Hares ; 
in  all  other  genera  they  are  rudimentary  or  altogether 
absent;  the  zygoma  never  sends  upwards  a corresponding 
process,  ond  the  orbit  in  oil  is  freely  continuous  with  the 
temporal  fossa;  the  lachrymal  foramen  is  always  within 
the  orbital  margin;  in  many  species  the  infra-orbital 
foramen  is  very  largo  (in  some  os  large  03  the  orbit),  and 


FlO-  09  — SSetiTI  fif  Tfjttrt*  erttfatm  (jnv.),  i.  imp  tei  mavlo  : m.  nunctcr. 

m pnetwm  *1  *n**acier  trammltUM  iltffincK  ihc  liifra-oi blttl  forumee,  Ibc 

•a  pci  for  nwxJQarjr  nerve  poi»Ji-g  witwanl*  Uct«ccn  kta»4  llt«  m*xUUr?  bone. 

transmits  part  of  the  msssetei  niuar  1*  , the  zygomatic  arch 
is  variously  developed,  and  the  position  of  the  malar  in  i* 
is  used  as  a distinguishing  character  for  grouping  the 
families ; the  nasals  are,  with  few  exceptions,  large,  and 
extend  far  forwards;  the  parietals  are  moderate,  and  there 
is  generally  a distinct  interparietal;  the  palate  is  narrow 
from  before  bo -lr wards,—  this  is  especially  pronounced  in 
the  Hares,  where  il  reduced  to  a mere  bridge  between 
the  premolars, — -in  others,  as  in  the  great  Rodent  Moles 
(BtrtAyryfa.*),  it  is  extremely  narrow  transversely,  its 
winch  being  loss  than  that  of  one  of  the  molar  teeth ; 
tympanic  bulls  osmms  are  always  present  and  generally 
large ; in  some  genera,  os  in  the  Gcrbilles  (Gerbt/lmx)  and 
Jerboas  (Dipcdin#),  *here  are  supplemental  mastoid  bullas 
which  form  great  hemispherical  toany  swellings  at  the  back 
of  tho  skull  (see  fig.  89,  Per) ; in  these  genera,  and  in  the 
true  Hares,  the  meatus  auditorius  is  tubular  and  directed 
upwards  and  backwards.  The  mandible  is  characterized 
by  its  abruptly  narrowed  and  rounded  symphysial  part 
supporting  the  pair  of  large  incisors,  as  well  as  bv  th* 
small  sizo  of  tho  coronoid  process  and  great  development 
of  the  angular  portion. 

The  dental  formula  varies  from' t e pm  5,  m } 
(total  28)  in  the  Hares  and  Rabbits  to  » c g,  pm 
m J (U/Ul  12)  in  the  Australian  NVater-Rats;  but  in 
the  vast  majority  of  the  species  it  presents  striking 
uniformity,  and  may  be  set  down  typically  as  f j,  c g, 
pm  } or  m In  Lagomorpha  only  are  there  more 
than  a single  pair  of  incisors,  and  in  them  the  additional 
pair  are  small  ond  placed  quite  behind  the  middle  pair,1 
and  in  this  group  alone  does  tht*  enamel  extend  even 
partially  to  the  back  of  the  tooth;  in  all  others  it  is 
restricted  to  its  front  surface,  and  so,  by  the  faster  wearing 
away  of  the  softer  structures  behind,  a chisel-shaped  edga 
is  always  maintained.  Both  tho  upper  and  lower  tact*  r« 
are  regularly  curved,  the  upper  slightly  more  so  than  tho 
lower,  and.  their  growth  being  continuous,  should  anything 

* Professor  Huxley  remark*  (Proe,  Zo if.  .Sew.,  1850,  p.  655):— 
14  Tho  uoub  molar*  and  the  posterior  deciiluous  upper  incisor*  of 
the  Rabbit  have  long  been  known.  But  I have  recently  toiimi  that 
tinhorn  Rabbits  jmwm-hs,  in  addition,  tvr;i  ant °ri or  upper  an. I twotowr- 
iledduou*  i nelson.  Both  are  simple  confcat  teeth,  the  *ar*  of  which 
are  merely  embedded  in  the  gum,  The  tipper  is  not  more  than  one* 
hundred  Ui  of  an  inch  k-eg,  the  lower  rather  larger. M 


prevent  tho  normal  attrition  by  which  their  length  is 
regulated,  os  by  the  loss  of  one  of  them,  or  by  displace- 
ment owing  to  a broken  jaw  or  other  cause,  the  unopposed 
united  incisor  may  gradually  curve  upon  itself  until  a 
complete  circle  or  more  has  been  formed,  the  tooth, 
perhaps,  passing  during  its  growth  through  some  part  of 
the  animal's  heud.  The  mulur  teeth  may  be  rooted  or 


ft*--  91  — ' cr-iral*m|  l/mcifiulfoil  Section  Hirwifh  Skull  ®f  CattorjfUr,  Oiowln* 
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inpon'inm  of  tins  WgC  ever-growing  cblacl  edged  iiKUor,  *cJ  the  earned 
root  lev*  snuUrs. 

rootles^,  tuberculated  or  laminated  ; and  t his  diversity  of 
structure  may  be  noticed  even  in  the  same  family.  When 
there  arc  more  than  three  back  teeth  those  which  precede 
the  last  three  havo  succeeded  milk  teeth,  and  must  there 
foro  be  considered  prcmolire.  In  some  species,  as  in  the 
Agoutis  ( Datyproctidx ),  tho  milk  teeth  arc  long  retained, 
while  in  the  allied  Cavies  {Caviidat)  they  are  shed  before 
birth. 

There  are  generally  nineteen  dorso-lumbar  vertebra  (15 
thoracic  ond  6 lumbar),  and  their  forms  vary  in  tht 
different  genera ; in  the  cursorial  and  leaping  species  the 
lumbar  transverse  processes  are  generally  very  long,  and 
in  the  Hares  there  are  larg3  compressed  hypapophyses. 
The  caudal  vertebra  exhibit  as  much  variety  as  in 
Intcctivora,  from  their  rudimentary  condition  in  the 
Guinea-Pig  to  their  great  iu  tho  Jumping  Hares  and 
prehensile  -bailed  Porcupines.  The  scapula  is  usually 
narrow,  with  a l«.i,6  acromion ; the  clavicles  may  bo 
u.togetber  absent  or  imperfect,  as  in  the  Porcupines,  Cavies, 
and  Hares,  but  in  most  species  they  are  well-developed; 
the  humerus  has  no  supra  condylar  foramen,  and  the  fore- 
arm bones  are  dull  net;  in  most  species  the  manus  has 
five  digits  with  phalanges  normally  developed,  tho  pollcx 
rarely  rudimentary  or  absent.  In  contrast  to  the  normal 
condition  of  the  pelvis  in  iMedivortt,  we  find  here  largely 
dcveleped  ischiatic  and  pubic  bones,  with  a long  usually 
ot.ftcows  symphysis  • the  femur  varies  considerably  in  form, 
and  there  is  gcncrrJ.ly  a well-defined  third  trochanter ; io 
the  Sciurir.e  ar.d  llysiricine  Rodents  the  tibia  and  fibula 
are  distinct,  bet  in  the  Rats  and  other  Murines,  and  in 
the  Hares,  these  bones  arc  united,  often  high  up;  the  p»es 
i»  much  more  variable  than  the  mams,  ♦h*  digits  varying 
in  number  from  five.  u*  iu  thv  Squiriiis  ui.U  Rats,  to  four, 
as  in  the  Hams,  or  even  three,  as  in  the  Capyharo, 
Visanh*,  *ud  Agouti;  in  the  Dipoiida  the  metatarsals  aro 
greatly  clougated,  c-d  in  some  of  the  species,  as  in  the 
Jerboas,  rhoy  arc  antvMiiwd  t/»g«ther. 

The  mouth  is  divided  ;r.U>  two  cavities  communicating  by 
a constricted  orifice,  cn  anterior  containing  the  Urge  incisors 
and  a posterior  in  which  the  molars  are  placed,  the  heiry 
integument  of  tho  fm-*»  bclug  coniinucd  inwards  behind  the 
incisors.  This  evidently  prevents  substances  not  intended 
for  food  getting  into  the  mouth,  as  when  the  animal  is 
engaged  in  gnawing  through  an  obstacle.  In  the  Hares 
and  Pacas  tho  inside  of  the  checks  is  hairy,  and  in  some 
species,  as  in  the  Pouched  Rats  and  Hamsters,  there  arc 
large  internal  cheek  pouches  lined  with  the  hairy  integu- 
ment, which  open  near  the  angles  of  the  mouth  and  extend 
backwards  behind  the  care;  in  the  New-World  Pouched 
Rats  (Geumyic/a-)  the  pouches  open  externally  on  the  cheeks. 
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The  tongue  presents  little  of  that  variability  in  l-ngtU 
observable  in  the  preceding  orders;  it  is  characteristically 
short  and  compressed,  with  an  obtuse  apex  never  protruded 
beyond  the  incisors ; in  most  Bpecies  thcro  are,  as  in 
Intedivotn,  three  papillae  circumvalhtm  at  tho  base;  ond 
the  apical  portion  is  generally  covered  with  small  filiform 
papillae,  aome  of  which  in  the  Porcupines  ( Uystrix ) become 
greatly  enlarged,  forming  toothed  spines.  The  stomach 
varies  in  form  from  the  simple  oval  sac  of  the  Squirrel  to 
the  complex  ruminant-like  organ  of  the  Lemming.  In  the 
Water-Vole  (Arvicda  amphibiut)  and  in  the  Agouti  ( Daty^ 
proda  agouti)  it  is  strongly  constricted  between  tho 
oesophagus  and  pylorus;  in  the  common  Dormouse  the 
oesophagus  immediately  before  entering  the  stomach  io 
much  dilated,  forming  a large  egg-shaped  sac  with  thickened 
glandular  walls,  and  in  some  other  species,  as  in  Lophiomy* 
imhatui  and  in  the  Beater,  glandular  masses  are  attached 
to  and  open  into  the  cardiac  or  pyloric  pooches.  All 
Rodents,  with  the  exception  only  of  the  species  of  Dormice 
(Jfyoxidx),  have  a caecum,  often  of  great  longth  and  saccul- 
ated, as  in  the  Hares,  Water-Voles,  and  Porcupines,  and 
the  long  colon  is  in  tome,  as  in  the  Hamster  and  Water- 
Vole,  spirally  twisted  upon  itself  near  its  commencement 
The  liver  is  typically  divided  in  all,  but  the  lobes  are 
variously  subdivided  in  the  different  species  (in  Capromy* 
they  ere  divided  into  minute  lobules);  and  the  gall-bladder, 
though  prevent  in  most,  is  absent  in  a few.  to  most 
species,  ti  in  many  Instttivora,  the  penis  (which  is  generally 
provided  with  a bone)  may  be  more  or  less  completely 
retracted  within  the  fold  of  integumeot  surrounding  the 
anus,  and  lie  curved  backwards  upon  itself  under  cover  of 
the  integument,  or  it  may  bo  carried  forward  some  distance 
in  front  of  the  anal  oriGce,  from  which  in  the  breeding 
season,  as  in  the  Volee  and  Marmots,  the  prominent  testi- 
cular mass  separates  it  The  testes  in  the  rut  form 
projections  in  the  groins,  but  (except  in  Lagomorpka)  do 
uot  completely  leave  the  cavity  of  the  abdomen.  Prostatic 
glands  and,  except  in  Lagomorpha,  veaiculao  semiualcs  aru 
present  in  all.  The  uterus  may  be  double,  each  division 
opening  by  a separate  os  uteri  into  a common  vagina,  as 
in  Leporidje , Sciuridit,  and  H ydrochotrus,  or  two-horned,  as 
in  most  species.  The  mammary  teats  vary  in  number  from 
the  single  abdominal  pair  of  the  Guinea-Pig  to  the  six 
thoraciconbdominal  pairs  in  the  Rats.  In  the  Octodtmluim 
the  teats  are  placed  high  up  on  the  sides  of  the  body. 

The  peculiar  odour  evolved  by  many  Rodents  is  due,  os 
in  the  Jnscdivora,  to  the  secretions  of  special  glands,  which 
may  open  into  the  prepuce,  as  in  Mu*,  Arvicola,  Cncttu*, 
Ac.,  or  into  the  rectum,  as  in  Arciomys  and  Atdacodu*,  or 
into  the  passage  common  to  both,  as  in  the  Beaver,  or  into 
pouches  opening  near  the  anus,  as  in  the  Hare,  Agouti, 
and  Jerboa. 

The  integument  is  generally  thin,  and  tho  panntculos 
carnosas  rarely  much  developed.  The  fur  varies  exceed- 
ingly  in  character, — in  some  very  fine  and  soft,  os  in  the 
Chinchillas  and  Hares,  in  others  more  or  less  replaced  by 
spines  on  tho  upper  surface,  as  in  tho  Spiny  Bats  and 
Porcupines;  in  several  genera,  as  in  Xtrus,  Acomy*\ 
Ptatacanthorr.y*,  Echiothrix,  Lonchercs,  and  Echinomyt,  the 
spines  are  flattened.  In  the  muscular  structures  the  chief 
peculiarities  are  noticeable  in  the  comparatively  small  sire 
cf  the  temporal  muscles,  generally  so  largely  developed  in 
IuKctU'ora,  and  in  the  great  double  mascetcrs,  which  are 
the  principal  agents  in  gnawing;  the  digastrics  also  ore 
remarkable  for  their  well-defined  central  tendon,  and  in 
many  species  their  anterior  bellies  are  united  between  tho 
mandibular  rami ; tho  eleidemastoid  generally  arises  from 
the  basi-occipital,  and  tho  pectorwUi  major  is  connected 
with  the  latissimns  dorsi;  in  the  Porcupines  and  Hares 
the  tendons  of  the  flexot  dicitorura  lougus  and  flexor 
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I hallucis  longus  are  connected  in  the  foot,  whiio  in  the 
Rots  and  Squirrels  they  are  separate,  and  tho  flexor 
digitorum  longus  is  generally  inserted  into  the  halluces! 
metatarsal  (See  Dobson,  Joum.  Anat.  Phyt .,  vcl  xvil) 

Suborder  I.  RODENT IA  SDIPLIC1DENTA  TA. 

Rodents  with  two  incisors  only  in  tho  upper  jaw,  having  their 
enamel  confined  to  their  front  surfaces.  The  incisive  foramina  are 
moderate  and  distinct ; the  fibula  does  net  articulate  with  the  oe 
calcis;  and  tho  testes  are  abdominal,  and  descend  periodically  only 
I into  the  inguinal  canal 

Section  I.  Scidromobpha. 

Zygomatic  arch  slender,  chiefly  formed  by  the  malar,  which  ia 
not  supported  by  a long  maxillary  proa**  *xt-nding  backwards 
beneath  it;  post-orbital  processes  present  or  absent;  infra-orbital 


FJO.  W.— Skull  of  Arc'pmyt  txntuur, 

opening  small  (except  In  Anomaluna)  ; mandible  with  the  angnlai 
part  arising  from  the  inferior  surface  of  the  boay  aulct  of  the  lower 
incisor  ; clavicles  well-developed  ; fibula  distinct. 

Family  1.  AnomaLVRID M. 

Arboreal  Rodents,  having  their  limbe  connected  by  a cutaneous 
expansion  tupnorted  by  a cartilaginous  process  a rising  from  the 
olecranon;  with  a long  nairy  tail  haring  larjre  scales  on  its  inferior 
surface  scar  its  root ; with  sixteen  pairs  of  ribs,  and  without  post- 
orbital  precedes  of  the  frontal* ; pm  f ; molars  not  tubcrcolate, 
with  transverse  enamel  folds.  Ethiopian. 


Fifl,  W.— Anwialmrui  fulgt»s  (ralsced).  Alston,  frsx . X«d.  &*.,  ISZS. 


Anotnalurus,  with  (1)  five  up'cius  from  West  Africa,  alons  re. 
prrsonts  the  family.  The  peculiar  caudal  scales,  which  evid : silly 
assist  the  snitnal  in  climbing,  and  the  position  of  the  cartilaginous 
support  of  the  parachute,  are  well  shown  in  the  above  woodcut 

(%.  93). 
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family  brnuuuc. 

Arboreal  or  1cm**trud  Rodents,  with  cjUuJrical  hairy  tails, 
without  scales,  and  with  twelve  or  thirteen  pain  of  rib*.  Skull 
vrith  distinct  peat-orbital  processes ; infra-orbital  opening  small ; 
palate  broad ; pm  f ; first  upper  premolar  very  small  or  deciduous ; 
molar**  rooted,  tubercular. 

Subfamily  1.  Sciurime.— Inc  Ison  compressed,  form  slender, 
tail  long  and  hairy  (True  Squirrels).  Cosmopolitan  (excluding 
Australian  region). 

There  are  fuur  genera.  Fleromy*, — limbs  united  by  a cutaneous 
•sponsion  fanning  a parachute,  the  supporting  cartilage  of  which 
springs  from  the  carjuts, — includes  the  Flying  Squirrels  of  both 
hemispheres.  Seittrnt,  with  more  than  eighty  species,  comprises  the 
true  Tree  Squirrels.  To  this  group  also  belong  the  Short-eared. 
Squirrels  of  the  geuera  A 'crus  and  Tamuu ; the  first-named, 
distinguished  from  Sciurus  by  nowwwdug  only  two  paiia  of  mam- 
mary teats,  by  the  com  |*  rati  veJv  short  tail,  and  by  the  fur  being 
mixed  with  flattened  spines,  includes  a few  African  aperies  which 
live  in  burrows  ; Tamiae,  separated  by  the  presence  oflarge  internal 
•cheek-pouches,  includes  the  well-known  Ground  Squirrels  of  North 
America,  of  which  one  species  (2*.  atuUicu*)  exteudg  into  North 
Europe  and  Asia.  See  Squikgel. 

Subfamily  2.  Arctomyinae. — Incisors  not  compressed ; form 
(tout ; tail  short  (Marmots).  • Fabearclic  and  Nftwtlt 

Syenmphih a,  dutingimhed  by  its  large  cheek-pouches  and  by 
the  absence  or  rudimentary  condition  of  the  pollex  claw,  resembles 
Tnu\iu$  ia  the  slender  font)  of  the  body,  and  connects  the  Marmots 
with  the  true  Squirrels.  The  distribution  and  habits  of  the  species 
•re  similar  to  those  of  Tttmias.  Cyaomyt,  with  shallow  cheek- 
pouches,  long  pollex  claw  and  stout  form,  includes  the  well-known 
rrairio  Doga  peculiar  to  North  America,  which  live  together  in  largo 
xomrr.uuities,  inhabiting  burrow*  which  they  excavate  *t  short 
distances  apait ; they  feed  on  the  buffalo-gran  which  covers  the 
plains.  The  small  burrowing  owl  {Athene  eunieularia)  and  tbc 
rattlesnake  are  often  found  inhabiting  their  burrows,  the  former 
probably  availing  itself  of  the  convenience  of  a ready-made  habi- 
tation, the  latter  coming  there  to  feed  on  the  young  Marmots. 
A retom y a,  disUnguUbed  by  its  rudimentary  pollex,  includes  tW 
true  Marmots,  bee  Makmut. 


Family  3.  JlarLoimxTTDJK. 


b small. 


Terrestrial  Rodents,  diatinguiahad  from  Sciurida  by  the  absence 
* ' skull,  and  the 

ss  Rocky 

Mountains,  elone  represents  the  family.  The  habits  of  the  single 


of  post-orbital  processes,  the  depressed  form  of  the 
rootles*  molars.  Premolsrs'f , tue  first  upper  one  sc 

Hoplodoo,  with  £f,  rw/ifs,  from  North  America  west  of  the  Rock; 


aperies  are  similar  to  thowrof  the  Prairie  Dog. 

Family  L Castoridje. 

Natatorial  Rodents,  with  massive  skulls,  without  post-orbital 
processes,  with  mandibular  angle  rounded,  and  with  semi-rooted  or 
Tootlcaa  molars  with  re-entering  enamel  folds  ; pm  f. 

Cottar,  with  one  species  only,  C.  fiber,  the  Reaver  or  the  northern 
parts  of  Asia,  .Europe,  and  America.  The  upper  molars  aro 
oubcqual,  each  with  oim>  internal  and  two  external  enamel  fold* ; 
the  stomach  has  a large  glandular  mass  situated  to  the  right  of  the 
<E9Dphageal  orifice  ; the  anal  and  urethro-gcnital  orifices  open  within 
a common  cloaca  ; the  tail  is  broad,  horizontally  flattened,  and 
naked  ; and  the  bind  feet  are  webbed.  See  Beaver. 

Section  II.  MvouonrHA. 

Zygomatic  arch  slender,  the  malar  rarely  extending  far  forwards, 
«ud  usually  supported  below  by  the  long  zygomatic  process  of  the 


/{  wo  poet-orbital  processes  ; infra-orbital  opening  van- 
aide  - mandible  with  the  angular  part  arising  Irom  the  inferior 
surface  of  the  bony  socket  of  the  lower  incisor  (except  la 


2?o/A  ;vr;/wia*»,  clavicles  well-developer! , except  in  tlb.* 

aud  tabula  united. 

Family  1.  ilvoxiD.E. 

Arboreal  Rodent*,  with  long  hairy  tails,  large  eyea  and  ears,  end 
short  fore  limbs.  The  intestine  is  without  a oecum  ; the  skull  ha* 
contracted  frontals;  the  infra-orbital  foramen  Is  moderate,  high,  and 
narrow ; and  the  mandible  has  a long  and  slender  ceronoid  | 

Pm  | ; molars  rooted,  with  transverse  enamel  plates.  ~ 
ami  Ethiopian. 

There  are  four  genera  z—ift/oxus,  with  if.  glU  of  Europe,  with 
bushy,  distichous  tail,  simple  stomach,  and  large  molars  with  well- 
marked  enamel  fold* ; 1/uuortiinNf,  with  if.  arell&vitrnte,  the 
common  Dormouse,  distinguished  by  the  cylindrical  busby  tail  and 
thickened  glandular  walls  of  the  cardiac  extremity  of  the  cesopbagna; 
Efivinys,  with  shout  six  species,  with  tufted  and  distichona  tail, 
simple  stomach  aud  smaller  molar  teeth  with  concave  crowns  and 
faintly  marked  enamel  folds  ; and  Graphitrriff,  with  two  species, 
with  short  cylindrical  tail  eudlng  in  a pencil  of  bob*,  and  vary 
small  molar*  almost  without  trace  of  enamel  folds.  The  Dormice 
form  a very  natural  family,  distinguished  from  all  other  Rodents 
by  the  absence  of  a caecum.  I a their  habits  aud  form  they  evidently 
closely  approach  the  Squirrels. 

Family  2.  LophiomtiPX. 

Arboreal  Rodents,  with  rudimentary  clavicles  and  roalaa 
tabercnlate  molars.  Pre molars  none.  Skull  marine  In  form,  but 
tlic  temporal  fossa;  are  completely  arched  over  by  thin  plats* 
from  the  temporal  ridge  and  mthr  bone.  Intestine  with  a 
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Fig,  H.—LrjiM o»'f  * A.  Mllnt  Edwlrts 

Lovhioinys,  with  L.  imhaual  (fig.  ,P5),  alone  represents  tha 
family.  This  vriyextnwrdiuaryspvcies  from  north-east  Africa  differ  * 
from  all  other  Rodents  in  the  peculiar  grar.nln  ted  plates  which  core  r 
the  temporal  fosvr,  and  from  all  tbc  s|wcie*  of  the  section  in  the 
rudimenimry  conditiou  of  the  clavicle*  as  well  as  iu  the  possession 
of  an  opposable  hallux.  The  hair  is  very  peculiar  ill  structure,  an  l 
forms  n crest  along  the  back  and  tail.  For  full  description  see  A . 
Mdne-Edwards,  L'/mtitut,  xxxv.  p.  <8. 

Family  3.  Mi  uidjs. 

Rodents  of  various  habit,  but  generally  terrestrial ; with  con- 
tracted frontally  with  the  lower  root  of  the  maxillary  zygomatic 
process  more  or  less  flattened  into  a perpendicular  plate  ; with  a 
abort  and  slender  malar,  generally  reduced  to  a splint  bctwocu  tlra 
maxillary  nnd  squamosal  processes ; with  (in  typi  *1  f « high, 
perpendicular  infra-orbital  foramen,  wide  above  and  narrow  below- 
.with  compressed  lower  incisors  nitd  rooted  or  rootless  molars, 
tabercuUtc  or  with  angular  ciiatm-l  folds,  Pn-molars  none  n ■♦•j* 
in  Sminthijm) ; pollex  rudimentary  ; tail  generally  sub-naked  aud 
scaly. 

This  large  family  includes  more  than  one-third  of  nil  the  *i*ck» 

of  Rodents,  and  ia  represented  by  thirty-five  gcncraof  otn«.polit*u 
distribution.  These  fall  into  two  tiona  corresponding  to  the 
or  rootless  condition  of  the  molars. 


1.  ifolart  rooted. 

Subfamily  1.  fc»minUiina?  — Pm  {,  m $ ; infra-orbital  opening 
tublriangtilnr,  widest  b*low;  incisive  foramina  long. 

Smtu/hns,  with. one  a|<eciea,  S.  tagus,  a Hut-like  Rodent  inhabit 
ing  northern  Asia  and  Loro]* 

Subfamily  2.  Hydromyiuce.  if  |,  dividod  Into  tran*vera» 
lobes ; infraorbital  opening  crasccit'Jc,  atonsly  narrowed  above  ; 

1 unruive  loramiua  very  small. 
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Hydrom ja,  wi Llj  taro  apccict  from  Australia.  Tasmania,  and  New  | 
Gitiuen,  includes  tin'  Watcr-Rata  of  tlae  Australian  region,  with  I 
purl  tat  iy  webbed  toes.  They  an*  distinguished  fro®  all  othri  , 
Rodents  tv  the  small  number  of  their  molars. 

Subfamily  3.  PlataCAUthomyinee. — 21  -f,  with  tntasrftOfi 
lamina?  ; fur  mixed  with  IliiJir-nrel  apir.es  ; t.rtl  densely  hairy. 

Flatnca  ixlhomyn,  with  P.  Iasi  unit,  a *innll  Dormouse -like  species 
from  western  India,  inhabiting  tne  rocky  moaotaiti*  of  Traraneonu 

Subfamily  4.  Gerbillwse. — Incisors  narrow,  molars  with  trans- 
verse lamina; ; auditory  bulla)  oascro  usually  largo ; hind  limbs 
elongate- S ; tail  generally  long  and  hairy.  I'uksarctic,  Indian,  and 
Ethiopian.  j 

GcrbUhts,  with  nearly  fifty  species,  has  a range  coextensive  with 
that  of  the  subfamily.  PachyHmmy*  is  distinguished  by  the 
enormous  size  of  the  auditory  bullae,  as  well  as  by  the  short  fleshy  ' 
club-shaped  tail.  Sfyslroaiys,  Otomy a,  nod  Dasvmya  differ  in  the  I 
form  of  the  molars,  and  ar«  ropneented  by  a few  species,  all  from  | 
South  Africa. 

Subfamily  & Phi seomymaB. — Incisors  brood,  molars  with  i 
transverse  famintc  ; claws  large.  Indian. 

Fh’inamtft,  with  P.  cmjhimju  from  the  Philippines,  and  .Vc-arihVr,  j 
with  eight  species  widely  distributed  throughout  the  Indian  Region.  • 
The  latter  (distinguished  from  the  former  genus  by  the  snort, 
snbnaked,  scaly  tail)  includes  tho  Great  Bandicoot  bat  of  India 
(.V,  bafuticota). 

Subfamily  6.  Dcndrotnym®.— Iuciaore  convex  in  front  molars 
tuherculate  ; cars  hairy  ; claws  long.  Ethiopian. 

Three  genera,  Dcndro wijw,  Stcntomys , and  Lopkuromys,  include 
several  species  of  small  Uouse-like  Undents  with  the  habits  of 
Dormice  generally,  though  som*  burrow  in  corn-fields. 

Subfamily  7.  Cricetinas.  —Molars  tubcrculate.  Large  internal 
cherk-nouchee.  Pahrarctic  and  Ethiopian. 

Of  roe  three  genera,  Cried  us,  Saccostomvsf  and  Cricetomys,  the 
last  ia  distinguished  from  tho  others  by  the  grooved  upper  incisors,, 
while  Sacomomus  is  separated  from  Cried  us  by  the  tubercles  of 
the  molar  teeth  being  arranged  in  threes.  The  cheek  pouches  in 
Cricetus  ere  very  large,  and  their  walls  are  connected  with  muscles 
urging  from  tfio  lumbar  vertebrae.  The  best-known  species  is 
C. /rumaUaritu.  S<cc  Hamster. 

Subfamily  8.  Murinw.  —Molars  tubcrcolate,  at  least  in  youth. 
Cheek-pouches  absent  Tail  scaly,  more  or  l*aa  naked.  Cosmo- 
politan. 

Tbia  includes  the  typical  murine  forms,  divided  into  fifteen  genera 
with  over  three  hundred  species,  of  which  nearly  half,  horevri,  are 
contained  in  thegeuns  V us,  M.  decuntatms,  tha  common  Grey  Rat, 
and  21.  viusculus  (*ec  Mors*) are  familiar  examples  which  have  beet* 
introduced  in  ship*  into  almost  every  part  of  the  habitable  world. 

In  Acomys  the  skull  and  teeth  ere  ns  in  Mm,  but  the  fur  is  mixed 
with  sharp  flattened  spines.  A.  dimidiatm  (wisents  the  eppeenuteo 
of  a little  Hedgehog  when  its  spines  are  erected  ; it  inhabits  the 
atonv  deserts  of  Arabia  Petrwa  and  Palestine,  and  foods  on  bulbs. 
£:kwtArix,  1’rtmys,  and  Uapnlotis,  the  latter*- with  about  a dozen 
Aperies,  are  limited  to  the  Australian  region.  Brachytanomyt, 
Aesomys,  JlaMomys,  and  Iltjpcytom  ijs,  each  with  one  or  two  species, 
ere  peculiar  to  Madagascar,  where  they  alone  reprint  tlie  order. 
Brymcmys,  Ilalocheilux,  Qehciodtm,  and  I/cspcrotnyt  are  New-World 
genera,  th  * last-named  including  many  specks  representing  tho 
Old-World  Mice,  but  distinguished  l<y  the  indenting  enamel  folds 
of  the  molars.  Of  the  rental  mug  genera,  Fcithrodon^  with  grooved 
iaeitors,  includes  two  vary  remarkable  Rabbit-like  species,  one 
inhabiting  Patagonia,  tho  other  Tkrra  del  Fucge. 

II.  Molars  Sevti-Fooled  or  Footless, 

Rubfamfly  9.  Arvicolinm. — Molars  composed  of  triangular 
prisms  placed 'alternately;  limbs  moderate  ; tail  moderate  or  short,  j 
hairy.  l’«  heart- tic  and  S'earctic. 

jtrrieala,  with  over  thirty  species,  includes  the  Voles,  of  which  l 
the  Field-Vole  (A.  ay  rest  is)  and  tho  Water-Tola  ( A amphibiusj  , 
ere  well-known  example*  (see  Vole).  Myodrt,  distinguished  by  | 
the  hairy  foot-aole.  includes  two  tporjt-s.  of  which  M,  frenmita,  of 
the  BcamJinariati  Pcmnsula,  is  remarkable  for  ita  extraordinary  I 
migration*  (see  Lemming).  Fiber  is  represented  by  a xiiglt  l*rg»  i 
eprctes,  F.  ribethieus  (see  fig.  5*4),  the  Mirek-Rat,  or  Musquash,* 
iJeaver-like  Water-Rat  with  webbed  toes,  but  a laterally  11  aliened  [ 
tail,  inhabiting  the  banks  of  rivers  and  lakes  in  North  America,  , 
and  constructing  dome- roofed  dwellings  like  thoec  of  the  Bearer ; 
it  is  much  htratnl  for  its  fur. 

Subfamily  10.  Biphnoin®. — Molars  as  in  ArrtcoliJtM ; form 
cylindrical ; ear -couch  rudimentary ; limbs  end  tail  very  slrort. 
Pahearrtic. 

Ft  l obi  its,  with  abort  cbiwa.  emmectB  the  species  of  this  subfamily 
of  fosHorial  Mole-like  Rodent*  with  the  Arrieolinm.  Siphnens,  no 
tho  other  hand,  leads  to  the  next  family,  which  include*  the  true  * 
Mule-Rats;  the  Mature,  which  chiefly  inhabit  northern  Asia,  closely  . 
resemble  the  Golden  Hotel  {Ckrytoeh/orit)  in  general  form  and  id  j 
the  great  <fi-vi  lopinent  of  the  cUwe  of  the  fore  fcet  (compare  fig.  i 
80  with  fig.  04,  (i.  tor.),  I 


Family  4.  BpALACtn* 

Rodent  Moire,  with  very  email  or  rudimentary  eyre  and  eare 
concha,  large  claws,  end  short  or  rudimentary  tail.  Form 
cylindrical.  Tortaota  large;  molars  rooted,  with  re-entering 
enamel  folds ; palate  narrow. 

3n thirdly  1.  SiisiuciitB.- Angular  rrut  of  the  inaudible  arising 
from  the  lowo-  Hi*  of  the  aoeket  of  tho  lower  incisor.  Pul  a?  a retie, 
Tuiinti,  and  Ethiopian 

Spa  tar,  with  S.  tmdilus  of  south-east  Europe,  « greet  with  the 
insectivorous  Gold'-;;  i'liics  in  the  complete  externa)  absence  of  tbc 
eve  whLL  \»  covered  by  the  hauy  skin,  showing  aim  Her  adaptive 


Flo,  96. — Siptisttn  artMa  Stilt  (rcUvrod).  A,  UitiK-CJm  anU,  Mamtntf.  Tibet, 
modification  in  widely  removed  aperies.  In  Fbiztn upa,  including 
aoreral  species  from  China,.  Tibet,  Malay  Peninsula,  and  eastern 
Africa,  tns  eye  is  very  small, 

Subfamily  2.  Bath yer gin®.  — Angular  part  of  the  mnndtbfo 
arising  from  the  side  of  the  eockrt  of  the  lower  inrisor.  Ethiopian. 

Bntkyarejus,  witli  B.  'murinmus,  the  Great  Kodrut-Mol*,  inhabit- 
ing the  sand -dunes  along  the  coest  in  the  vicinity  of  the  Cane  / 
Good  Hope,  ia  distinguished  chiefly  by  its  grooved  incisors  from 
tls*  other  fpccire  included  in  the  genera  tJeorycktu  and  Ile/iopMmts, 
the  former  with  several,  tho  latter  with  one  sparks,  and  dilTcrin? 
from  both  in  the  presence  of  two  or  three  prcmolare. 

Family  5.  OBOjfTtn*. 

Terr— trial  or  fosaorial  Foilcnts,  with  large  cltcek-pouchc* 
opening  on  the  cheek*  outride  the  miruth.  The  «qneeio«sl  bones 
are  much  expanded,  and  the  mnfors  cxti-inl  forwuds  to  tlie 
locliryTnals.  ISn  f ; molars  rooted  or  root  Ice*.  N rerctic  and 
Neoiropkwl. 

Subfamily  1.  Ooomyln®. — Incisors  broad  ; mastoid  not  appear- 
ing on  the  top  of  the  sknll ; cyce  email ; ear-conch  rudimentary; 
limb*  short,  sitlK'qun).  Fosaoiul. 

Geomya  bursartus,  the  common  Pouched  Rat  of  North  America, 
with  deeply  grooved  incisor*,  inhabits  the  plains  of  the  lli-risrippi, 
living  in  burrow*  like  the  Mule.  Four  other  specie*  from  Urn 
Southern  States,  Mexico,  and  Central  America  ere  recognised. 
ThoinotHyi  talpoides,  with  plain  incisnr*,  extends  ail  over  Canada 
and  North  America  west  of  tho  Rocky  Mountains. 

Subfamily  2.  Heteromyinw.  — I ncisois narrow;  mastoid  app«r. 
ing  Jargelv  on  ih*  top  ol'  the  skull;  eves  and  ears  moderate  or 
large  ; hind  limbs  and  tail  elongated.  Terrestrial 

DijxAomtfS  has  the  molars  roollvss;  It.  phitUjm  i«  *h»  Ksngeroo- 
Rat  of  the  desert  regions  cast,  of  tho  Rocky  Mountain*.  IWognmiknt 
an  l IPieromy s have  rooted  molnrs;  the  latter  gentu  ia  '5»*»,,*g:mhr<l 
by  the  presence  of  flettKiicd  spines  among  th«  fur,  with  tpcciee 
extending  into  South  America. 

. Family  fl.  PireitHtvs. 

Terrestrial  leaping  rodents,  of  shinier  form,  with  elongated  hind 
limbs.  Tho  incisors  nre  compressed,  the  molars  lievv  transverse 
enamel  fold*,  the  infra-orbital  opening  is  rounded  and  very  large, 
the  malar  •accnda  in  front  to  th<*  lachrymal  in  a flattened  p r- 
pendicubr  plate  (s»*e  fig.  8!»,  p.  415).  and  the  mastoid  pari  .4  Uia 
auditory  bull*  i*  usually  greatly  developed. 

Subfamily  1.  Zapodic®. — Molars  rooted;  cervical  vertebra* 
free ; inetat.i reals  Fcjiornti*;  hind  fret  with  five  digits.  Ncaretic. 

Zapus  kmPvnms,  the  American  Jumping- Motive,  cxtcmls  over 
almost  the  whole  North* American  contineut  fioni  Labrador  to 
Blexico. 

Subfamily  % XWpodin®  — BI«lars  rooted  j cervical  vcrl»br» 
mnre  «r  less  onkyloacd  ; mrtatnr-aK  unitrel  ; inud  feet  with  threre 
functional  digits  ordyr.  l‘abc-,1  retie  and  Ethinjdan 

Thw  includes  the  true  Jcrixiaa.  It  contain*  three  gr-ucu  ; Jjynft, 
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with  three  toe%  and  Alaeiaga  and  Platycereomyt  with  five,  the  lnat- 
mintd  distinguished  by  tho  total  absence  of  pretnolara,  comprising 
many  species  extending  from  Siberia  to  Nubia. 

Subfamily  3.  Pedetinffi.  — Ho  lam  rootless ; cervical  vertebra 
free ; metatarsals  separate ; hind  feet  with  four  digits.  Ethiopian. 

Pcddcs  eaffer,  the  Cape  Jumping  Hare,  by  far  the  largest  spocics 
of  the  family,  extends  from  Mozambique  and  Angola  to  the  Cape  of 
Good  Hope.  See  Jerboa. 

Section  III.  II ystricomorpha. 


Zygomatic  arch  stoat ; malar  not  supported  below  by  a con  tin  na- 
tion of  tho  maxillary  zygomatic  process ; infra-orbital  opening  large ; 


mandible  with  tho  angular  part  arising  from  the  outer  aide  of  the 
bonv  socket  of  the  lower  incisor;  clavicles  perfect  or  imperfect; 
fibula  distinct. 

Family  1.  Octodoktida 

Terrestrial,  rarely  fosaorial  or  natstorial  Rodents,  with  perfect 
clavicles  and  long  incisive  foramina  extending  into  the  Tnaxillaries. 
Malar  with  an  inferior  angle  ; molars  with  external  and  internal 
enamel  folds  ; mammary  teats  placed  high  on  tho  sides  of  the  body. 

Subfamily  1.  Ctonodactyliuw.—  Molars  semi-rooted  ; malar  as 
In  Dipodidts ; tbeAwo  inner  toes  of  the  hind  feet  with  a horny  comb 
and  rigid  bristles.  Ethiopian. 

CienodactyliLs  gnnrti  and  Pcciinalor  tptkei,  both  from  North 
Africa,  alone  represent  the  subfamily ; the  peculiar  comb-like  inner 
toes  are  used  in  dressing  the  soft  fur. 

Subfamily  2.  Octoaontinae. — Molars  semi-rooted  or  roouw* 
with  simple  enamel  folds  ; fur  soft.  Ethiopian  and  Neotropical. 

There  are  six  genera,  including  several  species  of  Rat-like  Rodents. 
Ododan  cuminqii,  common  in  Chill  and  Peru,  about  the  size  of  a 
Rat,  lives  like  Rabbits  in  large  communities.  Pdrcmyt  lypicut  is 
the  only  African  representative. 

Subfamily  3.  Echiomyia®.  Molars  semi- rooted  or  rooted, 
with  deep,  curved  enamel  folds  ; fur  more  or  ka harsh,  often  mixed 
with  spines.  Neotropical  and  Ethiopian. 

Aulacodus,  with  A.  tutinderianus,  the  Ground-Rat  of  western 
Africa ; the  remaining  nine  genera  are  all  Neotropical  Of  these 
hlyopoiamus  includes  M.  loypu,  about  2 feet  in  length,  the  largest 
species  of  the  family,  common  in  South  America,  living  in  burrows 
near  water,  and  feeding  on  aquatic  plants.  Capra  my s piloridcs, 
nearly  as  large,  Is  arboreal  in  habits,  and  inhabits  Cuba  and  Hayti, 
where  it  is  tin  largest  indigenous  mammal ; the  species  of  this 
genua  ere  remarkable  for  the  manner  In  which  the  liver  is  divided 
into  minute  lobules.  Plagiodoniia  tedium  is  peculiar  to  Hayti  and 
Jamaica,  and  iu  the  latter  island  (besides  Bata  and  Mi--*-,  the  Utter 

rrobably  introduced)  appears  to  be  the  only  indigenous  mammal, 
n Lon'fu-ret  and  Echinov\yt  most  of  tho  species  havo  the  lor  mixed 
with  flattened  lanceolate  spines. 

i Family  2.  Hybtricida 

Terrestrial  or  arboreal  Rodents,  of  stout  form,  with  subequal  limbs 
«nd  more  or  less  spiny  integument.  Malar  without  an  inferior  angle ; 
the  facial  part  of  the  skull  abort  and  brood ; molars  with  external 
■nd  internal  enamel  folds. 

Subfamily  1.  8p in ^ur in® —Molars  rooted;  clavicles  perfect; 
*ol«  of  feet  tuberculato  1 ; teats  four;  tail  generally  prehensile. 
Arboreal.  Ncnrctic  and  Neotropiral. 

There  are  three  genera,  including  several  species.  Of  theso 
Erethizon  danatut,  the  Urson,  is  distributed  all  over  tho  forest 
regions  of  North  America;  Syndhrrtt  ( — Cenolat'ca)  orthensilt*, 
the*  well-known  prehensile-tailed  Porcupine  of  Scrtith  America 
(fig.  98),  ha*  the  whole  upper  surface  of  trie  body  protected  by  long 
white-tipped  spines  ; Chxtomys  subtpinotHS  is  clothed  with  strong 
•«  y bristles;  m the  last  two  genera  the  feet  have  four  digits  only* 


[rodentia. 

Subfamily  2.  Hyslricinae. — Molars  semi -rooted  ; clavicles 
imperfect:  soles  of  foci  smooth;  tents  six  ; tail  not  prehensile. 
Terrestrial.  Pahearctic,  Indian,  and  Ethiopian. 

Huttrix  eristata,  tho  Common  Porcupine  of  southern  Europe  end 
northern  Africa,  is  typical  of  this  germs,  which  includes  several  other 
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species  from  the  Indian  region.  The  spines  are  cylindrical,  the  tall 
short  and  covered  with  spines  and  slender  stalked  open  quills.  In 
Alhcrvra  faaciadaUi  of  the  Malay  Peninsula  the  spines  arc  flattened, 
and  the  tail  is  long  and  scaly,  with  a turt  of  compressed  bristles 
A closely  allied  species,  A.  africana,  inhabits  western  Africa.  Sec 
PORCVMKK. 

’ Family  3.  Chinch illida 

Terrestrial  Rodents,  with  elongated  hind  limbs,  bushy  tills,  very 
soft  fur,  and  perfect  clavicles.  The  molar  is  with outran  inferior 
angle,  and  extends  forwards  to  tho  lacrymal ; the  palate  is  con- 
tracted ia  front  and  deeply  emarginate  behind  ; the  incisors  arc 
short,  and  the  molars  divided  by  continuous  folds  into  transverse 
lamina:.  Neotropical 

This  small  family  includes  only  three  species,  divided  into  a* 
many  genera.  Chinchilla  lauigera  and  Lagidfwm  pcnmnttm  are 
restricted  to  the  alpine  zones  of  the  Andes  from  the  northern 
boundary  of  Pern  to  the  southern  parts  of  Chili,  and  Lagottoviv* 
trieKodaetylu*,  the  Viacachs,  to  the  pampas  from  the  Uruguay 
river  to  the  Rio  Negro.  In  Chinchilla  the  fore  feet  have  five  anil 
the  bind  four  digits,  the  tail  is  long  and  bushy,  and  the  auditory 
bul  Ice  aro  enormous,  appearing  on  the  top  of  tho  skull;  Layidirtm 
has  four  digits  in  both  fore  and  hind  feet,  and  Lagwtomua  three 
only  in  the  hind  feet,  while  the  auditory  bull®  are  much  smaller 
See  Chinchilla. 

Family  4.  Dasytroctida 

Terrestrial  Rodents,  with  mbcqual  limbs,  hoof-like  claws,  short 
or  obsolete  tail,  and  rudimentary  clavicles,  Mandibular  masseteric 
ridge  obsolete  ; palate  broad  ; incisors  long ; molars  semi-rooted, 
with  external  and  internal  enamel  folds.  Neotropical 

Will  tw.  nvMi*,—DasirpriKla,  including  several  *]>ccies  of  slender- 
limbed,  auhungulato  Kod?nts  with  three  hind  toes,  inhabiting 
Central  and  South  America,  one  (/?.  erulala)  extending  into  the 
West-Indian  Islands  ; and  Ccclogcnys,  witli  five  hind  toes,  remark- 
able for  the  extraordinary  development  of  its  zygomatic  arches, 
which  are  enormously  expanded  vertically,  forming  gTeat  convex 
bony  capsules  on  the  sides  of  the  face,  enclosing  on  each  side  a 
large  cavity  lined  with  mucous  membrane  internally,  and  com- 
municating by  a small  opening  with  the  mouth  ; C.  paca  is  about 
2 fret  long,  and,  like  the  species  of  Patyprocla,  lives  generally  in 
the  forests  or  along  the  bonks  of  rivers. 

Family  5.  Dikomyiua. 

Terrestrial  Rodents,  distinguished  from  Ikis^jproHidx  by  the  cleft 
upper  lip  and  rather  long  and  bushy  tall,  and  by  tho  presence  of  four 
digits  in  tho  for*  and  hind  feet.  Tho  manubrium  is  “broad  ; the 
optic  foramina  rto  continent,  the  Incisors  broad  nud  the  main* 
rootless,  with  bids  dividing  them  into  transverse  lobes 
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W-MULATA.J  M A i'l  M 

Thin  family  includes  but  a wnglc  Species,  Dinomvt  braniclii, 
knovr a only  from  a single  specimen  obtained  in  rent,  which 
resembles  Calogcnys  paca  in  the  general  fonu  of  iU  body  and  in 
size.  It  is  regarded  by  it* describcr,  Profcuor  Peters,  a*  a connect- 
ing link  between  the  families  Vdodontidm , Ckinchillidse,  Lfanj . 
proctitis,  and  Cariids. 

Family  6.  CatMDJS. 

Terrestrial  or  natatorial  Rodents,  with  short  incisors,  strong 
mandibular  masseteric 'ridges,  long  and  curved  pnroccipitala,  and 
palate  contracted  in  front  Fore  feet  with  four  digits,  hind  feet 
with  three  ; clavicles  imperfect : molars  divided  by  enamel  folds 
into  transverse  lobes ; milk  tci-tl*  *hed  before  birth.  Other 
character*  os  in  Das;tproctitii r.  Neotropical. 

Curia,  limbs  and  ears  short,  cnbcquai,  tail  none,  includes  several 
species  widely  distributed  throughout  South  America,  extending 
even  to  the  Strait*  of  Magellan,  from  one  of  which  (<7.  apertn,  prob- 
ably) the  common  Guinea-Pig  is  derived  Dolickotis  lias  the  limb* 
and  ears  long,  tail  very  short,  with  D.  palatfonica,  a largo  species, 
nearly  8 feet  long,  inhabiting  the  gravelly  plain*  of  Patagonia. 
The  palate  is  so  much  contracted  in  front  that  the  preinol.tr*  of 
opposite  sides  touch  by  their  antero-internal  edges.  JjydrochcrntM, 
with  all  the  feet  fully  webbed,  also  include*  a single  specie*,  which 
i* the  largest  of  living  Rodt'irt*.  The  skull  {fig.  97)  i*  distinguished, 
not  only  by  its  great  size,  but  also  by  the  enormous  development  of 
the  paroccipitol  processes.  See  Cayy  and  Cai'YDAUA. 

Suborder  II.  FO  DENT  I A DUPUCIDENTATA . 

Rodents  with  four  incisors  in  the  upper  jaw  (two  of  them  very 
small,  and  placed  directly  behind  the  largo  middle  pair),  the  enam«  1 
of  which  extend*  round  to  their  posterior  surface*.  At  birth  theio 
are  six  of  these  incisors,  but  the  outer  on*  on  earl,  ride  is  soon  losd. 
The  incisive  foramina  are  large  and  usually  confluent;  the  bony 
palate  Is  very  narrow  from  before  backward* ; them  in  no  true 
.ilisphenotd  canal ; the  fibula  »*  ankylosed  to  the  tibia,  and  artiru- 
bites  with  the  os  calcis  ; and  the  testes  aru  permanently  external. 

Section  IV.  LACoMonntA. 

Character*  those  of  the  suborder. 

Family  1.  LagomYIDAl 

Terrestrial  Rodents,  with  complete  clavicle*,  subequal  limbs,  no 
external  tail,  and  short  cars.  Skull  depressed,  frontal*  contracted 
•nd  without  post -orbital  process**  ; pm  f or  } ; molars  rootles*,  with 
transverse  enamel  fold*.  Pataarctic  and  Ncarctic. 

Lagomy*.  with  about  a dozen  specie*  of  entail  Guinea- Pig-like 
animal*,  inhabiting  chiefly  the  mountainous  parts  of  northern  Asia 
(from  11,000  to  14,000  feet),  one  species  only  being  known  from 
south-east  Europe  and  ouo  from  the  Rocky  Mountains. 

Family  2.  LEroniDi. 

Terrestrial  Rodents,  with  imperfect  clavicle*,  elongated  hind 
limbs,  short  recurved  tail,  auu  long  car*.  Skull  compressed, 


frontal*  with  largo  wing-shaped  post-orbital  processes  (fig.  99); 
ym};  molar*  a*  in  Lagoviyids.  Cosmopolitan  (except  Australasia). 

f.ejnta  includes  about  twenty  specie*,  which  all  resemble  one 
another  in  general  external  characters.  In  all  the  fore  limbs  have  tire 
and  the  hind  only  fuur  digit*,  and  the  soles  of  the  feet  arc  densely 
clothed  with  hair*  similar  to  those  covering  the  leg* ; the  inner 
surface  of  the  cheeks  also  is  hairy.  Although  the  family  has  such 
a wide  distribution,  the  greater  number  of  the  specie*  arc  restricted 
to  the  Palicarctic  and  Nearctic  regions,  ami  a ringle  specie*  only  (L. 
awdirwlr)  extends  into  South  America.  See  11ahe  and  Rashit. 


ALIA 

Fossil  Rodektia. 

Fossil  representatives  of  all  the  above-defined  families,  with  the 
exception  only  of  the  small  groups  included  under  Anomalnrids, 
IlaptoiloHtlds,  LephioMyUUtt  Sptuaeids,  and  Dinomyids,  have  been 
described  from  various  deposit*.  Of  these  the  earliest  have  been 
found  in  the  Upper  Eocene  of  Europe  and  America,  and  belong  to 
the  family  Seiurids.  of  which  the  genera  Colonomys,  Taryit>y$, 
Til hm Ht,  Tara-ay*,  lldtscomys,  and  JJysyaps  have  been  character- 
ized from  the  Eocene  of  North  America,  and  Plaiarctoinys  from 
that  of  both  America  and  France,  while  examples  of  even  the  recent 
gvnus  Sciurus  have  been  found  in  beds  of  the  same  age  in  th«  latter 
country.  Other  recent  families  have  representatives  in  later 
deposit*,  ns  Caste ri tlx  with  SUuecfibcr  and  Palxomys  from  the 
Miocene  of  Europe  and  North  America,  TroyonoiAcrium  from  that 
of  India,  ChaJicomys  from  that  of  Germany,  and  Eacastor  from 
North  America,  Myaxidx  with  ifyOXUS  and  A/ u rids  with  Homyt, 
Dcctien *,  Or<ornyt,  and  Cricetoihn  from  the  European  Miocene, 
Jfystricidx  with  Erf  (hi:  oil  extending  back  to  the  Miocene  of  India, 
Ocomyids  with  Eatopfyclms  and  Plmrolicat  ami  Davrprocttdx 
with  PacicnUtM  from  tho  Miocene  of  North  America,  Laymuyidm 
with  TitaNomyt  and  Myolagna  from  the  European  Miocene,  and 
Lcporidx  with  Palmolnyut  from  corresponding  North  American 
bodo.  Liter  Tertiary  strata  have  yielded  Rodent  remains  more 
abundantly  ; many  of  them  referable  to  recent  genera,  or  even 
closely  allied  to  or  undistingui&hable  from  existing  species,  hare 
been  described  from  Brazilian  bone-caves. 

Besides  those  referable  to  existing  families,  several  fossil  remains 
have  been  discovered  which  cannot  be  so  classed.  Theso  have  been 
included  in  tbreo  families  Ischromyidx  with  PsfddUomvM  from 
the  Eocene,  and  Ischromyt  and  Gymnojdychun  from  the  Miocene  of 
North  America;  Thcrtdomyulm  with  2'herulomya  extending  from 
tho  Eocene  to  the  Pliocene  of  France,  and  Arehxvtnys,  fsstdian*my$, 
and  Dipoid'*  frott)  the  Miocene ; and  Ca^emididm  with  Castonridca 
from  poxt-Plioeene  deposits  of  North  America,  and  Amblyrhizn  and 
Lommytuu  from  the  bone-breccias  of  the  island  of  AnguilL.  The 
first-named  family  appears  to  b«  intermediate  between  the  Sciuridm 
and  CaMaridm ; the  second  is  allied  to  Cccmyidm  and  Divodidm’, 
and  the  last,  connected  with  Chinch  ill  ids,  includes  Ceutoroidct 
ohioensis,  • species  vastly  exceeding  in  size  the  largest  ot  existing 
Rodents.  A fourth  family,  Mcsolhcriidm,  including  a single  fossil 
form,  Mcao/Acrinin  cristatnm , also  of  large  sire,  from  the  Pliocene 
of  South  America,  has  been  referred  to  this  onler,  but  it  is  evident 
that  an  animal  which,  besides  presenting  many  other  structural 
differences,  possesses  four  lower  incisor*  completely  surrounded  by 
enamel,  and  in  which  the  mandibular  condyle  is  transversely 
extended  and  the  maxillaries  articulate  freely  with  the  nasal^ 
cannot  be  considered  as  coming  under  tho  definition  of  a Rodent. 

Thu*,  like  the  flUfrffWt*  and  Chirojifcra,  fowil  remains  of 
JlmUntia  are  found  os  far  back  as  the  Eocene  period,  and  of  three 
some  are  even  referable  to  one  or  more  recent  genera,  and  differ  but 
slightly  from  existing  specie*,  white  all  others  are  cither  capable  of 
being  classed  in  recent  families  or  arc  more  or  less  closely  related 
to  them.  It  follow*  therefore  (if  the  age  of  the  beds  in  which  the** 
remains  were  found  has  been  correctly  determined)  that,  as  in  tha 
case  of  these  ^orders  also,  the  first  appearance  of  truo  Rodents  must 
be  sought  for  much  farther  back  in  time,  and  the  nue«tion  of  their 
descent  must  be  deferred  till  the  diccovery  of  sufficient  material 
admits  of  reliaUo  generalizations. 

BfhH/fre/iAf  ef  Ktxhetia.—Ci.  It.  WalerfiOuK.  ■ Onserrsfleni  oo  the  Radmila,* 
May.  A at.  Hut..  ill  (t*:n>;  Id.,  A*».  A ml.  Hut.,  rlit.  and  ju  (lMB-4f)|  Id, 
“On  the  Gcpfiapbical  DiMributh-n  n/  the  Redraft*,**  free  Zc<4.  See..  IM*. 
pp.  1*2-174;  Id.,  fliutural  Hi/tary  of  the  Muaimalta.  *ol.  H..  ••  Rndcntla,**  (IMS) ; 
Corals,  Diet,  (at r.  i fHut.  A'ai , si.,  p.  3«  (ISIS);  BniD.lt,  - Unterwhanera 
LOer  die  ctaiUukicUchrn  Ent*lrkelni>£**tti'rn  and  ClaaMflcatfen  derNaaerder 
Jell  welt,"  Jl/e <n.  a*  rAeod.  Imper.  ete  St  frterifxmra  (ISAS);  LUt)ebor«, 
Bftlematiik  iKfetruyht  a/  de  G*aj*tarle  IKfuyCiatrv,  I'fwU,  l*«*  Alatoo,  “On 
the  CJaaatBratknB  el  the  Order  free.  JCo of.  See.,  1*7U.  pp  61 -9A  ; TroMeaaail, 

**  Catal.  de  Konxeur*.  Vlvaata  »t  I'onvilr*,”  L'vttet.  if  Etude  $ Beirut,  if  Amprri , 

18*0-1*;  untjv!  p*|wra  by  I’etrr*  in  Manmfth,  Atari.  Wlnenuh.  Berlin,  and  by 
Alston.  Andertwn,  Blandferd,  A.  Milne- Idwards,  Ihomavaad  oihers,  la  free, 
tool.  Sec-,  Jour.  Aiiu!.  Sec.  Ue*f , An*.  May.  y*(.  Jittl.,  Ac. 

[For  the  above  sections  on  the  Tniuxtirora,  ChiropUm,  and 
Hodtalia  we  are  indebted  to  Dr  G.  E.  Po'jton.l 

Order  UNO  U LATA. 

Under  this  term  may  be  included  provisionally  a large  and 
rather  heterogeneous  group  of  mammals,  the  existing 
members  of  which  form  the  Pecora  and  Bellux  of  Linna.ni », 
tho  fiuminantia  and  P achy  dermal  a of  Cuvier.  A few 
years  ago  it  was  found  convenient  to  restrict  the  order 
to  a well-marked  and  distinctly  circumscribed  group,  com- 
prising the  two  sections  known  as  Paiuodaeiyta  and 
A riiodactyht,  and  to  leave  out  such  isolated  forms  as  the 
Elephant  aud  Hyrox  ; but  the  discovery  of  a vast  number  of 
extinct  species,  which  could  not  be  brought  under  tho  defini* 
tion  of  either  Pcrissodactyle  or  Artiixlactyle  Ungulates 
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and  yet  are  evidently  allied  to  both,  find  which  to  a certain 
extent  bridge  over  the  interval  between  these  and  the 
isolated  group-s^uat  mentioned,  makes  it  necessary  cither 
to  introduce  a number  of  new*  and  ill-defined  ordinal 
divisions,  or  to  widen  the*  scope  of  the  original  order  so  as 
to  embrace  them  all 

They  are  all  animals  eminently  adapted  for  a terrestrial 
life,  and  in  the  main  for  a vegetable  diet.  Though  a few 
are  more  or  less  omnivorous,  and  may  under  some  cir- 
cumstances kill  living  creatures  smaller  and  weaker  than 
themselves  for  food,  none  are  distinctly  and  habitually 
predaceous.  Their  teeth  are  markedly  heterodont  and 
diphyodont, — the  milk  set  being  well  developed  and 
not  completely  changed  until  tbo  animal  attains  its  full 
stature.  The  molars  have  broad  crowns  with  tuberculated 
or  ridged  surfaces.  They  have  no  clavicles.  Their  toes 
are  provided  with  blunt,  broad  nails,  or  in  the  majority  of 
cases  with  hoofs,  more  or  less  enclosing  the  ungual 
phalanges.  The  scaphoid  and  lunar  bones  of  the  carpus 
are  always  distinct 

The  whole  group  may  be  divided  into  the  UngulaLi  Vera, 
containing  the  suborders  Perissv.factyla  and  Artiodactgla, 
and  a less  well-known  assemblage  of  animals  which  may 


be  called  Subungtdata  or  , » 

Uugulata  Pohjdaclyla . / i J 

Cope  lias  pointed  out  a ,-£■  4-rt 

character  in  the  struc-  V.'\  ]■  A 

ture  of  the  carpus  by 

which  the  latter  are  dif- 

ferentiated  from  the  for-  * jT~~*v  _ Sftjp 

mer.  In  all  the  Snbungu- 

lata  the  bones  of  the 

proximal  and  distal  row  j Kjt* 

retain  tho  primitive  or  jf/J;  jlfc  K 

more  typical  relation  to  vm 

each  other  (see  fig.  100).  '$  I \\\  * 

The  os  magnum  of  the  I VI  \ 

second  row  articulates  (y  ( **. :Jg/ m^l 

mainly  with  the  lunar  V I 

of  the  first,  or  with  the  ,-Y 

cuneiform,  but  not  with  xjj 

the  scaphoid,  while  in  ** 

the  group  to  which  tho  mi 

vast  majority  of  modern  f r0  ioo.— Riaht  Ton  of  Indian  i3e- 

Unculates  belong  the  W14***  x|.  U.alna:  It, radh»;«. cuneiform; 

° , , /.lunar;  Kaphold;  u,  uncUorm;  M,mac- 

SCCOnd  or  distal  row  has  num;  IM  intpctold;  fm,  trapcilum;  I to  V, 
been  shifted  altogether  ft,rtUl ans  digit. 


towards  the  inner  side  of  the  limb  (see  figs.  107  and  109), 
so  that  the  magnum  is  brought  considerably  iu  relation 
with  the  scaphoid,  and  is  entirely  removed  from  tho  cunei-. 


form,  as  in  the  great  majority  of  existing  mammals. 


SUBUNGULATA. 

J3y  far  the  greater  number  of  the  Subungula(a  are  extinct, 
and  of  many  of  those  whose  former  existence  has  been 
revealed,  chiefly  by  the  labours  of  tho  Americau  palaeonto- 
logists, our  knowledge  is  at  present  necessarily  imperfect, 
though  daily  extending.  It  will  only  be  possible  here  to 
give  any  details  of  some  of  tho  more  interesting  or  best- 
known  forma. 

Subohder  JIYRACOIDEA. 

This  division  is  constituted  to  receive  a single  family  of 
mammals,  the  affinities  of  which  have  long  constituted  a 
puzzle  to  zoologists.  They  were  first  placed  among  the 
Rodents,  to  which  animals  their  small  size  and  general 
appearance  and  habits  give  them  much  superficial  resem- 
blance. Cuvier's  investigations  into  their  anatomical 
structure,  and  especially  their  dental  characters,  led  him 
t*  place  them  among  the  Ungulates,  near  the  genus 
Lhiuoceros , a position  still  accepted  by  meny  zoologist* 


Further  knowledge  of  their  organization  and  mode  of 
development  has  caused  Milne- Edwards,  Huxley,  and  others 
to  disassociate  them  from  this  connexion,  and,  failing  to  find 
auy  agreement  with  any  othor  known  forms,  to  place  them 
in  a group  entirely  apart.  Paleontology  has  thrown  wo 
light  upou  the  affinities  of  this  anomalous  and  isolated 
group,  as  no  extinct  animals  possessing  their  distinctive 
characters  have  as  yet  been  discovered. 

Tho  dentition  consists  only  of  incisors  and  molars,  the 
formula  in  all  known  species  being  i c £,  p £,  m J. 
The  uppor  incisors  have  persistent  pulps,  and  are  curved 
longitudinally,  forming  a semicircle  as  in  Rodents.  They 
are,  however,  not  flattened  from  before  backwards  as  in 
that  order,  but  prismatic,  with  an  antero-extcrnal,  an 
antero-internal,  and  a posterior  surface,  the  first  two  only 
being  covered  with  enamel ; their  apices  are  consequently 
not  chisel-shaped,  but  sharp  pointed.  They  are  preceded 
by  functional,  rooted  milk  teeth.  The  lower  incisors  have 


Fm»  101.— 'Skull  ami  Dentition  ol  tHuMchyrai  dortafU.  x J. 

long  tapering  roots,  but  not  of  persistent  growth.  They 
are  straight,  procumbent,  with  awl-shaped,  trilobed  crowns. 
Behind  the  incisors  is  a considerable  diastema  or  interval. 
The  molars  and  premolars  are  all  contiguous,  and 
formed  almost  exactly  on  the  pattern  of  some  of  the 
Perissodactyle  Ungulates.  The  hyoid  arch  is  unliko  that 
of  any  known  mammal.  The  dorsal  and  lumbar  vertebra? 
are  very  numerous,  28  to  30,  of  w hich  21  or  22  bear  ribs. 
The  tail  ia  extremely  short.  There  arc  no  clavicles.  In  the 
fore  foot,  the  three  middle  toes  are  subequally  developed, 
the  fifth  is  present,  but  smaller,  and  the  hallux  ia  rudimen- 
tary, although,  in  one  species  at  least,  all  its  normal  bones 
are  present  The  ungual  phalanges  of  the  four  outer  digits 
are  small,  somewhat  conical,  and  flattened  in  form.  The 
carpus  has  a distinct  os  ccntrnle.  There  is  a slight  ridge 
on  tho  femur  in  the  place  of  a third  trochanter.  The 
fibula  is  complete,  thickest  at  its  -upper  end,  where  it 
generally  ankyloses  with  tho  tibia.  The  articulation 
between  the  tibia  and  Astragalus  is  more  complex  than  in 
other  mammals,  the  end  of  tho  malleolus  entering  into  it. 
The  hind  foot  is  very  like  that  of  Rhinoceros,  having  three 
well-developed  toes.  There  is  no  trace  of  a hallux,  and 
tho  fifth  metatarsal  is  represented  by  a small  nodule  only. 
The  ungual  phalanx  of  the  inner  (or  second)  digit  is  deeply 
cleft,  and  has  a peculiar  long  curved  claw,  the  others 
having  short  broad  nails.  The  stomach  is  formed  upon 
much  the  same  principle  as  that  of  the  Horse  or 
Rhinoceros,  but  is  more  elongated  transversely  and  divided 
by  a constriction  into  two  cavities — a large  left  cul  dc  sac, 
lined  by  a very  dense  white  epithelium,  and  a right  pylorio 
cavity,  with  a very  thick,  soft,  vascular  lining.  The 
intestinal  canal  is  long,  and  has  an  arrangement  perfectly 
unique  among  mammals,  indeed  among  vertebrated  animals, 
for,  in  addition  to  the  ordinary  short,  but  capacious  and 
sacculated  cscum  at  the  commencement  of  the  colon, 
there  is,  lower  down,  an  additional  pair  of  large,  conical, 
pointed  cmca.  The  liver  i3  much  subdivided,  and  there  if 
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no  gall-bladder.  The  brain  resembles  that  of  the  typical 
Ungulates  far  more  than  the  Rodents.  The  testes  are 
permanently  abdominal  The  ureters  open  into  the  fundus 
of  the  bladder  as  in  some  Rodents.  The  female  has  six 
teats,  of  which  four  are  inguinal  and  two  axillary,  and  the 
placenta  is  zonary,  as  in  the  Elephant  and  Carnivora. 

Tliero  arotwo  distinct  forms  of  Hyrax,  differing  both  in  structure 
and  habits,  and  which  may  well  be  accorded  gen  trie  rank. 

1.  Jhjmx . — Molar  teeth  having  the  same  pattern  as  those  of 
IlJii'toccros.  Interval  between  upper  incisors  less  than  the  width 
of  the  teeth.  Lower  incisor*  6lijjlitly  notched  at  the  cutting  edge. 
Vurtcbne:  C 7,  D 22,  L 8,  8 6,  C fl.  Of  this  form  the  earliest  known 
•fifties,  H.  captntit.  is  tha  type.  There  are  several  other  specie*,  as 
U . tvriaau  and  haUtnnioot,  from  eastern  Africa  and  Syria.  They 
Inhabit  mountainous  and  rocky  regions,  and  live  on  the  ground. 

2.  lMndwhyraz. — Molar  teeth  having  the  same  pattern  as  Pnfgo- 
fArriiMi  (except  that  the  third  lower  mokr  Uns  but  (tvro  lobe*). 
Interval  between  upper  iucisor*  exceeding  the  width  of  the  teeth. 
Lower  incisors  with  very  distinctly  triloucd  crowns.  Vertebra:  ] 
C 7,  D 21,  L 7,  S 5,  C 10.  Tho  members  of  this  section  frequent 
the  trunks  and  large  branches  of  trees,  sleeping  in  holes.  There 

several  species,  not  distinctly  defined,  from  weatem  and  south 
A fries,  as  D.  arbortut  and  D.  daratlit.  The  members  of  both  group* 
appear  to  have  a power  like  that  possessed  by  the  Lizard*  called 
Cicckos  of  cliuging  to  veitical  surfaces  of  rocks  and  trees  by  tho 
•ties  of  their  feet.  Sec  Hyrax. 

Th*  anatomy  Of  Hyrax  mu  flrrt  dr«rr1b?4  by  P*tU*  l/fp teftffta  Xoofoyita), 
leuties  minor  mrtuoit*.  two  my  detailed  account*  or  lit  wrurtui*  ha»c  tecenUy 
appealed  — one  by  Brandt,  la  if,-i  Attrl.  Sat.  Sett*  & t Ptiertbomrg,  srrlrt  »IJ.  vol. 
Sit.,  Se.  2,  18S* ; and  another  by  Georgy,  in  Annaltt  dtt  Ar/mrrf  Satarttln. 
fttlet  vi.  font.  k.,  1674,  In  which  reference*  to  all  Uie  prevlDoaHier*tat«  wlU  be 
itond.  The  mrchamint  by  which  tiie  aolc  of  the  foot  ta  enabled  to  adhere  to 

I moots  tuifju'i  is  fully  (trserkhed  by  G.  E.  Dcbws,  Prvc.  Zoot.  Sue.,  1576,  p. 
*S./ 

Suborder  rjtOBOSClDEA . 

This  name  baa  been  appropriated  to  a well-marked  group 
of  animals,  presenting  some  very  anomalous  characters, 
allied  in  many  respects  to  the  Ungulata , but  belonging 
neither  to  the  Artiodaclyle  nor  Perissodactylo  type  of  that 
order.  It  lias  been  thought  that  they  possess  some,  though 
certainly  not  very  close,  affinities  with  the  PodnUia,  and 
also  with  the  Siren  to.  It  is  certain,  however,  that  the  two 
apecies  of  Elephant  which  are  the  sole  living  representatives 
of  the  group,  stand  quite  alone  among  existing  mammals, 
differing  widely  from  all  others  in  many  points  of  their 
structure.  In  some  respects,  as  the  skull,  proboscis,  and 
dentition,  they  aro  highly  specialized,  but  in  others,  as  io 
the  presence  of  two  anterior  von®  cav®,  and  in  the  struc- 
ture of  the  limbs,  they  retain  a low  or  generalized  con- 
dition. A considerable  aeries  of  extinct  forms,  extending 
bock  through  the  Pliocene  and  Miocene  epochs,  show  the 
same  type  under  different  modifications,  and  in  still  more 
generalized  outlines ; and  certain  recently  discovered  forms 
from  the  Eoceno  of  North  America,  if  their  affinities  are 
rightly  interpreted,  appear  to  link  the  true  Prtbo$cidea 
to  some  jinknowu  primitive  type  of  Perissodactylo  Cn~ 
pul  at  a. 

The  following  arc  the  principal  characters  common  to 
existing,  and,  by  inference,  to  the  extinct,  Proloscidea. 
The  nose  extended  into  a long,  muscular,  very  flexible  and 
prehensile  proboscis,  at  the  end  of  which  the  nostrils  are 
situated,  and  from  which  the  name  given  tothe  group  is 
derived.  The  teeth  consisting  of  ever-growing  incisors  of 
very  great  size,  but  never  exceeding  one  pair  in  each  jaw, 
end  often  present  in  one  jaw  only ; no  canines ; large  and 
transversely  ridged  molars.  No  clavicles.  Limbs  strong, 
the  upper  segment,  especially  in  tbo  hind  limb,  tho 
longest  Radius  and  ulna  distinct,  the  latter  articulating 
extensively  with  the  carpus.  Fibula  and  tibia  distinct 
Astragalus  very  flat  on  both  surfaces.  Manus  and  pea 
short,  broad,  and  massive,  each  with  five  toes,  though  the 
outer  pair  may  bo  more  or  loss  rudimentary,  all  encased  in 
a common  integument,  though  with  distinct,  broad,  short, 
hoofs.  Third  digit  the  largest.  Two  anterior  vetus  csvw 
entering  the  right  auricle.  Stomach  simple.  A capacious 
c®cum.  Testes  permanently  abdomiual.  Uterus  bicor- 


nuate.  Placenta  non-deciduate  and  zonary.  Mamm®  two, 
pectoral 

With  regard  to  the  teeth,  the  incisors,1  which  project 
largely  out  of  the  mouth,  and  are  commonly  called  “tusks," 
are  of  an  elongated  conical  form,  and  generally  curved. 
They  are  composed  mainly  of  solid  dentine,  the  fine  elastic- 
quality  and  large  mass  of  which  renders  it  invaluable  as 
44  ivory  u for  commerce  and  the  arts.  A peculiarity  of  tha 
dentine  of  the  Proboacidca  is  that  it  shows,  in  transverse 
fractures  or  sections,  stria?  proceeding  in  the  arc  of  a circle 
from  the  centre  to  the  circumference  in  opposite  directions, 
and  forming  by  their  decussations  curvilinear  lozenges,  as 
in  the  "engine-turning " of  the  case  of  a watch.  Tha 
enamel  covering  in  existing  species  is  confined  to  the 
extreme  apex,  and  very  soon  wears  off,  but  in  some  extinct 
species  it  forms  persistent  longitudinal  bands  of  limited 
breadth.  The  tusks  have  small  milk  predecessors,  shed 
at  an  early  age. 

The  molar  teeth  present  a remarkable  series  of  modifica- 
tions from  the.  comparatively  simple  form  in  Dinotherinm, 
with  two  or  three  strongly  pronounced  transverse  ridges 
and  a normal  mode  of  succession,  to  the  extremely  complex 
structure  and  anomalous  mode  of  replacement  found  in  the 
true  Elephants.  The  intermediate  conditions  occur  in  the 
various  species  of  Mastodon,  In  this  genus  the  enamel- 
covered  transverse  ridges  of  each  tooth  are  generally  more 
numerous  than  in  Pinotherium,  and  often  complicated  by 
notches  dividing  their  edge  or  by  accessory  columns  attached 
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Fi«.  19l—Loi»Bttwlinal  &<1!mmi  of  lli«  Crown  of  * W«»vr  Tooth  of  rnriow  l*»» 
bottrtMtM.  tbo*  log  Mac**  la  the  m atlas  I modiftratlvn  from  tha  to 
complex  farm.  1.  AtaHedem  eJHotteut;  II,  St'griiv*  faii'ynu;  111,  Lotedtm 
tt/nfjvui;  IV,  EUpkat  primtymi**.  Tbs  dentine  la  kiwUraicU  by  trantven* 
Uotra,  tho  cmocBtam  by  a dotted  »urfacc,  and  tl»e  »ti*wcl  U lilac*. 

to  them,  but  in  the  unworn  tooth  they  stand  out  freely  on 
tho  surface  of  the  crown,  with  deep  valleys  between  (fig. 
102,  I).  In  the  Elephants  the  ridges  are  still  further  in- 
creased in  number,  end  consequently  narrower  from  before 
backwards,  and  are  greatly  extended  io  vertical  height,  so 
that,  in  order  to  givo  solidity  to  what  would  otherwise  be 
a laminated  or  pectinated  tooth,  it  becomes  necessary  tc 
envelop  and  unite  the  whole  in  a largo  mass  of  cemeutuxn, 

1 These  teeth  are  by  eotne  writer*  clawed  a*  ranine*,  a*  their  root* 
aw  Implanted  in  the  maxlll*  ; but,  a*  ro  Ibvtenta,  they  are  originally 
developed  in  the  gum  covering  the  |yrtnui!le,  in  which  bones  tbeif 
primitive  alveoli  aro  luuk  A*  growLh  proceeds,  however,  firm  '■up- 
port  for  such  nt,n*«ive  a'id  weighty  bodir*  cm  only  be  obtained  by 
their  root*  prod  tally  dr.king  through  the  prvmsxr’w  ii  to  the  great  and 
spenally  modified  alveolar  processes  of  the  nimlls,  but  thia  dosa  nut 
vitiate  their  homology  with  the  iodaoni  of  other  iutjjuu.uU. 
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which  completely  fills  up  the  Talleys,  and  gives  a general 
smooth  appearance  to  the  organ  when  unworn  ; but  a3  the 
wear  consequent  upon  the  masticating  process  proceeds,  the 
alternate  layers  of  tissue  of  different  hardness— cement  urn, 
dentine,  and  enamel — which  are  disclosed  upon  the  surface 
form  a tine  and  very  efficient  triturating  instrument  The 
modification  of  the  tooth  of  a Mastodon  into  that  of  an 
Elephant  is  therefore  precisely  the  same  iu  principle  as 
that  of  the  molar  of  a Palxothcrlum  into  that  of  a Horse 
(see  vol  xiii.  p.  174),  or  of  tbo  corresponding  tooth  of  one 
of  the  primitive  Artiodactyles  into  that  of  an  Ox.  The 
intermediate  stages,  moreover,  even  in  the  present  state 
of  our  knowledge,  are  so  numerous  that  it  is  not  possiblo 
to  draw  a definite  line  between  the  two  types  of  tooth 
structure  (see  fig.  102,  IT,  III,  IV). 

As  regards  the  mode  of  succession,  that  of  modem 
Elephants  is,  as  before  mentioned,  very  peculiar.  During 
the  complete  lifetime  of  the  animal  there  are  but  six 
molar  teeth  on  each  side  of  each  jaw,  with  occasionally  a 
rudimentary  one  in  front,  completing  the  typical  number 
of  seven.  Tho  last  three  represent  the  trua  molars  of 
ordinary  mammals  ; those  in  front  appear  to  be  milk  molurs, 
which  are  never  replaced  by  permanent  successors,  but  the 
whole  series  gradually  moves  forwards  in  tho  jaw,  and  the 
teeth  become  worn  away  and  their  remnants  cast  out  in 
front,  while  development  of  others  proceeds  behind.  The 
individual  teeth  are  so  large,  and  the  processes  of  growth 
and  destruction  by  wear  take  place  so  slowly,  that  not 
more  than  one,  or  portions  of  two,  teeth  are  ever  in  place 
and  in  use  on  each  side  of  each  jaw  at  one  time,  and  tho 
whole  series  of  changes  coincides  with  tbo  usual  duration 
of  the  animal's  life.  On  the  other  hand,  theDinotherium, 

> the  opposite  extreme  of  the  Proboscidean  series,  has  the 
whole  of  the  molar  teeth  in  place  and  use  at  one  time,  and 
the  milk  molars  are  vertically  displaced  by  premolars  in 
the  ordinary  fashion.  Among  Mastodons  transitional  forma 
occur  in  the  raodw  of  succession  as  well  as  in  structure,  many 
species  showing  a vertical  displacement  of  one  or  more  of 
the  milk  molars,  and  the  same  has  been  observed  in  one 
extinct  species  of  Elephant  ( E . planifrotw)  as  regards  the 
posterior  of  these  teeth. 

All  known  Proboscideans  are  animals  of  large  dimensions, 
and  some  are  the  most  colossal  of  land  mammals.  Tho 
head  is  of  great  proportionate  sire ; and,  as  the  braia  case 
increases  but  little  in  bulk  during  growth,  wbilo  the 


1 'rf.  lOV —A  Section  of  tUo  Skull  of  th*  African  Elephant  (B'ephm  a/rieaaai) 
t.-.krn  »o  t*i«  loft  of  llifl  middle  line,  ami  Including  the  vomer  (Fa)  and  tho 
rnfoctJim-W  (ME).  an.  amrr-or,  «.vd  pa , wwierlor  turial  »t*rtur«.  Amt. 
me  VUmer  • 0»Jn>.'ty7  </  AfamMofto. 

axterior  wall  of  tho  skull  is  required  to  be  of  great  super- 
ficial extent  to  support  the  trunk  and  the  huge  and 
ponderous  tusks,  and  to  afford  space  for  the  attachment  of 
muscles  of  sufficient  size  and  strength  to  wield  the  skull 


thus  heavily  weignted,  an  extraordinary  development  of 
air-cells  takes  place  in  the  cancellous  tissue  of  nearly  all 
the  bones  of  the  cranium.  Theso  cells  are  not  only  formed 
in  the  wails  of  the  cranium  proper,  but  are  also  largely 
developed  in  the  nasal  bones  and  upper  part  of  the  pre- 
maxiUm  and  maxilla,  the  bones  forming  the  palate  and  tho 
basicranial  axis,  and  even  extend  into  the  interior  of  the 
ossified  meselhmoid  and  vomer.  Where  two  originally 
distinct  bones  come  into  contact,  the  celts  pass  freely  from 
one  to  the  other,  and  almost  all  the  sutures  become 
obliterated  in  old  animals.  The  intercellular  lam  ell®  in 
tho  great  moss  which  surrounds  the  brain  cavity  superiorly 
and  laterally  mostly  radiate  from  the  inner  to  the  outer 
table,  but  in  tho  other  bones  their  direction  is  mors 
irregular.  Like  \hp  similar  but  less  developed  air-cells  in 
the  skulls  of  many  other  mammals,  they  all  communicate 
with  tbo  nasal  passages,  and  they  are  entirely  secondary  to 
the  original  growth  of  the  bones,  their  development  having 
scarcely  commenced  in  tho  new-born  animal,  and  they  gradu- 
ally enlarge  as  tho  growth  of  tho  creature  proceeds  towards 
maturity.  Tho  nasal  bones  are  very  short,  and  the  anterior 
narial  aperture  situated  high  in  the  face.  The  zygomatic 
arch  is  slender  and  straight,  the  malar  bones  being  small,  and 
forming  only  the  middle  part  of  the  arch,  tho  anterior  part 
of  which  (unlike  that  of  all  true  Ungulates)  is  formed  only 
by  tiio  maxilla.  Tho  maxillo-turbinals  are  but  rudimentary, 
the  elongated  proboscis  supplying  their  place  functionally 
in  wanning  and  clearing  from  dust  the  inspired  air. 

The  neck  is  vory  short  The  limbs  are  long  and  stout, 
and  remarkable  for  the  great  length  of  the  upper  segment 
(especially  the  femur)  as  compared  with  the  distal  segment, 
the  manus  ar.d  pcs.  It  is  owing  to  this  and  the  vertical 
position  of  the  femur  that  the  knee-joint  in  the  hind  leg  is 
placed  much  lower,  and  is  more  conspicuous  externally  than 
in  most  quadrupedal  mammals,  and,  this  having  been  erro- 
neously compared  with  the  hock-joint  or  ankle  of  Ungulates, 
the  populur  fallacy  that  the  joints  of  tho  Elephant’s  leg  bend 
in  a contrary  direction  to  that  of  other  mammals  has  arisen. 
There  is  no  round  ligament  in  the  hip-joiut,  or  third 
trochanter  to  the  femur.  The  radius  and  ulna  are  distinct, 
though  fixed  in  a crossed  or  prone  position.  The  fibula 
also  is  quite  distinct  from  the  tibia.  Tbo  feot  arc  short 
and  broad,  the  carpal  and  tarsal  bones  being  very  square, 
with  flattened  surfaces  for  articulation ; the  astragalus 
especially  differs  from  that  of  true  Ungulates  in  its  flatness, 
in  the  absence  of  a distinct  pulley-like  articular  surface  at 
either  extremity,  and  ia  having  no  articular  facet  for  the 
cuboid,  Tho  fibula  articulates  with  the  calcaneum,  as  in 
Artiodactyles.  Of  the  five  toes  present  on  each  extremity 
(see  fig.  100),  the  middle  one  is  somewhat  tho  largest,  and 
tho  lateral  oucs  smallest,  and  generally  wanting  (especially 
iu  the  hind  foot)  the  complete  number  of  phalanges.  The 
ungual  phalanges  are  all  small,  irregular  in  form,  and  late 
in  ossification.  The  whole  are  encased  in  a common  in- 
tegument, with  a flat,  subcircular,  truncated  sole,  the  only 
external  indication  of  the  toes  being  the  broad  oval  nails 
or  hoofs  arranged  in  a semicircle  around  the  front  edge  of 
the  sole.  The  hind  foot  is  smaller  and  narrower  than  tho 
front  The  liver  is  small  and  simple,  and  there  is  no  gall- 
bladder. In  form  the  brain  resembles  that  of  tho  Rodents 
and  other  lower  orders  of  mamnjais,  the  cerebellum  being 
entirely  behind  and  uncovered  hv  the  cerebrum,  but  the 
hemispheres  of  the  latter  are  richly  convoluted. 

The  Proboici<lta  are  exclusively  vegetable  feeders,  living 
chiefly  on  leaves  and  young  branches  of  forest  trees  and 
various  kinds  of  herbage,  which  they  gather  and  convey  to 
their  mouth  by  the  very  mobile  proboscis,  an  organ  which 
combines  iu  a marvellous  manner  strength  with  dexterity 
of  application,  and  is  a necessary  compensation  for  the 
shortness  and  indelibility  of  the  neck,  as  by  it  many  of  tho 
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functions  of  the  lips  of  other  Animals  are  performed.  By 
its  means  the  Elephant  is  enabled  to  drink  without  bend- 
ing the  head  or  limbs ; the  end  of  the  trunk  being  dipped 
Into  the  stream  or  pool,  a forcible  inspiration  fills  the  two 
capacious  air-pasBagea  in  its  interior  with  water,  which,  on 
the  tip  of  tho  trunk  being  turned  upwards  and  inserted  into 
the  mouth,  is  ejected  by  a blowing 'action,  and  swallowed ; 
or  if  tho  animal  wishes  to  refresh  and  cool  its  skin,  it  can 
throw  the  water  in  a copious  stream  over  any  part  of  its 
surface.  Elephant*;  can  also  throw  dust  and  sand  over 
their  bodies  by  the  same  means  and  for  the  samo  purpose, 
end  wild  animals  have  been  frequently  observed  fanning 
themselves  with  leafy  boughs  held  in  the  trunk.  The 
species  are  at  present  limited  in  their  geographical  distri- 
bution to  the  Ethiopian  and  Oriental  regions,  but  thoy 
formerly  had  a far  more  extensive  range. 

Etenhaa.  —Dentition : i i,  e m f — 26.  The  incisors  variable,  but 
usually  of  very  large  size,  especially  in  the  male  sex,  directed  some- 
what outwards,  and  curved  upwards,  without  enamel  except  on  tho 
apex  before  it  is  worn ; preceded  by  small  milk  incisors.  The  molars 
succeed  each  other  by  horizontal  replacement  from  before  back- 
wards, never  more  than  one  or  part  of  two  being  in  use  on  each 
side  of  each  jaw  at  tho  same  time ; each  composed  of  numerous 
flattened  enamel-covered  plates  or  ridges  of  dentine,  projecting  from 
a common  many-rooted  ba so,  surrounded  and  united  together  by 
cementum.  The  number  of  plates  increases  from  the  anterior  to 
the  posterior  molar  in  regular  succession,  varying  in  tho  different 
species,  but  the  third  ana  fourth  (or  the  last  milk  molar  and  the 
first  true  molar),  and  these  only,  have  the  same  number  of  ridgea, 
which  always  exceeds  five.  Skull  of  adult  very  high  and  globular. 
Mandible  ending  in  front  in  a prolonged  deflected  and  spout-like 
symphysis.  Vertebrae:  C 7,  D lb-21,  L 3-4,  S 4,  C 26-33. 

The  existing  species  of  the  genus  differ  so  much  that  they  most 
be  placed  in  two  distinct  sections,  considered  by  some  zoologists  ss 
distinct  genera. 

1.  Elephas  proper.  EJ.irmodon,  F.  Cuv. ; Euelephaa,  Falc. — 
Average  number  or  plates  of  the  six  successive  molar  teeth  expressed 
by  the  “ridge  formula m 4,  8,  12,  12,  16,  24.  The  plates  com- 
pressed from  before  backwards,  the  anterior  and  posterior  surfaces 
(a*  seen  in  the  worn  grinding  face  of  the  tooth)  being  nearly 
parallel  Ears  of  moderate  size.  Upper  margin  of  the  end  of  the 
proboscis  developed  into  a distinct  finger-like  process,  much  longer 
then  the  lower  margin.  Five  nails  on  the  fore  .cet,  and  four 
(occasionally  five)  on  the  hind  feet. 

The  well-known  Asiatic  Elephant,  E.  indicus,  inhabits  in  a wild 
state  the  forest  lands  of  India,  Burmah,  the  Malay  Peninsula,  Cochin 
China,  Ceylon,  and  Sumatra.  Those  from  tho  last-namod  islands, 
presenting  mint  variation#  from  those  of  the  mainland,  have  been 
separated  under  the  name  of  E.  sumatranus,  but  the  distinction  has 
not  been  satisfactorily  established.  The  appearance  of  the  Asiatic 
Elephant  is  familiar  to  all.  Though  rarely  breeding  in  captivity, 
it  baa  been  domesticated  from  the  most  remote  antiquity,  and  is 
■till  extensively  used  in  the  East  as  a beast  of  burden.  In  the  wild 
state  it  is  gregarious,  associating  in  herds  of  ten,  twenty,  or  more 
individuals,  and,  though  it  may  undor  ccrtaiu  circumstances  become 
dangerous,  it  is  generally  inoffensive  and  even  timid,  fond  of  shade 
and  solitude  ana  tho  neighbourhood  of  water.  The  height  of  the 
male  at  the  shoulder  when  full  grown  is  usually  from  8 to  10  feet, 
occasionally  as  much  as  11.  The  fcmalo  is  somewhat  smaller. 
See  Elephant. 

2.  Loxodon. — Molar  teeth  of  coarse  construction,  with  fewer  and 
larger  plates  and  thicker  enamel.  Ridge  formula:  3.  6,  7,  7,  8,  10. 
The  plates  not  flattened,  but  thicker  in  the  middle  than  at  the 
r«lges,  so  that  their,  worn  grinding  surfaces  are  lozenge -shaped. 
Kara  vory  large.  The  upper  and  lower  margins  of  the  end  of  the 
trunk  forming  two  nearly  equal  prehensile  lips,  but  three  hoofs 
on  the  hind  foot.  The  one  species,  E.  africanus,  now  inhabits  tho 
wooded  districts  of  the  wholo  of  Africa  south  of  the  Sahara,  except 
where  it  has  been  driven  away  by  human  settlements.  Fossil 
rem&ir.B  of  Pleistocene  age,  undittinguiahablo  specifically,  have  been 
found  in  Algeria,  Spain,  and  Sicily.  It  was  trained  tor  war  and 
show  by  the  ancient  Carthaginians  and  Romans,  and  recent  experi- 
ence of  the  species  in  captivity  in  England  shows  that  it  is 
jb  intelligent  as  its  Asiatic  relative,  if  not  more  so,  while  surpass- 
ing it  in  courage,  activity,  and  obstinacy.  Nevertheless,  r.  lacdtfS 
times,  no  peojde  in  Africa  have  been  sufficiently  civilized  or  enter- 
prising to  care  to  train  it  for  domestic  purposes.  Jt  is  hunted 
chief. y for  the  sake  of  the  Ivory  of  its  immense  tusks,  of  which  it 
yields  the  principal  source  of  supply  to  the  European  market,  and 
tho  d cairo  to  obtain  which  is  rapidly  leading  to  the  extermination 
•*  the  specks.  In  size  the  male  African  elephant  often  surpasses 
that  of  Asia,  but  the  female  is  usually  smaller.  Tho  circumference 
A the  forefoot  is  half  the  height  at  .ue  shoulder,  a circumstance 
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which  enables  tlje  hunters  to  judge  from  the  footprint*  the  exact 
size  of  the  animals  of  which  they  are  in  pursuit. 

Extinct  Species  of  Elephant. — Abundant  remains  of  Elephants  are 
found  embedded  in  alluvial  gravels,  or  secreted  in  the  recesses  of 
caves,  into  which  they  hare  Been  washed  by  streams  and  floods,  or 
dragged  os  food  by  Hyenas  and  other  carnivorous  inhabitant*  of 
these  subterranean  dens.  Such  remains  belonging  to  the  Pleistocene 
•nd  Pliocene  periods  have  been  found  in  many  ports  of  Europe,  in- 
cluding the  British  Isles,  in  North  Africa,  throughout  tho  North 
American  continent  from  Alaska  to  Mexico,  and  extensively  dis- 
tributed in  Asia,  whore  the  deposits  of  the  sub-liimalayan  or  Sivalik 
hills,  belongin'  to  tho  earliest  Pliocene,  are  rich  in  the  remains  of 
Elephants  of  varied  form.  These  species  are  chiefly  known  and 
charat  terized  at  present  by  the  teeth,  some  of  which  resemble  the 
existing  Indian  and  some  tho  African  type,  but  the  majority  are 
between  the  two,  and  make  the  distinction  between  Elcpkat  and 
Loxodon  as  different  genera  quite  impracticable.  Others  again 
approach  an  closely  in  the  breadth  and  coarseness  of  the  ridgea  and 
paucity  of  cementum  to  Mastodon  as  to  havo  been  placed  by  some 
zoologists  in  that  genus.  These  form  the  group  or  subgenus  called 
Steyodon  by  Falconer. 

Among  the  best  known  extinct  Elephants  are  E.  pritniyenius,  the 
Mammoth,  very  closely  resembling  the  existing  Indian  species,  and 
one  of  the  most  recently  extinct  and  extensively  distributed  (sc* 
Mammoth);  E.  antiquus  and  E.  meridionals,  also  found  in  Britain, 
as  well  as  in  Europe  generally,  of  rather  earlier  date,  and  inclining 
more  to  the  London  type,  as  also  do  two  species  found  in  the  island 
of  Malta,  E.  mnaidiensis  and  K met  i tens  is,  the  latter  the  smallest 
known  species  of  the  suborder,  sometimes  not  exceeding  3 feet  in 
height  when  adult  The  Steyodon  forms,  E.  eii/ti , bombifrons,  \nsig~ 
nu,  and  ganesn,  are  all  from  India,  which  locality  would  appear, 
from  tho  abundance  of  remains  and  variety  of  forms,  as  well  as  the 

neralized  character  of  aomo  and  the  geological  horizon  (Plio- 

iocene)  in  which  the  remains  are  found,  to  be  the  earliest  hsbi- 
tat  ion  of  the  true  Elephants  yet  discovered.  Remains  of  Elephants 
of  the  last-named  group  have  also  lately  been  found  in  Chine  and 
Japan.  A tusk  the  dentine  of  which  presents  tho  characters  hither- 
to considered  peculiar  to  ths  Proboscidca,  from  Australis,  has  beets 
lately  described  by  Professor  Owen  under  the  name  of  EoUlevKas. 

Mastodon. — Dentition:  i c g,  p and  m {.  Upper  incisors 

very  large,  as  in  Elephas ; sometimes  with  longitudinal  bands 
of  enamel,  more  or  leas  spirally  disposed.  Lower  incisors  vari- 
able : when  present  comparatively  small  end  straight,  sometimes 
persistent,  sometimes  early  deciduous,  and  in  some  species  never 
present.  Grinding  surface  of  molars  with  transverse  ridges,  tho 
summits  of  which  sre  divided  more  or  less  into  conical  or  mr.ra- 
miliary  cusps,  and  often  with  secondary'  or  additional  cusre  between 
■nd  clustering  against  the  principal  ridges  ; enamel  thick  ; cemen- 
tum very  scanty,  never  ntling  un  the  interspaces  between  the 
ridges.  The  third,  fourth,  ami  fifth  molars  having  the  same  num- 
ber of  ridges,1  which  never  exceeds  five.  In  some  species  ( M . 
ohicticiu)  no  vertical  succession  has  been  observed,  bat  in  others,  as 
M.  anyustidens,  tho  two  posterior  premolars,  arid  in  ths  American 
M.  prvductus  apparently  all  three,  are  preceded  by  milk  molars. 
There  is  also  a horizontal  succession  as  in  Elephants,  ths  anterior 
teeth  being  lost  before  the  posterior  ones  are  fully  developed,  hut 
not  so  complete  as  in  the  former  genus,  for  as  many  as  three  teeth 
may  be  in  place  in  ono  jaw  at  one  time.  The  skull  generally  is  less 
elevated  and  less  cellular  than  in  Elephas ; otherwise  the  remainder 
of  the  skeleton  is  similar. 

All  known  Mastodons  are  gigantic  animals,  equalling  or  exceed- 
ing the  recent  Elephants  in  size.  Their  remains  havo  been  found  in 
Europe  and  southern  Ama  and  America,  from  the  Miocene  to  the 
Pleistocene  epochs. 

Dinotherium.— Dentition  of  adult:  i°j  , c J,  p m |-22; 
all  present  at  the  same  time,  there  being  no  horizontal  succession, 
but  tho  pretnolars  replace  milk  teeth  in  tho  ordinary  manner.  The 
presence  or  absence  of  upper  incisors  has  not  yet  been  clearly  ascer- 
tained. I.owcr  incisors,  large,  conical,  descending  and  al;gh'.ly 
curved  backwards,  implanted  in  a greatly  thickened  and  deflected 
beak  cr  prolongation  of  the  symphysis.  In  section  they  do  not  show 
the  decussating  stride  characteristic  of  Mastodons  snd  Elephant*. 
Crowns  of  molars  with  strong,  transverse,  crenulated  ridges,  with 
deep  vallcva  between,  much  resembling  those  of  the  Tapirs.  Ridgo 
fonnuta  of  the  permanent  molar  aeries:  2,  2,  3,  2,  2.  The  three 
ridges  of  the  fir&t  true  molar  appear  to  be  constant  in  both  upper 
and  lower  jaws,  although  it  is  quite  an  anomalous  character  among 


* ThU,  am!  the  larjrr  number  of  ridges  In  the  latter,  are  the  only 
absolute  distinction*  which  Falconer  could  find  between  Mastodon  and 
Elephas  (Pofjctmt,  Mejxoira,  iL  p.  0),  and  it  i*  clear  that  they  are 
somewhat  arbitrary.  Thelins  between  the  two  genera  is  drawn  at  this 
point  more  as  a matter  of  convenience  for  descriptive  purposes  than 
an  indicating  any  great  natural  break  in  the  sequence  of  modifier tiona 
of  the  samo  typa 
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ProbosculeAUS  for  this  molar  to  have  more  ridges  than  those  which 
eomo  behind  it  The  last  milk  molar  ha*  also  three  ridgva,  the  paa- 
iltimate  but  two.  The  cranium  is  much  depressed,  rath  compare- 


viatf  d as  in  modern  Proboscideans,  and  there  is  no  evi- 
dence that  they  possessed  a trunk.  The  head  differed 
greatly  from  that  of  the  Elephants,  being  long  and  narrow, 
more  like  that  of  a llbinocero*,  and,  as  in  that  animal, 
was  elevated  behind  into  a great  occipital  crest,  and  it 
had  developed  upon  its  upper  surface  three  pairs  of  con- 
spicuous, laterally  diverging  protuberances,  one  pair  in 
the  parietal  region,  one  on  the  maxillaries  in  front  of  the 
orbits,  aud  one  (much  smaller)  near  the  (ore  part  of  the 
elongated  nasal  bones.  Whether  these  were  merely 
covered  by  bosses  of  callous  skin,  aa  the  rounded  form 
and  ruggedness  of  their  extremities  would  indicate,  or 
whether  they  formed  the  bases  of  attachment  for  horns 
of  still  greater  extent,  like  those  of  the  Khinoccroa  or  of 
the  Cavicorn  Ruminants,  can  only  be  a matter  of  con- 
jecture. There  were  no  upper  incisors,  but  three  on  each 
side  below,  of  comparatively  small  sire,  as  was  also  the 
lower  canine.  A huge,  compressed,  curved,  sharp-pointed 
canine  tusk,  very  similar  in  form  and  position  to  that  of 
the  Musk-Deer,  descended  from  each  side  of  the  upper 
jaw.  These  were  present  in  both  sexes,  but  very  much 
smaller  in  the  female,  as  was  also  the  flange -like  process 
of  the  lower  jaw  by  wbieh  they  were  guarded.  Behind 
these,  and  at  seme  distance  from  them,  were  on  each 
aide  above  and  below  six  molar  teeth,  of  comparatively 
small  size,  placed  in  continuous  series,  each  with  a pair  of 
oblique  ridges  conjoined  internally  and  diverging  exter- 
nally in  a V-like  manner,  and  provided  with  a stout  basal 


Tn.  ISt-Sfcall  Of  DbuAartem  gigaalmm  (Miocene,  EppelriwtaX 
lively  little  development  erf  sir -colli  The  remain  dor  of  the  skeleton 
is  imperfectly  known,  bat  apparently  agrees  in  it*  general  chant* 
ten  with  that  of  the  other  Proboecidoaox 

Remaina  of  DimtkarikM  giganieutn,  an  animat  of  elephantine  pro- 
portions,  strikingly  characterized  by  the  pair  of  huge  tusks  descend- 
ing nearly  vertically  from  the  front  of  the 
lower  jaw,  wore  first  discovered  at  Eppcls- 
htim,  sear  Darmstadt,  and  described  by 
Kaxtp.  They  have  since  been  met  with  in 
various  Middle  and  Upper  Miocene  forma- 
tions in  the  south  of  Germany,  France, 

Greece,  and  Asia  Minor.  Three  species, 

D.  pr>knpolamva,  D.  utdicum,  and  D. 
jisuiurut,  bare  been  described  by  Falconer 
aud  Lydekjcer  bum  north-western  India. 

The  genus  has  hitherto  not  been  found 
in  England  or  in  America. 

The  geons  Phtnocodua,  from  the  Lower 
Eocene  of  Wyoming,  lately  described  by 
Cope  (Aim.  Naturalist,  December  1331  and 
June  1882),  le  placed  by  that  zoologist  in  a 


cingulum.  The  dental  formula  was  therefore  i §,  c p 
m | « 34  ; and  the  dentition  had  thus  already  attained  a 
remarkable  degree  of  specialization,  although  the  brain  was 
smaller  and  more  rudimentary  in  characters  than  in  almost 
ony  other  known  mammal 


special  group  called  Condylarthra,  allied  to 
to*  Prolo*cuUa,  but  distinguished  by  “a 
post-glenoid  process,  and  a third  trochanter 


of  the  femur,  and  no  calcaneal  facet  for  the 
fibula.”  This  and  tho  I*rotoacidca  arc  united 
br  Cope  to  form  the  order  Taxenpoda,  one 
of  his  primary  divisions  of  the  Ungulate* 

In  nil  the  preceding  forms  the  astragalus  articulates  only  with 
the  navicular  bone,  in  those  that  follow  with  both  navicular  and 
cuboid. 

Scbojlder  jillBLTPODJ. 

Among  tho  most  remarkable  of  the  recent  discoveries 
in  tho  Eocene  formations  of  the  western  States  of  North 
America  has  been  that  of  a group  of  animals  of  huge  size, 
approaching  if  not  equalling  that  of  the  largest  existing 
Elephants,  presenting  & combination  cf  characters  quite 
unlike  those  known  among  cither  recent  or  extinct  creatures, 
And  of  which  there  wore  evidently  many  species  living 
contemporaneously,  but  all  of  which  became  extinct  before 
the  close  of  the  Eocene  period.  To  form  some  idea  of 
their  Appearance,  wo  must  imagine  animals  very  elephan- 
tine in  general  proportions  and  in  the  structure  of  their 
limbs.  The  fore  foot  had.  five,  and  tho  hind  foot  four 
toes.  The  tail,  as  in  the  Elephants,  was  long  and  slender, 
but  the  nock,  though  still  short,  was  not  so  much  abbre- 


FiO.  lCS.—RcttoreUon  of  lMmetaraa  mirabUt.  ,S  net.  alia.  From  Marsh  (*«.  Jtmr.  Ed..  toL  an.  pi.  *). 

The  first-discovered  evidences  of  the  existence  of  animals  of  this 
group  were  described  by  Leidy.in  1872,  under  the  name  of  Uirte~ 
ihtrium  (from  the  Uintah  mountains,  near  which  they  were  found). 
Other  nearly  allied  forms  bare  boen  named  Dinoceros  (restoration 
of  which  is  shown  in  fig.  105),  Tinocertut,  tad  Laxclcpkodo*.  They 
constitute  the  order  Dinoccrate  of  Marsh,  hut  arc  included  by  Cope 
in  the  Amblypoda, 

Another  interesting  form  referred  to  this  suborder  is  Coryphodon, 
which  appear*  to  connect  the  ProboseicUa  with  the  most  primitive 
Ptrinodadyla,  especially  Lcphiodtm.  It  was  first  described  by 
Owen  in  1846  from  a fragment  of  a jaw  from  the  London  Clay. 
More  perfect  remain*  were  afterwards  discovered  in  France,  and 
lately  in  great  abundance,  indicating  many  species  from  the  lire 
of  a Tapir  to  that  of  a Rhinoceros,  in  the  lowest  Eocenes  of  Hew 
Mexico  and  Wyoming,  in  the  United  States.  It  had  forty-foor 
teeth  ; the  camnea  of  both  jaws  were  large  and  sharp-pointed, 
and  the  molar*  had  strongly  pronounced  oblique  ridgex  The 
general  proportions  were  those  of  a Bear,  bnt  the  tail  was  of 
moderate  length,  and  the  feet  short  and  wide,  with  five  toes  on 
each. 

The  Tertiarics  of  South  America  have  yielded  some  very  remark- 
able forms  of  mammalian  life,  the  nature  and  affinities  of  which 
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liaTo  greatly  puziled  all  zoologist.  avha  hav.  attempted  to  tmriTpl 
tlii'in.  ilacrmicfienui,  an  animal  with  a Oarael-liko  norfc,  is  OflW 
known  to  bt a Fertwcdnctylc,  though  in  some  characters  souswhst 
abarraut.  The  articulation  of  the  lihuln.  with  the  cakttUMB  i*  an 
Aitiodttiitrh  or  perhaje  giMfiUnri  dkinctir.  The  teeth  ally  it 
toifcliMMtfflMi  ted  JOkiMce nm*  HornaiodojiMherium,  from  tbo 
hunks  of  the  river  Qqlliy,  south-east  Patagonia,  is  known  by 
the  teeth  alone,  which,  though  very  generalized,  are  on  the  whola 
thinoctrosia  Fmder, »,  from  the  some  locality,  also  only  known  by 
tUitiwiHtlim  and  soms  parte  of  tha  %kull,  connects  the  hut  and 
Macrandituia  with  TtaodoH*.  Tfcewthr**  gensaluve  the  typical 
dental  formula  of  i §,  e b p |,  m 3 - 44.  Tucodon.  is  an  animal  about 
the  sixs  of  a Iiijjponotemiw  ; it  was  first  discovered  by  Darwin, 
mod  many  spsoUnajo*  hsM  tines  been  fiemmi  lo-FklsCoceoa  danotits 
near  Duannt  Ayna,  and  described  by  Owen,  Gervaio,  and  Ruruieurter. 
Tbo  teeth  consist  of  hug®  button,  very  small  lower  caoinee,  and 
strongly  curved  molars,  aJQ  with  persistent  root*,  the  formula  being 
api*rently  i f,  9 ?,  p-  b m f-8&  The  cranial  chars  ctem  ex- 
hibit a combination  of  those  found  in  both  Pmscodaetyles  and 
Artiodactyles,  but  tho  form  of  the  hinder  part  of  the  pslttl  arid  the 
absence  of  nu  altsiiheomd  canal  belong  to  the  latter ; mid  the  tym- 
panic, firmly  fixed  in  between  the  Kttuunoal  and  tire  ex  occipital, 
ankylosed  to  both,  nnd  forming  tho  floor ef  along  wpwaieiKiheoted 
m rain i anditoriua,  in  so  exactly-  likw  that  of  tho  .Vm’sa  that  it 
i*  difficult  to  be  lie  vo  it  does  not  indicate  rat  real  affinity  to 
that  group.  These  ch  meters  seem  to  outweigh  in  importance 
thoxo  tiy  which  n^tne  zoologiete  ltpr  linked  Tomo4on>  to  tbo  /'erfs- 
aodaeiylcty  and  the  absenco  of  t!io  third  trochanter  and  tho  orR- 
r illation  of  the  fibula  with  the  odoima  tell  i»  the  muds  (Ureatkro. 
The  structure  of  the  feet  i»  Dot  completely-  knowo,  but  Cope  h«s 
shown  that  tho  turyil  bones  differ  altogether  from  those  of  either 
Ardodtotylsa  or  TwhinoiWtilfin  *»d  more  nearly  resemble  those  of 
the  Pnboxidem  than  any  other  b-jown  Ungulate*. 

Mctcthsrium^  also  called  Ttrpotkcrium,  from  tho  *ame  locality,  was 
on  a amid  ruther  larger  ttwws  Otsybsm,  and  of  inueh  the  same  j 
gvuend  sppoamneo.  Its  skeleton  is  completely  kiwvvn,  and  shows 
• singular  combination  of  chan&etei>,  nounbling  ItoJiw  or  a j 


Pm  t'je.— Cmnium  md  Lower  Jsw  of  ikMhtrinm  frMafiuii  1 cat  dr«. 

Item  G errata. 


p*f«ra)imd  Dog* dote  on  the  one  hand,  and  tbs  Rodents,  especially 
the  Lcporiiix,  on  the  other.  In  the  presence  of  clavicles  it  differs 
from  all  known  Usgulst**,  and  in  having  four  lower  incisors  from 
all  Uodcnte.  The  teeth  am  i l,  e f,  v f,  m § - 24. 

It  will  thus  Ire  seen  that,  although  our  know  led  gn  of  many  of 
theae  forms  is  atilt  very  limited,  wo  nay  trace  among  them  a curious 
chain  of  affinities,  which  would  seem  to  unite  the  Ungulates  on  tha 
one  hand  with  ike  Rodent*  on  the  other  ; hot  further  materials  are 
required  before  we  can  establish  with  certainty  so  important  a rote 
tionship,  cue  which,  if  true,  woujd  alter  materially  e»toe  of  the 
prevailing  views  upon  thv  classification  of  mammals. 

UN  GUT  AT  A VERA, 

In  tho  typical  Ungvlato  the  feet  are  never  plantigrade, 
and  the  functional  toes  do  not  exceed  four, — tbo  inner  digit 
being  suppressed,  at  all  events  in  all  for  ms  which  have 


existed  since  the  Early  Eoeeno  period.  Tho  os  mugunrn  of 
the  corpus  articulates  freely  with  tbo  scaphoid.  Tbo  allantois 
is  largely  developed,  and  the  placenta,  so  far  as  is  known,  is 
nun -deciduate,  tbo  chorionic,  villi  being  either  evenly  diffused 
or  collected  in  groups  or  cotyledons  (in  Pcccrn).  The  testes 
descend  into  a scrotum.  There  La  never  an  ua  penis.  Tbs 
Oteros  is  bicomuatn.  Tho  annum  so  are  usually  few  and  in- 
guinal, or  may  be  numerous  nod  abdominal  fas  ittffvixu),  but 
ure  never  solely  pectoral.  The  cerebral  hemispheres  in  oxiat- 
ing  Ungulates  are  well  convoluted. 

The  group  is  now,  and  has  been  throughout  tho  whoUf 
of  tha  Tertiary  period,  composed,  of  two  perfectly  dmiucl 
sections,  differing  from  each  other,  not  only  in  the  obvious 
characters  of  the  structure  of  the  limbs,  but  in  to  many 
other  pacts  of  their  organisation  that  they  must  be  con- 
sidered ns  of  the  rank  at  least  of  suborders.  The  characters 
, of  these  divisions,  first  indicated  by  Cuvier,  were  thoroughly 
established  by  Ovsen,  by  whom  tho  namos  whereby  they  are 
I now  generally  known  were  proposed. 

Suoouoer  i'JZJUSS'ORA CTTUL 

This  is  a perfectly  well-doCned  group  of  Ungulate 
mammals,  represented  in  the  actual  fauna  of  the  world  by 
only  thro*  distinct  typos  or  families— tho  Tapirs,  tho 
Rhinoceroses,  and  the  Horses — poor  in  genera  and  species, 
aod  (except  in  the  caa©  of  tho  two  domesticated  specie*  of 
ItqxMSy  which  have  been  largely  multiplied  arid  diffused  by 
! man’ a agency)  not  generally  numerous  in  individuals, 
though  widely  scattered  over  the  earth’s  surface.  Du  la:  on- 
tological records  show  very’  clearly  that  these  are  but  tbs 
surviving  fragments  of  a very  extensive  and  much  varied 
assemblage  of  animals  which  flourished  upon  the  earth 
throughout  the  whole  of  the  Tertiary  geological  period, 
and  which,  if  it  could  be  reconstructed  in  its  entirety, 
would  not  only  show  members  filling  tip  structurally  tho 
intervals  between  the  existing  apparently  iadited  forms, 
but  would  show  several  marked  lines  of  apecialieotioft 
which  have  become  extinct  without  leaving  any  direct 
successors. 

The  following  are  tho  principal  characters  distinguishing 
them  from  the  ~AriLodact>/.a,  Premolar  and  molar  teeth  in 

ADC 


n*.  107.  a«W>  of  For#-  fool  of  p**«*Ibr  Fertwodnetykiu  A,  T»pfr  *rk*n» 
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continuous  aoriea,  with  massive,  quadrate,  transversely 
ridged  or  complex  crowns,— tbo  posterior  premolaris  resem- 
bling the  true  molars  iu  size  and  structure.  Crown  of  ihs 
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laatlowor  molar  commonly  bilobed.1  Doreo  lumbar  vertebra 
never  fower  than  twenty-two,  usually  twenty-three  in  the 
existing  specie*  Nasal  bones  expanded  posteriorly.  An 
olisphenoid  canal  Femur  with  a third  trochanter.  The 
middle  or  third  digit  on  both  fore  and  hind  feet  larger  than 
any  of  the  others,  and  tyru metrical  in  itself,  the  free  border 
of  the  ungual  phalanx  being  evenly  rounded  (see  fig.  107). 
This  may  be  the  only  functional  toe,  or  the  second  and 
fourth  may  be  subequally  developed  on  each  side  of  it  In 
the  Tapirs  and  many  extinct  forms,  the  fifth  toe  also  remains 
on  the  fore  limb,  but  its  presence  does  not  interfere  with  tho 
symmetrical  arrangement  of  the  remainder  of  the  foot 
nronnd  the  median  line  of  the  third  or  middle  digit 
Truces  of  a hallux  have  only  been  found  in  some  extremely 
ancient  and  primitive  forma.  The  astragalus  has  a pulley- 
like  surface  above  for  articulation  into  the  tibia,  but  its 
distal  surface  is  flattened  and  unites  to  a much  greater 
extent  with  the  navicular  than  with  the  cuboid,  which  bone 
is  of  comparatively  less  importance  than  in  the  Artiodnc- 
tylea.  The  calcaneum  does  not  articulate  with  the  lower 
end  of  the  fibula.  The  stomach  is  simple,  tho  csecum 
large  and  capacious,  the  placenta  diffused,  and  the  mam  ms 
inguinal 

The  very  distinct  minor  groups  into  which  the  Perissodactylea 
ere  divided  in  the  Utcr  periods  of  the  earth’s  history  are,  even  by 
the  knowledge  already  gained  of  the  ancient  members  of  the  sub- 
trder,  so  closely  united  by  connected  forms  that  it  is  difficult  to 
make  any  satisfactory  classification  of  the  whole.  This  is  of  course 
what  might  be  expected,  and  would  probably  be  the  case  with  sll 
other  groups  if  we  knew  aa  much  of  their  past  history  as  we  do  of 
that  of  the  Perissodactylea.  It  is  necessary,  however,  for  descriptive 
purposes  to  have  some  arrangement ; and  perhaps,  if  not  the  most 
natural,  the  most  convenient  division  (especially  as  it  is  chiefly  or 
only  by  these  organs  tbat  many  aro  known)  is  one  founded  upon 
the  structure  of  Jthe  lower  molar  teeth.  By  this  character  we  may 
make  three  primary  divisions,  each  of  which  baa  a representative 
at  the  present  time  f— (A)  thofe  in  which  the  crowns  of  the  lower 
molars  are  disposed  in  transverse  ridges,  as  in  the  Tapirs ; (2?) 
those  in  which  the  crowns  of  the  lower  molars  are  formed  by  a 
pair  of  creaocnts,  as  in  Rhinoceros  ; (C)  those  in  which  the 
crowns  of  the  lower  molars  are  formed  of  a pair  of  crescents, 
with  the  addition  of  ioner  lobes  or  columns,  as  in  the  Horses. 
As  these  forms  are  all  modifications  of  the  same  essential 
pattern,  transitions  in  certain  or  all  of  the  teeth  must  be  expected 
in  many  cases,  and,  as  before  implied,  the  grouping  of  the  Perisso* 
dactvlea  into  Tanlroid,  Rhinocerotic,  and  Equine  sections  according 
to  toe  pattern  or  their  molar  teeth  may  not  be  a true  exposition  of 
the  real  affinities  of  the*geuera,  but  must  be  looked  upon  rather  as 
a convenient  provisional  arrangement. 

A.  Tapiroid  Section. 

Lower  molars  bilophodout. 

Family  LOPHIODOKTIDE. 

Both  upper  and  lower  true  molars  bilopbodont.  Premolars 
smaller  ana  simpler  than  the  true  molars.  Four  toes  on  the 
anterior  and  three  on  the  posterior  feet  This  family  includes  a 
large  number  of  more  or  less  imperfectly  known  forms,  all  extinct, 
ranging  from  tho  size  of  a Rabbit  to  that  of  an  Ox.  They  are 
the  earliest  in  time  and  moat  generalized  in  structure  of  the 
known  Perissodactylea.  It  is  possible  that  from  some  either  of  the 
known  or  the  still  undiscovered  members  of  this  group  most  of  tho 
other  types  of  ths  order  have  been  derived.  Their  remains  have 
been  found  in  Europe  only  in  the  Lower  and  Middle  Eoccue,  though 
in  North  America  they  appear  to  have  lingered  to  a aomewhat  later 
date.  The  genus  Uyracoiherium  was  established  in  1839  by  Owen 
for  a small  animal,  no  larger  than  a Hare,  the  skull  of  which  was 
found  in  the  London  Clay  at  Hern*  Bay.  A more  perfect  specimen 
apparently  of  the  same  species  was  afterwards  (in  1857)  described 
under  the  name  of  Philophut  vulpictps.  Closely  allied  forms  from 
the  European  continent  have  been  named  Pachyndophu*  and 
LophioOurium.  These  have  all  the  complete  dentition,  via,  i f, 
1 1,  p f,  *n  | — 4 4.  The  posterior  lower  molar  has  three  Iotas.  The 
genus  Luphiodon  (Cuvier,  1622)  contains  animals  of  much  larger 
site  and  later  geological  period  (Middle  or  Upper  Eocene),  in  which 
the  dentition  was  so  far  specialized  as  to  have  loat  the  interior  pre- 
molar  of  both  jaws,  the  formula  being  » f,  c f , p j,  m $—‘40.  The 
transverse  ridges  of  the  upper  molars  are  placed  obliquely,  tbs 

1 These  dental  character*  ore  not  strictly  applicable  to  tfe?  most 
SU  icat  forms. 
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posterior  is  smaller  than  the  anterior,  and  they  are  united  by  their 
external  borders;  those  of  the  mandible  are  distinct  and  only  con- 
nected by  a feeble  diagonal  crest,  the  last  bearing  a talon  or  rudiment 
of  a third  lobe.  On  the  premolars  tho  anterior  ridge  only  isdeveloped. 
Nearly  allied  was  the  American  genus  Ilyrachyu*,  the  structure  of 
which  Is  now  very  completely  known  from  well-preserved  remaina 
The  skeleton  closely  resembles  that  of  the  Tapir,  though  the  dentition 
is  more  like  that  of  Lophiodon,  except  that  the  lost  lower  molar 
has  but  two  lobes.  As  many  as  nine  species  have  been  already  de- 
scribed, oil  from  the  Upper  Eocene.  Another  form  from  the  torn* 
deposits  Colonoceras  of  Marsh,  is  said  to  have  had  an  attachment  for 
a dermal  horn  on  each  nasal  bone.  Triplepv *,  otherwise  closely 
similar  to  Uyradiyus,  wants  the  fifth  digit  of  the  menus,  and  heDeo 
is  placed  by  Copo  in  a distinct  family,  Tnplopidm. 

Family  Tatimdn. 

Both  upper  and  lower  true  molars  bilophodont  Posterior  pre- 
molurs  above  aud  below  resembling  tne  true  molar*  This 
family  la  connected  with  the  last  by  the  Middle  Miocene  genus 
Listriodon.  The  genus  Tapirut,  in  which  as  many  as  three  pre- 
molars  rvsemblo  the  true  molars,  and  in  which  the  last  lower  molar 
has  no  talon,  appears  first  in  the  Upper  Mioceno  of  Europe,  and  has 
continued  with  scarcely  any  appreciable  ehange  until  the  present 
time,  being  represented  bv  several  species  in  Central  and  South 
America,  and  one  in  the  Malay  Peninsula  and  adjacent  islands.  It 
ii  therefore  probably  the  oldest  existing  genus  of  mammals.  One 
of  the  American  species  differs  from  all  the  others  in  the  great  an- 
terior prolongation  of  the  ossification  of  the  mesethmoid  cartilage, 
and  haa  been  separated  generically  by  Gill  under  the  name  of 
Elasmoynathu*.  See  Tapir. 

B.  Rhinocerotic  Section. 

Lower  molar  teeth  with  the  ridges,  instead  of  being  transverse, 
cursed  in  a crescentic  manner.  The  outer  extremity  of  each  rid  go 
ia  curved  forwards  so  that  the  hinder  ridge  abuts  against  the  ex- 
ternal surface  of  the  ridge  in  front  of  it  An  unwirn  lower  molar 
of  a Rhinoceros  has  thus  externally  two  convex  areas  separated  by 
a vertical  groove,  and  internally  two  principal  sinuses,  correspond- 
ing to  tho  projections  externally.  Tne  entrances  to  these  Binuse# 
ate  bordered  by  three  conical  pillars — the  first  of  comparatively 
little  importance,  representing  the  anterior  talon  of  the  Tapir's 
tooth,  the  second,  tho  largest,  representing  the  antero-internal 
principal  cusp,  and  the  third  the  postero- internal  principal  cusp. 
The  upper  molars  of  all  the  animals  of  this  section  resemble  those 
of  Lophiodon  in  principle,  the  transverse  ridgea  being  joined  by  an 
outer  wall  and  placed  obliquely,  their  inner  ends  inclining  back- 
wards and  their  posterior  surfaces  being  more  or  less  concave.  There 
are  two  further  chief  modifications  of  this  type : — (1)  that  in  which 
the  free  edge  of  the  outer  wall  acquires  a strongly  zigrag  or  bi- 
creacentic  character,  being  deviated  inwards  opposite  each  of  t!  • 
principal  outer  cusps,  and  outwards  at  the  anterior  and  poaterku 
angles  of  the  tooth  and  in  tho  middle  between  the  cus^w,  as  in 
Paueoiherium ; and  (2)  that  in  which  the  outer  wall  is  greatly 
developed,  and  in  the  main  flat  or  smoothly  convex,  though  with 
slight  elevations  and  depressions  corresponding  with  those  so 
regular  and  well-marked  in  the  last  section : thi%  i tho  character 
of  the  teeth  of  Rhinoceros  and  ita  allies. 

Family  Hyracodoxtidn. 

Separated  by  Cope  from  the  next,  and  containing  the  genus 
Jlyraeodon  of  Lcidy,a  primitive  or  simple  Rhinoceros-like  type, 
from  the  Lower  Miocene  of  North  America,  with  tho  full  number 
of  teeth,  bat  only  three  digits  on  each  foot. 

Family  Rhixocerontidje. 

A very  extensive  group,  of  which  many  modifications,  form- 
ing  a gradual  series,  showing  increasing  specialization  from 
primitive  Lophiodon -\iko  animals,  have  been  discovered  both 
in  North  America  and  in  the  Old  World.  One  of  the  mo-.t 
remarkable  of  these  specializations  baa  been  tho  development 
of  dermal  horns  over  tne  nasal  bones,  cither  in  laterally  placed 
pairs  as  in  some  of  tho  early  forms,  or  in  the  median  line,  cither 
single  or  double.  In  America  they  all  became  extinct  before  the 
close  of  the  Pliocene  period  ; but  in  the  Old  World,  although  their 
geographical  distribution  has  become  greatly  restricted,  at  least 
five  well-marked  specie*  survive.  See  Rhinoceros. 

Family  Macbauchenidal 

Tbia  contains  one  extinct  genus,  ifaerawkenim,,  with  two 
species  if.  pcUachonica  and  M.  bolivicuns,  both  from  South 
America,  and  apparently  from  Pliocene-  formations.  They 
are  very  singular  and  specialized  forms,  quite  out  of  the  lire 
of  descent  of  any  of  tho  existing  Perissodactylea,  and  the  steps  by 
which  tbfey  are  connected  with  the  rest  of  the  group  have  not  vet 
been  discovered.  Of  the  larger  species,  M paiarhonica,  the  skeleton 
ia  completely  known.  It  had  the  full  number  of  forty-four 
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teeth,  formiffg  en  uninterrupted  w?ries.  The  cervical  vertebra- 
resemble  those  of  the  Camels  tit  the  position  of  the  vertcbrarterial 
canal,  but  the  ends  of  the  contra  are  Hat,  and  not  optsthocoelou*  as 
in  the  allied  forms.  In  some  of  the  limb  characters  it  resembles 
the  Ejuidtt,  but  in  the  articulation  of  the  fibula  with  the  calcan* 
cum  it  agrees  with  the  Artiodaeiyle*  The  structure  of  the  feet 
is,  however,  distinctly  Pcrissodactyle,  there  being  three  toes  on 
each. 

Families  CftALICOTHEBItXMS  and  UmolMNrTRML 

These  families,  with  not  very  distinctly  defined  boundaries,  con- 
tain a largo  number  of  extinct  form,  from  Eocene  and  Miocene 
formations  of  both  the  Old  and  the  New  World.  Among  the  latter 
the  most  remarkable  is  a group  of  animals  of  gig-mpc  size,  to  the 
first-known  fragment  of  which  the  name  of  Menodut  was  given  in 
1849  by  Pomel,  but  of  which  more  perfect  remains  have  since  been 
described  by  Leidy  as  tiUuwtAerium  and  Mrgacfropt,  by  Marsh  as 
Broutothenum,  and  by  Cope  as  Symborodan,  some  of  which  appear 
to  represent  distinct  generic  modifications,  but  the  synonymy  of 
the  group  is  at  present  much  confused.  The  head  was  large  and 
much  elongated,  ns  in  the  Rhinoceros  ; but  they  had  a pair  of 
stout  diverging  osseous  protuberances  like  horn-cores  on  the 
maxillanes  in  front  of  the  orbits.  Their  molar  teeth  were  of  a 
-implo  pslseotheroid  type,  and  the  incisors  and  canines  were  very 
much  reduced.  Their  fore  feet  had  four  and  their  hind  feet  three 
*t»ort,  r'out  toaa.  Their  remains  abooud  in  the  Lower  Miocene 
strata  of  North  America. 

Family  Palxotheriidx. 

The  structure  of  the  type  of  this  family,  Palaotherium,  was 
made  known  by  Cuvier,  from  specimens  found  in  the  Paris  gypsum 
beds  (Upper  Eocene).  Fig.  108  gives  an  idea  of  its  general  appear- 
ance, not  unlike  that  of  a Tapir,  which  also  it  resembled  in  size. 
It  had,  however,  but  three  toes  on  the  fore  feet.  The  dentition 
was  * I,  e {,  p J,  ru  3-44.  Many  species  and  allied  genera  (as 
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Falnplothtrium,  an  earlier  form  from  the  Middle  Eocene,  and 
Anckithcriuvn,  a later  one  from  the  Miocene)  have  been  discovered 
both  in  Europo  and  North  America.  To  some  of  theso  the 
ancestral  form  of  the  modem  Horses  may  bo  traced,  the  transition 
from  this  to  the  next  family  being  formed  by  almost  imperceptible 
gradations. 

C.  Equine  Section. 

Lower  molars  formed  of  a pair  of  crescents  complicated  by  the 
addition  of  columns  or  lobes  at  the  inner  extremities.  Upper 
molars  a modification  of  the  palsotheroid  type,  but  gradually 
passing  as  time  advanced  from  the  brachyodont  to  the  hypsodont 
form.  Outer  digits  becoming  gradually  reduced,  until,  as  in  the 
modern  Horses,  there  is  but  one  (the  third)  functional  digit  on  each 
foot  To  these  alone  the  family  JBnrftf*  is  restricted  by  some 
authors,  but  in  few  groups  is  the  artificial  nature  of  the  boundaries 
placed  between  vuch  divisions  so  apparent  as  in  the  Perissodactyles, 
tor  the  simple  reason  that  their  palwontological  history  is  better 
known  than  that  of  moct  others,  «nd  w many  of  the  intermedia  to 
forms  have  been  preserved.  For  the  history,  characters,  and  pre- 
sent distribution  of  the  Equidec , see  the  article  Homs,  voL  xii. 
p.  172  ay. 

Suborder  ARTIODACTYLA. 

This  U an  equally  well-defined  group,  traceable  from  the 
Early  Eocene  period,  though  then  apparently  by  no  means 
•o  numerous  os  the  Pcrissodactylcs.  Some  of  its  types,  as 
that  represented  in  the  existing  Swine,  have  retained  to  the 
present  time  much  of  the  primitive  character  of  the  group ; 
but  others  have  been  gradually  becoming  more  specialized 
and  more  porfccted  in  structure,  and  iU  latest  modification, 
the  Cavicorn  Ruminants  or  Baeidtti Antelopes,  Slncp,  aud 


' Oxen),  are  now  the  dominating  members  of  the  great 
Ungulate  order,  widespread  in  geographical  range,  rich  in 
generic  and  specific  variation,  and  numerous  in  individuals, 
— forming  in  all  these  respects  a great  contrast  to  such 
decadent  types  as  those  represented  by  the  Tapirs  and 
Rhinoceroses. 

The  principal  anatomical  characters  by  which  they  are 
distinguished  from  the  Perissodactyles  are  as  follows. 
The  premolar  and  molar  teeth  not  alike,  the  former  being 
single  and  tbo  latter  two-lobed.  The  last  lower  molar  or 
both  first  and  second  dentition  almost  invariably  thrae- 
lobed.  Nasal  bone3  not  expanded  posteriorly.  No 
alirphenoid  canal.  Dorsal  and  lumbar  vertebra  together 
always  nineteen,  though  the  former  may  vary  from  twelve 
to  fifteen.  Femur  without  third  trochanter.  Third  and 
fourth  digits  of  both  feet  almost  equally  developed,  and 
their  ungual  phalanges  Rattened  our  their  inner  or  con 
tiguoos  surfaces,  so  that  each  is  not  symmetrical  in  itself, 

ABC 
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U.  uUu ; A,  radl-aa ; «,  cuneiform ; t,  lunar ; a.  acaphoM ; «.  am  I.'  rxn ; «,  mig- 
biuo;  ut.  trapezoid  ; Zm,  uapexltuo.  From  OtUoicm  o/ifamma/u*. 


but  when  the  two  are  placed  together  they  form  a figure 
symmetrically  disposed  to  a line  drawn  between  them.  Or, 
in  other  words,  the  axis  or  median  line  of  the  whole  foot 
is  a lino  drawn  between  the  third  and  fourth  digits,  while 
in  the  Perissodactyles  it  is  a line  drawn  down  the  centre  of 
the  third  digit.  Distal  articular  surface  of  the  astragalus 
divided  into  two  nearly  equal  facets,  one  for  the  navicular 
and  one  for  the  cuboid  bone.  The  calcaneum  with  an 
articular  facet  for  the  lower  end  of  the  fibula.  Stomach 
almost  always  more  or  less  complex.  Colon  convoluted. 
C^cum  small  Placenta  diffused  or  cotyledonary.  Mammae 
few  and  inguinal,  or  numerous  and  abdominal. 

In  treating  of  many  sections  of  mammilla,  it  is  only  from  the  exist- 
ing specie*  that  our  characters  and  classification  can  be  derived,  and 
tn  these  chiefly  our  observations  upon  the  group  must  be  directed, 
the  extinct  forma  being  so  little  known  that  they  can  only  bo 
referred  to  incidentally.  With  the  Cnyulata,  however,  it  ia  quite 
otherwise.  As  with  the  la^t  section,  tho  history  of  th  Artu>- 
dactyla  throughout  the  Tertiary  period  is  now  well  known,  and 
throws  great  light  upon  the  position  and  relations  of  the  existing 
groups.  .. 

The  prinripal  modifications  which  have  taken  place  in  the  type 
from  its  earliest  known  and  moat  generalized  manifestation  have 
been  the  following 

1.  Aa  regard*  the  teeth.  Assumption  of  the  grinding  surfaces  of 
tho  molar  teeth  either  of  a distinctly  tubercular  {bunodord)  or  of  a 
crescentic  riilgvd  {uUnedont)  form.  Modification  of  the  latter  from 
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ft  broth yodcrat  to  a hypeodont  type.  Loss  of  tipper  incisors. 
Development  of  canines  into  projecting  tusks.  Loss  of  anterior 
pramrrisra 

2.  As  regards  the  limbs.  Bed  action  of  the  ulna  from  ft  complete 
mil  distinct  bono  to  ft  comparatively  rudimentary  state  is  which 
tt  coalesces  more  or  less  firmly  with  the  radius,  deduction  of  the 
fibula  till  nothing  but  its  lower  extremity  remains.  Reduction  end 
final  loss  of  outer  pair  of  digits  (second  ami  fifth),  with  coalescence  of 
the  metapodlal  bouts  of  the  two  middle  digits.  Union  of  the  navi- 
cular ami  culioid,  and  sometimes  the  ectocnnci  form  bone,  of  the  tarsus. 

8.  Change  of  form  of  the  odontoid  procees  of  the  axis  from  ft  oo no 
to  a hollow  lialf-cy Under. 

4.  Development  of  horns  or  en tiara  on  the  frontal  bones,  end 
gradual  complication  of  form  of  antlers. 

6.  By  inference  only,  increasing  complication  of  stomach  with 
ruminating  function  superadded.  Modification  of  placenta  from 
limnlo  diffused  to  cotyledonary  form. 

The  primitive  ArtiOvuctylcs,  with  the  typical  number  (44)  of 
incisor,  canine,  end  molar  teeth,  brachyodout  molars,  conical  odon- 
toid process,  four  distinct  toes  on  each’  foot,  with  tncLi podium  and 
all  carpal  bones  discrete,  no  frontal  appendages,  and  (in  all  proba- 
bility) simple  stomach  and  diffused  placenta,  wero  separated  even 
In  the  earliest  known  forma  into  Bunodonta  and  Stienbdvula. 

A.  Bunodonta. 

This,  the  most  primitive  group,  with  various  offsets  which  became 
partially  specialized  and  then  extinct,  unable  apparently  to  adapt 
thon. ‘•lives  to  new  conditions,  bos  been  continued  to  the  present 
day  with  comparatively  little  change  in  the  section  of  the  suborder 
called  Suina,  containing  the  families  Uippopotamidm  and  Suida. 
8ee  liUTOPOXAMtrs,  Pecca&y,  and  Swore. 

B.  Selonodonto. 

Members  df  this  group  having  the  complete  typical  dentition 
as  rt  ,acjia  number,  but  with  various  modifications  in  the  details  of 
the  torra  of  the  teeth,  and  also  in  the  structure  of  the  feet, 
abounded  in  the  Middle  and  Upper  Eocene  and  Lower  Miocene  of 
Europe  and  America.  One  of  the  earliest  known,  Anoplotkeriwn^ 
wsa  fully  described  by  Cuvier  from  remains  found  in  the  Paris  gyp- 
snm  beds  (Upper  Eocene).  Its  teeth  formed  a eerie*  unbrokeu  by 
a gap  or  diastema,  and  were  of  nniform  height  (as  in  Man  alone  of 
existing  mammals).  Its  tail  waa  long,  with  large  chevron  Bones 
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andem^ath,  sot  usually  found  in  Ungulates,  and  there  were  but 
two  toos  on  each  foot.  It  was  immany  respects  a much  socialized 
Ibnn,  apparently  not  on  the  line  of  descent  of  any  of  the  existing 
groups.  CharopotamUM,  Anihraoothariufn,  Hyofctamua,  Xiphodcn , 
Dichodon,  Dichob uw,  Cainodunum,  the  American  Orcodtm,  and 
numerous  others  were  forms  more  or  less  intermediate  in  character 
between  the  three  distinct  sections  into  which,  by  their  extinction, 
the  Sole  notion t Artiodoctyles  cen  now  be  divided.— the  T*,*Upidd , 
also  called  Phaktnffigrada,  the  Trafulina,  and  the  Pewra,  or 
QotylojAoro. 

L Ttlopoda. 

Repreeented  at  the  present  time  by  the  tiro  species  of  Camels  of 
the  Old  World  and  the  Llamas  of  America.  For  their  special  dis- 
tinguishing characters  aco  articles  Llama  and  Camel. 

II.  Tbaqulika. 

Vo  teeth  in  premaxill».  Upper  canines  viiQdevdoped,  c*rnecl« 
allyia  the  males  ; narrow  and  j-oiated.  Lower  canines  incisiform. 
No  oHtiiniform  premolnre  in  cither  jaw.  Molartfonn  b*rth  in  a 
continuous  series  consisting  of  p |,  w.  |.  Odontoid  process  of  .ixi* 
conical.  Fibula  complete.  Four  complete  toes  on  each  foot.  The 
middle  mehipodials  generally  confluent,  the  outer  ones  (second  aui 
fifth)  very  slender  but  complete,  i.e. , extending  from  the  corpus  cr 
tarsus  to  the  digit.  Navicular,  cuboi  I,  mid  r.-ctoeunuifiuro  b.  n;s  of 
teraus  united.  Tympanic  bullae  of  skull  filled  with  omccUor  tiaaw. 
No  frontal  appendages.  Ruminating,  bit  the  stomach  with  only 
three  distinct  compartments,  the  manipUe*  or  third  cavity  of  the 
stomach  of  the  Ptcora  being  rudimentary.  Placenta  diffused. 

This  section  contains  tho  single  family  2'rn  juhUx,  containing  a 


few  animals  of  small  alto,  commonly  known  as  Chevrotafos,  Intel* 
mediate  in  their  structure  between  the  Deer  and  the  Pigs,  The 
Urge  size  of  the  canines  of  the  male  and  the  absence  of  horns 
caused  them  to  be  associated  formerly  with  Mo&h**,  one  of  the 
true  Deer ; hence  they  are  often  spoken  of  as  “ Pigmy  Musk-Deer,'* 
although  they  have  no  musk -secreting  gUnd,  or,  except  in  the 
above-named  trivial  external  characters,  no  special  affinities  with  the 
true  Musk.  There  has  scarcely  been  a more  troublesome  and  ob- 
durate error  in  zoology  than  in  this  association  of  animals  so  really 
distinct  It  has  been  troublesome,  not  only  as  preventing  a just 
conception  of  the  relations  of  existing  Artiodoctyles,  but  also  in 
causing  great  confusion  and  hindrance  in  palwontologfeal  researches 
among  allien  forms  ; and  most  obdurate,  inasmuch  as  all  that  has 
been  recently  done  in  advaucing  our  knowledge  of  both  groups  has 
not  succeeded  in  eradicating  it,  not  only  from  nearly  every  one  of 
our  zoological  text- books,  whether  British  or  Continental,  but  even 
from  works  of  the  highest  scientific  pretensions. 

The  family  is  now  generally  divided  into  two  genera. 

Trapuhis,  containing  the  sraalloet  of  the  existing  Ungulates, 
animals  having  more  of  the  general  aspects  and  habits  of  asms 
Rodents,  as  the  Agoutis,  than  ot  the  rest  ot  their  own  order.  The 
best  known  species  are  T.  jaomnictu,  T.  napu,  T.  kanchU,  T, 
stanicyannf,  and  T.  mtmmina,  The  first  four  are  from  the  Malay 
Peninsula,  or  the  islands  of  the  1 ado- Malayan  Archipelago,  the 
last  from  Ceylon  and  Hindustan. 

JJyc.mffschua  is  distinguished  chiefly  by  the  feet  being  stouter  and 
shorter,  tho  outer  toes  better  developed,  and  the  two  middle  meta- 
carpal* not  ankyloMd  together.  Its  dental  formula  (a a that  of 
Troyulus)  is  i f,  e),  pj,  ml— 84.  Vertebra : C7,  D18,  L6, 
S-6,  Uitf-ia.  The  our*  existing  specie*,  U.  ayuoitew  (fig.  Ill), 
from  the  west  conat  *d  Alma,  as  rather  larger  than  any  of  the 


Fio.  111. — African  Water  CbarrotaJa  (Rye  mete  hut  atrnalfaf*\ 

Asiatic  CbcvTOtains,  which  it  otherwiae  ouch  resembles,  but  it  is 
naid  to  frequent  the  bonks  of  streams,  and  have  much  the  habits  of 
Pigs.  It  is  of  a rich  brown  colour,  with  back  and  sides  spotted 
and  striped  with  white.  It  is  evidently  the  survivor  of  a very 
ancient  form,  as  remains  of  a species  only  differing  in  aisa  (2T. 
eraaut)  have  been  found  in  Miocene  deposits  at  Sanson,  depart 
meat  of  Gere,  France. 

III.  Pbooba  or  Cottlopvoba. 

No  premaxillary  teeth  or  canlniform  premolare.  Upper  canines 
generally  absent,  though  sometimes  largely  defeloped.  Inferior 
lueiaurs,  three  ou  each  side  with  an  inciaiform  canine  In  contact 
with  them.  Molariform  teeth  consisting  of  p {,  m f,  in  con- 
tinuous series.  Auditory  bulla  simple  and  hollow  within.  Odon- 
toid process  in  the  form  of  a crescent,  hollow  above.  Distal 
extremity  of  tlw  fibula  represented  by  a distinct  malleolar  bone  of 
peculiar  shape,  articulating  with  the  outer  surface  of  the  lower  end 
of  the  tibia.  Third  and  fourth  metacarpal*  and  metatarsals  con- 
fluent. Outer  toes  small  and  rudimentary,  or  In  some  cases  entire  ! 
laifrnstd;  their  metanodial  bones  never  complete.  Navicular  am’ 
cuboid  bones  of  tarsus  united.  Horns  or  an  tiers  usually  present,  at 
least  in  the  male  sex.  Left  brachial  artery  arising  from  a common 
innominate  trunk,  instead  of  com  leg  off  separately  from  the  aortic 
trail  as  in  the  preceding  section*.  Stomach  with  four  complete 
caviuna.  FlaocnU  ootyledonoos. 


The  Pecora  or  tnie  Rumman  ta  form  at  the  present  time  an  ex- 
tremely homogeneous  group,  one  of  the  best-defined  and  moat  closely 
united  of  any  of  the  Mammalia.  But,  though  the  original  or  com- 
mon type  has*  never  been  deported  from  in  essentials,  variation  has 
been  very  active  among  them  within  certain  limits  ; and  the  great 
difficulty  which  all  aoologista  have  felt  in  subdividing  them  into 
natural  minor  groups  uiifi  from  the  fact  that  the  changes  in  dif- 
ferent organs  (feet,  skull,  frontal  appendages,  tenth,  cutaneous 
glands,  Ac.)  have  proceeded  with  such  apparent  irregularity  and 
absence  of  correlation  that  the  different  modifications  of  these  parts 
are  most  variously  combined  in  different  members  of  the  group.  It 
appears,  however,  extremely  probable  that  they  soon  branched  into 
two  main  types,  represented  in  the  present  day  by  the  Cere  id m and 
tile  Roruijr,  — otherwise  the  Antlered  and  Horned  Ruminants.  In- 
termediate smaller  branches  produced  the  existing  Musk-Deer  and 
Giraffe,  as  well  as  the  extinct  HeUadothtrium  inclining  to  the  firxt- 
naraed  group  and  the  extinct  SimUhtrium,  JSrahmtttherium,  By- 
ds*9ptih*riui%  and  others  more  allied  to  the  latter,  although  npon 
the  true  relationship  of  these  forms  there  is  a difference  of  opinion 
between  the  two  paleontologists  who  have  paid  most  attention  to 
the  group,  Rutimeyer  and  Lvdekker,  but  the  materials  forthcoming 
at  present  are  scarcely  sufficient  for  forming  a decided  opinion. 

The  earliest  forms  of  true  Picara,  as  Gaioeia  and  Dmnctfxrrium 
(Miocene),  had  no  frontal  appendages,  and  some  few  forms  ( J/ottAwe 
and  HydropoUs)  continue  to  the  present  day  in  a similar  case.  In 
the  very  Urge  majority,  howover,  either  in  both  sexes  or  in  the 
mala  only,  a pair  or  occasionally  two  pairs  {Trtractros  and  the 

extinct  A'rwMarusiR)  of  processes  are  developed  ns  weapons  of 
offence  and  defence  from  the  frontal  bona,  these  being  almost  always 
formed  an  one  or  other  of  two  types. 

1.  “Antlers’*  are  an  outgrowth  of  true  bone,  covered  during 
their  growth  with  vascular,  sensitive  integument  coated  with 
short  hair.  In  this  stats  they  remain  permanently  in  the  Giraffe, 
but  in  the  true  CVmrfa t,  when  the  growth  of  the  antler  is  complete, 
the  supply  of  blood  to  it  ceases,  the  akin  dies  and  peela  off, 
leaving  the  bone  tare  and  insensible,  and  after  a time,  by  a 
process  of  absorption  near  the  base  it  becomes  detaclied  from  the 
■kail  and  is  “shed.”  A more  or  less  elongated  portion  or 
‘ 1 pedicle  ” always  remains  on  the  skull,  from  the  summit  of  which 


Vie.  Ill— Bead  of  Deer  (fVmu  ectanfter-rirf),  *hov?ng  Antlers.  Fran  ScUter, 
Pax.  Zcot.  i k*.,  kit*,  p.  CM. 

a new  antler  is  developed.  In  the  greater  number  of  existing 
species  of  Deer  this  process  is  repeated  with  great  regularity  at  tbc 
same  period  of  each  year.  The  antler  may  be  simple,  straight,  j 
subeyUndriea),  tapering  and  puinted,  but  more  often  it  sends  off 
one  or  more  branches  called  * tyncs  " or  “ an  ago.  ’*  In  this  case  tha 
main  stem  is  termed  the  “beam."  Commonly  all  Uu> 
of  the  antler  are  cylindrical  ami  gradually  tarring.  Sometimes 
they  are  more  or  lees  expanded  and  flattened,  the  under  being  Then 
atid  to  be  ” palmatod.'*  In  youug  animals  the  antlers  oie  always  1 
small  and  simple,  and  in  those  species  in  which  they  ore  variously  j 


branched  or  pal  mated,  this  condition  la  only  gradually  acquired  in 
several  succeed vo  annual  growths.  An  interesting  parallel  baa  been 
observed  here,  aa  in  so  many  other  cases,  between  the  development 
of  the  race  and  that  of  the  individual.  The  earliest  known  forma  of 
Deer,  those  of  the  Lower  Miocene,  have  no  antlers,  as  in  the  young 
of  the  existing  species.  The  Deer  of  the  Middle  Miocene  have  simple 
antlers,  with  not  more  than  two  branches,  a a in  existing  Deer  of 
the  second  year.  Species  occur  in  the  Upper  Miocene  with  three 
branches  to  tbe  antlers  but  it  is  not  until  tha  Upper  Pliocene  and 
Pleistocene  times  that  Deer  occur  with  antlers  developed  with  that 
luxuriance  of  growth  and  beauty  of  form  characteristic  of  soma 
of  the  existing  apccies  in  a perfectly  adult  state.  Among  recent 
Ctrndw,  antlers  ore  wanting  in  the  genera  Jfo&chtu  and  Ifydrcyotts ; 
they  are  present  in  both  sexes  in  Zonmrfsx  (the  Reindeer),  and  in 
the  male  sex  only  in  all  others. 

2.  The  “horns"  of  the  bovidm  consist  of  permanent,  conical,  usu- 
ally curved,  bony  processes,  into  which  air-cells  continued  from  tlw 
frontal  sinuses  often  extend,  called  “horn-cores,”  enshesthed  in  a 
case  of  trua  horn,  an  epidermic  development  of  fibrous  structure, 
which  grows  continuously,  though  slowly,  from  the  base,  and  wear* 
away  at  the  apex,  but  is  very  rarely  shed  entire.  The  ouly  existing 
species  in  which  such  a process  occurs  regularly  and  periodically  is 


Via.  lit.— Bead  of  Antelope  «7<w«Mi  frantl),  showing  Horn*.  Frets  Sir  V. 

Brooke,  Prvc.  A«ol.  See.,  1978,  p.  734. 

the  American  Prong-Buck  (Antiloarpra),  in  which  tha  hams  also 
differ  from  thoaa  of  all  others  in  being  bifurcated.  Horns  are  not 
present  at  birth,  but  begin  to  grow  very  soon  afterwards.  The  raatea 
of  all  existing  Bviidm  possess  them,  and  they  are  also  present  (though 
usually  not  so  fully  developed)  in  the  females  of  all  except  it# 
genera  Pvriax,  Tragelapki  is,  Proeapra , Antifopt,  xEpyeeros,  Saiga, 
A'o&ur,  Cnvitupra,  J'elea,  Saaotraju *,  Xtoiragut,  and  77  frowns** 
Another  character  by  which  the  different  members  of  the  Pram 
can  b« ’distinguished  is  derived  from  tha  character*  of  tha  molar 
teeth.  Although  there  is  nothing  in  the  general  mode  and 
arrangement  of  tha  enamel  fold  a,  or  in  the  accessory  column*, 
absolutely  distinctive  between  the  two  principal  families,  existing 
species  may  generally  be  distinguished  inasmuch  as  the  true  molars 
of  the  Cert-vim  are  1 ‘ bruchyodont,’’  and  those  of  tha  Bo  nJm 
“hypsodont,”  the  teeth  of  the  farmer  have  coropnralivdy 
abort  crowns,  which,  as  in  most  mammdi,  take  their  place  at  once 
with  tha  neck  (or  point  where  the  crown  oud  root  join)  on  a level 
with  or  a little  above  the  alveolar  border,  and  remain  in  this 
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pontion  throughout  tho  animal's  life  ; whereas  in  the  other  forma, 
the  crown  bring  lengthened  and  the  root  am  nil,  the  neck  does  not 
come  op  to  the  alveolar  level  until  a considerable  part  of  the  sur- 
face  has  worn  away,  and  the  crown  of  the  tooth  thus  appears  for  the 
greater  part  of  the  animal*  life  partially  bnried  in  tho  socket  In 
this  form  of  tooth  (which  is  almost  alwava  most  developed  in  the  pos- 
terior molars  of  the  permanent  scries),  the  constituent  col  urn  as  orthe 
crown  are  necessarily  nearly  parallel,  whereas  in  the  first-described 
they  diverge  from  the  neck  towards  the  free  orgrinding  surface  cf  the 
tooth.  Id  the  more  complete  hypaodont  form  the  interstices  of  the 
lengthened  columnar  folds  of  enamel  and  dentine  are  filled  up  with 
cementum,  which  gives  stability  to  the  whole  organ,  and  which  is 
entirely  or  nearly  wanting  in  the  short-crowned  teeth.  The  same 
modification  from  low  to  high  crowns  without  essential  alteration  of 
pattern  is  seen  in  an  even  still  more  marked  manner  in  some  of  the 
PcriBsoaActyJe  Ungulates,  the  tooth  of  the  Horse  bearing  to  that 
of  Anchitkerinm  (sec  House,  vol.  *ii.  jv  174)  the  same  relation  as 
that  of  an  Ox  does  to  tho  early  Selenodont  Artiodactyiea.  A 
parallel  modification  has  been  also  shown  to  have  taken  place  in 
the  molar  tectn  of  the  Proboscides  (see  p.  423). 

As  the  hypsodont  tooth  is  essentially  a modification  of  and,  as  It 
were,  an  improvement  upon  the  bmebyodont,  it  is  but  natural  to 
expect  that  sll  intermediate  forms  may  be  met  with.  Even  among 
the  Deer  themselves,  as  pointed  out  by  Lartet,  the  most  ancient  have 
very  short  molars,  and  the  depressions  on  tho  grinding  surface  are 
so  shallow  that  the  bottom  is  always  visible,  while  in  the  Ctrcidm of 
the  mere  recent  Tertiary  periods,  and  especially  the  Pleistocene  and 
Jiving  species,  these  same  cavities  are  so  deep  that  whatever  be  tho 
state  of  the  dentiticn  the  bottom  cannot  be  seen.  Some  existing 
Deer,  aa  the  Axis,  are  far  more  hypsodont  than  the  majority  of  the 
family  ; and,  on  th*  o'.W  hand,  many  of  the  Antelopes  (as  Trag- 
4laphus)  retain  much  of  the  brachyodont  character,  which  Is,  however, 
€°d  0 ^ ^ °St  lU  the  more  mc“ern  highly  specialised  Sheep 


Family  Cervida. 

Frontal  appendages,  when  present,  in  the  form  of  antler*  First 
molar  at  least  in  f.oth  jaws  brachyodont.  Two  orifices  to  the  lac- 
ryrnal  duct,  situated  on  or  inside  the  rim  of  the  orbit.  An  ante- 
orbital  vacuity  of  such  dimensions  as  to  exclude  the  locrymal  bons 
from  articulation  with  the  nasal.  Upper  canines  usually  present 
in  both  sexes,  and  sometimes  attaining  a very  great  sire  in  the  male 
<*eo  fag.  114).  Lateral  digits  of  both  fere  and  hind  feet  almost 
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Family  CuULOPUtDALRtE. 

Frontal  «rpcnd3ge,  Minuting  of  a wir  of  abort  er« 
lFroCeMM‘  fmm  Aitinet  centre,,  ai 

ward.  ! connected  with  the  frontal,,  though  aft, 

rkTnJ  ri^^  TV,1  roJv'rcd  wth  a hoi 

Anr.'r^IT  l.if  Mlh  “nd  in  tho  new 'tern  anltni 
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Family  BonDJL 

Frontal  appendages  when  present  in  tits  form  of  horns.  Molaft 
mmslly  hypsodont.  Usually  only  one  orifice  to  the  lacrimal 
the  rim  of  the  orbit.  * * * 


, attc  iiui  mi  luc  oruiu  juocrymai  none  almost 

always  articulattng  with  the  nasal.  Canines  absent  in  both  sexes. 
The  lateral  toes  may  be  completely  absent,  bat  more  often  they  are 
represented  bv  the  hoofs  alone,  supported  sometimes  by  a very 
“I'iinienUry  skeleton,  consisting  of  mere  irregular  nodules  of  boos. 

!latal  calls  of  tide  lateral  Irtpfaru-u^nla  LI.JJ.. 


. i j / consisiuig  oi  mere  irregular  nodules  or  boos. 

i»utal  ends  of  the  lateral  meUpodols  never  present  Gall-bladder 
-most  riKay^prnant  Placenta  with  many  cotyledons 
iho£ovid*,or  hollow-bt^nied  Ruminants(Caeirorm'«),forin  aroost 
w!lb  mcmbcre  widely  distributed  throughout  tho 
Old  W orld,  with  the  exception  of  the  Australian  region;  but  in 
America  they  are  less  numerous,  end  confined  to  thj  Arctic  and 
northern  temperate  regions,  no  species  being  indigenous  either  te 
bouth  or  Ccntril  America.  There  is  scarcely  any  natural  and  well* 
defined  group  in  the  whole  class  which  preeontB  greater  difficulties 
of  subdivision  than  this;  consequently  zoologists  are  as  j-et  very 
Iritis  agreed  is  to  the  extent-and  boundaries  of  the  genera  into  which 
it  ahoiUd  be  divided.  The  principal  species  will  be  found  more 
particularly  described  under  the  heaaings  Antelofe,  Bisox 
Buffalo,  Cattle,  Chamois,  Eland,  Gnu,  Goat.  Hautebkmt. 
latx,  Ml&k-Ox,  Ntlohav,  Ox,  Sajga,  and  Suxxr. 


Group  TILLODONTIA, 

Here  may  be  noticed  a reenarlcable  group  of  animal*, 
called  by  Marsh  Txllodontia,  tho  remains  of  which  are 
found  abundantly  in  the  Lower  and  Middle  Eocene  beds  of 
North  America.  They  seem  to  combine  the  characters  of 
the  Ungulata,  Rodcntia,  and  Carnivora.  In  the  genua 
TMilhmum  ot  Marah  (probahly  identical  with  the  pre- 
Ttooaiy  described  Anchippodm  of  Leidy)  the  ekoll  resembled 


that  of  the  Beers,  but  the  molar  teeth  were  of  the  Ungulate 
type,  while  tho  large  incisors  were  very  similar  to  those 
of  the  Rodents,  The  skeleton  resembled  that  of  the 
Carnivores,  bat  the  scaphoid  and  lunar  bones  were  diatinet, 
and  there  was  a third  trochanter  on  the  femur.  The  feet 
were  plantigrade,  and  each  had  five  digit*,  all  with  long 
pointed  claws.  In  the  allied  genus  Stylinodon  all  tho  teeth 
were  rootles*  Some  were  as  large  as  a Tapir. 

These,  with  other  similar  animals,  constituting  a group 
called  Tanxodonla , are  included  by  Cope  in  his  large  order 
Bunotheria , to  which  also  the  existing  Insectivora  are 
referred.  Tho  constantly  increasing  knowledge  of  these 
anncctant  forms  adds  to  tho  difficulty  so  often  referred  to 
in  this  article  of  establishing  anything  like  a definite  classi- 
fication of  the  heterodont  mam  mala. 


Order  CARNIVORA. 

Though  the  Carnivora  as  at  present  restricted 1 form  a 
very  natural  and  well-defined  order  among  the  Mammaliq, 
it  is  difficult  to  find  any  important  common  diagnostic 
characters  by  which  they  can  be  absolutely  separated ; 
bat,  as  in  the  case  of  so  many  other  natural  groups,  it  19  by 
the  possession  of  a combination  of  various  characters  that 


1 The  FcrX  of  Ltrmsms  induced  all  the  then  known  *pede3  of  the 
modem  Orders.  CWn«w>ra,  JnsuUtora,  and  Marsvfiaiia. 
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they  must  be  distinguished.  They  are  unguiculute,  and 
have  never  less  than  four  well-developed  toes  on  each  foot, 
with  nails  more  or  less  pointed,  rarely  rudimentary  or 
absent.  The  pollex  and  hallux  are  never  opposable  to  the 
other  digits.  They  are  regularly  diphyodont  and  hetero 
dont,  and  their  teeth  are  always  rooted.1  Their  dentition 
consists  of  small  pointed  incisors,  usually  three  in  number, 
on  each  side  of  each  jaw,  of  which  the  first  is  always  the 
smallest  and  the  third  the  largest,  the  difference  being  most 
marked  in  the  upper  jaw  ; strong  conical,  pointed,  recurved 
canines ; molars  variable,  but  generally,  especially  in  the 
anterior  part  of  the  scries,  more  or  less  compressed,  pointed, 
and  trenchant ; if  tjie  crowns  are  fiat  and  tuberculated  they 
are  never  complex  or  divided  into  lobes  by  deep  inflexions 
of  enamel  The  condyle  of  the  lower  jaw  is  & transversely 
placed  half-cylinder  working  in  & deep  glenoid  fossa  of 
corresponding!  form.  The  brain  varies  much  in  relative 
size  and  form,  but  the  hemispheres  are  never  destitute  of 
well-marked  convolutions.  Tho  stomach  is  always  simple 
and  pyriform.  The  caecum  is  either  absent  or  short  and 
simple,  and  the  colon  is  not  sacculated  or  greatly  wider 
than  the  small  intestine.  Vesicuhe  eem^nales  ore  never 
present.  Cowper’s  glands  are  present  in  some,  absent  in 
other  groups.  The  uterus  is  bicornuate.  The  mammae  are 
abdominal,  and  very  variable  in  number.  The  placenta 
is  deciduate,  and  almost  always  zonary.  The  clavicle  is 
often  entirely  absent,  and  when  present  is  never  complete. 
The  radius  and  ulna  are  distinct  The  scaphoid  and  lunar 
bones  are  always  united  into  one,  an4  there  ia  never  a 
distinct  os  centrale  in  the  adult  The  fibula  is  always  a 
distinct  slender  bone. 

The  large  majority  of  the  species  composing  this  order 
subsist  chiefly  upon  some  variety  of  animal  food,  though 
tnaoy  are  omnivorous,  and  some  few  chiefly,  though  not 
entirely,  vegetable  eaters.  “The  more  typical  forms  livo 
altogether  on  recently-killed  warm-blooded  animals,  and 
their  whole  organization  is  thoroughly  adapted  to  a pre- 
daceous mode  of  life.  In  conformity  with  this  manner  of 
obtaining  their  subsistence  they  are  generally  bold  and 
savage  in  disposition,  though  some  species  are  capable  of 
being  domesticated,  and  when  placed  under  favourable 
circumstances  for  the  development  of  such  qualities  exhibit 
a very  high  degree  of  intelligence  and  fidelity.  The  order 
is  naturally  divided  into  two  suborders,  tho  members  of 
one  being  the  more  typical,  and  mainly  terrestrial  in  their 
mode  of  life,  while  thoso  of  the  other  are  aberrant,  having 
the  whole  of  their  organization  specially  modified  for  living 
habitually  in  water.  These  are  called  respectively  the  True 
or  Fissiped  and  the  Pinniped  Carnivora. 

Suborder  CARNIVORA  VERA  or  FISSITEDIA. 

Generally  adapted  for  terrestrial  progression  and  mode  | 
of  life,  though  some  may  be  partially  aquatic  in  their 
habits.  The  fore  limbs  never  havo  the  first  digit,  or  the 
hind  limbs  the  first  and  fifth  digits,  longer  than  tho  others. 
Incisors  | on  each  side,  with  very  rare  exceptions.  Cerebral 
hemispheres  more  or  less  elongated  ; always  with  three  or 
lour  gyri  on  the  outer  surface  forming  arches  above  each 
other,  the  lowest  surrounding  the  Sylvian  fissure.  Tho 
molar  series  of  teeth  have  not  the  uniform  characters  of 
i hose  of  the  Pinnipedia.  There  is  always  one  tooth  in 
each  jaw  which  is  specially  modified,  and  to  which  the 
name  of 44  sectorial n or  “ camassial  ” tooth  has  been  applied. 
The  teeth  in  front  of  this  are  more  or  less  sharp-pointed 
and  compressed ; the  teeth  behind  it  are  broad  and  tuber- 
culated. Tho  characters  of  the  sectorial  teeth  deserve 
special  attention,  as,  though  fundamentally  the  same 

* Tho  tu»k*  of  the  Walrus,  •ltogethvr  so  aberrant  ia  its  dentition,  *re 
partial  exceptions  to  this  statement,  but  i&  old  individuals  the  pulp 
cavity  fUU  op,  sod  they  cease  to  grow. 
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throughout  the  suborder,  they  arc  greatly  modified  in 
different  genera.  The  upper  sectorial  is  the  most  posterior 
of  the  teeth  which  have  predecessors,  and  is  therefore 
reckoned  as  the  last  premolar  (p  4 of  the  typical  denti- 
tion). It  consists  essentially  of  a more  or  less  compressed 


IE  M 

Fkj.  IIS,— Upper  Sectorial  Teeth  of  Csrniwt t.  I.  FtU i;  II,  Craft;  III.  fVtai 
1,  ■ntrtlnr,  *.  uridkB*,  and  S.  posterior  ruap  of  l>Ud«;  4,  Innar  lobe  supported 
on  distinct  root;  A,  Inner  lobe,  posterior  la  position,  and  without  distinct  root, 
characteristic  of  the  1’riHtm. 


blade  supported  on  two  roots  and  an  inner  lobe  supported 
by  a distinct  root  (see  fig.  116).  The  blade  when  fully 
developed  has  three  cusps  (1,2,  and  3),  but  the  anterior  is 
always  small,  and  often  absent  The  middle  lobe  is  conical, 
high,  and  {tainted ; the  posterior  lobe  has  a compressed 
straight  knife-like  edge.  The  inner  lobe  (4)  varies  very 
much  in  extent,  but  it  is  generally  placed  near  the  anterior 
end  of  the  blade,  though  sometimes  it  is  median  in  position. 


Fio.  III.— Modlflcstknw  of  the  Lower  Sector!. 1 Tooth  In  Cirelrra.  I.  '. 
II,  Cunn  ; III,  J/fi-pttUi  ',  IV,  Infra;  V,  Mctei ; VI,  Cmrt.  1.  sistcrlor 
lobe  of  bUde  ; 2.  posterior  lobe  of  bl*d« ; 3.  inner  tnberclc ; 4,  heel.  It  will 
be  that  the  ttlstlrr  ill*  of  tho  two  ^cott  varies  occordin*  to  tho  develop- 
ment uf  the  portion  of  the  crown  they  hate  respectively  to  support. 


In  tho  Urtidet  alone  both  inner  lobe  and  root  aro  wanting, 
and  there  is  often  a small  internal  and  posterior  cusp  (5) 
without  root  In  this  aberrant  family  also  the  sectorial  iaf 
relatively  to  tho  other  teeth  much  smaller  than  in  the  rest' 
of  the  Carnivora.  The  lower  sectorial  (see  fig.  1 17)  is  the 
moat  anterior  of  the  teeth  without  predecessors  in  tho  niilk 
scries;  it  is  therefore  reckoned  the  first  true  molar  (m  1). 
It  hat  two  roots  supporting  a crown,  consisting  when  fully 
developed  of  a compressed  bilobed  blade  (l  and  2),  a heel 
(4),  and  au  inner  tubercle  (3).  The  lobes  of  the  blade,  of 
which  the  hinder  (2)  is  the  lareer.  ye  separated  by  a notch, 
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generally  prolonged  into  a linear  fissure.  Iu  the  most 
specialized  Carnivora,  as  the  Fdidtt  (I.),  the  blade  alone  is 
developed,  both  heel  and  inner  tubercle  being  absent  or 
rudimentary.  In  others,  as  Mckt  (V.)  and  Unn»  (VL), 
the  heel  is  greatly  developed,  broad,  and  tuberculated.  The 
blade  in  these  cases  is  generally  placed  obliquely,  its  flat  or 
jonvez  (outer)  side  looking  forwards,  so  that  the  two  lobes 
ire  almost  side  by  side,  instead  of  anterior  and  posterior. 
The  inner  tubercle  (3)  is  generally  a conical  pointed  cusp, 
placed  to  the  inner  side  of  the  hinder  lobe  of  the  blade. 
The  special  characters  of  these  teeth  are  more  disguised  in 
the  So*  Otter  LEnhydra)  than  in  any  other  form,  but  oven 
in* it  they  can  be  traced. 

The  toes  are  nearly  always  armed  with  laige,  strong, 
curved,  and  tolerably  sharp  claws,  unsheathing  the  ungual 
phalanges,  and  held  more  firmly  in  their  places  by  broad 
lamias  of  bone  reflected  over  their  attached  ends  from  the 
bases  of  the  phalanges.  In  some  forms,  most  notably  the 
Felidx,  these  claws  are  “ retractile.0  The  ungual  phalanx, 
with  the  claw  attached,  folds  back  in  the  fore  foot  into  a 
sheath  by  the  outer  or  ulnar  side  of  the  middlo  phalanx  of 
the  digit,  being  retained  in  this  position  when  the  animal 
is  at  rest  by  a strong  elastic  ligament.  In  the  hind  foot 
the  ungual  phalanx  is  retracted  on  to  the  top,  and  not  the 
side  of  the  middle  phalanx.  By  the  action  of  the  deep  flexor 
muscles,  the  ungual  phalanges  are  straightened  out,  the 
claws  protruded  from  their  sheath,  and  the  soft  " velvety  " 
paw  boeomes  suddenly  converted  into  a most  formidable 
weapon  of  offence.  The  habitual  retraction  of  the  claws  pre- 
serves their  points  from  wear  in  ordinary  progression. 

The  Fissipedal  Carnivora  were  divided  by  Cuvier  into  two 
groups,  according  to  the  position  of  the  feet  in  walking, — 
the  Planligrada,  or  those  that  place  the  wbolo  of  the  soles 
to  the  ground,  and  the  Digitigrada^  or  those  that  walk  only 
on  the  toes ; and  the  difference  between  these  groups  was 
considered  of  equal  importance  to  that  which  separated 
from  them  both  the  Pinnigrada  or  Seals.  The  distinction 
is,  however,  quite  aA  artificial  one,  and  every  intermediate 
condition  exists  between  the  extreme  typical  plantigrado 
gait  of  the  Bears  and  the  truly  digitigrsule  walk  of  tlie  Cats 
and  Dogs ; in  fact,  the  greater  number  of  the  Carnivora 
belong  to  neither  one  form  nor  the  other,  but  may  be  called 
“ subplantigrade,”  often  when  at  rest  applying  the  whole 
of  the  sole  to  the  ground,  but  keeping  the  heel  raised  to  a 
greater  or  less  extent  when  walking. 

A more  natural  classification  is  into  three  distinct 
sections,  of  which  the  Cats,  the  Dog*,  and  the  Bears 
may  be  respectively  taken  as  Representatives,  and  which 
are  hence  called  jEluroidta,  Cynoidea , and  Arctoidea. 
This  division  is  founded  mainly  on  characters  exhibited  by 
the  base  of  the  skull,  but  is  corroborated  by  the  structure 
of  other  parts.1  The  presence  or  absence  of  a bridge  of 
bone,  covering  the  external  carotid  artery  in  a part  of  its 
course  by  the  side  of  the  alispbenoid  bone,  and  enclosing 
the  "allsphenoid  canal,”  a character  to  which  the  late  Mr 
U.  N.  Turner  first  drew  attention,  might .seem unimportant 
at  first  sight,  but  it  is  curiously  constant  in  certain  groups, 
which  we  have  other  reasons,  derived  often  from  a com- 
bination of  less  easily  definable  characters,  to  regard  as 
natural.  It  is  therefore  generally  mentioned  in  the  follow- 
ing family  definitions. 

Section  &LUBOIDEA. 

The  ASluroidea  or  Cat-like  forms  include  the  Fdidm,  Vivcrridm, 
PrvUlidtt , and  If  y arm'd. t. 

See  W.  H.  Flower,  “On  the  Value  of  tit*  Characters  at  the  Bom 
of  ths  Cranium  in  the  Clarification  of  the  order  Oerwiwm,*  Pnx. 
ZoU.  Soc .,  1869,  p.  4 ; St  fJeorjje  Mivart,  "On  the  Chissuiicaifan  and 
Distribution  of  the  JUnrouUa,u  ibid.,  1882,  p.  135;  and  Id.,  Tke 
Cal,  an  Introduction  ip  the  > Study  oj  backboned  Animal *.  especially  ' 
VammaL.  1681. 


Family  Felidje. 

True  molars  reduced  to  one  above  and  below,  that  of  the  upper 
jaw  very  anull  and  transversely  extended.  Only  two  inferior  pre- 
molars.  Auditory  bulla  not  externally  constricted,  but  intcru&Uy 
divided  by  a septum.  No  olisphcnold  canal.  Carotid  canal  very 
minute.  Digits  5-4.  Dorsal  vertebra*  13. 

Fell*. — Tho  whole  structure  of  the  animals  of  ttua  genus  ex- 
hibits the  carnivorous  type  in  its  fullest  perfection.  Dentition: 
i i,  c f,  p 4,  m f ; total  30.  Tho  upper  anterior  premolar, 
always  small,  may  sometimes  he  absent  without  any  other  modifi- 
cation in  the  dental  or  other  structures.  Such  a variation  should 
not  therefore  be  considered  as  of  generic  importance.  Incisors  very 
small  Canines  large,  strong,  slightly  recurved,  with  trenchant 
edges  and  sharp  points,  and  placed  wide  apart.  Premolars  com- 
pressed and  sharp-pointed.  The  most  posterior  in  the  upper  jaw  (tho 
aaclarial)  a very  large  tooth,  consisting  of  a subcompressad  blade, 
divided  into  three  unequal  cusps  supported  by  two  roots,  with  a 
very  small  inner  lobe  placed  near  the  front  cud  of  the  tooth  and 
supported  by  a distinct  root  Tho  upper  true  molar  a very  small 
tubercular  tooth  placed  more  or  Ic-ss  transversely  at  tlio  inner  side 
of  the  hinder  end  of  the  lust.  In  the  lower  jaw  £ie  true  molnr 
(sectorial)  reduced  to  the  blade  alone,  which  ia  very  large,  trenchant, 
and  much  compressed,  divided  into  two  snbequal  lobes.  Occasion- 
ally it  has  a rudimentary  heel,  but  never  an  inner  tubercle.  The  skull 
generally  is  short  and  rounded,  though  proportionally  more  elou- 
uted  in  the  larger  forms.  The  facial  )wrtion  Is  especially  short  and 
road,  and  the  zygomatic  arches  very  wide  and  atrong.  The  aoditory 
bulbs  are  large,  rounded,  and  smooth.  Vertebra  : C 7,  D 13,  L 7, 
S 3,  C 13-29.  Clavicle*  better  developed  than  in  other  Carnivora, 
but  not  articulating  with  either  the  shoulder  bonea  or  sternum. 
Limbs  digitigrade.  Anterior  (Vet  with  five  toes,  the  third  and 
fourth  nearly  equal  and  longest,  the  second  slightly  and  the  fifth 
considerably  shorter ; the  poll.- x still  shorter,  not  reaching  as  far 
&b  the  mctacarpo-pbaiangeal  articulation  of  the  second.  Hind  feet 
with  only  four  toes.  The  third  and  fourth  the  longest,  the  second 
and  fifth  somewhat  shorter  and  nearly  equal ; the  luillax  represented 
only  by  the  rudimentary  metatarsal  bone.  The  clam's  all  very 
large,  strongly  curved,  compressed,  very  sham,  and  exhibiting  the 
retractile  condition  in  the  highest  degree.  The  tail  varies  greatly 
in  length,  being  in  «ome  a mere  stump,  in  others  nearly  as  long  a* 
the  body.  Kara  of  moderate  size,  more  or  less  triangular  and 
pointed.  Eyes  ratbsr  large.  Iris  very  mobile,  and  with  a 
pupillary  aperture  which  cou tracts  under  the  influence  of  light  ia 
some  species  to  a nairow  vertical  slit,  in  others  to  an  oral,  and  ia 
somo  to  a circular  aperture.  Tongue  thickly  covered  with  sharp- 
pointed,  recurved  horny  papitlw.  Cecum  small  and  simple. 

As  in  structure  so  in  habits,  the  Cats  rosy  bo  considered  the  most 
specialized  of  all  the  Carnivora,  All  the  known  members  of  the 
genus  feed,  in  the  natural  state,  almost  exclusively  on  warm-blooded 
animals  which  they  have  themselves  killed.  One  Indian  species 
(F.  viccrrina ) is  said  to  prey  on  fish  and  even  freshwater  molluscs. 
Unlike  the  Dogs,  they  never  associate  in  packs,  and  rarely  hunt  their 
prey  in  open  ground,  but  from  some  place  of  concealment  wait 
uutil  tie  unsuspecting  victim  comes  wituin  reach,  or  with  noiseless 
and  stealthy  tread,  ciouehing  cla*e  to  the  ground  for  concealment, 
approach  near  enough  to  make  the  fatal  spring.  In  this  manner 
they  frequently  attack  ami  kill  animals  considerably  exceeding  their 
own  sire.  They  arc  mostly  nocturnal,  and  the  greater  number, 
esj*cially  the  smaller  species,  more  or  less  arboreal.  None  arc 
nquatic,  and  all  take  to  the  water  with  reluctance,  though  some  may 
habitually  haunt  thi  bstloa  of  rivers  or  pools,  because  they  more 
easily  obtain  their  prey  in-such  situations.  The  numerous  specie* 
of  the  genus  arc  very  widely  diffused  over  the  greater  port  of  the 
habitable  world,  though  most  abundant  in  the  warm  latitudes  of 
both  hemispheres.  No  species  arc,  however,  found  in  the  Australian 
region,  or  in  Madagascar.  Although  the  Old-World  and  New- 
World  Cats  (except  perhaps  the  Northern  Lynx)  are  sll  specifically 
distinct,  no  common  structural  character  has  been  pointed  out  by 
which  the  former  can  be  separated  from  tho  latter.  On  the  con- 
trary, most  of  the  minor  groups  into  which  the  gcnuB  has  been 
divided  have  representatives  iu  both  hemispheres. 

Notwithstanding  the  considerable  diversity  in  txtern*l  appearance 
I and  size  between  different  members  of  this  extensive  genus,  the 
I structural  differences  are  but  slight,  and  bo  variously  combined  in 
| different  species  that  the  numerous  attempts  hitherto  made  to 
i subdivide  it  are  all  unsatisfactory  and  artificial.  The  principal 
differences  are  to  bo  found  in  tho  form  of  tbo  cranium,  especially  of 
the  nasal  and  adjoining  bones,  the  completeness  of  the  bony  orbit 
posteriorly,  the  development  of  the  first  upper  premolar  and  of  the 
inner  lobe  of  the  upper  sectorial,  the  length  of  the  tail,  the  form  cl 
the  pupil,  and  the  condition  and  coloration  of  the  fur,  especially 
tbs  presence  or  absence  of  tufts  or  pencils  of  hair  on  the  external 
c urt.  There  is  one  decidedly  nherraut  form,  which  enables  its  to 
divide  the  genus  into  two  sections,  to  which  the  rank  of  genera  is 
sometimes  accorded. 

1.  Felie  proper.— A distinctly  cusped  inner  lobe  to  the  upper 
sectorial  loath.  Claws  completely  retractile.  There  ore  about 
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fifty  species,  of  wv{-v  the  following  arc  tho  most  important  and  beat 

known. 

A.  Old-  World  Specif*. 

For  F.  leo,  see  Lion;  and  for  F.  tigria , ace  TiOEK.  With  regard 
to  F.  pardus,  the  Leopard  or  Panther,  it  is  still  a matter  of  un- 
certainty whether  the  largo  spotted  Cats  to  which  these  names 
aro  given,  found  chiefly  in  wooded  districts  through  nearly  the 
whole  of  Africa  and  the  warmer  parts  of  Asia  as  far  as  Japan,  belong 
to  one  or  several  *i«cies.  See  Leopard.  F.  nncia,  the  Ounce, 
inhabits  tbc  highlands  of  Central  Asia,  from  the  snowy  mountains 
of  Tibet  to  the  southern  parts  of  Siberia,  At  altitudes  of  from  9000 
to  18,000  feet  abovo  the  sea.  It  is  about  the  size  of  the  common 
Leopard,  bat  lighter  in  coloar,  with  longer  fur  and  less  distinct 
snot*.  Its  skull  differs  in  shape  from  that  of  ail  the  other  Felidae, 
the  facial  portion  being  very  broad,  the  nasal  bones  especially  being 
wide  and  depressed,  and  the  zygomatic  arches  very  strong  ami 
deep.  F.  macroetlis,  the  Clouded  Tiger,  is  a beautifully  marked 
species,  with  elongated  head  and  body,  long  tail,  and  rather  short 
limbs.  The  canine  teeth  are  proportionally  longer  thau  in  any  exist- 
ing Member  of  the  genus.  It  is  thoroughly  arboreal,  and  is  found 
in  the  forests  of  south-east  Asia  and  tho  islands  of  Sumnlm,  Java, 
Borneo,  and  Formosa.  F.  serral,  the  Serral,  from  South  Africa,  is 
vellow  With  black  spots,  and  lias  a abort  tail  and  large  ears. 
Numerous  smaller  specks  called  Tiger  Cats  and  Wild  Cats,  many  of 
them  by  no  means  clearly  defined  zoologically,  are  found  through- 
out the  warmer  parts  of  Asia  and  Africa.  The  Wild  Cat  of  Europe, 
F.  at: ict,  still  inhabits  the  mountainous  and  wooded  parts  of  Gn*nt 
Britain.  The  Domestic  Cat  is  an  introduced  species,  and  generally 
supposed  to  be  derived  from  F.  mam'culala  of  Egypt  and  Syria. 
Moderate  sized  Cats,  with  short  tails,  rather  longmnbs,  especially 
tho  hinder  ones,  and  tufts  or  pencils  of  hair  on  their  cars,  are  called 
Lynxes.  See  Lynx. 

B.  Kew-  World  Specie*. 

F.  concolor,  tbc  Puma  or  Cougunr,  commonly  called  " Panther  ” 
in  the  United  States,  is  about  the  size  of  a Leopard,  bat  of  an  uni- 
form brown  coloar,  spotted  only  when  young,  and. is  extensively 
distributed  in  both  North  and  South  America,  ranging  between 
the  parallels  of  60*  K.  sod  50*  S.  F.  one a,  the  Jaguar,  is  a larger 
and  more  powerful  animal  than  the  last,  and  more  resembles  the 
Leopard  in  ita  colours.  It  also  ia  found  in  both  North  and  South 
America,  but  with  less  extensive  range,  reaching  northwards  only 
as  far  as  Texas,  and  south  wants  nearly  to  Patagonia.  See  Jaguar. 
F.  pardalif,  and  several  allied  smaller  elegantly-spotted  species  in- 
habiting the  intratropical  regions  of  America,  are  commonly  con- 
founded under  tho  name  of  Ocelot  or  Tiger  Cat.  F.  yaguarundi, 
rather  larger  than  the  Domestic  Cat,  with  an  elongated  head  and 
body,  and  of  a uniform  brownish-grey  colour,  ranges  from  Mata- 
roaris  to  Paraguay.  F.  eyra  is  a small  Cat,  very  Musteline  in  form, 
having  an  elongated  head,  body,  ami  tail,  and  short  limbs,  and  ie  also 
of  a uniform  light  reddish-brown  colour.  It  is  a native  of  South 
America  and  Mexico.  F.  paytras  is  tho  Pampas  Cat.  Four  species 
of  Lvux  are  described  from  North  America,  buj  It  is  doubtful 
whether  these  are  specifically  distinct  from  each  other  and  from 
the  Lynx  of  northern  Europe. 

2.  C'ynmhtriu. — Sometime*  considered  as  a distinct  genua.  Hie 
Cheetah  or  Hunting  Leopard,  F.jubat  a,  is  distinguished  fromthe  other 
Felidae  by  the  inner  lobe  of  the  upper  sectorial,  though  supported 
by  a distinct  root,  having  no  salient  cast*  upon  it,  by  the  tubercular 
molar  being  more  in  a lino  with  the  other  teeth,  and  by  tho  claws 
being  smaller,  less  curved,  and  less  completely  retractile,  owing  to 
the  feebler  development  of  the  elastic  ligaments.  The  skull  is  short 
and  high,  with  the  frontal  region  broad  and  elevated  iu  consequence 
of  the  Urge  development  of  the  frontal  air-d  nu.se*.  The  head  is  small 
and  round,  the  body  light,  the  limbs  and  tail  long.  Its  colour  is 
palo  yellowish -brown  with  small  black  spots.  Tho  Cheetah  is  less 
savage  and  more  cosily  tamed  than  m»»t  of  tho  Cats.  In  Asia  it 
has  been  trained  for  the  chass  of  the  Antelope.  It  has  rather  an 
extensive  geographical  range  from  the  Cape  of  Good  Hope,  through- 
out Africa  and  yio  south- western  parte  of  Asia,  as  far  as  southern 
India. 

F*mil  Felidae — Numerous  extinct  species  of  the  genus  are  found 
in  Pleistocene,  Pliocene,and  even  later  Miocene  deposits  sn  Europe, 
Asia,  ^id  America.  Among  them  ia  the  Cave  Lion,  F.  ypri.va,  which 
can  scarcely  be  separated  specifically  from  F.  leo,  and  of  which 
abnndnut  remains  are  found  in  caves  in  Eugland  and  other  parts  of 
P.uro|>e.  F.  crietala,  from  the  Siwaltk  Hills,  intermediate  in  size 
between  a Tiger  am  Jaguar,  is  distingnishod  from  the  other  Ftlidm 
by  tho  shortness  of  tho  face  as  compared  with  the  cranial  part  of  the 
skull.  These  and  many  others,  mostly  of  smaller  size,  present  no 
greater  modifications  of  form  than  the  various  existing  members  of 
the  genus  Fclis,  and  can  therefore  bo  properly  included  within  its 
limits;  but  numerous  other  forms  are  gradually  becoming  known, 
specially  through  the  researches  of  American  paleontologists, 
which,  though  evidently  animals  of  the  same  general  type  and 
vnerafbro  to  Le  included  in  the  family  Fetid* e,  depart  so  nmeb  in 
various  details  of  structure  that  they  must  bo  placed  in  different 
genera.  As  one  of  tlie  points  in  which  Felie  manifests  ita  special- 


ALIA  435 

ization  is  the  reduction  of  tho  number  of  the  molur  series  of  teeth, 
with  ''oneomitant  shortening  of  the  jaw*,  it  might  be  supposed 
that  in  the  earlier  and  perhaps  ancestral  forms  these  teeth  would 
bo  more  numerous  and  approach  more  nearly  to  the  primitive  nr 
typical  number  or  the  beterodont  mammals,  viz.,  seven  on  each  side. 
This  is  actually  the  cose.  One  European  form  (also  recently  found 
in  America)  to  which  Genrais  ha*  given  the  name  of  J'seudmlttnu, 
of  Miocene  age,  has  the  dontition  of  Feli i with  an  addition  of  one 
premoiar  in  the  lower  jaw ; but  others  have  a still  larger  number,  as 
Arehmurus  debilie  of  Cope  from  the  American  Miocene,  about  tbe 
size  of  a Panther,  which  has  four  promoters  and  a tubercular  molar 
in  the  npper  jaw,  and  three  prcraolars  and  two  molars  iu  the  lower 
jaw.  A tubercular  molar  in  the  lower  jaw,  behind  the  sectorial,  also 
occurs  in  jElurogah,  Dinicti*,  and  Atm  rami.  Another  tendency 
to  generalization  is  the  existence  in  some  forms,  ss  Uoplopkonev*, 
of  a posterior  lobe  or  heel  to  the  inferior  sectorial,  found  in  nearly 
all  Carnivores  except  the  existing  Felidae-.  On  the  other  hand  some 
of  the  extinct  Felidm  show  a most  remarkable  tendency  towards  a 
specialization  not  occurring  iu  any  of  the  surviving  members  of  the 
family,  viz,,  an  enormous  development  of  the  upper  canines,  with 
which  is  usually- associated  an  expansion  downwards  and  flattening 
of  the  anterior  part  of  the  rainas  of  the  lower  jaw,  on  the  outer  side 
of  which  the  ranine  lies,  when  the  mouth  is  closed.  In  Smtlod/m 
naeogeue,  the  Sabre-toothed  Tiger,  from  the  caves  of  Brazil  and  alto 
from  Pleistocene  deposits  near  Buenos  Ayres,  an  animal  about  tho 
size  of  a Tiger,  these  teeth  are  7 inches  in  length,  greatly  roinpiewtfd. 
and  finely  arrested  on  the  trenchant  anterior  edges.  Similar  rerra- 
tions  are  seen  on  a much  fainter  scale  in  the  unworn  teeth  of  modem 
Tigers.  Many  modifications  of  this  commonly-called  “tnachorrodonr  " 
type  have  been  met  with  boll*  in  the  Old  and  New  World  to  which 
tuc  names  of  Mackmrodva , Drepn notion,  Smilodon,  Uoplopfurry-u%, 
Diniclit,  Pogonodtm,  Ac.,  have  been  given.  A very  remarkable  form, 
Eusmilus,  differs  from  all  other  known  Felines  in  having  only  foCr 
incisors  in  the  lower  jaw,  and  a pair  of  small  canines  separated 
by  a very  long  diastema  from  the  next  teeth,  which  consist  only  of 
one  premolar  and  one  sectorial  true  molar.  The  lower  jaw  is 
enormously  expanded  towards  the  Bymphyst*  to  protect  the  large 
upper  canines.  This  animal  then,  although  of  Eocene  age,  appears 
to  form  tbe  culminating  development  of  the  sabre-toothed  or  nuu  hx- 
rodont  dontition,  the  most  specially  carnivorous  typo-  of  structure 
known. 

Copt,  divides  all  the  known  Feline  animals  into  two  families, 
F fluke  and  A'irorarwfjB,1  distinguished  by  the  characters  of  tho 
foramina  at  the  base  of  tbe  cranium,  tbe  former  being  of  more 
modern  origin  than  the  latter,  the  members  of  which  are  all 
extinct,  and  which  seem  to  connect  the  Cots  with  still  more 
primitive  types  of  Carnivora . 

Family  Viveeridje. 

Premolsrs  3 or4.  Molars  | or  f . Auditory  bnlla  externally  con- 
stricted, and  divided  by  a septum.  An  alisphenoid  canal  (with  very 
raro  exceptions).  Carotid  canal  distinct  as  a groove  <m  the  side  of 
the  bulla.  Digits  usually  5-5,  but  sometimes,  the  pollex  or  liallnx 
or  both  may  be  wanting.  Dorsal  vertebra:  18  or  14.  Limited  ia 
distribution  to  the  Old  World. 

The  subfamily  Gryptoproctiu®  contains  the  single  genus  Cnp- 
loprocta.  Dentition : i i,  e f,  p J,  m } - l ; total  86.  The  teeth 
generally  closely  resemble  those  of  the  Felidae.  The  fibst  premolar 
of  both  jaws  is  very  minute  and  early  deridnous.  Tho  upper 
Factorial  has  a very  small  inner  lobe,  quite  at  the  anterior  part  of 
the  tooth.  Tbe  tmo  molar  ia  very  small  and  pin.  ed  transversely. 
The  lower  sectorial  has  a large  trenchant  bilobed  blade,  and  a very 
minute  heel,  but  no  inner  tubercle.  Skull  generally  like  that  of 
Folia,  but  proportionately  longer  and  narrower.  Orbit  widely  opm 
behind.  Vertebra:  C 7,  D 13,  L 7,  S3,  C 29.  Body  elongated. 
Lunbs  moderate  in  size.  Feet  subplan tigrade  ; five  well-developed 
toes  on  each,  with  sharp,  compressed,  retractile  claws.  Ears  mode- 
rate. Tail  long  and  cylindrical, 

Tho  only  known  species,  C.  /cnee,  the  “ Foussa"  of  the  Malagasy, 
is  peculiar  to  Madagascar,  being  the  largest  carnivorous  animal  in 
tbe  island.  It  i*  about  twice  the  size  of  the  common  Cat  (5  feet  from 
noae  to  end  of  tail),  with  short  dose  fur  of  nearly  uniform  palcbrowni 
Little  is  as  yet  known  of  its  habits,  except  that  it  is  nocturnal,  fre- 
quently attacks  and  carries  off  goats,  and  especially  kids,  and  shows 
great  ferocity  when  wounded,  on  which  account  it  is  much  dreadrd 
by  tho  native*. 

Tho  remaining  numerous  specific  aud  p-nerie  modifications  found 
in  the  existing  animals  belonging  to  this  family  seem  to  group 
1 themselves  mainly  into  two  tolerably  distinct  group*,  distinguishable 
by  the  characters  of  the  auditory  bulla  and  neighbouring  parts  of 
the  bare  of  the  skull,  and  by  tho  structure  of  the  fret.  The  one 
form  has  tho  cenas  Viverra  or  Civet  Cats  for  its  most  typical  repre- 
sentative, ana  the  other  Uerptxtes  or  the  Ichneumons. 

Subfhmily  Viverrinm. — Auditory  bulla  oval  or  rather  conic  d. 
broad  and  truncated  and  not  eTerted  behind,  narrow  in  froti*.  an  I 
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monj  or  less  compressed  at  ttie  sidca.  The  out^r  or  anterior 
chamber  very  small  and  flat  The  in  nit  us  with  scarcely  any  inferior 
lip,  its  orifii  d being  close  to  the  tympouic  ring.  Pat-occipital  pro- 
cess  triangular,  its  apex  projoctiug  slightly  beyond  the  bulla.  Claws 
strongly  curved  and  more  or  less  retractile. 

Ki  terra. — Dentition:  i 3*  e }•  P It  m l”H  '*  total  40.  Skull 
elongated;  facial  portion' small  and  compressed.  Orbits  well- 
defined  but  incomplete  behind.  Vertebras:  C 7,  D 13,  L 7 (or  Dll, 
L 6),  S 8,  C 22-30.  Body  elongated  and  compressed.  Heml 
pointed  in  front ; cars  rather  small.  Extremities  short  Feet 
small  and  rounded.  Toes  short,  five  on  each  foot  First  toe  both 
on  fore  and  hind  feet  much  shorter  than  the  others.  Palms  and 
soles  covered  with  hair,  except  the  pads  of  the  feet  and  toes,  and 
iu  some  species  s narrow  central  line  on  the  under  side  of  the  sole, 
extending  backwards  nearly  to  the  lictrl.  Tail  moderate  or  long. 
A pair  oHarge  glandular  follicles  situated  on  the  perineum  (in  both 
sexes),  and  secreting  in  most  species  an  oily  substance  of  a 
peculiarly  penetrating  odour. 

The  numerous  species  of  this  genus  form  a large  scries,  the  two 
extremes  of  which  differ  considerably,  but  the  several  sections  into 
which  they  may  be  divided  blend  so  into  one  another  that  it  is 
difficult  to  differentiate  them  sharply.  (1)  Vietrra  protier.  Tide 
includes  the  largest  species.  The  teeth  are  stouter  ana  loss  com* 
pressed  than  in  the  other  sections.  The  second  upper  molar 
especially  larger.  Tho  auditory  bulla  smaller  and  more  pointed  in 
frout.  Body  shorter  and  atontcr ; limbs  longer ; tall  shorter, 
tapering.  Under  aide  of  tarsns  completely  covered  with  liuir. 
Claws  loneer  and  le«  retractile.  Fur  rather  long  and  loose,  and 
iu  the  middle  line  of  the  neqk  aud  back  especially  elongated  so  as 
to  form  a sort  of  crest  or  mane.  Pupil  circular  when  contracted. 
Perineal  glands  great  ly  developed.  These  characters  apply  especial  ly 
to  V.  civdta,  the  African  Civet,  or  “ Civet  Cat"  os  it  is  commonly 
called,  an  animal  rather  larger  than  a common  Fox,  and  an  inhabi- 
tant of  intratropical  Africa.  V z ibdia,  the  Indian  Civet,  of  about 
equal  size,  approaches  in  many  respects,  especially  iu  tho  characters 
of  the  teeth  and  feet  and  absence  of  the  crest  of  elongated  hair  ou 
the  back,  to  the  next  section.  It  inhabits  Bengal,  China,  the 
Malay  Peninsula,  and  adjoining  islands.  V.  laNgalunga  is  n 
smaller  but  nearly  allied  animal  from  the  same  part  of  the  world. 
From  these  three  » pedes  and  the  next  the  civet  of  commerce,  once 
so  much  admired  as  a perfume  in  England,  and  still  largely  used 
in  the  East,  is  obtained.  Tho  animals  are  kept  in  cages,  and 
the  odoriferous  secretion  collected  by  icraping  the  interior  of  the 
perineal  follicles  with  a spoon  or  spatula.  (2)  Viccrricnla.  This 
section  resembles  generally  tho  next,  but  with  the  whole  of  the 
under  side  of  the  tarsus  hairy.  Alisphenoid  canal  generally  absent. 
lr.  malacccnsis,  the  Basse,  inhabiting  Indio,  Chins,  Java,  and 
Sumatra,  is  an  elegant  littlo  animal,  which  affords  a favourite 
perfume  to  the  Japanese.  (3)  Gcnclla.  The  Cenettes  are  smaller 
animals,  with  more  elongated  and  slender  bodies,  and  shorter  limits 
than  the  Civets.  Skull  elongated  and  narrow.  Auditory  bulla 
large,  elongated,  rounded  at  Doth  enda.  Teeth  compressed  and 
sharp-pointed  ; a lo,be  on  the  inner  side  of  tho  third  upper  prcmolar 
not  present  in  the  previous  section.  Pupil  contracting  to  a linear 
aperture*  Tail  long,  slender,  ringed.  Fut  short  and  soft,  spotted 
or  cloudy.  Under  side  of  the  torso-metatarsus  w ith  a narrow  longi- 
tudinal bald  streak.  V.  gendta , tho  common  Cenctte,  is  found  in 
Frauco  south  of  the  river  Loire,  Spain,  south-western  Asia,  and 
Africa  from  Barbary  to  the  Cape.  K.  fclina , Wlipifrlll^  tigriua, 
and  pardali $ are  other  named  species,  all  African  in  habitat  (4) 
fa«u.  V.  fossa,  from  Madagascar,  may  belong  to  » distinct  section 
or  genas,  but  its  structure  is  very  imperfectly  known.  (5)  In  some 
of  tho  smallest  species  the  second  upper  molar  (already  reduced  to 
very  small  dimension*  in  the  CenctteB)  is  absent ; in  other  reaped# 
their  dentition  agrees  with  section  3.  V.  gracilis  and  V.  patdicolor, 
both  from  southern  Asia,  constitute  the  genus  Prumodo*t  of  Hors- 
field ; V.  richardsonii,  from  Watt  Africa,  the  genus  Poiana  of  Cray. 
The  former  has  the  buck  of  the  tarsus  hairy,  tho  latter  lias  a narrow 
naked  streak  os  in  the  Ccr.ettca. 

All  the  animals  of  this  genus  are,  for  their  size,  extremely  active, 
fierce,  and  nnadoua.  They  feed  chiefly  on  small  mammals  and 
birds. 

Arclidts.  —Dentition : i c f,  p $,  n*  |-]f ; total  40.  Tho 
posterior  upper  roelar  and  the  first  lower  premolar  very  often  absent 
Molar  tcctn  generally  small  and  roundcu,  with  a distinct  interval 
between  every  two,  but  formed  generally  on  tho  same  pattern  as 
J’arodoxurus.  Vertebrae*  C 7,  D 14,  L 5,  8 3,  C 34.  Body  elon- 
gated. Head  broad  liehind,  with  a small  pointed  face.  Whiskers 
long  and  numerous.  Ears  small,  rounded,  but  clothed  with  a 
pencil  of  long  hairs.  Eyes  small.  Limbs  short  Boles  and  palms 

• •road,  entirely  naked.’  Tail  very  long  and  prehensile.  Fur 
long  and  harsh.  Cecum  extremely  small.  But  one  species  is 
known,  A.  lintnrong,  the  Binturong,  an  inhabitant  of  southern 
Aria  from  Nepal  through  the  Malay  Peninsula  to  the  islands  of 
Sumatra  and  Java.  Although  structurally  agreeing  closely  with 
the  Paradoxures,  its  tufted  ears,  long,  coarse,  and  »f»rk  hair,  and 

• tvhetiaila  tail  givs  it  a very  different  external  appearance.  _ It  b 
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slow  and  cautious  In  its  movements,  chiefly  if  not  entirely  arboreal, 
ami  appears  to  feed  on  vegetable  as  wi  ll  as  animal  substances. 

Faiadoxurns. — Dentition:  i g,  c jt  J,  m !-H;  total  40.  The 
blunt  and  rounded  form  of  tho  cusps  of  the  hinder  prcmolar 
and  the  molar  teeth  distinguishes  this  genus  fiom  most  of  the 
members  of  the  family.  Vertebra : C 7, 1)  13,  L 7,  S 3,  C 29-30. 
Head  pointed  in  front.  Ears  small,  rounded.  Body  long.  Limbs 
moderate.  Palms  and  soles  almost  entirely  naked.  Claws  com- 
pletely retractile.  Tsil  long,  non-prchcnnlo.  The  Farodoxurvs 
or  Palm-Civets  are  less  strictly  carnivorous  than  the  other  members 
of  tho  family.  They  arc  mostly  about  tho  size  of  tho  common  Cat, 
or  rather  larger,  aud  nro  partly  arboreal  hi  their  habits.  The  apccies 
are  rntber  numerous,  and  present  considerable  variations  in  tlio 
details  of  the  form  and  sizo  of  their  molar  teeth.  They  aw 
restricted  geographically  to  southern  Asia  and  the  Indo-Malayuu 
archipelago.  The  best  known  species  are  P.  bandar , P.  r cylaniats, 
P.  typiu,  P.  mtuangt »,  P.  larrtUa,  and  P.  grayi.  P.  virgata  has 
been  sejiarated  from  the  others,  and  raised  into  a distiuct  genua, 
Arctogalc,  on  account  of  the  smallness  of  the  teeth  and  the  elonga- 
tion of  tho  bony  nolata.  Otherwise  it  seems  not  to  differ  from  tho 
others. 

Aandinia  contains  one  species,  /*.  oinolata,  a somewhat  aberrant 
Paradoxure,  from  West  Africa.  It  b rather  smaller  than  the  true 
Paradoxurcs,  bus  smaller  and  more  pointed  molar  teeth,  and  no 
c-vcuuu  The  wall  of  tho  inner  chamber  of  tho  auditory  bulla 
remains  through  lifo  unossified. 

J/emiga/at,  another  modification  of  the  Paradoxure  tyjie,  con- 
tains one  species,  It,  hanhcickii,  from  Borneo,  an  elegant-looking 
animal,  smaller  and  more  slender  than  the  Paradoxurea,  of  light  grey 
colour,  with  transverse  broad  dark  bonds  across  the  back  and  loins. 

CgHognlc  also  contains  one  species,  C.  bcnncUii,  Gray  (described  by 
8.  MUller  under  tho  name  of  PotamojxhilHa  Uirbatus),  from  Borneo.1 
This  b a curious  Otter-liko  modification  of  the  Yiverrine  typo, 
having  scnii-aquatic  habits,  both  swimming  in  thownter  and  climb- 
ing trees,  living  upon  fish,  Crustacea,  small  mammals,  birds,  and  fruit. 
Tho  number  and  general  arrangement  of  ita  teeth  are  as  in  Para- 
domrnt,  but  tho  premolora  are  peculiarly  elongated,  compressed, 
pointed,  aud  recurved,  somewhat  as  in  the  Scab,  though  the  molars 
are  tuberculated.  The  head  b elongated,  the  muzzle  broad  ami 
depressed.  Whiskers  very  long  and  abundant.  Ears  small  and 
rounded.  Toes  short  and  slightly  webbed  at  tho  base.  Tail  short, 
cylindrical,  covered  with  short  hair.  Fur  very  denso  and  soft,  of 
a dark  brown  colour,  mixed  with  black  and  grey. 

Subfamily  Herpastinao. — Auditory  bulla  very  prominent,  and 
somewhat  pear-shaped,  tho  posterior  chamber  being  large,  rounded, 
and  generally  with  its  greatest  promiuenco  to  tho  outer  side.  Tins 
anterior  chamber  considerably  dilated,  and  produced  into  a short 
inferior  wall  to  tho  auditory  meatus  in  which  is  a depression  or 
vacuity  just  below  tho  centra  of  the  opening  of  tlio  meatus. 
Sometimes  this  vacuity  b continued  into  tho  meatus,  forming  a 
narrow  fissure.  The  paroccipital  process  docs  not  project  beyoud 
tho  bulla,  but  Is  spread  out  ana  lost  (in  adult  animals)  on  ita 
posterior  surface.  Toes  straight ; clowa  lengthened,  exscitcd,  non- 
retractile. 

Jterpesfea.— Dentition : < J,  c },  p $,  sometimes  ui } ; 40  or  30. 
Teeth  of  molar  series  generally  with  strongly-developed,  sharply- 
pointed  cusps.  Skull  elongated,  constricted  behind  the  oibits. 
Face  short  and  compressed.  Frontal  region  brood  and  arched.  Post- 
orbital  processes  of  frontal  and  malar  bones  well-developed,  gene- 
rally meeting  so  as  to  complete  tho  circle  of  the  orbit  behind. 
Vertebra::  C 7,  D 13,  L 7,  S3,  C 21-20.  Head  pointed  in  front 
Ears  short  and  rounded.  Body  very  long  aod  slender.  Extrem- 
ities short.  Five  toes  on  each  foot,  the  first,  especially  that  on  the 
bind  foot,  very  short  Toes  free,  or  but  slightly  palmated.  Palms 
naked.  Distal  portion  of  soles  naked,  under  surface  of  tarsus  and 
metatarsus  clothed  with  hair.  Tail  long  or  moderate,  generally  thick 
at  the  base,  and  sometimes  covered  with  more  or  less  elongated  hair. 
The  longer  hairs  covering  the  body  and  tail  almost  always  simulated. 
This  genus  contains  a very  laigc  number  of  animals  cominonly 
called  I cb (minions,  or  in  India  Mongooses,  varying  in  size  from 
that  of  a large  Cat  down  to  a Weasel.  They  are  widely  distributed 
ovc-r  the  African  continent  and  the  southern  parts  of  Asia,  especially 
India  and  the  I ndo- Malayan  arehijielngo,  one  species  occurring  also 
in  Spain.  They  are  mostly  terrestrial  in  their  h.ibits,  feeding  on 
small  mammals  and  birds,  reptiles,  especially  snakes,  eras  of  birds 
and  reptiles,  and  also  insects.  Some  species  aio  i«rtially  domesti- 
cated, being  need  to  keep  houses  chwr  of  rats,  mice,  and  snakes. 
If.  icAwcmmon  was  a sacred  animal  to  tho  ancient  Egyptians. 
They  vary  considerable  in  aiqcorance,  some,  as  II.  galcra  (alse 
Called  paliidtHOsus  and  robrml iu)t  ure  larger  and  heavier,  witk 
stouter  body,  longer  limbs,  nad  stronger  teeth.  Others  aro  small, 
with  very  elongated  bodhn  and  short  legs.  Tho  tail  also  varies 
somewhat  iu  length,  ami  in  tlio  amount  of  hair  with  which  it  b 
covered.  Those  trivial  differences  have  given  rbo  to  the  formation 
by  some  zoologists  of  very  ntmierous  genera,  the  characters  of  which 
are  by  no  means  clearly  drli..r.l,  but  the  following  are  the  most  dia» 
tinrt  and  generally  recognized. 
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UddqaU%  {MnoUra  |,  contains  two  small  Soulh-Afric.-iu  spactas, 
B.parcnla  atid  If.  mmulata. 

BdnynU  contains  nl>o  two  snail  Ichneumon-Ulus  nnhnals^ 
B.  truss  i cauda  and  pu ij.i,  differing  flora  licrpssixs  jim|>cr  in  iiavitii; 
only  four  toes  on  each  foot,  both  pollex  and  hallux  being  absooL 
The  orbit  1*  nearly,  complete,  the  tail  of  moderate  length  and  rather 
Dushy.  .... 

Qfn&ctu.  — Pollax  present,  bat  hallux  absent  Skull  shorter  and 
broader  than  in  Https Me*,  rather  coo  tract ed  behind  tlic  orbits, 
which  arc  largo  ana  complete  behind.  Face  short.  Anterior 
chamber  of  the  auditory  bulla  very  large.  Front  claws  elongated, 
y penictitaiA,  from  South  Africa. 

All  the  fortgoing  Herpestroea  bare  the  none  short,  with  It#  under 
surface  flat,  bald,  and  with  a median  longitudinal  groove.  The 
ranaintoA  forms  Lave  the  nose  more  or  less  produced,  with  Its 
Holder  side  convex, ■and  a space  between  the  nostrils  nud  tlio  upper 
lip  covered  with  dose  adjiteasod  hairs,  and  without  any  median 
groove. 

JZ&fntyafc.  — Toes  5-5.  Clasruof  fore  foot  short,  eompresetd,  acute.  , 
Under  surface  of  tarsus  hairy.  Founded  on  a single  specimen  from 
Kant  Africa,  R.  miller L 

Cnmarch us. — Dentition : i e p |,  m § ; total  36.  Snout 
elongated.  Toes  5-5.  Claws  on  fore  feet  long  and  curved.  Hallux 
very  short  Under  surface  of  tarsus  naked.  Tail  shorter  than  tho 
body,  tapering.  Fur  harsh.  Spedea : O.  obtarrus,  the  Kuhnian  si*, 
a small  burrowing  animal  from  West  Africa,  of  uniform  dark-brown 
colour;  C.  fescialiu i;  C.  tebra;  C.  gmbntu. 

Bwricata.-~ A more  distinct  genus  than  any  of  the  above.  The 
dental  formula  as  in  the  last,  hut  the  teeth  of  the  molar' series 
mpsrkably  short  la  the  antero- posterior  direct  ten,  coma  ponding 
with  tho  snortucM  of  the  skull  generally.  Orbits  complete’ behind. 
Vertebra ; 0 7,  D 1b,  L 6,  S 3,  C 20.  Though  the  head  is  abort  and 
broad,  the  noN  is  pointed  and  rather  produced  end  movable,  liars 
very  short.  Body  shorter  and  limbs  longer  than  in  HerpuUs.  m Toes 
4-4,  tho  pollex  andhallux  being  absent.  Clews  on  fore  feet  re  y long 
and  narrow,  arched,  pointed,  and  aubequaf.  Hind  feet  with  much 
shorter  claw*,  soles  hairy.  Tail  rather  shortsi'than  the  body.  One 
species  only  is  known,  the  Suricate,  S.  tetradaclyla.  a small  grey, 
brown  animal,  with  dark  transverse  atripcaon  the  hinder  part  cf 
the  bock,  from  South  Africa. 

Cfalidid-s,  Galuka,  and  Hcmigalidfa  are  names  of  three  slight 
generic  modifications  of  the  Virerrino  type,  nlliod  to  the  Herpes* 
Hum,  but  placed  by  Ulvwrt  in  a distinct  subfamily,  OaUdidinm. 
They  are  sll  inhabitants  of  Madagascar.  The  best-known,  dal  id  in 
tlega  . . is  A lively  SonineMike  little  animat  with  soft  fur  and  a 
long  tushy  tail,  which  climbs  and  jumps  with  agility.  It  is  of  a 
chestnut. brown  colour,  the  tail  being  simulated  with  darker  brown. 
Galididis  vit-tata  and  striata,  chiefly  differ  from  the  Ichneumons  in 
their  coloration,  being  grey  with  parallel  longitudinal  stripes  of 
dark  brown. 

Rvplms  is  another  form,  also  from  Madagascar,  which  bus  been 
placed  in  a subfamily  apart.  It  differ#  remarkably  from  all  the 
other  yiverridx  in  tie  weak  development  of  tho  jaws  and  the  small 


sis*  of  tho  teeth,  inconsequence  of  which  it  was,  when  first  dis- 
covered, placed  intha  order  Insedirora,  Dentition  ; : §,  c l,j>  I, 
as  | - 40,  Vertebra : C 7,  D 43.  L 7,  8 3,  C 20.  But  one  species  u 
known,  JS.  gcudoti. 

Family  Hrxxit>& 

Ko  eUtphenoid  eanah  Dorsal  vertebra  15.  Molars  1.  Limited 
to  the  Ola  World. 

> Subfamily  Protelidu*.  — Auditory  bulla  divided  into  two  di«. 
tinct  ektmbem.  Pre  molar  and  molar  teeth  very  small  and  Mm  pis 

in  character. 

This  group  contain*  but  a single  species,  belonging  to  the  genus 
PnUles,  P.  eristahts,  tha  Aard-Wolf  or  lUrth-Wolf  of  the  Dutch 
colonist#  of  tha  Cap®,  an  animal  iwiarly  allied  to  the  llvKues,  but 
remarkably  Inodified  in  its  dentition,  the  molar  teeth  being  very 
small,  placed  far  apart,  and  almost  rudimentary  in  character  (we 
lift).  Tho  canines  arc  long  a.ii  rather  slender.  The  dental 
formula  is  i f,  c p .md  >«  ; total  30  or  32.  Vertebra  ■ 

C7,^P15,  L5,  82,  CM.  "Tha- fore  feet  with  fire  toe  a;  he  pollex, 
UuUfth  short,  with  a dkiuct  claw  Tho  hind  foet  with  lour 
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awbeqml  tm*.  (Taws  all  strong,  bloat,  aabcompresiMd,  ami  two- 
, retractile.  Tlie  gf-neral  external  appearance  Is  very  like  that  of 
a small  striped  Hy».-ru,  bat  the  tmuoua  is  more  pointed  and  tha  cars 
larger.  It  has  a eoplou*  taane  of  kmg  hair,  capable  of  Wing 


Flo.  1 ID.— Sk nil  and  Den! Ilka  of  prMtfet  eritiufst.  X | 
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erected,  when  the  animal  is  excited,  along  the  middle  lino  of  th» 
neck  and  back.  It  is  a native  of  South  Africa,  and  is  a barrowing 
nocturnal  animal,  feeding  oo  decomposing  animal  substances,  lar»*. 
and  termites.  Observations  opoa  specimen#  in  captivity  indicate 
that  it  ha#  neither  inclination  nor  power  tc  attack  or  feed  upon 
living  verteb rated  animals. 

Subfamily  Hyaeaidis.— .yu’.Uory  bulla  not  divided  by  a septum 
Into  two  chambers. 

^e«i,-Daqtitioa  : 1 |,  c f,  p n } — f ; total  34.  Treth, 
especially  canities  and  pro  molar#,  very  large,  strong,  and  COOKOL 
Upper  sectorial  with  a very  large,  distinctly  trilowl  blade  and 
a moderately  developed  inner  la  ho  placed  at  tho  anterior  extremity 
of  ih®  blade.  Molar  very  small,  and  placed  transversely  close  to 
the  hinder  edge  of  the  last,  as  In  tua  Fetidx,  Lower  sectorial 
confuting  of  little  more  than  the  bilobed  blade.  2ygomatie ardhon 
of  cranium  very  wide  and  strong.  Sagittal  crea*.  high,  giving 
attachment  to  very  powerful  biting  moaclea.  Orbits  incomplete 
behind.  YarUbno : C 7,  D 15,  L 5,  S 4,  C id.  Limbs  rather  long, 
especially  the  anterior  pair,  digitlgirade,  four  subcoual  too#  on  each, 
with  stout  non-retractile  elawi.  Pollex  and  hallnx  only  repre* 
Muted  by  rudimautary  metacarpal  and  metatarwl  bones.  Tail 
rather  abort.  A large  post-anal  median  glandular  poach,  into  which 
the  largely  developed  anal  scent  glands  pour  their  secretion. 

The  three  existing  ajaxies  of  Hyiena  (aee  Hyj^a)  are  diridblo 
Into  two  sections  to  which  ®ome  zoologist#  assign  giiierk  rank. 

1.  Upper  molar  moderately  developed  and  three-rooted.  An 
inner  tubercle  and  haul  more  or  less  developed  on  the  lower  molar. 
Kars  large, 'pointed.  Hair  long,  forming  a man®  eu  the  back  and 
ahouldm.  II.  striata,  the  Striped  Hyatia,  of  nortltcrn  Africa  ano 
Bouthorti  Asia.  * If.  bruHHM,  of  south  Africa,  in  some  respects 
intermediate  between  this  and  the  next  section.  2.  Genus  Crwuta. 
Upper  molar  extremely  small,  two-  or  one-rooted,  often  deciduous. 
Lower*  molar  without  trace  of  inner  tubercle,  sod  with  an  extremely 
small  heel.  Lars  moderate,  rounded.  Hair  not  elongated  to 
form  a mane.  H.  eroetda  or  Croatia  wicnlata,  tho  Spotted  Hywufi, 
from  Africa  south  of  the  Sahara,  lu  dental  characters  the  tlrrt 
section  inclines  more  to  the  riterridm,  the  second  to  tho  Fetid jc; 
or  tho  second  may  bo  considered  as  the  more  specialized  form,  as 
it  curtain!/  is  in  its  visceral  anatomy,  especially  in  that  of  tho 
reproductive  organs  of  tb>-  female,1 

Kdiwt  U irfju.  — Hyjetiaa  abounded  in  Europe  from  tho  Upper 
Miocene  to  tlj«  Pleldoccno  epoch,  and  a series  of  transitional  form* 
from  tmeient  generalised  tyj*cs  merging  into  Viwrridm,  as  Idi- 
thcrinm  and  Ilystnidis  (with  additional  tuberaalxr  molars),  leading 
hy  gradual  modificaliona  during  auccessivo  geological  ages  to  tl«s 
species  now  existing,  have  been  traced  by  Canary.  The  Cave  H yarns 
la.  8pd&a\  once  so  abundant  in  Britain  and  other  parts  of  Europe, 
is  scarcely  distinguishable  spcdfirally  from  the  existing  H.  nwiibt 
af  Africa;  and  extinct  hums  round  in  France,  described  under  the 
'name# of  11.  pruca  ami  H.  areeraenris,  are  probably  the  nu'oiUi.r-* 
of  B.  striatu.  The  existing  II.  firNiinra  seems  to  h»v»  preserved  the 
character#  of  II.  crimva  of  th^  Upper  Miocene  of  Fikenni  in  Crej - e 
tiith  little  modification.  There  is  at  present  no  evidence  ol  tha 
existence  of  this  group  in  America. 

Section  Cykoidea. 

This  section  contain*  a single  family,  ‘Cavltijr,  or  Dog-lik* 
animals,  which  appear  to  hold  an  intermediate  position  between 
tho  .other  two  Motions,  retaining  alsoxnsny  of  the  more  grucmlired 
characters  of  tho  ancient  members  of  tlia  otder.  -Tho  structure  of 
tha  auditory  bulla  mid  a^acent  parts  of  the  l»ones  of  the  eknll  ia 


1 7h«  pM-StlMlUM  h*T^  t~m  l«ll,  Tlli.-I-Ur...  ,11  . 
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quit*  in  termed  Late  between  that  of  the  iBluroid  an<l  Arctoid  forme. 
In  the  number  and  arrangement  of  the  teeth  they  more  nearly 
approach  the  primitive  heterodont  type  than  any  other  existing 
Cbmieoro.  A caecum  ia  always  present,  somefflnes  short  and  simple, 
but  when  long  it  is  folded  upon  itself  in  a characteristic  manner. 

The  Doga  form  a very  compact  group,  composed  of  numerous 
aperies  which  closely  resemble  each  other  in  essential  characters, 
though  differing  considerably  externally.  The  moat  marked 
differences  are  a slight  variation  in  tho  number  of  the  true  molar 
teeth,  which  exceed  the  usual  number  in  the  Cape  Long-eared  Fox 
{Otacyon),  and  fall  short  of  it  in  some  other  less  aberrant  forms  to 
which  the  names  of  Idicyo n-  and  Cyon  have  been  given,  and  a 
diminution  in  the  number  of  toes  in  the  Cape  Hunting  DogiXg/ozon), 
which  lias  4-4,  instead  of  5-4  as  in  the  remainder  of  tno  family. 
After  taking  these  away,  there  remain  a great  number  of  animals 
Called  Doga,  Wolves,  Jackals,  and  Foxes,  varying  from  one  another 
bnly  in  the  characters  of  the  tail,  ears,  fur,  form  of  the  pupil,  end 
tome  trifling  peculiarities  of  Bkull  and  teeth,  upon  which  some 
authors  huTe  divided  them  into  many  genera.  These  divisions 
are,  however,  extremely  difficult,  if  not  impossible,  to  define,  on 
account  of  the  numerous  gradual  transitions  from  one  form  to  the 
other. 

Canit.— Pending  further  investigation,  it  will  perhaps  be  safest 
torstain  all  the  aperies,  with  the  exceptions  of  Otoeyon  and  Lyceum 
mentioned  above,  in  tho  olD  genus  Canis,  the  moat  prominent 
characters  of  which  are  tho  following.  Teeth,  usually  i |,  c f , p t,  . 
m I— ; total  42.  The  absence  of  the  hst  upper  molar  (m  3),  I 
alone  distinguishes  this  from  the  generalized  dentition  of  heterodonts 
(see  p.  8fi3),  and  this  tooth  is  occasionally  present  in  one  species 
(C  eancrivorus ).  In  certain  Asiatic  specie*  (C.  primssttis  and  it* 
allies),  which  on  this  account  have  been  separated  to  form  the  genus 
Cyon  of  Hodgson,  thelaat  lower  molar  (m  3)  appears  to  be  con- 
stantly absent,  and  in  C.  vcrtftlicus  (genus  Idicycm,  Lund)  not  only 
this  but  also  m2  is  usually  not  developed.  Tho  milk  dentition 
i *di  |,  dc  h dm  J-f ; total  28, — the  first  permanent  premolar 
having  no  predecessor.  Tho  teeth  of  both  permanent  and  milk 
or  temporary  series  are  fignred  at  p.  853  (fig.  8).  The  upper  sec- 
torial p 4 consists  of  a stout  blade,  of  which  the  anterior  cusp  is 
almost  obsolete,  tho  middlo  cusp  large,  conical,  and  pointed  back- 
wards, and  the  posterior  cusp  in  the  form  of  a compressed  ridge  : tho 
inner  lobe  is  very  small,  and  placed  quite  at  the  fore  part  of  the 
tooth.  The  first  molar  is  more  than  half  the  antcro-posterior  length 
of  the  sectorial,  and  considerably  wider  than  it  is  long ; its  crown 
consists  of  two  prominent  conical  cusps,  of  which  the  anterior  ia 
the  larger,  and  a low  broad  inward  prolongation,  supporting  two 
more  or  1cm  distinct  cusps  and  a raised  inner  border.  The  second 
molar  resembles  the  first  in  general  form,  but  is  considerably 
smaller.  The  lower  sectorial  vt  1 is  a very  large  tooth,  with  a strong 
compressed  bibbed  blade,  the  hinder  lobe  being  considerably  tho 
larger  and  mors  pointed,  a small  but  distinct  inner  tubercle  placed 
at  the  hinder  margin  of  the  posterior  lobe  of  the  blade,  and  a broad, 
low,  tubereninted  heel,  occupying  about  one-third  of  the  whole 
length  of  the  tooth.  The  second  molar  is  leas  than  half  the  length 
of  the  first,  with  a pair  of  cuape  placed  side  by  side  anteriorly, 
and  a less  distinct  posterior  pair.  The  third  is  an  extremely 
small  and  simple  tootn  with  a subcircular  tubcrculated  crown  and 
single  root. 

The  cranium  is  more  or  leas  elongated,  the  facial  portion  taper- 
ing forwards  and  compressed.  The  jaws  elongated.  The  zygomata 
moderately  strong.  The  post-orbital  process™  of  the  frontal  short/ 
hiving  the  orbit  widely  open  posteriorly.  Vertebras : C 7,  D 18,  L 7, 
83.  C 17-22.  Clavicles  presont,  but  very  rudimentary.  Limbs  of 
moderate  proportions,  digitigrado.  Feet  short ; five  toes  ou  the  fore 
foot,  the  pollex  much  shorter  than  the  others,  and  not  reaching  to 
the  ground.  Four  toes  on  the  hiud  foot,  the  hallux  being  repre- 
sented by  a rudiment  of  the  metatarsal.1 *  All  the  toes  are  provided 
witbexserted  non-rctractile slightly  curved  and  blunt  claw*,  which, 
bring  exposed,  become  worn  at  the  tip*.  Tail  moderate,  or  rather 
long,  generally  somewhat  bushy.  The  pupil  of  the  eye,  when  con- 
tracted, is  in  some  species  round,  in  others  elliptical  and  vertical. 

This  extensive  genus  may  be  considered  as  tr;ily  cosmopolitan. 
One  or  more  species  arc  found  throughout  tho  American  continent 
from  Greenland  to  Patagonia  and  the  Falkland  Isles  ; and  similarly, 
in  tho  Old  World,  Europe,  Africa,  and  Asia,  with  most  of  the  large 
Wands  adjacent,  end  even  Australia,  have  their  wild  Dogs,  though 
in  the  Inst  case  they  probably  belong  to  a feral  race,  introduced 
originally  by  man.  ’ They  are  generally  sociable  animals,  hunting 
thrir  prey  in  packs.  Many  species  burrow  in  the  ground ; none 
habitually  climb  trees.  Though  mostly  carnivorous,  feeding 
chicllv  on  animals  they  have  chared  and  killed  themselves,  many, 
especially  among  the  smaller  species,  cut  garbage,  carrion,  insects, 
and  also  fruit,  berries,  and  other  vegetable  substances.  The  species 

l In  DoTTW**Mr  poff*  n lutlax  I*  frequently  dcvclnjKMl,  tliouijh  often  hi  * radl- 

w.i-nt*ry  condition,  lit*  ph*la*j;r»  and  cUw  being  *«i*v*ndcd  locwcljr  In  the  •kin, 
without  direct  cunntxtoti  with  tlic  other  tones  u t the  loot;  tl  Is  called  by  do$- 

f*ac bra  the  "tie*  cl  t*»  “ 
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are  very  numerous,  and,  os  in  most  other  large  genera,  very  ill- 
defined,  fen  zoologists  agreeing  as  to  which  of  the  foany  slightly 
different  modifications  may  be  considered  as  local  varieties  and 
which  true  species.  Perhaps  tho  beat  cranial  character  by  which 
the  different  members  of  toe  genus  can  be  distinguished  is  that 
pointed  out  by  Burmetslsr,  via.,  that  in  the  animals  generally 
called  Dogs,  Wolves,  nnd  Jackals  the  post-orbital  process  of  thie 
frontal  bono  is  regularly  smooth  nnd  convex  above,  with  its 
extremity  bent  downwards,  whereas  in  Foxe*  the  process  is  hollowed 
above,  with  its  outer  margin  (particularly  of  the  anterior  border) 
somewhat  raised.  This  modification  coincides  in  the  msin  with  that 
upon  which  Professor  Huxley  has  recently 3 based  his  division  of  the 
group  into  two  parallel  senes,  the  Thooids  or  Lupine  forms  and 
Alopecoids  or  Vulpine  forms,  which  he  characterises  by  the  presence 
of  frontal  air-sinuses  in  the  former,  which  not  only  affects  the  exter- 
nal form  but  to  a still  greater  degree  the  shape  of  the  anterior  part 
of  the  cranial  cavity,  and  the  absence  of  such  sinuses  in  the  latter. 
The  pupil  of  the  rye  when  contracted  is  round  in  roost  members  of 
the  first  group,  and  vertically  elliptical  in  the  others,  hut  mors 
observations  are  required  before  this  character  can  be  absolutely 
relied  upon.  Tho  form  and  length  of  the  tail  is  often  used  for  the 
purposes  of  classification,  but  its  characters  do  not  coincide  with 
those  of  the  cranium,  os  many  of  the  South  American  Canidm  have 
the  long  bushy  tails  of  Foxes  and  the  skulls  of  Wolves.  Taking  into 
account  various  combinations  of  these  and  other  minor  characters, 
the  species  may  be  arranged  in  tho  following  groups,  which  some 
authors  have  considered  as  of  generic  importance. 

A.  Tkooid  or  Lupine  Series. 

(1)  Canis  proper  contains  the  largest  members  of  the  germs,  the 
true  Wolves  of  tho  northern  parts  of  both  Old  and  New  'Worlds 
(C.  lupus,  Ac.},  the  Jackals  of  southern  Asia  and  Africa  ( C . aureus, 
mesomdas,  Ac.),  and  the  various  breeds  of  tho  domMtic  Dog 
(C.  /amiliaris),  the  origin  of  which  is  still  involved  in  obacority. 
Some  naturalists  believe  it  to  be  a distinct  species,  descended  from 
one  that  no  longer  exists  iu  a wild  state;  others  hove  sought  to  find 
its  progenitors  in  some  one  of  the  wild  or  feral  races,  either  of  true 
Dogs,  Wolves,  or  Jackals;  while  others  again  believe  that  it  is 
derived  from  the  mingling  of  two  or  more  wild  species  or  races.  It 
is  probably  the  earliest  animal  domesticated  by  man,  and  few  if 
any  other  species  have  undergone  such  an  extraordinary  amount  of 
variotioa  in  size,  form,  and  proportion  of  limbs,  ears,  and  tail, 
variations  which  have  becu  perpetuated  end  increased  by  careful 
•elective  breeding.  See  Poo.  The  Dingo  or  Australian  Dog  is 
met  with  wild,  and  also  as  the  domestic  companion  of  the  aboriginal 
people.  Dogs  were  also  in  the  possession  of  the  natives  of  Hew 
Zealand  ana  other  islands  of  the  Pacific,  where  no  placenttl 
mammals  exist  naturally,  on  their  discovery  by  Europeans  in  the 
last  century.  (2)  Cyent,  wild  Dogs  of  the  south-east  of  Asia, 
distinguished  by  slight  modifications  as  C.  primsevus,  C.  duik - 
entnsis,  and  C.  sumalrensis,  differ  from  the  shove  in  wonting  the 
email  lint# lower  tubercular  molar.  (3)  Lyealoixx  is  a group  formed 
of  certain  South-Aracrican  Canids* , distinguished  from  Can  is  proper 
by  their  longer  tails  and  Fox-liko  aspect; — C.  eancrirorus,  C.  branli- 
ensis,  C.  melampus,  C.  teiuhis,  C.fulvicnudus,  C.  axarm,  C.  mcgtUani • 
cut,  C.  grisetts.  The  last  three  have  been  further  separated  (under  the 
name  of  Pscudalopcx)  on  account  of  slight  differences  in  the  relative 
size  of  the  molar  teeth,  and  of  their  pupil  being  elliptical  when  con- 
tracted. (4)  Nycicrcutcs (one  species,  C.  jprocyonides,  from  Japan  and 
north-east  Asia)  has  no  claims  to  generic  distinction  but  suen  os  ire 
founded  upon  its  long  loose  fur,  short  ears,  and  short  bushy  tail, 
which  give  it  some  superficial  resemblance  to  a Haccoon.  (5) 
Iclicyon,  with  one  small  species.  C.  mxaticxts,  the  Bush  Dog,  from 
Guiana  and  Brazil,  with  close  hair,  and  short  legs  and  tail,  has 
more  reason  to  be  regarded  as  a distinct  form,  as  it  is  distinguished 
from  all  other  Dog*  by  the  reduction  of  its  molar  teeth  to  and 
their  comparatively  small  size.  In  conseouenee  of  this,  and 
its  general  external  characters,  it  wsb  formerly  placed  among  the 
Alustelidss,  but  ita  Canine  affinities  have  now  been  thoroughly 
established. 

B.  Alopccoid  or  Vulpine  Series. 

(6)  Vufpcs,  true  Foxes.  The  species  or  varieties  sre  numerous  and 
widely  spread  over  North  America,  Eurasia,  and  Africa; — C.  rulpes, 
the  common  Fox  of  Europe;  C.  nilotieus,  adust  us,  and  variegates, 
Africa;  C.  Jlarescens,  montmnvs,  bcngnUnris,  joponicn*,  eorsse,  Asia; 

C.  fulvus,  nacroums,  velar,  North  America.  The  tail  of  the  above 
is  clothed  with  soft  fur  and  long  hair,  uniformly  mixed  ; from 
them  Baird  distinguishes,  under  the  name  of  Urocyon , other  species 
which  have  a concealed  erect  mane  of  atiff  hairs  along  the  upper 
line  of  the  tail.  These  have  also  a shorter  muzzle  and  a wide  space 
between  the  temporal  crests;  they  nre  C.  tirginianns  and  C.  littor • 
alts,  both  from  North  America.  Tho  Arctic  Fox  [C.  lagomu,  genus 
Leueoeyon,  Gray)  has  the  tail  very  full  and  bushy  and  the  soles  ol 
tho  feet  densely  furred  below.  Its  colour  changes  according  tc 
season  from  bluish-grey  to  pure  white.  (7)  Fcnnccvs.  Certain  small 
elegant  African  Foxes  (C.  ardo,  /atrulieus,  nnd  eharna),  with  wry 

* /Vve.  loot.  L 'nV..  18M,  V, 
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Urge  ears  and  corresponding  largo  auditory  bullae,  bare  been  separ- 
ate! under  the  above  name. 

Lycaon. — Thia  resembles  in  moat  of  ita  characters  tho  Dogs  of  the 
Lupine  series,  but  the  teeth  aro  rather  more  miusire  and  rounded, 
the  skull  shorter  and  brooder,  and  it  has  but  four  toes  on  each 
limb,  as  in  Ilymna.  The  one  species,  L fid**,  the  Cape  Hunting 
Dog  (fig.  120)  from  south  and  east  Africa,  is  very  distinct  ester*. 


FM.  120. — Cftpo  UuaiUig  Dog  {Lpcmom  putut\. 


oally  from  all  the  other  Canidm.  It  is  nearly  ns  large  as  a mastiff, 
with  large,  broadly  orate  eroct  ears,  and  singularly  coloured,  being 
uot  only  variable  in  different  individuals,  but  unsymmetrically 
marked  with  large  spots  of  white,  yellow,  and  black.  It  presents 
some  curious  superficial  resemblances  to  Hymn*  croc u la,  perhaps  a 
aaa  of  mimetic  analogy,  y It  hunts  its  prev  in  large  packs. 

Olocyon. — Dentition : { |,  c f,  p $,  M |*  !~ ; total  48  or 

48.  The  molar  teeth  are  thua  in  excess  of  any  other  known  hetcr- 
adont  mammal.  They  have  the  tamo  general  characters  aa  in 
Canis,  with  very  pointed  cusps.  Tho  lower  sectorial  shows  little 
of  its  typical  characters,  having  five  cuBpe  on  the  surface  ; these 
can,  however,  be  identified  as  the  inner  tubercle,  the  two  greatly 
reduced  and  obliquely  placed  lobes  of  the  blade,  and  two  euspe  on 
the  heeL  The  akull  generally  resembles  that  of  the  smaller  Foxes, 
particularly  the  Fenneca  The  auditory  bulhe  are  very  large.  Tho 
Linder  edge  of  the  mandible  has  a very  peculiar  form,  owing  to  tho 
great  development  of  an  expanded,  compressed,  and  somewhat 
inverted  aubangular  process.  Vertebrae:  C 7,  D IS,  L 7,  S 3,  C 22. 
Ears  very  large.  Limbs  rather  long.  Toes  5-4.  One  species, 
O.  mtgaloiis,  from  Sooth  Africa,  rather  smaller  than  a common  Fox. 

Professor  Huxley  looks  upon  this  as  tho  least  differentiated  or 
most  primitive  existing  form  of  Ctmis,  regarding  the  pretence  of 
the  four  molar  teeth  as  a survival  of  a condition  of  the  dentition 
exhibited  by  the  common  ancestors  of  the  existing  Canid*  and  the 
existing  carnivorous  Marsupials  There  is,  however,  at  present  no 
l*l(c ontological  proof  of  this,  as  none  of  the  numerous  fossil  forms 
of  Cauidm  yet  aiacovemi  have  more  than  the  normal  number  of 
molars.  One  of  tho  best  known  of  these  is  Amphicyon , from  the 
Miocene  strata  of  Europe  and  America,  formerly  supposed  to  hare 
affinities  with  the  Bears,  having  firo  toes  on  each  foot,  and  being 
possibly  plantigrade,  but,  as  the  structure  of  tho  skull  and  teeth 
clearly  show,  only  a generalized  Dog,  in  which  the  truo  molars  are 
fhlly  developed.  Another  genus,  f'ynodictis,  of  which  many  modi- 
fications have  been  described  by  Filhol  from  tho  south  of  France, 
approaches  the  Viverridse,  and  muy  be  a common  auccstor  of  the 
Cynoid  and  JEluroid  Carnivora. 

Section  Akctoidca. 

The  section  Ardoidoa  include*  a considerable  number  of 
forms  which  agree  in  the  essential  characteristics  of  tbo  structures 
of  the  base  of  tho  cranium  and  reproductive  organs,  and  in  the 
absence  of  a caecum  to  the  intestinal  canal.  They  have  no  (’owpcr'a 
glands,  and  have  a rudimentary  nroatate  and  a largo  cylindrical 
penial  bone.  All  the  members  of  this  group  have  five  completely 
developed  toes  on  etch  foot. 

Family  Mi'stelidx. 

True  molars  4 (or  $ in  Mtllivora).  No  alisphenold  canal.  A 
^arl$*  group  widely  diffused,  eapeciully  in  tho  northern  triu potato 
regions  of  the  earth.  The  different  genera  are  very  difficult  to 
Arrange  in  any  natural  order  They  ere  rather  artificially  divided, 
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chiefly  according  to  tho  characters  of  their  feet  and  claws,  into  the 
Otter-like  (Lutnue),  Badger-like  (Meliue),  ami  Wcasel-Uke  (Muste- 
line) forma. 

Subfamily  Lu  triune — Feet  short,  rounded  (except  tko  hind  feet 
of  Enkydra).  Toes  webbed.  Claws  small,  curved,  blunt.  Head 
broad  and  much  depressed.  Upper  posterior  molars  large  and 
quadrate.  Kidneys  conglomerate,  llahits  aquatic. 

Lulra. — Dentition:  i §,  c p §.  m total  38.  Upper 
sectorial  with  a trenchant  tricusped  blade,  and  a very  large  inner 
lobe,  hollowed  on  the  free  surface,  with  a raided  sharp  edge,  and 
extending  slang  two-thirds  or  more  of  the  length  of  tho  blade. 

True  moiar  huge,  with  a quadricuspidsto  crown,  broader  than  long. 
Skull  broad  and  depressed,  contracted  immediately  behind  the 
orbits.  Facial  portion  very  abort;  brain  csso  large.  Yerlcbne: 

C 7,  D 1 4-15,  L 5-5,  S3,  C 20-28.  Body  very  long.  Ears  sbqrt  and 
rounded.  Limbs  abort.  Feet  completely  webbed,  with  well 
developed  daws  oa  all  the  toes.  Tail  long,  thick  at  the  base  and 
tapering,  rather  depressed.  Fur  abort  and  close. 

The  Otter*  are  all  more  or  less  aquatic,  living  on  the  margins 
of  rivers,  lakes,  and  in  senio  cases  the  sew,  aro  expert  divers  and 
swimmer*,  and  feed  chiefly  on  fish.  They  have  a very  extensive 
geographical  rang*,  and  so  much  resemble  each  other  in  outward 
ap|<earance,  especially  in  tho  nearly  uttifonn  brown  colouring,  that 
the  species  are  by  no  means  well-defined.  See  Otter. 

L.  sandhachn,  a very  large  species  from  Dctnrrers  and  Surinam, 
with  s prominent  ridge  along  each  lateral  margin  of  the  tail,  con- 
stitutes the  minus  Ptsrvnxtra  of  Gray. 

Aonyx. — Feet  only  slightly  webbed  ; claws  exceedingly  small  or 
altogether  wanting  on  sorao  of  tho  toes.  First  upper  premolar  very 
small,  sometimes  wanting.  True  molars  very  broad  and  massive, 
presenting  an  approach  to  the  form  of  the  next  genua  A.  inunguis, 
Sonth  Africa ; A.  leptonyz,  Java,  Sumatra. 

E>\hydricdon.—E.  mtalcnsis  is  a largo  extinct  Otter-like  animal 
described  by  Dr  Falconer  from  the  Pliocene  strata  of  the  Sub- 
himalayan  mountains. 

Enhyttra. — Dentition : i f,  c i,  p f,  m \ ; total  82.  Differs 
from  all  other  kuown  Carnivores  in  having  but  two  incisor*  on  each 
tide  of  the  lower  jaw,  the  one  eorrcM*ondingto  the  first  (very  small 
in  tho  truo  Otters)  being  constantly  absent  Though  tho  molar 
•teeth  generally  resemble  those  of  Lutra  in  their  proportions,  they 
differ  very  much  in  tho  exceeding  roundneas  and  masriveness  of 
their  crowns  and  bluntncss  of  their  cusps.  Feet  webbed.  Fore 
feet  short,  with  five  suboqual  toes,  with  short  cornpretsed  claws. 

Hind  feet  very  large,  depressed,  and  fin-like.  The  phalanges 
flattened  as  in  tho  Seals.  The  fifth  too  the  longest  and  stoutest, 
the  rest  gradually  diminishing  in  sire  to  tho  first,  all  with  mode- 
rate daws.  Tail  moderate,  cylindrical 

Ono  species,  E.  lutris,  the  Sca-Ottcr.  It  is  larger  than  anv  of 
the  truo  Otters,  and  is  found  only  on  the  coasts  anl  islands  of ’the 
North  Pacific,  where  it  was  formerly  very  abundant,  but  is  gradu- 
ally becoming  more  and  more  rare,  on  account  of  the  numbers 
killed  annually  for  their  valuable  fur.  It  is  said  t.i  lire  or. 
molluscs  and  craba  as  well  as  fish,  and  the  massive  mill-like  struc- 
ture ofithe  grinding  teeth,  so  uulikc  that  of  all  the  known  purely 
piscivorous  mammals,  would  seem  to  indicate  some  such  diet 

Subfamily  Melintc  — Feet  elongat'd.  Toes  straight  Claw*  * 
non-re  tractile,  slightly  curved,  aubcomprcsscd,  blunt ; those  of  the 
fore  foot  especially  large.  Upjwr  posterior  molar  variable.  Kidneys 
simple.  Habits  mostly  terrestrial  azul  foasorial. 

Mephitis. — Dentition  : i c \,  p , vi  total  32-84. 

Upper  molar  larger  than  the  scctoiial,  subquadrate,  rather 
broader  than  long.  Lower  sectorial  with  heel  less  than  half  the 
length  of  tho  wholo  tooth.  Bony  palate  terminating  posteriorly 
omioaite  the  hinder  border  of  tho  last  molar  tooth,  racial  portion 
oi  akull  short  and  somewhat  truncated  in  front.  Vertebra::  07, 

D 16,  L 8,  S2,  C21.  Head  small  Bojy  elongat  'd.  Limbs  moderate, 
■ubnlantigrade.  Ears  short  and  rounded.  Tell  long,  abundantly' 
clothed  with  very  long  fine  hair.  Anal  glands  higely  developed  ; 
their  secretion,  which  can  be  discharged  at  the  will  of  the  animal, 
has  an  intolerably  offensive  odour,  which  circumstance  hns  ren- 
dered the  Skunks,  an  they  are  commonly  colled,  proverbial.  They 
are  strictly  nocturnal  animal*,  terrestrial  and  burrowing,  feeding 
chiefly  on  small  mammals,  birds,  reptiles,  insects,  worms,  roots,  am/ 
berries.  All  the  known  specie*  have  a prevalent  black  coloui, 
varied  by  white  stripes  or  snots  on  the  upper  part.  They  generally 
carry  the  body  much  arched,  and  the  tail  erect,  the  long  looso  hair 
of  which  wave*  like  a plume  over  the  back.  There  are  many 
species,  alt  inhabitants  ot  the  American  continent,  over  which  they 
have  an  extensive  range  Sew  SKirxK.  The  South- America tt 
species,  which  have  only  two  upper  iirtinolars,  and  differ  in  some 
other  characters,  h*vo  been  gentncaily  separated  under  the  name  ol 
£onepatus. 

Ardonyr. — Dentition  : i j.  c p f,  m 4 ; total  88.  Incisor 
line  curved,  the  outer  teeth  being  placed  posteriorly  to  th«  other* 

Lower  incisors  proclivous.  First  premoUra  often  rudimentary  «r 
uSent.  Upper  molar  much  larger  thin  the  scclori.il,  longer  in 
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nntero-postorior  direction  than  Lrniul.-  «**  Lower  scctoriul  with  a 
very  large,  low,  tuberculnlcd  heel.  Cranium  elongated  ami 
depressed  ; face  Jong,  nam*w,  ami  concnvo  above.  Bony  jaLttc 
extending  as  fir  buckwttids  ns  the  lev*l  of  the  gluuoid  foasa. 
Palatal  bones  dilated.  Suborbital  foramina  very  large.  Vertebra; : 
C 7,  D 16,  L 4,  8 4,  C 20.  Snout  long,  naked,  mobile,  and  truncated, 
witii  large  terminal  nostrils,  much  like  those  of  a Pig.  Eyes  small. 
Ears  very  smull  and  rounded.  liody  compressed,  rather  than 
depressed.  Limbs  of  moderate  length  and  digitigrade  in  walking. 
Tail  moderate,  tapering.  A full  soft  under  fur,  with  longer,  bristly 
Iwirs  itiu-nqwrsed.  % Tli«  beat-known  specks  is  A.  collar  is. , flic 
Sand-Bear  or  Hhal>Usoor  ( i.c .,  Bear-Pig)  of  the  natives,  found  in 
the  mountains  of  the  north-east  of  Hindustan  and  Assam.  It  is 
rather  larger  than  the  English  Badger,  higher  in  its  legs,  and  very 
Pig-liko  in  general  aspect,  of  a light  grey  colour,  with  flesh-coloured 
si. out  and  feet;  nocturnal  and  omnivorous.  Other  species  or  local 
varieties  have  been  described  by  A.  Miluc-Ed  wards  from  North 
China  and  Tibet. 

Mifdaus,— Dentition  as  the  last,  but  the  cusp*  of  the  tecta  mom 
acutely  pointed.  Cranium  elongated,  face  narrow  and  produced. 
Suborbital  foramen  small,  and  the  palate,  os  in  all  the  succeeding 
genera  of  this  group,  produced  backwards  about  midway  between 
the  lost  molar  tooth  and  the  glenoid  fossae.  Vertebra;:  C7,  D 14-15, 
1.6-5,  S3,  C12.  Head  pointed  in  front ; snout  produced,  mobile, 
obliquely  truncated,  the  nostrils  Wing  inferior.  Lind**  rather 
short  and  stout.  Tail  extremely  short,  but  clothed  with  rather 
long  bushy  hair.  Anal  glands  largely  developed,  oud  emitting  an 
odour  like  that  of  the  American  Skunks  [Mephitis).  One  apeaet, 
M.  mtlicfjm,  the  Teledu,  a small  burrowing  animal,  found  in  the 
mountains  of  Java,  at  an  elevation  of  7000  or  more  feet  above  the 
sea-level. 

J tdu. — Dentition  : * §,  c p m 4 ; total  38.  The  first  pre- 
tnolar  in  both  jaws  extremely  minute  and  often  deciduous.  Upper 
molar  very  much  larger  than  the  sectorial,  subquadrate,  as  broad 
as  long.  Lower  sectorial  with  a broad,  low,  tulicrculated  heel, 
more  than  half  the  length  of  the  whole  tooth.  The  nostgleuoni 
processes  of  the  skull  aru  so  strongly  developed,  and  the  glenoid  fossa 
is  so  deep,  that  the  condyle  of  the  lower  jaw  is  firmly  held  in  its  place 
even  after  all  the  surrounding  soft  parts  are  removed.  Vertebra: 
C 7,  D 15,  L 5,  S 3,  C 18.  Muzzle  pointed.  Ears  very  short.  Body 
stout,  broad.  Limbs  short,  strong,  subplantigrade.  Toil  short. 
The  best-known  species  is  the  common  Bsdger  (if.  torus)  of  Europe 
and  northern  Asia,  still  found  in  many  parts  of  England,  where  it 
lives  in  woods,  is  nocturnal,  burrowing, ouu  very  omnivorous,  feeding 
on  mice,  reptiles,  insects,  fruit,  acorns,  and  roots.  Other  nearly  allied 
species,  if.  Icucurtu  aud  J/.  chinensis,  arc  found  in  continental 
Asia,  and  if.  arm  luma  in  Japan. 

Tazidca . — Dental  formula  as  ia  Sides,  except  that  the  rudimen- 
tary anterior  promolars  apjwar  to  be  always  wanting  in  tho  upixr 
jaw.  The  upper  sectorial  much  larger  in  proportion  to  the  other 
teeth.  Upper  molar  about  the  same  size  os  the  sectorial,  triangular, 
with  the  apex  turned  backwards.  Heel  of  lower  twctoiial  less  than 
half  the  length  of  the  tooth.  Skull  very  wide  in  the  occipital 
region  ; the  Jambdoidul  crest  very  greatly  developed,  and  the  sagit- 
tal but  slightly,  contrary  to  what  obtains  in  SItles.  Vertebra  : 
C 7,  D 15,  L 5,  S 3,  C (T).  Body  very  stoutly  built  and  depressed. 
Tail  short.  The  animals  of  this  genus  are  peculiar  to  North 
America,  where  they  represent  the  Badgers  cl  the  Old  World, 
resembling  them  much  in  anpewrance  and  habits.  T.  ameriemus 
is  the  common  American  Laager  of  the  United  States.  T.  ley  lan • 
ditri,  the  Mexican  Badger,  is  perhaps  only  a local  variety. 

Sfdlicora. — Dentition:  * j,  c 1,  p |,  *n  } ; total  32.  lJpj*r 
scctoriul  large,  with  its  inner  cusp  quite  at  the  anterior  end  of  the  i 
blade,  as  in  the  following  genera  ; molar  much  smaller  and  trans- 
versely extended,  having  a very  small  outer  and  a larger  rounded 
inner  lobe.  Heel  of  lower  sectorial  very  small,  scarcely  one-fourth 
of  the  whole  length  of  the  tooth,  and  with  but  one  cuap.  Tuber- 
cular tnolar  absent  Vertebra:  07*  D 14,  L 4,  3 4,  C 16.  Body 
stout,  depressed.  Limbs  short,  strung.  Head  depressed,  noso 
rather  pointed.  External  cars  rudimentary.  Tail  short.  The 
animals  of  this  genus  are  commonly  called  ftutcls.  if.  ituiica, 
from  India,  and  if.  raid  and  SI.  lenconota  from  Sooth  and  West 
Africa,  have  nearly  the  same  general  appearance  and  size,  being 
rather  larger  than  a common  Badger.  Their  coloration  is  j»eculiarf 
all  the  upper  surface  of  the  body,  head,  and  tail  being  ash-grey, 
while  the  lower  parts,  separated  by  a distinct  longitudinal  boundary 
line,  are  black.  They  live  chiefly  on  the  ground,  into  which  they 
burrow,  but  can  also  climb  trees.  They  toed  on  small  mammals, 
birds,  reptiles,  and  insects,  and  aro  said  to  be  very  partial  to 
honey. 

II 1 1 id  is. — Dentition:  i §.  c j,  p J.  in  J ; total  38.  Upper  sec- 
torial with  a large  bicusped  inner  lobe.  Molar  smaller,  wider 
transversely  thin  in  the  antero-posterior  direction.  Lower  sectorial 
with  heel  about  one-third  the  length  of  the  tooth.  Skull  elon- 
gated, rather  narrow  and  depressed.  Facial  portion  especially 
narrow.  I ufraorbital  foramen  very  large.  Head  rather  small  and 
produced  in  front,  with  an  elongated,  obliquely  truncated,  naked 
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snout.  Enn  small.  liody  elongateJ.  Limbs  short.  Tail  abort  or 
uioih-ratL-,  bushy.  Several  kjkth'S  are  described  (//.  oriental  is, 
vum-Uuta,  viftaifinas,  subfimtiitliaca),  nil  from  eastern  Asia,  small 
animals  com  pared  with  the  other  members  of  the  subfuinily,  climb- 
ing trees  with  agility  nml  living  much  on  fruit  and  berries  as  veil 
as  ou  small  mammals  and  birds. 

Jrtowyar.—  Dentition:  » J,c  J,  w J;  total  34.  In  general 
characters  the  teeth  much  resemble  those  of  the  Polecats  [SfusUla), 
being  more  delicately  cut  and  sharply  cuspid  than  in  moat  of  the 
foregoing.  Uplivr  molar  smaller  than  tho  sectorial,  narrow  from 
before  backwards.  Lower  Bcctorial  with  a small  narrow  bed  and 
distinct  inner  tubercle.  General  form  of  body  musteline.  Limbs 
short.  Fore  feet  large  and  broad,  with  five  stout,  nearly  straight, 
blunt,  and  lion-retractile  claws,  of  which  the  first  and  fifth  aie 
considerably  shorter  than  the  others.  Tail  moderate,  with  longer 
hairs  ton-aids  the  end,  giving  it  a bushy  appearance.  Hair  gene 
rally  long  and  loo«c.  Tho  bost-knowu  species  of  this  genus, 
l.  tor  ilia,  tho  Cape  Polecat,  was  placed  by  Cuvier  in  the  genus 
S/ustda,  by  Lichtenstein  in  SItphUit,  and  in  many  characters  it 
forms  a transition  between  these  genera.  It  is  about  tho  size  of  au 
English  Polecat,  but  conspicuous  by  its  coloration,  haviug  broad, 
longitudinal  bauds  of  dark  brown,  alternating  with  white.  Its  odour 
is  said  to  b«  as  offensive  as  that  of  tho  American  Skunks.  Front 
the  Capo  of  Good  llopo  it  ranges  as  far  north  as  Senegal.  -Another 
IjMCka  I.  fixuntn , from  Scnnaar,  has  been  described. 

Subfamily  Mustelinee. — Toes  short,  partially  webbed;  claws 
short,  compressed,  acute,  curved,  often  scniiratractile.  Upper  pos- 
terior molar  of  moderate  size,  wide  transversely.  Kidneys  simple. 
Terrestrial  and  arboreal  in  habiu; 

Galidts — Dentition : i > J,  c f , p 4,  wi  4 ; total  34.  Molars  small 
but  stout ; ttp|jer  sectorial  with  the  inner  lobe  near  the  middle 
of  the  inner  border  of  the  tooth.  Lower  sectorial  with  heel  small, 
and  inner  tubercle  small  or  absent.  Body  long.  Limbi  short ; 
claws  non -retractile.  Palms  and  solca  naked.  Head  broad  ainl 
depressed.  Tail  of  moderuto  length.  The  best-known  species, 
G.  tiiiaia,  tho  Grison  (genus  Grisouia,  Gray),  and  G.  barbara,  the 
I Tayra  (genus  Golem.  Cray),  are  both  South- American  * G.  a!/a- 
vumdi  is  an  intermediate  form. 

Slustda. — Dentition:  i J,  c p J,  m 4 ; total  38.  Upper 
sectorial  with  inner  lobe  clone  to  the  anterior  edge  of  the  tooth. 
Molar  nearly  os  large  as  sectorial.  Lower  sectorial  with  small  inner 
tubercle.  Vertebra : C 7,  D 14,  L 6,  S 3,  C 18-23.  Body  loug  and 
slender.  Limbs  short,  digitigrade.  Feet  rounded ; toes  short,  with 
compressed,  scute,  semiretractile  claws.  Tail  moderate  or  long, 
more  or  less  bushy.  One  Bpecies  is  British,  Sf.  maries,  the  Pine 
Marten  ; the  remainder  inhabit  tho  northern  regions  of  Europe, 
Asia,  and  Amerieq.  Many  of  the  anedes,  as  the  Sable  [if.  ttNf- 
Una),  yield  fur  of  great  value.  See  Maltls. 

Putorius. — The  dentition  differs  from  that  of  ifutida  chiefly  in 
the  absence  of  the  anterior  premolara  of  both  jaws.  The  teeth  ere 
more  sharply  cusped,  snd  tho  lower  tectorial  wants  tho  inner 
tubercle.  External  characters  generally  simitar  to  those  of  the 
Martens,  bat  the  body  is  longer  and  mare  slender,  and  the  limbs 
even  shorter.  They  are  all  small  animals,  of  very  active,  blood- 
thirsty and  courageous  disposition,  living  chiefly  on  birds  and 
small  mammals,  and  are  rather  terrestrial  than  arboreal,  dwelling 
among  rocks,  stones,  aud  outbuildings.  Some  of  the  species,  os  the 
Stoat  or  Ermino  (A  ermineue),  inhabiting  cold  climates,  undergo 
a seasonal  change  of  colour,  being  brown  in  summer  and  white  in 
winter,  though  the  change  docs  not  affect  the  whole  of  the  fur,  the 
end  of  the  tai1  remaining  black  in  all  seasons.  This  is  a large 
gi-mis,  having  w very  extensive  geographical  range  throughout  tho 
Old  and  New  Worlds,  and  includes  the  animals  commonly  known 
as  Weasels,  Polecats,  Ferrets,  and  Mink 

Gulo. — Dentition  : i §,  e f,  p J,  m 4 ; total  38.  Crowns  of  tho 
toeth  very  stout.  Upper  molar  very  much  smaller  than  the  sec- 
torial. Lower  sectorial  large,  with  very  small  heel  and  no  inner 
tubercle.  The  dentition,  though  really  but  a modification  of  that 
of  the  Weasels,  presents  a great  general  resemblance  to  that  of 
H vie 1 1 a.  Vertebra:  C 7,  D 15,  L 5,  8 8,  C 15.  Body  and  liinl-s 
stoutly  made.  Feet  large  and  powerful,  subplantigrade,  with 
large,  compressed,  much  curved,  and  sharp-pointed  daws.  Sole* 
of  the  feet  (except  the  pads  of  the  toes)  covered  with  thick  bristly 
hairs.  Ears  very  small,  nearly  concealed  by  the  fur.  Eye*  small. 
Tail  short,  thick,  and  bushy.  Fur  full,  long,  and  rather  coarse. 
Tho  one  r pedes,  the  Wolverene  or  Glutton,  G.  luscus,  an  inhabit- 
ant of  tno  forest  regions  of  northern  Europe,  Asia,  and  America, 
much  r * embles  a small  P*-ar  in  appearance.  It  is  a very  powerful 
animal  for  its  size,  climbs  trees,  and  lives  on  squirrels,  bares, 
beavers,  reindeer,  and  is  said  to  attack  even  horse*  and  cow*. 

Family  Pbocyosidjj. 

True  molars  J,  obtusely  tuberculated.  No  slisphenoid  canal. 
Habitat  exclusively  /merieun. 

/Voc-pon.-- Dentition:  s I,  c p f,  m f ; total  40.  The  molar 
teeth  broad  nml  tubereulated.  The  upper  sectorial  with  thre* 
dial's  along  the  outer  margin,  and  a very  oread  bicusped  inner  lobs* 
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{living  an  almost  quadrats  form  to  tb«  crown.  First  molar  with  a 
argi*  tuberculated  crown,  rattier  broader  than  long.  Second  con* 
siderably  smaller,  with  transversely  oblong  crown.  Lower  sec* 
torisl  with  an  extremely  small  and  ill-defined  blade,  placed  trans- 
versely in  front,  ami  a large  inner  tubercle  and  heeL  Second  molar 
as  lone  as  the  first,  but  narrower  behind,  with  five  obtuse  cusps. 
Vertebra : C 7,  D 14,  L 6,  8 3,  C 16-20.  Body  stout.  Hesd  broad 
behind,  but  with  a pointed  muzzle..  Limb*  plantigrade,  but  in 
walking  the  entire  sole  is  not  applied  to  the  ground  as  it  is  when 
the  anunal  is  standing.  Toes,  especially  of  the  fore  foot,  very  free, 
»o<l  capable  of  being  spread  wide  apart  Claws  oom pleased,  curved, 
pointed,  and  non -retractile.  Tail  moderately  Ion?,  cylindrical, 
thickly  covered  with  hair,  annulated,  non-prehensile.  Fur  long, 
thick,  and  soft.  The  well-known  Raccoon  (Procpw  lUor)  of  North 
America  is  the  type  of  this  genus.  It  is  replaced  in  South 
America  by  P.  cancrivcms. 

BassarU. — A form  closely  allied  to  Procyon,  bat  of  more  slender 
and  elegant  proportions,  with  sharper  nose,  longer  tali,  and  more 
digitigride  feet,  and  with  teeth  otherwise  like,  but  smaller,  and 
more  sharply  denticulated.  It  was  formerly,  but  erroneously, 
placed  among  the  Vivtrridee.  Two  species If.  astuta,  from  the 
southern  parts  of  tho  United  States  and  Mexico,  and  B.  suni- 
chradi,  from  Central  America. 

Basmricyon.  —This  name  has  recently  (1876]  Wen  given  to  a 
distinct  modification  of  the  Procyonine  type  of  which  at  present 
only  two  examples  are  known,  one  from  Costa  Rica  and  the  other 
from  Ecuador,  which,  appearing  to  be  different  species,  have  been 
named  B.  gabbi  and  B.  alUni.  They  much  resemble  the  Kinkajou 
(CercoUpUs)  in  external  appearance,  but  the  skull  and  teeth  are  more 
like  those  of  Procyon  and  Aosuo. 

Xasua. — Dentition  as  in  Procyon,  but  the  upper  canines  are  larger 
and  more  strongly  compressed,  and  the  molars  smaller.  The  facial 
portion  of  the  skull  is  more  elongated  and  narrow.  Vertebra : C 7, 
1)  14,  L 6,  S 3,  C 22-23.  Body  elongated  and  rather  coin  pressed. 
Nose  prolonged  into  a somewhat  upturned,  obliquely  truncated, 
mobile  snout.  Tail  long,  non  -prehensile,  tapering,  annulated. 
These  animals,  commonly  called  Cost  is  or  Coati-Mundts,  lire  in 
small  troops  of  eight  to  twenty,  are  chiefly  arboreal,  and  feed  on 
fruits,  young  birds,  eggs,  insects,  kc.  Recent  researches  have  re* 
dured  the  number  of  supposed  species  to  two,  X.  narica  of  Mexico 
and  Central  America,  and  X.  rvja  of  South  America  from  Surinam 
to  Paraguay. 

CtrwUpU*. — Dentition:  i f,  e f,  p f,  m 1-36.  Molars  with 
low  fiat  crowns,  very  obscurely  tuberculated.  Skull  short  and 
rounded,  with  fiat  upper  surface.  Vertebra:  C 7,  D 14,  L 8,  8 8, 
C 26-28.  Clavicles  present,  but  in  a very  rudiments  nr  condition. 
Head  broad  and  round.  Ears  short  Body  long  and  musteline. 
Limbs  short  Tail  long,  tapering,  and  prehensile.  Fur  short  and 
soft  Tongue  long  ana  very  extensile.  But  one  species  of  this 
somewhat  aberrant  genus  is  known,  C.  eaudivolvulu j,  the  Kink- 
ajou,  found  in  the  forests  of  the  wanner  parts  of  South  and  Central 
America.  It  is  about  the  size  of  a Cat,  of  a uniform  pale,  yellow- 
ish-brown colour,  nocturnal  and  arboreal  in  its  h shits,  feeding 
on  fruit,  honey,  eggs,  and  small  birds  and  mammals,  and  is  of  a 
tolerably  gentle  disposition  and  easily  tamed. 

Family  A I LU  RIDA 

Formed  for  the  reception  of  one  genus,  resembling  tho 
Froq/onidm  in  the  number  of  true  molar  teeth,  but  differing  in 
some  cranial  characters,  especially  tho  presence  of  an  slisphenoid 
cans),  and  in  ita  Asiatic  habitat.  _ 

A Hums. — Dentition:  i l,  e in  | ; total  88.  First  lower 

pro  molar  very  minute  and  deciduous.  Molars  wmsxkable  for  their 
great  transverse  breadth,  and  the  numerous  cusps  of  their  crown*. 
Vertebra:  C 7,  D 14,  L 6,  S 3,  C 18.  Skull  high  end  compressed. 
Facial  portion  short.  Ascending  ramus  of  mandible  extremely  high. 
Head  round.  Face  short  and  broad.  Ears  large,  erect,  pointed. 
Limbs  stout,  plantigrade,  with  large  blunt  non-retractile  claws. 
Tsil  nearly  as  long  as  body,  cylindrical,  clothed  with  long  hairs. 
Fur  long  and  thick.  One  species,  A.fulgens^  the  Panda,  rather 
larger  than  a Cat,  found  in  the  south-east  Himalayas,  at  heights  of 
from  7000  to  12,000  feet  above  the  sea,  among  rocks  and  trees,  and 
ehiefiy  feeding  on  fruits  and  other  vegetable  substance*.  Ita  fur 
la  of  a remarkably  rich  reddish- brown  colour,  darker  below. 

Family  Uxsidib. 

True  molars  |,  with  brood,  flat,  tubercnlated  crowns.  The  three 
anterior  promolars  of  both  jaws  rudimentary  and  often  deciduous. 
Fourth  upper  premolar  (sectorial)  with  no  third  or  inner  root 
No  alhrphenoid  canal  (except  in  Ailuropiu).  Kidneys  conglomerate. 
Geographical  distribution  extensive. 

Ailuropus, — An  interesting  annectent  form  connecting  the  true 
Bears  with  Ailurus  and  with  several  extinct  genera.  Dentition : 

1 l>  c i»  P ft  vre  1 ; total  40.  Promoters  increasing  in  sin  from 
first  to  last,  and  two-rooted  except  the  first.  First  upper  molar 
with  quadrate  crown,  broader  thaa  long.  Second  larger  than  the 
ffret.  Cran.-  Ti  with  zygomatic  arches  tod  sagittal  crest  immensely 
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developed,  and  ascending  reams  of  mandible  very  high,  giving 
greater  spaces  for  attachment*  of  temporal  muscle  thsn  in  any  other 
existing  member  of  the  order.  Facial  portion  abort.  Bony  palate 
not  extending  behind  the  last  molar  tooth.  An  alisphenoia  canal. 
Feet  bear-like,  but  soles  more  hairy,  and  perhaps  leas  completely 


Flo.  IS).  AUursptu  mdaadevau.  Fiesn  A,  MJliM-£4w*t4a. 


plantigrade.  Fur  long  and  thick.  Tail  vepr  short  One  extremely 
rare  species,  A.  melanoleucus  (fig.  121),  discovered  by  Piw  David 
in  18o2,  in  the  most  inaccessible  mountains  of  eastern  Tibet 
Said  to  feed  principally  on  roots,  bamboos,  and  other  vegetables. 
It  is  of  the  size  of  a small  Brown  Bear,  of  a white  colour,  with  ears, 
spots  round  the  eye*,  shoulders,  and  limbs  black. 

Ursus.—  Dentition : i f,  c p 1,  m 1-42.  The  three  anterior 
premotan  above  and  below  one-rooted,  rudimentary,  and  frequently 
wanting.  Usually  the  first  (placed  dose  to  th«  canine)  is  present, 
and  after  a considerable  interval  the  third,  which  is  situated  close 
to  the  other  teeth  of  the  molar  series.  The  second  is  vsry  rarely 
present  in  the  adult  state.  The  fourth  (upper  sectorial)  differs 
essentially  from  the  corresponding  tooth  of  other  Carnivores  in 
wonting  the  innrr  lobe  supported  by  a distinct  root.  Its  sectorial 
characters  are  very  slightly  marked.  Tho  crowns  of  both  the  true 
molars  are  longer  thsn  broad,  with  flattened,  tuberculated,  grinding 
surfaces.  The  second  has  a large  backward  prolongation  or  heel 
Tho  lower  sectorial  baa  a small  and  indistinct  blade  and  greatly 
developed  tubercular  hod.  Tho  second  molar  is  of  about  the  sams 
length,  but  with  a broader  and  more  flattened  tubercular  crown. 
The  third  is  smaller.  The  milk  teeth  are  comparatively  small,  and 
shed  at  an  early  ago.  Skull  mors  or  leas  elongated.  Orbits 
small  and  incomplete  behind.  Palate  prolonged  considerably  behind 
the  last  molar  tooth.  Vertebra:  C 7,1)14,  L 6,  8 5,  C 8-10.  Body 
heavy.  Feet  broad,  completely  plantigrade.  The  five  toes  on  each 
foot  all  well-developed,  and  armed  with  long  eompreoaed  and 
moderately  carved,  non-retractile  claws.  Palms  and  sole*  naked. 
Tail  very  short.  Ears  moderate,  erect,  rounded,  hairy.  Fur  gene- 
rally long,  soft,  and  shaggy. 

The  Bears  are  all  animals  of  considerable  bulk,  and  include  among 
them  the  largest  members  of  th*  order.  Though  the  species  ore 
not  numerous,  they  are  widely  spread  over  tho  earth’s  surface  (but 
absent  from  tho  Ethiopian  and  Australian  regions,  and  only 
represented  by  one  species  In  the  Neotropical  region),  and  differ 
much  among  themselves  in  their  food  and  manner  of  life.  They 
are  mostly  omnivorous  or  vegetable  feeders,  and  even  the  Polar 
Bear,  usmtily  purely  carnivorous  or  piscivorous,  devours  grass  with 
avidity  in  cummer.  The  various  specie*  may  be  grouped  in  tbe 
following  sections.  (1)  Thalassaretos.  Head  comparatively  small, 
molar  teeth  small  and  narrow.  Soles  more  covered  with  hair 
than  in  the  other  sections.  U.  mariiimvs,  tho  Polar  or  Whit* 
Bear  of  th*  Arctic  regions.  (2)  Urns  proper.  U.  ardos,  tho 
common  Brown  Bear  of  Europe  and  Asia,  a very  variable  species, 
to  which  U.  syriacus  and  tsabellinus,  if  distinct,  are  nearly 
related ; V.  Korribilis,  the  Grizzly  Boar,  an  American  repreaen- 
tat  i v*  form ; U.  tibstanus,  jttponicu*.  and  imm'fflnw,  the  Black 
Bears  of  the  Himalayas,  Japan,  and  North  America  ; V.  omatus, 
the  Spectacled  Bear  of  the  Peruvian  Andes.  (8)  Iltlardot.  Head 
short  and  broad.  Molar  teeth  comparatively  broad  (but  tbs  length 
Ktill  exceeding  the  breadth).  Tongue  very  long  and  extensile.  Fur 
short  and  smooth.  V.  mofopwnw,  the  Malay  Bear  or  8un  Bear. 
Bee  Bear. 

Mel  ursus.  This  differs  from  th*  true  Bears  in  the  first  upper 
incisor  being  absent  or  shed  at  a very  elrly  age,  in  the  very  small 
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«f  tie  other  toothy  its  tint  wry  Itrga  ntmllt  lips,  and  in 
oiiu-r  Minor  ebarMtaaa  The  one  raeoie’s  M.  Mtiaftfs,  the  well* 
known  Sloth  fcHiur.  of  India,  teed*  chiefly  on  block  ants,  termites, 
beotJre,  fruit,  bonoy,  fcc. 

Th»  great  Cave  Bear,  the  remains  of  whisk-  are  ft-und  so  abund- 
antly in  eav«*  of  FlrisUwcoe  age  In  Europe,  eras  a true  ami 

as  much  or  more  specialized  as  any  existing  species,  as  it  bad  lost 
Its  thru*  anterior  premotare  in  the  adult  stats,  but  in  Vraua 
onemmtU  and  older  species  tat  the  Fikicane  they  were  all  re- 
taiiK-J.  Still  more  generalized  forms  of  Bear*,  piesviiting  various 
degrees  of  transition  towani%  it  vomitwan  Ganoivowu  type,  are  repre* 
s ruled  by  the  genera  ArcMhevium  from  South  Amewa  and 
Hyaemrztw  of  Miocene  strata  of  Europe  and  Asia,  and  o Ultra 
which  arc  not  Cur  removed  (at  least  in  dental  ciiftractem)  from  ruth 
primitive  Dog- like  types  us  Ampkicyon, 

Extjkct  C-uisfvtmA  ©r  Dotnrrprt,  Position. 

The  diveoverv  of  fossil  moaitis  in  Eocene  and  early  Miocene* 
fai  matinu*  both  in  Europe  ajk!  North  Atmri:':j,  nhuws  tbd 
numerotia  species  of  terros trial  carnivorous  animal*  existed  upon 
the  wtfk  during  tbas*  Metali,  which  cannot  bo  rate  nod  to  cither 
of  tbewtm*  into  which  the  order  has  now  become  broken  up. 
By  wan asnloglshi th—  hue© beta  supposed  tube  Mnreupiate,  or  at 
least  to  show  transitional  character.*  betmen  the  Diddshous  atul 
llanodolphotu  mbdlMMi  Bv  others  they  arc  locked  upon  as 
belonging  altogether  to  the  latter  group,  ami  as  the  com  in  on 
ancestors  of  existing  Carnivores  and  Insccltvores,  or  perhaps 
rather  as  descendants  or  relatives  of  such  common  a»— tore, 
ntainlw  more  of  (be  generalized  chin aataa  than  Any  of  the  exist- 
ing epMse*.  They  shade  olf  aim  oat  In— isfoly  into  nuMoa  other 
forms  loss  distinctly  carnivorous,  to  the  «m»sf  which,  Including 
the  modern  /fiirrtrivr.i,  Cope  (to  whom  we  mu  indebted  fur  our 
principal  knowledge  of  the  American  extinct  specie*)  gives  the 
name  of . BONOTUE&ia,  those  more  spatially  wdfttad  to  the  existing 
fiaaiivm  forming  the  sul  muter  Cr-orfyu-fa,  which  is  divided  into 
the. five  families..  Ar^&eyc&udai,  JBnCM&i,  OszytnudM,  A mblyitonulw, 
and  Ueronpthidar.  TJt^so  ore  cams,  however.  In  which  tile  appli- 
cation of  the  principle*  of  classihcation  adapted  in  the  caw?  of 
existing  .species,  of  which  the  entire  structure  is  known,  and 
which  nave  become  divided  into  isolated, group*  by  tha  extinction 
of  iiitmncdi.it  forma,  is  reaHy  iropoa&mla.  If  tb©  generally 
accepted  view  of  evolution  is  true,  and  the  extreme  modifications 
jons  loacaulbty  into  each  other  by  minute  gradations  (a  view 
the  palaworological  proof  of  which  becomes  sire  noth  pin'd  by  every 
Jkwa  disco  very),  there  mast  bo  many  of  than  extinct  forma  which 
cannot  be  assigned  to  definitely  characterized  groups.  There  arc, 
bu  waver,  some  which  stand  out  prominently  from  the  others  as 
formed  on  distinct  types,  having  noexM  t representa t i vr? a t present 
living  on  the  earth.  Of  these  the  best-known  is  that  named 
Uyxnodon,  of  which,  with  the  nearly  allied  Pkrwhn,  many  spories 


Pio.  1JV.— Dentition  of  I!f*r*r*3v*  !*p}ijrh$/n;h*ii  (Xaw*r  Mleouie.  France), 

Tt»e  pcaierKii  nwUr  l»  cooceitod  behind  the  penultimate  toot*. 

Have  been  found  both  in  Europe  and  America.  They  had  the  fall 
number  of  forty-four  teeth,  grouped  in  the  usual  manner,  and  the 
incisors,  caniucx,  and  premolars  were  formed  upon  the  ordinary 
Carnivorous  type  as  now  seen  in  the  Canute,  the  fourth  premolar 
above  and  tha  firai  true  molar  Mow  being  formed  upon  the 
‘■sectorial1*  plan,  but  the  teeth  behind  these,  instead  or  being 
tuberculated  aa  in  all  existing  Carnivora,  repeated  the  chaructera  of 
the  sectorial,  and  also  iocreasftd  iu  adzo,  especially  ia  the  lower  jaw, 
Irrnu  before  bsckvirda  They  thus  present  somememttljncato  the  ! 
teeth  of  such  Carol  voic'd*  Marsupials  os  the  Dosyuridm  ; but,  da  the  I 
researched  of  Fdhol  have  demonstrated,  their  milk  dentition  follow* 
precisely  the  role  of  existing  pbcontal  licterodont  mammals,  md 
fcfst  that  characteristic  of  tbs  ilanmpmjB.  They  show,  moreover,  ! 


none  of  the  essential  cranial  modifications  which  distinguish  !«♦ 
Marsupials.  The  curious  American  genus  Oxmua  seems  to  have 
been  a special iced  form  of  this  type,  and  the  Enron*: an  Prmiwtrm  or 
Cynohjfanodan  of  Filhol)  formas  complete  transition  between  it  sod 
tho  Vicaridt t.  In  Arrtoaijon  prims? us,  tbo  oldest  known  Tertiary 
mammal,  from  tho  lowest  Eocene  beds  of  La  Few,  department  of 
Aisne,  France,  on  tho  other  hand,  all  the  molar*  were  tubercufated, 
and  have  been  coiuiwred  with  thus©  of  the  Procyonuim  and  also 
Gymnura,  among  the  Inuetimra,  The  small  size  of  tho  brain  of 
there  rally  forma  ia  not,  as  has  been  supposed,  a special  Marsupial 
character,  but  i*  common  to  the  primitive  forms  of  all  groups  of 
vmtebcatea.  Alcsonyx,  from  tho  Fxccnc  of  North  America,  reenix  to 
have  l*en  a very  geireralteed  form,  with  Hat  blunt  claws,  and  long 
and  alendcr  tail.  Co^o  makes  lh«  interesting  suggestion  that  this 
may  have  been  in  tbo  ancestral  lino  of  tho  Pinnipeds,  but  his  state- 
ment that  tho  scaphoid  and  lunar  bones  of  the  carpus  wore  distinct 
otter*  a deckled  diibculty  to  the  accentance  of  this  view. 

SrooHDEU  PI XX rp ED  I a. 

These  di^er  from  the  rest  of  tbe  Carnivom  mainly  ia  the 
structure  of  their  lhnbs,  which  are  modified  for  aquatic 
progression, — the  two  proximal  segments  being  very  short 
and  partiolly  enveloped  iu  tbe  general  integument  of  the 
body,  while  the  third  segment,  especially  in  tbe  hinder  ex- 
tremities, is  elongated,  expanded,  and  webbed.  There  are 
always  five  well-developed  digits  on  each  limb.  In  the  hind 
limb  tbe  two  marginal  digits  (first  and  filth)  are  stouter 
and  generally  larger  than  the  others.  The  teeth  also  differ 
from  those  of  the  more  typical  Carnivora,  The  incisors 
are  always  fewer  than  Tbe  mulnr  series  consists 
generally  of  four  prexnolars  and  one  molar  of  very  uniform 
characters,  with  never  more  than  two  roots,  and  with 
conical,  more  or  less  compressed,  pointed  crowns,  which 
may  have  accessory  cusps,  placed  before  or  behind  the 
principal  one,  but  are  never  broad  and  tabercuhted.  Thu 
milk  teeth  are  very  small  and  simple,  and  arc  shed  or 
absorbed  at  a very  early  age,  usually  either  before  or  within 
a few  days  after  birth.  The  brain  is  relatively  large,  the 
cerebral  hemispheres  broad  in  proportion  to  their  length,  and 
with  numerous  and  complex  convolutions.  There  is  a 
very  short  crecura.  The  kidneys  are  divided  into  numerous 
distinct  lobules.  There  are  no  Cowperia  glands.  Mamma?* 
two  or  four,  abdominal.  No  clavicles.  Tail  always  very 
short.  Eyes  very  large  and  exposed,  with  flat  cornea. 
The  nostrils  close  by  tho  elasticity  of  their  walls,  and  are 
opened  at  will  by  muscular  action. 

The  animals  of  this  group  are  all  aqnatic  in  their  ramie 
of  life,  spending  tho  greater  part  of  their  time  in  the  winter, 
swimming  and  diving  with  great  facility,  feeding  mainly  on 
fish,  crustaceans,  and  other  marine  animals,  »nd  progress- 
ing on  land  with  difficulty.  They  always  come  on  shore', 
Imwever,  for  tho  purpose  of  bringing  forth  their  young. 
They  are  generally  marine,  but  they  occasionally  ascend 
large  rivers,  and  some  inhabit  inland  seas  and  lakes,  as  tbe 
Caspian  and  Baikal.  Though  not  numerous  in  species, 
they  are  widely  distributed  over  the  world,  but  occur  most 
abundantly  on  the  coasts  of  lands  situated  in  cold  and 
temperate  zones.  The  suborder  is  divisible  into  three  well- 
rtiarkcd  families : — tho  OtariMte  or  Sea  Bears,  which  form  a 
transition  from  tho  Ffsripcd  Carnivora  to  tbe  Seals ; the 
Trickechuh r,  containing  tho  Walrus ; and  the  Phocida j or 
typical  Seals. 

Fumily  Otar  titer. 

When  on  land  the  hind  feet  are  turned  forwards  tinder  the  body, 
find  aid  in  supporting  and  inuring  the  trunk  aa  in  ordinary 
i|uadiupeda.  A small  extt  real  ear.  Teste*  suspended  in  a dU'h.ct 
external  scrotum.  Skull  with  poit-orhital  proccssesand  alispbenoul 
renal.  Palms  and  sole*  of  feet  naked. 

OUria. — Dentit son : i t,  e f,  p m ; total  34  or  36. 
First  and  second  tipper  incisors  small,  with  the  summit*  of  the 
croirna  divided  by  a deep  transverse  groove  iuto  an  anterior  and  a 
) posterior  cusp  of  nearly  equal  height ; the  third  large  and 
■ ■mine-like.  Caninrs  large,  conicnl,  pointed,  rrcurvc*l.  Molars 
;ind  prvmolora,  usually  |.  of  which  the  second,  third,  and  fourth  are 


Digitized  by  Google 


CABM1V0UA.]  M A M M 

preceded  by  milk  teeth  shed  a few  days  after  birth  ; sometimes  fits 
in  fig-  123)  a sixth  upper  molar  (occasionally  developed  on  ona  side 
•nd  not  the  other)  ; all  with  similar  character?!,  generally  uni  radi- 
cular ; crown  moderate,  compressed,  pointed,  with  a singlo principal 
crop,  and  sometimes  a cingulum,  and  more  or  lesadeveiowsa  anterior 
a^d  posterior  accessory  cusps.  V ei  tcbi-se  : C 7,  D 15,  L 5,  S 4,  C 


U-10.  Head  rounded.  Eves  large.  Pinna  of  ear  small,  narrow,  and 
I toin ted.  Neck  long.  8kin  of  all  the  feet  extended  far  beyond  the 
nails  and  ends  of  the  digits,  with  a deeplydobed  margin.  The  nail* 
small  and  often  quite  rudimentary,  especially  those  of  the  first  and 
fifth  toes  of  both  feet ; the  beat-developed  and  moat  constant  are 
the  three  middle  claws  of  the  hind  foot,  wrhieh  are  elongated,  com* 
pressed,  and  curved. 

The  OUtrix,  or  Eared  Seals,  commonly  called  Sea  Bears  or  Sea  Lions, 
are  widely  distributed,  especially  in  the  temperate  regions  of  both 
hemisphere*,  though  Absent  from  the  coasts  of  the  North  Atlantic. 
A*  might  be  inferred  from  their  power  of  walking  on  all  foure,  they 
*l«nd  more  of  thair  time  on  shore , and  range  inland  to  greater  dis- 
tances, than  the  true  Seals,  especially  at  the  brooding  time,  though 
they  am  obliged  always*  to  return  to  the  water  to  seek  theif  food. 
They  are  gregarious  and  polygamous,  and  the  mates  axe  usually  much 
targfer  than  ttie  females,  a circumstance  which  has  given  rise  to  some 
of  the  confusion  existing  iu  the  specific  determination  of  the  various 
members  of  the  genua.  Somo  of  the  species  possess,  iu  addition  to 
tire  stiff,  close,  hairy  covering  common  to  all  the  group,  an  exceed- 
ingly fine,  dense,  woolly  under  fur.  Tlio  skins  of  these,  when 
dressed  and  deprived  of  the  longer  harsh  outer  hair*,  constitute  the 
**  sealskin  " of  commerce,  so  tnnriv  valued  for  wearing  apparel,  which 
is  not  the  product  of  any  of  the  tut  Seals.  The  bast-known  species 
^r«  0.  stdlcri,  the  Northern  fcwa  Lion,  the  largest  of  the  genus,  from 
the  North  Pacific,  about  10  fict  in  length;  O . julmta,  the 
Southern  Sea  Lion,  from  the  Falkland  bland®  and  Patagonia; 
O.  caii/arnmna,  from  California,  frequently  exhibited  alive  in 
menageries  in  Europe ; O.  ursima-,  the  common  Sea  Hear  or  Fur 
•wl  of  the  North  Pacific,  the  t kina  of  which  are  imported  in 
immense  numbers  from  ilm  Ihybiloff  Islands ; 0.  pitzilln,  from  the 
Carte  of  Good  Hope;  O.  forstcri  and  others,  from  the  coasts  of  Aus- 
tralia and  various  islands  scattered  over  the  southern  hemisphere. 
These  have  bran  grouped  by  some  zoologists  into  many  genera, 
founded  upon  very  trivial  modifications  of  teeth  and  skull. 

Family  TatcariniDA 

In  many  characters  the  singlo  genus  comprising  this  family 
u intermediate  between  the  Otarii^K  and  Phocidm,  but  it  has  a 
completely  aberrant  dentition.  It  has  no  external  cars,  as  in  the 
l iwcuLz  ; but  when  on  land  the  hind  feet  are  turned  forwards  and 
u«sd  la  progression,  though  l«*a  completely  than  in  the  Vtariida. 
The  upper  canine*  are  develojied  into  immense  tusks,  which 
descend  a long  distance  below  the  lower  jaw.  All  the  other  teeth, 
including  the  lower  cam  nr*,  are  much  alike,  small,  simple  and 
one  rooted,  the  molar*  v>  ith  flat  crowns.  The  skull  is  without  post- 
orbital  process,  but  has  an  aluphcnohl  canal 

Tritfuch us,  Liun.  ; Odbbm nos,  llriitsou  (which  somo  modem 
zoologists  have  revived).— Dentition  of  young  : * J,  c\,  p and  in  J. 
Many  of  these  teeth  are,  however,  lost  early  or  remain  through 
life  ta  a rudimentary  state,  concealed  by  the  gums.  The  teeth 
which  are  usually  developed  functionally  are  t i,  e f,  p J,  m $ ; 
total  18.  Vcrtcbr* : C 7,  D 14,  L 6,  S 4,  C 9.  Head  round.  Eyes 
rather  small.  Muzzle  short  and  brood,  with  on  each  side  a group  of 
long,  very  stiff,  bristly  whiskers.  The  remainder  of  tho  hair  cover- 
ing very  abort  and  ad  pressed.  Tail  very  rudimentary.  Fore  feet 
with  Sttfeqttal  toes,  with  five  minute  flattened  nails.  Hind  feet  with 
subcqual  toea,  the  fifth  slightly  the  largest,  with  cutaneous  lobes  pro- 
jectiug  beyond  the  end*  as  in  Otaria  ; first  und  fifth  with  minute 
flattened  nails ; second,  third,  and  fourth  with  largo,  olougat od,  sub- 
corn  pressed  pointed  nails. 

The  \V .xlma or  Morse  ( T,  rssmanis)  is  found  throughout  tbs  dream- 
ftolir  regions,  tho#©  of  the  North  Atlantic  and  North  Pacific  being 
a ■inr^d  hy  some  zoologists  as  distinct  speciaa,  by  others  as  local 
tone  ut*.  It  is  vrvgariuus.  but,  owing  to  the  destruction  by  the 
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scalers  for  the  sake  of  its  tu&ki,  oil,  and  hide,  it  is  fur  leas  abundant 
than  formerly.  The  nac  of  the  grout  tusks  (which  are  developed  itti 
both  sexes,  though  in  the  female  they  are  more  slender  than  in  tho 
mule)  appear*  to  be  for  scraping  and  digging  amoug  the  *aud  and 
ah  ingle  for  the  molluacs  aud  crustaceans  which  form  its  principal 
sustenance  ; they  are  also  formidable  weapons  of  defence. 

Family  Pi  loci  DA 

The  true  Sonia  are  tl*e  moat  completely  adapted  for  aquatic  life 
of  all  tho  Pinnipeds.  Whan  an  land  the  hinu  limbs  are  extended 
behind  them  and  take  no  part  in  progression,  which  is  effected  by  a 
series  of  jumping  mo vcniente produced  by  tiio  muscles  of  tlic  l rank, 
in  some  species  aided  by  tluf  tore  limbs  only.  Tho  pnlmaand  wfias 
of  the  feet  are  hairy.  There  i*  no  pinna  to  tho  nr,  and  no  acmtum. 
the  teatea  being  abdominal  Tho  upper  iiiciaora  have  simple,  pointed 
crowns,  and  vary  iu  number  in  the  different  groups.  All  have  a ell 
developed  cauines  and  | teeth  of  tlic  molar  series.  In  those  species 
of  which  the  milk  dentition  is  known,  them  arc  throe  milk  molars, 
which  precede  the  second,  third,  and  fourth  permanent  molar* ; tho 
dentition  is  therefore  j*  tu  f , tho  first  premotor  luiviug  s*  usual 
no  milk  predecessor:  The  akutl  has  no  post-orbital  process  and  no 

alisphcnoid  canal.  Tho  for  is  stiff  and  adpressed,  without  woolly 
under  fur. 

Subfamily  Phocinee. — Incisors  4.  All  feet  with  fir©  well- 
developed  claws.  The  toes  on  the  hind  feet  swbequal,  tii©  first 
! and  fifth  not  greatly  exceeding  tho  others  in  length,  and  with  the 
interdigital  membrane  not  extending  beyond  the  toes. 

Haliekaem*. — Dentition  : i h p|,  w);  total  34.  Molars 
with  largo,  simple,  conical,  recurred , slightly  cewipreeswl  crowns, 
with  sharp  anterior  and  posterior  edg**,  hut  without  accev-ory 
cusps,  except  sometime©  the  two  hinder  onto  of  the  lower  taw. 
With  the  exception  of  tho  last  one  or  two  in  tire  ujmer  jaw  amt  tire 
last  in  the  lower  jaw  they  are  all  nniradieular.  Vertebra; : C7, 
Dlft,  L5,  84,  C 14. 

One  species,  U.  gryjnts,  the  Grey  Soal  of  the  coasts  of  Scandinavia 
and  the  British  Isles. 

Pk&xt, — Dental  formula  as  the  last.  Teeth  smaller  anil  more 
pointed.  Molars  withtworoota  (except  the  first  in  cadi  jaw).  Crowns 
with  accessory  cusps.  Vertebra:  C7,  Dll-14,  L5,  81,  C 11-11. 
Head  round  and  short.  Fore  feet  short,  with  five  very,  strong,  sub- 
compressed,  slightly  curved,  rather  sharp  claws,  subequal. in  length. 
On  th©  hind  feet  the  claws  much  narrower  aud  less  curved.  Tho 
specie*  of  this  genus  arc  widely  distributed  throughout  thiMiortheru 
hemisphere,  and  include  P.  barbate,  the  Bearded  Seal;  P.  onm/flwd- 
iou,  the  Greenland  Seal ; P.  situ  lino,  the  Common  Seal ; and  P. 
bispti/a,  the  llingud  Seal  uf  the  North  Atlantic  ; P.  easfrtoa, 
from  the  Caspian  and  Aral  Seas;  and  P.  nkrica,  from  Lake  lhulul. 
Srt  SKAL. 

Sabfami:)*  Stcnorhynchinw. — Incisor*  f.  Molars  two-rooted, 
except  the  first.  Oik  the  hind  feet  the  first  and  fifth  toe*  greutly 
exceeding  the  others  in  length,  with  nails  rudimentary  on  absent. 

Uatuukus, — Dentition  : i c I,  y J,  u»l;  total  32.  Crowns  of 

molars  strong,  coith  al,  compressed,  hollowed  on  the  inner  side,  with 
a strongly-marked  lohcd  crngulum,  especially  on  the  inner  side, 
and  slightly  developed  accessory  crops  before  ami  behind.  The 
first  ami  laukt  up|»er  and  tho  first  lower  molar  considerably  mnaller 
than  the  other*.  Vertebrae : C 7,  D 15,  L 5,  S 2,  C 11.  All  the  nails 
of  both  foro  and  hind  feet  very  small  and  rudimentary.  One 
apccics,  M.  albivcnUr  {Pc logins  mcmac hut  of  some  authors),  the 
Monk  Seal  of  the  Mediterranean  and  adjacent  parts  of  the 
Atlantia 

The  other  genera  of  tbti  section  hare  the  tamo  dvntal  foimula, 
but  are  distinguished  by  the  characters  of  the  molar  teeth  and 
the  feet.  They  arc  all  inhabitant*  of  tho  shores  of  the  southern 
hemisphere. 

Slenvrhimchua  (Ogmorhinus,  Peters).— All  the  teeth  or  the  molar 
series  with  three  distinct  pointed  cusps,  deeply  separated  front  <-nch 
other ; of  these  tho  midille  or  prind|cd  cusp  u largest  and  nlighlly 
recurved  ; the  other  two  (anterior  and  posterior)  are  nearly  equ.tl  m 
size,  and  liave  their  apices  directed  toward*  tire  middle  one.  Skull 
much  elongated.  One  Spcriu,  S.  UpitM>  r,  thu  iScw  lawfuid,  widely 
distributcil  in  the  Antarctic  and  southern  tempcroid  wu, 

ZoIxMlvn.  — Molar*  with  much-corn  pressed  alougated  crowns,  with 
a principal  recurved  cusp,  rounded  and  somewhat  bulbous  at  the 
apex,  and  with  one  anterior,  and  one,  two,  or  three  posterior,  very 
distiftet  arcej-sory  cusp*.  One  specie*,  L.  porrcniopbxfo. 

Jjtptonttx. — Molars  small,  with  simple,  Mibcoioprtsaetl,  conical 
crowns,  with  a broad  cingulum,  but  no  iliBtinct  accessory  cu.-i«. 
L.  MX&ddlH. 

OmtmV’phoca. — All  the  teeth  T*ry  ar  ’J ; those  04  the  motnr 
p erica  with  pointed  recurved  crown#,  and  xtuail  posterior  and  still 
1 leas  developed  anterior  accessory  crop*.  Orbit*  rery  large.  Nads 
quite  rudimentary  on  front  and  absent  on  hind  feat.  The  skull 
bears  a considerable  rax  tu  bla  ape  to  that  of  the  member*  of  the  ire*' 
subfamily,  towards  which  it  may  form  a transition.  There  ie  or- 
species*,  O.  rdtnV,  of  which  very  little  is  known. 

Subfamily  Cyitophoruus.— lucitors  4.  Teeth  of  mcUr 
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generally  one-rooted.  No*  of  males  with  an  appendage  capable  of 
•being  inflated.  First  and  fifth  toea  of  hind  fe*»t  greatly  exceeding 
the  others  in  length,  with  nroionged  cutaneous  lobes,  and  rudi- 
mentary or  no  nails. 

Cystopkora. — Dentition:  t e f,  p J,  m\;  total  30.  The  lost 

molar  has  generally  two  distinct  roots.  Beneath  the  skin  over  the 
face  of  the  male,  and  connected  with  the  nostrils,  is  a aac  capable 
of  inflation,  when  it  forma  a kind  of  hood  covering  the  upper  part 
of  the  head.  Nails  present,  though  small  on  tho  hind  feet.  C. 
cristata,  the  Hooded  or  Bladder-Noee  Seal  of  the  Polar  Sea*. 

Jfaerorkinns. — Dentition  as  the  lost,  but  molars  of  simpler  char- 
acter, and  all  one-rooted.  All  the  te^h,  except  tho  canines,  very 
small  relatively  to  the  size  of  the  animal.  Hind  feet  without 
nails.  Vertebrae:  C 7,  D 15,  L 5,  84,  C 11.  Now  of  adnlt  male  pro- 
duced into  a short  tubular  proboscis,  ordinarily  flaccid,  but  capablo 
of  dilatation  and  elongation  under  excitement.  On*  species,  if. 
leonina,  the  Elephant  Seal,  or  **  Sea  Elephaut  ” of  the  whalers,  the 
largest  of  the  whole  family,  attaining  the  length  of  nearly  20  feet 
Formerly  abundant  ia  the  Antarctic  Seas,  and  also  found  on  the 
coast  of  California. 

EAtsct  PixHiPEna, 

Remains  of  animals-  of  this  group  have  bean  found  In  late 
Miocene  and  Pliocene  strata  in  Europe  and  America,  the  most 
abundant  and  best  preserved  being  thoeo  of  the  Antwerp  Crags, 
the  subject  of  a recent  illustrated  monograph  by  Van  Bcnodtn 
Nothing  has,  however,  yet  been  discovered  which  throws  auy  light 
upon  the  origin  of  the  group,  aa  all  tha  extinct  forms  at  present 
known  oomo  within  the  definition  of  the  existing  families ; and, 
though  annectaut  forms  betwocn  these  occur,  there  are  as  yet  no 
transitions  to  a more  generalized  type  of  mammal.  Indeed,  all 
those  of  which  the  characters  are  best  known  belong  to  the  com- 
pletely developed  Phociue  or  Trichechine,  not  to  the  Otarine, 
type.  The  structure  of  the  Pinnipeds  is  so  clearly  a modification 
of  that  of  the  terrestrial  Carnivores,  especially  of  tae  Arotold  type, 
that  it  is  difficult  to  imagine  that  they  can  have  had  any  other 
origin  but  one  in  common  with  that  group ; but  the  separation 
must  have  taken  place  early  in  the  Tertiary  epoch,  if  not  before. 

DibHof/roph jr  a/  Pinnipedia  — J A.  Alien.  Hittary  of  North  American  Pit mf- 
t*4i,  1880;  P.  J.  Vaa  deaeflen,  OuemtiUi  /outlet  (TAmotn,  pt.  L,  1877. 

Order  PRIMATES. 

This  order  in  tho  system  of  Linmeus  includes  Man,  all 
the  Monkeys,  the  Lemurs,  and  the  Bata.  By  commoa  con- 
sent of  all  zoologists  the  last-named  animals  have  been 
removed  into  a distinct  order.  With  regard  to  tho  associa- 
tion of  the  others,  there  has  been,  and  still  is,  much 
difference  of  opinion. 

That  all  tho -Monkeys,  from  the  highest  Anthropoid 
Apes  to  the  lowest  Marmosets,  form  a natural  and  tolerably 
homogeneous  group  seems  never  to  have  been  questioned ; 
but  whether  the  Lemurs  on  the  one  hand  and  SIau  on  the 
Hher  should  be  united  with  them  in  the  same  order  are 
points  of  controversy.  With  regard  to  the  first,  tho  question 
has  already  been  referred  to  iu  the  article  Lemur,  in  which 
an  account  has  been  given  of  the  characters  and  the  princi- 
pal modifications  of  the  type.  If,  in  accordance  with  the 
traditional  views  of  zoologists,  they  are  still  considered  to 
be  members  of  the  order  Primates,  they  must  form  a sub- 
order apart  from  all  the  others,  with  which  they  hare  really 
very  little  in  common  except  the  opposable  hallux  of  the 
liiud  foot,  a character  also  met  with  in  the  Opossums,  and 
which  is  therefore  of  very  secondary  importance. 

The  history  of  all  the  various  forms  of  tme  Monkeys  is 
very  fully  given  in  the  article  Apr.  The  position  of  Man 
alone  remains  to  be  considered.  In  the  Systema  Nalvrst 
of  Linnmus  he  was  separated  only  genetically  from  the 
Apes,  but  in  the  next  great  work  which  exercised  a wide- 
spread influence  over  the  progress  of  zoological  science,  the 
Uegm  Animal  of  Cuvier,  he  forms  a distinct  order  under 
the  name  of  Bimana,  the  Monkeys  and  Lemurs  being 
associated  together  os  Quadrumana.  This  has  been  the 
prevailing  arrangement  in  the  zoological  systems  of  the 
present  century,  though  in  the  classification  of  Owen  his 
position  i»  still  farther  removed  from  that  of  the  Monkeys, 
us  in  it  the  genus  Homo  forms  one  of  the  four  primary 
divisions  or  subclasses  of  the  Mammalia,  called  Archence- 
jMa,  the  Quadrumana  being  united  with  the  Carnivora, 
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Vngnlata , and  others  in  another  division  called  Gyrence- 
pit  a la.  On  tho  other  hand  the  tendency  of  most  modern 
systematists,  for  reasons  which  have  been  fully  stated  by 
Professor  Huxley,1  is  to  revert  towards  the  Linnsesa 
position.  Considering  solely  the  facts  of  Man’s  bodily 
structure,  it  can  be  clearly  demonstrated  that  tbs  points  ia 
which  he  differs  from  the  most  nearly  resembling  Ape  are 
not  of  greater  importance  than  those  by  which  that  Ape 
differs  from  other  univerrally  acknowledged  members  of 
the  group ; and  therefore,  iu  any  natural  system,  if  Mau  is 
to  be  made  a subject  of  zoological  classification  upon  the 
same  principles  as  those  applied  elsewhere,  he  must  be  in- 
cluded in  the  order  which  comprises  the  Monkeys.  We 
say  upon  the  same  principles  as  are  applied  elsewhere,  ns 
zoological  classification  has  never  taken  into  consideration 
the  psychological  characteristics  which  distinguish  the  sub- 
jects of  its  investigations,  but  only  their  tangible  and 
physical  structure,  otherwise  eudlcss  confusion  would 
result,  at  all  events  with  our  very  imperfect  knowledge  of 
animal  psychology.  The  essential  attributes  which  distin- 
guish Man,  and  give  him  a perfectly  isolated  position 
among  living  creatures,  are  not  to  be  found  in  his  bodily' 
structure,  and  therefore  should  either  be  loft  entirely  ool 
of  consideration  or  have  such  weight  given  to  them  as 
would  remove  him  completely  out  of  the  region  of  zoologi 
cal  classification.  To  profe»  to  classify  Man  as  if  he 
were  one  of  the  animals,  as  in  all  points  of  the  structure 
and  functions  of  his  organa  ho  undoubtedly  is,  to  place 
him  in  the  class  Mammalia,  and  then  to  allow  other  con- 
siderations to  influence  the  judgment  as  to  the  particular 
position  he  should  occupy  in  the  class,  is  most  illogical. 

Man,  therefore,  considered  from  a zoological  point  of 
view,  must  be  included  in  the  order  Primates,  even  if  the 
Lemurs  are  removed  from  it,  os  his  structural  affinities 
with  the  Monkoys  are  far  closer  than  are  those  of  the  so- 
called  “ Half-Apes."  We  may,  without  treading  upon 
debateable  ground,  go  farther,  and  say  that  the  ditJerences 
between  Man  and  the  Anthropoid  Apes  are  really  not  so 
marked  as  those  which  separate  the  latter  from  ths 
American  Monkeys.  Perhaps  the  best  exposition  of  the 
facts  relating  to  the  present  condition  of  the  order  will  be 
a division  into  five  sections,  which  may  be  considered  as 
families,  of  course  without  intending  to  imply  that  they 
are  exactly  equivalent,  or  that  the  intervals  which  separate 
them  are  of  precisely  the  same  importance,  hut  that  they 
are  five  distinct  groups,  all  branches  from  a common  stem, 
and  unconnected  in  the  present  condition  of  nature  by 
any  intermediate  forms.  These  are — (1)  Hominidee,  con- 
taining Man  alone ; (2)  Simitdse,  containing  the  four  genera 
of  Man-like  Apes : Troglodytes , Gorilla,  Simia,  and  Ifylobates ; 
(3)  Cercopithecidee \ containing  all  the  remaining  Old-World 
Monkeys ; (4)  Cebidse,  containing  the  American  Monkoys 
having  three  tme  molar  teeth  on  each  side  of  each  jaw ; 
and  (5)  Mapalidse,  the  American  Monkeva  with  two  molar 
teeth,  or  Marmosets. 

The  distinctions  between  Hominidse  and  Simiidse  of 
which  alone  we  have  to  treat  at  present,  as  the  characters  of 
the  other  families  are  given  in  the  article  Apr,  are  chiefly 
relative,  being  greater  size  of  brain  and  of  brain  case  as 
compared  with  the  facial  portion  of  the  skull,  smaller 
development  of  the  canine  teeth  of  the  males,  more  com-' 
plete  adaptation  of  tho  structure  of  the  vertebral  column 
to  the  vertical  position,  greater  length  of  the  lower  as  com- 
pared with  the  upper  extremities,  and  greater  length  of  hallux 
or  great  toe,  with  almost  complete  absence  of  the  power  of 
bringing  it  in  opposition  to  the  other  four  toes.  Tho  last 

. * if  an  * Place  in  Saturn,  1863,  and  Anatomy  of  Vartefrrnted  A at 
malt.  1871.  See  al&o  the  more  recent  investigation!  of  Broca  into  the 
comparative  atmetaro  of  Man  and  the  higher  Ay**,  published  aoctJj 
in  the  Revue  dtilnthropalogic. 
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and  the  small  size  of  the  canine  teeth  ore  perhaps  the  moet 
marked  and  easily  defined  distinctions  that  con  be  drawn 
between  the  two  groups. 

Man  is  universally  admitted  to  form  a singlo  genus. 
Homo  of  Linnseus,  but  a question  of  considerable  import- 
ance in  treating  of  him  frem  a zoological  point  of  view, 
and  one  which  bos  been  a subject  of  much  controversy,  is 
whether  all  men  should  be  considered  as  belonging  to  one 
or  to  several  species.  This  question  is  perhaps  of  less 
importance  now  than  formerly,  when  those  who  maintained 
a plurality  -of  species  associated . with  the  hypothesis 
plurality  of  origin.  . One  of  the  strongest  arguments 
against  the  view  that  the  various  races  of  Man  represent 
more  than,  one  species  is  that  none  of  those  who  have 
maintained  it  have  been  able  to  agree  as  to  how  many  dis- 
tinct specific  modifications  can  be  defined,  almost  every 
number  from  three  to  twenty  or  more  having  been  advo- 
cated by  different  authors.  If  the  distinguishing  characters 
of  the  so-called  species  had  been  so  marked,  there  could 
not  be  such  a remarkable  diversity  of  opinion  upon  them. 
Again,  the  two  facts — (1)  that,  however  different  the  ex- 
tremes of  any  two  races  may  be  in  appearance  (and  it 
most  be  admitted  that,  os  advocated  by  many  poly  genista, 
the  differences  are  greater  than  many  which  aro  considered 
specific  among  other  animals),  every  intermediate  grad- 
ation can  be  found  through  which  the  one  passes  into 
the  other,  and  (2)  that  all  races  are  fertile  inter  *< — are 
quite  conclusive  in  favour  of  considering  Man  as  repre- 
aanting  a single  species  in  the  ordinary  sense  in  which 
the  word  is  now  used,  and  of  treating  of  all  his  various 
modifications  as  varieties  or  races. 

The  great  problem  at  the  root  of  all  zoology,  the  discovery 
of  a natural  classification  which  shall  be  an  expression  of 
our  knowledge  of  the  real  relationship  or  consanguinity  of 
different  forms,  is  also  applicable  to  the  study  of  the  races 
of  Man.  When  we  can  satisfactorily  prove  that  any  two 
of.  the  known  groups  of  mankind  are  descended  from'the 
same  common  stock,  a point  is  gained.  The  more  such 
points  we  have  acquired  the  more  nearly  shall  we  be  able 
to  picture  to  ourselves,  not  only  tho  present,  but  the  post 
distribution  of  the  races  of  Man  upon  the  earth,  and  the 
mode  and  order  in  which  they  have  been  derived  from 
oue  another.  Bat  tho  difficulties  in  the  way  of  applying 
zoological  principles  to  tho  classification  of  Man  are  vastly 
greater  than  in  the  case  of  moet  animals.  When  groups 
of  animals  become  so  far  differentiated  from  each  other  as 
to  represent  separate  species,  they  remain  isolated;  they 
may  break  up  into  further  subdivisions — in  fact,  it  is  only 
by  further  subdivision  that  new  species  can  be  formed ; but 
it  is  of  the  very  essence  of  specie^  as  now  universally 
understood  by  naturalists,  that  they  cannot  recombine,  and 
so  give  rise  to  new  forms.  With  the  varieties  of  Man  it 
is  otherwise.  They  have  never  so  far  separated  as  to 
answer  to  the  physiological  definition  of  species.  All 
races,  os  said  above,  are  fertile  with  one  another,  though 
perhaps  in  different  degrees.  Hence  new  varieties  have 
constantly  been  formed,  not  only  by  tho  segmentation  of 
portions  of  one  of  the  old  stocks,  but  also  by  various 
combinations  of  those  already  established. 

Without  entering  into  tho  difficult  qnestion  of  the 
method  of  Man's  first  appearance  upon  the  world,  we 
must  assume  for  it  vast  antiquity, — at  all  events  as 
measured  by  any  historical  standard.  Of  this  there  is 
now  ample  proof.  During  the  long  time  he  existed  in  a 
savage  state — a time  compared  to  which  tho  dawn  of  our 
historical  period  is  as  yesterday-r^ho  was  influenced  by 
the  operation  of  those  natural  laws  which  have  produced 
the  variations  seen  in  other  regions  of  organic  nature. 
Tho  first  Men  may  very  probably  have  been  all  alike ; but, 
when  spread  over  tho  face  of  the  earth,  and  become  subject 
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to  all  kinds  of  diverse  external  conditions, — climate,  food, 
competition  with  members  of  his  own  species  or  with  wild 
animal^ — racial  differences  began  slowly  to  be  developed 
through  tho  potency  of  various  kinds  of  selection  actiug 
upon  tho  slight  variations  which  appeared  in  individuals 
in  obedience  to  the  tendency  planted  in  all  living  things. 
These  differences  manifested  themselves  externally  in  the 
colour  of  tho  skin,  the  colour,  quality,  and  distribution 
of  tho  hair,  tho  form  of  tho  head  and  features,  and  the  pro- 
portions of  tho  limbs,  as  well  os  in  the  general  stature. 

Geographical  position  must  have  been  one  of  the  main 
elements  iu  determining  tho  formation  and  permanence  of 
races.  Groups  of  Men  isolated  from  their  fellows  for  long 
periods,  such  as  thoso  living  on  small  islands,  to  which 
their  ancestors  may  have  been  accidentally  drifted,  would 
naturally,  in  course  of  time,  develop  a new  typo  of  features, 
of  skull,  of  complexion,  or  hair.  A slight  set  in  one  direc- 
tion, in  any  of  these  characters,  would  constantly  tend  to 
intensify  itself,  and  so  new  races  would  be  formed.  In 
the  same  way,  different  intellectual  or  moral  qualities 
would  be  gradually  developed  or  transmitted  in  different 
groups  of  Men.  Tho  longer  a race  thus  formed  remained 
isolated,  the  more  strongly  impressed  and  the  more  perma- 
nent would  its  characteristics  become,  and  less  liable  to 
bo  changed  or  lost  when  tho  surrounding  circumstances 
were  altered,  or  under  a moderate  amount  of  intermixture 
from  other  races — the  more  u true  ” in  fact,  would  it  be. 
On  the  other  hand,  on  largo  continental  tracts,  where  no 
mountain  ranges  or  other  natural  barriers  form  obstacles  to 
free  intercourse  between  tribe  and  tribe,  there  would  alwar* 
be  a tendency  towards  uniformity,  from  the  amalgamation 
of  races  brought  into  close  relation  by  war  or  by  com 
merce.  Smaller  or  feebler  races  would  be  destroyed  oi 
absorbed  by  others  impelled  by  superabundant  population 
or  other  causes  to  spread  beyond  their  original  limits  ; ox 
sometimes  the  conquering  race  would  itself  diaappea! 
by  absorption  into  the  conquered. 

Thus,  for  untold  ages,  the  history  of  Man  has  presented 
a shifting,  kaleidoscopic  scene : new  races  gradually  be- 
coming differentiated  out  of  the  old  elements,  and,  after 
dwelling  a while  upon  the  earth,  either  becoming  suddenly 
annihilated  or  gradually  merged  into  new  combinations ; 
a constant  destruction  and  reconstruction;  a constant 
tendency  to  separation  and  differentiation,  and  a tendency 
to  combine  again  into  a common  uniformity — the  tw« 
tendencies  acting  against  and  modifying  each  other.  ‘ The 
history  of  these  processes  in  former  times,  except  in  so  for 
as  they  may  be  inferred  from  the  present  state  of  things, 
is  a difficult  study,  owing  to  the  scarcity  of  evidence.  If 
we  had  any  approach  to  a complete  palaeontological  record, 
the  history  of  Man  could  be  reconstructed ; but  nothing 
of  tho  kind  is  forthcoming.  Evidence  of  the  anatomical 
characters  of  Man,  as  he  lived  on  the  earth  during  the  time 
when  the  most  striking  racial  characteristics  were  being 
developed,  during  the  long  anto-historio  period  in  which 
the  Negro,  the  Mongolian,  and  the  Caucasian  were  being 
gradually  fashioned  into  their  respective  types,  is  entirely 
wanting,  or  if  any  exists  it  is  at  present  safely  buried  in 
the  earth,  perhaps  to  be  revealed  at  some  unexpected  time 
and  in  somo  unforeseen  manner.  Even  tho  materials  from 
which  a history  of  the  modifications  of  the  human  species 
as  known  to  our  generation  must  be  constructed  are  rapidly 
passing  away,  os  the  age  in  which  wo  live  is  au  ~go  in 
which,  in  a far  greater  degree  than  any  previous  one,  the 
destruction  of  races,  both  by  annihilation  and  absorption, 
is  going  on.  Owing  to  the  rapid  extension  of  maritime 
discovery  and  commerce,  changes  such  as  have  never  been 
witnessed  before  are  now  taking  place  ifi  the  ethnology  of 
the  world,  changes  especially  affecting  the  island  filia- 
tions among  which,  more  than  elsewhere,  the  ooluL.-u  of 
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many  of  these  probltau  may  be  looked  for.  Tbe  ^object 
is,  however,  attracting  the  attention  of  observers  of  all 
countries  to  a greater  degree  than  it  ever  has  before,  with 
the  usual  result,  of  bringing  distrust  upon,  and  dissatis- 
faction with,  tbe  old  system*,  without  oc  yet  establishing 
anything  iu  their  place  which  meets  with  universal  accept- 
ance. The  difficulty  of  trading  distinctive  characters 
capable  of  strict  definition  by  which  races  or  groups  may 
be  differentiated  may  be  infernal  from  what  has  been  said 
above.  It  is  rather  by  the  preponderance  of  certain 
characters  in  a large  number  of  members  of  a group  than 
by  the  exclusive  or  evea  constant  possession  of  these 
characters  in  each  of  its  members  that  the  group  must  be 
distinguished.  Hence,  in  all  coses  in  which  tbe  characters 
can  be  expressed  by  the  numerical  metitod.  os  in  tbe 


| dimensions  and  proportions  of  different  parts  of  the  body, 
averages  are  now  largely  used  by  anthropologists.  Provided 
the  data  upon  which  these  averages  are  based  have  been 
obtained  from  a sufficient  number  of  individuals,  they  can 
I be  absolutely  relied  upon  to  express  the  prevailing  or  moat 
characteristic  development  of  eneb  particular  feature  in  any 
group,  and  permit  satisfactory  comparisons  between  the 
conditions  of  that  feature  in  different  groups.  Great  pro- 
gress is  now  being  made  in  perfecting  the  methods  of 
investigation  of  racial  characteristics,  and  as  we  me  begin- 
ning to  learn  whet,  lines  of  reecarch  are  profitable  and 
what  are  barren,  we  may  hope  that  the  time  is  not  far 
distant  when  we  may  get  some  clear  insight  into  the 
knowledge  of  the  natural  classification  and  relationships  of 
j the  races  of  Man.  (w.  h.  r.) 
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M A M M OTH 


MAMMOTH,  a name  commonly  given  to  one  of  the 
miraerous  extinct  forme  of  Elephant,  Eltpha n primigeniug 
of  Blumenbacb  and  most  subsequent  authors,1  Prob- 
ably bo  animal  which  has  not  survived  to  the  historio 
period  has  left  such  abundant  and  well-preserved  evidence  J 
of"  iU  form  or  existence.  The  discovery  of  immense  1 
numbers,  not  only,  m in  tbe  case  of  most  extinct  crestuces, 


and  generally  with  a tendency  to  a spiral  form  not  seen  in 
other  species  of  Elephant  Different  specimens,  howev  er, 
present  great  variations  in  curve,  from  nearly  straight  do 
an  almost  complete  circle. 

It  is  chiefly  by  the  characters  of  the  molar  teeth  that 

i the  various  extinct  modifications  qf  the  Eieplymt  type  are 
distinguished.  Those  of  the  Mammoth  itm  fig.  2)  differ 


in  tl*  form  of  fragmentary  bones  and  teeth,  but  often  sis  j frown  the  corresponding  organaxrf  alUed  motes  in  <1)  great 
more  or  leas  entire  encases,  or  “BHunmfca”  as  they  may  ba  breadth  of  the  crown  os  compared  with  the  hmglh,  (t)  the 

narrowness  and  crowding  c* 
doee  approxi  malic  n of  the 
ridges,  (5)  t§ie  thinness  of  the 
enamel  and  its  tUw^btnan* 
■paraUeiism,  end  absence  of 
“ crimping  ° m seen  on  tho 
\ worn  surface,  or  ia  a homowfcal 
section  of  the  tooth.  The 
motet,  as  m other  Elephants, 
are  six  in  number  on  each 
aide  above  and  below,  suc- 
ceeding each  other  from  before 
backwards.  Of  these.  Dr 
Falconer  gave  the  prevailing 
^ridge-formula  ” (or  number 
of  complete  enamelled  ridges 
in  each  tooth)  as  4,  8, 12, 12, 
16,  24,  as  in  E.  indiats.  Dr 
Leith  Adams,  working  from 
more  abundant*  materials,  has 
shown  that  the  number  of 
ridges  of  each  tooth,  especially 
those  at  the  potter! or  end  of 
the  serna,  is  subject  to  very 
great  individual  variation, 
ranging  in  each  tooth  of  the 
series  withiu  the  following 
limits:  3 to  4,  6 to  9,  9 to  12,  9 to  15,  14  to  16,  18 
to  27, — oxcluding  the  small  plates  called  “ talons  ” at  each 
end  of  the  tooth.  Besides  these  variations  in  the  number 
of  ridges  pr  plates  of  which  each  tooth  is  composed,  tho 
thickness  of  the 

enamel  varies  so  c 

much  as  to 
have  given  rise 
to  a distinc- 
tion between  a < 

“ thick-plated  ” 
and  a M tbin- 
platcd  n variety, 

— tho  latter  be- 
ing most  pre-Fio.  2.— Grinding  Surface  of  Upper  Molar  Tooth 
valent  among  of  the  Mammoth  (El<phai  pnuagennit).  From 


Fig.  1. — Restored  S kale  ton  of  Mammoth  {EieplM  prisxigen  tun).  From  Tilestas  in  Mim.  Acad . 

Imp.  Sc.  £1  Piter sbourff,  t v.  (ISIS). 

railed,  with  the  flesh,  akin,  and  hair  in  situ,  in  the  frozen 
toil  of  the  tundras  of  northern  Siberia,  has  for  a long  time 
given  nTeat  interest  to  the  species,  and  been  the  cause  of 
many  legendary  stories  among  the  natives  of  the  lands  in 
which  they  occur.  Among  these  one  of  the  most  prevailing 
is  that  the  Mammoth  was,  or  still  is,  an  animal  which  passes 
its  life  habitually  in  barrows  below  the  surface  of  the 
ground,  and  which  immediately  dies  if  by  any  chance  it 
comes  into  the  upper  air. 

Tha  general  characteristics  of  the  animals  of  the  order 
Proboscidea,  to  which  the  Mammoth  belongs,  are  given  in 
the  article  Mammalia  (p.  423).  Its  position  ia  aUo  there 
indicated  as  a member  of  the  most  highly  specialized  section 
of  the  group  of  Elephants,  that  called  by  Falconer Eudephat, 
which  al&o  contains  the  modern  Asiatic  species.  Of  the 
whole  group  it  is  in  many  respects,  as  in  the  size  and  form 
of  the  tusks,  and  especially  the  characters  of  the  molar  teeth, 
the  farthest  removed  from  the  primitive  Mastodon-like 
type,  while  its  nearest  surviving  relative,  JR  indicue,  has 
retained  the  slightly  more  generalized  characters  of  the 
Mammoth's  contemporaries  of  more  southern  climes,  E. 
rohtmhi  of  America,  and  E.  armcniacut  of  the  Old  World, 

'i,  indeed,  it  can  be  specifically  distinguished  from  them. 

The  tusks  or  upper  incisor  teeth  were  doubtless  present 
in  both  sexes,  but  probably  of  smaller  size  in  the  female. 

In  the  adult  males  they  often  attained  the  length  of  from 
9 to  10  feet  measured  along  the  outer  curve.  Upon  leav- 
ing the  head  they  were  directed  at  first  downwards  and 
outwards,  then  upwards  and  finally  inwards  at  the  tips, 


1 The  word  Mammoth  wm  tntrr~l  teed  Info  ;bf  languages  of  wertem 
^itmpe  about  two  cottarios  ago  from  l\o  R -vsian,  anl  is  thought  by 
P m iliui  mini  Kordcumkihhl  tn  bs  oi  Tartar  < rlgto,  hut  others,  am  Witsen, 
Stnhleobarg,  and  Howortn  iu>»  «nlcivoure4  to  prove  that  it  Is  a 
v->.iupti<?D  of  the  Arabic  word  Behemoth  or  great  beast 


the  Specimens  0m!n-  c>  <*roeotum  ; dt  dentine  ; e,  t 
from  tho  Arctic  regions, and  most  distinctively  characteristic) 
of  the  species.  From  tho  specimens  with  thick  enamel 
plates  the  transition  to  the  other  species  or  varieties  men- 
tioned abgve,  including  E.  indt^u*,  h almost  imperceptible. 

The  bonc  .H  of  the  skeleton  generally  more  ressmbio  those 
of  the  Indian  Elephant  than  of  any  other  know  n species, 
but  the  skull  differs,  in  tho  narrower  summit,  narrower 
temporal  fossa;,  and  more  prolonged  incisive  sheaths, 
required  to  support  the  roots  of  the  enormous  tusks. 
Among  the  external  characters  by  which  the  Mammoth 
was  distinguished  from  cither  of  the  existing  species  of 
Elephant  was  the  dense  clothing,  not  only  of  long  coarso 
outer  hair,  but  also  of  close  under  woolly  hair,  of  a reddish- 
brown  colour,  evidently  in  adaptation  to  tho  colder  climate 
which  it  inhabited.  This  character,  for  a knowledge  of 
which  we  are  indebted  to  the  well-preserved  remains  fou- 
in  northern  Siberia,  is  also  represented  in  the  rudo  Ui 
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graphic  drawings  of  prehistoric  age, 'found  in  caverns  in 
the  south  of  France.1  In  size  different  individuals  varied 
considerably,  but  the  average  height  does  not  appear  to 
have  exceeded  that  of  either  of  the  existing  species  of 
Elephant 

The  geographical  range  of  the  Mammoth  was  v£ry 
extensive.  There  is  scarcely  a county  in  England  in  which 
some  of  its  remains  have  not  been  found  either  in  alluvial 
deposits  of  gravel  or  in  caverns,  and  numbers  of  its  teeth 
are  from  time  to  time  dredged  up  from  the  bottom  of  the 
sea  by  the  fishermen  who  ply  their  trade  in  the  German 
Ocean,  having  been  washed  out  of  the  water- worn  cliffs  of 
the  eastern  counties  of  England.  In  Scotland  and  Ireland 
its  remains  are  less  abundant,  but  they  have  been  found  in 
vast  numbers  at  various  localities  throughout  the  greater 
part  of  central  Europe  (as  far  south  as  Santander  iu  Spain 
and  Rome),  northern  Asia,  and  the  northern  pert  of  the 
American  continent,  though  the  exact  distribution  of  the 
Mammoth  in  the  New  World  is  still  a question  of  debate. 
It  has  not  hitherto  been  met  with  in  any  part  of  Scan- 
dinavia or  Finland. 

In  point  of  time,  the  Mammoth  belongs  exclusively  to 
the  post-Tertiary  or  Pleistocene  epoch  of  geologists,  and  it 
was  undoubtedly  contemporaneous  with  man  in  France,  and 
probably  elsewhere.  There  is  evidence  to  show  that  it 
existed  in  Britain  before,  during,  and  after  the  glacial 
period. 

As  before  indicated,  it  is  in  the  northern  part  of  Siberia 
that  its  remains  have  been  found  in  the  greatest  abund- 
ance, and  in  quite  exceptional  conditions  of  preservation. 
For  a very  long  period  there  has  been  from  that  region 
a regular  export  of  Mammoth  ivory  in  a state  fit  for  com- 
mercial purposes,  both  eastward  to  China  and  westward  to 
Europe.  In  the  middle  of  the  10th  cebtury  an  active 
trade  was  carried  on  at  Khiva  in  fossil  ivory,  which  was 
fashioned  into  combs,  vases,  and  other  objects,  as  related 
by  Abd  '1  Ktoim,  on  Arab  writer  of  that  period.  Mid- 
dendorff  reckoned  that  the  number  of  tusks  which  have 
yearly  come  into  the  market  during  the  last  two  centuries 
has  been  at  least  a hundred  pairs,  and  Nordcnskifild  from 
personal  observation  considers  this  calculation  as  prob- 
ably rather  too  low  than  too  high.  They  are  found  at  all 
suitable  places  along  the  whole  line  of  the  shore  between 
the  moutn  of  the  Obi  and  Behring's  Straits,  and  the  farther 
north  the  more  numerous  do  they  beeomo,  the  islands  of 
New  Siberia  being  now  one  of  the  most  favourite  collecting 
localities.  The  soil  of  Bear  Islands  and  of  Liachoff  Islands 
is  said  to  consist  only  of  sand  and  ice  with  such  quantities 
of  Mammoth  bones  os  almost  to  compose  its  chief  substance. 
The  remains  are  not  only  found  around  the  mouths  of  the 
great  rivers,  aa  would  be  the  case  if  the  carcases  had  been 
washed  down  from  more  southern  localities  in  the  interior 
of  the  continent,  but  are  imbedded  in  the  frozen  soil  in 
such  circumstances  as  to  indicate  that  the  animals  had  lived 
not  far  from  the  localities  in  which  they  are  now  found,  and 
they  are  exposed  either  by  the  melting  of  tho  ice  in 
unusually  warm  summers  or  by  tho  washing  away  of  the 
sea  cliffs  or  river  banks  by  storms  or  floods.  In  this  way 
the  bodies  of  more  or  less  perfect  animals,  often  standing 
in  the  erect  position,  with  the  soft  parts  and  hairy  covering 
entire,  have  frequently  been  brought  to  light 

References  to  the  principal  recorded  discoveries  of  this  kind,  and 
to  the  numerous  speculation*  to  which  they  have  given  rise,  both 
among  the  ignorant  peasants  and  learned  academicians,  will  bo 
found  in  Nordendriold'a  Voyage  of  the  Vega  (English  translation, 
vol.  i 1881,  p.  tq.)  and  a series  of  paper*  ia  the  Geological 
Magazine  for  1880  and  1881,  by  H.  II.  iloworth.  For  the  geo- 

a The  best-known  of  these  is  the  etching  upon  a portion  of  tusk 
found  in  the  cave  of  La  Madeleine  in  the  Dordogne,  figured  in  Christy 
and  Lortrt's  Reliq mi®  Aquitanicee,  and  in  tinny  other  work*  bearing 
ou  the  subject  of  the  antiquity  of  uiaa. 
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graphical  distribution  and  anatomical  characters,  see  Falconer'* 
Palmontological  Memoirt,  vol.  iL,  1888;  Boyd  Dawkins,  “ Ekpha* 
jrri/nigenius,  its  range  in  space  and  time,"  Quart  Jour.  Geol. 
Soe.t  xxxv.  p.  138  (1879);  and  Leith  Adams,  “Monograph  of 
British  Fossil  Elephants,"  part  LL , PalmofUographieal  Society, 
1879.  (W.  H.  F.) 

MAMMOTH  CAVE,  in  Edmondson  county,  Kentucky, 
United  States,  37*  14'  N.  lat  and  86*  IV  W.  long.,  by 
rail  85  miles  south-south-west  of  Louisville,  was  discovered, 
in  1809,  by  a hunter  named  Hutchins,  while  in  pursuit  of 
a wounded  bear.  Its  mouth  is  in  a forest  ravine,  194  feet 
above  Green  river,  and  600  feet  above  the  sea.  This 
aperture  is  not  the  original  mouth,  the  latter  being  a chasm  a 
quarter  of  & mile  north  of  it,  and  leading  into  what  is  known 
as  Dixon's  Cave.  The  two  portions  are  not  now  connected, 
thongh  persons  iu  one  can  make  themselves  beard  by  those 
iu  tho  other.  Saltpetre  wus  formerly  made  from  the  nitrous 
earth  in  which  the  cave  abounded  ; but  it  is  now  mainly 
turned  to  account  as  a place  of  exhibition. 

The  cavernous  limestone  of  Kentucky  covers  an  area  of 
8000  square  miles,  is  massive  and  homogeneous,  and  belongs 
to  the  Subcarboniferous  period.  It  shows  few  tracer 
of  dynamic  disturbance,  but  has  been  carved,  since  the 
Miocene  epoch,  into  many  caverns,  of  which  the  Mammoth 
Cave  is  the  noblest  specimen  known.  The  region  is 
undulating,  “but  its  valleys  are  mostly  funnel-shaped 
depressions  emptying  through  fissures  into  subterranean 
streams,  which  feed  rivers,  often  of  navigable  size,  and 
whose  waters  are  never  frozen  over,  even  in  severe  winters. 
Such  valleys  are  called  siuk-holes 

The  natural  arch  that  admits  one  to  Mammoth  Cave  tias 
a span  of  70  feet,  and  from  a ledge  above  it  a cascade 
leaps  50  feet  to  the  rocks  below,  where  it  disappears.  A 
winding  flight  of  stone  steps  leads  the  way  down  to  a 
narrow  passage,  through  which  the  air  rashes  with  violence, 
outward  in  summer,  and  inward  in  winter.  The  tempera- 
ture of  the  cavo  is  uniformly  54*  Fahr.  throughout  the 
year,  and  the  atmosphere  is  both  chemically  and  optically 
of  singular  purity.  While  the  lower  levels  are  moist  from 
the  large  pools  that  have  secret  connexion  with  Green 
river,  the  upper  galleries  are  extremely  dry.  These  con- 
ditions led,  at  one  time,  to  the  erection  of  thirteen  cottages, 
at  a point  about  1 mile  under  ground,  for  the  use  of 
invalids,  especially  consumptives.  The  experiment  ended 
in  failure,  and  only  two  cottages  now  remain 

Tho  Main  Cave,  from  40  to  300  feet  wide,  and  from  35 
to  125  feet  high,  has  several  vast  rooms,  e.£.,the  Rotunda, 
where  are  tho  ruins  of  the  old  saltpetre  works;  tho  Star 
Chamber,  where  tho  protrusion  of  white  crystals  through 
a coating  of  the  black  oxide  of  manganese  creates  an  optical 
illusion  of  great  beauty ; the  Chief  City,  where  an  area  of 
2 acres  is  covered  by  a vault  125  feet  high,  and  the 
floor  ia  strewn  with  rocky  fragments,  among  which  are 
found  numerous  half-burnt  torches  made  of  canes,  and 
other  signs  of  prehistoric  occupancy.  Two  skeletons  were 
exhumed  near  the  Rotnnda;  but  no  other  bones  of  any 
description  havo  been  found.  The  so-called  Mammoth 
Cave  u mummies  ” (i.e.,  bodies  kept  by  being  inhumed  in 
nitrous  earth),  with  accompanying  utensils,  ornaments, 
braided  sandals,  and  other  relics,  were  found  iu  Short  and 
Salt  caves  near  by,  and  removed  ko  Mammoth  Cave  for 
exhibition.  The  Main  Cave,  which  abruptly  ends  4 miles 
from  the  entrance,  is  joined  by  winding  passages,  with 
Bpacious  galleries  on  different  levels ; and,  although  the 
diameter  of  the  area  of  the  whole  cavern  is  less  than  Li) 
miles,  the  combined  length  of  all  accessible  avenues  is 
supposed  to  be  about  150  miles.3 

* Tbo  present  manager,  Mr  F.  Klett,  boa  undertaken  the  difficult  task 
of  a thorough  surrey,  the  results  of  which,  so  far  as  completed,  ore 
presented  in  the  accompanying  map.  The  portion  beyond  Riser  Bail 
is  supplemented  from  an  older  surrey  by  Stephen,  the  guide. 
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The  chief  poitita  of  interest  are  arranged  along  two  lines  of 
exploration,  besides  which  there  arwowtain  aids  excursions.  The 
•'short  route”  requires  about  four  hours,  and- the  "long  routs” 
nine.  Audubon's  Avenue,  the  one  nearest  the  entrance,  is  seldom 
visited,  except  by  the  bats  that  hang  from  the  walls  in  clusters  like 
swarms  of  bees.  The  Oothie  Avenue  contains  numerous  large 
stalactite*  and  stalagmites,  and  an  interesting  place  called  the 
Chapel,  and  ends  in  a small  double  dome  and  cascade.  Among  the 
most  surprising  feature*  of  cave  scenery  are  the  vertical  shaft*  that 
pierce  through  all  levels,  from  the  uppermost  galleries,  or  even  from 
the  sink-holes,  down  to  the  lowest  floor.  These  are  • hr  led  pits  or 
domes,  according  to  the  position  occupied  by  the  observer.  A 
crevice  behind  a block  of  stone  40  feet  long  by  20  wide,  called  the 
Giant's  Coffin,  admits  the  explorer  to  a place  where  six  pits,  varying 
in  depth  from  65  fwt  to  220  feet,  exist  iu  an  area  of  600  yards. 
This  includes  Gorin’s  Dome,  which  ia  viewed  from  a point  midway 
in  its  aide,  and  is  by  many  regarded  as  the  finest  room  in  the 
cavern.  Others  admire  more  the  Mammoth  Dome,  at  the  termina- 
tion of  Spark’s  Avenue,  where  a cataract  falls  from  a height  of  250 
feet  amid  walls  wonderfully  draped  with  stalsctitic  tapestry.  The 
Egyptian  Temple,  which  is  a continuation  of  the  Mammoth  Dome, 


contains  tlx  massive  columns,  two  of  them  quite  perfect,  and  80- 
feet  high  and  25  feet  in  diameter.  The  combined  length  of  thaw 
contiguous  chamber*  is  400  feet  By  a crevice  above  they  are  con- 
nected with  an  arm  of  Audubon’s  'Avenue.  Lucy’s  Dome,  about 
300  feet  high,  is  supposed  to  be  the  loftiest  of  all  these  vertical 
shafts.  A pit  called  "tbs  Maelstrom.” in  Croghan’s  Hal),  istbw 
•pot  most  remote  from  the  mouth  of  the  cavo  ; a sou  of  Prentice, 
the  poet,  permitted  himself  to  be  lowered  190  feet  by  s rope  to  the 
bottom,  in  I860.  Them  are  some  fine  stalactites  near  this  pit,  and 
others  in  the.  Fairy  Grotto  and  in  Pcnaico  Avenue  ; but,  consider- 
ing the  magnitude  of  Mammoth  Gave,  its  poverty  of  stalactitie 
ornamentation  ia  remarkable.  The  wealth  of  crystals  is,  however, 
surprising.  These  are  of  endless  variety  and  fantastic  beauty. 
Besides  the  sparkling  vault  of  the  Star  Chamber  {800  feet  long  and 
80  high),  there  are  halls  canopied  by  fleecy  clouds,  or  studded  with 
mimic  snowballs,  and  others  displaying  various  grotesque  resem- 
blances on  the  walls  and  coiling. 

Cleveland’s  Cabinet  and  Marion’s  Avenue,  each  a mile  long,  am 
adorned  by  myriads  of  gypsum  rosettes  and  curiously  twisted 
ciystala,  called  “oulophofitaa”  These  cave  flowers  are  unfolded 
by  pressure,  aa  if  a sheaf  were  forced  through  a tight  binding,  an  A 


the  crystal  fibres  curl  outward  from  the  centre  of  the  group.  Thus 
spotless  arches  of  50  <ect  span  are  embellished  by  florid  clusters  and 
garlands,  biding  nearly  every  foot  of  the  grey  limestone.  The 
ootryoidal  formations  hanging  by  hnuaands  in  Mary's '"Vineyard 
resemble  mimic  clusters  or  grapes,  as  the  oulopholites  resemble 
rosea  Again  there  are  chambers  with  drifts  of  snowy  crystals  of 
the  sulphate  of  magnesia,  tbs  ceilings  so  thickly  covered  with  their 
efflorescence  that  a loud  concussion  of  the  *lr  will  cause  them  to  fall 
like  the  flakes  of  a aoow  storm.. 

Many  small  rooms  and  tortuous  paths,  wbert  nothlog  of  special 
interest  oan  be  found,  are  avoided  as  much  as  possible  on  the 
regular  routes  ; but  certain  disagreeable  experiences  are  inevitable. 
There  is  peril  also  in  the  vicinity  of  the  deep  pita.  The  one  known 
as  the  Bottomless  Pit  was  for  many  years  a barrier  to  all  further 
exploration,  but  is  now  crossed  bv  a wooden  bridge.  Long  before 
the  shaft  had  been  cut  as  deep  ac  now,  tne  water  flowed  av  ay  by  a 
channel  gradually  contracting  to  a serpentine  vay,  w»  extremely 
narrow  as  to  be  called  the  Fat  Man’s  Misery.  The  walls,  oniy 
18  inches  apart,  change  direction  eight  time*  in  105  yards,  while 
the  distance  from  the  sandy  path  to  the  ledge  overhead  is  but 
5 Cost.  The  rocky  aides  are  finely  marked  with  waves  and  ripples, 


as  if  running  water  had  suddenly  been  petrified.  This  winding 
way  conducts  one  to  River  Hall,  beyond  which  lie  tbo  crystalline 
gardens  that  have  been  described,  ft  used  to  be  said  that,  if  thin 
narrow  passage  were  blocked  up,  escape  would  be  impossible;  but 
lately  an  intricate  web  of  fissures,  called  the  Corkscrew,  has  bees 
discovered,  by  means  of  which  a good  climber,  aaoeading  only  a fear 
hundred  feet,  lands  1600  yarns  from  the  mouth  of  the  cave,  and 
cuts  off  one  or  two  mile*. 

The  waters,  entering  through  numerous  domes  and  pits,  and 
falling,  during  the  rainy  season,  in  cascades  of  great  volume,  am 
finally  collected  in  River  Hall,  where  they  form  several  extrnsi v« 
lakes,  or  rivers,  whoso  connexion  with  Green  river  is  known  to 
be  in  two  deep  springs  appearing  under  arvbes  on  its  margin 
Wheuever  there  is  a freshet  in  Green  river  the  streams  in  tho 
cave  are  joinod  in  a continuous  body  of  water,  the  rise  some- 
times being  60  feet  above  the  low- water  mark.  The  subsides*-* 
within  is  1*4  rapid  than  the  rise  ; sod  the  streams  are  impassable 
far  about  seven  monibo  io  each  year.  They  are  navigable  from 
May  to  October,  and  furnish  interesting  features  of  cave  scenrry. 
The  first  approached  is  eaiieu  the  Pmd  Sea,  embraced  by  cliffs  60 
(set  high  and  100  feet  long,  above  whicb  » icth  Ha*  been  made, 
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whence  a stairway  conducts  us  down  to  the  hanks  of  the  River 
Btyx,  a body  of  water  40  feet  wide  and  400  feet  long,  crossed  by  a 
natural  bridge.  Lake  Lethe  comes  next — a broad  basin  endowed  by 
walls  90  feet  high,  below  which  a narrow  path  leads  to  a pontoon  at 
the  neck  of  the  lake . A beach  of  the  finest  yellow  sand  extends  for 
600  yards  to  Echo  river,  the  largest  of  oil,  being  from  20  to  2)00 
feat  wide,  10  to  40  feet  deep,  and  about  three-quarters  of  a mile 
long.  It  is  crossed  by  boats.  The  arched  passage-way  is  very 
symmetrical,  varying  in  height  from  10  to  36  irct,  and  famous  for 
ita  musical  reverberations, — not  a distinct  echo^  but  an  harmonious 
prolongation  of  sound  for  from  10  to  30  seconds  after  the  original 
tone  is  produced.  The  long  vault  has  a certain  keynote  of  its  own, 
which,  when  firmly  struck,  excites  harmonics,  including  tones  of 
incredible  depth  and  sweetness. 

The  fauns  of  Mammoth  Oavo  has  Loan  classified  by  Patman, 
Packard,  and  Cope,  who  have  catalogued  twenty -eight  species  truly 
subterraneous,  besides  those  that  may  bo  regarded  ns  stragglers  from 
the  surface.  They  are  distributed  thus  t—Vei'tcbrata,  4 species;  ( 
1 nttda , 11 ; Arachnid a,  6 ; Jfminpod*,  2 ; Crustacea,  2 ; Femes,  ; 
3.  Ehrenberg  adds  a list  of  8 Pol  jr  gtus  trio  Infusoria,  1 foaail 
infusorian,  6 Phttoltiharia , and  several  microscopic'  fungi  A 
bed  of  A gar  tens  was  found  bv  the  writer  near  the  River  Styx; 
and  upon  this  hint  an  attempt  lias  been  made  to  propagate  edible 
fungi  in  this  locality.  Ths  most  interesting  inhabitants  of  Mam- 
moth Cave  are  the  blind,  wingless  grasshoppers,  with  extremely 
lone  antennie  ; blind,  colourlm  crayfish  (C'aaiAarur  pellucid  hs, 
Telle) ; and  the  blind  fish,  Amblyopsis  spel*us,  colourless  and 
viviparous,  from  1 inch  to  6 Inches  long.  The  Cambanu  and  j 
Amblyopris  have  wide  distribution,  being  found  in  many  other 
caves,  and  also  in  deep  wells,  in  Kentucky  and  Indiana.  Fish 
not  blind  are  occasionally  caught,  which  are  apparently  identical 
with  species  existing  in  streams  outside.  The  trm*  MKerraneen 
fauna  may  be  regarded  aa  chiefly  of  Pleistocene  origin  ; yet  certain 
torms  are’  poewbly  remnants  of  Tertiary  life.  Tho  strongly  marked 
divergence  of  these  animals  from  those  found  outside  convinced 
the  elder  Agassiz  that  they  wore  specially  created  for  the  limits 
within  which  they  dwell.  But  the  opinion  now  held  is  that  they 
are  modified  from  allied  species  existing  in  the  sunlight,  and  that 
their  peculiarities  jsmv  all  be  accounted  for  on  principles  of  evolu- 
tion,—the  process  being  accelerated  (or  retarded)  by  their  migra- 
tion from  the  outer  world  to  a realm  of  absolute  allenco  and 
perpetual  darkness. 

The  Ik^ralnre  of  AUmrriMh  Care  k extensive,  though  scattered  through  many 
periodicals,  volumes  of  travels,  and  •oraiiSe  reports.  See  cspoctslly  fioUlct. 
fiambta  bf  a I'Hilv,  l»ti ; ColUn*,  Hittory  qf  Ktnfurtf,  1M7;  Forwood,  JV 
Uamnwtk  Caw,  1870;  Packard  and  Putnam,  /skmbUjn fi  of  Mammoth  Caw.  1875; 
Slialer,  Memoirt  qf  Otolopical  &urt*f  of  XmtucSf,  1874 ; Horry  •'  la  Mammoth 
Cave,”  Senbiur'i  Mafftuint,  1880;  Celebrated  C* tunu,  IB82.  fIL  C.  H.) 

MAX.  See  Anthropology  (voL  ii  p.  107  sq.)  and  the 
articles  on  the  various  contributory  sciences  there  referred 
to.  Compare  also  Mammalia,  above,  p.  444. 

MAX,  Isle  op,  a dominion  of  the  crown  of  England, 
situated  in  the  Irish  Sea,  almost  equidistant  from  England 
on  the  east,  Scotland  on  tho  north,  and  Ireland  on  the 
wost  It  lies  between  54*  2'  and  54*  25'  N.  lat,  and 
between  4*  18'  and  4*  50'  W.  long.,  Douglas  on  tho  oast 
coast  of  the  island  being  distant  58  miles  west-north-west 
from  Fleetwood,  while  Peel  on  the  west  coast  is  B5  miles 
south-east  of  Belfast^  The  greatest  length  of  tho  island 
is  about  33  miles,  and  its  greatest  breadth  about  12  miles. 
Tho  total  area  is  145,325  acres,  or  about  227  square  miles. 

A mountain  range  occupies  the  larger  portion  of  tho 
island,  extending  from  Maughold  Head  to  the  Calf  Islet; 
the  highest  summits — Snaefcll  (2024  feet),  North  Barrule 
(1642),  and  Slieu  Chairw  (1808)—  aro  in  the  north-west 
These  mountains  rise  abruptly  from  the  narrow  tract  of 
almost  level  ground  which  forms  the  extreme  northern 
boundary  of  tho  island;  and  between  their  lofty  chasms  aro 
the  lovely  and  picturesque  recesses  of  Ravenadalsj  Sulby 
Glen,  Glen  Aldyn,  and  Ballure.  The  fine  scenery  of  the 
mountains  has  been  made  mora  accessible  by  the  construc- 
tion of  a series  of  mails,  comm  muling  at  many  points  view? 
ansurpomed  in  the  United  Kingdom  for  picturesquenesB 
and  variety.  Ill  the  south-western  portion  of  the  mountain 
range  only  one  summit,  that  of  South  Barrule  (1585  feet,) 
rises  above  1500  feet.  From  Peel  southwards  along  the 
western  shore  the  mountains  stretch  to  the  very  edge  of 
tho  coast-line,  and  at  the  south -western  extremity  the  shore 
is  wildly  precipitous,  especially  at  Cronk-ny-irree-Lhaa, 
which  rises  abruptly  from  the  sea  to  the  height  of  1449 


feet;  at  Brada  Hoad,  near  which  Brada  Hill  forma  u> 
almost  precipitous  wall  over  700  feet  m height ; at  Call 
Islet,  surrounded  by  rugged  broken  rocks  ; and  at  Spanish 
Head  (said  to  take  its  name  from  the  destruction  which 
there  overlooks  portion  of  the  Spanish  Armada).  Towards 
the  south-eastern  shore  the  mountains  slope  more  gradual’*- 
towards  the  see,  the  coast  of  which  is  generally  low  and 
sandy,  being  indented  by  several  finely  rounded  bays,  in- 
cluding Castletown  Bay  and  Derby  Haven.  From  Derby 
Haven  to  Maughold  Point  the  coast  is  frequently  bold  mad 
rocky,  and  the  numerous  creeks  and  bays,  the  largest  ol 
which  are  Douglas  Bay  and  Larey  Bay,  greatly  add  to  the 
charm  and  variety  of  the  scenery.  From  Maughold  Bead 
roand  to  Peel  the  coast  presents  little  of  special  interest, 
being  formed  in  great  part  of  sand  and  gravel  cliffs, 
although  along  the  western  tide  the  bold  clay-date  forma 
matron  again  appears. 


Is'c  of  Mau. 


The  largest  river  in  the  island  is  the  Sulby,  which  rises 
near  Snaefell,  and,  after  flowing  northwards  through  a 
rugged  glen  to  Sulby  village,  wind^  eastwards  through  a 
level  and  well-cultivated  country  to  the  sea  at  Ramsey. 
The  Neb  or  Great  River,  which  is  formed  by  the  junction 
near  SiieuwhalliQ  of  a stream  rising  near  South  Barrule 
and  flowing  north  by  the  Foxdalo  Glen,  and  of  another 
flowing  south  from  Sartfell  by  Rhcuass,  passes  west  to 
the  Irish  Sea  at  Peel  The  Silverburn  flows  southwards 
from  South  Barrule  to  the  Castletown . Bay.  Tho  Dnu 
and  Glass  flowing  eastwards  uuito  before  entering  the  sea 
at  Douglas,  which  take*  its  name  from  their  union.  Ine 
streams  abound  with  troat,  and  fishing  is  generally  per 
mitted  without  restriction.  There  are  no  lakes. 

Gtdogy. — The  greater  part  of  tho  island  is  formed  of 
siaty  Silurian  rocks  of  identical  .formation  with,  the 
mountainous  regions  of  Cumberland  and  Westmore- 
land. No  characteristic  fossils,  however,  exist  to  deter- 
mine their  exact  age  except  one,  PalscQchorda  major, 
found  in  the  Skiddaw  slates.  The  line  of  strike  is  from 
south-west  to  north-east,  and  the  strata  are  highly  in< 
clined.  The  mountains  for  the  most  part  present  a smooth 
rounded  appearance,  superinduced  by  prolonged  subaeriai 
was  tel  The  clay -slate  formation  is  sometimes  broker 
through  by  intrusions  of  granite  and  other  eruptive  rocks. 
The  w greenstones"  are  especially  visible  at  Breda  tired. 
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Castletown,  Limpness,  and  other  points  along  the  coast. 
A large  mass  of  granite,  containing  silvery  mica,  red  and 
■white  felspar,  and  gray  quartz,  rests  on  the  eastern  slope 
of  South  Bar  rale  mountain,  and  valuable  masses  of  the 
same  rock  appear  at  the  Dhoon  river  to  tho  north-east  of 
the  Laroy  lead-mines.  Upper  Old  Bed  Sandstone  and 
conglomerate  occur  at  Peel  on  the  west  coast,  and  on  tho 
south  coast,  in  the  neighbourhood  of  Costlotowu  Bay, 
chiefly  at  the  peninsula  of  Langneaa.  It  rests  on  the 
upturned  edge*  of  the  elates,  and  pause®  imperceptibly 
into  the  beds  of  limestone.  The  Carboniferous  or  Moun- 
tain Limestone  is  the  only  representative  of  the  Carboni- 
ferous strata  in  the  island.  The  limestone  contains 
numerous  fossils.  At  Pool vash  it  assumes  the  character 
of  black  marble,  which  is  much  used  for  chimneypteoea. 
At  Scarlet  Point,  and  thence  to  Poolvaah,  interesting  evi- 
dence exists  of  volcanic  eruptions  daring  the  acecunalation 
of  the  Carboniferous  rooks.  A great  blank  in  the  geolo- 
gical record  occurs  at  the  top  of  tho  limestone  series,  for 
the  next  strata  that  appear  are  the  clays  and  gravels  of 
the  Glacial  period.  These  strata  occupy  the  greater  portion 
of  the  low  ground  of  the  island,  and  consist  of  boulder 
clay,  drift  gravel,  and  Bauds.  They  occasionally  reach  as 
far  up  the  mountains  as  500  feet,  and  in  the  southern  dis- 
tricts erratic  boulders  are  sometimes  to  be  observed  on  the 
very  highest  summits.  Boulders  of  granite,  for  example, 
have  been  carried  across  South  Barrule  Hill  (1585  feet) 
and  dropped  on  the  top  of  Crook-ny-Irrec  Lhaa  (1449 
feet).  The  wholo  of  the  plain  in  the  north  of  the  island  is 
occupied  by  Drift  deposits,  which  occasionally  form  hills 
aliove  300  feci  in  height.  Numerous  depressions  in  the 
plain  at  one  time  occupied  by  lakes  arc  now  filled  by  beds 
of  peat. 

Mineral*. — Tho  most  Important  mineral*  am  lead,  cooper,  and 
zinc*  The  principal  mines  arc  those  of  Laxev,  near  the  Laxey 
river,  which  produce  lead,  copper,  and  especially  sulphide  of  zilK, 
■which  forms  more  than  two-thirds  of  the  total  quantity  of  ore 
T*i*«;d  from  those  mines.  The  galena  obtained  is  very  rich  m silver. 
The  Foxdale  mines,  between  Castletown  and  8t  John’s,  are  also 
very  largely  wrought.  The  amount  of  copper  ore  is  comparatively 
small.  The  mines  are  rented  from  the  queen  as  lady  of  the  manor, 
the  les*ee3  paying  one-tenth  of  the  produce.  In  1852  the  total 
quantity  of  lead  ore  obtained  was  2415  tons,  of  lead  1834}  tons,  and 
of  silver  8(1,700  ox,  the  value  of  which  was  £7046.  Iu  1871  tho 
total  quantity  of  lead  ore  obtained  was  4645  tons,  producing  8385 
tons  of  lead  and  176,631  or.  of  silver  ; 5768  tons  of  rinc  were  also 
obtained,  valued  at  £19,015,  and  267  tons  of  copper  ore,  producing 
18  tona  of  copper,  valued  at  £1074.  In  1881  Brada  Head  copper- 
mine  yielded  78  tons  of  ore,  producing  6 tons  5 cwts.  of  flue  copper, 
valued  at  £502,  18*. ; and  at  Great  Laxey  7567  tons  of  zinc  were 
raised,  giving  3450  tona  of  the  metal,  valued  at  £28,701.  The  fol- 
lowing table  gives  tho  produce  of  the  lead-mines  in  1881. 
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Rotten-stone  and  ochre  are  obtained  in  the  Aonth  at  Ma'ow  and 
Arbory,  tho  total  amount  raised  in  1881  being  207  tons,  valued  at 
£636.  Iron  is  found  in  small  quantities  at  Foxdale,  but  the  total 
quantity  obtained  in  1881  was  only  120  tona,  valned  at  £00.  lime- 
stone is  extensively  quarried  in  the  southern  districts,  both  for 
building  purposes  and  for  agriculture.  Dolomite  occurs  in  largo 
quantities  in  the  mines  st  Laxey.  There  is  a valuable  granite 
quarry  at  Foxdale.  Gold  in  minute  particles  Ike  in  the  bed  of 
« small  shrsain  qenr  Barrel*  A oonsuh-nihlo  number  of  other 
minerals  are  found,  bet  the  qnantity  of  each  is  unimportant.  The 
total  number  of  persona  employed  in  the  mine*  in  1861  was  1258. 

Climate. — The  mean  annual  temperature  is  higher  than 
that  of  any  other  district  occupying  the  same  parallel  of 
latitude,  and  the  variation  according  to  the  seasons  is 
remarkably  small.  The  mean  annual  temperature  is  a 


little  less  than  49*  Fabr.,  the  mean  temperature  of  summer 
less  fhan  59*,  nud  that  of  winter  nearly  42*,  giving  .a 
difference  of  only  IT*.  Bain  is  frequent  but  seldom 
heavy,  the  annual  fall  being  41*71  iucbtw,  about  the  same 
as  in  the  adjacent  parts  of  England  and  Scotland,  but  less 
than  in  those  of  Ireland.  Thunderstorms  are  very  rare. 
Many  rdants,  even  palms,  which  in  England  require 
artificial  beat,  grow*  in  some  ]iarts  of  the  island  throughout 
winter  in  the  open  air,  while  fuchsias  under  the  nanio  con- 
ditions attain  to  great  size  and  perfection.  The  air  is 
unusually  clear  and  pure. 

Agriculture. — Owing  originally  to  the  enterprise  of 
Scotch  aud  English  farmers,  the  land  where  arable  has 
been  brought  into  a state  of  high  cultivation.  Through 
the  uso  of  seaweed  in  large  quantities  in  the  northern 
districts  of  the  island  the  sandy  and  gravelly  soil  has  been 
greatly  enriched,  auc|  it  now  possesse*  remarkable  fertility, 
its  productiveness  being  increased  by  the  6ne  climate. 
The  lime  obtained  in  the  neighbourhood  of  Castletown 
in  the  south  has  also  been  found  highly  beneficial  for  the 
soil  in  that  vicinity.  The  best  land  is  in  these  two 
districts,  but  even  in  the  mountainous  regions  in  the  centre 
of  the  island  great  improvements  have  taken  place.  The 
farms  ore  principally  held  on  lease,  and  of  late  years 
many  small  holdings  have  been  combined  into  large  farad 
cultivated  on  modem  principles. 

According  to  the  agricultural  return*  of  1 882,  the  cultivated  area 
oompreh«n>ied97,494  acres,  87  percent,  of  the  whole.  The  common* 
•ad  uncultivated  laud*  on  the  mountains  arc,  moreovor,  utilized  for 
tho  pasta  rage  of  horaaa,  cattle,  and  sheep,  tho  evergreen  furze 
forming  the  pn  art  pal  food  of  these  animals  during  the  emit**.* 
aeviaen.  The  ar«*  under  corn  crop*  was  25,211  acres,  under  green 
crop  12,046,  rotation  grease*  87,094,  permanent  pasture  (exclusive 
of  heath  or  mountain  land),  22,386,  and  fallow  307.  Gat*  occupy 
about  one-half  of  tho  total  area  under  corn  crops,  barley  about  one- 
third,  and  wheat  about  one-aixth.  The  wheat,  which  » of  a very 
fine  quality,  ia  cultivated  chiefly  in  the  north  of  the  island.  The 
white  and  red  clover  and  the  coimnon  grasses  grow  in  great  luxuri- 
ance-, and  on  account  of  the  good  pasturage  in  winter  the  supply 
much  exceeds  the  needs  of  the  island,  large  quantities  being  shipped 
to  the  neighbouring  districts  of  England.  Turnips,  which  in 
1882  occupied  8432  acres,  are  also  largely  exported.  The  dry  sandy 
soil  of  the  island  ia  very  favourable  for  the  growth  of  potatoes,  the 
area  planted  in  1682  being  3378  acres.  The  most  common  rotation 
of  cropa  is  corn,  green  crop,  corn,  clover  and  hay,  and  pasture. 

The  lotal  number  of  horses  in  1882  waa  5249,  of  which  3551 
were  used  solely  for  purposes  of  agriculture.  The  native  breed  of 
horsoB  is  similar  to  that  of  North  Wales.  They  are  small,  bnt  hardy, 
active,  and  patient  of  labour.  In  1882  cattle  nnrabeted  as  many 
a*  19,780,  an  average  of  nearly  21  to  every  100  acres  under  culti- 
vation, considerably  above  that  of  Great  .Britain,  which  was  18 '4. 
Of  tho  cattle,  6862,  or  more  than  one-third,  were  cows  and  heifers  in 
milk  or  in  calf.  On  aooount  of  the  large  number  of  summer  visitors, 
dairy  farming  ia  specially  profitable.  The  native  breed  of  cuttle 
has  very  much  degenerated,  bnt  an  improved  stock  is  now  general 
through  the  importation  chiefly  of  Ayrshire*  and  shorthorns. 
Sheep  in  1882  numbered  55,690,  not  a very  large  number  consider- 
ing the  mountainous  nature  of  the  country,  but  cattle  feeding  is 
generally  moroprofi  table  than  sheep  rearing,  partly  owing  to  the 
fine  climate.  The  principal  sheep  runs  are  those  which  have  been 
enclosed  by  the  crown  from  tho  common  lands.  The  native  breed 
of  email  hardy  animals,  is  gradually  being  superseded  by 

creases,  and  by  the  introduction  of  English  surer*  in  the  low  grounds. 
T he  MM  of  tho  native  sheep  is  not  valuable,  but  the  nation  is  of 
very  fine  quality.  Pigs  arc  largely  kept,  the  number  in  1882  being 
4685.  The  old  breed  called  M purrs"  is  now  nearly  extinct. 

In  1882  there  were  237  acres  under  orchards,  142  under  market 
gardens,  and  6 under  nursery  grounds.*  Tho  acreage  under  woods  is 
not  given,  but  it  ii  very  small.  Apples,  for  which  the  Ldand  waa 
nt  one  time  famed,  are  still  grown  in  considerable  quantities,  and 
berries,  currants,  strawberries,  and  other  smaller  fruits  are 
largely  cultivated.  The  botany  of  the  island  is  not  specially  in- 
teresting. Tho  variety  of  species  is  not  great,  although  there  are  a 
few  rare  plants. 

/biota. — Like  Ireland,  the  Isle  of  Man  is  exempt  from  venomous 
reptiles  and  tmula,  a circumstance  traditionally  attributed  to  the 
Agency  of  St  Patrick,  the  patron  saint  of  both  island*  Frogs  are, 
however,  fouud,  and  both  the  sand  lizard  and  the  common  lizard 
are  met  with.  Motes  are  absent,  badgers  are  unknown,  and 
foxes  ore  now  extinct.  Fossil  bones  are  frequently  found  of  tb« 


452  MAN 


Irish  elk ; and  the  red  deer,  as  is  proved  by  the  references  to  it  in 
old  laws,  and  tho  representations  of  it  on  ltunic  monuments,  vu 
n Cme  time  common,  although  the  species  had  almost  disappeared 
about  tho  beginuing  of  the  16th  century.  Hares  are  less  plentiful 
than  formerly,  and  rabbits  are  not  numerous  except  on  the  Calf  Islet 
Snipe  are  abundant  There  sre  a few  partridges,  grouse,  and  quail, 
bat  neither  pheasants  nor  black  game.  Various  species  of  water* 
fowl  visit  the  islaud,  including  wild  geese,  wild  ducks,  plover, 
widgeon,  and  tesl.  The  Manx  puffin  ( Proeellaria  angloritm)  is 
becoming  scarce,  but  still  frequents  the  Calf  Islet  The  peregrine 
falcon  bieeds  in  the  precipitous  rocks  in  the  neighbourhood  of  the 
Calf  Islet,  and  at  MaugbolU  Head.  Tho  red-lca^ed  crow  is  common, 
the  kingfisher  scarce.  The  cuckoo  is  a yearly  visitant,  as  ia  also 
the  lapwing.  Wild  pigeons  aud  seabirds  of  great  variety  frequent 
the  rock*. 

A variety  of  the  domestic  cat,  remarkable  for  the  absence  or 
atunted  condition  of  the  tail,  is  common  in  the  ialancL 

Manufactures  and  Trade.  — Partly  perhaps  on  account  of  the 
absence  of  coni,  the  manufactures  of  the  island  have  not  attained 
any  im|>ortapce,  the  principal  being  Manx  cloth,  canvas,  nets, 
ro|»e*  and  twine.  Time  is,  however,  a large  export  of  all  kinds  of 
agricultural  pro-luce,  horses,  cattle,  and  aheep,  aa  well  as  of  lead, 
lime,  and  black  marble.  Much  of  the  trade  is  still  carried  on  by 
means  of  mall  coasting  vetsels,  but  these  are  being  gradually  super- 
seded by  steamers  which  ply  between  Douglas  and  Liverpool, 
Barrow,  Fleetwood,  Silloth,  Dublin,  Belfast,  Whitehaven,  -and 
Glasgow.  The  imports  consist  principally  of  provisions  from 
England,  timber  from  Norway,  ana  lean  cattle  from  Ireland.  In 
1661  the  number  of  vesaels  engaged  in  the  foreign  and  colonial 
trade  that  entered  the  porta  of  the  uland  was  26  of  4686  tons,  while 
14  of  2916  tons  cleared.  The  number  engaged  in  the  coasting  trade 
was— entered,  2288  of  440,158  tons  ; cleared,  2328  of  436,107  tons. 
There  is  daily  communication  between  Douglas  and  Liverpool. 

There  are  very  valuable  fishing  ground*,  especially  for  ' rring 
and  cod,  round  the  southern  half  of  the  island  from  Peel  to  Douglas, 
and  mackerel  fishing  is  also  largely  prosecuted  by  the  islanders  off 
the  coast  of  Ireland.  The  Manx  fishing  boats,  decked  and  undecked, 
number  upwards  of  seven  hundred,  employing  more  than  four 
thousand  men.  Peel  and  Port  St  Mary  alone  have  about  three 
hundred  and  fifty-seven  boats,  manned  by  two  thousand  five 
hundred  men,  the  capital  invested  in  boats  and  net*  being  for  these 
ports  aloue  about  £100,000. 

The  prosperity  of  the  island,  apart  from  its  fishing  and  agriculture, 
it  mainly  aepeudent  on  its  yearly  influx  of  summer  visitors,  the 
annual  number  being  now  about  120,000.  The  season  lasts  from 
the  middle  of  May  to  the  middle  of  September. 

Internal  Communication.— Tbt  roads,  which  of  late  years  have 
bee  n greatly  improved  and  extended,  are  excellent  They  are  main- 
tained by  a system  of  licences  on  innkeepers,  grocers,  and  hawkers, 
aud  by  an  impost  on  carriages,  carts,  and  dogs,  and  a rate  on  real 
property.  The  highways  sre  under  the  management  of  a board 
appointed  by  the  Tynwald  court,  a surveyor-general,  and  parochial 
surveyor*,  * 

Tho  first  railway  in  the  Isle  of  Man  was  that  between  Douglas 
and  Peel,  opened  in  1873.  There  ia  now  communication  by  rail 
between  tho  various  towns  of  the  island,  and  a proposal  ha*  also 
been  made  for  a direct  line  between  Douglas  and  Ramsey  via  Laxey. 
The  insular  government  has  assisted  one  of  the  railway  companies 
by  a guarantee.  The  railways  are  single  narrow-gauge  lines,  and 
are  worked  on  the  baton  system. 

Government  and  Administration.— The  government  of  the  island 
is  vested  in  a governor  appointed  by  the  crown,  a council  which 
acta  as  an  upper  chamber  of  the  legislature,  and  the  Honae  of  Key* 
Tho  governor  and  council  and  the  Honae  of  Keya  together  constitute 
the  court  of  Tynwald ; but  tho  approval  of  the  queen  of  Great 
Britain  in  council  is  essential  to  eTery  legislative  enactment  Acta 
of  the  British  legislature  do  not  affect  the  island  except  it  bo 
specially  named  in  them.-  For  the  purposes  of  civil  jurisdiction 
tho  island  is  divided  into  a northern  and  a southern  district,  and 
each  of  these  ia  again  subdivided  into  three  “sheadings,"  which 
are  analogous  to  countic* 

The  governor,  who  is  thi  representative  of  the  sovereign,  ia 
captain -general  of  tbo  military  force*  He  presides  in  the  council 
and  in  all  courts  of  Tynwald,  and  is  ex  officio  sole  judge  of  the 
chancery  and  exchequer  court*  Tho  council  consists  of  the  lord 
bishop  of  the  diocese,  the  attorney-general,  the  two  deemsters,  the 
clerk  of  the  rolls,  the  water-bailiff,  the  receiver-general,  the  arch*  I 
deacon,  and  the  vicar-general,  all  of  whom  are  appointed  by  the 
erffwn,  except  the  vicar-general,  who  is  appointed  by  tho  bishop. 
No  act  of  the  governor  and  council  is  valid  unless  it  ia  the  act  of 
the  governor  and  at  IcuhI  two  members  of  the  council.  The  House 
of  Key*  the  repre^ntative  branch  of  the  legislature  of  the  island, 
is  one  of  tho  most  ancient  legislative  assemblies  in  the  world.  It 
consists  of  twenty-four  members  elected  bv  male  owners  or  occupiers, 
and  femalo  owners  of  property.  Each  ol  the  six  sheadings  elects  ( 
three  members,  the  town*  of  Castletown,  Peel,  and  Ramsey  one  ! 
jwrh,  and  Douglas,  the  chief  town,  three.  There  la  a property  quali-  I 


fication  required  of  the  member*  and  the  house  sit*  For  seven  yeerw 
unless  previously  dissolved.  The  Key*  were  at  one  time  self-elected, 
but  in  1666  they  consented  to  popular  election  in  exchange  for  the 
privilege  of  controlling  the  expenditure  of  the  surplus  revenue  of 
the  island,  agreeing,  nowever,  to  pay  into  the  imperial  exchequer 
a fixed  snm  of  £10,000  annually  as  the  island's  contribution  to- 
wards the  expenses  of  the  army  aud  navy  of  the  United  Kingdom. 

In  matter*  of  property  the  court  of  chancery  baa  the  meat  exten- 
sive jurisdiction  of  any  in  the  island,  and  is  a court  both  of  law 
and  of  equity.  The  governor  presides,  and  is  assisted  by  the  clerk 
of  the  rolls  and  the  deemsters.  The  exchequer  court  takes  cogniz- 
ance of  all  matters  connected  with  the  revenue,  and  also  determines 
the  right  of  tithe.  The  common  law  courts  for  the  southern 
division  trs  held  at  Douglas  and  Castletown  alternately,  and  those 
for  the  northern  division  at  Ramsey,  once  in  three  month*  They 
ore  presided  over  by  the  deemster*  and  take  cognizance  of  all 
actions,  real,  personal,  and  mixed,  and  of  civil  matters  tbst  require 
to  be  determined  by  a jury.  Courts  of  general  jail  delivery  are 
held  at  Castletown,  for  tbs  trial  of  prisoners  indicted  for  criminal 
offences;  the  governor  preside*  attended  by  tbe  deemsters,  the 
clerk  of  the  rolls,  and  the  water-bailiff. 

The  deemsters  or  judges  of  the  island  {supposed  by  some  to  bo 
the  successors  of  the  Druidical  priests)  until  the  15th  century  acted 
according  to  unwritten  laws,  called  “breast  laws,**  of  which  they 
were  the  depositarie*  They  have  concurrent  jurisdiction  over  .the 
whole  island.  Their  advice  is  taken  by  the  governor  on  all  difficult 
points  of  law.  Each  hss  now  a aslary  of  £1000  per  annum. 
Deemster  courts  are  held  weekly,  alternately  at  Douglas  and 
Castletown  by  the  deemster  for  the  southern  division,  and  at 
Ramsey  and  reel  or  Kirk  Michael  by  the  deemster  of  the  northern 
division.  They  take  cognizance  in  a summary  manner  of  matters 
of  debt,  and  hare  jurisdiction  in  criminal  case*  The  herring 
fishery,  and  the  boat*  employed  in  it,  are  placed  under  the  charge 
of  the  water-bailiff,  who  bold*  courts  to  redress  grievances  and 
enforce  the  regulation*  of  the  fishery.  He  appoints  with  a small 
salary  two  fishermen,  called  admiral*  to  preserve  order.  The 
water-bailiff  baa  also  civil  jurisdiction  in  questions  of  salvage,  and 
take*  cognizance  of  suits  in  maritime  matter*  The  high  bailiffV 
courts  are  held  weekly  in  Douglas,  Castletown,  Ramsey,  and  Peel 
for  the  recovery  of  debts  under  40s.,  and  daily  for  the  punishment 
of  drunkenness  and  offences  against  public  order.  The  magistrates 
hold  regular  court*  in  each  of  the  towns  for  the  summary  trial  of 
breaches  of  the  peace  and  minor  offences.  They  sre  appointed  by 
commission  under  the  great  seal  of  England,  but  their  powers  are 
regulated  by  insular  acts  of  Tynwald.  The  members  of  the  council 
and  the  four  high  bailiffs  are  also  ex  officio  magistrate*  Tho 
coroner  of  the  sheading,  who  is  appointed  annually  by  the  governor, 
is  a kind  of  sheriff.  Inquests  of  death  are  held  by  the  high  bailiff 
and  jury.  There  are  about  thirty  legal  practitioners,  called  advocate* 
who  combine  the  functions  of  hamster  and  solicitor. 

The  laws  of  the  island  still  retain  much  of  their  ancient  peculi- 
arity of  character,  though  modified  by  acta  of  Tynwald,  and 
rendered  in  eome  reepects  more  in  unison  with  those  of  England. 
The  criminal  law  was  consolidated  and  amended  by  the  criminal 
code  of  1872. 

The  general  tenure  is  a customary  freehold  devolving  from  each 
possessor  to  his  next  heir-at-law.  The  descent  of  land  follows  the 
same  rule*  as  the  descent  of  the  crown  of  England.  The  right  of 
primogeniture  extends  to  females  in  default  of  males  in  the  direct 
line.  The  interest  of  a widow  or  widower,  being  the  first  wife  or 
husband  of  a person  deceased,  in  a life  estate  is  one-half  of  the  lands 
which  have  descended  hereditarily,  and  is  forfeited  by  a second 
marriage ; a second  husband  or  aecond  wifo  is  only  entitled  t*  a life 
interest  in  one-fourtb,  if  there  be  issue  of  the  first  marriage.  Of  the 
land  purchased  by  tbe  husband  the  wife  surviving  him  ia  entitled  to  a 
life  interest  in  one  moiety.  By  a statute  of  the  jear  1777  propriotore 
of  land  are  empowered  to  grant  leasee  for  any  term  not  exceeding 
twenty-one  years  in  possession  without  the  consent  of  the  wife. 

Previous  to  tho  Act  of  Bevestment  in  1765,  the  commerc*.  of  tho 
Uland  consisted  principally  in  the  importing  and  exporting  of 
contraband  good*  tho  average  return  of  which  exceeded  half  u 
million  sterling  per  annum,  the  loss  to  the  British  revenue  being 
estimated  at  £300,000.  After  this  period  the  customs  of  tho  island 
were  regulated  by  the  imperial  parliament.  The  various  loans  to 
the  insular  government  were  consolidated  in  1882,  and  tbs  funded 
debt  now  amonnts  to  £230,000. 

For  tho  year  ending  March  31,  1882,  the  not  revenue  of  th» 
customs  of  tho  island  was  £70,906,  and  tbe  expenditure  £50,558, 
leaving  a balance  of  £20,348,  which  is  dispoaod  of  thus 

Otio-nlaOi  part  of  tbe  quarter**  revenue  to  Slat  If  arch  18OT ...—  *1.081 

Due  exchequer  £10,000 

Leu  abatement  on  account  of  lota  oo  Importation  of 

rxo» *.ooo 

1,010 

Expended  by  War  Department,  1BSI-S1 M 

Do.  Board  of  WoTk*.  iasl-JW— W« 

Unappropriated  aurplua  doe  laic  of  Man lO.tff) 
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EeU^Jst l and  Education. — Christianity  is  Raid  to  have  been 
fntroduued  into  the  island  by  8t  Patrick  about  the  middle  of  the 
oth  century.  The  bishopric  of  Sodor  Sudreys,  the  ooathern 
Hebrides)  was  formerly  united  with  that  of  Man  ; and  the  union 
continued  till  the  14th  century,  the  Manx  bishops  even  now  retain- 
ing the  joint  title  Sodor  and  Man.  Some  indeed  affirm,  but  with 
email  evidence  to  Bonport  the  statement,  that  the  title  of  Sodor  was 
derived  from  the  little  islsnd  off  Peel,  said  to  have  been  at  one  time 
called  Sudor,  now  known  as  St  Patrick'a  late,  and  the  seat  of  the 
cathedral  of  St  German.  The  diocese  is  in  the  province  of  York  ; 
its  bishop  has  a seat  but  npt  a vote  in  the  House  of  Lords.  Tbe 
bishop  is  assisted  in  ecclesiastical  matters  by  an  archdeacon,  a 
vicar-general,  a registrar,  and  a sumnor-gencraL 

The  ecclesiastical  courts  are  the  consistory,  chapter,  and  the 
vicar  general's  summary  court.  The  livings  of  the  clergy  arise 
chiefly  from  tithes ; the  patronage,  from  the  bishopric  downwards, 
with  the  exception  of  four  in  the  gift  of  the  dioceaan,  is  vested  in 
the  crown. 

Besides  King  William's  College,  opened  in  1833,  providing  an 
education  equal  to  that  obtainable  at  the  highest  class  schools  of 
England,  and  possessing  a considerable  number  of  exhibitions  to 
the  universities,  there  are  in  the  island  several  other  good  secondary 
schools.  Tbe  parochial  schools  are  also  well  taught,  and  there  are 
now  board  schools,  under  the  insular  Education  Act,  established 
throughout  the  island. 

Fonulation.— The  following  table  shows  the  population  of  each 
parish  and  town  from  1728  to  1381. 


^ Sheading*.  Parishes,  and 
Towns. 

Population. 

lilt  | 1747. 

1831. 

1881. 

1871. 

18SL 

« 

! 

Jl 

h 

* 

Mslsw,  (P.V 

Csstl clown,  (D-  

Arbory,  (P.)l 

Rushen,  (P.K  ... 

Saaton,  (P.).^.... 

Braddao,  (P.>, 

DouRlaa,  <T.) 

Oochaa,  (>.).  .. .* 

Marwwn,  (P.).  . 

Germain,  (P.)„ 

P«l.  fT.) - 

Patrick,  (P  ) 

Loaan,  (f*.)...  ........ 

MiogbuJd,  <P.) 

Ramsey,  (T), 

Le-riyre,  ...  . .... 

Br‘.  to.  (P-).  ... 

A:idrea«,  (P.)...  

Jarfcjr.  

BniUuxh,  tP ).  . ..  ... 
Mu  hast,  (P> 

MOO 

7M 

681 

813 

s?e 

TOO 

810 

870 

409 

sto 

478 

748 

847 

879 

440 

1.309 

619 

M7 

483 

aw 

648 

1,444 

818 

1.788 

1,007 

807 

1,171 

1,814 

434 

018 

MS 

806 

884 

869 

789 

883 

1,491 

639 

1,087 

487 

778 

936 

9,649 

3,086 

1.488 

9,868 

800 

1,784 

6,0-14 

1,487 

I, 301 

J. «M9 

1.909 
9,031 
1,844 
1.814 
1.893 

9.909 
1,001 
3,399 
1.108 
1,467 
1,427 

3,739 

9,801 

1,693 

9,263 

714 

9.407 

9.653 

3,478 

1,863 

3,168 

3,829 

3,923 

3.606 

1.764 

3,660 

3.483 

1,033 

3,165 

9*3 

1,893 

1,426 

1,444 

3,318 

1.8X1 

8,446 

626 

3.315 

13H9 

1.670 

1.121 

1.763 

8.496 

3.888 

8.741 

1.439 

8,861 

1.830 

880 

1.757 

788 

1,077 

1,331 

3895 

3.3T4 

1.779 

3-W9 

MU? 

- 2.071 
16,726 
1,600 
983 
1,892 
8.823 
9,836 
3,775 
1.14  7 
4.214 
1.478 
758 
1,477 
659 
971 
1,103 

Total ... 

14,070  {RJ.lSs 

62,116 

63.763 

63.738 

In.  1880  the  death-rate  waa  21*9  per  1000,  and  the  birth-rate 

28  6. 

Tlia  principal  towns  of  the  island  are  Douglas,  Castletown, 
Ramsey,  and  Peel.  Douglas,  the  chief  town  and  seat  of  government, 
U noticed  in  voL  ni  p.  376.  Castletown,  the  ancient  capital  of 
the  island,  was  until  a recent  period  the  residcnco  of  the  governor. 
It  jiosseaee#  a good  barbonr,  barracks,  and  a custom  house.  Ramsey, 
on  account  of  its  fine  sandy  beach  and  beautiful  situation,  is  a 
favourite  watering-place,  and  it  has  also  a large  shipping  trade. 
Peel,  adjoining Bt  Patrick'*  Islet,  is  the  principal  *CAt  of  the  herring 
fishery. 

Language. — The  Manx  language  is  a anbdialect  of  the  ancient 
Celtic,  and  a dialect  of  the  Irish  branch,  to  which  the  Scottish 
Gaelic  also  belongs.  The  differences  in  pronunciation  of  these 
languages  are  not  so  great  as  to  prevent  a native  of  either  country 
conversing  with  one  of  ths  other,  although  the  differences  in  ortho- 
grephy  perplex  even  ths  moat  learned  linguists.  The  Manx  is  now 
anoken  only  in  the  north-western  parishes  and  at  a few  localities 
along  ths  western  coast  The  natives  generally  converse  in  the 
English  language.  Manx  is  not  taught  in  any  of  the  schools,  and 
it  is  very  probable  that  it  will  shortly  become  utterly  extinct  See 
Celtic  Literature,  voL  v.  n.  293. 

Bidory  and  Antiquities. — It  admits  of  nearly  absolute  demon- 
stration that  Anglesey  and  not  Man  was  the  Mona  of  Ocaar.  By 
ancient  writers  the  island  is  called  Eubonia.  The  English  name 
Man  u derived  from  the  Manx  Afanniit.  Many  explanations  have 
been  given  of  the  origin  of  the  word,  but  none  of  them  arc  better 
than  conjectures.1  It  is  inherently  probable  that  the  island  was 
occupied  br  the  Romans,  and  this  is  confirmee,  by  the  discovery  of 
’ Roman  altar,  which  is  atill  preserved  in  Castle  Rushen,  and  of 
Roman  coins  in  the  same  vicinity.  A cist  and  urn  found  in  1852 
near  Tynwald  Hill  are  supposed  to  belong  to  the  aboriginal  pagan 
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period ; another  memorial  of  this  period  is  probably  St  Patrick'* 
chair,  consisting  of  five  upright  atones  on  a stone  platform  forming 
a seat.  Two  of  the  atones  are  marked  by  a cross,  but  this  in  all 
likelihood  was  done  at  a jperiod  long  subsequent  to  their  erection. 
According  to  tradition  the  island  was  for  a considerable  period  one 
of  tha  chief  seats  of  the  Druids.  By  the  peasantry  nearly  all  tbe 
old  monuments  are  attributed  to  the  Druids,  but  the  Runic  crosses 
belong  of  course  to  a later  period.  One  of  the  principal  Druidical 
atone  circles  is  that  on  the  eminence  called  Mull,  near  the  Calf 
Islet 

The  earliest  persons#)  mentioned  by  tradition  and  history  is 
Mannanan-Beg-Mac-y-LheirT,  who  it  described  in  tbe  statute-book 
of  the  island  as  a pavnim,  who  14  kept  tbe  land  under  mist  by  his 
necromancy.”  In  517  Maclgwyn,  king  of  North  Wales,  and 
nephew  of  King  Arthur,  expelled  the  Scots,  and  annexed  the  island 
to  nis  Welsh  dominions.  He  was  succeeded  by  hia  son  Rhun-ap* 
Maclgwyn  in  560,  from  whom  in  581  the  island  was  reconquered 
by  Aydun  M'G&thran,  king  of  Scotland,  who  appointed  his  sister's 
son  Brennus  "thane  of  Man."  The  Welsh  king  appears  to  have 
recovered  it  from  the  Scot*  about  611,  and  to  have  retained  posses- 
sion of  it  until  630,  when  it  was  conquered  by  Edwio,  king  of  North 
urabrio.  Shortly  afterwards  it  again  fell  under  the  dominion  of  the 
Welsh,  till  towards  the  dose  of  the  9th  century  it  wae  subdued  by 
Harola  Haarfager  of  Norway.  The  jarls  of  Harold  for  some  tim» 
threw  off  hia  rule,  and  held  independent  sway.  Of  these  Jarl  Ony 
succeeded  in  establishing  hia  rule  over  Man.  His  descendants 
continued  to  rule  till  1077,  wben  Godred  Crovan,  son  of  Harold  the 
Black  of  Iceland,  routed  the  islander*  and  slewlheir  king,  Fingml 
II.  On  the  death  of  Godred  in  1093,  Magnus  Barefoot  succeeaed 
in  obtaining  possession  of  Man,  over  which  he  placed  the  Norwe- 
gian jarl  Octtar  as  governor.  Tbe  inhabitants  of  the  southern 
district,  becoming  displeased  with  Octtar,  elected  Macmanus  in 
his  place  ; a battle  in  consequence  ensued  at  Santwart  (or  Stir. thill), 
in  the  parish  of  Jurby,  ana  victory  was  inclining  to  the  party  of 
Macmanus,  when  the  women  of  the  north,  rushing  to  the  scene  of 
action,  totally  changed  the  issue  of  the  fight,  although  not  till  both 
leaders  were  olsio.  On  the  death  of  Magnus,  the  right  of  Godred 
Crovan’a  line  to  the  kingdom  of  the  ules  waa  recognized,  and 
Lagman,  the  son  of  that  conqueror,  succeeded  to  the  government. 
He  at  length  abdicated,  end  undertook  a pilgrimage  to  Palestine, 
whence  he  never  returned.  Olave  11.,  surnamed  the  Dwarf,  the 
only  surviving  ton  of  Godred  Crovan,  being  then  a minor,  a regent 
was  appointed,  who  w&s  expelled  from  the  kingdom  in  the  third 
year  of  his  government.  Olafe  ascended  the  throne  in  1114.  He 
entered  into  alliance  with  the  kings  of  England,  Ireland,  and 
Scotland,  but  his  reign  was  disturbed  by  the  pretensions  of  three 
natural  sons  of  hia  brother  Harold,  by  one  of  whom  be  waa 
treacherously  slain -in  1154.  On  this  Godred  the  Black,  Olave's 
only  legitimate  son,  was  recalled  from  Norway,  and  the  sons  of 
Harold  were  delivered  to  condign  punishment.  During  his  reign 
Soraerled,  thane  of  Argyll,  obtained  possession  of  the  Island,  and 
Godred  had  to  take  refuge  in  Norway,  where  he  remained  till  the 
death  of  the  usurper,  on  which  he  regained  possession  of  his 
throne.  His  death  took  place  in  118/.  Clave  III.,  his  only 
legitimate  son,  being  then  a minor,  Reginald,  another  son,  was 
appointed  to  the  government  during  hia  minority.  The  latter 
endeavoured  to  secure  to  himself  the  throne  by  doing  homage  to 
John  of  England,  and  afterwards  by  acknowledging  the  supremacy 
of  the  pope ; a aeries  of  struggles  waa  the  consequence,  till  at  length 
Reginald  was  alain  in  1226.  In  1237  Olave  died  in  Peel  Castle, 
leaving  throe  sons, — Harold,  Reginald,  and  Magnus  ; he  was  suc- 
ceeded by  hia  son  Harold  II.,  who  was  drowned,  with  his  queen 
and  a numerous  retinue  of  nobility,  in  1248,  on  their  return  from 
Norway,  where  they  bad  been  celebrating  his  marriage  with  Cecilia, 
daughter  of  Haco.  HU  brother  Reginald  II.  assumed  the  govern- 
ment, but  waa  afterwards  alain  by  Ivor,  brother  of  Reginald  tbe 
usurper,  in  1219.  On  the  death  of  Reginald  IL  hia  brother 
Magnus  was  chosen  king.  John  of  the  Isles  landed  with  an 
army  at  Ronaldsway  to  dispote  hia  claims,  but  waa  driven  from  the 
island. 

From  this  timo  tho  power  of  the  Norwegian  kings  began  to  de- 
cline, and  that  of  the  Scottish  sovereigns  to  revive.  Magnus  did 
homage  to  Alexander  III.  of  Scotland,  and  held  the  island  from 
the  crown  of  Scotland.  He  died  in  1265,  without  issue.  In  tho 
meantime  Magnus  VI.  of  Norway,  aa  the  legitimate  sovereign  of 
Man,  ceded  in  1266  to  Alexander  III.  all  his  claims  and  interest 
in  the  sovereignty  and  episcopacy  of  Man  for  the  sum  of  4000 
marks,  and  an  annual  {tension  of  100  marks.  The  widow  of 
Magnus  (the  late  king  of  Man)  succeeded,  however,  In  getting 
Ivar,  the  assassin  of  her  brother-in-law  Reginald,  placed  on  tho 
vacant  throne;  and  Alexander  in  1270  sent  an  arruy  to  reduce 
the  island  to  obedience.  After  a decisive  battle  at  Ronaldsway,  in 
which  Ivar  was  slain,  the  kingdom  was  annexed  to  the  dominions 
of  Alexander.  This  monarch,  in  token  of  his  conquest,  substituted 
the  quaint  device  of  4 ‘the  three  legs,”  which  still  constitutes  tho 
national  emblem,  for  the  ancient  armorial  en<ugn  of  the  U and — 
a ship  in  full  sail,  with  the  motto,  "Hex  ManniM  el  Insularunum 
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He  placed  the  island  wider  the  gnwrntnent  of  hie  noble*  or 
tbaoes,  whose  repeated  acta  of  tyrannical  oppression  at  length 
inspired  the  inhabitants  to  throw  otf  t ho  Scottish  yoke.  Bishop 
Mark  (Marcus  Gulvndirnsts),  a Scotcbn^io,  however,  being  in- 
formal of  their  determination,  obtained  their  mutual  consent  to 
decide  the  contest  by  thirty  champions  selected  from  each  psrtv. 
Tho  Manx  champions  were  ril  killed,  and  twenty* five  of  the  Scot- 
tish  warrioni  shared  the  same  fate.  This  victory  confirmed  the 
conquest  of  the  Scot* ; the  anciant  regal  government  was  abolished, 
and  a military  despotism  established 

The  most  important  relics  of  the  Northmen  are  the  Funic  crosaes, 
of  which  there  are  abont  forty,  either  whole  or  fragmentarr.  Nearly 
<m«  half  of  these  contain  Scandinavian  inscriptions  in  tne  ancient 
None  language  and  in  Runic  character.  There  are  a very  large 
number  at  Kirk  Micfasel,  but  seme  of  the  moat  perfect  are  those  in 
the  churchyards  of  Baliaugh,  Maugbold,  and  Braddan. 

During  the  contentions  of  Bruce  and  Baliol,  Edward  I.  of  Eng* 
land  took  possession  of  the  island  for  a period,  while  two  rival 
claimants  for  the  throne  appeared.  Oue  of  these  waa  Mary,  the 
daughter  of  Reginald  II.;  the  other  her  annt  AfFrica  or  Alfrida,  a 
daughter  of  OUve  II.,  and  sister  of  Magnus.  Tho  latter  in  1306 
conveyed  her  right  in  the  island  to  her  husband,  Sir  Simon  de 
Montacute,  whose  son  Sir  William  afterwards  mortgaged  its 
revenues  to  Anthony  Beck,  bishop  of  Durham  and  patriarch  of 
Jerusalem.  In  1313  Bruce  made  a descent  on  the  island,  and 
granted  it  to  his  nephew  Randolph,  earl  of  51  iim v. 

In  the  reign  of  Edward  III.  Mary  Weldebeof,  daughter  of  the 
previous  claimant,  solicited  the  assistance  of  that  monarch.  The 
icing  allowed  her  title,  and  by  giving  her  in  marriage  to  William 
Montacute.  car!  of  Salisbury  (the  grandson  of  Sir  Simon  Montacu’o 
and  Alfrida),  thus  united  m their  persons  tbo  rights  of  the  two 
lhtca  of  descendant*  of  Glare  the  Black  to  the  kingdom  of  Mnn. 
With  the  aid  of  tho  English  king,  tho  earl  was  enabled  to  expel  the 
Randolph*  from  the  island  ; and  in  the  year  1344  be  was  crowned 
king  of  Man.  In  the  year  1303  the  earl  of  Salisbury  nold  to  8ir 
William  le  Scroop,  afterwards  earl  of  Wiltshire,  “the  Isle  of  Man, 
with  the  title  of  king,  and  tho  right  of  being  crowned  with  a 
golden  crown.”  On  his  attainder  for  high  treason,  tho  island  in 
1399  was  bestowed  on  Henry  Percy,  earl  of  North umberlsud,  but, 
ho  having  .been  attainted  and  banrsbc  i,  Henry  IV,  made  a grant  of 
it  to  Sir  John  Stanley  for  life.  This  grant  was  cancelled,  and  a 
new  patent  passed  the  Great  Seal  in  1406,  bestowing  the  island  on 
him  and  hts  heirs,  to  bo  hold  of  the  crown  of  Great  Britain,  by 
presenting  to  the  king  a cast  of  falcons  at  his  coronation.  Sir  John 
died  in  1414 

. The  lords  of  the  house  of  Stanley  governed  the  island  chiefly  by 
flentcasnti,  who  occupied  the  castles  of  Peel  and  Rushes.  Various 
tumults  arose  ; end  in  1422  fourteen  persons  were  drawn  by  wild 
horses,  quartered,  and  beheaded.  Eventually  authority  was  dele- 
gated by  Sir  John  Stanley  the  second  to  Henry  Byron,  who 
remodelled  the  House  of  Keys,  and  rendered  hia  regency  one  of  the 
moat  popular  in  the  insular  history.  Sir  John  died  in  1432,  and 
was  succeeded  by  his  son  Thomas,  who  was  created  Baron  Stanley 
by  Henry  VI.,  and  died  in  1460.  Thomas  his  son  was  created  earl 
of  Derby  by  Henry  VII.  He  died  in  1605.  This  nobleman's  son 
Thomas,  the  second  carl  of  Darby,  relinquished  the  title  of  king  of 
Man,  es  ho  preferred-44  being  a great  lord  to  being  a petty  king.*’ 
Edward,  the  third  earl,  son  of  the  last-named  Thomas,  was  a great 
favourite  with  Henry  VIII.  On  his  death  in  1672  he  was  succeeded 
by  his  son  Henry,  tho  fourth  earl  of  Derby,  He  died  in  1594,  leaving 
two  sons,  Ferdinand  and  William,  who  in  time  became  lorda  of 
Man.  The  title  of  William  was  disputed  by  the  three  daughters 
of  Ferdinand  ; with  these,  however,  he  effected  a compromise  ; and 
in  1610  he  obtained  an  “act  for  assuring  and  establishing  the  Isle 
of  Man  in  the  name  and  blood  of  William,  earl  of  Derby,- ’ but  in 
1627  resigned  his  dignities  to  his  son  James,  celebrated  in  history 
as  “the  great  car!  of  Darby.” 

After  the  execution  of  this  carl  In  1651,  for  bringing  aid  to 
Charles  II.  before  the  battle  of  WorcMter,  the  defence  of  the  island 
was  undertaken  by  the  heroic  Lady  Derby,  who  was  then  in  Castle 
Pushen  ; but  William  Christian,  the  receive r-gcnernl,  on  the  apficar* 
s. ice  of  a hostile  fleet,  surrendered  dhe  csst.e  without  resistance. 
The  island  was  then  granted  to  General  Lord  Fairfax,  who  held  it 
until  the  Restoration,  when  it  was  it  stored  to  Cbarlre,  the  eighth  earl 
(the  eon  of  Earl  James),  in  1660.  On  the  death  of  Earl  Charles  in 
1672  he  was  succeeded  by  hia  eon  William,  the  ninth  carl,  who 
took  but  little  interest  in  his  Mnux  property,  and,  dying  without 
issue  in  1702,  was  succeeded  by  his  brother  James  (a  younger  son 
of  Charles,  the  eighth  earl).  At  thia  time  the  lordship  of  Man  was 
approaching  dissolution.  The  liuvs,  which  had  MOD  granted 
for  three  lives,  having  nearly  expired,  and  no  provision  having  i 
bean  made  relative  to  their  renewal,  the  neglect  of  OgridllttlTO 
became  general,  and  the  poopl-i  were  wholly  given  un  to  the  fisheries 
and  too  pursuit  of  the  contraband  trade.  In  1703,  however,  the 
carl  conferred  on  bis  Manx  subjects  tho  Act  of  Settlement  (very 
justly  called  the  ll-nx  Magna  C'harU),  by  which  the  loss  cos  of 
ratates  were  finally  established  In  their  possession,  and  their  descent 
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I secured  in  perpetuity,  on  the  payment  of  certain  fines,  rents,  and 
I dues  to  the  Ionia  James  died  in  1736  without  issue. 

Thu  lordship  of  Mon  then  devolved  on  James,  second  duke  o! 
Athols,  a descendant  of  tho  Lady  Amelia  Anna  Sophia  Stanley 
(youngest  daughter  of  tho  seventh  earl  of  Darby).  In  1726,  in 
order  to  put  an  cud  to  tLo  contraband  trado  of  the  island,  an  Act 
of  Parliament  was  passed  authorizing  the  purchase  of  all  the 
royalties  and  revenues  of  the  island ; but  uo  result  followed  till  1765, 
when  proposals  for  tho  purchase  were  revived  and  the  sovereignty 
and  its  revenues  ware  sum  ndered  to  the  crown  for  £70,000.  The 
duke  aod  ducheaa  reserved  the  manorial  rights,  the  patronage  of 
tho  aes,  and  other  emoluments  and  perquisites.  By  tho  Act  of 
Rt vestment  the  inland  waa  moro  closely  united  to  the  crown  of 
England,  Although  us  independent  form  of  government  has  never 
experienced  any  material  change.  An  annuity  of  £2000  had  also 
been  gran  tad  to  tho  duke  and  duchess,  but,  on  the  ground  of 
inadequate  compensation,  the  fourth  duke  presented  petitions  to 
parliament  and  the  privy  council  in  17B1  and  1790.  Ho  did  not 
succeed,  however,  until  the  year  1606,  when  au  Act  was  passed 
assigning  to  him  and  hia  heirs,  as  an  additional  grant,  a sum  equal 
to  onvfourth  of  tho  revenues  of  tbo  island,  which  was  afterward* 
commuted  for  £3000  per  annum  for  ever. 

In  1625  an  Act  passed  both  bosses  of  parliament,  at  the  instance 
of  the  lords  of  tho  treasury,  authorizing  the  lords  of  the  treat* uij 
to  treat  with  the  duke  for  the  purchase  of  Ids  remaining  interest 
in  the  island,  and  in  1829  he  was  awarded  a further  sum  of  £417,144 
for  his  righU  in  and  over  tho  soil  as  lord  of  the  manor,  or 
follows 

For  the  —"My  - T — — £IV>,M0 

ItenU  and  alienation  flats  . X),(KW 

Tube*,  mine*,  and  quarries..- 'i 

Patceuga  of  the  bitahoprtr,  with  fomtm  advowarn*,  the  > 934.144 

sfxr**ftte  value  of  which  ws*  £8000... — — ... — ) 

TotoL ..... £411,144 

; The  ecclesiastical  buildings  of  Man  havo  never  been  remark abUr 
for  architectural  beauty.  The  most  important  ecclesiastical  ruin 
is  St  Gannon's  cathedral  on  St  Patrick's  Isle.  Tho  present  building, 
which  is  roofless*  and  in  a very  dilapidated  condition,  dates  front 
1246,  but  is  supposed  to  occupy  the  site  of  an  older  building.  It  is 
a ruiio  cruciform  structure  110  feet  long  by  70  feet  broad.  Tho 
tower,  68  feet  in  height,  is  still  entire.  The  crypt  of  th*  cathedral 
was  made  use  of  for  an  ecclesiastical  prison,  among  it*  more  import- 
ant captives  bring  Eleanor,  wife  of  Humphrey,  duke  of  Gloucester, 
undo  of  Henry  VI.  She  Is  alluded  to  by  Shakespeare aa  living  in 
banishment 4 4 with  Sir  J ohn  Stanley  in  tho  Isle  of  Man.”  St  Patrick’s 
church  on  the  same  islet  is  supposed  to  have  been  erected  in  the 
time  of  St  Patrick.  Adjoining  it  is  a round  tower  similar  to  those 
so  common  in  Ireland.  Moat  of  the  other  old  churches  in  Man 
have  been  replaced  by  modem  structures,  but  another  very  ancient 
one  is  Lonan  old  church,  now  partly  roofless,  a Tory  uupreVuding 
structure,  but  said  to  date  from  the  6th  century.  St  Triman '» 
church,  also  in  ruins,  is  said  never  to  have  been  roofed,  a circum- 
stance accounted  for  by  an  interesting  legend.  Of  Rushcn  Abbey,  a 
house  of  the  Cistercians,  founded  by  Olitve,  king  of  Man,  in  1134, 
there  now  only  remain  the  tower,  refectory,  and  dormitory.  The 
Franciscan  friary  of  Bimakin,  founded  in  1373,  bos  been  partly  re- 
built in  a rod u manner,  and  is  o*cd  as  a barn.  Of  tho  nunnery  of 
Douglas,  said  to  have  been  founded  by  Matilda,  daughter  of  Ethel* 
bert,  king  of  the  West  Saxons,  there  ore  now  very  Might  remains, 
chiefly  of  the  chapel. 

The  principal  castle*  are  Castle  Rushen,  in  Castletown,  tho 
ancient  residence  of  the  kings  of  Mnn,  dating  probably  from  the 
13th  century,  and  still  quite  entire  ; Peel  Castle,  tne  ancient  strong- 
hold of  the  island  : and  Castle  Mona,  Douglas,  erected  in  1801  as  a 
residence  by  the  auke  of  Athole,  and  now  used  as  a hotel. 

Tiro  chief  source*  nt  the  early  history  of  Man  are  the  Norss  and  Em  -Sects, 
snd  the  retort  kept  by  the  Blanks  at  k ashen  Abbey  en ruled  CArtmSeso 
which  has  Been  edited  with  learned  notes  by  I*.  A.  Msnch.  Christiania.  lertO. 
The  best  general  hutoTy  la  that  of  Train . a vela.,  1H4A.  Among  other  works  may 
be  IMSttosmt  J.  C.  Cummlng,  hi*  Of  Man,  iU  hutory,  yAysi.- -at,  nctUuajtual, 
riril,  and  limitary.  IMS  ; Id..  Runic  and  ct**r  Remain*  o/UH  /tft  a/ Mnn.  IAS7 ; 
J.  O.  Hall.  wc  i|.  Roundabout  Kaltt  as  th*  hi*  aj  Man,  1*63.  The  pulhcaU  JO*  of 
the  Manx  Society  ate  of  great  value  and  Intercut, 

MANACOR,  a town  in  the  island  of  Majorca,  stands  on 
a slight  eminence  in  a fertile  plain,  3C  miles  east  of  Palma 
(40  miles  by  rail,  by  way  of  Inca).  It  is  substantially 
built,  with  wido  streets  t*nd  several  squares;  it  has  the 
usual  buildings  (a  parish  church,  a hospital,  schools,  and 
the  like),  and  tho  former  palace  of  tho  independent  kings 
i of  Majorca  is  pointed  out  The  neigh bourbood  produces 
cereals,  fruits,  an  inferior  quality  of  wine,  and  some  oil ; 
and  there  is  some  tnulo  in  these,  os  well  as  in  sheep  and 
cattle.  The  population  in  1877  was  14,894. 

MANAGUA,  tho  capital  of  Nicaragua,  Central  America, 
lies  on  tho  south  shore  of  Lake  Managua  iu  12*  V N.  h** 
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and  86*  12'  W.  long.  Steamboat  communication  with 
Old  Lean  was  opened  ip  1881,  and  a railway  (82  miles) 
is  in  course  of  construction  to  Granada.  It  was  mainly 
owing  to  tbe  rivalry  betwocn  Leon'1  and  Granada  that 
Managua  was  chosen  as  the  seat  of  the  national  assembly, 
and  opart  from,  the  administrative  buildings  there  is  little 
of  interest  in  the  place.  The  population  is  about  12,000. 

MAN- AKIN,  from  the  Dutch  word  Mannektni,  applied 
■;o  certain  small  birds*  a name  apparently  introduced  into 
English  by  Edwards  (XaLJIuU  Birds,  L p.  21)  in.or  about 
1743,  since  which  time  it  haa  been  accepted  generally,  and 
is  now  used  (or  those  which  form  the  Family  Pipruia  of 
modern  ornithologists.  The  Monokini)  are  peculiar  to  the 
Neotropical  Region,  and  are  said  to  have  many  of  the 
liabits  of  tho  Titmouse  Family  (Parula),  living,  says 
Swain  son,  in  deep  forests,  associating  in  small  bauds,  and 
keeping  continually  in  motion,  but  feeding  almost  wholly 
on  the  largo  soft  berries  of  the  different  kinds  of  MtlaUoma. 
However,  os  with  moat  other  South  American  Passerine 
birds,  little  is  really  known  of  their  mode  of  lt/a ; and  it  is 
certain  that  tbe  Piprida  have  no  dose  affinity  with  the 
Paridst,1  but  belong  to  the  other  great  division  of  the 
Order  Pa&seres,  to  which  Gurrod  assigned  the  name 
ifetomyodi,  and  in  that  division,  according  to  tho  same 
authority,  constitute,  with  the  Cotingida*  tho  group 
Hetrromcri  ( Proe.  Zool.  Society,  L976,  p.  518).  The 
Man&kirut  are  nearly  all  birds  of  gay  appearance,  generally 
exhibiting  rich  tints  of  blue,  crimson,  scarlet,  orange,  or 
yellow  in  combination  with  chestnut,  deep  black,  black 
and  white^  or  olive  green  ; and  among  their  most  ebvious 
characteristics  are  their  short  bill  and  feeble  feet,  of  which 
tbe  outer  toe  is  united  to  the  middle  toe  for  a goad  part 
of  its  length.  The  tail,  in.  most  species  very  short,  has  in 
others  the  middlo  feathers  much  elongated,  and  in  one  the 
outer  rectriees  are  attenuated  and  produced  into  threads. 
They  have  been  divided  by  various  authors  into  upwards 
of  twenty  so-called  genera ; but  Messrs  Sclater  and  Salvia 
(Homenclator,  pp.  53-65)  recognize  only  fifteen,  though 
admitting  sixty  species,  of  which  fifteen  belong  to  the 
genus  Pipra  as  now  restricted,  the  P.  leneocilla  of  Linnaws 
being  its  type.  This  species  has  a wide  distribution  from 
the  isthmus  of  Panama  to  Guiana  and  the  valley  of  the 
Amazon ; but  it  is  ono  of  the  most  plainly  coloured  of  the 
Family,  being  black  with  a white  head.  The  genus 
Macharopterw,  consisting  of  four  species,  is  very  remark- 
aide  for  the  extraordinary  form  of  some  of  the  secondary 
wing-feathers  in  the  males,  in  which  tho  shaft  is  thickened 
and  the  webs  changed  in  shape,  as  described  end  illustrated 
by  Mr  Sclater  (Proe.  Zool.  Society,  1860,  p.  90  ; Ibis, 
1862,  p.  175  3)  in  tho  case  of  the  beautiful  if.  delicionts , 
nod  it  has  been  observed  that  tho  wing-bonus  of  these  Wrds 
are  also  much  thickened,  no  doubt  in  correlation  with  this 
abnormal  structure.  A like  deviation  from  the  ordinary 
character  is  found  in  the  allied  genus  i/Vrmrm*  or 
PUiromaekaris,  comprehending  six  species,  and  that  gentle- 
man believes  it  enables  them  to  make  the  singular  noise 
for  which  they  have  long  been  noted  (see  Bums,  vol.  iii. 
p.  770),  described  by  Mr  Sal  via  (lint,  1860,  p.  37)  in 
the  case  of  one  of  them,  if.  eandtri,  as  beginning  “with  a 
sharp  note  not  unlike  tho  crack  of  a whip,"  which  is 
“followed  by  a rattling  sound  not  unlike  tho  call  of  a 
landrail";  and  it  io  a similar  habit  that  has  obtained  for 
another  species,  if.  edwardti , tho  name  in  Cayenne,  accord* 

3 TIiourIi  Ed  want*  called  the  epsciei  he  figured  pif  tuprtt)  *Ti  Uu'rtue, 
he  property  remarked  that  there  was  no  genus  of  European  birds  to 
which  he  could  liken  it, 

a Excluding,  however,  the  genus  Rtipicola — the  beautiful  oronjro- 
colooret  bird*  well  known  a*  the  “Cock*  of  Use  Rock** — which  baa 
u*n:.lly  been  placed  among  the  Cotingida. 

a Tbe  figures  are  repeated  by  Mr  Darwin  ( Descent  qf  Shut,  Ac., 
ii.  n.  06). 
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iag  to  Ruffon  (II  1st.  Hat,  Outavx,  iv.  p.  413),  of  Caw- 
noisette.  This  view  is  aopported  by  Mr  Layard,  who, 
writing  of  the  lost  species,*  says  (Ibis,  1873,  p.  394) — 
“Thoy  mako  a curious  rattling  noise  (I  suspect,  by  some 
may -uncut  of  the  oddly  shaped  wiog-featbera),  which  con- 
stantly betrays  their  presence  in  the  forests,"  while  of  the 
congeneric  if.  gutturemiM,  Mr  J.  F.  Hamilton  remarks 
(/Am,  1871,  pi  305) — “The  first  intimation  given  of  the 
presence  of  one  ofuheso  birds  is  a sharp  whirring  sound 
very  like  that  of  a child's  small  wooden  rattle,  followed  by 
two.  or  tlireo  sharp  snaps.”  The  same  observer  adds  (loc. 
cit)  of  a member  of  the  kindred  genus  Chtroxiphia , contain- 
ing five  species,  that  C.  candata  is  known  to  the  Brazilians 
os  tho  Fandango-bird  from  its  “habit  of  performing  o 
dance."  They  say  that  “one  perches  upon  a branch  and 
the  others  arrange  themselves  in  a circle  round  it,  dancing 
vp  and  down  on  their  perches  to  tho  music  sung  [?]  by  tbs 
centre  one."  Exception  must  be  taken  to  this  story  so 
far  as  regards  the  mode  in  which  the  “ music"  is  pro- 
duced, for  these  birds  have  no  true  song-muscles ; but 
the  effect  is  doubtless  S3  described  by  Mr  Hamilton’s 
informant  (a.  n.) 

MANANTADI,  or  Maxaxtoddy,  a town  in  Malabar 
district,  Madras,  the  trading  centre  of  the  Wain&d  eotTco 
district  (11°  49'  N.  lat,  76°  2’  55"  E.  long ).  The  popula- 
tion in  1871,  including  numerous  European  coffee  planters, 
with  their  families,  in  the  neighbourhood,  was  10,959. 
Besides  several  Government  offices,  it  contains  a good  club. 
Early  in  the  century  it  was  a military  outpost,  and  in 
1802  the  garrison  was  massacred  by  tho  Kotioto  rebels. 

M ANA&SEH.  Tbo  tribe  of  Joseph  (q.v.),  tho  northern 
and  stronger  half  of  tbe  “ sons  of.  Rachel,"  was  divided  into 
two  branches,  so  considerable  as  themselves  to  boar  the 
name  of  tribes,  which  referred  their  origin  to  Manasseh  and 
Ephraim,  the  two  sons  of  Joseph  by  his  Egyptian  wifc> 
Asenath.  ’ Of  tho  two  Manasseh  was  held  to  be  tbo  elder, 
but  the  patriarchal  story  relates  how  Jacob  predicted  thb 
superiority  of  the  younger  branch  (Gen.  xlviiL),  which  is 
fact  played  far  the  greater  part  in  buttery,  occupying  in  the 
early  days  of  tho  settlomeot  in  Canaan  the  part  of  ths 
central  mountain  land  (Mount  Ephraim)  where  the  head 
quarters  of  armed  Israel  and  the  sanctuary  of  the  ark  stood 
(at  Shiloh),  and  in  later  times  holding  tho  kingship,  and 
greatly  excelling  Manasseh  in  numerical  strength  (Dent 
xxxiii.  17).  During  the  conquest,  perhaps,  the  separation 
of  the  two  branches  of  Joseph  was  not  so  well  marked  Da 
it  afterwards  became,  for  tho  ancient  narrative  of  Joah. 
xvii.  14  9q.  represents  the  whole  house  of  Joseph  as  acting 
together,  establishing  itself  in  the  uncleared  forests  of  the 
central  mountains  till  it  had  strength  to  contend  with  the 
iron  chariots  of  the  Canaan ite$  nbout  Bethshean,  and  in 
the  cities  of  the  rich  plain  of  Jezrcel.  Theen  cities  probably 
were  not  all  subdued  till  tho  days  bf  David  or  Solomon 
(Jttd.  i.  27 ; 1 Sam.  xxxi.  10;  1 Kings  ix.  15);  they  ulti- 
mately fell  to  Mmnsteh,  which  held  the  northern  part  of 
tbe  hill  country  of  Joseph,  overlooking  the  plain,  and  finally 
encroached  on  lands  once  reckoned  to  the  less  warlike 
tribes  of  Asher  and  Iwachar  (Josh.  xvii.  11).  But  the 
line  of  division  between  Ephraim  and  Manasseh  was  noi 
always  the  same,  and  tn  the  time  of  Gideon,  tho  great 
hero  of  Manasseh,  and  tho  man  under  whom  the  seniority 
of  tho  tribe  had  a real  meaning,  Shechem  itself  was  t 
Manassite  dependency  (Jud.  viii.  31,  ix. ; comp.  Nnm 
xxvL  31 ; Josh.  xvii.  2).  Besides  their  western  settlement* 
in  tho  fertile  glades  of  northern  Samaria,  running  out  intc 
the  great  plain,  the  Manassite*  had  broad  territories  cast  of 
the  Jordan  in  tho  pasture  land  of  Boshan  and  Gilead,  mainly 
occupied  by  a clan  named  Macbir,  and  reckoned  us  the 
first-born  of  Mioastth.  On  tho  probability  that  tbe-e 
territories  were  colonies  from  the  west  6ce  vol.  xiii.  p.  401. 
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The  outlying  Manauiten  had  many  struggles  with  their 
foreign  neighbours;  1 Chrort.  ii.  23  speaks  of  the  loss  of 
sixty  cities  to  Oeshur  and  the  Aramieans  {A.  V.  mistrans- 
lates). After  suffering  much  at  the  hands  of  Damascus, 
they  were  carried  into  captivity  by  Tiglath  Pilcser  (734 
b.g).  The  captivity  of  their  brethren  in  the  west  followed 
some  thirteen  years  later. 

The  name  Mnnsssch  ho  who  causes  to  forget)  is  referred 

in  Con.  xll  51  to  Joseph's  joy  at  the  birth’  of  the  son  who  caused 
him  to  forget  his  sorrows  soil  oc&so  to  long  for  his  home.  Unlike 
tlio  other  tribal  names,  it  occurs  as  a personal  name  before  the 
captivity,  being  that  bom©  by  the  son  and  successor  of  Hezckiali, 
tho  godless  king  whoso  sins  are  designated  as  tko  decisive  cause  of 
the  rejection  of  the  kingdom  of  Judah. 

MANATEE,  an  animal  belonging  to  tho  order 
Siwia,  for  the  general  characters  and  position  of  which 
see  Mammalia  (p.  389).  The  name  Manati  was  appar- 
ently first  applied  to  it  by  the  early  Spanish  colonists 
of  the  West  Indies,  in  allusion  to  tho  hand-like  use  which 
it  frequently  makes  of  its  fore  limbs ; by  English  writers 
from  the  time  of  Dampler  (who  gives  a good  account 
of  its  habits)  downwards  it  has  been  generally  spelt 
"Manatee.”  It  was  placed  by  Linnaeus  in  his  hetero- 
geneous genus  Triduth* »,  but  Stores  name  Manatna  is 
now  generally  accepted  for  it  by  zoologists.  The  question 
of  the  specific  distinction  of  the  African  and  American 
Manatees  will  be  treated  of  further  on,  but  it  will  bo 
chiefly  to  the  latter  and  better  known  form  that  the 
following  description  applies. 

The  size  of  the  Manatee  has  been  much  exaggerated,  as 
there  is  no  trustworthy  evidence  of  its  attaining  a greater 
length  than  8 or  perhaps  9 feet.  Its  general  external 
form  may  be  seen  in  the  figure  at  p.  390  of  the  present 
volume,  token  from  a living  example  in  the  Brighton 
Aquarium.  The  body  is  somewhat  fish-like,  but  depressed 
and  ending  posteriorly  in  a broad  flat  shovel-like  horizontal 
tail,  with  rounded  edges.  The  head  i3  of  moderate  size, 
oblong,  with  a blunt,  truncated  muzzle,  and  divided  from 
tho  body  by  a very  slight  constriction  or  neck.  The  fore 
limbs  are  flattened  oval  paddles,  placed  rather  low  on  the 
aides  of  the  body,  and  showing  externally  no  signs  of 
division  into  fingers,  but  with  a tolerably  free  motio* 


Tio,  1.— Front  View  of  Head  of  American  wtitnalee,  showing  the  eye*, 
nostril*,  and  moutb.  A,  with  tl*  lobe*  of  the  upper  lip  divaricated  ; 
I),  with  the  lip  contracted.  From  Marie,  Tram.  Zocl.  Soc.,  vol.  xh 

the  slioulder,  elbow,  and  wrist  joints,  and  with  three 
diminutive  flat  nails  near  their  extremities.  No  traces  of 
hind  limbs  are  diacerniblo  either  externally  oi  internally  ; 
and  there  is  no  dorsal  fin.  The  mouth  is  very  peculiar, 
tho  tumid  upper  lip  being  cleft  in  tho  middle  line  into  two 
Mies,  each  of  which  is  separately  movable,  as  will  be 
described  in  speaking  of  its  manner  of  feeding.  The 
nostrils  are  two  semilunar  valve  like  slits,  at  the  apex  of 
the  muzzle.  The  eyes  are  very  minute,  placed  at  the  aide3 
of  tho  head,  and  with  a nearly  circular  aperture  with 
wrinkled  margins.  Tho  external  car  is  a xninuto  orifice 
situated  behind  the  eye,  without  nay  trace  of  pinna.  Tho  I 
skin  generally  is  of  a dark  greyish  colour,  not  smooth  or  | 
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glistening,  liko  that  of  tho  Cetacea,  but  finely  wriukled. 
At  a little  distauco  it  appears  naked,  bnt  a close  inspection, 
at  all  events  in  young  animals,  shows  a scanty  covering  of 
very  delicate  hairs,  and  both  upper  and  under  lips  are 
well  supplied  with  short,  stiff  bristles. 

The  skeleton  is  remarkable  for  the  massiveness  and 
extreme  density  of  most  of  tho  bones  of  which  it  is  com- 
posed, especially  tho  skull  and  ribs.  The  cervical  region  of 
the  vertebral  column  is  short,  and  presents  the  great 
peculiarity  of  containing  only  six  bones  instead  of  seven, 
the  number  usual  in  the  Mammalia, — the  only  other  cose 
being  that  of  one  species  of  Sloth  (Choloepu*  kotfmannt). 
Another  groat  peculiarity  (which,  however,  seems  to  be 
characteristic  of  all  the  *S<Vw»ia)  is  that  the  flat  ends  of  the 
bodies  of  the  vertebrae  do  not  ossify  separately,  so  as  to 
form  diak-like  epiphyses  in  the  young  state.  None  of  the 
vertebras  are  united  together  to  form  a sacrum,  the 
rudimentary  pelvic  bones  having  no  direct  connexion  with 
the  vertebral  column.  The  number  of  rib-bearing  vertebral 
appears  to  vary  in  different  individuals  from  fifteen  to 
eighteen,  and  those  of  the  lumbar  and  caadol  region  from 
twenty-five  to  twenty-nine.  . .The  skull  (fig.  2)  is  exceed- 


FlO.  2. — Skull  of  African  Manatee  ( Manat  us  xnegaitnta).  x J. 
From  Mu*.  Hay.  Colt.  Surgoont. 


iugly  different  from  that  of  any  of  the  Whales  or  Dolphins 
(order  Cetacea),  with  which  the  Manatee  was  formerly 
supposed  to  be  allied.  The  cerebral  cavity  is  rather  small 
as  compared  with  the  size  of  the  animal,  and  of  oblong 
form;  its  roof  is  formed  of  the  parietal  bones  as  in  ordinary 
mammals.  Tho  squamosal  has  an  extremely  large  and 
massivo  zygomatic  process,  which  joins  the  largely  de- 
veloped malar  bone  in  front  The  orbit  is  small,  bat 
prominent  and  nearly  surrounded  by  bone.  The  anterior 
nares  taken  together  form  a lo2cnge-shaped  aperture,  which 
looks  upwards  and  extends  backwards  considerably  behind 
the  orbits.  Their  aides  are  formed  by  the  ascending  pro- 
cesses of  the  premaxillm  below,  and  by  the  supraorbital 
processes  of  the  fractals  above,  no  traces  of  nasals  being 
found  in  most  skulls,  though  these  bones  ore  occasionally 
present  in  a most  rudimentary  condition,  attached  to  tho 
edges  of  the  frontal*,  far  away  from  the  middle  line,  a 
position  quite  unique  among  the  mammalia.  In  front  of 
the  narial  aperture  the  face  is  prolonged  into  a narrow 
rostrum,  formed  by  the  premaxilla;,  supported  below  and 
at  the  Bides  by  the  maxillae.  The  under  surface  of  this  is 
very  rugous,  and  iu  life  covered  by  a horny  plate.  The 
ratni  of  tho  raandiblo  are  firmly  united  together  at  tho 
symphysis,  which  is  compressed  laterally,  deflected,  and 
has  a rugous  upper  surface;  to  this  another  horny plato 
is  attached,  which  with  that  of  tho  upper  jaw  function- 
ally supplies  the  place-  of  toeth  in  tho  anterior  pert  of 
tho  mouth.  In  the  young  stato  there  are  rudimentary 
teeth  concealed  beneath  these  homy  plates,  which  never 
penetrate  through  them,  and  must  therefore  be  onite 
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functionless,  and  altogether  disappear  before  the  animal  is 
full-grown.  There  is  besides,  on  each  side  of  the  hinder  part 
of  both  upper  and  lower  jaws,  a parallel  row  of  molar 
teeth,  similar  in  characters  from  the  beginning  to  the  end 
of  the  series,  with  square  enamelled  crowns  raised  into 
taberculated  transverse  ridges,  something  like  those  of  the 
Tapir  and  Kangaroo.  The  upper  teeth  have  two  ridges 
and  three  roots ; the  lower  teeth  have  an  additional 
posterior  small  ridge  or  talon,  and  but  two  roots.  Thcso 
teeth  succeed  each  other  from  before  backwards,  as  in  the 
Froboscidea,  those  at  the  front  of  the  iAouth  beiug  worn 
out  and  shed  before  those  at  the  back  are  fully  developed. 
There  are  altogether  about  eleven  on  each  side  of  each  jaw, 
bat  rarely  more  than  sir  are  present  at  one  time.  The 
brain  is  remarkably  simple  in  structure,  its  hemispheres 
exhibiting  none  of  the  richness  of  convolution  so  character* 
istic  of  the  Cetacea.  The  stomach  is  compound,  being 
divided  by  a valvular  constriction  into  two  principal 
cavities,  the  first  of  which  is  provided  with  a singular 
glandular  pouch  near  the  cardiac  end,  and  the  second  with  a 
pair  of  elongated,  conical  caecal  Baca  or  diverticula,  the  use 
of  which  is  by  no  means  obvious.  The  cfecum  is  bifid. 
The  kidneys  are  simple.  The  heart  is  broad  and  fiat,  with 
tho  aper  deeply  cleft  between  the  ventricles.  The  prin- 
cipal blood-vessels  form  very  extensive  and  complex  rctia 
mirabtfia.  Tho  lungs  are  remarkably  long  and  narrow,  as 
owing  to  the  very  oblique  position  of  the  diaphragm  the 
thoracic  cavity  extends  very  far  back  over  the  abdomen. 
The  mammary  glands  of  tho  female  are  two  in  number, 
situated  just  behind  and  to  tho  inner  side  of  the  origin  of  the 
pectoral  limb.  The  red  corpuscles  of  the  blood  are  among 
the  largest  of  those  of  any  members  of  the  class,  averaging 
in  diameter,  according  to  Gulliver,  -nutt  aQ  iQCk 
Manatees  pass  the  whole  of  their  life  in  the  water, 
inhabiting  bays,  lagoons,  estuaries,  and  large  rivers,  but 
the  open  seq,  so  congenial  to  the  Cetacea,  io  quite  unsuited 
to  their  peculiar  mode  of  life.  As  a general  rule  they 
prefer  shallow  water,  in  which,  when  not  feeding,  they  lie 
near  the  bottom,  supporting  themselves  on  the  extremity 
of  the  tail,  or  slowly  moving  about  by  the  assistance  of  the 
fore  limbs,  the  tips  of  which  aro  just  allowed  to  touch  the 
ground,  and  only  raising  the  top  of  the  head  above  the 
surface  for  the  purpose  of  breathing  at  intervals  of  two  or 
three  minutes.  In  deeper  water  they  often  float,  with  the 
body  much  arched,  the  rounded  back  close  to  the  surface, 
and  the  head,  limbs,  and  tail  hanging  downwards.  The  air 
in  the  lungs  obviously  assists  them  to  maintain  this  position, 
acting  in  the  same  manner  as  that  in  tho  air-sac  of  fishes. 
Their  food  consists  exclusively  of  aquatic  plants,  on 
which  they  browse  beneath  the  water  much  as  terrestrial 
Ungulates  do  cn  tho  green  pastures  on  shore.  They  aro 
extremely  slow  and  inactive  in  their  movements  and 
perfectly  harmless  and  inoffensive,  but  aro  subject  to  a 
constant  persecution  from  tho  inhabitants  of  the  countries 
in  which  they  dwell  for  the  sake  of  their  oil,  skin,  and  flesh. 
Frequent  attempts  have  of  hte  been  mode  to  keep 
specimens  alive  in  captivity,  and  sometimes  with  con- 
siderable success,  one  having  lived  in  the  Brighton 
Aquarium  for  upwards  of  sixteen  months.  It  was  fed 
chiefly  on  lettuce  and  endives,  but  would  also  ent  leaves 
of  tho  daudclion,  sow-thistle,  cabbage,  turnip,  and  carrot. 
From  this  anu  other  captive  specimens  some  interesting 
observations  upon  the  mode  of  life  of  the  animal  have  been 
made.  One  of  these  is  the  free  use  it  makes*  of  its  fore- 
limbs. From  the  shoulder-joint  they  can  bo  moved  in  all 
directions,  anc  4he  elbow  and  wrist  permit  of  free  extension 
and  flexion,  in  feeding  they  push  the  food  towards  their 
mouths  by  means  nf  one  of  tho  hands,  or  both  used 
simultaneously,  and  at. ? one  who  lias  seen  these  members, 
thus  employed  can  readily  believe  the  stories  of  their 
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carrying  their  young  about  under  their  arms  Still  mere 
interesting  and  quite  unique  among  Mammals  is  the  action 
of  the  peculiar  lateral  pads  formed  by  th9  divided  upper 
lip,  thus  described  by  Professor  Garrod : — “ These  pads 
have  tho  power  of  transversely  approaching  towards  and 
receding  from  one  another  simultaneously  (see  fig.  1,  A 
anu  B).  When  the  animal  is  on  the  point  of  seizing  (»ay) 
a leaf  of  lettuce,  the  pads  arc  diverged  transversely  iu 
such  a 'way  os  to  make  a median  gap  of  considerable 
breadth.  Directly  the  leaf  is  within  grasp  the  lip-pads  arc 
approximated,  the  leaf  is  firmly  seized  between  tbeir  con- 
tiguous briatly  surfaces,  and  then  drawn  inwards  by  a 
backward  movement  of  the  lower  margin  of  the  lip  as  a 
whole.”  The  animal  is  thus  enabled  by  the  unaided 
means  of  the  upper  lip  to  introduce  food  placed  before  it 
without  the  assistance  of  the  comparatively  insignificant 
lower  lip,  the  action  greatly  recalling  to  the  observer  that 
of  the  mouth  of  tho  silkworm  and  other  caterpillars  in 
which  the  mandibles  divergo  and  converge  laterally  during 
mastication.  When  out  of  water  the  Manatee  is  an  ex- 
tremely helpless  animal;  and,  although  statements  aro 
frequently  met  with  in  books  of  its  voluntarily  leaving  the 
water  for  tho  purpose  of  basking  or  feeding  on  shore,  all 
trustworthy  observations  of  those  acquainted  with  it,  either 
in  a state  of  nature  or  in  captivity,  indicate  that  it  has 
not  the  power  of  doing  so.  None  of  the  specimens  in  con- 
finement have  been  observed  to  emit  any  sound. 

Manatees,  though  much  less  numerous  than  formerly, 
are  still  occasionally  found  in  creeks,  lagoons,  and  estuaries 
iu  some  of  tho  West  India  Islands,  and  at  various  spots 
on  the  Atlantic  coast  of  America  from  Florida  as  far  south 
as  about  20*  S.  lat.,  and  in  the  great  rivers  of  Brazil, 
almost  as  high  as  their  sources.  They  are  also  met  with 
iu  similar  situations  on  the  opposite  African  coast,  from 
about  16*  N.  to  10°  S.  lat,  and  as  far  into  the  interior  as 
Lake  Tchad.  Its  range  may  even  extend,  if  native  reports 
obtained  by  Schweiofurth  are  correctly  interpreted,  to  the 
river  Keebaly,  27*  E.  long. 

The  American  Manatee  (21.  australis,  Tilesius)  was 
thought  by  Dr  Harlan  to  be  divisible  iato  two  species,  one 
inhabiting  Brazil  and  the  other  the  West  Indies  and 
Florida.  To  the  northern  form  he  gave  the  name  of  M. 
latiroitris,  but  the  distinction  is  not  now  generally 
recognized.  On  better  grounds  the  African  Manatee  was 
separated  by  Desmorest,  under  the  name  of  21.  unegalensis, 
and  there  aro  certainly  constant  although  not  very 
important  cranial  characters  by  which  it  can  be  dis- 
tinguished from  its  American  congener,  among  which  the 
following  may  be  cited : — tho  anterior  part  of  the  rostrum 
is  shorter,  shallower,  and  altogether  smaller ; the  orbit  is 
smaller ; the  zygomatic  process  is  more  deep  and  massive ; 
the  malar  bone  is  deeper  from  above  downwards;  the  upper 
margin  of  the  anterior  nares  is  narrower  and  with  a smooth, 
and  rounded  instead  of  a thin  and  serrated  edge;  the  upper 
surface  of  the  frontal  is  flat,  instead  of  concave;  the  foramen 
magnum  and  occipital  condyles  are  narrower  from  side  to 
side,  and  the  symphysis  of  the  mandible  smaller  and 
shallower. 

For  an  account  of  the  animals  most  nearly  allied  to  the 
Manatee,  the  Rhytina,  or  “ Northern  Manatee”  as  it  is 
sometimes  called,  and  the  Dugong,  ai  well  as  the  various 
extinct  kindred  forms,  seo  Mammalia,  pp.  390,  391. 
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MANBHOH,  a district  in  the  lieutenaut-govemorship  of 
Bengal,  India,  lying  between  22°  37'  and  243  3r  N.  lat., 
and  85°  51'  and  87°  16'  E.  long.,  is  bounded  on  tho  N. 
by  HazAribAgh  and  Birbhdm,  on  the  E.  by  BardwAu  and 
BAnkura,  on  the  S.  by  Singbhtim  and  Midnapur,  and  on 
the  W.  by  LohArdag.i  and  HazAribAgh.  It  ha 3 an  area 
of  4147  square  miles.  The  headquarters  station  is  at 
Purulia.  SlAnbhiira  district  forms  the  first  step  of  a 
gradual  descent  from  the  table-land  of  CbutiA  K&gpur  to‘ 
the  delta  of  lower  Bengal.  In  the  northern  end  eastern 
portions  the  country  is  open,  and  consists  of  a series  of 
rolling  downs,  dotted  here  and  there  with  isolated  conical 
hills.  The  soil  is  for  the  most  part  compoeed  of  bard, 
dry,  ferruginous  gravel,  but  many  of  the  lower  levels  are 
filled  with  good  alluvial  soil,  which  yields  a fine  rice  crop. 
In  tho  western  and  southern  tracts  tho  country  is  more 
broken,  and  the  accuery  much  more  picturesque.  The 
principal  hills,  are  LalmA  (3407  feet),  the  crowning  peak 
of  a range  of  the  some  name  ; Cangabari  or  Gajboro  (2220 
feet),  the  highest  peak  of  the  Baghmundf  range,  about  20 
miles  south-west  of  Purulia;  and  PAncbkot  or  PAnchet 
(1G00  feet),  on  the  summit  of  which  stands  the  old  palace 
of  the  rAjAs  of  PAnchet  The  hills  are  all  covered  with 
dense  jungle.  Tho  chief  river  is  tho  KasAi,  which  flows 
through  the  district  from  north-west  to  south-east  into 
Midnapur,  and  on  which  a considerable  floating  trade  in 
rAl  timber  is  carried  on.  The  useful  timber  found  in  MAn- 
bhuxn  is  very  limited  in  quantity,  and  with  the  present  rate 
of  decrease  the  supply  cannot  last  many  years.  Tigers, 
leopards,  bears,  wolves,  and  jackals  are  not  uncommon ; 
various  kinds  of  deer  abound  ; and  bison  are  occasionally 
met  in  the  south  of  the  district.  Elephants  come  every 
year  from  the  south-east  into  the  hilly  country  between 
MAabb&m  and  Singbhiim. 

The  cenuas  of  1872  returned  the  population  st  820,521.  The 
aboriginal  tribee  numbered  about  100,000,  Hindus  nearlv  700,000, 
and  Mohammedans  about  30,000.  In  1881  the  population  was 
1.042,117.  A large  proportion  of  the  aborigines  are  now  semi* 
llinduizcd.  The  most  numerous  aboriginal  tribe  are  the  Santals; 
but  the  Uhumij  Kola  are  the  characteristic  aboriginal  race.  In 
Manbhum  they  inhabit  tho  country  lying  on  both  sides  of  the 
SubamartkhA.  They  are  pure  Mundaa,  but  their  compatriots  to 
the  east  have  dropped  tho  title  of  Munda  and  the  use  of  their 
distinctive  language,  have  adopted  Hindu  customs,  and  are  fast 
becoming  Hindus  in  religion.  The  Bhuxnij  Kol*  of  the  Jungle 
Mahals  were  ouoc  tho  terror  of  tho  surrounding  districts ; they 
arc  now  a more  peaceful  tribe,  but  have  lost  to  a great  extent 
tlio  simplicity  and  truthfulness  of  character  for  which  their 
cognates  are  generally  distinguished.  Among  high-caste  Hindus 
about  50,000  aro  Brahmans  and  16,000  Rajput*.  Tho  Kermus, 
who  aro  agriculturist*,  form  the  most  numerous  caste  in  the 
district  The  Christian  population  numbers  alout  600,  most  of 
whom  aro  engaged  in  agriculture.  Manbhum  is  a thoroughly  rural 
district,  and  contains  only  two  towns  with  upwards  of  5000  in- 
habitants, namely  Purulia  and  Rnghunathpur,  and  three  others 
with  over  2000,  namely  JhalidA,  Kasfpur,  and  MAnb&ur. 

Three  principal  crops  of  rice  are  grown,  one  sown  broadcast  early 
in  May  on  table-lands  and  the  tops  of  ridges,  an  autumn  crop,  an*i 
a winter  crop,  the  last  forming  the  chief  harvest  of  tho  district. 
Other  crops  are  wheat,  barley,  Indian  corn,  pulses,  oilseeds,  lin- 
seeds, jute,  hemp,  sugar-cane,  indigo,  pan,  and  tobacco.  Owing  to 
tho  completeness  of  the  natural  drainage  floods  are  unknown,  out 
the  country  is  liable  to  droughts  caused  by  deficient  rainfall  The 
principal  articles  of  export  are  oilseeds,  pulses,  gh\t  lac,  iudigo, 
lasar  silk  (manufactured  near  RaghnnAlhpur),  timber,  resin,  coal, 
and  (in  good  seasons)  rice.  Tho  chief  imports  are  salt,  picc?  goods, 
brass  utensils,  and  unwrought  iron.  Cotton  hand-loom  weaving  is 
carried  on  all  over  the  district.  Coal  is  found  at  Iharia,  a few  miles 
from  Parasnith.  The  total  revenue  of  Manbhum  district  in  lb«l 
amounted  to  £25,760,  of  which  £7562  was  obtained  from  land, 
anil  £6424  from  excise.  The  schools  in  1677  numbered  392,  with 
9616  pupils.  Tho  climate  of  the  district  is  fairly  healthy.  The 
average  rainfall  for  tho  ten  years  ending  1660-81  was  55  DS  inches. 

MANCHA,  La.  This  name,  when  employed  in  its 
widest  sen.se,  denotes  that  bare  and  monotonous  elevated 
plateau  of  central  Spain  which  stretches  between  the  j 
mountain 3 of  Toledo  and  the  western  spurs  of  the  hills  of  j 
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Cuenca,  being  bounded  on  the  S.  by  the  Sierra  Morcna  and 
on  the  N.  by  the  Alcarria,  which  akirts  the  upper  course 
of  the  Tagus.  It  thus  comprises  portions  of  the  modern 
provinces  of  Toledo,  Albacete,  and  Cuenca,  and  almost  the 
whole  of  Ciudad  Real  Down  to  the  16th  century  the 
eastern  portion  was  known  as  La  Mancha  de  Montearagon 
or  de  Aragon,  and  the  western  simply  as  La  Mancha; 
afterward,0  the  north-eastern  and  south-western  sections 
respectively  were  distinguished  by  the  epithets  “ Alta  ” and 
“Baja"  (upper  and  lower).  La  Mancha  was  created  a 
province  in  1621 ; its  officially  recoguized  boundaries  have 
since  that  time  varied  considerably,  and  iu  common 
parlance  it  is  often  now  identified  with  the  modern  province 
of  Ciudad  Real  Ciudad  Real,  which  is  bounded  on  the 
N.  by  Toledo  and  Cuenca,  on  the  E.  by  Albacete,  on  the 
S.  by  Jaen  and  Cordova,  and  on  the  AY.  by  Eadajoz,  ranks 
next  to  Badajoz  and  Caceres  in  point  of  extent,  containing 
an  area  of  7840  square  miles.  The  population  in  1877 
was  260,641.  Prom  tho  sedteity  of  water  and  the  absence 
of  trees  and  fences,  as  also  from  the  circumstance  of  tho 
rural  population  being  concentrated  only  at  certain  points, 
it  as  a whole  presents  to  the  traveller  the  arid  and  cheerless 
aspect  of  a desert  The  principal  river  is  the  Guadiana, 
which  rises  in  the  so-called  Ojos  (“Eyes") del  Guadiana  in 
tho  north-east,  and  is  joined  by  tho  Azuer  and  the  Jabalon 
on  the  left,  and  by  the  united  waters  of  the  Zancara  and 
Giguela  on  the  right  No  advantage,  unfortunately,  is 
taken  of  these  or  any  of  the  other  streams  in  the  province 
for  irrigation,  the  inhabitants  depending  entirely  on  the 
meagre  and  precarious  rainfall.  A peculiarity  of  the 
province  is  the  facility  with  which  water  can  be  reached  by 
digging ; but  neither  has  this  resource  been  tnrned  to  much 
account  The  mineral  wealth  of  the  province  (lead,  copper, 
iron,  antimony, k coal)  is  great,  the  cinnabar  mines  of 
Almaden,  in  particular,  which  were  known  to  the  ancients, 
being  the  chief  European  source  for  the  supply  of  quick- 
silver. Saltpetre  is  obtained  in  several  places,  especially  in 
the  north  (Iierencia  and  Alcazar  dc*San  Juan),  and  there 
are  quarries  of  fine  stone  at  Sauta  Cruz  and  elsewhere 
The  crops,  when  not  interfered  with  by  drought  and 
locusts,  the  two  scourges  of  La  Mancha,  are  very  large ; 
they  include  wheat,  barley,  rye,  chick  pease,  wine  (that  of 
Valdepeuas  being  especially  famous),  vinegar,  and  brandy, 
some  oil,  saffron,  esparto,  flax,  and  silk.  The  mules  reared 
in  the  province  are  considered  tho  best  in  or  out  of  Spain, 
There  are  manufactures  of  woollen  fabrics,  lacc,  earthenware, 
cutlery,  saltpetre,  gunpowder,  and  soap.  The  lace  of 
Alniagro  is  much  appreciated  throughout  the  peninsula. 
The  province  is  traversed  by  the  Madrid  and  Cordova 
Railway,  which  enters  near  Alcazae  de  San  Juan  and  passes 
through  Manzanares  and  A'aldepehas,  entering  Jacn  at  the 
Venta  de  Cardenas  in  the  Sierra  Morena.  The  Madrid  and 
Badajoz  line  passes  through  Ciudad  Real,  the  capital  of 
tho  province,  which  is  connected  by  rail  with  Manzanares. 
There  are  ten  judicial  partidos, — those  of  AlcAzar  de  San 
Juan,  Almaden,  Almugro,  Almodovar  del  Campo,  Ciudad 
Real,  Daimiel,  Infantes,  Manzanares,  Picdrabuena,  and 
Valdepeuas.  The  only  towns  having  a population  above 
10,000  in  1877  were  Almoddvar  del  Campo,  Ciudad  Real, 
and  ATaldepenas. 

MAXCHE,  a department  in  the  north-west  of  Franco, 
washed  by  the  English  Channel  (Fr.,  La  J fanclu),  from 
which  it  derives  its  name,  and  mado  up  of  the  Cotentin, 
tho  Avranchin,  and  part  of  the  Bocage,  three  districts  of 
the  former  province  of  Normandy,  lies  between  48°  28' 40" 
and  49®  47'  30"  N.  lat,  and  between  0°  43'  and  1°  54’  30" 
\\r.  long.,  bounded  AV.,  N.,  and  N.E.  by  the  Channel,  E by 
the  department  of  Calvados,  S.E.  byOrce,  S.  by  Mayenne 
| and  llie-ct-A’ilaine.  The  capital,  StLv,  is  150  miles  west  of 
1 Paris,  The  extreme  lencth  from  north-west  to  south-east 
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is  81  miles,  the  mran  breadth  from  cost  to  west  aoout  28 
miles,  and  tbe  area  22S9  square  miles. 

The  department  is  traversed  from  south  to  north  by  a 
range  of  hills,  in  many  parts  picturesque,  .and  connected 
in  the  south  with  those  of  Maine  and  Brittany.  In  the 
country  round  Mortain,  which  has  been  called  the  Switzer- 
land of  Normandy,  they  rise  to  a height  of  12UU  feet,  and 
at  Cherbourg  their  altitude  is  still  from  500  to  GOO  feet 
As  a whole  the  department  has  an  English  aspect,  with  its 
broken  and  tide-beaten  shores  oftin  euveloped  in  mist,  and 
its  ever-verdant  meadows.  Tiny  coast -line,  running  north- 
ward along  the  bay  of  tbe  Seine  from  the  rocks  of  Grand 
Camp  to  Capo  Barileur,  thence  westward  to  Cape  la  Hague, 
and  finally  southward  to  tbo  Bay  of  Mont  St  Michel,  has  a 
length  of  200  miles.  The  Vire  and  tho  Taute  (which  re- 
ceives the  Onve  as  a tributary  on  the  left)  fall  into  the  sea. 
at  the  Calvados  border,  anJ  are  united  by  a canal  some 
miles  above  their  mouths.  From  tho  mouth  of  tho  Taute 
a low  beach  runs  to  St  Yaast  la  Jlougne,  where  tho  coast 
becomes  rocky,  with  sandbanks.  Between  Capo  Barfleur 
nnd  Cape  la  Hague  lie  the  roads  of  Cherbourg,  protected  by 
the  famous  breakwater.  The  whole  western  coaBt  is  in- 
hospitable ; its  petty  havens,  lying  behind  formidable 
barriers  and  reefs,  are  almost  dry  at  low  tide.  Great  cliffs 
like  the  points  of  Jobonrg(420  feet  high)  and  Flamanville 
alternate  with  long  strands  such  as  that  which  extends  for 
30  miles  from  Cope  Carteret  to  Granville.  Between  this 
coast  and  the  Channel  Islands  the  tide,  pent  up  between 
numerous  sandbanks,  flows  with  a terrific  force  that  has 
given  these  passage.1*  such  ill-omened  names  as  Passage  de 
la  DerotUe  and  the  like.  Tho  only  important  harbours  are 
Granville  and  tho  haven  of  refuge  of  Dinette  between 
Granville  and  Cherbourg.  The  chief  stream  is  the  Sienno 
with  its  tributary  the  Soulle  flowing  by  Coutances.  South 
of  Granville  the  sands  of  St  Pair  are  the  commencement  of 
the  great  Bay  of  Mount  St  Michel,  whose  area  of  60,000 
acres  was  covered  with  forest  till  the  ternbta  tide  of  the 
year  709.  Tho  equinoctial  tides  reach  a vertical  height  of 
nearly  50  feet.  Amidst  the  foam  rise  the  picturesque  walls 
of  the  abbey,  from  tho  summit  of  a rock  400  feet  high.  Tho 
S de,  which  waters  Avranchcs,  and  the  Couesnon  (separating 
Manchc  from  Ille-ct  Yilaine)  disembogue  in  the  bay. 

The  climate  of  Manche  is  mild  and  humid  from  its 
propinquity  to  the  sea.  At  Cherbourg,  in  spite  of  the 
northerly  exposu re,  the  mean  temperature  is  3*  Fahr.  above 
the  mean  for  that  latitude  over  France.  Frosts  are  never 
severe  ; myrtles  and  fuchsias  flourish  in  the  open  air.  Ex- 
cessive heat  is  also  unusual  , the  predominant  winds  are  | 
south  west.  Rains  are  frequent,  as  the  verdure  of  tho 
country  testifies,  but  they  are  not  violsut,  the  annual  rain- 
fall varying  from  30  to  34  inches. 

Of  the  entire  area  more  than  the  half  is  arabl.*,  15)3,000  acres  are 
meadow  land,  52.000  are  under  wood,  and  82,000  are  heath.  The 
•oil  i*  not  naturally  fertile,  but  vegetation  is  promoted  by  the 
humidity’  of  the  cuntto  ud  by  artificial  improvement*.  Tho 
characteristic  industry  of  tho  department  i*  the  rearing  of  her**!* 
and  other  Hvo  stock  . the  horses  number  02,839,  besides  several 
thousands  of  asses  and  mules,  an  l there  arc  270, OflO  horned  cattle, 
277,000  sheep,  upwards  of  100,000  pigs,  and  40,000  beehives.  In 
1876  the  department  yielded  1,455,476  hectolitres  of  wheat,  83,393 
of  im**Un,  1,014,662  of  barley,  427,860  of  sarrnsin,  484,365  of  oats, 
52,236  of  rye,  683,83 1 of  potatoes,  72,401  of  dried  legumes,  363,372 
of  beetroot,  and  8763  quintals  of  hemp  ; and  in  the  same  year 
there  were  manufactured  86,088  kilofframmca  of  linseed  oil  and 
39,380  kilogrammes  oi  colza  oil.  Tho  arable  and  meadow  lands 
occupy  the  eastern  portion  of  the  department ; legumes  are  grown  in 
the  wr*t,  where  lands  adapted  for  market  gardening  purposes  are 
worth  a*  much  as  15,000  francs  per  hectare.  Manchc  has  n larger 
production  of  <ider  than  any  other  department  of  France  (upwards 
of  28,000,000  gallons).  Besides  apples,  peara,  plums,  cherries,  and 
figs  arc  grown.  The  fields  are  lined  with  rows  of  oak,  elm,  and 
beech,  which  furnish  good  timber  for  building  purposes.  The  aspen, 
poplar,  walnut,  and  chestnut  arc  also  common.  Some  attempts  at 
reclamation  have  besn  made  along  the  »<>-*hore.  The  department 


contains  valuable  £ranlt#  quarries  in  the  Cherbourg  arrondisseroent 
and  the  Cbauaay  Idands  ; there  are  also  deposits  of  carboniferous 
marble,  kaolin,  talc,  and  of  calcareous  aind  (“Unpio")  used  as 
manure.  There  are  smiths’  forges  and  iron  foundries,  important 
brass  foundries,  and  establishments  for  the  manufacture  ot  tools, 
needles,  and  other  kinds  of  hardware.  The  port  and  arsenal  of 
Cherbourg  is  very  complete  fn  all  its  appointments.  The  depart- 
ment has  45  wool-spinning  factories  with  13,123  spindles,  and  6 
cotton  spinning  mills  with  50,000  spindles  ; and  cloth-making, 
jo  per- making,  tanning,  and  other  industries  arc  carried  on.  On  the 
coast  there  arc  important  beds  for  oyster  culture,  and  the  maritime 
j-opubitiou,  when  not  engaged  in  the  pursuit  of  the  herring,  mackerel, 
or  lobster,  collect  waro  and  sea-grass.  Tho  shipping  of  Mauetio 
amounts  to  some  4600  vessels,  with  an  aggregate  tonnage  of  29,000 
tons ; tho  exports  consist  of  butter,  eggs,  poultry,  live  stock,  legumes, 
meat,  fish,  horses,  grain,  stone,  bravery,  and  hardware.  The  popu- 
lation in  1876  was  539,910,  There  are  six  arrondissemeuts 
(St  L6,  Avranches,  Cherbourg,  Coutances,  Mortain,  Valogncs),  48 
cantons,  and  643  communes ; the  capital  is  St  L6. 

MANCHESTER,  a city  whose  industries  fit©  famous 
throughout  the  civilised  world,  is  situated  in  the  south- 
eastern corner  of  Lancashire,  and  forms  the  centre  of  tho 
towns  and  villages  which  const  itate  the  great  English 
cotton  district. 

The  city  of  Manchester  and  the  borough  of  Salford  are 
about  180  miles  north-west  of  London,  and  lie  in  53°  29* 
N.  lat,  2°  14'  23'  W.  long.  The  sister  towns  stand  for 
the  most  part  on  a level  plain,  the  rising  ground  being 
chiefly  on  the  north  side.  Tho  rivers  are  the  Irwell,  tbe 
Mcdluck,  the  Irk,  and  tbe  Tib,  tbe  last  entirely  overarched 
and  covered  by  streets  and  warehouses.  The  Irwell, 
which  separates  Manchester  from  Salford,  is  crossed  by  a 
series  of  bridges  ; it  has  here  ah  average  width  of  91  feet 
and  act  average  depth  of  about  7 feet ; and  it  discharges 
itself  into  tb*.  Mersey,  which  is  about  ten  miles  distant. 
Tho  chief  part  of  the  district,  before  it  was  covered  with  the 
superficial  drift  of  sand,  gravel,  and  clay,  consisted  of  upper 
New  Red  Sandstone  with  slight  portions  of  lower  New  Red 
Sandstone,  mAgnesian  marts  and  upper  red  marls,  hard 
sandstone  and  limestone  rock,  and  cold  clays  and  shales  of 
contiguous  coal-fields.  The  town,  as  its  thousands  of  brick- 
built  houses  show-,  has  been  for  the  most  part  dug  out  of 
its  own  fields  of  clay.  The  parliamentary  borough  of 
Manchester  has  an  area  of  6349  acres  ; tho  municipal  area 
is  4294  acres.  The  parliamentary  and  municipal  bound- 
aries of  Salford  are  identical,  and  have  an  area  of  5208 
acres. 

Parks  and  Statu**. — Of  tbo  parks  and  open  spares  tho 
principal  is  the  Feel  Fark  in  Salford,  containing  an  area  of 
about  40  acres.  In  its  centre  is  tbe  building  containing 
the  Salford  library,  and  also  a valuable  museum  of  natural 
history  and  a collection  of  paintings  known  as  the  Lang- 
worthy gallery  (bnilt  and  endowed  by  the  late  Mr  K R. 
Langworthy,  a wealthy  Manchester  merchant).  Among  tho 
notable  pictures  may  be  named  the  .Lost  Sleep  of  Argyll 
and  tho  Execution  of  Montrose,  by  Mr  E.  M.  Ward. 
Seedley  Fark,  Ordsall  Fark,  and  Albert  Park  have  been 
recently  constructed,  and  are  situated  in  Salford, — where 
also  is  the  Kersal  Moor,  a bit  of  wild  moorland,  Borne 
21  acres  in  extent,  now  under  the  care  of  tho  corporation 
of  Salford.  The  moor  has  long  been  noted  for  the 
richness  of  its  flora,  about  one-eighth  of  tho  English 
flowering  plants  having  been  gathered  on  its  very  limited 
area.  It  has  also  been  the  scene  of  an  entomological 
incident  of  some  interest — tho  capture  of  the  (Ecophara 
WoodieUOy  of  which  there  is  no  other  recorded  habitat 
The  Queen’s  Fark  at  Ilarpurhoy  is  pleasantly  situated, 
notwithstanding  that  it  is  now  completely  surrounded  by 
cottages  and  manufactories.  In  tbe  centre  is  a small 
museum,  the  chief  interest  of  which  depends  upon  a series 
of  phrenological  casts  made  by  Gall  and  Spurxhcim  and 
completed  by  Bally.  Philips  Fark  is  also  attractive,  not 
withstanding  its  close  proximity  to  some  of  the  dcusest 
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portions  of  the  town.  The  principal  parks  ao  far  named 
were  constructed  from  money  obtainod  by  a public 
subscription  in  1846,  bat  the  Alexandra  Park  at  Moss  Side 
has  been  entirely  paid  for  out  of  the  public  rates.  It 
has  very  good  ornamental  grounds,  but  owing  to  the 
difficulties  of  the  situation  the  construction  has  been  some- 
what costly.  In  this  connexion  may  be  mentioned  tho 
Botanical  Gardens,  which  are  situated  at  Old  Trafford,  and, 
although  intended  chiefly  for  tho  subscribers,  are  open  at 
certain  times  to  the  public  on  liberal  terms. 

Manchester  is  not  remarkablo  for  the  number  of  its 
public  memorials  of  the  dead;  but  it  possesses  some 


which  should  not  be  passed  unnoticed,  fn  front  of  the 
infirmary  are  bronze  statues  of  Wellington,  Watt,  Dalton, 
and  Peel  A bronze  statue  of  Cobdcn  occupies  a prominent 
position  in  St  Ann’s  Square.  The  marble  statue  of  the 
Prince  Consort,  covered  by  a Gothic  canopy  of  atone,  is 
placed  in  Albert  Square,  in  proximity  to  the  town-hall, 
the  enormous  proportions  of  which  have  the  effect  of 
dwarfing  what  would  otherwise  be  a striking  monument. 
The  most  picturesque  is  the  bronxe  statue  of  Cromwell,  on 
a huge  block  of  rough  granite  as  pedestal  In  the  Peel 
Park  are  statues  of  Queen- Victoria,  the  Prince  Consort,  Sir 
Robert  Peel,  and  Joseph  Brotherton. 


Plan  of  Manchester. 


Public  Buildings. — There  are  many  fine  public  buildings 
:n  Manchester.  Among  them  may  briefly  be  noticed  tho 
•oyal  infirmary,  consisting  of  three  sides  of  a quadrangle, 
:ne  of  which  owes  its  existence  to  the  benevolence  of  Jenny 
Lind,  who  gave  two  concerts  in  order  to  raiso  tho  necessary 
funds.  The  institution  will  accommodate  about  two 
hundred  and  sixty  patients.  The  royat  exchange  is  a fine 
specimen  of  Italian  architecture,  and  was  erected  in  18G9  ; 
the  great  meeting-hall  is  one  of  the  largest  rooms  iq 
England,  the  ceiling  having  a clear  area,  without  supports,  * 
nf  120  feet  ia  width.  The  exchange  is  seen  at  its  best  on 
market  days  (Tuesday  and  Friday),  when  representatives 
from  all  parts  of  Lancashire,  and  inaeed  of  the  neighbour- 


ing counties,  are  earnestly  engaged  in  baying  and  selling. 
Tho  assize  courts  were  built  in  1864  from  designs  by 
Waterhouse.  The  style  is  o mixture  of  Early  English 
and  Decorative,  and  a large  amount  of  decorative  art  has 
been  expended  on  the  building.  The  cost  was  about 
£100,000.  The  New  Bailey  prison,  intended  for  the 
criminals  of  Salford  hundred,  was  built  (1787)  in  accord- 
ance with  the  suggestions  of  Howard,  the  prison  philan- 
thropist, but  in  1868  the  present  structure,  at  the  rerr 
of  the  assize  courts,  was  erected.  The  style  of  archi- 
tecture is  Norman,  and  the  building,  which  covers  9 
acres,  coat  £170,000.  The  city  jail  is  situated  in  Hydo 
Road.  The  old  town-hall  was  built  in  1832,  in  imitation 
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«f  the  'Erect henm  o!  Athens,  at  a cost  of  £40,000 ; it  is 
aow  occupied  by  the  town  library.  The  business  of  the 
city  is  conducted  in  the  new  town-hall,  probably  beyond 
•dispute  the  most  important  municipal  building  in  the 
kingdom,  if  not  in  Europe.  It  was  completed  in  1877, 
from  designs  by  Waterhouse,  who  selected  as  the  style  of 
architecture  a form  of  Gothic,  but  treated  it  very  freely 
as  purposes  of  utility  required.  The  edifice  covers  8000 
square  yards,  and  includes  more  than  two  hundred  and 
fifty  rooms.  The  triangular  or  flatiron  form  of  the  site 
was  a great  difficulty,  but  the  architect  has  skilfully  sur- 
mounted it.  The  building  consists  of  continuous  lines  of 
corridors  surrounding  a central  courtyard  and  connected 
by  bridges  The  principal  tower  is  260  feet  high,  and 
affords  a view  which  extends  over  a largo  part  of  South 
Lancashire  and  Cheshire,  and  is  bounded  only  by  the  hills 
of  Derbyshire.  It  contains  a remarkable  peal  of  bella  *07 
Taylor  of  I/mghborougb,  forming  an  almost  perfect 
chromatic  scale  of  twenty -one  bells ; each  bell  has  on  it  a 
line  from  section  105  of  Tennyson’s  In  Memoriam.  The 
great  hall  is  100  feet  long  aud  50  feet  wide,  and  contains 
a magnificent  organ  built  by  Carailld-Coli  of  Paris.  The 
panels  of  this  room  ore  being  filled  with  mural  paintings 
illustrating  the  various  incidents  connected  with  the  history 
and  progress  of  the  city.  The  total  cost  of  the  building 
l^as  beeir  £1,053,264,  inclusive  of  £201,925 -for  interest. 
The  branch  Bank  of  £ngland  is  a Doric  building  designed 
by  Cockerell.  The  Salford  town-hall  is  also  Doric ; and 
there  are  besides  separate  town-halls  for  the  townships  of 
Ardwick,  Chorlton,  Hulme,  Cheethara,  Broughton,  and 
Pendleton.  The  Free  Trade  hall  is  a fine  structure  in  the 
Lombardo- Venetian  style,  and  its  great  hall  will  accommo- 
date  five  thousand  people.  It  is  used  for  public  meetings, 
concerts,  4c.,  and  was  built  by  Walters.  The  young  men’s 
Christian  association  hall  was  originally  use^l  os  a natural 
history  museum.  The  Royal  Institution,  built  by  Sir  Charles 
Barry,  is  a proprietary  institution  intended  for  the  encourage- 
ment chiefly  of  the  fine  arts  In  the  entrance  hall  are  casts 
of  the  Elgin  Marbles,  given  by  George  IV.,  and  a statue  of 
Dalton  by  Chantrey.  There  is  a small  permanent  gallery, 
and  periodical  exhibitions  of  pictures  are  held  and  courses 
of  lectures  delivered.  Arrangements  have  now  (1882)  been 
concluded  by  which  the  institution  will  become  the  pro- 
perty of  the  town  and  be  managed  by  a joint  committee  of 
members  of  the  town  council  and  others  interested  in  art 
and  literature.  The  Athenieum,  also  designed  by  Barry, 
was  founded  by  Richard  Cobden  and  others  associated 
with  him,  for  “ the  advancement  and  diffusion  of  know- 
ledge.” The  institution  has,  perhaps,  not  developed 
exactly  on  the  lines  contemplated  by  its  promoters,  but  it 
las  become  one  of  the  most  useful  in  the  town.  All  the 
advantages  enjoyed  by  members  of  high-class  social  clubs, 
with  the  addition  of  facilities  for  educational  classes  and 
the  use  of  an  excellent  news-room  and  a well-selected 
library  of  18,000  volumes,  are  offered  in  return  for  a 
payment  which  doeB  not  amount  to  a penny  a day.  Tho 
mechanics*  institution  contains  a library  of  17,000  volumes, 
and  has  connected  with  it  excellent  day  and  evening  schools, 
aud  classes  for  technical  instruction.  Tho  Portico  is  a 
good  specimen  of  fhe  older  proprietary  libraries  and  news- 
rooms. It  dates  from  1806,  and  has  a library  of  20,000 
volumes.  The  Memorial  Hall  was  built  to  commemorate 
the  memory  of  the  Nonconformist  ejected  ministers  of 
1662.  Tho  Unitarian  home  missionary  board  has  here 
its  library  and  rooms  for  the  education  of  students ; and 
tho  building  is  usod  for  a variety  of  meetings,  scientific, 
educational,  musical,  and  religious.  Tho  inconvenience 
arising  from  inadequate  provision  for  postal  service  is,  after 
many  years  of  hesitation,  to  be  remedied  by  the  erection,  now 
(1882)  in  progress,  of  a commodious  post  office. 
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Means  of  Communication . — The  opening  of  the  Man- 
chester and  Liverpool  Railway  in  1830  marked  an  im- 
portant epoch  in  the  history  of  modern  industry,  and  since 
that  time  Manchester  hfi  gradually  been  connected  by  rail 
with  every  port  of  the  kingdom.  The  enormous  traffic  by 
this  means  has  r.ot,  however,  entirely  superseded  the  use 
of  the  canals,  which  formerly  played  so  important  a part  in 
the  cotton  industry.  The  construction  of  the  Bridgewater 
Canal  in  1761  was  an  event  second  in  importance  only  to 
that  of  the  introduction  of  the  railway  system.  There  are 
three  largo  railway  stations,  Victoria,  London  Road,  and 
the  Central,  and  several  minor  ones.  The  excellence  of  the 
omnibns  system  of  the  city  was  perhaps  one  principal  cause 
for  tho  somewhat  tardy  adoption  of  tramways ; but  these 
have  now  rapidly  developed,  and  ensure  facilities  for  transit 
between  the  different  parts  of  the  city  and  also  lor  com- 
munication with  the  neighbouring  towns  and  villages.  Th4 
establishment  of  a ship  canal  to  connect  Manchester  with 
the  sea  has  been  frequently  suggested  at  intervals  for  the 
last  sixty  years,  and  a scheme  of  tidal  navigation  elaborated 
by  Mr  Hamilton  Fulton  is  now  (1882)  being  actively  dis- 
cussed. 

Water  Supply. — This  is  under  the  control  of  the  cor- 
poration, which  supplies  not  only  the  citizens  but  the  sur- 
rounding populations.  Tho  gathering-ground  is  a series  of 
reservoirs  in  the  valley  of  Longdendale,  chiefly  along  the 
course  of  the  river  Etherow.  Woodhead,  the  chief  reservoir, 
20  miles  from  Manchester,  is  777  feet  above  sea-level,  is 
72  feet  deep,  covers  an  area  of  155  acres,  and  has  a capacity 
of  1,235,000,000  gallons.  The  present  system  of  water- 
works, including  the  portions  now  being  constructed  at 
Aadenshaw  and  Denton,  have  an  area  of  reservoirs  of  854  J 
acres,  and  a capacity  of  holding  5,914,000,000  gallons. 
The  average  daily  supply  of  water  was  in  1855  8,078,152 
gallons;  in  1881  it  was  18,929,704  gallons.  In  1877  the 
water  committee  announced  that  in  view  of  the  increased 
demand  it  would  he  necessary  to  obtain  additional  or  fresh 
sources  of  supply.  The  proposal  to  utilize  Thirlmere  in 
Cumberland  for  this  purpose  was  vehemently  opposed,  but 
the  scheme  was  eventually  aanctioned  by  parliament,  and 
the  works  have  been  begun,  but  have  not  as  yet  made 
rapid  progress.  Thirlmere  is  533  feet  above  the  sea,  and 
it  is  proposed  to  raise  it  by  an  embankment  to  684  feet 
above  the  sea.  From  this  height  it  is  estimated*  that  a 
maximum  quantity  of  50,000,000  gallons  might  be  with- 
drawn daily. 

Lighting. — The  corporation  not  only  manufactures  gas 
for  the  lighting  of  tho  city,  but  sells  it  to  odt-districta. 
Tho  area  of  distribution  amounts  to  42  square  miles,  and 
the  street  mains  for  tho  gas  supply  are  597  miles  long 
The  entire  assets  of  the  gas-works  were  valued  in 
September  1881  at  £1,386,942.  The  average  quantity  of 
gas  transmitted  daily  was  2,425,630,000  cubic  feet.  The 
revenue  from  the  sale  of  bye  products  is  about  £90,000. 
Salford,  which  is  supplied  with  water  by  Manchester,  has 
its  own  gas-works,  the  property  of  tho  ratepayers,  and 
managed  by  a committee  of  the  town  council. 

Administration  of  Justice. — The  city  has  a stipendiary 
magistrate  who,  in  conjunction  with  lay  magistrates,  tries 
cases  of  summary  jurisdiction  in  tho  polico  courts;  there 
are  held  in  a budding  erected  for  therpurpose,  and  having 
somo  architectural  pretensions.  Thfre  are  also  quarter 
sessions,  presided  over  by  a recorder.  Separate  sessions 
are  held  for  the  Salford  hundred.  Salford  has  also  a 
police  court  with  a stipendiary  magistrate.  Certain 
sittings  of  the  Court  of  Chancery  for  the  duchy  of  Lancaster 
are  held  in  Manchester.  In  addition  to  the  county 
court,  there  is  au  ancient  civil  court  known  as  the 
Salford  Hundred  Court  of  Record.  Assizes  have  been  held 
since  1866. 
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Churches. — The  chief  ecclesiastical  building  in  Man- 
chester is  the. cathedral,  which,  however,  hardly  corre- 
sponds to  tho  ideas  usually  associated  with  that  word.  It 
was  indeed  built  simply  as  a parish  church,  and,  although 
a fine  specimen  of  Perpendicular  Gothic,  is  by  no  means 
what  might  be  expected  as  the  cathedral  of  an  important 
and  wealthy  diocese.  Though  there  arc  remains  of  older 
work,  the  bulk  of  tho  building  belongs  to  the  early  part  of 
the  15th  century.  The  first  warden  was  John  Huntington, 
rector  of  Ashton,  who  built  the  choir.  Tho  building,  which 
was  noticed  for  its  hard  atone  by  Lcland  when  ho  visited 
the  town,  did  not  stand  time  and  weather  well,  and  by 
1845  some  portions  of  it  were  rapidly  decaying.  This  led 
to  its  restoration  by  Holden,  which  was  not  finished  until 
1868,  when  the  tower  was  almost  completely  renovated  in 
a more  durable  atone  than  that  formerly  used.  The  total 
length  is  220  foet  and  the  breadth  112  feet;  the  only  parish 
church  exceeding  it  in  this  last  dimension  is  aaid  to  bo  that 
of  Coventry.  There  are  several  stained-glass  windows.  In 
the  Ely  chapel  is  the  altar  tomb  of  Bishop  Stanley,  the 
father  of  tho  gallant  Sir  John  Stanley,  who  fought  at 
Flodden  Field.  In  tho  stalls  there  are  some  curious 
miserere  carvings.  The  tower  is  139  feet  high,  and  con- 
tains a peal  of  ten  bells,  chiefly  from  the  foundry  of  the 
Rudhalls.  There  are  two  organs,  one  by  Father  Smith, 
and  a new  one  erected  at  a cost  of  more  than  £7000,  and 
enclosed  in  an  oak  case  designed  by  the  late  Sir  G.  Scott 
The  church  endowments  are  considerable,  and  have  been 
the  subject  of  a special  act  of  parliament,  known  as  tho 
Manchester  Rectory  Division  Act  of  1845,  which  provides 
£1500  per  annum  for  tho  dean,  and  £600  to  each  of  tho 
four  canons,  and  divides  the  residue  among  the  incumbents 
of  the  new  churches  formed  out  of  the  old  parish.  There 
are  about  one  hundred  places  of  worship  in  Manchester 
belonging  to  the  Church  of  England,  but  they  are  not 
especially  remarkable.  Of  the  Roman  Catholic  churches, 
tho  most  important  are  the  cathedral  church  of  St  John 
in  Salford,  of  tho  earliest  Decorative  character,  with  a spire 
240  feet  in  height,  and  tho  church  of  tho  Holy  Name, 
which  belongs  to  the  Jesuits,  and  is  remarkable  for  its 
costly  decoration.  Salford  is  the  seat  of  a Roman  Catholic 
bishopric,  os  Manchester  is  the  seat  of  an  Anglican  one. 
Most  of  the  Nonconformist  bodies  have  churches  in  the 
city  and  its  environs.  The  meeting-house  of  the  Society 
of  Friends  is  said  to  bo  tho  largest  of  tho  kind  in  the 
kingdom,  and  will  seat  twelve  hundred  persons.. 

Literature  and  Science. — Manchester  possesses  numerous 
associations  for  the  cultivation  of  literature  and  science. 
The  oldest  of  these,  tho  Literary  and  Philosophical  Society, 
founded  in  1781,  has  a high  reputation,  and  has  numbered 
among  its  working  members  John  Dalton,  Eaton  Hodg- 
kinson,  William  Fairbairn,  J.  P.  Joule,  H.  E Ruscoe,  and 
many  other  famous  men  of  science.  It  has  published  a 
lengthy  series  of  memoirs  and  proceedings.  The  Man- 
chester Literary  Club  was  founded  in  1562,  and  publishes 
an  annual  volume  of  papers.  The  Manchester  Statistical 
Society  was  the  first  society  of  the  kind  established  in  the 
kingdom,  and  baa  issued  Transactions  containing  many 
important  papers.  The  Scientific  Students’  Association, 
tho  Field  Naturalists*  and  Archaeologists’  Society,  tho 
Microscopical  Society,  the  Botanists’  Association,  the  Geo- 
logical Society,  and  the  Science  Association  may  also  fce 
named.  Several  printing  clubs,  the  Chetham,  Record, 
Holbein,  and  English  Dialect  societies,  have  their  head- 
quarters here.  Nine  daily  papers  are  published,  and  the 
journalism  of  Manchester  takes  high  rank.  The  periodicals 
issued  are  between  fifty  and  sixty  in  number.  ^ 

University  and  Schools. — There  are  many  educational 
facilities  in  Manchester  and  Salford.  The  oldest  school  is 
tho  Manchester  grammar  school,  which  was  founded  in 
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1519  by  Hugh  Oldham,  bishop  of  Exeter,  who  was  a 
native  of  Crumpsall,  one  of  the  outskirts  of  the  town. 
The  foundation  was  done  “ out  of  the  good  mind  ho  bore 
to  the  county  of  Lancashire,  perceiving  that  tho  children 
thereof,  having  pregnant  wits;  were  for  the  most  part 
brought  up  rudely  and  idly;  that  knowledge  might  be 
advanced,  and  that  tho  children  might  bo  better  taught  to 
love, honour,  and  dread  God  and  His  laws.”  The  master  and 
usher  appointed  by  the  good  bishop  were  to  teach  freely 
every  child  and  scholar  coming  to  the  school,  “ without 
any  money  or  reward  taken.”  Some  iifills  were  devised 
for  the  maintenance  of  the  school,  which  wa3  further 
endowed  at  both  the  universities  by  Sarah}  duchess  of 
Somerset,  in  1692.  Tho  school  has  been  reconstituted  on 
a new  basis  within  recent  years,  and  has  now  two  hundred 
and  fifty  free  scholars,  whilst  other  pupils  are  received  on 
payment  of  low  fees.  Mr  R R.  Langwortby  bequeathed 
to  it  £10,000  as  an  endowment  for  scholarships.  Among 
those  educated  at  tho  grammar  school  may  be  mentioned 
Thomas  De  Quincey  and  tho  late  Mr  Harrison  Ainsworth. 

The  Owens  College  was  founded  in  1846  by  John  Owens, 
who  left  nearly  £100,000  to  trustees  for  an  institution  in 
which  should  be  taught  “such  branches  of  learning  and 
science  as  were  then  and  might  bo  hereafter  usually  taught 
in  English  universities.”  The  college  was  opened  in  1851, 
in  a house  which  had  formerly  been  the  residence  of  Cobden, 
but  in  1872  it  was  removed  to  its  pscsent  home,  a hand- 
some Gothic  building  designed  by  Waterhouse.  An  appeal 
made  to  the  public  in  1867  in  behalf  of  the  college  was 
heartily  responded  to,  and  its  capital  funds  now  amouut  to 
over  £400,000.  The  building  is  carefully  adapted  to  its 
purposes;  and  tho  chemical  laboratory,  a separate  struc- 
ture at  the  rear,  is  of  the  completed  description.  The 
first  bishop  of  Manchester,  Dr  J.  Prince  Lee,  who  had  an 
interesting  library  of  somo  6000  volumes,  bequeathed  it 
to  tho  college,  which  has  also  received  gifts  of  books  and 
money  from  various  other  quarters,  and  thus  has  now  the 
nucleus  of  an  important  collection.  The  Royal  School  of 
Medicine,  which  was  founded  in  1824,  and  had  acquired 
the  reputation  of  being  one  of  the  most  successful  of  the 
provincial  schools,  has  been  amalgamated  with  the  college. 
The  Medical  Society  has,  by  an  arrangement  with  the 
college  authorities,  deposited  its  valuable  library  of  22,000 
volumes  in  the  collego  rooms.  The  Manchester  museum  U 
now  tho  property  of  the  college,  aud  contains  the  bulk  of 
the  specimens  gathered  by  tho  Geological  Society  and  by 
the  now  oxtinct  Natural  History  Society.  A suitable  build- 
ing for  the  accommodation  of  the  museum  has  long  been  a 
decided  want,  and  is  now  (1882)  about  to  be  undertaken. 
The  growing  importance  of  the  Owens  College  led  to  the 
project  for  a university  charter.  The  proposal  was  not 
received  without  Borne  opposition,  but  as  the  resalt  of 
lengthy  discussions  and  adjustments  a scheme  was  evolved 
for  a university  to  consist  of  affiliated  colleges,  situated  in 
different  towns,  but  having  its  centre  in  Manchester ; and 
the  charter  of  the  Victoria  University  was  granted  in  1880, 
with  full  powers  to  grant  degrees  except  in  medicine — an 
exception  which  is  to  l>e  removed.  Among  the  other 
educational  institutions  of  the  district  are  tho  Lancashire 
Independent  college,  the  Primitive  Methodist  college,  the 
Baptist  institute,  the  St  Bede’s  collego  (Roman  Catholic), 
the  college  for  women,  tho  Salford  college  for  working 
men,  the  school  of  art,  and  many  minor  institutions.  The 
elementary  education  is  controlled  by  an  elected  school 
board.  Salford  has  also  a school  board.  Very  nearly  the 
oldest  educational  institution  in  the  town  is  the  Chetham 
hospital,  a bluecoat  school  educating  one  hundred  boys ; 
and  almost  the  latest  addition  to  these  institutions  is  a 
similar  institution  founded  by  the  late  Alderman  XicholL. 
The  schools  for  the  deaf  and  dumb  arc  situated  at  Old 
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Trofford,  fn  a conUguons  building  of  the  same  Gothic 
design  an  the  blind  asylum,  to  which  Mr.  Thomne  Hensbnvs 
left  a bequest  of  £20,000.  There  is  also  an  adult  uum 
and  dumb  institution,  containing  a news-room,  lecture-hall, 
chapel,  Ac.,  for  the  use  of  deaf  mutes. 

Libraries  and  Museums. — Manchester  is  well  provided 
with  libraries.  The  Chetham  library  is  sometimes  spoken 
wd  aA  the  oldest  free  library 'in  Europe,  aud  certainly  its 
doors  have  been  open  without  let  or  hindrance  for  more 
than  two  centuries,  and  the  building  which  it  occupies  is 
almost  the  only  relic  now  left  of  ancient  Manchester.  What 
had  once  been  tho  barons’  hall,  and  afterwards  the  residence 
of  the  clergy,  was  purchased  by  the  trustees  of  Humphrey 
Cfietharo,  and  by  them  applied  to  the  purposes  of  a biue- 
coat  school  and  library,  provision  for  the  foundation  and 
maintenance  of  which  he  had  made  by  will  The  library, 
with  its  quiet  and  almost  monastic  corridors,  forms  a 
striking  contrast  to  the  busy  streets  without  The  contents 
now  amount  to  about  40,000  volumes,  and  include  many 
rare  manuscripts  and  curious  books,  the  gem  of  the  collec- 
tion undoubtedly  being  a copy  of  the  historical  compilation 
of  Matthew  Paris,  with  corrections  in  the  author’s  hand- 
writing. Thcro  is  a large  collection  of  matter  relating  to 
the  history  and  archeology  of  Lancashire  and  Cheshire.  A 
recent  addition  to  its  riches  in  this  department  is  the  ex- 
tensive series  of  Lancashire  manuscripts  bequeathed  by  the 
late  Canon  Raines.  The  collection  of  broadsides  formed  by 
Mr  J.  O.  Halliwell-Phillips,  and  the  library  of  John  B^rom, 
rich  in  mystics  and  shorthand  writers,  should  also  bo  named. 
In  addition  to  the  library,  Chetham  left  provision  for  the 
education  of  a number  of  poor  boys,  and  the  increase  in 
the  value  of  the  endowments  has  raised  the  number  to  one 
hundred,  who  receive  a good  English  education  and  are 
afterwards  put  to  some  useful  trade  or  calling.  An-  ad- 
ditional school  has  recently  boon  erected  from  designs  by 
Waterhouse,  who  haa  been  successful  in  making  the  naw 
building  harmonize  with  the  qnaint  and  sober  architecture 
of  the  hospital  and  library.  The  Manchester  Free  Libraries 
were  founded  by  Sir  John  Potter,  who  was  instrumental  in 
promoting  a public  subscription  from  which  a building  was 
bought  and  stocked  with  books,  and  then  handed  over  to 
the  town,  by  whose  municipal  authorities  the  libraries  have 
since  been  not  only  maintained  but  materially  increased. 
There  is  now  a reference  library  containing  about  70,000 
volumes,  including  an  extensive  series  of  English  historical 
works  and  a remarkable  collection  of  books  of  political 
economy  and  trade.  The  chief  object  has  been  to  make 
a good  working  collection  for  the  student  and  man  of 
'otters.  But,  although  tho  collection  of  objects  dear  to  tho 
bibliomaniac  has  not  been  considered  of  first  importance, 
tho  library  now  includes  some  literary  curiosities  of  the  first 
rank,  among  them  specimens  of  tho  press  qf  Caxton  and 
Wynkyn  do  Worde.  Affiliated  to  tho  central  consulting 
library  there  are  six  lending  libraries,  tho  Hulme  library 
having  17,000  volumes,  AncootS  15,000,  Rochdale  Road 
15,000,  Chorlton  and  Ardwick  17,000,  Chcetham  12,000, 
and  Dcansgate  18,000.  Each  lending  library  has  attached 
to  it  a commodious  reading-room.  There  arc  also  libraries 
in  connexion  with  the  Athemeum,  the  mechanics'  institu- 
tion, the  Portico,  the  Owens  College,  and  othor  institu- 
tions. The  sister  borough  of  Salford  has  also  adopted  the 
free  library  system,  and  possesses  at  Teel  Fark  a large 
reference  and  lending  library,  whilst  additional  lending 
libraries  aud  news-rooms  have  been  opened  at  Pendleton, 
Greengate,  and  Regent  Road. 

Recreation. — The  city  has  always  been  noted  for  its  lore  of 
theatrical  amusements,  and  the  German  dement  iti  its  population 
has  in  the  last  fifty  years  largely  influenced  the  taste  for  music  by 
which  it  is  now  distinguished.  Tha  theatre  royal  ia  a patent 
theatre,  and  was  opened  in  1845,  ita  predecessor  having  been 
horned  in  die  previous  year.  It  rinks  iu  sue  with  the  large  metro- 


politan theatres,  and  has  connected  with  It  memorial  of  nearly  all 
the  great  actors  of  tho  present  and  pa»t  KeueralJtui-  The  Prim-* 
theatre  was  opened  in  1864,  and  is  an  elegant  and  beautifully 
finished  structure.  The  Queen’s  theatre  is  a substantial  building 
tvith  but  small  architectural  pretensions.  A theatre  lias  recently 
been  opened  in  Salford.  The  concert-hall  will  hold  twelve  hundred 
people.  There  are  many  musical  societies;  and  amongst  other 
placet  of  amusement  may  be  mentioned  the  Belle  Vue  Zoological 
Gardens,  the  Pomona  Palace,  and  numerous  music-halls,  Ac. 

Population. — According  to  the  census  of  1881,  the  municipal 
borough  of  Manchester  contains  a population  of  341,414  (1C3, 475 
males,  177,888  females),  while  the  parliamentary  bcrcugh  haa 
893,585  (159,005  males,  204,580  females).  Salford,  on  the  same 
authority,  has  176,235  (84,610  males,  91,625  females).  These 
figures,  however,  hardly  convey  the  actual  facta  of  the  cate. 
Manchester  and  8alfonl  ore  a*  closely  joiued  as  Lcndon  aud 
Southwark,  and  are  surrounded  by  populous  districts  quite  aa 
much  united  as  the  component  parts  of  what  the  registrar-general 
styles  “Greater  London.**  There  has  been  a seeming  decrease 
in  the  population  of  the  city,  which  in  1871  was  stated  to  contain 
855,655  ]iemons ; but  thia  appearance  is  fallacious,  for,  whito  the 
progress  of  city  improvements  has  reduced  the  number  of  inhabited 
houses  in  tho  centre,  there  hu  been  a largo  influx  into  Salford, 
which  has  increased  by  61,432  persons  during  the  last  ten  years. 
The  two  boroughs,  with  the  urban  sanitary  districts  immediately 
contiguous,  have  a population  of  abont  800,000  persons.  In  tho 
Middle  Ages  there  were  in  Manchester  and  Salford  probably  not 
more  than  two  or  three  hundred  burgesses  and  their  dependant*. 
In  1588  the  population  was  estimated  at  10,000,  but  the  parish 
is  here  meant  In  1757  the lwo  towns  contained  19,839  persons, 
who  by  1773  had  increased  to  27,246,  and  by  1783  to  over  39,00o. 
At  the  first  census  in  1801  Manchester  had  75,275,  and  Salford 
14,477.  The  last  four  census  statements  are 

Manchester.  Salford. 

mi jos.Mts  «.s*o 

1S«I  JM.73*  103.440 

1071 .. .341.180  154.S01 

1M1  ^..^Ml.414  174.234 

The  increase  in  rateable  value  has  been  equally  remarkable.  In 
1815  Manchester  was  rated  at  £357,778  ; in  1882  the  estimate 
vu  £2,761,469.  The  conespending  valuta  for  Salford  were 
£54,130  and  £801,192. 

Sanitary  Condition. — Manch cater,  like  other  towns,  grew  more 
rapidly  than  the  provision  for  its  wise  government ; but  ucteriu  in  oil 
efforts  have  been  made  in  the  direction  of  unitary  improvement. 
Tbe  death-rate  in  1840  was  34  3;  in  I860,  29*6;  in  I860,  28*0; 
in  1861,  30-4  ; iu  1862.  30  3;  in  1869,  28*9;  in  1870,  26  52;  in 
1871,  29  8 ; in  1877,  25*4  ; in  1880,  24  7 ; and  for  nine  months  of 
1861  it  was  23*3.  Whatever  may  be  the  causes  of  these  fluctua- 
tions, it  is  clear  that  there  is  still  ample  room  for  further  improve- 
ment. The  air  Laden  with  the  products  of  the  combustion  of  coal, 
and  the  unspeakably  filthy  rivers,  are  urgently  in  seed  of  energetic 
remedial  actios. 

AlanufacUirts  and  Commerce. — as  naa  already  been  stated,  Man- 
chester is  the  centre  of  the  English  cotton  industry  ; but  in  tho 
town  itself  of  late  years  the  tendency  haa  been  more  and  more  iu 
the  direction  of  commerce.  Owing  to  the  enhanced  value  of  land, 
many  mills  and  workshops  have  been  removed  to  the  outskirts  and 
to  neighbouring  villages  aud  towns,  so  that  the  centre  of  Manchester 
and  an  over- widening  circle  around  is  now  chiefly  devoted  not  so 
much  to  production  as  to  the  various  offices  of  distribution.  Large 
and  handsome  warehouses  and  shop*  abound,  and  there  is  every 
evidence  of  quick  and  opulent  life.  It  would  be  a mistake,  however, 
to  regard  Manchester  as  solely  dependent  upon  the  industries  con- 
nected with  cotton.  There  are  other  important  manufactures  which 
in  another  community  would  be  described- as  gigantic.  Wool  and 
silk  are  manufactured  on  a considerable  s ale,  though  the  latter 
industry  has  for  some  years  been  on  the  decline.  Tho  miscellaneous 
and  multifarious  articles  grouped  under  tLo  designation  of  small- 
ware#  occupy  many  hands.  Machinery  and  tools,  using  the  term 
with  its  most  comprehensive  meaning  so  as  to  include  alike  philo- 
sophical instruments  and  steam-engines,  are  made  in  vast  quanti- 
ties. The  chemical  Industrie*  of  the  city  are  also  on  a large  scale. 
In  short,  there  are  but  few  important  manufactures  that  are  wholly 
unrepresented.  Tho  proximity  of  Manchester  to  the  rich  coal-field* 
of  Lancashire  has  had  a marked  influence  upon  its  prosperity  ; but 
for  this,  Indeed,  tho  rapid  expansion  of  ita  industries  would  have 
been  impossible. 

It  would  probably  be  difficult  to  find  a community  in  any  part 
of  the  world  with  which  Manchester  has  no  commercial  relations. 
The  enterprise  of  ita  merchant!!  has  kept  pace  with  the  energy  of  its 
manufacturers,  and  the  products  of  its  looms  are  to  bo  found  iu 
every  land,  though  doubtless  tho  supremacy  which  its  cotton  goods 
have  held  in  the  markets  of  the  world  tends  to  become  more  and 
more  abated  by  the  gradually  increasing  fore  ign  onmp-tition. 

From  figures  laid  before  tho  Manchester  Statistical  Society,  the 
money  extent  of  trading  operatious  at  this  centre  has  been  calca- 
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Uted  it  about  £207,000,000  in  1872  and  £318,000,000  in  1881. 
These  figures,  though  to  be  takes  with  certain  reservations,  indicate 
approximately  the  extent  of  the  activity  of  tho  city. 

The  commercial  institutions  of  Manchester  are  too  numerous  for 
detailed  description.  Its  chamber  of  commerce  has  for  more  than 
sixty  years  held  a position  of  ranch  influence  In  regard  to  the  trade 
of  the  district  ana  of  the  nation.  There  are  eleven  joint-stock 
banks,  aeven  of  which  have  their  head  offices  in  the  town  ; these 
banks,  besides  numerous  branches  in  the  surrounding  district,  have 
sixteen  branches  in  the  town ; and  there  are  several  private  bankers. 

Municipality  —The  affairs  of  the  town  are  regulated  by  a council 
consisting  of  sixty-four  representativea  of  the  fifteen  wards  into 
which  the  city  is  divided.  The  body  corporate  of  sixteen  aldermen 
and  forty-eight  councillors,  who  are  presided  over  by  the  mayor, 
has  shown  much  enterprise  and  public  spirit  in  the  energy  with 
which  it  has  prosecuted  publio  improvements,  and  in  the  business 
ability  with  which  it  has  managed  the  vast  undertakings  connected 
with  the  lighting  and  water  supply  of  the  town.  The  town  council 
of  Salford  consists  also  of  sixteen  aldermen  and  forty-eight  coun- 
cillors, and  there  are  fourteen  wards. 

History.— Very  little  is  known  with  certainty  of  the  early  history 
of  Manchester.  • It  has,  indeed,  been  conjectured,  and  with  some 
probability,  that  at  Castlefidd  there  was  a British  fortress,  which 
was  afterwards  taken  possession  of  by  the  soldiers  of  Agricola.  It 
is  at  all  events  certain  that  a Roman  station  of  some  importance 
existed  in  this  locality,  and  a fragment  of  the  wall  still  exists.  In 
the  last  century  considerable  evidences  of  Roman  occupation  Were 
still  visible ; and  from  time  to  time,  in  the  course  of  excavation 
(especially  during  tho  making  of  the  Bridgewater  Canal),  Rynan 
remains  have  been  found.  Tho  coins  were  chiefly  those  of 
Vespasian,  Antoninus  rios,  Trojan,  Hadrian,  Kero,  Domitian, 
Vitellius,  and  Constantine.  The  period  succeeding  the  Roman 
occupation  is  for  some  time  legendary.  As  late  as  the  17th  century 
there  was  a floating  tradition  that  Tarauin,  an  enemy  of  King 
Arthur,  kept  the  castle  of  Manchester,  ana  was  killed  by  Lancelot 
of  the  Lake.  The  mention  of  the  town  in  authentic  annals  is  very 
scanty.  It  was  probably  one  of  the  scenes  of  the  missionary 
preaching  of  Panlinus ; and  it  is  said  (though  by  a chronicler  of 
comparatively  lata  date)  to  have  been  ths  residence  of  lua,  king 
of  Wessex,  and  his  queen  Ethelberga.  after  be  had  defeated  Ivor, 
somewhere  about  tho  year  689.  Nearly  tho  only  point  of  certainty 
iu  its  history  before  the  Conquest  is  that  it  suffered  greatly  from  the 
devastations  of  the  Danes,  and  that  in  923  Edward,  who  was  then 
at  Thelwall,  near  Warrington,  sent  a number  of  his  Mercian  troops 
to  repair  and  garrison  it.  In  Domesday  Book  Manchester,  Salford, 
Rochdale,  and  Radcliffe  are  the  only  places  named  in  South-East 
I encash  ire,  a district  now  covered  by  populous  towns.  Large  por- 
tions of  it  were  then  forest,  wood,  and  waste  lands.  Twenty -one 
thanes  held  the  manor  of  Salford  among  them.  The  church  of  St 
hlarr  and  the  church  of  St  Michael  in  Manchester  are  both  named 
in  Domesday,  and  some  difficulty  has  arisen  as  to  their  proper 
i lentification.  Most  antiquaries  have  considered  that  the  passage 
j cfers  to  tho  town  only,  whilst  others  think  it  relates  to  the  parish, 
and  that,  while  St  llary'a  is  the  prescut  cathedral,  St  Michael's 
would  be  the  present  pariah  chuxth  of  Ashton-under-Lyne.  Man- 
chester and  Salford  are  so  closely  allied  that  it  is  impossible  to  dis*\ 
associate  their  history.  Salford  received  a charter  from  Raaulph  de 
Blundeville,  in  the  reign  of  Henry  III.,  constituting  it  a free 
borough,  and  Manchester  iu  1301  received  a similar  warrant  of 
municipal  liberties  and  privileges,  from  its  baron,  Thomas  Grcsley, 
a descendant  of  one  to  whom  the  manor  had  been  given  by 
Roger  of  Poictou,  who  was  created  by  William  the  Conqueror 
lord  of  all  the  land  between  the  rivers  Mersey  and  Kibble. 
The  Oresleys  were  succeeded  by  tho  Do  la  Wanes,  tho  last 
of  whom  was  educated  for  tho  priesthood,  and  became  rector 
of  the  town.  To  avoid  the  evil  of  a non-resident  clergy,  he  roads 
considerable  additions  to  tho  lands  of  the  church,  iu  order  that 
it  might  be  endowed  as  a collegiate  institution.  A sacred  guild 
was  thus  formed,  whose  members  were  bound  to  perform  the 
necessary  services  at  tho  parish  church,  and  to  whom  tho  old 
baronial  hall  was  granted  as  place  of  residence.  Tho  manorial 
rights  passed  to  Sir  Reginald  West,  tho  son  of  Joan  Grealet,  and  he 
was  summoned  to  parliament  os  Baron  do  la  Warn,  Tho  West 
firmly,  in  1579,  sola  the  manorial  riglita  for  £3000  to  John  Lacy, 
who,  iu  1596,  resold  them  to  Sir  Nicholas  Moaler,  whoso  descend- 
ants enjoyed  the  emoluments  and  profits  to  be  derived  from  them 
until  the  middle  of  the  present  century  (1845),  when  they  were 
purchased  by  tho  present  town  council  of  Manchester  for  a sum  of 
£200,000.  The  lord  of  the  manor  had  ibe  right  to  tax  and  toll  all 
articles  brought  for  salo  into  the  market  of  tho  town.  But,  though 
the  inhabitants  were  thus, to  a large  extent  taxed  for  the  benefit  of 
cue  individual,  they  bad  a far  greater  amount  of  local  self-govern- 
ment than  might  have  been  supposed,  and  the  court  lent,  which 
was  then  the  governing  body  of  the  town,  had,  though  doubtless  in 
a somewhat  rudimentary  fo.m,  nearly  all  the  powers  and  functions 
’:w  posseasea  by  municipal  corporations.  This  court  had  not  only 
-*gr.trol  over  the  watching  and  watering  of  the  town,  the  regulation 


ESTER 

of  the  water  supply,  and  tho  cleaning  of  the  streets,  bat  also  had 
power,  which  at  times  was  used  freely,  of  interfering  with  what 
would  now  be  considered  the  private  liberty  of  their  feHow-dtueas. 
Some  of  the  regulations  adopted,  and  presumably  enforced,  sound 
grotesquely  at  th«  present  day.  Thus,  no  single  woman  was  allowed 
to  be  a householder  ; no  person  might  employ  other  than  the  tows 
musicians ; and  the  amount  to  be  spent  at  wedding  feasts  and  other 
festivities  was  carefully  settled.  Under  the  protection  of  the  barons 
the  town  sppoars  to  hare  steadily  Increased  in  prosperity,  and  it 
early  became  an  important  seat  of  the  textile  manufacture*  full- 
ing mills  were  at  work  in  the  district  in  the  13th  century ; und 
documentary  evidence  exists  to  show  that  woollen  manu'Wuiw 
were  carried  on  in  Ancoata  at  that  period.  In  1641  we  hear  the 
Manchester  people  purchasing  linen  yarn  from  the  Irish,  wearing 
it,  and  returning  it  for  sale  in  a finished  state.  They  also  brought 
cotton  wool  from  Smyrna  to  work  into  fustians  and  dimities.  An 
Act  passed  in  tho  reign  of  Edward  VI.  regulate*  the  length  o» 
cottons  called  Manchester,  Lancashire,  and  Cheshire  cottons. 
These,  notwithstanding  their  name,  wore  probably  all  woollen  tex- 
tures. It  is  thought  that  some  of  the  Flemish  weavers  who  were 
introduced  into  England  by  Queen  Philippa  of  Hainauit  were 
settled  at  Manchester ; snd  Fuller  has  given  an  exceedingly  quaint 
and  picturesque  description  of  the  msnner  in  which  these  artisans 
were  welcomed  by  tho  inhabitants  of  the  country  they  warn  about 
to  enrich  with  a new  industry,  one  which  In  after  centuries  has 
become  perhaps  the  most  important  industry  of  tho  country.  The 
Flemish  weavers  were  in  all  probability  reinforced  by  religions 
refugees  from  tho  Low  Countries.  Leland,  writing  in  1638,  describes 
Manchester  as  the  “fairest,  best  buiided,  quickest  and  most  popu- 
lous town  of  Lancashire."  The  right  of  sanctuary  had  been  granted 
to  tho  town,  but  this  was  found  so  detrimental  to  ita  industrial  pur- 
suits that  after  very  brief  experience  the  privilege  was  taken  away. 
The  college  of  Manchester  was  dissolved  in  1647,  but  was  refonnded 
in  Mary's  reign.  Under  her  successor  the  town  became  the  head- 
quarters of  the  commission  for  establishing  the  Reformed  religion. 

In  the  civil  ware,  the  town  was  besieged  by  the  Royalists  under 
Lord  8tronge,  but  was  successfully  defended  by  tho  inhabitants 
under  the  command  of  a German  soldier  of  fortune,  Colonel  Boa- 
worm,  who  complained  with  some  bitterness  of  their  ingratitude  to 
him.  An  earlier,  affray  between 'tho  Puritans  and  some  of  Lord 
Strange’s  followers  is  said  to  have  occasioned  the  shedding  of  the 
first  blood  in  the  disastrous  straggle  between  tbo  king  and  parlia- 
ment. The  year  1689  witaeraedtoat  strange  episode,  the  trial  of 
those  concerned  in  the  so-called  lancashire  plot,  which  endod  in 
the  triumphant  acquittal  of  the  (opposed  Jacobites.  That  tho  dis- 
trict really  contained  many  anient  sympathizers  with  tho  Stuarts 
was,  however,  shown  in  the  rising  of  1715.  when  the  clergy 
ranged  themselves  to  a large  extent  on  the  side  of  the  Pretender, 
and  was  still  more  clearly  shown  in  tho  rebellion  of  1745,  when  the 
town  was  taken  possession  of  by  Prince  Charles  Edward  Stuart,  and 
a regiment,  known  afterwards  ss  the  Manchester  regiment,  was 
formed  and  placed  under  the  command  of  Colonel  Francis  Town  ley 
In  the  fatal  retreat  of  the  8tuart  troops  the  Manchester  contingent 
was  left  to  mirrison  Carlisle,  snd  surrendered  to  the  duke  of  Cum- 
berland. The  officers  were  taken  to  London,  where  they  were  tried 
for  high  treason  and  beheaded  on  Ecnnington  Common. 

The  variations  of  political  action  In  Manchester  had  been  exceed- 
ingly marked.  In  tho  16th  century,  although  it  produced  both 
Catholic  and  Protestant  martyrs,  it  w as  earnestly  in  favour  of  ths 
Reformed  faith,  and  in  tho  succeeding  century  it  became  indeed  s 
stronghold  of  Puritanism.  Vet  the  descendants  of  the  Roundheads 
who  defeated  tbo  army  of  Charles  I.  were  Jacobite  in  their  sym- 
pathies, and  by  the  latter  half  of  tho  18th  century  had  become 
imbued  with  tho  aggressive  form  of  patriotic  sentiment  known  ss 
anti- Jacobinism,  which  showed  itself  chiefly  in  dislike  of  reform 
aud  reformers  of  every  description.  -A  change  was,  however,  immi- 
nent The  distress  caused  by  war  and  taxation,  towards  the  end  of 
the  last  and  the  beginning  of  the  present  century,  led  to  bitter  dis- 
content, and  the  anomalies  existing  in  the  parliamentary  system  of 
representation  afforded  only  too  fair  an  object  of  attack.  While 
single  individuals  in  some  portions  of  the  country  had  the  power 
to  return  members  of  parliament  for  their  pocket  boroughs,  great 
towns  like  Manchester  were  entirely  without  representation.  The 
injudicious  conduct  of  the  authorities,  also,  led  to  an  increase  in  the 
bitterness  with  which  the  working  classes  regarded  tho  condition  of 
society  in  which  they  found  themselves  compelled  to  toil  with  very 
little  profit  to  themselves.  Their  expressions  of  discontent,  instead 
of  being  wisely  regarded  as  symptoms  of  disease  in  the  body  politic, 
were  looked  upon  as  crimes,  and  the  severest  efforts  were  made  to 
repress  all  expression  of  dissatisfaction.  This  foolish  policy  of  the 
authorities  reached  its  culmination  in  the  affair  of  Petcrloo,  which 
may  be  regarded  as  the  starting  point  of  the  modern  reform  agitation. 
This  was  in  1819,  when  an  immeuse  crowd  assembled  on  St  Peter's 
Fields  (now  covered  by  the  Free  Trade  hall  and  warehouses)  to 

retition  parliament  for  a redress  of  their  grievances.  The  authorities 
ad  the  Riot  Act  read,  bnt  in  such  a manner  as  to  be  quite  unheard 
by  tho  mass  of  the  people  ; and  drunken  yeoiucnry  cavalry  were 
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Mien  toroad  loose  upon  the  tiweaiating  men  of  spectators.  The 
yeomanry  appear  to  here  need  their  sabrea  somewhat  freely ; several 
people  were  Villed  and  many  more  injured  ; end,  although  the 
magistrates  received  the  thanka  of  the  prince  regent  and  the 
ministry,  their  conduct  excited  the  deepest  indignation  throughout 
the  entire  country.  Naturally  enough,  the  Manchester  politicians 
took  an  important  part  in  the  reform  agitation,  and  when  *the  Act 
of  1832  was  passed,  the  town  sent  as  ita  representative*  the  Bight 
lion.  C.  P.  Thomson,  rios-president  of  the  Board  of  Trade,  and 
Mr  Mark  Philips.  With  one  notable  exception,  this  was  the  first 
time  that  Manchester  had  been  represented  in  parliament  aince  ita 
barons  bad  seats  in  the  House  of  Peers  in  the  earlier  centuries. 
In  1654  Mr  Charles  Worsley  and  Mr  R.  Radcliffe  were  nominated 
to  represent  It  in  Cromwell's  parliament.  Worsley  was  a man  of 
great  ability,  and  must  ever  have  a conspicuous  plsce  in  history 
the  man  who  carried  out  the  injunction  of  the  Protector  to  "remove 
that  bauble, " the  maoe  of  the  Houao  of  Commons.  The  agitation 
for  the  repeal  of  the  com  lawa  had  ita  headquarters  at  Manchester, 
and  the  success  which  attended  it,  not  less  than  the  active  interest 
taken  by  its  inhabitants  in  public  questions,  has  made  the  city  the 
Irome  of  various  projects  of  reform.  The  " United  Kingdom 
Alliance  for  the  suppression  of  the  liquor  trsfflo  ” was  founded 
there  in  1853,  and  during  the  continuance  of  the  American  War 
the  adherents  both  of  the  North  and  of  the  South  deemed  it  desir- 
able to  have  organization*  to  influence  public  opinion  in  favour  of 
their  respective  causes.  A charter  of  incorporation  was  granted  in 
1838  ; a bishop  was  appointed  in  1847  ; and  the  town  became  a 
city  in  1853.  The  Lancashire  cotton  famine,  caused  by  the  civil 
war  in  America,  produced  much  distress  in  the  Manchester  district, 
and  led  to  a national  movement  to  help  the  starving  operatives. 
The  relief  operations  then  organized  are  amongBt  the  moat  remark- 
able efforts  of  modem  philanthropy. 

Although  Mrertl  excellent  book*  hart  been  wrtl tea  on  rubjecta  connected  with 

tew*,  there  U no  »d equal#  modem  hUtory.  The  Bitiory  a/Ma»ch*Uer,  hr 
the  Rev.  Jobe  Whitaker,  appeared  la  ITU  i it  la  a mere  fragment,  and,  tUocgK 
containing  much  important  matter,  reqairta  to  be  vary  dtacreetly  wed.  The 
following  may  be  recommended  Retlfy,  Jf (t lory  of  Manchester,  1M1;  Procter, 
MontkeUtr  in  BolUof  Dreu(iKt),  Memorial,  ofManehnter  Street,  0*74),  Memo- 
rial, of  BttQont  Manrkntrr,  l«0  5 Bui  Wo.  Botanical  Omit  to  Manchetter,  Ac.. 
2.1  ed..  IMS;  Axon,  Handbook  of  the  PablU  Libraries  of  Manchester  and  Salford, 
1*77 ; Grind  on,  Manchester  Flora,  1A»;  Balnea,  Utelory  of  Lancashire,  2d  ed., 
IMS  70.  (W.  E.A.  A.) 

MANCHESTER,  a town  of  the  United  States,  in  Hart- 
ford county,  Connecticut,  with  a station  on  the  New  York 
and  New  England  Railroad,  8 miles  east  of  Hartford.  Its 
spinning  and  wearing  mills  turn  out  annually  2,000,000 
yards  of  gingham  and  90,000  pairs  of  stockings ; and  its 
paper  mills  {upwards  of  a dozen  in  number)  produce  not 
only  vast  quantities  of  book  paper  but  Government  and 
bank-note  paper  for  several  nations  At  South  Manchester, 
2}  miles  distant,  and  reached  by  a branch  line,  are  the  silk 
factories  of  Messrs  Cheney,  which  cover  ahont  8 acres,  and 
give  employment  to  one  thousand  operatives.  Tbs  factory 
village  has  been  laid  out  by  a landscape  gardener ; and 
connected  with  it  are  a public  hall,  a library  and  reading- 
room,  and  a free  achool  The  pepnlation  of  the  town  has 
increased  from  4223  in  1870  to  6462  in  1880. 

MANCHESTER,  a city  of  tho  United  States,  one  of  the 
shire  towns  of  Hillsborough  county.  New  Hampshire,  is 
situated  mainly  on  the  left  bank  of  the  Merrimac,  in  a 
broad  plain  abont  90  feet  above  the  level  of  the  river,  in 
42'  36'  N.  1st  and  71°  31'  W.  long.,  16  miles  from  Conoord 
rnd  46  north-west  of  Boston.  It  is  a terminus  of  several 
railroads,  as  well  as  a principal  station  on  the  Boston, 
Lowell,  and  Concord  line  The  general  plan  ia  regular  and 
spacious ; there  are  several  large  and  ornamental  squares, 
and  the  main  thoroughfare,  Elm  Street,  ia  100  feet  wide, 
more  than  a milo  long,  and  bordered  by  the  trees  from 
which  it  takes  ita  name  Towards  the  river  the  frontage 
consists  of  great  brick-built  factories  and  substantial  tene- 
ments for  the  accommodation  of  tha  operatives.  A city- 
hall  (rebuilt  after  the  fire  in  1842),  the  county  court-house, 
the  State  reform  achool  (for  one  hundred  and  fifty  pupils), 
two  opera-houses,  and  a Roman  Catholic  convent  (St  Ann’s) 
and  orphan  asylum  are  among  the  buildings  of  note.  The 
city  library  (24,000  volumes),  founded  by  private  enterprise 
in  1844  as  the  Manchester  Athennum,  became  public  pro- 
perty in  1864.  Water  from  Lake  Massakesic  (4  miles 
distent  and  2300  acres  in  extent)  was  introduced  into  the 
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town  in  1874,  at  a coat  of  nearly  (1,000,000,  and  is  stored 
in  a reservoir  capable  of  containing  16,000,000  gallons 
Itia  almost  exclusively  to  the  water  power  furnished  by  the 
Blodgett  Canal  (built  in  1816  round  the  Amoakeag  Falls, 
which  have  a descent  of  47  feet)  that  Manchester  owes  its 
prosperity  as  a manufacturing  centre.  The  Amoakeag  Com- 
pany (dating  from  1831),  the  Stark  mills  (1838),  the  Man- 
chester mills  (1839),  the  Langdon  mills  (1867),  and  tha 
Amory  mills  (1860)  are  the  leading  establishments ; they 
possess  an  aggregate  capital  of  (7,650,000,  work  12,000 
looms  and  409,000  spindles,  and  make  143  miles  of  web 
daily.  Locomotive  engines  (produced  at  tho  rate  of 
fourteen  per  month),  ateam  fire-engines,  edge  tools,  circular 
saws,  files,  sewing  machines,  carriages,  leather,  boou  and 
shoes,  paper,  and  alo  all  likewise  form  important  items  in 
the  local  industry.  Manchester  is  governed  by  a mayor, 
a board  of  aldermen  (ooe  member  for  each  of  the  eight 
wards),  and  a common  council  (three  members  for  each 
ward).  The  essessed  value  of  property  ia  1881  was 
(19,175,408,  and  the  city  debt  (965,550.  The  popula- 
tion, which  was  13,932  in  1650,  stands  in  the  succeeding 
decades  at  20,107,  23,636,  and  32,630,  and  is  stated  in 
1882  at  36,600. 

Originally  Kitted  ia  tbs  cIom  of  the  17th  century  by  Scotch 
Presbyterian,  and  Massachusetts  Puritin.,  Derry  field,  u it  we.  then 
called,  though  incorporated  in  1751, con Unoed  for  upward,  of  leventy 
year,  to  be  a yi.ee  of  leu  than  one  hundred  inh.biUuU,  with 
neither  minister  nor  lawyer,  and  ao  dependent  on  the  river  fisheries 
that  the  eels  were  known  u the  “ Derryfield  beef. " The  nsme 
Manchester  was  lemdly  recognized  in  1810,  and  a city  charter  waa 
granted  in  18t6.  Tho  city  hae  recently  been  described  ea  paying 
nearly  one-ninth  of  the  State  tax  and  producing  one-eighth  of  the 
manufactured  goods  rn.de  in  tho  State,  ea  embracing  one-tanth  of 
the  population  of  the  State,  ft.  the  fourth  city  of  tho  Union,  in  the 
value  of  iu  cotton  and  woollen  manufactures,  and  the  third  ch- 
in New  England  iu  increase  daring  the  list  decade. 

MANCHURIA  ia  the  name  by  which  the  territory  In 
the  east  of  Asia  occupied  by  the  Manchus  ia  known  ia 
Europe,  By  the  Chinese  it  ia  called  the  country  of  the 
Manchowa,  or,  aa  it  ia  pronounced  by  the  natives,  of  tha 
Manchus,  an  epithet  meaning  “Pure,”  chosen  by  the 
founder  of  the  dynasty  which  now  rules  over  Manchuria 
and  China  os  an  appropriate  designation  for  his  family. 
Manchuria  as  it  has  existed  for  upwards  of  two  centuries, 
that  is  to  aay  since  it  haa  had  an  historical  existence,  is 
a tract  of  country  lying  in  a north-easterly  and  south- 
westerly direction  between  38*  40'  and  49°  N.  lat  and 
120°  and  133°  E long.,  and  ia  wedged  in  between  China 
and  Mongolia  on  the  west  and  north-west,  and  Corea  and 
the  Russian  territory  on  the  Amur  on  the  east  and  north. 
Speaking  more  definitely,  it  ia  bonnded  on  tha  N.  by  the 
Amur,  on  the  E by  the  Uauri,  on  the  8.  by  the  Golf  of 
Lcaou-tung,  the  Yellow  Sea,  and  Corea,  and  on  the  W.  by 
the  river  Nonni  and  a line  of  palisades  which  stretch 
from  Kwan-chungtxxo  to  the  Great  Wall  of  China.  The 
territory  thus  defined  ia  abont  800  miles  in  length  and  600 
miles  in  width,  and  contains  about  390,000  square  miles 
It  is  divided  into  three  provinces,  vix.,  Tsitsihar  or  North- 
ern Manchuria,  Kirin  or  Central  Manchuria,  and  Leaoo- 
tung  or  Southern  Manchuria  Physically  the  country  is 
divided  into  two  regions,  the  one  a series  of  mountain 
ranges  occupying  the  northern  and  cistern  portions  of  the 
kingdom,  and  the  other  a plain  which  stretches  sonthwarda 
from  Moukden,  the  capitid,  to  the  Gulf  of  Leaou-tnng. 
Speaking  generally,  the  mountains  run  in  a direction 
parallel  with  tha  Ue  of  the  country,  and  are  interspersed 
with  numerous  and  fertile  valleys,  more  especially  on  the 
southern  and  eastern  slopes,  where  the  summer  sun  brings 
to  rich  perfection  the  fruits  of  the  soil  fertilised  by  the 
showers  of  the  south  monsoon. 

Tho  principal  range  of  mountains  ia  (he  Shan-a  tin,  tha 
Chinese  Chany  pih  Shan,  “the  long  white  mountains.- 
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which  runs  in  a north-easterly  direction  from  the  shores  of 
the  Gulf  of  Leaon-tung  to  the  mouth  of  the  Amur  river, 
[q  its  course  through  Northern  Manchuria  it  forma  the 
watershed  of  the  Sungari,  Hurka,  and  Usnri  rivers,  and  in 
the  south  that  of  the  Ye* lu,  Ta-yang,  and  many  smallor 
streams.  It  also  forms  the  eastern  boundary  of  the  great 
plain  of  Lenwitung.  The  mountains  of  this  range  reach 
their  greatest  height  on  the  south-east  of  Kirin,  where  their 
snow-capped  peaks  rise  to  the  elevation  of  from  10,000  to 
1 2,000  feet.  The  scenery  among  them  is  justly  celebrated 
for  the  grandeur  of  its  beauty,  more  especially  in  the  neigh- 
bourhood of  Hatching,  Siu-yen,  and  the  Corean  Gate. 
Another  range  forms  a parallel  line  to  the  Shan-a-lin 
mountains  on  their  west,  and  runs  from  the  neighbour- . 
hood  of  the  junction  of  the  Hurka  and  Sungari  rivers, 
passing  Kirin,  to  the  plain  on  the  north  side  of  Moukden. 

The  three  principal  rivers  of  Manchuria  are  the  Sungari, 
Hurka,  and  Usnri  already  mentioned.  Of  these  the  Sun- 
gari, which  is  the  largest,  rises  on  the  northern  slopes  of 
the  Shan-a-lin  range,  and  runs  in  a north-westerly  direction 
to  its  junction  with  the  Nonni,  from  which  point  it  turns 
north-east  until  it  empties  itself  into  the  Amur.  It  is 
navigable  by  native  junks  above  Kirin,  to  which  city  also 
the  Russians  have  succeeded  in  travelling  on  it  by 
steamer.  In  its  long  course  it  varies  greatly  both  in 
depth  and  width,  in  some  parts  being  only  a few  feet 
deep  and  spreading  out  to  a width  of  more  than  a mile, 
while  in  other  and  mountainous  portions  of  its  course  its 
channel  is  narrowed  to  300  or  400  feet,  and  its  depth  is 
increased  in  inverse  ratio.  The  UbuiI  rises  in  about  44° 
N.  lat  and  131°  E.  long.,  and,  after  running  a north- 
easterly course  for  nearly  500  miles,  it  also  loses  itself  in 
the  Amur.  The  Hurka  takes  its  rise,  like  the  Suugari,  ou 
the  northern  slopes  of  the  Shan-a-lin  range,  and  not  far 
form  the  sources  of  that  river.  It  takes  a north-easterly 
course  os  for  as  the  city  of  Ningata,  at  which  point  it 
turns  northward,  and  so  continues  until  it  joins  the  Sun- 
gari at  Ssn-sing.  It  is  navigable  by  junks  between  that 
city  and  Ninguta,  though  the  torrents  in  its  course  make 
tho  voyage  backwards  and  forwards  one  of  considerable 
difficulty.  Next  in  importance  to  these  rivers  are  the 
Leaouand  Ta-yang,  tho  former  of  which  rises  in  Mongolia, 
and  after  running  in  an  easterly  direction  for  about  400 
miles  enters  Manchuria  in  about  43°  N.  lat,  and  turning 
southward  empties  itself  into  the  Gulf  of  -Leaon-tung.  In 
bygone  days  largo  junks  were  able  to  sail  np  it  as  far  as 
New-chwang,  but  owing  to  the  silting  up  of  the  bed  it  is 
not  now  navigable  for  any  but  small  boats  beyond  Ying-tsze, 
where  tho  foreign  settlement  is  situated.  The  Ta-yang 
rises  on  tho  southorn  slopes  of  the  Shan-a-lin  mountains, 
and  flows  southward  into  the  Yellow  Sea. 

Moukden,  or  as  it  is  called  by  the  Chinese  Shing-yang, 
the  capital  city  of  Manchuria,  is  situated  in  the  province 
of  Leaou-tung,  in  41°  40'  X.  lot  and  130°  30'  E.  long.  It 
occupies  a fine  position  on  the  river  Shin,  an  affluent  of 
the  Leaou,  and  is  a city  with  considerable  pretensions  to 
grandeur.  Tho  city  wall  presents  a handsome  appearance, 
and  is  pierced  by  eight  gates.  Like  Peking,  the  town 
possesses  a drum  tower  and  a hnge  bell.  The  streets  are 
broad  and  well  laid  out,  and  the  shops  are  well  supplied 
with  both  native  and  foreign  goods.  Tho  population  is 
estimated  at  about  200,000  including  that  of  the  suburbs, 
the  richest  and  most  exferiBivo  of  which  are  on  tho  western 
and  southern  faces  of  the  city.  Leaou-yang,  which  was 
once  the  capital  of  the  country,  also  stands  in  the  province 
of  Leaou-tung,  but  it  is  not  now  a place  of  much  import- 
nnce.  Such  tredo  as  there  is  is  carried  on  in  the  centre  of 
the  city,  the  remaining  portions  being  open,  having  been 
turned  into  vegetable  gardens.  The  other  citicv  in  the 
province  are  King-chow-foo  ou  the  west  of  the  Gulf  of 


Leaou-tung;  Kiu-chow,  on  the  western  extremity  of  the 
Leaou-tung  peninsula ; Kai-chow,  on  the  north-western 
shore  of  the  same  peninsula ; Hai-ching,  on  the  road  from 
Ying-tsze  to  Moukden ; Ki-yUen,  a populous  and  prosperous 
city  in  tho  north  of  the  provinoe ; and  Hing-king,  on  the 
northern  slope  of  the  Shan-a-lin  mountains,  which  is  famous 
rather  from  the  fact  that  it  was  the  original  seat  of  the 
founders  of  the  present  dynasty  than  for  any  pretensions 
to  present  importance.  The  most  important  commercial 
place,  however,  is  the  treaty  port  of  Ying-tsze,  which  is 
(situated  at  the  head  of  the  Gulf  of  Leaou-tung  The 
main  street,  which  is  lined  with  shops  and  warehouses,  hr 
2 miles  in  length,  and  the  trade  there  carried  on  is  very 
. considerable.  According  to  the  custom  house  returns  the 
value  of  the  foreign  imports  and  exports  in  the  year  1680 
was  £$91,954  and  £1,117,790  respectively,  besides  a large 
native  trade  carried  on  in  junks.  The  population  of  the 
whole  province  of  Leaou-tung  la  estimated  to  be  about 
12,000,000. 

Tho  province  of  Kirin,  or  Central  Manchuria,  is  bounded 
on  the  N.  and  N.W.  by  the  Suugari,  on  the  S.  by  Leaou- 
tung  and  Corea,  on  the  W.  by  the  line  of  palisades  already 
spoken  of,  and  on  the  E.  by  the  Usnri  and  the  maritime 
Russian  provinces.  It  contains  an  area  of  about  135,000 
Bquare  miles,  and  is  entirely  mountainous  with  the  excep- 
tion of  a stretch  of  plain  country  in  its  north-western  corner. 
This  plain  produces  large  auantitiee  of  indigo  and  opium, 
and  is  physically  remarkable  for  the  number  of  isolated 
conical  hills  which  dot  its  surface.  These  sometimes  occur 
in  a direct  line  at  intervals  of  15  or  20  miles,  and  elsewhere 
are  scattered  about  “ like  dith-covors  on  a table.”  Kirin, 
the  capital  of  the  province,  is  situated  in  about  43°  40'  N. 
lat.  and  126°  50'  E.  long.,  and  occupies  a magnificent 
position,  being  surrounded  on  tho  north,  west,  and  south 
by  a semicircular  range  of  mountains  with  the  broad  stream 
of  the  Sungari  flowing  across  the  front.  The  local  trade 
)s  considerable,  and  is  benefited  by  the  presence  of  large 
junk-bufiding  yards,  which,  owing  to  tho  obuudunce  and 
cheapness  of  wood,  have  been  established  there,  and  from 
which  the  place  has  derived  its  Chinese  name  of  Chuen- 
chang  or  “shipyard.1*  The  town  has  a well-to-do  appear- 
ance, and  in  summer  time  the  houses  and  shops  are  gaily 
decorated  with  flowers  brought  from  the  sunny  south. 
Aahehoh,  on  the  Ashe,  with  its  population  of  40,000 ; 
Petuna,  Sinice  Sing-chung,  on  the  Suugari,  population 
30,000 ; Sanding,  near  tho  junction  of  the  Sungari  and 
Hurka;  La-lin,  120  miles  to  the  uorth  of  Kirin,  popula 
tion  20,000 ; and  Ninguta,  are  the  other  principal  cities  in 
the  province. 

Tsi-tai-har,  or  Northern  Manchuria,  which  contains  aboc- 
195,000  square  miles,  is  bounded  on  the  N.  and  N.E.  by 
the  Amur,  on  the  S.  by  the  Sungari,  and  on  the  W.  by  the 
Nonni  and  Mongolia.  This  province  is  thinly  populated, 
and  is  cultivated  only  along  the  lines  of  its  rivers.  The 
only  towns  of  any  importance  are  Teitaibar  and  Mergen, 
both  situated  on  the  Nonni. 

Four  principal  highways  traverse  Manchuria.  The  first 
runs  from  Peking  to  Kirin  tia  Moukden,  where  it  sends  off 
a branch  to  Corea.  At  Kirin  it  bifurcates,  ono  branch 
going  to  San-sing,  the  extreme  north-eastern  town  of  tho 
province  of  Kirin,  and  the  other  to  Poiasiet  on  the  coast  via 
Ninguta.  The  second  road  runs  from  tho  treaty  port  of 
Ying-tsze  through  Moukden  to  Petuna  in  tho  north- 
western corner  of  the  Kirin  province  and  thence  to 
Taitsihar,  Mergen,  and  the  Amur.  The  third  also  starts 
from  Ying-tsze,  and  strikes  southward  to  Kin-chow  at  the 
extremity  of  the  Leaou-tnng  peninsula.  And  the  fourth 
connects  Ying-tsze  with  the  Gate  of  Corea. 

The  gr>iat  plain  in  Leaon-tang  is  in  many  i*rt»  swampy,  and  in 
tho  neighbourhood  of  the  sea,  where  the  soil  emits  a saline  exud»- 
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tion  acch  re  i*  alio  conrnon  in  tbe  north  of  China,  it  ia  perfectly 
sterile.. i In  othar  part*  fine  crops  of  millet  and  various  kinda  of 
grain  are  grown,  nod  on  it  trees  flourish  abundantly. 

The  climate  orer  the  greater  part  of  the  country  varies  between 
the  two  extreme  a of  heat  and  cold,  An  thermometer  ranging  be- 
tween 90*  in  the  summer  and  1CT  below  zero  in  tha  winter.  An  in 
the  north  of  China,  the  rivers  ore  frozen  up  daring  the  four  winter 
months.  After  a short  spring  the  beat  of  summer  succeeds,  which  in 
its  turn  is  separated  by  an  autumn  of  six  weeks'  duration  from  snow 
and  ice.  The  trees  and  plaaitsnre  much  the  same  aa  those  common  in 
Eugland,  and  severs  aa  the.  weather  ia  in  winter  the  lees  elevated 
mountains  are  covered  to  their  summits  with  trees.  The  wild 
animals  also  are  those  known  in  Europe,  with  the  addition  of 
tigers  and  panthers.  Bears,  wild  bean,  hares,  wolves,  fox**,  and 
wud  cats  are  vary  common,  and,  in  the  north,  sables  are  found  in 
great  numbers.  One  of  the  most  noticeable  of  the  birds  is  the 
Mongolian  lirlc  ( Mdanocorirphya  mongol fen),  which  ia  found  in 
a wild  stato  bath  in  Manchuria  and  in  the  desert  of  Mongolia. 
This  bird  is  exported  in  large  numbers  to  northern  China,  where 
it  is  much  prized  on  account  of  the  extraordinary  power  it 
possesses  of  imitating  the  songs  of  other  birds,  the  different 
tones  of  the  barks  of  dogs,  and  the  mews  and  hisses  of  cats,  as 
well  as  all  the  noises  peculiar  to  the  neighbourhood  in  which  it 
lives.  The  Monchuriuu  crane  ia  common,  as  also  aro  eagles, 
cuckoos,  laughing  doves,  be.  Insects,  of  which  there  are,  accord- 
ing to  the  Russians,  one  thousand  different  species,  abound,  owing 
to  the  swampy  nature  of  much  of  the  country.  The  rivers  aro  well 
stocked  with  nsh,  especially  with  salmon,  which  forms  a common 
article  of  food  among  the  people.  In  such  immense  shoals  do  these 
fish  appear  in  some  ot  the  smaller  streams  that  numbers  aro  squeezed 
ant  on  to  the  banka  and  there  parish.  This  fact  possibly  gave  rise 
to  the  legend  of  a certain  Prince  whose  royal  mother  became  nreg- 
naut  by  uic  influence  of  tho  rays  of  the  sun,  and  who  brought  lorth 
an  egg  from  which  the  prince  was  sprung.  His  laipcmatural  origin 
excited  the  alarm  of  the  king's  ministers,  who  advised  that  he  should 
bs  putto  death,  but  his  mother,  having  warning  of  their  intention, 
seat  him  away  privately.  This  Manchurian  Phaeton  thereujton 
wandered  forth,  and  in  his  travels  came  to  a river  having  neither 
bridge  nor  ferry.  In  his  difficulty  he  cried  for  help  to  his  father 
the  Sun,  and  instantly  fishes  rose  to  ttie  surface  of  the  water  ami 
formed  themselves  into  such  doss  array  that  the  prince  was  able  to 
walk  to  the  opposite  lank  on  their  backs. 

In  minerals  Manchuria  is  very  rich:  coal,  gold,  iron  (os  well  ns 
magnetic  iron  ore),  and  precious  stones  are  found  in  quantities  which 
suggest  that  if  better  appliances  were  employed  than  are  now  in  uso 
the  returns  might  be  very  large. 

Of  the  orons  grow  n by  the  people  indigo  and  opium  are  the  moat 
lucrative.  The  indigo  plant  is  grown  in  large  quantities  in  tho 
plain  country  to  the  north  of  Moukden,  and  is  transported  thence 
to  tho  coast  in  carta,  each  of  which  carries  rather  more  than  a ton 
weight  of  the  dye.  Tho  poppy  is  cultivated  wherever  it  will  grow, 
the  crop  being  far  more  profitable  than  that  of  »ny  other  product. 
Cotton,  tobacco,  pulse,  millet,  wheat,  and  barley  aro  other  crop* 
grown  by.  the  Manchurian  fanners. 

History. — Mancbow,  or  more  correctly  Manclra,  is,  as  hAs  born 
said,  not  the  name  of  tho  country  but  of  the  people  who  inhubit  it 
The  name  is  a modern  one,  having  been  adopted  by  a ruler  who 
roso  to  power  in  the  beginning  of  the  18th  century.  Before  that 
time  the  Manchus  were  more  or  less  a shifting  population,  with  no 
fixed  location,  and,  being  broken  up  into  a number  of  tribes,  they 
went  mainly  under  the  distinctive  name  of  tfiore  clans  which  at 
different  periods  cxerci&cd  lordship  over  them.  Thus  under  tho 
Chow  dynasty  (1122-225  B.C.)  We  find  them  spoken  of  as  Scwshin, 
and  nt  subsequent  periods  they  were  known  as  Yih-low,  Wuh*  , 
keih,  Moh  boh.  Pohai,  Niichin,  and  according  to  the  Chinese  his- 
torians also  aa  KVmh.  Throughout  their  history  they  appear  os  a 
mde  people,  the  tribute  they  brought  to  the  Chinese  court  consisting 
of  stone  arrow-heads,  hawks,  gold,  and  latterly  ginseng.  Assum- 
ing that,  as  the  Chinese  say,  tue  K’ctans  were  Manchus,  the  first 
appearance  of  tho  Manchus,  as  a people,  in  China  dates  from  the 
beginning  of  the  10th  century,  when  K'etans  haring  first  conquered 
tho  kingdom  of  Pohai  crossed  the  frontier  into  China  and  estab- 
lished the  Lea ou  or  Iron  dynasty  in  the  northern  portion  of  the 
empire.  Those  invaders  were  ia  their  turn  overthrown  two  cen- 
turies later  by  another  invasion  from  Manchuria.  These  new 
conquerors  were  Nuchins,  and,  therefore,  direct  ancestors  of  the 
Manchus.  On  awnming  tho  imperial  yellow  in  Chiua,  their  chief 
adopted  tho  title  of  Kin  or  44  Golden  *'  for  his  dynasty.  “Iron" 
(Leoou),  he  said,  44  rusts,  but  gold  always  keeps  its  purity  and 
colour,  therefore  my  dynasty  shall  be  called  Kin.'  In  a uttle  more 
than  a century,  however,  the  Kins  were  driven  out  of  China  by 
the  Mongols  under  Jenghiz  Khan.  Bat  before  tho  close  of  their 
rule  a miraculous  event  occurred  on  the  Shan-a-lin  mountains  which 
is  popularly  believed  to  have  laid  the  mis  of  the  greatness  of  the 
present  rulers  of  tho  empire.  Three  heaven-born  maidens,  so  runs 
thj  legend,  were  bathing  ono  day  in  a lake  under  the  Shan-a-lin 
mountains  when  a passing  magpie  drop’ll  a ripe  red  fruit  into  the 


lsp  of  one  of  thorn:  Thw  maiden  ato  the  fruit,  and  in  due  courwv 
•a  child  was  horn  to  her,  whom  she  named  Aisin  Gioro,  or  tho 
Golden.  When  quite  a lad  Aisin  Gioro  waa  elected  chief  over  threw 
contending  dons,  and  established  his  capital  at  Otole  near  the 
Shan«o-Un  mountains.  His  reign,  however,  wae  not  of  long  dura- 
tion, for  his  subjects  rose  against  him  and  murdered  him,  togethr* 
with  all  his  sons  exceot  the  youngest,  Fancha,  who,  like  the  infant- 
Hsitu  in  Mongolian  history,  waa  miraculously  saved  from  hit 
pursuers.  Nothing  is  recorded  of  tbo  facts  of  Aisin  Gioro 'a  n-igu 
except  that  he  named  tho  people  over  whom  ho  reigned  Manclnt, 
or  “Pure."  His  descendants,  through  tho  rescued  Fancha,  fell 
into  oomplete  obscurity  until  about  the  middle  of  the  16th  century, 
when  one  of  them,  Norhachi  by  name,  a chieftain  of  a small  tribe, 
rose  to  power.  Taking  advautngeof  the  shifting  scenes  of  Man- 
churian politics,  Norhachi  played  with  skill  and  daring  the  rble 
which  had  been  played  by  Jenghiz  Khan  more  than  three  centum-a 
before  in  Mongolia.  "With  oven  greater  succeas  than  his  Mongohun 
counterpart,  Norhachi  drew  tribe  after  tribe  under  his  Bway,  and 
after  numerous  wars  with  Corea  and  Mongolia,  he  established  hi*, 
rule  over  tho  whole  of  Manchuria.  Being  thus  the  sovereign  of  are 
empire,  he,  again  like  Jenghiz  Khan,  adopted  for  himself  the  title 
of  Yiogjning,  41  Brave  ami  Illustrious,"  and  took  for  his  reign  tbo 
title  of  T'eeu-ming.  Thirtcoen  years  later,  in  1617,  after  numerous 
border  fights  with  the  Chinese,  Norhachi  drew  up  a list  of  “seven, 
hates,”  or  indictments,  against  his  southern  neighbours,  and,  nof. 
getting  the  satisfaction  bo  demanded,  declared  war  agsiust  them. 
The  progress  of  this  war,  the  hastily  patched  up  peace,  the  equally 
hasty  alliance  end  its  consequences,  being  matters  of  Chinese  history, 
have  been  treated  of  under  the  article  China. 

At  the  present  day  the  Blanch  os  are  rapidly  dying  out  before  the 
quietly  advancing  Chines*  settler*.  By  .tar  the  greater  number  of 
toe  present  inhabitants  of  Manchuria  are  Chinamen.  The  Chinese 
system  of  education  ia  adopted  everywhere  throughout  the  country  ; 
the  Chinese  lltrguage  is  taught  in  all  the  schools  ; and  Mnntlrart* 
promises  to  become  before  long  as  much  a Chinese  province  a* 
Chih-le  or  Shantung. 

See  Journeys  in  North  Chinn,  Manchuria,  and  Eastern  Mongolia, 
by  tho  Rev.  Alexander  Williamson;  TTu  A/oikAim,  by  Her.  John* 
Rare;  l/aiwAoto  yuen  Inoioaan.  (R.  K..  D.) 


MANDriSANS,  also  known  aa  Sabiana,  Naaontantv 
or  St  John’s  Cbmtiaiw,1  an  Oriental  sect  of  great  antiquity, 
interesting  to  the  theologian  aa  almost  tbo  only  surviving, 
example  of  a religion  compounded  of  Christian,  heathen,, 
and  Jewish  elements  on  a type  which  is  essentially  that  ot 
ancient  Gnosticism. 

The  Maud  scans,  who  can  neverhavjs  been  numerous,  and 
are  now  much  decayed,  are  found  in  the  marshy  lands  of 
South  Babylonia  (nl-batAify),  the  ancient  refuge  of  so  many,’ 
strange  sects,  particularly  in  the  neighbourhood  of  Basrah  (ox 
Bua&orab),  and  in  KhuxistAn  (Disful,  Shuster).2  They  speafc 
tho  languages  of  tbo  localities  in  which  they  are  settled 
(Arabic  or  Persian),  but  the  language  of  their  sacred  booh'B  is- 
an  Aramaic  dialect,  which  bos  its  closest  affinities  with  tlial 
of  the  Babylonian  Talmud,  written  in  a peculiar  character 
suggestivo  of  the  old  Palmyrene.9  The  existence  of  the 
Mandamus  has  been  known  rince  the  middle  of  the  1 7 tli  cen  - 
tury, when  the  first  Christian  missionaries,  Ignatius  a Jcsu  * 


* Tbo  first  of  there  name*  (rot  Mondacana  or  M&ndaiUe)  !•  that 
given  by  themselves.  and  min  mi  yvwtmitol,  follower*  of  Gno-i* 
(tPWTCKD,  from  tOJKD,  Htbr.  SPMJ).  Tbo  Gao ria  of  which  tlwy 
profc sa  themsclvcr  adherent*  is  a pcTsonijboatian,  the  wen  acd 
mediator  44 knowledge  of  life'*  (bwj  l.riow).  The  title  Nn»w«w. 
(Niforaye),  according  to  Petermaan,  they  give  only  to  those  among; 
themselves  T.ho  are  meat  distinguished  for  knowledga  and  character. 
Like  the  Arabic  NasAm,  rt  ia  originally  Identical  with  the  name  of  the* 
half  heathen  half  Jewuh-Chriitlaa  Naf*#>a»e*.  and  indicates  an  early 
connexion  with  that  sect,  The  inappropriate  designation  of  St  JolinV 
Christians  arises  from  the  early  and  imperfect  acquaintance  of  Christian 
reiaKtonarics,  who  had  regard  merely  to  the  reveitaetfin  which  the  name 
of  the  Baptist  i*  held  among  them,  and  their  frequent  baptism*.  I* 
their  dealings  with  me  sobers  of  other  communion*  the  deslpiatum 
they  take  U Sables*,  is  Arabic  -%bbd4  (slug,  fjilri'h  from 

to  baptize,  thus  claiming  tho  toleration  extended  by  the  Koran  (Sun 
6,  73;  22,  17;  2,  69)  to  those  of  that  r.ame. 

* Recent  accounts  (1862)  represent  there  aathrtir.k  to  206  fafnUh-*. 
and  seeking  a new  settlement  on  tha  Tigris,  to  recap*  ths  puswsttor* 
to  which  they  are  exposed. 

* See  Noldeko's  admirable  JfaniUtische  GramnuUik,  Halle, 

* Narralio  oriyinis,  ritaurn,  ct  errorum  OuiXiaaorum  & Joanuim 
Rome,  1652. 
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and  A ngel  us  a Buncfco,  bpgan  to  labour  among  them 
at  Basrah  ; further  information  was  gathered  at  a Bome- 
whnt  later  date  by  Pietro  della  Valle1  and  Thevenot,*  and 
in  the  following  century  by  Koempfer,  Chardin,  and 
Niebuhr.  In  recent  times  they  have  been  visited  by 
Petermallll,  and  Albert  Sochi,  and  last  of  all  Liouffl*  pub- 
lished in  1880  a full  and  accurate  account  of  the  manners 
aud  customs  of  the  sect,  taken  from  the  lips  of  a converted 
Mandiean  himself.  For  our  knowledge  of  their  doctrinal 
system,  however,  we  must  of  course  still  depend  chiefly 
upon  the  sacred  books  already  mentioned,  consisting  of 
fragments  of  very  various  antiquity  derived  from  an  older 
literature.4  Of  these  the  lurgest  and  most  important  is 
the  Sid  n't  rabbd  or  “Great  Book,”  known  also  as  Ginzd 
(treasure),  consisting  of  two  unequal  parts,  of  which  the 
larger  is  called  “yamfnA  (to  the  right  hnnd)  and  the 
smaller  “s’mAlA”  (to  the  left  handj.becauseoi  the  manner 
In  which  they  are  bound  together.  In  Peter nmnn’s  edition 
the  former  occupies  three  hundred  and  ninety-five  large 
quarto  pages  and  the  other  only  one  hundred  and  thirty- 
right.  The  former  ix  intended  for  the  living ; the  latter  con- 
sists chiefly  of  prayers  to  be  read  nt  the  burial  of  priests. 
As  regards  doctrine,  the  work  is  exhaustive;  but  it  ischor- 
ucterized  throughout  by  diffuseness,  and  often  by  extreme 
obscurity,  besides  being  occasionally  self-contradictory , as 
might  be  expected  in  a work  which  consists  of  a number  of 
unconnected  paragraphs  of  various  authorship  and  date. 
The  last  section  of  the  “right-hand”  part  (the  “Book  of 
Kings”)  is  one  of  the  older  portions,  and  from  its  allusion 
to  “the  Persian  and  Arabian  kingB  ” may  be  concluded  to 
date  from  somewhere  between  700  and  000  a.  d.  Many 
of  the  doctrinal  portions  may  in  substance  well  bo  still 
older,  and  date  from  the  time  of  the  Bassanlds.  None  of 
the  MSS.,  however,  are  older  than  the  10th  century.* 

The  following  sketch  represents, os  faroscan  be  gathered 
from  these  heterogeneous  sources,  the  principal  features  of 
the  Mandrcan  system.  The  ground  and  origin  of  all  things 
Is  PfrA,  or  more  correctly  PArd  rabbd,  “the  great  abyss” 
(either  Persian  Pfr,  “old,”  or  from  , “to  split,”  comp, 
tho  Gnostic  ),  associated  with  whom,  and  forming  a 
triad  with  him,  are  the  primal  ibous  Ayar  xfvA  rabbd,  “the 
great  shining  aether,”  and  Maud  rabbd  d'ekdrd,  “ the  great 

l ReUebeechreibung , part  lv.,  Geneva,  1074. 

* Voyage au  Levant,  Parle,  1689. 

* Reieen  im  Orient,  il..  *47  u. 

4 Llouffi,  £tude*  *ur  la  Religion  , . . dr*  Soabboe,  Parle,  1880. 

* Mandiean  .MS8.  occur  in  the  British  Museum,  the  Bodleian 
Library,  the  Bl'blioikfque  Natlouale  of  Prance,  and  also  In  Rome, 
Weimar,  aud  Berlin. 

4 The  first  printed  edition  and  translation  of  the  SidrA  rabbd,  by 
Matth.  Norbcr*  (Cbdex  Snutrmte,  liber  Adami  appellatue,  8 vola., 
Copenhagen,  1815-16,  followed  by  a lexicon  In  1816,  and  an  onomas- 
ttcon  in  18)7),  Is  so  defective  as  to  be  quite  useless;  even  the  name 
Book  of  Adam  Is  unknown  to  the  Mandwaus.  Pctcrmann‘1  The 
ennrut  *.  Liber  magnus,  rulgo  “ Liber  Adami  " appellaiut,  opus  Man- 
d mv  rum  turn  mi  ponderit  (9  vola..  Lelpeic,  1867),  Is  an  cxcvlleut 
metallographic  reproduction  of  the  Parle  MS.  A critical  edition 
still  remains  adeaideratum.  Next  In  Importance  to  the SidrA  rabbd 
Is  the  SidrA  # VahvA.  or  '*  Book  of  John,*'  otherwise  known  as  the 
jyrdecMd'  Malkf.  or  “ Discourses  of  the  Kings,"  which  has  not  as 
yet  been  prlnted^aa  a whole,  although  portions  have  been  published 
by  Lors  bach  and  Tychsen  (see  Jfusrwm/.  MM.  u.  orient.  Lit.,  1B07, 
and  SUudlln'e  Itritr.  z.  Phil.  u.  Oereh.  *d,  Rrlig.  u.  Sitteulehre, 
1796  kj.).  The  KolAetA  (Ar.,  KholAwt,  “ Quintessence  or,  accord- 
ing to  lie  fuller  title  £npdnl  udrranht  d'matbitkd  unanekthd 
(**  Songs  and  Discourses  of  Baptism  aud  the  Ascent,"  via.,  of  the 
soul  after  death)  has  been  admirably  lithographed  by  Kuting 
(Stuttgart,  1867).  It  Is  also  known  as  SidrA  d‘nrthnAtha,“  Book  of 
Souls,"  and  beside  hymns  and  doctrinal  discourses  contains 
prayers  to  be  offered  by  the  prleets  et  sacrifice  and  at  meals,  a*- 
we)l  as  other  liturgical  matter.  The  Mandwan  marriage  aervlee 
occurs  both  in  Paris  and  In  Oxford  as  an  Independent  MS.  The 
XMtrdn,  hitherto  unpublished,  contains  the  ritual  for  atonement. 
The  A*far  mafirdsA/,  or  **  Book  of  the  Zodiac,"  Is  astrologies'  Of 
•mailer  pieces  many  are  magical  and  used  as  amulets. 


spirit  of  glory,”  usually  called  simply  AlAnA  rabbA.  The 
last-named,  the  most  prominent  of  the  three,  is  the  king 
of  light  properly  so  called,  from  whom  the  development  of 
all  things  begins.  From  him  emanates  Yardgnd  rabbA, 
“tho  great  Jordan,”  which,  as  the  higher  world  soul, 
permeates  the  whole  lether,  the  domain  of  Ayar.  Along 
side  of  MdnA  rabbd  frequent  mention  is  made  of  D’mtithi, 
his  “image,”  as  a female  power;  the  name  “image  of  tbe 
father”  arises  out  of  the  same  conception  as  that  which 
gives  riso  to  the  names  of  and  among  tbd 
Greek  Gnostics.  MdnA  rabbd  called  into  being  the  highest 
of  the  ttous  properly  so-called,  HayyA  KadmtiyA,  “Primal 
Life,”  and  then  withdrew  into  deepest  secrecy,  visiblolndeed 
to  the  highest  but  not  to  the  lowest  a?ons  (comp, 
and  ),  yet  manifesting  himself  also  to  the  souk 

of  the  more  pious  of  the  Mandteana  after  tbeir  separation 
from  the  body.  Primal  Life,  who  is  properly  speaking  the 
Mandiean  god,  has  theBaxne  predicates  as  the  primal  spirit, 
and  every  prayer,  as  well  as  every  section  of  the  sacred 
books  begins  by  invoking  him.1  Tho  extremely  fantastic 
delineation  of  the  world  of  light  by  which  HayyA  KadmdyA 
is  surrounded  (see  for  example  the  beginning  of  Sidrd 
rabbd)  corresponds  very  closely  with  the  M&nichean 
description  of  the  abode  of  the  “king  of  the  paradise  of 
light.”  The  king  of  light  “sits  in  the  for  north  in  might 
and  glory.”  The  Primal  Light  unfolds  himself  by  five  great 
branches,  vis.,  “the  highest  purest  light, the  gentle  wind, 
the  harmony  of  sounds,  the  voice  of  all  the  eeons,  and  tbe 
beauty  of  their  forms,”  all  these  being  treated  as  abstrac- 
tions and  personified.  Out  of  the  further  development 
and  combination  of  these  primary  manifestations  arise 
numerous  aeons  (‘UthrA,  “ splendours, “from  , “is  rich  ”), 
of  which  the  number  is  often  stated  to  be  three  hundred 
and  sixty.  They  are  divided  into  a number  of  classes 
(kings,  hypostases,  forms,  Ac.);  the  proper  names  by  which 
they  are  invoked  are  many,  and  for  the  most  partobscuro, 
borrowed  doubtless,  to  some  extent,  from  the  Parsec 
angelology.  From  the  First  Life  proceeds  as  a principal 
emanation  tho  “Second  Life,”  HayyA  TinyAnA,  generally 
called  Ytishairin.  This  last  name  is  evidently  meant  to 
be  Hebrew,  “Jehovah  of  tbe  heavens,”  the  god  of  the 
Jews  being  of  a secondary  rank  in  the  usual  Gnostic  utyle. 
The  next  emanation  after  Ytishamfn  is  “the  messenger  of 
life”  (MandA  d’bayyA,  literally  ),  the  most 

imijortant  figure  in  the  entire  system,  the  mediator  and 
redeemer,  the  and  the  Christ  of  the  Mandseans,  from 
whom,  as  already  stated,  they  take  their  name.  He  is 
occasionally  alsq  called  the  primal  man,  GabrA  KadmdyA, 
os  in  the  Kubbala  and  by  Maui.  Ytishamfn  desired  to 
raise  himself  above  the  Primal  Light,  but  failed  in  the 
attempt,  and  was  punished  by  removal  out  of  the  pure 
mtheriai  world  into  that  of  inferior  light.  The  one  world 
is  separated  from  the  other  by  water  channels  (H’ffkA 
MayyA).  MandA  on  the  other  hand  continues  with  the 
First  Life  and  MAnA  rabbA,  and  iscalled  his  “beloved  son,” 
the*4  first  born,”  “high  priest,”  and  “word  of  life.”  MandA 
makes  his  appearance  in  the  visible  world  in  a series  of  in- 
carnations beginning  with  the  three  brothers  Hibil,  Shithil, 
and  Antish  (late  Judteo- Babylonian  transformations  of 
the  well-known  names  of  tho  book  of  Genesis),  and  ending 
with  John  the  Baptist.  Of  the  first  three  the  most  highly 
honoured  is  Hibil,  almost  invariably  referred  to  as  “the 
brilliant  Hibil ; ” he  is  the  alter  ego  of  MandA,  his  image  in 
this  present  world,  having  the  same  predicates  and  the 
same  activities,  and  is  the  Jesus  Christ  of  the  Mandceans. 
The  Second  Life,  Ytishamfn,  has  as  the  last  of  three  sons 
HayyA  t'lftAyA,the  “Third  Life,”  the  most  distinguished  ol 

t The  use  of  the  word  ••  life  "in  a personal  sense  Is  usual  lo 
tlclsm;  compare  th©  of  Valentin,  and  el-bajkt  el-mual 
lama,  “ the  dark  life.*’  of  Manl  In  the  FihrUl. 
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the  * UthrA,  lienee  usually  called  their  father  (AbA  d'  'UthrA, 
AbAthilr^.  His  usual  epithet  ie  u the  Ancient”  ( AtlkA); 
and  he  is  also  called  “ the  deeply  hidden  and  guarded.” 
He  stands  on  the  borderland  between  the  hero  and  the 
hereafter,  like  the  mysterious  i rfxtrpynj*  rpirot  or  »enex 
terliu*  of  Mani,  whose  becoming  visible  will  betoken  the 
end  of  the  world.  AbAthdr  sits  on  the  furthest  verge  of 
the  world  of  light  that  lies  towards  the  lower  regions,  and 
weighs  in  bis  balance  the  deeds  of  the  departed  spirits  who 
ascend  to  him.  Beneath  him  was  originally  nothing  but 
a huge  void  with  muddy  black  water  at  the  bottom,  in 
which  his  image  was  reflected,  becoming  ultimately  solidified 
into  FtAhil,  his  son,  who  now  partakes  of  the  nature  of 
matter.  The  demiurge  of  the  Mandneans,  and  correspond- 
ing to  the  Ialdabaoth  of  the  Ophites,  he  at  the  instance  of 
his  father  frames  tho  earth  and  men, — according  to  some 
passages  in  conjunction  with  the  seven  bad  planetary 
spirits.  He  created  Adam  and  Eve,  but  was  unable  to 
make  them  stand  upright,  whereupon  Hibil,  Shithil,  and 
Amish  were  sent  by  the  First  Life  to  infuse  into  their  forms 
spirit  from  MAnA  rabbA  himself.  Hibil,  at  the  instance  of 
the  supreme  God,  also  taught  men  about  the  world  of 
light  and  the  icons,  and  especially  gave  them  to  know  that 
not  P’tahll  but  another  was  their  creator  and  supreme  God, 
who  as  “ the  great  king  of  light,  without  number,  without 
limit,”  stands  far  above  him.  At  the  same  time  he  enjoined 
the  protoplasts  to  marry  and  people  tho  world.  Ftalril  had 
now  lost  his  power  over  men,  and  was  driven  by  his  father 
out  of  the  world  of  light  iuto  a place  beneath  it,  whence  he 
shall  at  the  day  of  judgment  be  raised,  and  after  receiving 
baptism  be  made  king  of  the'Uthrd  with  divine  honours. 

The  underworld  is  made  up  of  four  vestibules  and  three 
hells  properly  so-called.  The  vestibules  have  each  two 
rulers,  Zartay  and  Zartanay,  Hag  and  Mag,  Gaf  and 
Gafan,  Anatau  and  Kin.  In  the  highest  hell  rules  alone 
the  grisly  king  Sh’diim,  “tho  warrior”;  in  the  story 
immediately  beneath  is  Giv,  “ the  great”;  and  in  the  lowest 
is  Knln  or  Karkiim,  the  oldest  and  most  powerful  of  all, 
commonly  called  “the  great  mountain  of  flesh”  (TurA 
rabbA  d’besrA),  but  also  “ tho  first-born  of  darkness.”  In 
the  vestibules  dirty  water  is  still  to  be  met  with,  but  the 
hells  are  full  of  scorching  consuming  fire,  except  Knin’s 
domain,  where  is  nought  but  dust,  ashes,  and  vacancy. 
Into  these  regions  descended  Hibil  the  brilliant,  in  tlio 
power  of  MAnA  rabbA,  just  as  in  the  Manicbiean  mythology 
the  “ primal  man,”  armed  with  the  elements  of  the  king  of 
light,  descends  to  a contest  with  tho  primal  doviL  Hibil 
lingers,  gradually  unfolding  his  power,  in  each  of  the 
vestibules,  and  finally  passing  from  hell  to  hell  reaches 
Karkum.  Hibil  allows  himself  to  be  half  swallowed  by 
the  monster,  but  is  unhurt,  and  compels  his  antagonist  to 
recognize  the  superiority  of  MAnA  rabbA,  the  God  of  light, 
and  to  divulge  his  profeundest  secret,  the  hidden  name  of 
darkness.  Armed  with  this  he  returns  through  the  suc- 
cessive bells,  compelling  the  disclosure  of  every  secret, 
depriving  the  rulers  of  their  power,  and  barring  the  doors 
of  the  several  regions.  From  the  fourth  vestibule  he 
brought  the  female  devil  RtihA,  daughter  of  Kin,  and  set 
her  over  the  whole  four.  This  RiihA,  the  mother  of  false- 
hood and  lies,  of  poisoning  and  fornication,  is  an  anti- 
Christian  parody  of  the  RuliA  d'KudshA  (Holy  Spirit)  of 
the  Syriac  Church.  She  is  the  mother  of  Ur,  the 
personified  fire  of  hell,  who  in  anger  and  pride  made  a 
violent  onset  on  tho  world  of  light  (compare  .the  similar 
occurrence  iu  tho  Manichcan  mythology),  but  was 
mastered  by  Hibil  and  thrown  in  chains  down  to  the, 
“ black  water,”  and  imprisoned  within  seven  iron  and  seven 
golden  walls.  By  Ur,  RiihA,  while  P'tAhil  was  engaged  in 
his  work  of  creation,  became  mother  of  three  sets  of  seven, 
twelve,  and  five  sons  respectively ; all  were  translated  by 
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FtAhfl  to  tho  heavenly  firmament  (like  the  Arcltons  of 
Mani),  the  first  group  forming  the  planets  and  the  next 
the  signs  of  the  zodiac,  while  the  third  is  as  yet  undeter- 
mined. Of  the  names  of  the  planets  Estera  (Istar,  Venus, 
also  called  RUbA  d’KudshA,  “holy  spirit"),  Enba  (Nebo, 
Mercury),  Sin  (moon),  KAwAn  (Saturn),  Bil  .(Jupiter), 
end  Nirfg  (Nirgal,  Mars)  reveal  their  Babylonian  origin ; 
II  or  II  lX  the  sun,  is  also  known  as  KAdush  and  Adiinay 
(the  Adonai  of  the  Old  Testament);  as  lord  of  the  planetary 
spirits  his  place  is  in  the  midst  of  them;  they  are  the 
source  of  oil  temptation  and  evil  amongst  men.  The 
houses  of  the  planets,  as  well  as  the  earth  and  a second 
world  immediately  to  tho  north  of  it,  rest  udc  i anvils  laid 
bv  Hibil  on  the  belly  of  Ur. 

In  the  Mandsean  represen' ation  the  Bky  is  an  ocean  of 
water,  pure  and  dear,  but  of  more  than  adamantine  solidity, 
upon  which  the  stars  and  planets  sail.  Its  transparency 
allows  us  to  see  even  to  the  pole  star,  who  is  the  central 
sun  aroutid  whom  all  the  heavenly  bodies  move.  Wearing 
a jewelled  crown,  he  stands  before  AbAthilr's  door  at  the 
gate  of  the  world  of  light ; the  Manda&ns  accordingly 
invariably  pray  with  their  faces  turned  northward.  The 
earth  is  conceived  of  as  a round  disk,  slightly  sloping 
towards  the  south,  surrounded  on  three  sides  by  the  sea  but 
on  the  north  by  a high  mountain  of  turquoises ; behind 
this  is  tho  abode  of  the  blest,  a sort  of  inferior  paradise, 
inhabited  by  the  Egyptians  drowned  along  with  Pharaoh 
in  the  Red  Sea,  whom  the  Mandsans  look  upon  as  their 
ancestors,  Pharaoh  himself  having  been  their  first  high 
priest  and  king.  The  total  duration  of  the  earth  they  fix 
at  four  hundred  and  eighty  thousand  years,  divided  into 
seven  epochs,  in  each  of  which  one  of  the  planets  rules. 
The  Sidr&  Jialbd  knows  of  three  total  destructions  of  the 
human  race  by  fire  and  water,  pestilence  and  sword,  a 
single  pair  alone  surviving  in  each  case.  In  the  Manda.*an 
view  the  Old  Testament  saints  are  false  prophets ; such  are 
Abraham,  who  aroso  six  thousand  years  after  Nu  (Noah) 
during  the  reign  of  the  Sun,  MfshA  (Moses),  in  whose  time 
the  true  religion  was  professed  by  the  Egyptians,  ar.d 
Shllmtin  (Solomon)  bar  Davith,  tho  lord  of  the  demons. 
Another  false  prophet  and  magician  was  Yishu  M’shihA, 
who  was  in  fact  a manifestation  of  the  planet  Mercury. 
Forty-two  years  before  his  day,  under  King  Pontius  Pilate 
therohad  appeared  tho  true  prophet  YahyA  or  John  son  of 
Zecharioh,  an  incarnation  of  Hibil,  of  whose  birth  and  child- 
hood fantastic  stories  are  told.  YahyA  by  a mistake  gave 
baptism  to  the  false  Messiah,  who  had  feigned  humility; 
on  the  completion  of  his  mission,  after  undergoing  a seeming 
execution,  he  returned  clothed  with  light  into  the  kingdom 
of  light  As  a contemporary  of  YahyA  and  the  false  Messiah 
Hibil’s  younger  brother  Amish  ’UthrA  came  down  from 
heaven,  caused  himself  to  be  baptized  by  YahyA,  wrought 
miracles  of  healing  and  of  raising  the  dead,  and  brought 
about  tho  crucifixion.of  tho  falso  Messiah.  He  preached  the 
true  religion,  destroyed  Jerusalem  (“  Urasblam,”  i.e.,  “tin 
devil  finished  it”),  which  had  been  built  by  Adiinay,  dispersed 
over  tho  world  the  Jews  who  had  put  YahyA  to  death,  and 
previous  to  his  return  into  tho  worlds  of  light  sent  forth 
three  hundred  and  sixty  prophets  for  tho  diffusion  of  thc- 
truc  religion.  All  this  speaks  of  intense  hatred  alike  of 
Jews  and  Christians ; the  fasts,  celibacy,  and  monastic  and 
anchoret  life  of  the  latter  aro  peculiarly  objectionable  to 
the  Mandaeans.  Two  hundred  and  forty  years  after  the 
appearing  of  the  false  Messiah  there  cause  to  the  world 
sixty  thousand  saints  out  of  Pharaoh's  world  to  take  the 
place  of  the  Mandicans,  who  had  been  completely  extirpated ; 
their  high  priest  had  his  residence  in  Damascus.  Tho  last 
false  prophet  was  M’hammad  or  Ahmat  bar  Rishat 
(Mohammed),  but  Amish,  who  remained  close  beside  him 
and  bis  immediate  successors,  prevented  hostilities  against 
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*be  true  believers,  who  claim  to  have  had  in  Babylonia, 
-antler  the  Abbosides,  four  hundred  placet  of  worship. 
Bvbaeqoent  persecutions  compelled  their  withdrawal  to 
AmmArah  in  the  neighbourhood  of  Wiait,  and  ultimately 
Ho  KhiLrist&n.  At  the  end  of  the  world  the  devil  Ur  will 
awallow  up  tha  earth  and  the  other  intermediate  higher 
worlds,  and  thereupon  will  burst  and  fall  into  the  abyss 
-uf  darkness,  where,  along  with  all  the  worlds  and  powers 
-of  darkness,  he  will  ultimately  cease  to  be,  so  that  thence- 
forward the  universe  will  consist  of  but  one  everlasting 
-world  of  light. 

The  chief  depositaries  of  these  Mandsan  mysteries  are  the  priest*, 
-who  enjoy  a high  degree  of  power  snd  social  regard.  The  priest- 
foood  has  three  grades.  (1)  the  Sh’kantU  or  deacon  is  generally 
<$hostn  from  episcopal  or  pnsstly  families,  and  must  be  without 
.bodily  blemish.  The  candidate  for  orders  must  be  at  least  nineteen 
JMHOlll  and  hare  undergone  twelve  years'  preparation  ; he  is  then 
•qualified  to  arslit  the  priesthood  in  the  ceremonies  of  religion. 
<2)  The  Tarmidd  (i.C,  “Talmid4,H  initiated  ")  or  priest  is  ordained 
l>y  a bishop  and  two  priests  or  by  four  priests  after  s long  and 
•ntiemcly  painful  period  of  preparation.  (3)  Tbs  Oaiuivri 
*;**  treasurer  w)  or  bi*oop,  the  highest  dignitary,  is  chosen  from  the 
«xhoIe  body  of  the  Tarmulis  after  a variety  of  testa,  and  possesses 
unlimited  authority  over  the  clergy  A supreme  priestly  rank,  that 
of  Risk  'ammo,  or  “ head  of  the  people,"  is  recognized,  bat  only  in 
(hcoty ; since  the  time  of  Pharaoh  this  sovereign  pontificate  bos 
•only  once  been  filled.  The  priestly  dress,  which  ia  all  white,  consists 
•of  drawers,  an  upper  garment,  and  a girdle  with  the  so-called  tdgi 
v ‘‘crown’’;  in  all  eereuwnlea  the  celebrants  must  b«  barefoot. 
By  far  the  most  frequent  and  important  of  the  religious  ceremonies 
is  that  of  baptism  (tnagbutha),  which  is  called  for  in  a great  variety 
of  cases,  not  ouly  for  children  but  for  adults,  where  consecration  or 
purification  is  required,  as  for  example  on  all  Sundays  and  feast 
■Jays,*  after  contact  with  a dead  body,  after  return  from  abroad, 
-after  npglectof  any  formality  on  the  part  of  a priest  in  the  discharge 
•of  LN  function*.  In  all  these  cases  baptism  is  performed  by  total 
■immersion  in  running  water,  bat  during  tbs  flvs  day*’  haptismal 
*f/*t?v«|  the  fits  i*  observed  wholesale  by  mere  sprinkling  of  large 
•masses  of  the  faithful  at  once.  The  Mandaians  observe  also  with 
ubb  eUtrcuU  of  bread  (pehtd)and  wine  (mambuga,  lit.  “fountain") 
« sort  of  enchariat,  which  has  a special  sanctifying  efficacy,  and  is 
mt’iHy  dispensed  at  festival  "but  only  to  baptized  persons  of  good 
repute  who  have  never  willingly  denied  the  Uandwan  faith.  In 
swerving  it  the  communicant  must  not  touch  the  boat  with  his 
-huger;  otherwise  it  loses  its  virtue.  The  hosts  aro  made  .by  the 
*siistt  from  unleavened  fine  flour.  A peculiar  act  of  piety  is  for  a 
layman  under  the  guidance  of  tbo  bishop  to  receive  tno  masaelctha 
<n  elevation"),  snd  thereby  become  a sort  of  ascetic,  a shaltnind  laid 
really  perfect").  The  Mandaran  places  of  worship,  being  designed 
-only  for  tho  priests  and  their  assistant*,  are  excessively  small, 
and  vc*y  simply  furnished  j two  windows,  a door  that  opens 
towards  the  south  so  that  thorn  who  enter  haTe  their  faces  turned 
toward*  tbs  polo  star,  • few  board*  in  the  corner,  and  a gabled  roof 
■complete  the  whole  structure  ; there  is  neither  altar  nor  decoration 
of  any  kind.  The  neighbourhood  of  running  water  (for  baptisms) 
a*  essential.  At  the  consecration  of  a church  the  sacrifice  of  a dove 
ftho  bird  of  Venus)  has  place  among  the  ceremonies.  Besides 
fiumlay* there  are  six  great  feasts:  (1)  that  of  the  New  Year  (Nauruz 
rabbi),  on  the  first  dny  of  the  first  month  of  winter ; (2)  Dchwd 
h'nina,  the  anniversary  of  the  happy  return  of  Ilibil  Zivd  from  the 
kingdom  of  darkness  into  that  of  light,  lasting  five  days,  beginning 
with  the  18th  of  the  first  month  of  spring;  (3)  the  Marwand,  in  com- 
tn^rnoniiion  of  the  drowned  Egyptians,  on  the  first  day  of  the  second 
month  of  spring;  (4)  the  great  five  day*  baptismal  festival  (pantshd), 
tiie  chief  feast,  kept  on  tho  five  intercalary  days  at  the  end  of  the 
second  month  of  summer, — daring  its  continuance  every  Man  dean, 
male  and  femalef  most  dross  in  white  and  hatha  thrice  daily;  (5) 
Dchwd  d’daimdna,  in  honour  of  one  of  the  throe  hundred  and  sixty 
Tri  ms,  on  rim  first  day  of  the  second  month  of  autumn;  (C)  Knnsho 
Zablii,  tho  preparation  feast,  held  on  the  last  day  of  tho  year.  Uiere 
mtv.  . ! mi  fast  days  called  m'battal  (Arab.),  on  which  it  is  forbidden 
to  kill  any  living  thing  or  eat  fl'-sh.  The  year  is  solar,  and  has  twelve 
months  of  thirty  days  each,  with  five  intercalary  days  between  tho 
eighth  and  the  ninth  month.  Of  the  seven  days  of  the  week,  next 
lo  Sunday  (hsbaliaba)  Thursday  lias  a special  *acrednes3  as  the  day 
->f  Ilibil  Zivd.  As  regards  secular  occupation,  tho  present  Mandamus 
qre  goldsmiths,  iron'v  irkera,  and  house  and  ship  carpenters.  They 
viraetise  polygara|rp  the  Sidrd  fiubhi  laying  great  stress  upon  the 
luty  of  procreation,  Jwt  few  of  thorn  aro  rich  enough  to  maintain 
more  than  two  wive*  In  tho  17th  century,  according  to  the  old 
•travellers,  they  numbered  about  20,000  families,  but  at  tho  present 
Jay  they  hardly  number  more  than  1200  souls.  In  external 
-p[*-aranoo  the  Mandsean  ii  distinguished  from  thm  Moslem  only 
by  x brown  coat  and  a Lt^ddoth  with  a cord  twisted 
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round  it  They  have  aeme  peculiar  death-bed  rites : s deacon  nun 
•oma  attendants  waits  upon  the  dying,  and  as  death  approach*** 
administers  a hath  first  of  warn  and  afterwards  of  eold  water ; a 
holy  drew,  consisting  of  seven  pieces  (rasta),  is  then  put  on  ; the 
feot  are  directed  towards  the  north  and  the  bead  turned  to  the 
south,  to  that  the  body  faces  the  pole  star.  After  the  burial  a 
funeral  feaat  is  held  in  the  hone#  of  mourning. 

The  Mandamus  are  strictly  reticent  sbout  their  theological  dog- 
mas in  the  presence  of  strangers  ; and  the  knowledge  they  actually 
possess  of  these  is  extremely  small.  The  foundation  of  the  system 
is  obviously  to  he  sought  in  Gnosticism,  and  more  particularly  in 
the  older  tvpo  of  that  doctrine  (known  from  the  serpent  symbol  as 
Ophite  or  haassene)  which  obtained  in  Mesopotamia  and  Further 
Asia  generally.  Bat  it  it  equally  plain  that  the  Ophite  nucleus 
has  from  time  to  time  received  very  numerous  and  often  curi- 
ously perverted  aocretions  from  Babylonian  Judaism,  Oriental 
Christianity,  and  Parsiam,  exhibiting  a striking  example  of 
religions  syncretism.  In  tho  Gnostic  basis  itself  it  is  not  difficult 
to  recognize  the  general  features  of  tho  religion  of  ancient  Baby 
Ionia,  and  thus  we  are  brought  nearer  a solution  of  the  problem  as 
to  the  origin  of  Gnosticism  in  general.  It  is  certain  that  Babylon  it, 
the  Beat  of  the  present  Manaseans,  must  bo  regarded  also  as  the 
cradle  in  which  their  system  was  reared  ; it  is  impossible  to  think 
of  them  as  coming  from  Palestine,  or  to  attribute  to  their  doctrines  a 
Jewish  or  Christian  origin.  They  do  not  spring  historically  from  the 
disciple*  of  John  tha  Baptist  (Aetsxvtii.  25;  xix.  3 tq. ; Rocaa.  Clem., 
i.  54) ; the  tradition  in  which  he  and  the  Jordan  figure  so  largely  is 
not  original,  and  is  therefore  worthless  ; at  the  same  tima  it  is  true 
that  their  baptismal  praxis  and  its  interpretation  place  them  in  the 
aame  religious  group  with  the  Hemerobaptists  of  Eusebius  (II.  R,  ir. 
22)  and  Epiphanies  (Harr. , xvii. ),  or  with  the  oect  of  disciples  of  John 
who  remained  apart  from  Christianity,  Their  reverence  for  Johu  is 
of  a piece  with  their  whole  syncretizing  attitude  towards  the  Nets 
Testament  Indeed,  as  has  been  seen,  they  appropriate  the  entire 
personal*  of  the  Bibio  from  Adam,  Seth,  Abel,  Enos,  and  Pharaoh 
to  Jesos  and  John,  a phenomenon  which  bears  witness  to  the  cloee 
relations  of  the  Mancircan  doctrine,  at  the  time  of  its  formation, 
both  with  Judaism  and  Christianity, — not  tho  less  closo  because 
they  were  relations  of  hostility.  The  history  of  religion  presents 
other  examples  of  tho  degradation  of  holy  to  demonic  figures  on 
occasion  of  religious  schism.  The  use  of  the  word  '*  Jonlau,"  even 
in.  the  plural,  lor  “sacred  water,"  is  precisely  similar  to  that  by 
the  NaaMenes  described  in  the  Phttosouluoncna  (v.  7)  ; tlicie 
J fi*yas  'lopMrnt  denotes  tho  spiritualizing,  sanctifying  fluid 
which  pervades  tho  world  of  light.  The  notions  of  the  Egyptians 
end  the  Red  Sea,  accord iug  to  the  same  work  (v.  16),  aro  used  by 
the  Berate  much  os  by  the  Mandxans.  And  the  r >iiti<#n  aaugwed 
by  the  Sctliiaus  (2tj<harof)  to  Seth  is  precisely  similar  to  that  given 
by  the  Maudaans  to  Abel.  Both  alike  are  merely  old  Babylonian 
divinities  in  a new  Biblical  garb.  The  genesis  of  Mandrcism  and 
the  older  gnosis  from  the  old  and  elaborate  BabylonioChaidrean 
religion  is  clearly  seen  also  in  the  fact  that  tho  names  of  the  old 
pantheon  (as  for  example  those  of  the  planetary  divinities)  are  re- 
tained, but  their  holders  degraded  to  the  position  of  demons,— a con 
elusion  confirmed  by  tbo  fact  that  tho  Mundrrans,  like  tho  allied 
Ophites,  Peratie,  aud  Manichamns,  certainly  have  their  original  seat 
in  Mesopotamia  and  Babylonia.  Great  caution  is  necessary,  in  the 
present  state  of  our  knowledge,  in  the  use  made  of  the  results  ol 
cuneiform  decipherment  in  relation  to  Babylonian  mythology  ; but 
so  much  seems  clear,  that  the  trinity  of  Ami,  Bil,  and  Eft  "in  tho 
old  Babylonian  religion  has  its  counterpart  in  the  Mandx&a  Pi. -a, 
Ayar,  and  Muni  rabbtL  Tho  D’muthd  of  Mdnd  is  tho  Da-.nkina, 
the  wife  of  £a.  mentioned  by  Daniascius  ns  haven,  wife  of  ’A 6t. 
Mandii  d’hayyd  and  his  imago  Hibil  Zivi  with  his  incarnations 
clearly  correspond  with  the  old  Babylonian  Marduk,  Mero- 
dach,  the  “first-born”  Bon  of  Ea,  with  his  incarnations,  tha 
chief  divinity  of  tho  city  of  Babylon,  the  mediator  ana  re- 
deemer in  the  old  religion.  Hibil’a  contest  with  darkness  has  its 
prototype  in  Marduk’s  battle  with  chaos,  the  dragon  Tiamnt,  which 
(another  striking  parallel)  partially  swallows  Marduk,  just  as  is 
related  of  Ilibil  and  the  Manichasan  primal  man.  Other  fcaturea 
are  borrowed  by  the  Mandxan  mythology  under  this  bead  from  tha 
well-known  epos  of  Istnr’s  dtscensus  ad  infero*.  The  sanctity  with 
which  water  is  invested  by  the  Msndmns  is  to  ba  explained  by 
this  fact  that  E«  has  his  seat  “in  the  depths  of  the  world  sea.” 

Compare  K.  Kc-Mk-r'a  srtlclo  " Handler'’  In  Ilenrng-Ptl'f*  IUat  mrpktopadi^ 
end  tho  Mme  settlor*  paper,  ” L'cber  GnoeK  u.  ettbebjrlnnkache  Religion »n  tl*» 
XMaerfk.  d.  tntunatiuMaltn  OritMWUltn-cengrttut  tu  Strlin  (Fkrtha, 

(K.  K.) 

MANDALAY,  the  capital  of  Independent  Bnrmah,  ia 
situated  about  2 miles  from  the  loft  bank  uf  tho  Irawadi 
river,  in  21*  59'  N.  lat.  and  96*  8'  E.  long.  It  was 
founded  by  the  king  of  Burmah,  who  transferred  to  it  the 
seat  of  government  from  Amarapura  in  1860.  The  city 
proper  is  laid  out  .in  a square,  each  side  of  which  is  n 
little  over  a mile  in  length.  It  is  enclosed  by  a croud- 
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iuted  brick  call  26  feet  high  and  3 feet  thick;  the  twelve 
gates  (three  on  each  aide)  are  surmounted  tvith  wooden 
watch-towers.  A deep  wet  moat,  100  feet  broad,  with  its 
escarp  60  foet  from  the  walls,  extends  along  all  four  sides  ; 
it  is  crossed  by  five  bridges.  The  palace  of  the  king 
occupies  the  central  space  of  the  city  ; the  walls  of  its  en- 
closure are  laid  symmetrically  with  thoso  of  the  city,  and 
each  face  is  about  370  yards  in  length.  The  outer  fence 
consists  of  a stockade  of  teak-wood  posts  20  feet  high, 
and  within  it  arc  tlueo  successive  enclosures,  bounded  by 
brick  walls.  The  palace  is  built  within  the  inner  enclosure  ; 
nud  its  front,  which  faces  the  east,  contaius  the  great 'hall 
of  audience,  2G0  feet  long,  composed  of  teak  timber,  elabo- 
rately carved  and  gilded,  erected  on  a terrace  of  brickwork 
10  feet  high.  It  is  in  the  form  of  a colonnade,  the  central 
part  running  back,  forming  a navo  with  two  side  aisles.  At 
the  extremity  of  this  nave  is  a space  like  a chancel  (said 
to  be  the  exact  centre  of  flic  city)  where  stands  the  throne, 
over  which  rises  a graceful  gilded  spire,  visible  from  all 
parts  of  the  city  and  surrounding  country.  Auother  featuro 
of  the  complex  palace  buildings  is  the  lofty  campanile. 
Around  the  palace  walls  a w ide  space  has  been  laid  out  as 
an  esplanade,  on  the  further  margin  of  which  aro  situated 
most  of  the  houses  of  the  princes,  ministers  of  state,  and 
court  officials.  The  city  may  bo  said  to  consist  of  two  parts, 
intramural  and  extramural ; tho  streets  in  the  former  run 
parallel  with  the  walls,  dividing  the  building  sites  into  rect- 
angular blocks.  The  majority  of  the  houses  are  constructed 
of  bamboos  and  bamboo  matting,  slightly  raised  from  the 
ground  on  posts,  with  hero  and  thero  a few  brick  and 
wooden  buildings.  Tho  streets  inside  the  city  are  very 
wide,  tho  principal  ones  being  lined  with  tamarind  trees. 
In  the  suburbs  the  roads  are  laid  out  with  something  of  tho 
same  regularity  os  in  tho  city,  but  aro  of  less  width,  with, 
the  exception  of  the  principal  road,  the  Kuladan  or  foreign 
<luartor,  inhabited  chiefly  by  Armenians,  Mughals,  and 
the  few  European  residents.  The  number  of  houses  in 
the  city  and  suburbs  is  said  to  bo,  in  round  numbers, 
12,000;  and  tho  population  is  roughly  estimated  at 
03,000.  Monasteries  and  pagodas  are  dotted  about  in 
open  spaces,  both  within  and  without  tho  walls.  Silk- 
weaving is  the  principal  manufacture. 

See  Fytche,  Burma  rati  and  Promt,  1S78. 

MANDAMUS,  Writ  of,  in  English  law,  is  usually 
described  as  a high  prerogative  writ,  containing  a command 
in  tho  name  of  tho  kiug,  and  issuing  from  the  King's 
Bench,  direct  id  to  persons,  corporations,  and  inferior  courts, 
ordering  them  to  do  a speciflc  act  within  the  duty  of  their 
office.  Direct  orders  from  the  sovereign  to  subjects  com- 
manding the  performance  of  particular  acts  were  common 
in  early  times,  and  to  this  class  of  orders  mandamus 
originally  belonged.  It  became  customary  for  the  Court 
of  King’s  Bencja  in  cases  where  a legal  duty  was  established 
but  no  sufficient  means  existed  for  enforcing  it,  to  order 
I>erformance  by  this  writ  At  all  times,  accordingly, 
mandamus  has  been  regarded  as  of  the  nature  of  an 
equitable  interference  supplementing  tho  deficiencies  of 
the  common  law.  When  the  object  sought  could  be 
equally  well  obtained  by  other  means,  as  by  an  action,  or 
by  any  other  form  of  proceedings,  then  mandamus  would 
not  lie.  A further  condition  of  mandamus  at  common  law 
was  that  it  lay  only  for  the  performance  of  acts  of  a public 
or  official  character.  The  enforcement  of  merely  private 
obligations,  such  as  thoso  arising  from  contracts,  was  not 
within  its  scope.  Further,  the  interference  of  the  court 
could  only  be  obtained  when  there  was  no  doubt  of  tho 
existence  of  tho  duty,  or  when  performance  had  been 
demanded  and  refusal.  Nor  would  the  writ  be  issued 
when  performance  had  become  impossible.  By  tho 
Common  Law  Procedure  Act,  1854,  the  plaintiff  iu  any 


-MAN  471 

action  other  than  replevin  and  ejectment  was  entitled  to 
claim  a writ  of  mandamus  to  compel  the  defendant  to 
discharge  any  duty  in  which  the  plaintiff  might  show  that 
ho  was  personally  interested,  or  from  the  non-pcrformanco 
of  which  ho  might  sustain  damage.  The  duties  so 
enforceable  must,  however,  bo  of  a public  character.  By 
tho  Judicature  Act,  1873,  a mandamus  may  bo  granted  by 
an  interlocutory  order  of  the  court  in  all  cases  in  which  it 
shall  appear  to  tho  court  to  be  just  and  convenient,  and 
subject  tq  such  terms  and  conditions,  if  any,  as  the  court 
slmll  think  just  Under  this  section  it  has  been  held  that 
tho  court  (which  now  includes  what  .was  formerly,  the 
Court  of  Chancery)  has  power  to  i*suo  a writ  of  mandamus 
in  ouy  cause  or  matter  pending  before  it,  but  when  tho 
cause  is  at  an  ond  the  power  is  gone.  And  "it  has  also 
l»een  held  that,  when  the  circumstances  are  such  as  would 
form  ground  for  an  application  for  the  old  prerogative  writ 
of  mandamus,  the  application  must  he  made  to  tho  Queen’s 
Bench  division,  which  has  taken  the  place  of  the  Court  of 
Queen's  Bench  on  the  old  system.  The  jurisdiction  of  the 
Court  of  Chancery  to  compel  specific  performance  of  con- 
tracts has  some  resemblance  to  mandamus  in  the  domain 
of  semi-public  law.  For  a collection  of  the  cases  in  which 
tho  prerogative  writ  of  mandamus  will  or  will  not  lie, 
reference  may  bo  made  to  Tapping  On  Mandamus,  and  to 
Selwyn’s  Nisi  Pntis,  art.  “ Mandamus.” 

The  writ  kt  p i -v.i  into  the  ln\v  of  the  United  States.  “There 
is  in  the  federal  judicially  an  employment  of  the  writ  substantially 
09  tho  old  prerogative  writ  in  the  King's  lkucti  practice,  oLo  os  a 
mode  of  exercising  appellate  jurisdiction,  nlso  ns  a proceeding 
ancillary  to  a judgment  previously  rendered,  iu  exercise  of  original 
jurisdiction,  ns  when  a circuit  court  having  rendered  a judgment 
against  a county  issues  a mandamus  requiring  its  officers  to  levy  a 
tax  to  provide  for  the  payment  of  the  judgment.”  And  in  tKe 
various  States  mandamus  is  used  under  varying  regulations,  man- 
date being  in  some  cases  substituted  os  the  nauio  of  the  proceeding. 
See  Abbott's  Law  Dictionary. 

MANDATE  (Mandatum).  The  contract  of  mandatum 
in  Roman  law  was  constituted  by  one  person  (the 
mandatarius)  promising  to  do  something  gratuitously  at 
the  request  of  another  (tho  mandator },  who  undertakes  to 
indemnify  him  against  loss.  The  jurist  distinguished  the 
different  coses  of  mandatum  according  as  the  object  of  the 
contract  was  the  benefit  of  tho  mandator  or  a third  person 
singly,  or  the  mandator  and  a third  person,  the  mandator 
and  the  mandatarius,  or  the  mandatarius  and  a third  person 
together.  When  tho  benefit  was  that  of  the  mandatarius 
alone,  the  obligations  of  the  contract  were  held  not  to 
arise,  although  the  form  of  the  contract  might  exist,  the 
commission  being  held  to  bo  merely  advice  tendered  to  the 
mandatarius,  and  acted  on  by  him  at  his  own  risk. 
Mandatum  was  classified  as  one  of  tho  contracts  established 
by  consent  of  the  parties  alone ; but,  as  there  was  really  no 
obligation  of  any  kind  until  tho  mandatarius  had  acted  on 
tho.  man  date,  it  has  with  more  propriety  been  referred  tc 
tho  contracts  created  by  the  supply  of  some  fact  (re).  The 
obligations  of  the  mandatarius  under  the  contract  were, 
briefly,  to  do  what  he  had  promised  according  to  his 
instructions,  observing  ordinary  diligence  in  taking  care  of 
any  property  entrusted  to  him,  and  handing  over  to  his 
principal  the  results  of  his  action,  including  the  right  to 
eua  in  hiB  name.  On  the  other  hand,  the  principal  was 
bound  to  recoup  him  his  expenses  and  indemnify  him 
against  loss  through  obligations  ho  might  have  incurred. 

The  essentials  and  the  terminology  of  the  contract  are  preserved 
in  moat  modern  systems  of  law.  But  in  English  law  mandate, 
under  that  name,  can  hardly  bo  said  to  exist  is  a so|Mimte  form  of 
contract  To  some  extent  the  law  of  msudatum  cor..  *}>onds  portly 
to  our  law  of  principal  and  agent,  partly  to  that  of  principal  and 
surety.  Story,  disputing  tho  assertion  that  “in  the  lavra  of 
England  tho  contract  of  mandatum  is  of  no  use,"  point*  out  that 
“ the  common  law  doe*  not  indeed  comprehend  under  that  appella 
tion  all  tho  contracts  of  mandate  according  to  the  civil  law, — such, 
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for  iximplt,  u mere  naked  acta  of  • jjeocy,  where  there  is  no  bailment 
or  anything  to  the  agent  But  for  the  most  part  the  principle* 
applicable  to  all  the  various  classes  of  mandate  have  a place  in  our 
la*",  although  they  may  be  differently  named."  The  difference, 
however,  is  more  than  one  of  name.  English  law  in  this  as  in  other 
eases  reaches  its  end  by  a different  method  through  different  prin- 
ciples from  those  of  tho  civil  law,  though  the  end  may  be  the  same. 

Mandate  is  retained  by  Story  and  others  to  signify  tho  contract 
more  generally  known  as  gratuitous  bailment.  It  is  restricted,  as 
he  points  out,  to  personal  property,  and  it  implies  the  delivery  of 
something  to  the  bailee,  both  of  which  conditions  are  unknown  in 
the  man  datum  of  the  civil  law.  Mandate  in  this  later  sense  is 
further  distinguished  from  deposit  in  that  the  custody  of  the  thlnj; 
is  the  principal  object  of  the  latter  contract,  while  in  the  former  it 
is  something  to  be  done  with  respect  to  tho  tiling,  though  Story 
holds  that  custody  and  performance  concur  in  both  contracts, 
—this  by  way  of  correction  of  8ir  W.  Jones's  distinction  that 
maudatc  consists  in  feasance  and  deposit  in  custody. 

MANDEVILLE,  Bbsxard  df.  (1670-1733),  ia  generally 
known  as  an  ethical  writer  of  debasing  and  degrading 
tendency,  but  lie  was  at  least  as  much  of  n humorist  as 
a philosopher,  and  set  up  as  an  analyst  of  “wliat  is,” 
repeatedly  disavowing  all  pretensions  as  a lawgiver  of 
“what  ought  to  be.”  Ho  was  a foreigner  by  birth,  n 
native  of  Rotterdam,  where  bis  father  practised  os  a 
physician  for  thirty  years.  A remarkably  eloquent  school- 
boy exercise,  De  Medicina  Oratio  Scholastics,  was  printed 
for  him  at  Rotterdam  in  1665.  Hs  studied  for  six  years 
nt  Leyden,  and  took  his  degree  in  medicine  in  1691,  bis 
inaugural  thesis  being  De  Chylosi  Vitiata.  Immediately 
afterwards  bo  came  over  to  England  **to  learn  tho 
language,”  which  be  did  to  some  purpose,  writing  it  with 
such  mastery  as  to  throw  doubts  upon  bis  foreign  extrac- 
tion. He  settled  in  London  as  a physician.  Tho  Fable 
of  the  Fees  is  the  general  titlo  of  the  miscellaneous  work 
by  which  bo  is  known  to  fame.  This  work  includes  tho 
fable  proper,  The  Grumbling  Hive , or  Knaves  Turned 
Honest  (some  two  hundred  doggerel  couplets,  published  as 
a sixpenny  pamphlet  and  pirated  as  a halfpenny  sheet  in 
1705);  Remarks  on  tho  fable  and  Art  Inquiry  into  the 
Origin  of  Moral  Virtue,  added  to  the  edition  of  1714 ; An 
Essay  on  Charity  Schools,  and  A Search  into  the  Origin  of 
Society,  added  to  the  edition  of  1723.  Owing  to  a curious 
misprint  in  an  edition  published  after  Mandeville'a  death, 
a wrong  date  is  commonly  assigned  to  the  Grumbling  Ilive, 
and  the  contemporary  point  of  it  consequently  missed.  It 
appeared  during  tho  heat  of  the  bitterly  contested  elections 
of  1705,  when  the  question  before  the  country  was  whether 
Marlborough's  war  with  France  Bhould  be  continued.  Tho 
cry  of  tho  high  Tory  advocates  of  peace  was  that  tho  war 
was  carried  on  purely  in  the  interests  of  the  goneral  and 
the  men  in  office  ; charges  of  bribery,  peculation,  hypocrisy, 
every  form  of  fraud  and  dishonesty,  were  freely  cast  about 
among  tho  electors.  It  was  amidst  this  excitement  that 
Mandeville  sought  and  found  an  audience  for  his  grimly 
humorous  paradox  that  “private  vices  arc  public  benefits,” — 
that  individual  self-seeking,  ambition,  greed,  vanity,  luxury, 
are  indispensable  to  tho  prosperity  and  greatness  of  a nation. 
“ Fools  only  strive  to  make  a great  an  honest  hive.”  Tho 
bees  of  his  (able  grumbled  as  many  Englishmen  were  dis- 
loosed  to  do, — “ cursed  politicians,  armies,  fleets,”  whenever 
there  came  a reverse,  and  cried,  “Had  wo  but  honesty  1” 
Jove  at  last  in  a passion  swore  that  he  would  “rid  the 
bawling  hive  of  fraud,”  and  filled  the  hearts  of  the  bees 
with  honesty  and  all  the  virtues,  strict  justice,  frugal  living, 
contentment  with  little,  acquiescence,  in  the  insults  of 
enemies.  Straightway  the  flourishing  hive  declined,  till 
in  time  only  a small  remnant  was  left  ; this  took  refuge 
in  a hollow  tree,  “blest  with  content  and  honesty,”  but 
destitute  of  arts  and  manufactures.  The  Grumbling  Hive 
was  in  fact  a political  jeu  d'esprit , full  of  the  impartial 
mocker}'  that  might  be  expected  from  n humorous  foreigner, 
and  with  os  much  ethics!  theory  underlying  it  os  might  lw» 
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expected  from  a highly  educated  man  in  nn  oge  of  active 
ethical  speculation.  The  underlying  theory  was  made 
explicit  in  the  Remarks  and  the  Inquiry  into  the  Origin 
of  Moral  Virtue,  published  in  1714.  But  his  purpose  in 
dwelling  on  the  text  that  private  vices  are  public  benefits 
was  still  rather  the  invention  of  humorous  paradoxes  than 
the  elaboration  of  serious  theory.  Dr  Johnson,  who  owned 
that  Mandeville  “opened  his  views  into  real  life  very 
much,”  considered  that  tho  fallacy  of  his  argument  lay  in 
his  defining  neither  vices  nor  benefits.  But  such  a 
criticism  as  this  overlooks  the  hinge  on  which  all 
Mandoville’s  paradoxes  turn.  /He  does  define  virtue  and 
vice  very  precisely,  in  accordance'  with  tho  curreut 
orthodoxy  of  the  time.  He  “gives  the  name  of  virtue  to 
every  performance  by  which  man,  conlrary  to  tho  impulse 
of  nature,  should  endeavour  the  benefit  of  others,  or  tho 
conquest  of  his  own  passions,  out  of  a rational  ambition  of 
being  good”;  while  “everything  which,  without  regard  to 
the  public,  man  should  commit  to  gratify  any  of  his 
appetites”  is  vica  His  paradoxical  humour  has  amp’s 
scope  in  tracing  how  much  vice  and  how  little  virtue 
there  is  in  the  world,  when  the  terms  are  thu3  strictly 
defined.  He  finds  aclf-love  (a  vio©  by  the  definition) 
masquerading  in  mauy  virtuous  disguises,  lying  at  the  root 
of  asceticism,  heroism,  public  spirit,  decorous  conduct, — at 
the  root,  in  short,  of  all  the  actions  that  pass  current  as 
virtuous  These  actions  are  not  virtuous  by  the  definition, 
because  not  performed  solely  “ out  of  a rational  ambition 
of  being  good.”  “ This  is  the  way,"  Dr  Johnson  says,  “ to 
try  what  is  vicious,  by  ascertaining  whether  more  evil 
than  good  is  produced  by  it  on  tho  w:ho!o.”  Mandeville 
would  at  once  have  admitted  this,  but  his  definition  com-, 
polled  him,  in  determining  virtue  and  vice,  to  consider  also 
the  motive.  And  having  regard  to  the  motive,  *tfr 
nearer  we  search  into  human  nature,  the  more  we  shall  be 
convinced  that  tho  moral  virtues  are  the  political  offspring 
which  flattery  begot  upon  pride.”  Man,  “an  extraordinary 
selfish  and  headstrong  as  well  as  a cunning  animal,”  has 
been  induced  to  subordinate  his  own  appetites  to  the  good 
of  others,  by  the  dexterous  management  of  politicians  and 
moralists,  who  have  worked  upon  his  pride  to  persnad" 
him  that  self-indulgence  is  worthy  only  of  the  brutes,  and 
altogether  “unbecoming  tho  dignity  of  such  a sublime 
creature  as  himself.”  When  Mandeville,  in  the  1723 
edition  of  the  fable,  applied  his  analysis  of  self-regarding 
motives  to  the  institution  of  charity  schools,  at  that  time 
a highly  fashionable  form  of  munificence,  a great  outcry 
was  made  against  his  doctrines;  his  hook  was  presented  to 
the  justices  by  the  grand  jury  of  Middlesex  as  being  of  an 
immoral  and  pernicious  tendency, and  a copy  was  condemned 
to  be  burnt  by  lud  common  hangman.  Mandeville’s  defence 
of  himself  was  that  bis  remarks  were  “designed  for  tho 
entertainment  of  people  of  knowledge  and  education,"  and 
that  bis  inquiry  could  hardly  be  intelligible  except  to  those 
accustomed  to  matters  of  speculation;  and  he  claimed  that 
ho  had  “ diverted  persons  of  great  probity  and  virtue  and 
unquestionable  good  sense;”  The  truth  is  that,  to  be 
rightly  understood,  the  prose  part  of  Mandeville’s  fable 
mast  be  read  in  connexion  with  Lord  Shaftesbury’s  ethical 
writings ; the  intention  to  ridiculo  the  amiable  but  some- 
what feebly  reasoned  theories  of  that  moralist  is  most 
apparent  in  tho  Search  into  the  Origin  of  Society,  but 
many  lurking  references  may  ba  detected  elsewhera  If 
Mandeville  were  taken  seriously,  ho  would  oartainly  b« 
open  to  the  charge  of  conveying  the  impression  that  those 
who  restrain  tbeir  appetites  and  sacrifice  personal  interests 
for  the  public  good  make  fools  of  themselves,  and  are  the 
dupes  of  a designing  society.  ’ But  his  main  purpose  seems 
to  have  been  to  entertain  himself  and  others  at  tho  expense 
of  moro  serious  but  leas  quick-witted  theorixars 


M A N D E 

Besides  Lis  political  and  philosophical  parerga,  Mandeville 
wrote,  in  1711,  a medical  treatise,  Of  the  Hypoehondruxck 
an d Hysterick  Passions — their  symptoms,  causes,  and  cures. 
The  treatise  is  in  the  form  of  a dialogue,  and  is  “ inter- 
spersed with  inatructiro  discourses  on  the  real  art  of  physic 
itself,  and  entertaiuing  remarks  on  the  modern  practice  of 
physicians  and  apothecaries/  In  this,  with  the  same 
entertaining  style  and  clear  and  subtle  judgment,  he  pro* 
tests  against  and  ridicules  speculative  therapeutics,  and 
pleads  for  patient  diagnosis  and  careful  observation  and 
recoid  of  facta  His  own  theories  about  the  animal  spirits 
and  their  connexion  with  “the  stomachic  ferment*1  are  fanci- 
ful enough,  bat  ho  shows  an  intimate  acquaintance  with  the 
scientific  methods  of  Locke,  and  a warm  admiration  for 
Sydenham.  The  Virgin  Unmasked;  Free  Thoughts  on 
Religion,  the  Church , and  NalionXil  Happiness ; An 
Inquiry  into  the  Causes  of  the  frequent  Executions  at 
Tyburn ; An  Inquiry  into  the  Origin  of  Honour,  and 
Usefulness  of  Christianity  in  War — are  titles  of  other 
works  of  Mandeville ; but  all  that  Is  characteristic  of  him 
os  a thinker  and  humorist  may  be  found  in  the  Fable  of 
the  Bees,  (w.  m.) 

MANDEVILaJS,  Jehan  de,  the  name  claimed  by  the 
compiler  of  a singular  book  of  travels,  written  in  French, 
and  published  between  1357  and  1371.  By  aid  of  trans- 
lations into  many  other  languages  it  acquired  extraordinary 
popularity,  while  a few  interpolated  words  in  a particular 
edition  of  the  English  version  have  gained  for  Mandeville 
ia  modern  times  the  spurious  credit  of  being  “ the  father 
of  English  prose.11 

In  his  preface  the  compiler  calls  himself  a knight,  and 
states  that  he  was  bom  and  bred  in  England,  of  the  town 
of  St  Albans;  bad  crossed  tho  sea  on  Michaelmas  Day 
1322;  had  travelled  by  way  of  Turkey  (Asia  Minor), 
Armenia  the  little  (Cilicia)  ond  the  great,  Tartary,  Persia, 
Syria,  Arabia,  Egypt  upper  and  lower,  Libya,  great  part  of 
Ethiopia,  Chaldsea,  Amazonia,  India  the  less,  the  greater, 
and  tho  middle,  and  many  countries  about  India;  bad 
often  been  to  Jerusalem ; and  hdd  written  in  Romance  as 
more  generally  understood  than  Latin.  In  the  body  of 
the  work  we  hear  that  he  had  been  at  Paris  and  Con- 
stantinople ; had  served  the  sultan  of  Egypt  a long  time 
in  his  wars  against  the  Bedouins,  had  been  freely  addressed 
by  him  on  the  corruption  of  contemporary  Christendom, 
had  been  vainly  offered  by  him  a princely  marriage  and  a 
great  estate  on  condition  of  renouncing  Christianity,  and 
bad  left  Egypt  under  Sultan  Melech  Madabron,  i>., 
Mujaffar  or  Mudhaffar1  (who  reigned  in  1346-47);  Lad 
been  at  Mount  Sinai,  and  had  visited  the  Holy  Land  with 
letters  under  the  great  seal  of  the  sultan,  which  gave  him 
extraordinary  facilities;  had  been  in  Russia,  Livonia, 
Cracow,  Lithuania,  “ en  roialme  daresten  " (I  de  Daresten 
or  Silistria),  and  many  other  parts  near  Tartary,  but  not 
in  Tartary  itself ; had  drunk  of  the  well  of  youth  at 
Polombe  (Quilon  on  the  Malabar  coast),  and  still  seemed  to 
feel  the  Dettcr;  had  taken  astronomical  observations  on 
the  way  to  Lamary  (Sumatra),  as  well  as  in  Brabant, 
Germany,  Bohemia,  and  still  farther  north ; had  been  at 
an  islo  called  Patben  in  the  Indian  Ocean ; had  been  at 
Cansay  (Hangchow-fu)  in  China, and  had  served  the  emperor 
of  China  fifteen  months  against  the  king  of  Manzi ; had  been 
among  rocks  of  adamant  in  the  Indian  Ocean ; had  been 
through  an  haunted  valley,  which  he  places  near  Mill©- 
storacU  ( - Millescorath,  i.e.t  Malasgird  in  Armenia) ; had 
been  at  many  great  feats  of  arms,  but  had  been  incapable 
of  performing  any  himself ; had  been  driven  home  against 
his  will  ia  1357  by  arthritic  gout  (despite  the  well  of 


1 The  on  In  Madabron  apparently  representa  the  Arabic  punatlon, 
though  iu  us®  In  auch  a c ase  is  very  odd. 
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youth  !) ; and  hod  written  his  book  as  a consolation  for  Lis 
“wretched  rest.”  The  paragraph  which  states  that  he 
Lad  had  his  book  confirmed  at  Rome  by  the  pop*  is,  bow* 
ever,  an  interpolation  of  the  English  version. 

This  recital  is  of  itself  enough  to  provoke  some  little 
questioning,  and  on  investigating/be  sources  of  the  book 
it  will  presently  be  obvious  that  port  at  least  of  the  per 
sonal  history  of  Maudevill©  is  mere  invention.  Under 
these  circumstances  the  truth  of  any  part  of  that  history, 
and  even  the  genuineness  of  the  compiler's  name,  become 
matter  for  serious  doubt.  No  contemporary  corroboration 
of  the  existence  of  such  a Jeh&n  de  Mandeville  seems  to 
bo  known.  Some  French  MSS.,  not  contemporary,  give  a 
Latin  letter  of  presentation  from  him  to  Edward  111.,  but 
this  is  so  hopelessly  vogue  that  it  might  have  beer 
penned  by  any  writer  on  any  subject  At  Lidgc,  in  the 
abbey  of  the  Guilelmites,  now  pulled  down,  there  certainly 
was  in  the  16th  century  a tomb  of  a man  in  armour  said 
to  be  Mandeville ; but  the  'old  French  inscription  showed 
no  name,  and  tho  arms  were  quite  unlike  those  of  the 
Mandevilles,  earls  of  Essex  ; while  the  Latin  inscription, 
stating  that  the  tomb  was  Mandeville’s,  and  that  he  died 
nt  LiiSge  on  November  17,  1371,  is  not  only  apparently 
much  later  in  atyle,  but  confounds  him  with  a physician 
called  “ad  Barbara, ” who  is  said  in  a printed  Latin 
edition  of  Mandeville  to  have  met  him  first  at  Cairo  and 
again  at  Lilge,  and  to  have  persuaded  and  helped  him  to 
write  his  travels.8 

Leaving  this  question,  thcro  remains  the  more  complex 
one  whether  the  book  contains,  in  any  measure,  facts  aorl 
knowledge  acquired  by  actual  travels  and  residence  in  tho 
East.  Wo  believe  that  it  may,  but  only  as  a small  por- 
tion of  the  whole,  and  that  confined  entirely  to  the  section 
of  the  work  which  treats  of  the  Holy  Laud,  and  of  the 
different  ways  of  getting  thither,  as  well  as  of  Egypt,  and 
in  general  of  what  we  understand  by  the  Levant. 

The  prologue  indeed  points  almost  exclusively  to  the 
Holy  Land  as  the  subject  of  the  work.  The  mention  of 
more  distant  regions  comes  in  only  towards  the  end  of  this 
prologue,  and  (iu  a manner)  as  an  afterthought.  As 
regards  tho  writer's  claim  to  havo  travelled  in  those  more 
distant  regions,  it  Is  somewhat  astonishing  to  find  that  any 
modern  editor  could  have  regarded  this  as  possibly  founded 
in  truth.  And  tho  apology  sometimes  made  for  thq  book, 
as  only  a compilation  of  what  was  regarded  as  truth  iu  the 
writer's  age,  is  not  tenable  ia  the  face  of  the  frequent 
assertion  (explicit  or  implicit)  that  he  had  himself  been  in 
the  remotest  regions  spoken  of,  and  had  witnessed  some  of 
the  most  marvellous  circumstances  that  he  details.  To 
this  we  shall  recur  later,  for  the  bearing  of  these  state 
men  Is  can  only  bo  appreciated  when  the  true  derivation 
of  the  matter  about  the  further  East  shall  havo  been 
exhibited. 

By  far  the  greater  part  of  these  more  distant  travel*,  extending 
in  fact  front  Trobizond  to  Ormua,  India,  the  Indian  Archipelago, 
end  China,  and  back  again  to  western  Asia,  has  been  appropriated 
from  the  narrative  of  Knar  Odoric  (written  in  1330).  These  nasaage*, 
as  served  up  by  Mandeville,  are  almost  always,  indeed,  swollen  with 
interpolated  particulars,  usually  of  an  extravagant  kind,  whilst  Id 
no  few  cases  the  writer  has  failed  to  understand  the  passages  which 
he  adopts  from  Odoric  and  professes  to  give  aa  his  own  experiences. 
Thus  (p.  193)*  in  appropriating  a passage  of  Odoric  about  tortoises 

* Thia  physician  Is  called  in  a French  MS.  “ Jchan  de  Bourgoigue 
dit  a la  Barbe."  M.  Michelant  once  saw  the  title  of  a medical  of 
botanical  treatise  bearing  the  name  of  Jehan  de  Bourgoigue.  Can  he 
also  hare  written  these  travels  under  a feigned  name  f 

* Page  Indications  like  this  refer  to  passages  in  the  1366  redosue 
of  Halliwell's  edition,  as  being  the  most  ready  of  access.  Bat  all 
these  passages  have  also  been  verified  as  substantially  occurring  ia  the 
French  M3,  from  Lord  Ashburnbam's  library  mentioned  below  (of 
1371  a.D.),  cited  A,  and  in  that  numbered  xxxix.  of  the  Grenville 
collection  (B.  M.),  which  dates  probably  from  the  early  part  of  the 
15th  century,  cited  G. 
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af  great  sire,  seen  in  Champa,  these  aw  described  as  “anmla” 
[Ipmecons,  A.»  limassons , 0.)  whose  shells  were  as  big  as  cottage*. 

• In  another  plaoo  (p.  209).  where  Odoric  has  given  a most  curious 
and  veracious  account  of  the  Chinese  custom  of  employing  tame 
Cormorants  to  catch  fish,  the  cormorants  are  converted  by  Maude- 
villa  into  “ little  beasts  called  loyrts  (fayre,  A.),  which  are  taught 
to  go  iuto  the  water  ” (the  word  loyre  being  apparently  uaed  how 
for  “ otter,  **  hUra,  for  which  the  Provencal  is  luria  or  loirty. 
\V"here  Odoric,  describing  the  court  of  the  Great  Khan,  mentions 
the  genuine  Tartar  custom  which  forbade  any  man  in  entering  to 
set  down  his  foot  on  the  threshold  of  the  door  {an  etiquette  which 
P.  della  Valle  found  still  in  force  at  Ispahan  in  the  17th  century), 
Mandeville  quite  fails  to  understand  the  point  (Boe  p.  220). 

At  a very  early  date  the  coincidence  or  Mandeville’s  stories  with 
those  of  Ouoric  was  reeognired,  insomuch  that  a MS.  of  Odoric, 
which  is  or  was  in  the  chapter  library  at  Mai  nr,  begin*  wi  th  the 
words  : IneipU  Itinerarriui  fidtlis  freUris  Qdoriti  som  Militia  Men- 
davit  per  Indiaui;  licet  hie  [read  tffql  prins  et  alter  poster  in* 
pereyrinationem  suam  dexripsit.  At  a Infer  day  Sir  T.  Herbert 
calls  Odorio  **  travelling  companion  of  our  Sir  John  “ ; and  Parchoa, 
with  most  perverse  injustice,  whilst  calling  Mandeville,  next  to 
Polo,  “if  next,  . . .-the  greatest  Adas  traveller  that  ever  the 
world  had,”  insinuates  that  Odoric’s  story  was  stolen  from 
Mandoville’a.  Mandeville  hiuiBclf  ia  crafty  enough,  at  least  in  one 

Kmge,  to  anticipate  criticism  by  suggesting  the  probability  of  his 
ring  travelled  with  Odoric  (see  p.  282,  and  below). 

Much  again  of  Maude  villa’s  matter,  particularly  in  Asiatic  geo- 
graphy and  history,  is  taken  bodily  from  the  book  of  Haytoa,  an 
Armenian  of  princely  family,  who  became  a monk  of  the  Prwmon- 
strant  order,  and  in  1307  dictated  this  work  on  the  East  in  the 
French  tongue  at  Poictiers,  outof  his  own  extraordinary  acquaint- 
ance with  Asia  and  its  history  in  his  own  time. 

It  is  curious  that  no  passage  in  Mandeville  can  be  plansibly 
traced  to  Marco  Polo,  with  one  exception.  This  is  (p.  183)  where 
he  states  that  at  Ormus  the  people,  during  the  great  heat,  lie  in 
water, — a circumstance  mentioned  by  Polo,  though  not  by  Odoric. 
We  should  suppose  it  most  likely  that  this  fret  had  been 
interpolated  in  the  copy  of  Odoric-  used  by  Manderille;  for, 
if  ho  had  borrowed  it  direct  from  Polo,  he  would  have  borrowed 


more. 

A good  deal  about  the  manners  and  customs  of  the  Tartars  ia 
demonstrably  dorived  from  the  famous  work  of  the  Franciscan  John, 
of  Plano  O':  pin i (see  Cabpini,  vol.  v.  p.  132),  though  pooribly 
the  immediate  source  for  Mandeville  may  bare  been  some  popmm 
compilation.  For  though  the  passages  m question  are  all  to  be 
found  in  Carpini,  more  or  1cm  exactly,  the  expression  is  condensed 
and  the  order  changed.  For  examples  compare  Mamieville,  p.  260, 
on  the  tasks  done  by  Tartar  women,  with  Plano  Carpini,  p.  643  ; 1 
Mandeville,  p.  250,  on  Tartar  hAbits  of  eating,  with  Plano  Carpini 
pi*.  639-40  ; Maudaville,  p.  231,  on  the  titles  borne  on  the  seals  of 
the  Great  Khan,  with  Plano  Carpini,  p.  715,  &c. 

The  account  of  Preeter  John,  and  all  the  wonders  of  his  court 
and  realm,  is  taken  from  the  famous  JSpistU  of  that  imaginary 
potentate,  which  was  so  widely  diffused  in  tin  13th  century,  and 
created  that  renown  which  made  it  incumbent  on  every  traveller  in 
Asia  to  assume  his  existence,  and  to  find  some  new  tale  to  tell  of 
him.  Many  fabulous  stories  again  of  monsters,  such  as  Cyclopes, 
sciapodes,  hipropodes,  tnonoscclides,  anthropophagi,  and  men 
whose  heads  dtu  grow  beneath  their  shoulders,  of  the  phccnix  and 
the  weepiug  crocodile,  such  as  Pliny  has  collected,  ore  introduced 
here  and  there,  derived  no  doubt  from  the  popular  versions  of 
SolinuS.  And  interspersed,  especially  in  the  chapters  about  the 
Levant,  are  the  stories  and  legends  that  were  retailed  to  every 
pilgrim,  such  as  the  legend  of  Seth  and  the  grains  of  paradise  from 
which  grew  the  wood  of  the  cross,  that  of  the  shooting  of  old  Coin 
by  Lantech,  that  of  the  castle  of  the  sparrow-hawk  (which  appears 
in  the  tale  of  Meltuina),  those  of  the  origin  of  tho  balsam 
plants  at  Matarfya,  of  the  dragon  of  Cos,  of  the  river  Sabbation, 


Even  in  that  part  of  the  book  which  may  be  admitted  with  prob- 
ability to  represent  some  genuine  cxpcricuce,  there  axe  distinct 
traces  that  another  work  has  been  mado  use  of,  moTe  or  less,  as  an 
aid  in  the  compilation,  we  might  almost  say  as  a framework  to  fill 
up.  This  Is  the  itinerary  of  the  German  knight  William  of  Jlcldtn- 
sele,  written  in  1336  at  the  desire  of  Cardinal  Talleyrand  de  Peri- 
gord.*  A cursory  comparison  of  this  with  Mandeville  leaves  no 
aoubt  of  tho  fact  that  the  latter  lias  followed  its  thread,  usiug  its 
suggestions,  and  on  many  subjects  its  expressions,  though  digress- 
ing and  expanding  on  every  side,  and  too  often  eliminating  the 
singular  good  sense  of  the  German  traveller.  After  such  a compari- 
son we  may  indicate  as  examples  Roldensele's  account  of  Cyprus 
(Mandeville,  p.  28,  and  p.  10),  of  Tyro  and  the  coast  of  Palestine 
'Mandeville,  29,  30,  33,  34),  of  the  journey  from  Gaza  to  Egypt  (34), 


1 Via,  In  D'Awsac’s  ed.  in  tom.  It.  of  [tee.  dt  Vcyaaee  et  de  iUmeirtt,  pah.  by 
the  S*e  it0O4o«^  law. 

* Ii  i*  foun.1  m the  Tfutaurut  of  CnnUlai,  1001.  v.  pt.  II.  p.  94,  and  la  e*L  Of 

same  by  17?s,  lT.  33;. 


pentge*  about  Babylon  of  Egypt  (40V  about  moeoa  (42),  tno 
general  account  of  Egypt  (41),  too  pyramids  (52),  some  of 
the  particular  wonders  of  Cairo,  such  as  the  skvc-iuarkct,  tho 
chicken-hatching  stoves,  and  the  apples  of  |mradisc,  t.e.,  plantains 
(49),  the  lied  Sea  (57),  the  convent  on  Sinai  (68,  60),  the  account 
of  ths  church  of  the  Holy  Sepulchre  (74-76),  Ac.  The  following 
may  be  quoted  as  a specimen,  showing  how  Mandeville  has  at  once 
followed  Boldensele  and  deviated  from  his  good  sense 

Mdenetft  fed.  BMnage,  p.  MTV.  MendmHU  (p,  BV), 

uSn»t  phtr&  andaaoruia  irotiomenfa,  11  Now  tfeu  1 fthcll  rrak  of  anatinrr 

fl^ons  pyramidal*  Inter  A11*  **>«t  doo  this*  . . . th*t  Ii  O'  \*y  of  the  <i*rmr* 
Uitr»  tiincnMinUnls  et  »lfltodln**.,  itc  Of  (hat  **«  caa-M  to  be  made, 

maxim i i , ter’  Ira*  e*  politla,  Is  qutliu  . . . Am’  lb-*/  be  made  of  Mono,  fall 
Inrcnl  ki  ipiurai  dl?er»<jnun  idkinia?TiTn.  well  ra  ul«  of  mason '«  craft ; of  which 
. . . DWuut  tlmpCleto  Inc  maxim*  tiro  be  mamUnwly  groat  and  Mali, 
memurmrnt*  fuisae  gramtli  Pharaortt,  *od  Ilia  otter  isTnat  an  great.  . . . An-1 
et  ate  e*  -ppebant,  good  reratn  nnllo  abnre  the  Ganwra,  wlthant.  W»  many 
mode  eat;  q**t*  neo  od  ImpocemU®  aetipturra  of  dtrtie  languagn-  Anil 
nee  ad  aerramlam  annonnm  . . . loco*  hire  aay  (hat  they  are  arpulchma  of 
In ijui» pyrajnlJ*lKi9 eptm (kprehrnrlthir  great  Lord*  . . . but  that  la  not  true; 

. . . V'  ruin  qaod  nwnuiacat*  eant,"<tc.  for  all  Dm  common  nmeur  and  apt-ech 
la  . . . that  they  be  the  Gann- 1 a of 
Joseph." 

It  will  be  seen  from  these  inaications,  ana  more  particularly  from 
tho  specific  analysis  given  below,  that  there  is  only  a small  residuum 
•of  the  book  to  which  genuine  character,  as  containing  the  oxnori- 
cnees  of  the  author,  can  possibly  be  attributed.  Yet,  as  haB  been 
intimated,  the  borrowed  stories  are  frequently  claimed  as  such 
experiences.  We  have  already  alluded  to  61 andevi lie’s  claim  (p.  4) 
to  nave  visited  distant  ports  of  Asia ; to  have  drunk  of  the  Foun- 
tain of  Youth,  a favourite  medieval  fable  which  lie  interpolates  in 
Odoric’s  account  of  Malabar  (169) ; to  his  assertion  that  bo  had 
visited  Lamary  (Sumatra),  and  indeed  that  he  had  gone  beyond  it  to 
33*  16'  of  S.  lat  (181-82)  ; and  that  he  bod  been  at  a certain  other 
island  in  the  Indian  Archipelago  (190).  1I«  alleges  also  that  he 
had  witnessed  tho  curious  exhibition  of  the  garden  of  transmigrated 
souls  (described  by  Odoric)  at  Cansay,  Hangcliow-fu  (211). 
He  and  bis  fellows  with  their  valets  had  remained  fifteen  months 
in  service  with  the  emperor  of  Cathay  in  his  wars  against  the  king 
of  Msnzi, — Manzi,  or  Southern  China,  having  ceased  to  have  any 
existence  as  a separate  kingdom  some  seventy  years  before  the  time 
referred  to.  Similar  false  statements  are  found  at  pp.  219,  235, 
248,  271.  Bat  the  moat  notable  of  these  passages  occurs  in  hia 
adoption  from  Odorio  of  the  story  of  the  Valley  Perilous  (232). 
Thia  is,  rn  its  original  form,  apparently  founded  on  real  export*  .ice* 
of  Odorio  viewed  through  a nose  of  excitement  and  superstition. 
Mandeville,  whilst  swelling  the  wonders  of  the  tale  with  a variety 
of  extravagant  touches,  appears  to  safeguard  himself  from  the 
reader’s  possible  discovery  tout  the  tale  was  stolen  by  the  interpola- 
tion: “And  some  of  our  fellows  accorded  to  enter,  and  some  not.  So 
there  wore  with  us  two  worthy  men.  Friars  Minor,  that  were  of  Lom  - 
hardy,  who  said  that  if  any  man  would  enter  they  would  go  in  with 
us.  And  when  they  hod  said  so,  upon  the  gracious  trust  of  God 
and*  of  them,  wo  caused  mass  to  bo  sang,  and  mado  every  man  to 
be  shriven  and  bousollcd  ; and  then  we  entered,  fourteen  persons  ; 
but  at  our  going  out  we  were  but  nine,”  Ac. 

In  referring  to  this  passage  it  is  only  fair  to  recognize  that  the 
description  (though  tho  suggestion  of  the  greatest  part  exists  in 
Odoric)  display's  a good  deal  of  imaginative  power  ; and  there  is 
ranch  in  the  account  of  Christian’s  passage  through  the  Valley  of 
the  Shallow  of  Death,  in  Banyan's  famous  allegory,  which  indicates 
a possibility  that  John  Bunyso  may  have  reed  and  remembered  thia 
episode  either  in  Mandcviile  or  in  Hakluyt’s  Odoric. 

Such  a passage,  however,  os  that  which  we  recently  quoted,  and 
which  appears  to  exist  in  all  the  MSS.  and  versions  that  have  been 
examined,  leaves  no  room  for  tho  rehabilitation  of  Manderillc’s 
character  as  regards  conscious  mendacity.  But  it  does  not  neces- 
sarily follow  that  the  whole  work  ia  borrowed  or  fictitious. 
There  are  other  examples  in  medieval  works  of  travel  in  which 
fiction  has  been  linked  to  true  experiences.  Even  the  great 
Moorish  traveller  Ibn  Batuta,  accurate  nod  veracious  in  the  main, 
seems,  in  one  part  at  hast  of  his  narrative,  to  invent  experiences ; 
and  in  such  works  as  those  of  John  of  Hcsc  and  Arnold  von  Harff, 
we  have  examples  of  pilgrims  to  the  Holy  Laud  whose  narratives 
begin  apparently  in  sober  troth,  and  gradually  pass  into  flourishes 
of  fiction  and  extravagance.  So  in  Mandevillo  also  we  find  various 
particulars  which  we  are  unable  to  trace  to  other  writers,  and  which 
may  therefore  bo,  provisionally  at  l«wt,  assigned  to  tho  writer’s 
own  experience,  or  to  knowledge  acquired  by  colloquial  intercourse 
in  the  East' 

It  is  difficult  to  doride  on  the  character  of  hia  statements  as  to 
recent  Egyptian  history.  In  his  account  of  that  country  (pp.  37, 
38)  thonyh"  tho  scries  of  the  Comanisn  (*.«.,  of  tha  Rthri  Mntnc- 
lukc)  sultans  is  borrowed  from  Hayton  down  to  tho  accession  of 
Me lech natter,  t . e. , Kt-Mnlik  el-Nasir  Mohammed  ibn  Kaliun,  whs 
came  first  to  the  throne  in  1299,  Mandevillo  appears  to  speak  from 
his  own  knowledge  when  he  adds  that  thia  “ MelechnaMcr  reigned 
long  and  governed  wisely.”  In  fact,  though  twice  displaced  in  tha 
early  part  of  his  life,  Malik  Nifir  reigned  till  1341.  a duration  un- 
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jorslleled  in  Mohammedan  Egypt,  whilst  we  are  told  that  during 
.he  last  thirty  years  of  his  reign  Egypt  rose  to  a high  pitch  of 
frealth  and  prosperity.  Msndcville,  however,  then  goes  on  to  s»y 
(hat  his  eldest  son  Alelec/umader  was  choson  to  succeed,  bnt  this 
prince  was  caused  pririly  to  be  slain  by  bis  brother,  who  took  tho 
kingdom  under  the  name  of  Melcehmadabron.  “ And  he  wasfioldan 
when  I departed  from  those  countries.”  Now  Btalik  N4*ir 
Mohammedr  wire  followed  in  succession  by  no  less  than  eight  of 
his  sons  in  thirteen  years,  the  first  three  of  whom  reigned  in 
abnegate  only  a fow  months.  The  names  mentioned  by  Monde* 
ville  appear  to  represent  those  of  the  fourth  and  sixth  of  the  eight, 
▼ix.,  El-MaUk  cf*§alih  ‘Imddu-d-din,  anJ^EI-Malik  ei-J/u^a/ar 
Zsinu-d-din  Hiijj ; and  these  the  statements  of  Manderille  do  not 
fit 

Among  particulars  which  seem  to  suggest  personal  knowledge 
may  be  instanced  the  very  good  description  of  tho  Bedouins  (p.  64), 
starting  from  that  of  BoMcnsde,  out  largely  and  accurately 
expanded  ; the  use  of  carrier  pigeons  in  Syria  (p.  118)  ; the  inti* 
mat  ion  that  the  Red  Sea  was  frequented  by  Venetian  merchants 
trading  with  India  (p.  140).  There  are  some  other  particulars 
which  the  author  can  hardly  have  witnessed,  but  which  may  pos- 
sibly  have  been  heard  in  cornmnnication  with  other  travellers  (if  not 
borrowed  from  some  untraced  source).  Such  are  the  practice  of 
polyandry  in  a certain  island  (p.  287),  and  the  rite  of  fraternal 
adoption  between  two  pessons  by  drinking  each  other’s  blood  (195). 
The  mention  of  Ani  in  Armenia  with  its  thousand  churches  (148) 
is  probably  derived  from  some  book ; the  city  and  its  thousand 
churches  arc  mentioned  by  'William  of  Rubrouck. 

On  several  occasions  the  writer  indicates  some  acquaintance  with 
Arabic,  though  the  words  are  not  always  recognizable,  owing  per* 
haps  to  the  carelessness  of  copyists  in  such  matters.  Thus  (p.  142) 
he  gives  the  Mohammedan  confession  of  faith  as  La  ellet  ella 
Mackcnuth  rorts  aiIa(jRosd-aUat  A.)  (Li  iliba  ilia  'lldh  Muhamma- 
dan rasulu  ’lldh) ; (p.  50)  the  Arabic  names  of  tho  wood,  fruit,  and 
sap  of  the  balsam  plant ; (p.  99)  tho  name  of  bitumen,  “ alkatran  '* 
(a/-Aufc4») ; (p.  131)  three  titles  of  the  Koran,  vix.,  *' A Moran," 
(is.,  vtijhaf,  “written  sheets  or  page*,"  “a  copy  of 
tho  Koran "),  and  llanna  (i.*.,  / ianm , in  the  sense  of  “sacred, 
inviolable") ; (p.  168)  the  names  of  the  three  different  kinds  of 
pepper  (long  pepper,  black  pepper,  and  white  pepper)  aa  sorbotin, 
fuirvl,  and  nano  or  bauo  (fulfxd  is  tho  common  Arabic  word  for 
pepper,  the  others  we  cannot  explain  with  any  confidence);  (p.  192) 
the  name  of  the  elephant  (bat  in  A.  this  runs  : El  apelU  on  Ut  let 
oliohans  vaeJut). 

Manderille  again,  in  some  passages  (and  especially  in  one  which 
is  familiar  from  its  being  cited  by  Dr  Johnson  in  the  preface  to  his 
dictionary)  shows  a correct  idea  of  the  form  of  the  earth,  and  of 

C'tion  m latitude  ascertained  by  observation  of  the  pole  star  ; he 
ws  that  there  arc  antipodes,  and  that  if  ships  were  rent  on 
voyages  of  discovery  they  might  sail  round  the  world.  Anil  he 
tells  a curious  story,  which  he  had  heard  in  his  youth,  how  a 
worthy  man  did  travel  ever  eastward  until  he  came  to  his  own 
conn  try  again  (p.  188).  But  on  the  other  hand  he  repeatedly 
asserts  tho  old  belief  that  Jerusalem  was  in  tho  centre  of  the  world 
(79,  183),  whilst  lie  maintains  in  proof  of  this  that  at  the  equinox 
a spear  planted  erect  in  Jerusalem  costa  no  shadow  at  noon,— 
which  if  true  would  only  show  that  the  city  was  on  the  equator. 

Britf  Ana!yu». — Prolofee.  Chaps.  1.-1U.  The  wsy  to  Constantinople  t the 
«rca>1tra  Mid  holy  places  there  ; the  Greek  blanda,  Greek  Church.  Ac.  Chaps, 
tvs-v.  Constantinople  sad  Palestine;  Rhodes,  Cyprus,  coast  of  Palestine;  Egypt 
and  Babylon  of  Kaypt;  the  Sinai  desert  end  convent  (these  two  chapters  on  the 
liases  of  fkildeaMle  ; succession  of  AyuMto  and  Mameluke  sultana  from  HaytonX 
Chays.  y.-x.  Palestine  amt  the  holy  places  (Hie  moat  original  pert  of  the  work, 
bat  baaed  occasionally  cm  BciiltntdeX  Chap.  xl.  Syria,  various  routes  from 
Western  Eurcpe:  description  of  Tartary  (the  steppe  coontiy  shoot  the  VcJga, — 
rtfry  good,  tl:ocoh  expressly  not  from  personal  experience).  Chap.  all.  On  the 
Serecena  and  their  rchfrtcc.  Mohammed,  Ac.  (partly  based  on  boidtnteie}. 
Chap.  silt.  Countries  of  A»'a  and  Africa;  Journey  to  the  East  from  Tlebl rood 
(this  and  on  to  chap.  xx.  Inclusive  Is  all  based  on  Odorlc,  srlth  -Interpolations 
ad  ftfiJlarm).  Chap,  x si.  The  Great  Khan;  the  history  of  Jenghls  and  his  *uc* 
cesHors  (from  Bayton,  with  something  from  Plano  Carplnl).  Chap.  xxll.  The 
court  and  splendour  of  the  khan,  his  paper-money,  Ac.  (from  Odorlc).  Chap. 
xxIU.  Costoms  of  the  Tartars.  Ac.  (chtefty  from  Plano  Carplnl).  Chap.  xxlv. 
Countries  of  Asia  shortly  described  (fiono  Bay  ton).  Chap.  xxvl.  The  lamb-plant 
(from  Odotic),  with  much  added  about  Alexander  and  the  shut  up  nations,  «rl  16n», 
and  other  monsters.  Chap,  xxril.  The  royal  estate  of  Prctter  John  (chiefly  front 
the  “ Letter”  of  Prader  John,  with  something  from  Hayton);  the  Old  Man  of  tho 
Mountain  (front  OdorieX  Chap.  xxrllL  Tho  Valley  Perilous  (from  Odorlc.  with 
iBYrndUns),  fallowed  by  a quantity  of  fabulous  geography  of  mixed  and  uncertain 
origin.  Chape,  axis  , xxx.  Similar  hotchpotch  continued  (from  tbe  romance 
of  Alexander,  the  letter  of  Preeler  John,  Fllnlan  fable*.  &c\  Chap.  xxxl. 
Thu  retisra  journey  from  Cathay,  Ac.  (from  Odorlc).  The  epilogue. 


Tits  oldest  known  MS.  of  the  original  is  the  osrlof  Asbburohom's 
M3.  Libri  xxlv.,  dated  1371,  but  nevertheless  very  ineocurate  in 
proper  names.  The  English  version  wo*  made,  at  least  is  early  ax 
tho  beginning  of  the  15th  century,  from*  French  MS.  defective  be- 
tween p.  36  L 7 f “ And  there")  of  Halliwell’a  edition  and  p.  62  L 25 
("And  that  Valer"),  and  is  represented  in  this  state  by  nearly 
every  known  English  MS.  It  was  completed  and  revised  by  two 
independent  editor*,  neither  of  them  later  than  the  first  quarter  of 
tho  15th  century.  One  of  there  revisions  is  represented  by  tho 
British  Museum  MS.  Egcrton  1962,  and  the  very  badly  abbreviated 


Bodleian  MS.  • Mu*.  116.  Tbe  other  is  represented  by  the 
British. Museum  MS.  Cotton  Titus  C.  xvL  The  first  printed  edition 
of  the  English  version  is  apparently  the  undated  edition  of 
Pynson,  which  give*  the  version  in  its  origins)  defective  shape. 
So  do  Wynkyn  tie  Wordo'a  edition  of  1493  and  eleven  edition* 
before  1725,  except  that  they  insert  a paragraph  seemingly  abbre- 
viated from  the  revision  represented  by  Cotton  Titos  C.  xvi.  This 
latter  revision  was,  however,  followed  in  fall  by  the  edition*  of 
1725  and  1727,  and  is,  iu  Holliwell's  editions,  the  text  now 
current  Tho  other  revision  seems  never  to  liar o beeu  printed. 

That  none  of  the  forms  of  tho  English  version  can  conceivably 
be  from  the  same  hand  which  wrote  the  original  work  is  mads 

Gtcnt  to  any  critical  reader  by  their  glaring  error*  of  translation. 

t the  form  now  current  asserts  in  tne  preface  that  it  was  rns.de 
by  Manderille  himself,  and  this  assertion  has  been  taken  on  trust 
by  almost  all  modern  historian!*  of  English  literature.  The  wore* 
of  the  original  “jo  eusse  ccst  livret  mis  cn  latin  ....  mats  . . . 
je  1’ay  mis  cn  rfimant " were  mistranslated  as  if  “ je  eusec  ” meant 
“ I had  ” instead  of  “ I should  have,"  and  then  (whether  of  fraud ri- 
lent  intent  or  by  the  error  of  a copyist  thinking  to  supply  aa 
accidental  omission)  the  words  were  added  “ and  translated  it  a.cn 
out  of  Frensche  into  Englyssche."  Sebonborn  and  Mfi truer 
respectively  seem  to  have  been  tbe  first  to  show  that  the  current 
Latin  and  English  texts  cannot  possibly  have  been  made  by 
Manderille  himself.  Dr  J.  Vogels  states  the  same  nf  un printed 
Latin  versions  which  he  has  discovered  in  tho  British  Museum,  and 
he  has  proved  it  as  regards  the  Italian  version. 

The  terseness,  the  simplicity,  and  the  qnaintnoes  of  the  English 
version,  together  with  the  curiosity  of  the  subject-matter,  will 
always  make  it  delightful  reading  ; but  the  title  “father  of  English 
prose,"  which  in  its  stricter  sense  already  belonged  to  King  Allred, 
mast  in  its  looser  senso  l>c  now  transferred  to  wicklifle. 

See  SchSaborn**  Btblioora^hitrKe  niff»iwA«myfw  fcVr  d(t  RHia-DetehrHb mg 
dti  Sir  John  i/andtcilU,  BrttlkU.  IMS;  >llt*n«r»  A.'f#r-7r.*rA*  I,  iL 

pp.  l i-O-AO ; letters  bv  E.  B.  KictiolMa  In  The  Acadetof  of  November  1L  11**.  arid 
February  IX,  tSSl-  VorcLs,  “ Dxs  Verkiltulss  der  ItalieBlsclien  Version  der  Reis*. 
bc»clir«lbaog  Maudevlik's  ttsr  fnuuuisckca  ” In  a FiUethnft,  iem  Gfw ixamns 
r«  liotn  tar  Frier  itlntt  300/ihriyn  Beetthtut  pneietmrt  eon*  lekrtr- 
Cethtimu » d'i  Cre/eidtr  Gymnarittmi,  Berm,  in**.  sad  hie  foetheomtuf  “ HaaJ- 
•dirirtiiche  L'nteniuchungeo  iibar Maude r ilk’s RekuteYcbi c ibnsK."  La  VotkaWIer'a 
Jlomamttcht  Fortehmoen ; also  for  the  blbhoffnpliy  of  edi  tines  ac-J  trait  static  as,  up 
to  1867,  Toblcr's  BibiiofrapAia  pr opraphiea  Fatxtllnx,  See  also  Tele'*  CaiKajf 
on  J the  War  Thither  (Hakluyt  Society),  I.  »7,  2S,  oa  Uta  toarces  of  the  book.  At 
least  two  critical  edition*  are  uodorttood  to  be  In  preperattoo— by  Voge!s(Ftvacle 
and  EnjcUshX  and  by  Micbelanl  (Frcocii,  for  the  SocM'4  do  l Orlcat  Latin X Oa 
a French  Lapidaire  and  ether  works  attributed  to  Manderille  *»o  PanaJcra 
Lapidalree  /ran$au  du  mu  yen  Aye,  Paris,  IS  87,  pp.  18*- 204.  (E.  B.  N.-H.  T.) 

MANDI,  a Dative  state  in  the  Punjab,  India,  lying 
between  31°  23'  45"  and  32*  4'  N.  lat,  and  between 
76*  40'  and  77*  22'  30"  E.  long.,  and  bounded  on  the  N. 
and  E.  by  Kullu,  on  the  S.  by  Suket,  and  on  the  W.  by 
KdngrA.  The  country  ia  very  mountainous,  being  intersected 
by  two  great  parallel  ranges,  reaching  to  an  average  height 
of  from  5000  to  7000  feet  above  eea.  The  valleys  between 
the  hill  ranges  are  very  fertile,  and  produce  nil  the  ordinary 
grains,  besides  more  valuable  crops  of  rice,  maize,  sugar- 
cane, poppy,  and  tobacco.  Salt-mucs  contribute  about 
onc-third  of  tbe  state  revenue.  Iron  is  found  in  places, 
and  also  gold  in  small  quantities.  The  area  of  the  statu 
is  estimated  at  about  1200  square  miles,  and  a census 
in  1861  gives  tho  population  as  147,017.  The  chiof, 
a Rdjput  by  caste,  enjoys  an  approximate  income  of 
£36,500,  and  the  state  pays  a tribute  to  the  British 
Government  of  £10,000  a year.  Mandi  town,  the  capita), 
is  situated  on  the  Bids,  in  31*  43'  N.  lat  and  76*  53' 
E.  long. 

MANDINGOES,  otherwise  known  as  Wakgarawa, 
Malinkjw,  or  Wakorb  (tho  lost  probably  their  primitive* 
designation),  are  one  of  tho  most  widely  distributed  and 
important  peoples  of  ‘Western  Africa  to  tho  north  of  the 
equator,  and  perhaps  form  tbe  best  representatives  of  tins 
Negro  stock.  Tho  country  of  Manding,  from  which  their 
ordinary  name  is  derived,  is  a comparatively  small  di*trict 
on  both  banks  of  the  Niger,  about  the  intersection  of  12° 
N.  lat  with  9*  E long.  A Mandingo  empire,  usually  called 
after  Mali,  tho  chief  town,  which  stood  on  the  bank  of  the 
Niger  to  tho  north  of  Bur£,  was  founded  by  a certain 
prince  Baramindaoa  or  Baramangole  in  the  12th  century; 
and  its  power  was  gradually  extended  till,  iu  the  rqkgn 
of  Mansa  Musa  (1311-31),  Songhai,  Timbuctoo,  and,  in 
fact,  the  whole  of  the  Sudan  with  the  exception  of  Gexint: 
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on  the  Niger,  were  more  or  less  thoroughly  subjugated. 
Timbuctoo  finally  fell  into  the  bauds  of  the  Berbere  about 
1433;  bnt  Mali  remained  a leading  state  and  its  capital 
a great  commercial  centre  till  the  beginning  of  the  16th 
century,  when  Omar  Askia,  prince  of  Songhai,  captured  the 
city.  The  Mali  dynasty  was  a Mohammedan  one ; and, 
though  some  sections  of  the  Mandingo  race  are  still  pagans, 
the  greater  number  are  ardent  supporters  of  Islam.  Of 
the  preseut  grouping  and  relations  of  the  states  in  which 
they  are  the  dominant  element  detailed  information  does 
not  exist;  but  such  accounts  as  those  of  Benjamin 
Anderson  (Journey  to  Musardu,  the  cajrital  of  the  Western 
Mandingoes,  New  York,  1870)  show  that  some  of  them  are 
possessed  of  a considerable  share  of  barbaric  civilisation. 
According  to  Dr  Quintin,  the  leading  areas  of  Mandingo 
occupation  are  the  country  watered  by  the  great  head- 
streams  of  the  Senegal  (the  Faleme,  the  Bating,  Ac.),  the 
district  to  the  south  of  the  lower  course  of  the  Gambia, 
and  the  coast  region  of  Susu  to  the  north  of  Sierra  Leone. 
The  Mandingoes  are  generally  tall  and  strongly  built ; 
black  in  complexion,  aud  harsh  and  ugly  in  features,  but 
with  a spirited  and  intellectual  expression.  They  are  great 
traders,  work  in  iron  and  gold,  weave  cotton  doth,  tan 
excellent  leather,  and  regularly  cultivate  a considerable 
variety  of  crops — rice,  cotton,  tobacco,  kola,  potatoes. 
Their  clay-built  walled  towns  often  contain  8000  to  10,000 
inhabitant*,  and  villages  and  hamlets  are  thickly  scattered 
over  the  country. 

Besides  Park’s  Travels  (In  which  the  Mandingoes  play  o promin- 
ent part)  see  Barth,  TrateU  in  Central  Africa*  and  Dr  L.  gnintin, 

* ■ Etude  ethnogr.  sur  lea  pays  entre  le  S^n^gal  et  Is  Niger,”  in  Bull, 
de  la  Soe.  dc  Qlogr.,  Pans,  1881. 

MANDLA,  a district  in  the  chief  commissioriership  of 
the  Central  Provinces,  India,  lying  between  22*  14'  and 
23*  22'  N.  lat,  and  between  80*  and  81*  48'  E long.,  is 
boundod  on  the  N.E  by  Rewah  state,  on  the  6.E.  by 
BilAspur,  on  the  S.W.  by  Balaghat,  and  on  the  W.  by 
ceoni  and  Jabalpur.  It  has  an  area  of  4719  square  miles, 
and  the  headquarters  ore  at  Mandla  town.  The  district 
consists  of  a wild  highland  region,  broken  up  by  the  valleys 
of  numerous  rivers  and  streams.  In  the  lower  valleys 
there  is  abundance  of  rich  black  cotton  soil,  while  in  the 
less  favoured  valleys  a light  friable  soil  is  found.  The 
Nerbudda  river  flows  through  the  centre  of  the  district, 
receiving  several  tributaries  which  take  their  rise  in  the 
Maikal  Hills,  a range  densely  clothed  with  sdl  forest,  and 
forming  part  of  the  great  watershed  between  eastern  and 
western  India.  The  loftiest  mountain  is  Chaurldadar, 
about  3400  feet  high.  Tigers  and  wild  beasts  abound,  and 
the  proportion  of  deaths  caused  by  wild  animals  is  greater 
in  Mandla  than  in  any  other  district  of  tbo  Central 
Provinces. 

The  census  of  1872  disclosed  a population  of  213,018  (males, 
110,478  ; females,  102,645).  The  aboriginal  or  hill  tribes  num- 
ber more  strongly  in  Manila  than  in  any  other  district  of  the 
Central  Provinces,  the  Gonaa  being  alone  returned  at  113,800. 
Mandla  town,  with  a population  cf  4936,  is  the  only  place 
in  the  district  with  upwards  of  2000  inhabitants.  Of  the 
total  area  of  4719  square  miles,  630  were  returned  in  1881  as  culti- 
vated, and  2530  os  cultivable.  In  the  same  year  54,431  acres  were 
devoted  to  the  production  of  rice,  and  75,196  to  wheat,  while  other 
food  graina  occupied  199,062  acres.  Fibres  and  sugar-cane  rue  pro- 
duced in  considerable  quantities.  The  magnificent  sal  forests  which 
formerly  clothed  the  highlands  of  the  district  have  suffered  gr.  atly 
from  the  nomadic  system  of  cultivation  practised  by  the  hill  tribe?, 
who  cut  down  and  burn  the  wood  on  the  hill-sides,  and  sow  tbeir 
crops  in  the  ashes.  Of  lata  years,  however,  measures  have  been 
taken  to  prevent  farther  damage  to  the  forests.  The  only  local 
manufacture  consists  in  the  weaving  of  coarse  cotton  cloth.  The 
total  gross  revenue  of  the  district  in  1881  was  returned  at  £21,398, 
of  which  £8999  was  derived  from  the  land.  There  are  46  Govern- 
ment and  aided  schools.  The  cost  of  officials  and  police  was  £6396. 
The  district  has  a bad  reputation  for  fever 

MANDOLINE  See  Lute. 
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MANDRAKE,  Mandragora^oJUinarum,  L.,  of  tho 
potato  family,  order  Solanaeest,  is  a native  of  Spain,  Sicily, 
Crete,  Cilicia,  Syria,  Ac.,  and  North  Africa  (Benth.  et 
Hook.,  Gen.  PL , ii  p.  900;  and  DC.,  Prod,  xiit.  p.  466). 
It  has  a short  stem  bearing  a tuft  of  ovate  leaves,  with  a 
thick  fleshy  and  often  forked  root  The  flowers  are  soli- 
tary, with  a purple  bell-shaped  corolla.  The  fruit  is  a 
fleshy  orange-coloured  berry.  The  mandrako  has  been  long 
known  for  its  poiqpnous  properties  and  supposed  virtues. 
It  acts  as  on  emetic*  purgative,  snd  narcotic,  and  wa9  much 
esteemed  in  old  times;  but,  except  in  Africa  and  the  East, 
where  it  is  used  as  a narcotic  and  antispasmodic,  it  has  fallen 
into  disrepute  (Pickering’s  Ckron.  Hist,  of  Plante , p.  247). 
In  ancient  times,  according  to  Isidores  and  Serapion,  it  was 
nsed  as  a narcotic  to  diminish  sensibility  under  surgical 
operations,  and  the  same  use  is  mentioned  by  Kazwfnf, 
i.  297,  at*.  “ Lufl&b.”  Shakespeare  more  than  once  alludes 
to  this  plant,  as  when  Banquo  in  Macbeth  says — “ Or  have 
we  eaten  of  the  insane  root  that  takes  the  reason  prisoner  1 ” 
and  again  in  Antony  and  Cleopatra — “Give  mo  to  driuk 
mandragoro."  The  notion  that  the  plant  shrieked  when 
touched,  so  that  those  who  desired  to  pluck  it  up  had  to 
stop  their  ears  with  pitch,  is  alluded  to  in  Romeo  ami 
Juliet — “And  shrieks  like  mandrakes  tom  out  of  the 
earth,  that  living  mortals,  hearing  them,  run  mad.”  The 
mandrake,  often  growing  like  the  lower  limbs  of  a mac, 
was  supposed  to  have  other  virtues,  and  was  much  nsed 
for  love  philtres  (Diosc.,  iv.  76),  while  tho  fruit  was 
supposed,  and  in  tbo  East  is  still  supposed,  to  facilitate 
pregnancy  (Aug.,  C.  Faust.,  xxii.  56;  compare  Gen.  xxx.  14, 
where  tho  Hebrew  is  undoubtedly  the  mandrake). 

Like  the  mallow,  the  mandrake  was  potent  in  all  kinds  of 
enchantment  (see  Maimonides  in  Chwolson,  Ssabier , it  459, 
and  the  notes).  Dioscorides  identifies  it  with  the  xipKcua, 
the  root  named  after  the  enchantress  Circe.  To  it  appears 
to  apply  the  fable  of  the  magical  herb  Baaras,  which  cured 
demoniacs,  and  was  procured  at  great  risk  or  by  the  death 
of  a dog  employed  to  drag  it  up,  iu  Josephus  (B. «/.,  viL  6, 
§ 3).  The  German  name  of  the  plant  (Alraune ; O.  H.  G. 
Alrfina)  indicates  tbo  prophetic  power  supposed  to  bo  in 
little  images  (homunculi,  Goldmannchen,  Galgenraannchen) 
mode  of  this  root  which  were  cherished  as  oracles.  The 
possession  of  such  roots  was  thought  to  ensure  prosperity. 
(See  Ducange,  a.v.  “ Mandragora,”  and  LittrA) 

Gerard  in  1507  ( Uerball , p.  280)  described  the  malo  and  female 
mandrakes.  Dioscorides  also  recognizes  two  such  plants  apparently 
corresponding  to  the  spring  end  autumn  species  [if.  vemalts,  Bert , 
and  If.  ojfianarun,  L.,  respectively),  differing  as  ho  says  in  the 
colour  of  the  foliage  and  shape  of  fruit.  He  alludes  to  tho  “ ridicu- 
lous talcs”  and  "doltish  drcaracs" ebout  it  merely  to  scout  them. 
He  notes  that  tho  root  is  often  single,  or  with  two  to  many 
branches.  Even  iu  his  day,  as  now,  the  root  of  the  wild  bryony 
was  trimmed  to  represent  the  human  form,  miscalled  mandrake, 
And  then  sold  as  such  tn  the  ignorant. 

MANDRILL,  tho  name  of  ono  of  tbo  most  remark 
able,  at  all  events  in  outward  appearance,  of  the  Baboons 
Cynocephalns  maimon  or  mormon*  The  general  characters 
of  the  genus  to  which  it  belongs  are  given  in  the  article 
Ape,  voL  it  p.  152.  The  word  appears  to  have  been  first 
introduced  into  our  literature  in  a work  published  in  1744 
called  A Feto  Voyage  to  Guinea , by  William  Smith,  who  in 
an  account  of  the  animals  of  Sierra  Leone  describes  one 
“ called  by  the  white  men  in  this  country  Mandrill,”  but 
adds,  “ why  it  is  so  called  I know  not.” 1 Smith  gives 
sufficiently  accurate  details  to  show  that  his  animal  is  not 

1 “ 'Mandrill*  seems  to  signify  a 'man-like  ape,’  the  wont  * Drill  * 
or  ‘ Dril  ’ having  been  anciently  employed  in  England  to  denote  an 
Ape  or  Baboon.  That  in  the  fifth  edition  of  Blount's  ' Olostoffraphia, 
or  a dictionary  interpreting  the  hard  words  of  whatsoever  language 
now  used  in  our  refined  English  tongue  . . . very  useful  for  all  such 
as  desire  to  understand  what  they  read,’  published  in  1681, 1 fir.<l 
' Dril,  a stonecutter’s  tool  wherewith  be  tom  little  holes  In  m*rbl* 
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that  now  called  Mandrill,  bat  the  Chimpanzee.  Buffon, 
however,  while  quoting  Smith’s  description,  transferred  the 
name  to  the  very  different  species  now  under  consideration, 
and  to  that  it  has  been  attached  ever  since. 

The 4 Baboons  generally  are  distinguished  from  other 
Monkeys  by  the  comparative  equality  of  the  length  of  their 
limbs,  which  with  the  structure  of  the  vertebral  columu 
adapts  them  rather  for  quadrupedal  progression  on  the 
ground  than  for  climbing  among  the  branches  of  trees. 
They  are  also  remarkable  for  the  great  size  of  their  face 
and  jaws  as  compared  with  the  part  of  the  skull  which 
encloses  tho  brain.  The  Mandrill,  in  addition  to  these 
characters,  is  distinguished  by  the  heaviness  of  its  body, 
stoutness  and  strength  of  its  limbs,  and  exceeding  shortness 
of  its  tail,  which  is  a mere  stump,  not  2 inches  long,  and 
usually  carried  erect  It  is,  moreover,  remarkable  for  the 
prominence  of  its  brow  ridges,  beneath  which  the  small  and 
closely  approximated  eyes  are  deeply  sunk ; the  immense 
size  of  tho  canino  teeth;  the  great  development  of  a pair  of 
oval  bony  prominences  on  the  maxillary  bones  in  front  of 
the  orbits,  rising  on  each  side  of  the  median  line  of  the 
face,  and  covered  by  a longitudinally-ribbed  naked  skin ; 
and  more  especially  for  the  extraordinarily  vivid  colouring 
of  some  parts  of  tho  skin. 

Tho  body  generally  is  covored  with  a full  soft  coating  of 
hair  of  a light  olive-brown  above  and  silvery-grey  beneath, 
and  the  chin  is  furnished  underneath  with  a small  pointed 
yellow  beard.  The  hair  of  the  forehead  and  temples  is 
directed  upwards  so  as  to  meet  in  a point  on  the  crown, 
which  gives  tho  head  a triangular  appearance.  The  ears 
■re  naked  and  of  a bluish-black  colour.  Tho  hands  and 
feet  are  naked  and  black.  A large  space  around  tho 
gteatly  developed  ischial  callosities,  as  well  os  the  upper 
part  of  the  insides  of  the  thighs,  is  naked  and  of  a crimson 
colour,  shading  off  on  the  sides  to  lilac  or  blue,  which, 
depending  not  upon  pigment  but  upon  injection  of  the 
superficial  blood-vessels,  varies  in  intensity  according  to 
the  condition  of  the  animal — increasing  under  excitement, 
fading  during  sickness,  and  disappearing  after  death.  But 
it  is  in  the  face  that  the  most  remarkable  disposition  of 
vivid  hues  occur,  more  resembling  those  of  a brilliantly 
coloured  flower  than  what  might  be  expected  in  the 
cutaneous  covering  of  a mammal  The  cheek  prominences 
ace  of  an  intense  blue,  the  effect  of  which  is  heightened  by 
deeply  sunk  longitudinal  furrows  of  a darker  tint,  while 
the  central  lioe  and  termination  of  the  nose  are  a bright 
scarlet  Notwithstanding  the  beauty  of  these  colours  in 
themselves,  the  whole  combination,  with  the  form  and 
expression  of  features,  quito  justifies  Cuvier’s  assertion  that 
“ il  ficrait  difficile  de  se  figurer  an  fitre  plus  hideux  quo  le 
Mandrill.” 

It  is  only  to  fully  adult  males  that  this  description 
applies.  The  female  is  of  much  smaller  size,  and  of  more 
slender  make ; and,  though  the  general  tone  of  tho  hairy 
parts  of  the  body  is  tho  same,  the  prominences,  furrows,  and 
colouring  of  the  face  are  very  much  less  marked.  Tho 
young  males  have  black  faces.  At  the  age  of  three  the 
blue  of  the  cheeks  begins  to  appear,  and  it  is  not  until  they 
are  about  five,  when  they  cut  their  great  canine  teeth,  that 
they  acquire  the  characteristic  red  of  the  end  of  the  nose. 

Tho  Mandrills,  especially  the  old  males,  are  remarkable  for 
the  ferocity^of  their  disposition,  as  well  as  for  other  disagree- 
able qualities,  which  are  fully  described  in  Cuvier’s  account 
of  tho  animal  in  La  Mcnagtne  du  J fuseum  d1 Hitioire 
AT<ifamife(1801),  but  when  young  they  can  easily  be  tamed. 
Like  tho  rest  of  the  Baboons,  they  appear  to  be  rather 

tc.  Also  a Urge  overgrown  Ape  sod  Baboon,  to  called.*  4 Drill  ’ 
it  oaed  in  tbe  «m«  aeuite  In  Charlton’*  Onomeutiam  Zoictm , 1668. 
The  lingular  etymology  of  the  word  given  by  Buffon  se«ms  hardly  a 
probable  one.*’— Huxley’*  Man ‘t  Ploct  in  Nature,  p.  10,  1803.  I 
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indiscriminate  eaters,  feeding  upon  fruit,  roots,  reptiles, 
insects,  scorpions,  Ac.,  and  inhabit  open  rocky  ground 
rather  than  forests.  Not  much  is  known  of  the  Mandrill’s 
habits  in  the  wild  state,  nor  of  the  exact  limits  of  its 
geographical  distribution.  The  specimens  brought  to 
Europe  all  come  from  tho  west  coast  of  tropical  Africa, 
from  Guinea  to  the  Gaboon. 

An  allied  species,  the  Drill  ( Cynocephalut  leucophmus), 
which  resembles  the  Mandrill  in  size,  general  proportions, 
and  shortness  of  tail,  but  wants  the  bright  colouring  of 
the  face  which  makes  that  animal  so  remarkable,  inhabits 
tho  samo  district  (w.  h.  r.) 

MANDURIA,  a city  of  Italy  in  the  province  of 
Lecce,  22  miles  east  of  Taranto  on  the  road  to  Lecce, 
in  the  midst  of  a wide  open  country.  It  had  7948 
inhabitants  at  the  census  of  1871,  is  the  seat  of  two  pretty 
important  fairs,  and  contains  a spacious  palace  of  the 
Francavilla  family,  and  a fine  old  church  with  campanile 
and  rose  window ; but  the  main  interest  of  the  place 
attaches  to  tho  ruins  of  the  ancient  city  in  the  neighbour- 
hood. The  whole  circuit  of  the  double  line  of  ancient 
walls,  built  of  large  rectangular  stones  without  mortar,  can 
still  be  traced,  the  outer  wall  and  ditch  mcasurirg  23  feet 
in  breadth,  and  the  inner  passage  with  the  inner  wall  about 
50  feet  At  Scegno,  just  outside  the  walls,  the  visitor 
may  still  see  the  fountain  of  Manduria,  the  level  of  which, 
according  to  Pliny,  it  was  impossible  to  alter  by  any 
drawing  out  or  pouring  in  of  water. 

Manduria  is  first  mentioned  in  connexion  with  the  death  of 
Archidamut,  king  of  Sparta,  who  periahod  in  a battle  fought  under 
its  walls  in  338  &c.;  and  the  oDly  other  fact  of  importance  in  its 
ancient  annals  is  the  capture  by  Fabius  Maximus  in  209.  Though 
omitted  from  PUot*b  list  of  towns  in  this  region,  it  appears  in  the 
Tabula  PcuUngcrfana.  After  the  destruction  of  the  old  town  by 
the  Saracens  the  inhabitants  removed  to  tbe  present  site,  and  the 
name  Casalnuovo,  which  they  at  first  applied  to  the  new  settlement, 
was  exchanged  by  Ferdinand  I.  for  the  original  Manduria. 

MANES.  This  term,  which  is  clearly  euphemistic, 
meaning  "goodies”  or  “good  fellows,”  was  applied  by  the 
' Romans  to  the  spirits  of  the  departed.  As  in  all  nations 
of  antiquity,  and  in  many  existing  saVage  tribes,  these 
spirits  were  held  by  them  in  great  awe  and  veneration,  as 
being  powerful  for  good  or  for  harm.  Tho  doctrine, 
whether  imported  from  the  Egyptian  theology  or  of 
Turanian  origin  through  the  Etruscan  tomb-builders,  is 
closely  allied  to  that  of  the  Greek  belief  in  the  existence 
of  tho  souls  of  heroes,  ancestors,  and  generally  of  the 
“ mighty  dead,”  whom  they  called  Sa/povtr,  but,  of  course, 
in  a sense  widely  different  from  our  notion  of  demon*. 
Thus  in  iEscbylus  the  spirits  of  Agamemnon  and  of  Darius 
are  invoked  as  Sa/portf,  and  in  the  Suppliant  Women 
(24)  they  are  appealed  to  as  fiapvripoi  x&mot,  where  tbe 
notion  of  " heavily-punishing  ” seems  conveyed  by  the 
compound  epithet.  Generally,  the  domones  were  regarded 
as  hostile,  or  at  least  dangerous,  and  blood-offerings 
(Ivayurpoi)  were  made  to  them  to  propitiate  their  wrath, 
and  to  induce  them  to  send  aid  or  material  blessings  from 
the  realms  below.  The  idea  appears  to  have  been  that  the 
spirits  ranged  the  earth,  hungry  and  forlorn,  and  seeking 
whom  they  might  devour.  Hence  pestilences  and  sudden 
deaths  were  attributed  to  them,  and  in  this  sense  they 
came  to  be  regarded  as  the  enemies  of  the  living.  Victims 
were  given  to  them,  that  they  might  not  themselves  make 
victims  of  whomsoever  they  pleased.  Offerings  of  all  kinds 
were  placed  in  the  tomb  or  burnt  on  the  pyre,  and  the  rites 
of  burial  were,  with  the  lamentations  of  surviving  friends, 
thought  necessary  for  tho  repose  of  tho  ghost.  Hesiod, 
however,  in  a remarkable  passage  (Op.  et  l).t  122),  speaks 
of  the  icupwts  in  terms  more  allied  to  oar  ideas  of  " guardian 
angels.”  He  says  they  were  tho  souls  or  spirits  of  the  men 
who  lived  in  the  golden  age,  and  that  their  office  now  is  to 
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•walk  the  earth 'uneecn,  and  to  watch  the  action*  and  conduct 
of  man.  The  meaning  of  the  word  demon,  is  very  obscure. 
Some  connect  it  with  the  root  of  Lis,  Dyaus,  Zetk, 
Juppiter,  <fcc.,  others  with  Sai uv,  “t©  allot,”  "to  distribute," 
{Curtins,  Gr.  Etym.,  i 230),  while  others,  with  Plato  (Craig- 
ius,  p.  398,  B),  have  supposed  that  caifuuv,  “knowing,1'  is 
tha  original  sense.  In  a general  way,  taignov  meant  a man's 
luck  or  fortune  in  life,  and  hence  bvabaupw  and  cioaifuov 
«re  common  phrases  for  “ unfortunate 11  and  “ prosperous.” 

The  word  manes  seems  referable  to  an  old  adjective,  of 
which  there  were  two  forms,  manta  and  manus,  “ good.” 
From  the  former  comes  immanis,  applied  to  things  or 
persons  of  formidable  size,  power,  dimensions,  *kc.,  and  so 
*‘bugc,”  “savage,"  or  in  any  sense  “uncanny.”  The 
morning  is  mane]  “ the  good  or  lucky  time,”  because  there 
*wa3  an  old  proverb  (Hesiod,  Op.  et  D.,  578)  that  morning 
-was  the  beat  time  for  work.  It  \s  generally  used  as  an 
ablative,  inane  novo,  ike.,  yet  Virgil  has  dum  mane  novum, 
{Georg,  iii.  325).  Manus  is  found  in  the  old  Italian 
•divinity  Genita  Mana,  the  “good  mother,”  also  called 
Alania  and  Larunda,  the  reputed  mother  of  the  Lares  or 
household  god*.  To  this  goddess  Pliny  tells  us  (N.  If. 
xxix.  58)  the  Homans  offered  in  sacrifice  a puppy -dog, 
caiulxu.  In  xxi.  1 1 be  says  that  chaplets  used  to  bo  offered 
to  the  manes,  and  in  xxxiii.  2 he  speaks  of  men  digging 
mines  to  get  wealth  in  tede  manium,  in  the  depths  where 
the  spirits  reside. 

There  can  bo  no  doubt  that  food  offering*  were,  accord- 
ing to  a widely  spread  superstition,  offered  to  the  manes, 
as  to  the  Lar,  to  Hecate,  to  Trivia,  and  to  other  infernal 
powers.  Thus  Virgil  (who  is  fond  uf  the  use  of  the  word) 
says  in  ill  63,  “aggeritnr  tumulo  tellus;  stant 
M inibus  arm.”  . On  these  altars,  ho  adds,  goblets  of  milk 
■and  the  blood  of  victims  were  offered,  though  he  evidently 
bos  in  view  the  Greek  rite  of  appeasing  the  dsemons. 
Perhaps  there  were  not.  such  solemn  propitiatory  sacrifices 
made  to  the  manes  as  to  the  Greek  Satptwt*.  But  all 
nations  have  reverenced  the  spirits  of  their  ancestors,  and 
especially  those  nations  which  retain  strongly  patriarchal 
traditions  end  the  distinctions  of  caste. 

The  genius  was  a kind  of  attendant  on  the  living,  the 
share  of  his  fortunes,  and  perhaps  to  some  extent  regulat- 
ing them,  from  birth  to  death.  To  indulge  one's  genius 
originally  meant  to  please  him  with  good  cheer,  an  idea 
that  lay  at  the  root  of  all  primitive  notions  of  sacrifice. 
Of  this  notion  there  is  no  Greek  equivalent  It  seems 
more  nearly  allied  to  the  superstition  of  a “ double  ” or 

wraith,”  a kind  of  alter  ego  who  at  once  was,  and  was 
not,  identical  with  the  individual  person.  (See  Hor., 
£pist.  il  2,  187.) 

Between  the  manes  and  the  received  idea  of  souls  there 
was  a pretty  close  analogy.  When  Virgil  says  (JZn.  vi. 
743),  “quisquo  suos  patimur  manes,”  he  appears  to  mean 
that  tho  souls  of  all  receive  tho  reward  of  deeds  dono  in 
life.  There  was,  of  course,  a corresponding  idea  that  tho 
suanes  coaid  be  conjured  up,  and  could  appear  as  ghosts. 
Thus  Propertius  (EL,  v.  7),  commencing  with  the  vorso 
41  Sunt  a liquid  manes,  letum  non  omnia  finit,”  describes 
tiow  tlu*  ghost  of  his  Cynthia  appeared  to  him  and 
^upbraided  him  for  his  faithlessness.  See  also  Virg.,  uEn. 
iv.  490  and  v.  99.  Like  tho  Salfiovss,  they  were  also 
supposed  to  have  the  power  of  sending  dreams  (ibid,  vl 

sir). 

In  sepulchral  inscriptions,  even  on  early  Christian  tombs, 
tli e dedication  die  minibus  is  common,  showing  the  strong 
tendency  to  deify  which  prevailed  with  the  Romans  under 
*bc  empire. 

MANE  THO.  Manetho  Sebennyta  ( MaW^w,  Marc&j, 
AWrfiwv,  Maw^,  <k&,  i.e.,  Mai  en  Thoth,  "beloved  by 
Thoth  ”),  Egyptian  priest  and  annalist,  was  a native  of 


| Sebennytus  (Semmenud)  in  the  Delta.  His  name  is  con* 
I neoted  by  Plutarch  with  the  reign  of  Ptolemy  I.,  and  he  is 
usually  stated  to  have  written  under  Ptolemy  EL  Philodel- 
| phus,  though  the  only  authority  for  this  is  an  epistle  to  that 
t king  of  the  PeeudoManetho,  author  of  the  forged  Book  of 
Sot/iie  preserved  bySyncellus.  He  was  instructed  inGreek — 
so  Josephus  tells  us — and' the  three  books  of  his  Afywrruurd 
composed  in  that  language  opened  to  foreigners  the  history 
of  Egypt  from  the  mythical  period  downwards,  as  it  was 
preserved  in  the  records  of  the  priests.  Unhappily  the 
book  is  now  known  only  by  some  lists  and  fragments  pre- 
served by  Josephus  in  his  treatise  Against  Apum , by 
Eusebius  iu  his  Chronica,  and  by  Syncellus.  Synceliu? 
uAed  tho  work  of  Eusebius  (also  known  to  us  throogh 
Jerome  and  the  Armenian  version1)  and  the  lost  Fentabiblon 
of  Africanus.  Thus  the  little  that  We  know  of  Maucthoe 
history  has  reached  us  through  a process  of  transcription 
and  retnLD8cription  very  unfavourable  to  the  correct  trans- 
mission of  tho  lists  of  kings  and  dynasties,  to  which 
Josephus  alone  adds  any  considerable  narrative  cxcerpta 
It  seems  indeed  that  our  authorities  themselves  used  vary- 
ing and  partly  corrupt  recensions  of  the  original  text,  and 
that  deliberate  corruptions  of  the  Maoethonic  tradition 
were  not  wanting  appears  from  the  existence  of  the  Book 
of  Sothis  cited  by  Syncellus,  which  was  undoubtedly  a 
spurious  work.  That  Manetho  himself  made  honest  use 
of  his  Egyptian  sources  is  generally  recognized,  since  the 
Egyptian  monuments  have  afforded  confirmation  of  many, 
though  by  no  means  all,  of  his  statements ; but  how  the 
corrupt  and  varying  data  wo  now  have  should  be  used,  or 
whether  the  Egyptian  tradition  can  bo  made  the  basis  of 
a rational  chronology  of  the  oldest  historical  period,  is 
doubtful  (see  voh  vii.  p.  729  s'/.). 

The  titles  of  several  other  hooks  ascribed  to  Manetho,  with  x truss 
of  useful  material  au<l  discussion,  will  be  found  along  with  the  best 
edition  of  the  fragments  in  Muller’s  Fragmenta  Hisisriarrum  Gra- 
eorum,  ii.  611-616.  An  extant  astrological  poem  colled  'AwortMv 
partied  bears  the  name  of  Manetho,  but  it  of  much  later  date  (last 
edition  by  Koech’y,  Eeipsie,  1868).  See  Boockh,  Manetho  u.  die 
UundssUrnperiodt \ 1S45  ; Gutachmtd,  in  Philologxts  (1866),  and 
Rhein.  Mu*.,  1369  ; Leuth,  Manetho  tend  e'er  Turiner  JCdnigs- 
Papyrus,  1865  ; Licbleln,  A eg.  Chrim.  (1863)  and  Betherdus  sur 
la  Chron.  fig.,  1873  ; and  in  general  the  books  on  Egyptian  history 
and  chronology.  A fuller  list  of  relative  literature  is  given  ly 
Engolmann,  Uibl.  ScripUtr.  Class.  (8th  ed.),  i.  607. 

MANFRED  (c.  1231-1 206),  regent  and  king  of  the  Two 
Sicilies,  a natural  son  of  the  ompexor  Frederick  II.  by 
Bianca  LaDzia,  the  daughter  of  a Lombard  earl,  was  born 
in  Sicily  about  1231,  and  received  from  his  father  tho  title 
of  prince  of  Tarentum  in  1248.  Frederick  II.  at  his 
death  appointed  him  regent  of  the  Two  Sicilies  during  the 
absonce  of  his  brother  Conrad  IV.,  and  notwithstanding 
the  hostility  of  Innocent  IV.,  and  the  revolt  of  many 
nobles  and  towns  in  Apulia  at  the  instigation  of  that 
pontiff,  he  was  able  in  1252  to  hand  over  to  Conrad  an 
undivided  sovereignty.  On  the  death  of  the  latter  in  1254, 
Manfred  was  once  more  called  to  the  regency  in  the 
interests  of  his  infant  nephew  Conradin,  and  by  his  victory 
over  tho  forces  of  Innocent  IV.  at  Foggia  on  December  2d 
of  that  year  was  able  to  establish  his  authority  over  the 
entire  kingdom.  When  in  1258  rumours  had  reachod 
Sicily  of  the  death  of  Conradin,  Manfred,  yielding  to  the 
solicitations  of  his  prelates,  barons,  and  people,  allowed 
himself  to  be  crowned  at  Palermo  cn  August  11.  Shortly 
afterwards  envoys  arrived  from  the  mother  of  Conradin  to 
say  that  he  was  still  alive,  and  to  demand  the  crown  for 
him ; but  this  the  king,  strong  in  the  popularity  which  he 
had  acquired  by  his  brave  defence  of  his  country,  by  bis 
pleasing  person,  and  by  his  many  accomplishments,  declined 
to  give,  promising  only  to  preserve  the  crown  for  his  nephew, 


1 Bnsebi  Ckronirenm  libri  duo , ed.  A,  Schoeae,  Berlin,  1866-75. 
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and  faithfully  to  bequeath  it  to  him  on  his  own  death. 
Excommunicated  in  1250  by  Alexander  IV.,  Manfred 
again  resorted  to  arms,  and  overrunning  the  papal  states, 
was  made  master  of  Tuacany  by  the  battle  of  Monte  Aperto 
(^September  4,  1260).  Now  at  the  height  of  his  power, 
lie  was  anew  excommunicated  by  Urban  IV.  in  1261,  and 
iu  1265  bis  forfeited  crown  was  offered  to  Charles,  count 
of  Aqjou,  and  brother  of  Louis  IX.  of  France.  Towards 
the  end  of  summer  in  1265,  giving  efiect  to  a crusade 
ru-oclaiured  by  Urban,  Charles  with  his  army  entered 
Piedmont,  but  the  encounter  with  the  Sicilians  did  not 
tako  place  until  February  12C6  at  Benevento,  where 
Manfred,  filled  with  despair  by  the  cowardly  flight  of  his 
Apnlians,  spurred  into  the  thickest  of  the  battle  and  fell 
covered  with  wound*  His  mangled  body  was  hastily 
buried  under  a heap  of  stones  near  the  bridge,  but  after- 
wards, at  the  instance  of  Pope  Clement  IV.,  was  dragged 
out  and  laid  in  unconsecrated  ground  on  the  frontier  of 
tho  kiugdom. 

MANFREDONIA,  a seaport  and  city  of  Italy,  in  the 
province  of  Foggia,  tho  see  of  au  archbishop,  and  the  centre 
of  a maritime  district,  lies  22  miles  north-east  of  Foggia, 
with  which  it  is  connected  by  railway.  The  situation,  on 
the  shores  of  tho  Gulf  of  Manfrcdonia  and  at  the  foot  of 
Monte  Gargano,  is  finely  sheltered,  and  the  vegetation  of  the 
district  is  similar  to  that  of  Sicily.  A castle  dating  from 
tho  13th  century  protects  the  port,  and  the  city  is  sur- 
rounded by  walls  and  towers.  The  principal  building  is 
the  cathedral.  Though  the  anchorage  is  available  only  for 
small  vessels,  a fair  trade  is  carried  on  in  the  export  of 
grain.  While  iu  1863  there  entered  in  all  418  vessels 
with  a total  burden  of  20,346  tons,  in  1880  tbe  burden  of 
tho  463  vessels  was  only  10,832  tons.  The  population  of 
the  commune  in  1881  was  0401. 

Manfredonra  is  the  historical  representative  of  fiipontam,  a Roman 
mtmicipium  and  colour  of  tuutr  unk,  Wtkkb  lay  about  1}  miles  to 
the  south.  The  ancient  city  having  greatly  dei  lit**! , parriy  owing  to 
the  unhealthiness  of  its  situation  and  partly  to  the  disasters  of  war, 
Manfred  transferred  its  inhabitants  to  the  present  site  in  1X61. 
For  a time  Manfradonia  flouri&hed  greatly,  but  the  ravages  of  the 
Turks  in  1620  proved  fatal  to  iu  development.  The  site  of 
Sipontam  is  marked  by  the  ancient  church  of  Banta  Maria  di 
Siponto. 

MANGALIA,  a town  on  tho  coast  of  tho  Block  Sea,  in 
tho  south  of  the  Dobrudja,  at  the  head  of  a district  in  the 
new  Roumanian  province  of  Kustcndji.  Iu  the  time  of 
Genoese  supremacy  in  the  Black  Sea  it  was  a place  of 
30,000  inhabitants;  and  ita  population  has  again  risen 
from  a few  hundreds  to  upwards  of  two  thousand. 
According  to  the  C'  • pus  Inscnpd’onum  Latinarum , it  is  to 
be  identified  with  tbe  ancient  Thracian  city  of  Callatis  (or 
Acervetis,  as  it  was  formerly  called) — a colony  of  Miletus 
wkich  continued  to  be  a flourishing  place  to  tho  close  of 
the  Roman  period. 

MANGALORE,  the  administrative  headquarters  of 
suuth  Kinara  district,  Madras,  is  situated  on  the  Malabar 
coast,  in  12*  61'  40"  N.  lat,  74°  62*  36"  E.  long.,  with  a 
population  in  1871  of  29,067.  The  town  is  picturesque, 
ciean,  and  prosperous.  The  native  houses  are  laid  out  in 
good  streets,  aud  the  European  quarter  is  particularly 
pleasant  Mangalore  clears  and  exports  all  the  coffee  of 
Coorg,  and  trades  directly  with  Arabia  and  tbe  Persian 
Gulf.  In  1676  3600  ships  of  264,000  tons  entered. 
The  exports  in  that  year  were  valued  at  £505,600,  and 
tho  imports  at  £272,704.  There  is  a large  native  Roman 
Catholic  population,  with  two  European  bishops,  several 
churches,  and  a convent  The  Basel  Lutheran  mission 
has  its  headquarters  here,  aud  hat  done  much  good  in 
leaching  trades,  Ac.  Good  cloth  is  woven  at  their 
establishment;  the  making  of  roof  tiled,  printing,  and 
bookbinding  are  also  taught 


MANGANESE,  a metallic  chemical  element  (symbol 
Mn ; atomic  weight  55)  widely  diffused  throughout  the 
mineral  kingdom,  being  an  almost  constant  companion  of 
ferrous  oxide,  lime,  and  magnesia  in  their  native  carbonates 
and  silieate8.  Of  manganese  minerals  pTopeiwwhich  are 
comparatively  scarce — the  most  important  is  p prolusiti, 
the  native  binoxide,  MnO*.  This  is  a black  crystalline 
or  crystallized  solid  with  semi-metallic  lustre,  sufficiently 
soft  to  give  a (black)  streak  on  paper ; hardness,  2 to  2*5; 
specific  gravity,  4 8 to  4 '9.  It  is  known  in  comment 
as  “black  oxide  of  manganese**  or  “ manganese,”  and  is 
extensively  used  for  tbe  industrial  extraction  of  chlorine 
from  muriatic  acid.  Its  most  extensive  beds  are  found 
ufc  Ilmenau  and  Elgersburg,  Thuringia;  near  Giessen, 
North  Hesse ; near  Mahrisch-Triibau,  Moravia ; and  ic 
Spain.  Almost  all  pyrolusite  is  contaminated  with  more 
or  less  of  the  following  “manganites” — general  formula 
MnO-.R'  O — which  besides  occur  (in  tbe  same  localities) 
as  independent  minerals: — braunite,  MnsO.  or  Mn02MnO; 
marujanitc,  or  grey  manganese  ore,  MmO^H^O;  Jtausman • 
niU , Mos04  or  MnOy.2MuO ; and  pet lomrlan,  a complex 
mineral,  the  composition  of  which  generally  approximates 
to  4Mn0yR0  + *H20,— the  R being  chiefly  Ba  or  K* 
but  including  iu  general  more  or  less  of  Ca,  Mg,  and 
Mn.  These  ores  are  not  unlike  pyrolusite  in  their 
general  appearance,  but  can  usually  be  easily  distinguished 
j from  it  by  their  greater  hardness  and  other  physical  pro 
| perties.  Closely  allied  to  psilomelan  are  those  earthy, 
massive,  or  reniform  mineral  mixtures  known  as  “bog. 
manganese,”  “cupreous  manganese,”  “earthy  cobalt.”  lq 
the  two  last-named  the  RO  is  chiefly  CuO  and  CoO  respeo 
tively.  Wo  must  here  mention  those  curious  formation? 
known  as  “ manganese  nodules  * which  were  so  frequently 
dredged  up  by  tbe  “Challenger”  expedition,  and  with 
which,  it  6eeips,  large  areas  of  the  ocean’s  bed  are  thickly 
covered.  The  writer  found  in  one  of  these,  which  seemed 
exceptionally  rich  in  manganese,  2012  per  cent  of  kin- 
oxide  of  manganese  (fully  oxidized),  0 4 of  oxide  of  nickel, 
0*25  of  cobalt,  and  0*27  of  copper, — a total  of  21*04  per 
cent  of  the  psilomelanic  part,  not  reckoning  tho  CuO,  MgO, 
Ac.,  belonging  to  it  All  the  manganese  ores  named  are 
available  for  the  manufacture  of  chlorine,  and  indeed  are 
so  used,  as  components  of  what  got*  in  the  arts  as  “ man- 
ganese.” 

The  industrial  value  of  a “ manganese  ” depends,  of  coarse,  on 
its  actual  or  virtual  percentage  of  linoxide.  A .convenient  method 
for  its  determination  was  woiktd  out  by  Fmeuius  and  WiU,  on  the 
hauls  of  a reaction  Jong  before  discovered  by  Turner.  When  MnO,  is 
brought  in  conUct  with  aqueous  sulphuric  and  oxalic  acids,  it*  it 
reduced  to  MnO  (-salt)  with  formation  or  carbonic  acid ; thus : MnO, 
+ Cs04H-4  II~804  - 211,0  + MnOSOj  + IiCO,.  It  is  easy  so  to  image 
mat  tern  the*  all  the  CO,  leaves  the  apparatus  and  nothing  else,  eo 
that  the  weight  of  COt  formed  identifies  itself  with  tho  loss  of 
weight  fluttered  by  the  co-resgcnts ; and  obviously  every  one  gramme 

of  CO,  formed  indicates  - 0*9086  gramme  of  reel  MnOr 

A determination  of  the  free  water  (lose  of  weight  tottered  by  the 
powdered  ore  at  120*  C.)  must  accompany  tho  assay  to  enablo  one 
to  compare  two  analyses  made  at  different  times. 


For  the  making  of  mang&neso  preparations,  high  class 
pyrolusite  is  the  most  convenient  raw  material. 

Metallic  manganese  may  bo  prepared  by  intimately 
mixing  it  with  lamp-black  and  heating  the  mixture  to 
whiteness  in  a bloat  furnace.  But  the  regulus  thus 
obtained  contains  a large  percentage  of  combined  carbon. 
A purer  metal  was  obtained  by  DevilU,  who  started  with 
perfectly  pure  “red  oxide,”  Mn^O,,  and  heated  it  along 
with  a proportion  of  sugar-charcoal  insufficient  for  complete 
reduction  in  u double  crucible  made  of  quicklime.  The 
unreduced  oxide  (MuO)  and  pert  of  the  lime  fuse  together 
into  a violet  ting,  from  which  the  regnlus  is  easily 
separated.  Brunner’s  manganese  (obtain td  by  the  reduo 
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lion  of  the  flaoride  with  sodium  in  a clay  crucible)  is  not 
manganese  at  all,  but  a silicide  of  the  metal. 

Hugo  Tamm,  who  endeavoured  to  work  out  a process  for  the  manu- 
facture  of  the  metal,  gives  the  following  process  : — 11  parts  of  good 
pyrolusito  is  mixed  with  1 part  of  lamp-black  and  0 parts  of  a 
flux  consisting  of  20  parts  of  lead-free  bottle-glass,  7 parts  of  quick- 
lime, and  7 of  flnor-apar;  and  the  mixture  is  strongly  heated,  in 
a graphite  crucible  coated  over  with  a mixture  of  3 parts  of 

nhite  and  1 port  of  clay,  by  means  of  a blast-furnace.  There 
rtned  a regulus  covered  by  a green  silicious  slag  containing 
much  protoxide  of  manganese.  The  “raw  " manganese  thus  pro- 
duced Is  contaminated  with  about  1 per  cent  each  of  iron,  silicon, 
and  carbon,  and  traces  of  sulphur,  phosphorus,  calcium,  and 
aluminium.  The  green  slag  in  subsequent  operations  is  substituted 
for  part  of  the  white  flux.  The  raw  metal,  when  re-fused  with  about 
one-third  of  its  weight  of  manganous  carbonate,  yielded  a regulus 
which  contained  99 '9  per  cent  of  the  metal,— the  remaining  & per 
cent  consisting  of  carbon,  silicon,  and  iron. 

Manganese  metal  is  grey,  like  cast  iron  (Deville’s  had  a 
reddish  hue  like  bismuth);  its  specific  gravity  is  about 
8 ; it  is  hard  and  brittle,  and  about  os  difficult  to  fuse  as 
wrought  iron.  It  readily  tarnishes  ia  ordinary  air;  even 
pure  water,  and  much  more  dilute  acid,  attack  it  with 
evolution  of  hydrogen  and  formation  of  manganous  (MnO) 
hydrate  or  salt  It  is  worth  stating  that  neither  MnO 
nor  MnClj  is  reducible  at  a red  heat  by  hydrogen  gas ; 
yet  Bunsen  succeeded  in  obtaining  metallic  mnnganeso  by 
the  electrolysis  of  a concentrated  solution  of  the  chloride, 
using  a strong  current  and  a negative  electrode  of  very 
small  area. 

Oxides. — Pure  peroxide  can  be  obtained  artificially  by 
keeping  the  pure  nitrate  at  200*  C.  But  really  pure  nitrate 
is  hard  to  procure.  Perhaps  the  only  method  for  obtain- 
ing a really  pure  preparation  is  Volhard’s : 10  grammes 
of 41  pure  ” (iron-  and  cobalt-free)  manganous  sulphate  is 
dissolved  in  half  a litre  of  water  and  100  cm.  of  nitric  acid 
of  1 '2  specific  gravity;  the  solution  is  heated  to  boiling,  and 
strong  solution  of  permanganate  of  potash  added  until  the 
MnO  is  nearly  but  not  quite  down,  and  the  mixture  kept 
for  a while  on  a water-bath.  The  precipitate  of  binoxide 
formed  (according  to  equation  Mn,07  + 3MnO  — 5MnOs) 
is  washed,  first  with  dilute  nitric  acid,  then  with  water,  and 
dried  (when  it  retains  some  combined  water). 

When  binoxide  of  manganese  is  heated  to  redness— in  vacuum,  air, 
oxygen,  nitrogen— it  loses  oxygen  with  formation  of  lower  oxides. 
This  phenomenon  was  investigated  by  W.  Dittmar,  who  found  that, 
when  tho  binoxide  is  heated  in  a constantly  renewed  atmosphere, 
the  result,  for  a given  temperature,  depends  only  on  the  partial 
tension  of  tho  oxygen  in  that  atmosphere.  Pure  (brown-red) 
Mn,0*  remains  when  this  tension  is  less,  while  (black).  Mn,Os 
remains  when  the  tension  is  greater  than  a certain  limit  value  p. 
In  Dittmar's  experiments  (which  were  all  made  at  a temperature 
somewhat  above  the  melting  point  of  sterling  silver),  the  value  p 
was  found  to  lie  close  to  20  cm.  of  mercury.  An  exact  determiua-  ■ 
tion  of  this  critical  point  was  not  possible,  because  the  temperature 
was  not  perfectly  constant,  and  an  increase  in  temperature  is  equi- 
valent to  a diminution  in  the  partial  tension  of  tho  oxygen.  Hence, 
supposing  the  oxide  MntO,  to  be  heated,  say  in  vacuum  and  within 
a close  apparatus,  it  will  give  ofT  oxygen  at  any  temperature  pester 
than  a certain  minimum  t„,  and  at  any  tcmjteroture  + Ai  the  gas- 
evolution  will  come  to  a stop  as  soon  as  tlio  tension  of  the  gas  nas 
come  up  to  the  critical  value  p corresponding  to  this  fo  + Af,— p 
Increasing  with  A/. 

The  protoxide,  MnO,  ia  moat  readily  obtaiued  by  heating 
any  higher  oxide  to  rednesa  in  a current  of  hydrogen  gas, 
os  a dull  green  powder  which  gets  readily  discoloured  by 
oxidation  In  ordinary  air.  It  is  not  acted  on  by  water, 
but  readily  diasolvea  ia  aqueous  acids,  with  formation  of 
manganous  salts. 

The  sulphate,  MnSO*,  ia  prepared  by  making  pyroluaite 
into  a paste  with  concentrated  sulphuric  acid  and  then 
heating  in  a crucible  to  dull  redness  until  vapours  of  the 
acid  cease  to  come  off.  The  ferric  and  aluminic  sulphates 
(originally  present)  arc  now,  at  least  mostly,  decomposed 
and  reduced  to  insoluble  basic  salts,  so  that  the  residue 
wuua  treated  with  water  and  filtered  may  yield  a solution* 
free  of  these  impurities,  and,  of  course,  of  baryta. 


Should  any  iron  or  alumina  be  left  it  is  easily  eliminated  by 
digestion  with  a little  carbonate  of  manganese  (prepared  from  a 
small  portion  of  the  solution  by  precipitation  with  carbonate  of 
soda)  and  filtration.  Cobalt  and  nickel,  if  present,  can  be  removed 
by  fractional  precipitation  with  sulphide  of  sodium  (or  H,S  in  the 
presence  of  MnCO. !) ; the  black  sulphide  of  Co  or  Hi  comes  down 
iirst,  the  (flesh-coloured)  MnS  afterwards.  But  lime,  magnesia, 
and  alkalies  (which  are  frequently  present)  are  very  difficult  to  get 
rid  of.  Compare  the  section  on  binoxide.  The  salt,  according  to 
the  temperature  at  which  it  crystallizes,  takes  up  7 or  5 or  4 or 
oven  8 or  1 HtO.  Crystallized  sulphate  of  manganeso  generally 
exhibits  a rose-red  tint ; but  this  ia  owing  to  the  presence  of  a trace 
of  manganic  salt  (if  not  to  cobalt  salt).  The  pure  salt  is  colourless. 

The  chloride , MnCU. — Tho  crude  chloride  contained  in 
the  preparation  of  chlorine  from  the  binoxide  and  muri- 
atic acid  is  purified  by  methods  analogous  to  those 
explained  for  the  sulphate.  This  (very  soluble)  salt 
crystallizes  at  15a-20°  C.,  with  4HaO.  To  obtain  real 
MnCls,  tho  salt  must  be  dehydrated  in  a current  of  dry 
hydrochloric  acid  gas. 

The  carbonate,  MnCOit>  is  obtained  ljy  precipitating  tho 
solution  of  the  sulphate  or  chloride  by  excess  of  carbonate  of 
soda  on  boiling.  It  is  a white  precipitate,  soluble  in  8000 
parts  of  water,  which,  when  dried  in  the  air,  gets  slightly 
oxidized  with  discoloration. 

Far  moro  oxidizable  is  the  hydrate , Mn(OH)2Tus  ob- 
tained by  precipitation  of  manganous  solution  by  caustic 
alkalies.  In  the  presence  of  an  excess  of  alkali  or  other 
strong  soluble  base  (such  as  lime,  for  instance)  the  oxidation 
progresses  very  rapidly,  with  formation,  ultimately,  of  a 
black  manganito  MnOj.RO  (e.g.,  MnOaCaO).  This  ia  the 
rationale  of  the  famous  “ Weldon  Process  ” for  the  recovery 
of  the  “ manganese  ” from  chlorine  liquors  (see  Bleach- 
ing Powder).  A mixed  solution  of  chloride  of  manganese 
and  sal-ammoniac,  when  mixed  with  ammonia,  givea  no  pre- 
cipitato ; but  tho  alkaline  liquor  readily  absorbs  oxygen 
from  the  atmosphere  with  formation  of  a brown  precipitate 
of  a higher  oxide.  If,  immediately  after  addition  of  the 
ammonia,  the  excess  of  volatile  alkali  is  chased  away  by 
boiling,  the  resulting  (neutral  or  slightly  acid)  liquor 
remains  clear,  even  in  air.  Hereupon  is  founded  a method 
for  the  separation  of  ferric  iron  and  alumina  from  man- 
ganese. 

Manganic  salts,  i.e.,  salts  of  MnjOs,  are  produced  only  under 
very  special  conditions.  Solutions  containing  the  sulphate  and  a 
nhospnate  respectively  are  obtained  by  heating  finely  divided  pyro- 
Iusite  with  strong  sulphuric  or  phosphoric  add.  Both  products 
dissolve  in  water  with  formation  of  intensely  purple  solutions, 
which,  however,  are  very  unstable,  showing  a great  tendency  to 
T>ass  into  the  manganous  condition.  .Any  manganic  salt  when 
boiled  with  hydrochloric  acid  give3  manganous  salt  with  evolution 
of  chlorine.  This  tendency  separates  them  sharply  from  the  com- 
spending  compounds  of  iron. 

Manganates  and  permanganates  (compounds  with  bases 
of  the  hypothetical  oxides  MnO,  end  110,0,). — Tho  most 
important  of  these  fs  the  manganale  of  potaih,  K„MnO(. 
Four  parte  of  very  finely  divided  binoxide  of  manganese 
and  31  parts  of  chlorate  of  potash  are  evaporated  to  dry- 
ness with  the  solution  of  5 parts  of  caustic  potash,  and  the 
residue  ignited  (not  fused)  in  platinum  crucibles  until  all 
the  chlorate  is  decomposed.  The  intensely  green  mass, 
containing  large  excess  of  caustic  alkali,  dissolves  in  water 
into  an  intensely  green  solution  from  which  crystals  of  the 
salt  K,Mn04  canboobtained ; but  when  the  alkali  is  neutral- 
ized by  an  acid,  the  liqnor  turns  intensely  purple  with  for- 
mation of  permanganate  and  n precipitate  of  alkalifcrons 
binoxide : 2K,Mn04+  2H,0  ■=  2KMn04  + 2KHO  + 2H 
and  2H  + K,MnO,  — H,0  +’ K„HuO,.  The  purple  solution 
when  olkalinized  with  potash  contaminated  with  organic 
matter  reassumes  its  original  green  colour  (whence  its  old 
name  of  “ chamreleon  minerale  ”).  For  the  preparation  of 
permanganate  of  potash  it  is  best  to  pass  chlorine  into  the 
green  solution,  when  the  whole  of  the  manganese  assumes 
the  permanganate  form:  K,Mn04  + Cl  — KCl  + KMuO,. 
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From  the  purple  liquid  crystals  of  permanganate  are  easily 
obtained  by  evaporation.  The  crystals  (long  prisms)  aro 
isomorphons  with  perchlorate  of  potash,  KC104.  They  are 
soluble  in  16  parts  of  cold  and  far  less  of  hot  water.  • They 
are  almost  black,  and  endowed  with  a peculiar  greenish  or 
bluish  metallic  lustre.  Their  powder  is  red.  Their  aqueous 
solution  is  most  intensely  purple,  one  milligramme  of  the 
salt  giving  a perceptible  colour  to  a whole  litre  and  more 
of  water.  On  addition  of  acid  tbo  solution,  through  libera- 
tion of  MojOf,  becomes  pink. 

Of  all  wet-way  reagents,  manganates  and  permanganates 
are  the  most  powerful  oxidizing  agents,  especially  when 
they  are  employed  in  conjunction  with  free  alkali,  or  (the 
permanganates)  along  with  free  mineral  acid.  By  one  or 
tho  other  of  the  two  combinations  most  oxidizable  inorganic 
and  almost  all  organic  substances  are  promptly  oxidized. 
Henco  both  manganates  and  permanganates  are  extensively 
employed  as  disinfectants,  and,  in  chemical  laboratories,  as 
oxidizing  agents.  For  the  former  purpose  impure  forms 
of  the  soda  salts  ore  generally  used,  while  pure  per- 
manganate of  potash,  nowadays,  is  exclusively  employed 
for  scientific  or  analytical  laboratory  work. 

Tho  nltimste  fete  of  tho  reagent  depends  on  trhether’alknli  or  acid 
was  used  as  an  auxiliary  agent  In  tho  former  case  tho  salt  passes 
successively  into  (green)  manga  note  and  (Insoluble  brown)  hydrated 
binoxide  of  manganese, — threo-aerentha  of  tho  oxygon  in  the  MntO. 
being  utilized.  In  the  presence  of  free  acid  (sulphuric  works  best) 
the  MntOr  loses  five-sevenths  of  its  oxygen  with  formation  of  a 
colourless  solution  of  manganous  fMnO)  salt  Hence,  supposing 
such  a chance  to  take  place  promptly,  end  the  reagent  to  be  added 
gradually,  the  exact  point  of  completed  oxidation  is  reached  when 
the  liqmd,  by  the  addition  of  another  drop  of  the  permanganate, 
assumes  a permanent  pink  colonr.  This  is  tho  principle  of  a num- 
ber of  processes  for  the  determination  of  certain  reducing  agents  by 
means  of  a standard  solution  of  permanganate. 

Analysis. — A manganiferous  substance  when  fused  up  with  car- 
bonate of  soda  on  platinum  in  the  presence  of  air  yields  a green 
mass  (manganate),  tho  colour  being  more  distinct  after  cooling. 
Manganese  oxides,  when  fused  up  wiui  a borax  bead  in  the  oxidizing 
flame,  impart  to  it  an  intenso  amethyst  colour,  which  disappears  in 
the  reducing  flame.  To  detect  manganese  in  a solution  or  mineral 
salts,  we  first  eliminate  what  can  be  precipitated  by  sulphuretted 
hydrogen  in  the  presence  of  mineral  acid.  In  the  filtrate  the  iron 
(if  present)  is  oxidized  by  boiling  with  a granule  ef  chlorate  of 
potash,  ana  the  funic  oxide  precipitated  along  with  tho  alumina  by 
addition  of  aal-ammoniac  and  excess  of  ammonia,  and  boiliDg  off 
the  free  Tolatilo  alkali  From  the  filtrate  the  manganese  is  pre- 
cipitated by  sulphide  of  ammonium,  as  a sulphide  which,  when 
pure,  exhibits  a delicate  flesh  red  colour  but  is  readily  discoloured, 
by  oxidation,  when  in  contact  with  air.  Cobalt,  nickel,  and  zinc, 
if  present,  go  down  with  the  manganese,  but  can  bo  eliminated  by 
treatment  of  the  washed  sulphides  with  acetic  acid,  which  dissolves 
the  manganese  only.  (W.  D.) 

MANGEL  WURZEL.  See  Aoriculttjbc,  vol  i p.  3G8. 

MANGO.  The  mangotreo  (Mangifera  indica,  I*, natural 
order  Anacardiacex  or  Terebiuthacae)  is  a native  of  tropical 
Asia,  bot  during  tbo  last  hundred  years  has  been  exten- 
sively cultivated  in  tho  tropical  and  subtropical  regions  of 
the  New  oa  well  as  the  Old  World.  It  grows  rapidly  to  a 
height  of  30  to  40  feet,  and  its  dense,  spreading,  and  glossy 
foliage  would  secure  its  cultivation  for  the  sake  of  its  shade 
and  beauty  alone.  Its  fruit,  a drupe,  though  in  the  wild 
variety  (not  to  be  confused  with  that  of  Spondia i mangifera, 
Pers.,  belonging  to  the  same  order,  also  called  wild  mango  in 
India)  stringy  and  soar  from  its  containing  much  gallic  acid, 
and  with  a disagreeable  flavour  of  turpentine,  ho3  become 
sweet  and  luscious  through  culture  and  selection,  to  which 
we  owo  many  varieties,  differing  not  only  in  flavour  but 
also  in  size,  from  that  of  a plum  to  that  of  an  apple. 
When  unripe,  they  are  used  to  make  pickles,  tarts,  and 
preserves ; ripe,  they  form  a wholesome  and  very  agreeable 
dessert  In  times  of  scarcity,  the  kernels  also  arc  eaten. 
Not  only  the  flesh  and  kernel  of  the  fruit,  but  also  the 
bark  and  resin  are  of  some  medicinal  value;  and  the 
timber,  although  soft  and  liable  to  decay,  serves  for  common 
purposes,  and,  mixed  wiw  sandal  wood,  is  employed  in 
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cremation  by  the  Hindus.  It  is  usually  propagated  by 
grafts,  or  by  layering  or  inarching,  rather  than  by  seed 
See  Drury’s  Useful  Plants  of  India. 

MANGOSTEEN,  Qarcinia  Mangostana,  L.,  is  a tree 
bolonging  to  the  gamboge  order  (Clttsiaeea  or  Gttttiftrte). 
It  is  a native  of  the  Molucca  Islands,  but  has  been  intro- 
duced into  the  other  islands  of  the  eastern  archipelago, 
Ceylon,  and  southern  Asia,  and  even  tho  Antilles,  though 
not  without  difficulty.  It  grows  about  20  feet  high,  and 
is  'somewhat  fir-like  in  general  form,  but  the  leaves  arc 
large,  oval,  entire,  coriaceous,  and  glistening.  Its  fruit, 
the  much-valued  mangostcen,  is  about  the  size  and  shape  of 
an  orange,  and  is  somewhat  similarly  partitioned,  but  is  of 
a reddish  brown  to  chestnut  colour,  its  thick  rind  yields 
a very  astringent  juice,  rich  in  tannin,  and  contaiuiDg  o 
gamboge -like  resin.  The  soft  and  juicy  pulp  is  snow-white 
or  rose-coloured,  and  of  exceedingly  delicious  and  subtle 
flavour  and  perfume.  Being  perfectly  wholesome,  it  may 
be  eaten  freely,  and  administered  in  fever.  O.  purpurea 
is  known  in  India  as  mate  mangostcen,  and  Kmbryopteris 
glutinifera,  an  ebonaceous  tree,  os  wild  mangostecn.  See 
Drury’s  Useful  Plants  of  India. 

MANGROVE.  The  remarkable  ‘‘mangrove  forests” 
which  fringe  tidal  estuaries,  overran  salt  marshes,  and  line 
muddy  coasts  in  the  tropics  of  both  Old  and  New  Worlds, 
are  composed  of  trees  and  shrubs  belonging  to  the  AAizo- 
pkoraeea,  a small  order  of  calycifloral  exogena,  mixed, 
however,  with  the  “white  mangrove,”  Avicennia,  a ver- 
benacoous  plant  Their  trunks  and  branches  constantly 
emit  adventitious  roots,  which,  descending  in  arched  fashion, 
striko  at  some  distance  from  the  parent  stem,  and  send  up 
now  tranks,  tho  forest  thus  spreading  like  a banyan  grove. 
The  roots  and  stems  afford  lodgment  and  shelter  to  innumer- 
able bivalves,  crabs,  and  other  marine  animals,  while 
the  branches  are  inhabited  by  aquatic  birds.  A further 
advantage  in  dispersal,  very  characteristic  of  the  order,  is 
afforded  by  the  seeds,  whicn  havo  a striking  peculiarity  of 
germination.  While  the  fruit  is  still  attached  to  tbo 
parent  branch,  the  long  radicle  emerges  from  the  seed  and 
descends  rapidly  towards  the  mud,  where  it  may  even 
establish  itself  before  falling  off.  Owing  to  its  clubbed 
shape,  this  is  always  in  the  right  position,  the  plamulo 
then  making  its  appearance.  The  wood  of  some  species 
is  hard  and  durable,  and  the  astringent  bark  is  employed 
in  tanning  The  fruit  of  the  common  mangrove,  Bhixophora 
Mangle,  L.,  is  Bweet  and  wholesome,  and  yields  a light 
wine.  See  Treasury  of  Botany,  and  Lindley’s  Vegetable 
Kingdom. 

MANICILEISM.  At  the  close  of  the  3d  century  three 
great  religious  systems  stood  opposed  to  one  another  in 
western  Asia  and  the  south  of  Europe ; these  were  Nco- 
Platonism,  Catholicism,  and  Manichaeism.  All  three  may 
be  described  as  tho  final  results  reached,  after  a history  ef 
more  than  a thousand  years,  by  the  religious  development 
of  the  civilized  nations  stretching  from  Persia  to  Italy. 
Each  had  put  off  tho  national  and  particular  character  of 
tho  ancient  religions,  and  had  become  a world-religion,  with 
universalizing  tendencies,  and  with  demands  which  in  their 
I effect  transformed  the  whole  of  human  life,  both  public  and 
! private.  The  place  of  national  worship  was  taken  by  a 
system  which  not  only  aimed  at  being  a philosophy  of  God, 
the  world,  and  history,  but  at  tho  same  time  embraced  a 
definite  code  of  ethics  and  a religions  ritual.  In  point  of 
form,  then,  the  three  religions  were  like  each  other,  os  they 
also  were  in  this,  that  each  had  appropriated  elements  of 
older  and  widely  different  religions.  Their  mutual  resem- 
blance becomes  still  further  apparent  when  wo  observe 
that  in  all  three  the  ideas  of  revelation,  redemption,  ascetic 
virtue,  and  immortality  come  into  the  foreground.  Nea 
Platonism,  however,  was  the  spiritualized  religion  of  nature 
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Greek  polytheism  transfigured  and  developed  into  Pan- 
thoUm  through  Oriental  intiuenccs  and  philosophical  specu- 
lations; Catholicism  was  the  monotheistic  universal  re- 
ligion, based  upon  the  Old  Testament  and  the  Gospel,  but 
built  up  with  the  resources  of  Hellenic  speculation  and 
ethics ; Manich&ism  was  the  duelistic  and  universal  religion, 
founded  on  Chaldaism,  but  charged  with  Christian,  Parsic, 
and  perhaps  T'.oddhistic  ideas.  In.  Manicbaeism  the  Hel- 
lenic element  was  wanting,  in  Catholicism  the  Chald&o- 
Persi&n.  Thoeo  three  universal  religions  were  developed 
in  the  course  of  two  centuries  ( e . 50-250  a.d.),  Catholicism 
being  the  earliest  and  Munich  seism  the  latest  creation.  To 
both  of  these,  however,  Neo-Platonism  was  from  the  outset 
inferior,  because  it  did  not  possess  a founder,  and  conse- 
quently did  not  develop  elemental  force,  but  retained  the 
character  of  an  artificial  creation.  Attempts  were  made  to 
invent  a founder  for  it*  but  these,  of  course,  entirely 
failed.  Catholicism,  again,  appears  as  superior  to  Mani- 
ch seisin,  even  if  we  do  not  look  at  the  contents  of  the  two 
religions,  because  it  honoured  its  founder,  not  only  as  a 
bearer  of  revelation,  but  as  Redeemer  in  His  own  person, 
and  as  the  Son  of  God.  Tho  struggle  of  Catholicism  with 
Neo-Platonism  bad  been  already  decided  by  about  the 
middle  of  the  4th  century,  though  the  latter  maintained 
itself  in  the  Greek  empire  for  nearly  two  centuries  longer. 
In  its  contest  with  Manicbmimn,  the  Catholic  Church  was 
from  the  outset  certain  of  victory,  being  at  tho  time  the 
privileged  church  of  the  empire.  But  this  rival  could  not 
be  annihilated ; it  maintained  itself  both  in  the  East  and 
in  tho  West,  though  in  various  forms  and  modifications, 
until  far  on  in  the  Middle  Ages. 

Mani  (Mcuo/v,  Manes,  Manichwus1)  is  said, 

in  the  Ada  A rebel  at,  to  have  originally  been  called 
“ Cubricus  M (according  to  Kos&ler,  a corruption  of  “Bhura- 
ik”).  Nothing  reliable  about  his 'life  was  ever  known 
in  tho  Graeco-Roman  empire ; for  the  accoant  in  the  Ada 
Arehelai  is  quite  incredible,  and  shaped  by  the  objects 
of  its  author:  If  criticism  may  succeed  in  showing  the 

sources  from  which  this  account  has  flowed,  in  ascertaining 
the  tendencies  which  have  been  at  work  in  it,  and  thus  in 
extracting  some  solid  matter,  it  can  only  do  so  by  starting 
from  tho  Oriental,  the  Mohammedan,  tradition,  which  is 
comparatively  worthy  of  credence.  It  ia  therefore  to  the 
latter  alone  that  we  must  apply  for  information.  Accord- 
ing to  it,  Mani  was  a high-born  Persian  of  Ecbatana.  The 
year  of  his  birth  is  uncertain,  but  Kessler  accepts  as 
reliable  the  statement  made  by  Birnnl,  that  Mani  was 
born  in  the  year  527  of  the  astronomers  of  Babylon 
(215-216  a.d.).  He  received  .a  careful  education  at 
Ctaalphon  from  bis  father  Filtdk  (Hotckcoc).  As  the 
father  connected  himself  at  a later  period  with  tho 
confession  of  the  Moghtasilah,  or  “ Baptists,”  in  southern 
Babylonia,  the  son  also  was  brought  up  in  tho  religious 
doctrincsmnd  oxorcises  of  this  sect.  These  Baptists  (see 
tho  Fihrist)  were  apparently  connected  with  the  Elkcsaite3 
and  the  Hemerobaptists,  and  certainly  with  the  Mandmans. 
It  i3  not  improbable  that  this  Babylonian  sect  had  absorbed 
Christian  elements.  Thus  the  boy  early  became  acquainted 
with  very  different  forms  of  religion.  If  even  a Bmail  part 
of  tho  stories  about  his  father  13  founded  on  fact, — and 
there  is  no  doubt  that  most  of  them  aro  mere  Manichsean 
legends, — it  was  he  who  first  introduced  Mani  to  that 
m.  dley  of  religions  out  of  which  his  system  arose.  Mani- 
ebaan  tradition  relates  that  Mani  received  revelations 
while  yet  a boy,  and  assumed  a critical  attitude  towards 
the  religious  instruction  that  was  boiog  imparted  to  him. 
This  is  tho  more  incredible  siaoe  the  same  tradition  informs 


1 The  name  has  not  as  yet  been  explained,  nor  is  it  Svea  known 

whether  it  bo  of  Persian  or  Semitic  origin. 


us  that  the  boy  was  as  yet  prohibited  from  making  public 
uso  of  his  new  religious  views.  It  was  only  when  Mani 
had  reached  the  ago  of  twenty-five  or  thirty  years  that  ho 
began  to  proclaim  his  new  religion.  This  he  did  at  the 
court  of  tho  Persian  king,  Sapor  I.,  and  according  to  the 
story,  on  the  coronation-day  of  that  monarch  (241-42). 

A Persian  tradition  Bays  that  he  had  previously  been  a 
Christian  presbyter ; but  this  is  certainly  incorrect.  Mani 
did  not  remain  long  in  Persia,  but  undertook  lon$ 
journeys  for  the  purpose  of  spreading  his  religion,  and  also 
sent  forth  disciples.  According  to  the  Ada  Arehelai , hi/> 
missionary  activity  extended  westwards  into  the  territory 
of  the  Christian  church ; but  from  Oriental  sources  it  is 
certain  that  Mani  rather  went  into  Transoxama,  western 
China,  and  southwards  as  far  as  India.  His  labours  there 
E3  well  as  in  Persia  were  not  without  result.  Like 
Mohammed  after  him  and  the  founder  of  the  Elkesnites 
before  him,  be  gave  himself  out  for  the  last  and  highest 
prophet,  who  was  to  surpass  all  previous  divine  revelation, 
which  only  possessed  a relative  value,  and  to  act  up  the 
perfect  relfgion.  In  the  closing  years  of  the  reign  ot 
Sapor  L (c.  270)  Mani  returned  to  the  Persian  capital, 
and  gained  adherents  even  at  court.  But  tho  dominant 
priestly  caste  of  the  M&gians,  on  whose  support  the  king 
was  dependent,  were  naturally  hoatile  to  him,  and  after 
some  successes  Mani  was  made  a prisoner,  and  had  then 
to  flee.  The  successor  of  Sapor,  Hormuz  (272-273), 
appears  to  have  been  favourably  disposed  towards  him, 
but  Bahriun  L abandoned  him  to  the  fanaticism  of  tho 
M&gians,  and  caused  him  to  be  crucified  in  the  capital  in 
the  year  276-7.  The  corpse  was  flayed,  and  Ham’s 
adherents  were  cruelly  persecuted  by  the  king. 

Mani  himself  composed  a large  number  of  works  and  Mad 
epistles,  which  wore  in  great  port  still  known  to  the  w,iti 
Mohammedan  historians,  but  are  now  lost.  The  later 
heads  of  tho  Manichsean  churches  also  wrote  religious 
treatises,  so  that  the  ancient  Manichean  literature  must 
have  been  very  extensive.  According  to  the  Fihrist,  Mani 
made  use  of  the  Persian  and  Syriac  languages ; but,  like 
the  Oriental  M&rcionites  before  him,  he  invented  an 
alphabet  of  his  own,  which  the  Fihrist  has  handed  down  to 
ns.  In  this  alphabet  the  sacred  books  of  the  Manichaeans 
were  written  even  at  a later  period.  The  Fihrist  reckons 
seven  principal  works  of  Mani,  six  being  in  the  Syriac 
and  one  in  the  Persian  language ; regarding  some  of  these 
we  also  have  information  in  Epiphanius,  Augustine,  Titus 
of  Bostra,  and  Photius,  as  well  as  iu  tho  formula  of 
abjuration  (Cotelerius,  PP.  Ap$st.  Opp.,  i.  5*3)  and  ia 
the  Acta  Arehelai.  They  are  (l)'77i<r  Book  of  Secrets  (seo 
Acta  Archel.),  containing  discussions  bearing  on  tho  Chris- 
tian sects  spread  throughout  tho  East,  especially  the  Mar-' 
cionites  and  Bardesanites,  and  dealing  also  with  their 
conception  of  the  Old  and  New  Testaments;  (2)  The 
Book  of  the  Giants  /Demons  ?) ; (3)  The  Book  of  Precept s 
for  Hearers  (probably  identical  with  the  E pi  slot  a Funda- 
ments of  Augustine,  and  with  tho  Book  of  Chapters  of 
'Epiphanius  and  the  Ada  Arehelai ; this  was  the  most 
widely  spread  and  most  popular  Manichsean  work,  having 
been  translated  into  Greek  and  Latin ; it  contained  & short 
summary  of  all  the  doctrines  of  fundamental  authority) ; 

(4)  The  Book  ShdhpCtrakdn  (Flugel  was  unable  to  ex- 
plain this  name ; according  to  Kessler  it  signifies  “ epistlo 
to  King  Sapor”;  the  treatise  was  of  on  escha*  .ogiool 
character) ; (5)  The  Book  of  Quickening  (Kessler  identifies 
this  work  with  the  "Thesaurus  [vitae]”  of  the  Acta 
Arehelai,  Epiphanius,  Photius,  or.d  Augustine,  and  if  this 
be  correct,  it  also  must  have  been  in  use  among  tho  Latin 
Manichasms) ; (6)  The  Book  -rpaypartia  (of  unknown  con- 
tents) ; (7)  a book  in  tho  Persian  language,  the  title  of 
which  is  not  given  in  our  present  text  of  the  Fihrist,  bat 
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which  is  in  all  probability  identical  with  the  “holy  goepul  ” 
of  the  M&nicbieans  (mentioned  in  the  Acta  Archct.  and 
many  other  authorities).  It  was  this  work  which  the 
Mamcbamim  set  tip  in  opposition  to  the  Gospels.  Besides 
these  principal  works,  Mani  also  wrote  a large  number  of 
smaller  treatises  and  epistles.  The  practice  of  writing 
epistles  was  continued  by  his  successors.  These  Manicheean 
dissertations  also  became  known  in  the  Graeco-Roman 
empire,  and  existed  in  collections.1  There  also  existed  a 
Mamchaean  book  of  memorabilia,  and  of  prayers,  in  Greek, 
as  well  as  many  others,2  all  of  which  were  destroyed  by 
the  Christian  bishops  acting  in  conjunction  with  the 
authorities.  A Manichican  epistle,  addressed  to  one 
Marcellos,  has,  however,  been  preserved  for  us  in  the  Acta 
Archdai ? 

Though  the  leading  features  of  Manichrean  doctrine 
can  bo  exhibited  clearly  even  at  the  present  day,  and 
though  it  is  undoubted  that  Maui  himself  drew  up  a cqpr- 
plete  system,  many  details  are  nevertheless  uncertain,  since 
they  aro  differently  described  in  different  sources,  and  it 
often  remains  doubtful  which  of  the  accounts  that  have 
been  transmitted  to  us  represents  the  original  teaching  of 
ibo  founder. 

The  Manichcean  system  is  one  of  consistent,  uncompro- 
mising dualism,  in  the  form  of  a fantastic  philosophy  of 
nature.  The  physical  and  the  ethical  are  not  distinguished, 
and  in  this  respect  the  character  of  the  system  is 
.horoughly  materialistic  ; for  when  Mani  coordinates  good 
With  light,  and  evil  with  darkness,  this  is  no  mere  figure 
of  speech,  but  light  is  actually  the  only  good,  and  darkness 
the  only  evil.  From  this  it  follows  that  religious 
knowledge  can  be  nothing  else  than  the  knowledge  of 
nature  and  her  elements,  and  that  redemption  can  only 
consist  in  a physical  process  of  freeing  the  element  of  light 
from  the  darkness.  Under  such  circumstances  ethics 
becomes  a doctriue  of  abstinence  in  regard  to  all  elements 
which  have  their  source  within  the  sphere  of  darkness. 

The  self-contradictory  character  of  the  present  world 
forms  the . point  of  departure  for  Mani’s  speculations. 
This  contradiction  presents  itself  to  his  mind  primarily  as 
elemental,  and  only  in  the  second  instance  as  ethical, 
inasmuch  as  he  considers  the  oensual  nature  of  man  to  be 
the  outflow  of  the  evil  elements  in  nature.  From  the 
contradictory  character  of  the  world  he  concludes  the 
existence  of  two  beings,  originally  quite  separate  from  each 
other — light  end  darkness.  Eoch  is  to  be  thought  of 
according  to  the  analogy  of  a kingdom.  Light  presents 
Itself  to  us  as  the  good  primal  spirit  (God,  radiant  with 
the  ten  [twelve]  virtues  of  love,  faith,  fidelity,  high-minded- 
neaa,  wisdom,  meekness,  knowledge,  understanding,  mystery, 
and  insight),  and  then  further  as  the  heavens  of  light  and 
the  earth  of  light,  with  their  guardians  the  glorious  a?ons. 
Darkness  is  likewise  a spiritual  kingdom  (moro  correctly, 
it  also  is  conceived  of  as  a spiritual  and  feminine  person- 
ification), but  it  has  no  “God”  at  its  head.  It  embraces 
an  “ earth  of  darkness.”  As  the  earth  of  light  has  five 
tokens  (the  mild  zephyr,  cooling  wind,  bright  light, 
quickening  fire,  and  clear  water),  so  has  the  earth  of 
darkness  also  five  (mint,  heat,  the  sirocco,  darkness,  and 

1 A iirurro\£>r  fa  spoken  of  in  the  formula  of  abjuration, 

and  an  iBpiatola  ad  viryinem  by  Augoitine.  Fabricius  has 

collected  tho  “Greek  fragments  of  Manicbxan  Epistles"  in  his  Biblio- 
theca (Jrte.cn  (vil  p.  311  *?.). 

* The  CarUicum  amatorium  is  cited  by  Augustine. 

* Zittwitz  assumes  that  this  eptotte  *r:u  in  its  original  form  of  much 
larger  extent,  and  that  the  author  of  the  Ads  took  out  of  it  the  matter 
for  tho  speeches  which  ho  makes  Mani  deliver  during  bU  disputation 
with  fosbop  Archehius.  The  same  scholar  traces  hack  the  acconnt  by 
Tuibo  in  the  Acts,  and  the  historical  date  gi vta  in  tho  fourth  section, 
to  the  writings  of  Turin,  a Mesopotamian,  who  is  assumed  to  bir  c been 
a M imcL.v.m  renty-ido  u.i  a Christian.  But  us  to  this  dlflv rente  of 
opinion  is  at  luu.1  allowable. 
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vapour).  Satan  with  bis  demon*  was  born  from  tho 
kingdom  of  darkness.  These  two  kingdoms  stood  opposed 
to  each  other  from  all  eternity,  touching  each  other  on 
one  aide,  but  remaining  unmingled.  Than  Satan  began  to 
rage,  and  made  on  incursion  into  the  kingdom  of  light, 
into  the  earth  of  light.  The  God  of  light,  with  hja  syzygy, 
“ the  spirit  of  his  right  hand,”  now  begot  the  primal  man, 
and  eeut  him,  equipped  with  tho  five  pure  elements,  to 
light  against  Satan.  But  the  latter  proved  himself  the 
stronger,  and  tho  primal  man  was  for  a moment  vanquished. 
And,  although  the  God  of  light  himself  now  took  to  the 
field,  and  with  tho  help  of  new  toons  (the  spirit  of  life, 
die.),  inflicted  total  defeat  upon  Satan,  and  set  the  primal 
man  free,  the  latter  had  already  been  robbed  of  part  of  his 
light  by  the  darkness,  and  the  five  dork  elements  had 
already  mingled  themselves  with  tho  generations  of  light 
It  only  remained  now  for  the  primal  tnon  to  descend  into 
the  abyss,  and  prevent  the  further  increase  of  the  generations 
of  darkness  by  cutting  off  their  roots;  but  ho  could 
not  immediately  separate  again  tho  elements  that  had  once 
mingled.  Theso  mixed  elements  are  the  elements  of  the 
present  visible  world,  which  was  formed  from  them  at  the 
command  of  the  God  of  light  The  forming  of  the  world 
is  in  itself  the  beginning  of  the  deliverance  of  the 
imprisoned  elements  of  light.  The  world  is  represented 
as  an  orderly  structure  of  various  heavens  and  various 
earths,  which  is  borne  and  supported  by  the  aeons,  the 
angels  of  light  It  possesses  in  the  sun  and  moon,  which 
are  in  their  nature  almost  quite  pure,  large  reservoirs,  in 
which  the  portions  of  light  that  have  been  rescued  ora 
stored  up.  In  the  sun  dwells  the  primal  nmn  himself,  as 
well  as  the  glorious  spirits  which  carry  on  tho  work  of 
redemption ; in  tho  moon  tho  mother  of  life  is  enthroned. 
The  twelve  constellations  of  the  zodiac  form  an  ingcuious 
machine,  a great  wheel  with  buckets,  which  pour  into  the 
sun  and  moon,  those  shining  ship*  that  sail  continually 
through  space,  the  portions  of  light  set  free  from  the 
world.  Here  they  are  purified  anew,  and  attain  finally 
to  the  kingdom  of  pure  light  and  to  God  Himself.  The 
later  Western  Manichfeans  termed  those  portions  of  light 
which  are  scattered  throughout  tho  world — in  its  ele- 
ments and  organisms — awaiting  their  deliverance,  tho 
Jesus  patibilu. 

It  is  a significant  mark  of  the  materialistic  and  inhuman 
character  of  the  system'  that,  while  the  formation  of  the 
world  is  considered  a*  a work  of  the  good  spirits,  the 
creation  of  m&n  is  referred  to  the  princes  of  darkness.' 
The  first  man  Adam  was  engendered  by  Satan  in  conjunc- 
tion with  “sin,”  “cupidity,”  “desire."  But  the  spirit  of 
darkness  drove  into  him  all  the  portions  of  light  he  had 
stolen,  in  order  to  be  able  to  dominate  them  the  moro 
securely.  Hence  Adam  is  a discordant  being,  created  in 
the  image  of  Satan,  but  carrying  within  him  tho  stronger 
spark  of  light  Eve  is  given  him  by  Satan  as  his  com- 
panion. She  is  seductive  sensuousness,  though  also  having 
in  her  a small  spark  of  light.  But  if  the  first  human 
beings  thus  stood  entirely  under  the  dominion  of  the  devil, 
the  glorious  spirits  took  them  under  their  care  from  ilia 
very  outset,  sending  won3  down  to  them  (including  Jesus), 
who  instructed  them  regarding  their  nature,  and  in  particu- 
lar warned  Adam  against  sensuality.  But  this  first  man 
fell  under  the  temptation  of  sexual  desire.  Cain  and  Abel 
indeed  are  not  sons  of  Adam,  but  of  Satan  and  Eve ; Seth, 
however,  who  is  full  of  light,  is  the  offspring  of  Adam  by 
Eve.  Thus  did  mankind  come  into  existence,  its  various 
members  possessing  very  different  chares  of  light,  but  the 
men  having  uniformly  a larger  measure  of  it  than  the 
women.  In  the  course  of  history  the  demons  sought  to 
bind  men  to  therm-elves  by  means  of  sensuality,  error,  and 
false  religions  (among  which  is  to  be  reckoned  above  all 
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the  religion  of  Moses  and  the  prophets),  while  the  spirits 
of  light  carried  on  their  process  of  distillation  with  the 
view  of  gaining  the  pure  light  which  exists  in  the  world. 
But  these  good  spirit*  can  only  save  men  by  imparting  to 
them  tho  true  gnosis  concerning  nature  and  her  forces, 
and  by  calling  them  away  from  the  Bervice  of  darkness  and 
sensuality.  To  this  end  prophets,  preachers  of  truo 
knowledge,  have  been  sent  into  the  world.  Mani,  follow- 
ing the  example  of  the  gnostic  Jewish  Christians,  appears 
to  have  held  Adam,  Noah,  Abraham  (perhaps  Zoroaster 
and  Buddha)  to  be  such  prophets.  Probably  Jesus  was 
also  accounted  a prophet  who  had  descended  from  the 
world  of  light, — not,  however,  the  historical  Jesus,  the 
devilish  Messiah  of  the  Jews,  but  a contemporaneous 
phantom  Jesus,  who  neither  suffered  nor  died  (Jesus 
impatibilis).  According  to  the  teaching  of  some  Mani- 
ch  scans,  it  was  the  primal  man  who  disseminated  the  true 
nosis  in  the  character  of  Christ  But  at  all  events  Mani 
imself,  on  his  own  claim,  is  to  be  reckoned  the  la3t  and 
greatest  prophet,  who  took  up  tho  work  of  Jesu3 
impatibilis  and  of  Paul  (for  he  too  finds  recognition),  and 
first  brought  full  knowledge.  He  is  tho  “leader,”  the 
11  ambassador  of  the  light,”  the  “Paraclete.”  It  is  only  , 
through  his  agency  and  that  of  his  imitatofa  41  the  elect,” 
that  the  separation  of  the  light  from  the  darkness  can  be 
completed.  The  system  contains  very  fantastic  descrip- 
tions of  the  processes  by  which  the  portions  of  light  when 
once  set  free  finally  ascend  even  to  the  God  of  light.  He 
who  during  his  lifetime  did  not  bocomo  one  of  the  elect, 
who  did  not  completely  redeem  himself,  has  to  go  through  a 
severe  process  of  purification  on  the  other  side  of  the  grave, 
till  he  too  is  gathered  to  the  blessedness  of  the  light  It 
is  erroneous,  however,  to  ascribe,  as  has  been  done,  a 
doctrine  of  transmigration  to  the  Monichaeana.  Of  course 
men's  bodies  as  well  as  the  souls  of  the  unsaved,  who 
according  to  the  oldest  conception  have  in  them  no  light 
whatever,  fall  under  tho  sway  of  the  powers  of  darkness. 
A later  view,  adapted  to  the  Christian  one,  represents  the 
portions  of  light  in  the  unsaved  as  actually  becoming  lost. 
When  the  elements  of  light  have  at  last  been  completely, 
or  as  far  as  possible,  delivered  from  the  world,  the  end  of 
oil  things  comes.  All  glorious  spirits  assemble,  the  God 
of  light  himself  appears,  accompanied  by  the  aeons  and 
the  perfected  just  ones.  The  angels  supporting  the  world 
withdraw  themselves  from  their  burden,  and  everything 
falls  in  rains.  A tremendous  conflagration  consumes  the 
world;  tho  perfect  separation  of  the  two  powers  takes 
place  once  more ; high  above  is  the  kingdom  of  light,  again 
brought  into  a condition  of  completeness,  and  deep  below 
is  the  (I  now  powerless)  darkness. 

On  the  basis  of  such  a cosmical  philosophy,  ethics  can 
only  have  a dualistic  ascetic  character.  Manichsean  ethics 
is  not  merely  negative,  however,  since  it  is  necessary 
to  cherish,  strengthen,  and  purify  the  elements  of  light, 
os  well  as  free  oneself  from  the  elements  of  darkness. 
The  aim  is  not  self-destruction,  but  self-preservation ; and 
yet  the  ethics  of  ManichmUm  appears  in  point  of  fact  as 
thoroughly  ascetic.  The  Manichrean  had  above  all  to 
refrain  from  sensual  enjoyment,  shutting  himself  up  against 
it  by  three  seals,  the  signaculum  oris,  mantis,  and  ajims. 
The  signaculum  oris  forbids  all  eating  of  unclean  food 
(which  included  all  bodies  of  animals,  wine,  Ac., — vege- 
table diet  being  allowed  because  plants  contained  more 
light,  though  the  killing  of  plants,  or  even  plucking  their 
fruit  and  breaking  their  twigs,  was  not  permitted),  as  well 
as  all  impure  speech.  The  signaculum  manus  prohibits  all 
traffic  with  things  generally,  in  so  far  as  they  carry  in  them 
elements  of  darkness.  Finally  by  the  signaculum  sinus 
e very  gratification  of  sexual  desire,  and  hence  also  marriage, 
is  forbidden.  Besides  nil  tills,  life  was  further  reculatod 
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by  an  exceedingly  rigorous  system  of  fasts.  Certain 
astronomical  conjunctions  determined  tbe  selection  of  tbc 
fast-days,  which  in  their  total  number  amounted  to  nearly 
a quarter  of  the  year.  Sunday  was  regularly  solemnized 
as  one,  and  the  practice  was  also  generally  observed  on 
Monday.  Honrs  of  prayer  were  determined  with  equal 
exactness.  The  Manichwan  had  to  pray  four  times  a day, 
each  prayer  being  preceded  by  nblutions.  Tbe  worshipper 
turned  towards  the  Bun,  or  the  moon,  or  the  north,  os  the 
scat  of  light ; but  it  is  erroneous  to  conclude  from  this,  ns 
has  been  done,  that  in  Manich  seism  tbe  sun  and  moon 
wero  themselves  objects  of  worship.  Forms  of  prayer  used 
by  the  Manic!) mans  have  been  preserved  to  us  in  the 
Fikritt.  The  prayers  are  addressed  to  the  God  of  light, 
to  the  wholo  kingdom  of  light,  to  the  glorious  angels,  and 
to  Mani  himself,  who  is  apostrophized  in  them  as  “ the 
great  tree,  which  is  all  salvation.”  According  to  Kessler, 
these  prayers  ore  closely  related  to  tbe  Mandaean  and  the 
ancient  Babylonian  hymns  An  asceticism  so  strict  and 
painful  as  that  demanded  by  Manichmism  conld  only  be 
practised  by  few;  hence  the  religion  must  have  abandoned 
all  attempts  at  an  extensive  propaganda,  had  it  not  con- 
ceded the  principle  of  a twofold  morality.  A distinction 
was  made  in  tho  community  between  the  Eltcti  ( Ptr/edi ), 
the  perfect  Maniclueana,  and  the  Catn/nmmi  ( Avdiiortt ), 
the  secular  Manichmans.  Only  the  former  submitted 
themselves  to  all  the  demands  made  by  their  religion; 
for  the  latter  the  stringency  of  tbe  precepts  was  relaxed. 
They  had  to  avoid  idolatry,  eorcery,  avarice,  false- 
hood, fornication,  Ac.;  above  all,  they  were  not  allowed 
to  kill  any  living  being  (the  ten  commandments  of 
Mani).  They  had  also  to  freo  themselves  qs  much  as 
possible  from  the  world;  but  in  truth  they  lived  very 
much  as  their  non-Manicliseau  fellow-citizens.  We  have 
'here  essentially  the  same  condition  of  things  as  in  tbe 
Catholic  Church,  where  a twofold  morality  was  also  in 
force,  that  of  the  religious  orders  and  that  of  Becular 
Christians, — only  that  the  position  of  the  elect!  in 
Manicbiism  was  a more  distinguished  one  than  that  of 
the  monks  in  Catholicism.  For,  after  all,  the  Christian 
monks  nover  quite  forgot  that  salvation  is  given  by  God 
through  Christ,  whereas  tho  Manichman  electi  wero 
actually  themselves  redeemers.  Hence  it  was  the  duty  of 
the  auditores  to  pay  tho  greatest  respect  end  most 
assiduous  attention  to  the  electi  These  “ perfect  ones,” 
wasting  away  under  tlioir  asceticism,  wero  objects  of 
admiration,  and  of  the  most  elaborate  solicitude.1  Food 
was  presented  to  them  in  abundance,  and  by  their  eating 
it  the  electi  set  free  the  portions  of  light  from  the 
vegetables.  They  prayed  for  the  auditores,  they  blessed 
them  and  interceded  for  them,  thereby  shortening  tlie 
process  of  purification  the  latter  had  to  pass  through  after 
death.  It  was  only  tho  electi,  too,  who  possessed  full 
knowledge  of  religions  truths,  a poiut  of  distinction  from 
Catholicism. 

The  distinction  between  electi  and  auditores,  however, 
does  not  exhaust  tbe  conception  of  the  Manichman 
Church ; on  the  contrary,  the  lattor  possessed  a hierarchy 
of  three  ranks,  to  that  there  were  altogether  five  grada- 
tions in  the ' community.  Theso  were  regarded  as  a copy 
of  the  ranks  of  tho  kingdom  of  light  At  the  head  stood 
tho  itachert  (“  ths  sons  of  meekness,”  Mani  himself  and 
his  successors) ; then  follow  the  adminutraiort  (“  the  sons 
of  knowledge,”  the  bishops) ; then  the  Mm  f“  the  sons  of 
understanding,”  the  presbyters) ; the  elects  ("  the  sons  of 
mystery”);  and  finally  tho  audilortt  ("the  sons  of 

1 Analogous  to  this  is  th.  veneration  In  which  the  Catholic  monks 
and  tho  Neo-Platonic  " philosophers  *’  were  held,  hist  the  prestige  of 
the  Manichxan  electi  was  greater  than  tbit  of  ths  mocks  sod  the 
nklloaqpktrs 
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Ihaight").  Tie  number  of  the  electi  must  always  have 
been  email.  According  to  Augustine  the  teachers  were 
twelve,  and  the  bishops  seveuty-two  in  number.  One  of 
the  teachers  appears  to  have  occupied  the  position  of 
superior  at  the  head  of  the  whole  Manichmao  Church. 
At  least  Augustine  Bpeaks  of  such  a personage,  and  the 
Fihrist  also  has  knowledge  of  a chief  of  all  Manichoeans. 
The  constitution,  therefore,  had  a monarchic  head. 

The  worship  of  the  Manichaeana  must  have  been  very 
simple,  and  must  have  essentially  consisted  of  prayers, 
hymns,  and  ceremonies  of  adoration.  This  simple  service 
promoted  tbo  secret  dissemination  of  their  doctrines.  The 
Manichaeans  too,  at  least  in  the  West,  appear  to  havo 
adapted  themselves  to  the  church’s  system  of  festivals. 
The  electi  celebrated  special  feasts;  but  tha  principal 
festival  with  all  classes  was  the  “Bema”  (ftijfu i)  the  feast 
of  the  “teacher’s  chair/’  held  in  commemoration  of  the 
death  of  Mani  in  the  month  of  March.  The  faithful 
prostrated  themselves  before  an  adorned  hut  empty  chair, 
which  was  raised  upon  a podium  of  five  steps.  Long  fasts 
accompanied  the  feasts.  Tbo  Christian  and  Mohammedan 
historians  could  learn  little  of  the  Maoichaean  mysteries 
and  “sacraments,”  and  hence  the  former  charged  them 
with  obscene  rites  and  abominable  usages.  It  may  be 
held  as  undoubted  that  the  later  Manichacans  celebrated 
mysteries  analogous  to  Christian  baptism  and  the  Lord’s 
Supper,  which  may  have  rested  upon  ancient  consecration 
rites  and  other  ceremonies,  instituted  by  Muni  himself  and 
having  their  origin  in  nature  worship. 

From  *the  foregoiog  account  it  will  be  evident,  as 
indeed  from  modern  investigation  it  is  certain,  that 
Manichaeism  did  not  originate  on  Christian  ground.  It 
would  be  more  proper  to  speak  of  Mohammedanism  than 
of  Manichaeism  as  a Christian  sect;  for  Mohammed 
stands  in  a far  closer  relation  to  the  Jewish  and  Christian 
religions  than  did  Mani.  It  is  Kessler’s  merit  to  have 
shown  that  the  ancient  Babylonian  religion,  the  original 
source  of  all  the  gnosis  of  western  Asia,  was  the  basis  of 
tho  Manichsan  system.  Hence  the  erroneousuesa  of  the 
assumption,  which  formerly  prevailed,  that  Mamch&ism 
was  a reform  movement  of  Parsisro,  a modification  of 
Zoroastrianism  under  the  influence  of  Christianity. 
Mani  clue  ism  is  a system  which  rather  belongs  to  the 
Semitic  group  of  religions.  It  is  the  Semitic  religion  of 
nature,  withdrawn  from  national  limits,  •'modified  by 
Christian  and  Persian  elements,  elevated  into  a gnosis, 
and  transforming  human  lifo  by  the  influence  of  stringent 
regulations.  # But  the  recognition  of  this  fact  only  supplies 
us  with  a'  very  general  explanation  of  the  origin  of 
Manirfueism.  The  question  still  remains,  through  what 
channels  and  to  what  extent  Mani  adopted  those  Persian 
and  Christian  elements,  and  further,  in  what  form  the 
ancient  nature  religion  of  Babylonia  was  utilized  by  him. 
As  far  as  the  latter  point  is  concerned  it  is  known  that, 
two  centuries  before  Mani,  the  Semitic  nature-religions 
had  already  been  taken  up  by  various  enthusiastic  or 
speculative  spirits,  who  had  given  them  philosophic  depth 
and  moulded  than  into  “ systems,”  which  were  propagated 
with  the  aid  of  mysterious  rites.  Maui’s  undertaking, 
then,  was  by  no  means  a novel  one,  but  was  rathor  the 
last  in  a long  series  of  similar  efforts.  Again,  even  in  the 
earlier  of  these  attempts,  from  that  of  Simon  Magus 
onward,  Christian  elements  had  been  adopted  to  a greater 
or  less  extent  j and  the  sects  of  the  Christian  gnostio 
schools  of  Syria  and  western  Asia  may  all  be  traced  back 
to  the  nature-religions  of  ancient  Scmilism,  transformed 
into  a philosophy  of  the  world  and  of  life.  It  is  the 
Babylonian  sect  of  the  Moghtaailah  that  seems  to  have  fur- 
nished Mani  with  the  matter  of  his  religious  philosophical 
speculations,  and  the  religion  of  this  sect  was  purely 
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Semitic  (see  Mand^ans;  the  Mandreans  were  related  to* 
the  Moghtaailah).  This  was  the  source  of  the  thorough 
going  dualism  which  forms  the  basis  of  Mani’s  system ; for 
tho  ancient  Persian  religion  was  not  essentially  dualist  ic, 
but  was  at  bottom  monistic,  since  Ahriman  is  created  by 
Ormuzd.  At  tho  same  time  Mani  turned  the  theologu- 
mcna  of  ancient  Persia  also  to  account.  The  fact  that  the 
two  opposed  elements  are  called  “light”  and  “darkness” 
can  hardly  bo  independent  of  Pareism,  and  Mauichaeism 
uses  other  termini  technici  of  tho  Persian  religion. 
Whether  Mani’s  idea  of  redemption  is  to  be  traced  to  the 
ancient  Babylonian  or  to  the  Zoroastrian  religion  we  do 
not  venture  to  decide.  The  idea  of  “ tho  prophet  ” andj 
“ the  primal  man  ” is  at  all  events  Semitic. 

It  is  very  difficult  to  determine  what  was  the  extent  cf 
Mani’s  knowledge  of  Christianity,  how  much  ho  himself 
borrowed  from  it,  and  through  what  channels  it  reached 
him.  In  any  case  it  is  certain  that  Manichaeism,  in  those 
districts  where  it  was  brought  much  into  contact  with 
Christianity,  became  additionally  influenced  by  the  latter 
at  a very  early  period.  Tho  Western  Manichaeans  of  tho 
4th  and  5th  centuries  ore  much  more  like  Christians  than 
their  Eastern  brethren.  In  this  respect  Manich&ism  ex- 
perienced the  same  kind  of  development  as  Neo-Platonism, 
As  regards  Maui  himself,  it  is  safest  to  assume  that  he  held 
both  Judaism  and  Catholic  Christianity  to  be  entirely  false 
religions.  It  is  indeed  true  that  he  not  only  described 
himself  as  the  promised  Paraclete — for  this  designation 
probably  originated  with  himself — but  also  conceded  a 
high  place  in  his  system  to  “Jesus;”  we  can  only  conclude 
from  this,  however,  that  he  distinguished  between  Christi- 
anity and  Christianity.  The  religion  which  had  proceeded 
from  tho  historical  Jesus  lie  repudiated  together  with  its 
founder,  and  Catholicism  as  well  as  Judaism  ho  looked 
upon  as  a religion  of  the  deviL  But  he  distinguished 
between  the  Jesus  of  darkness  and  the  Jesns  of  light  who 
had  lived  and  acted  contemporaneously  with  the  former. 
This  distinction  agrees  with  that  made  by  the  gnostic 
Ba&ilides  no  less  strikingly  than  the  Manichaean  criticism 
of  the  Old  Testament  docs  with  that  propounded  by  tho 
Marcionitcs  (see  the  Acta  AixJidai,  in  which  Mani  is  made 
to  utter  the  antitheses  of  Marcion).  Finally  the  Mani- 
chsean  doctrines  exhibit  points  of  similarity  to  those  of 
the  Christian  Elkesaites ; but,  as  it  is  possible,  and  even 
probable,  that  such  resemblances  are  to  be  ascribed  to  a 
common  ancient  Semitic  source,  they  do  not  here  call  for 
further  consideration.  The  historical  relation  of  Mani 
to  Christianity  is  then  as  follows.  From  Catholicism, 
which  he  very  probably  had  no  detailed  knowledge  of,  ho 
borrowed  nothing,  rejecting  it  os  devilish  error.  On  the 
other  hand,  he  looked  upon  what  ho  considered  to  be 
Christianity  proper,  that  is,  Christianity  as  it  had  been 
developed  among  the  sects  of  Basil;  dians,  Marcionitcs,  and 
perhaps  Bardesanites,  os  a comparatively  valuable  and 
sound  religion.  He  took  from  it,  however,  as  from  the 
Persian  religion,  hardly  anything  but  names,  and,  perhaps 
we  may  add,  a criticism  of  the  Old  Testament  and  of 
Judaism  so  far  as  ho  required  it.  Indications  of  the 
influence  of  Marcionitism  are  found  in  the  high  estimation 
in  which  Mani  held  tho  apostle  Punl,  and  in  the  fact  that 
he  explicitly  rejects  the  Book  of  Acts.  Mani  appears  to 
have  given  recognition  to  a portion  of  the  historical  matter 
of  the  Gospels,  and  to  havo  interpreted  it  in  accordance 
with  his  own  doctrine.  In  conclusion,  it  remains  to  be 
asked  whether  Buddhistic  elements  can  also  be  detected  in 
Manichaeism.  Most  modern  scholars  since  F.  C.  Baur  have 
answered  this  question  in  the  affirmative.  According  to 
Kessler,  Mani  xnado  use  of  the  teaching  of  Buddha,  at 
least  as  far  os  ethics  was  concerned.  It  cannot  be  doubted 
that  Mani,  who  undertook  long  journey*  os  far  as  Iudia. 


486  MANIC 

knew  of  Buddhism.  The  name  Buddha  (Bnddas)  which 
occurs  in  the  legendary  account  of  Maoi,  and  perhaps  iu 
the  letter's  own  writings,  indicate*  further  that  he  had 
oocnpiad  hi*  attention  with  Buddhism  when  engaged  in  the 
work  of  founding  bis  new  religion.  But  bis  borrowings 
from  this  source  must  have  been  quite  insignificant.  A 
detailed  comparison  shows  the  difference  between  Buddhism 
and  Manichaeism  in  all  their  principal  doctrines  to  be  very 
great,  while  it  becomes  ovident  that  the  points  of  resem- 
blance are  almost  everywhere  accidental.  This  is  also 
true  of  the  ethics  and  the  asoeticiam  of  the  two  systems. 
There  is  not  a single  point  in  Manicharism  which  demands 
for  its  explanation  an  appeal  to  Buddhism.  Such  being 
the  case,  the  relationship  between  the  two  religions 
remains  a mere  possibility,  a possibility  which  the  inquiry 
of  Geyler  {Dm  System.  di$  Matitchndama  und  san 
Verhtfttnm  zum  Buddkismus,  Jena,  1875)  has  not  been 
able  to  elevate  into  a probability. 

How  are  we  to  explain  the  rapid  spread  of  Manichaeism, 
and  the  fact  that  it  really  became  one  of  tho  great  religions  1 
One  answer  is  that  Maniclueism  was  the  most  complete 
gnosis,  the  richest,  most  consequent,  and  mast  artistic 
system  formed  on  the  basis  of  the  ancient  Babylonian  re- 
ligion (so  Kessler).  This  explanation  is  insufficient,  tor  no 
rcligiou  operates  mainly  through  the  perfection  of  its  system 
of  doetrine;  and  it  is  not  strictly  correct,  for  the  older 
gnostic  systems  were  not  less  richly  equipped  than  tho 
Mauichaan.  What  gave  strength  to  Manichmism  was 
rather  that  it  united  an  ancient  mythology  and  a thorough- 
going materialistic  dualism  with  an  exceedingly  simple 
spiritual  worship  and  a strict  morality.  On  comparing  it 
with  the  Semitic  religions  of  nature,  wo  perceive  that  it 
retained  their  mythologies,  after  transforming  them  into 
“doctrines,"  but  abolished  all  their  sensuous  cultua, 
substituting  instead  a spiritual  worship  os  well  as  a strict 
morality.  Mantcbseisra  was  thus  able  to  satisfy  the  new 
wants  of  an  old  world;  It  offered  revelation,  redemption, 
moral  virtue*  and  immortality,  spiritual  benefits  on  the 
basis  of  the  religion  of  nature.  A further  source  of 
strength  lay  in  the  simple  yet  firm  social  organisation 
which  was  given  by  Mani  himself  to  his  new  institution. 
The  wise  man  and  the  ignorant,  the  enthusiast  and  the  man 
of  the  world,  could  all  find  acceptance  here,  and  there  was 
laid  on  no  one  more  than  he  was  able  and  willing  to  bear. 
Each  one,  however,  was  attached  end  led  onwaid  by  the 
prospect  of  a higher  rank  to  be  attained,  while  the 
intellectually  gifted  had  an  additiou&l  inducement  in  the 
assurance  that  they  did  not  require  to  submit  themselves 
to  any  authority,  but  would  be  led  to  God  by  pure  reason. 
Thus  adapted  from  the  first  to  individual  requirements, 
this  religion  also  showed  itself  able  to  appropriate  from 
time  to  time  foreign  elements.  Originally  furnished  from 
fragments  of  variour  religions,  it  could  increase  or  diminish 
this  possession  without  rupturing  its  own  elastic  framoworir. 
And,  after  all,  great  adaptability  is  just  as  necessary  for  a 
universal  religion  as  a divine  founder  in  whom  the  highest 
revelation  of  God  Himself  may  bo  seen  and  reverenced 
Manichreism  indeed,  though  it  applies  the  title  “ redeemer  ” 
to  Mani,  has  really  no  knowledge  of  a redeemer,  but  only  of 
a physical  and  gnostic  process  of  redemption ; on  the  other 
hand,  It  possesses  in  Mani  tho  supreme  prophet  of  God. 
If  wo  consider  in  conclusion  that  Munich  seism  gave  a 
simple,  apparently  profound  and  yet  convenient  solution  of 
the  problem  of  good  and  evil,  a problem  that  had  become 
peculiarly  oppressive  to  the  human  race  in  the  2d  and  3d 
centuries,  we  shall  have  named  the  most  important  factors 
which  account  for  the  rapid  spread  of  the  system. 

Maniriueism  first  gained  a firm  footiog  in  tbs  East. 
£«.,  in  Persia,  Mesopotamia,  and  Transo.Tania.  The 
persecutions  it  had  to  endure  did  not  binder  its  extension. 
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The  seat  of  the  Manichscan  popo  was  for  centuries  in 
Babylon,  at  a later  period  in  Samarkand.  Even,  after  the 
conquests  of  Islam  the  Manichaan  Church  continued  to 
maintain  itself,  indeed  it  seems  to  have  become  still  more 
widely  dilfuacd  by  the  victorious  campaigns  of  tho 
Mohammedans,  and  it  frequently  gained  secret  adherents 
among  the  latter  themselves.  Its  doctrine  and  discipline 
underwent  little  change  in  the  East;  in  particular,  it  drew 
no  nearer  to  the  Christian  religion.  More  than  once, 
however,  Maniohaeism  experienced  attempt#  at  reforma- 
tion; for  of  course  tho  auditores  very  easily  became 
worldly  in  character,  and  movement#  of  reformation  led 
temporarily  to  divisions  and  the  fondation  of  sects. 
Towards  the  close  of  the  13th  eeotury,  at  the  time  the 
Fihrxst  was  written,  the  Manichreaua  in  Mesopotamia  and 
Persia  had  already  been  In  large  measure  ousted  from  tho 
towns,  and  had  withdrawn  to  the  villages.  But  in 
Turkestan,  and  as  far  as  the  Chinese  frontier,  there  existed 
numerous  Manicharam  communities,  and  even  whole  tribes 
that  had  adopted  tho  name  of  Mani.  Probably  it  was  the 
great  migrations  of  the  Mongolian  race  that  first  put  #ji 
end  to  Manicharism  in  Central  Asia.  But  even  in  tho 
15th  century  there  were  Manichmans  living  beside  the 
Thomas-Christians  on  the  coast  of  Malabar  in  India 
(see  Gcrmann,  DU  Tkomas-Ckruten,  1875),  Manicharism 
first  penetrated  tho  Greek- Roman  ompire  about  the  year 
280,  in  the  time  of  the  emperor  Probus  (see  tho  Chronicon 
of  Eusebius).  If  wo  may  take  the  edict  of  Diocletian 
against  the  Maoichman*  as  genuine,  the  system  must  have 
gained  a firm  footing  in  the  West  by  the  beginning  of  tho 
4th  century,  but  we  know  that  as  late  as  about  the  year 
325  Eusebius  had  not  any  accurate  knowledge  of  the  sect. 
It  was  only  subsequent  to  about  330  that  Mauichoeism 
spread  rapidly  in  the  Roman  empire.  Its  adherents  were 
recruited  on  the  one  hand  from  the  old  gnostic  sects) 
(especially  from  the  Mareionitcs, — Manicharism  exerted 
besides  this  a strong  influence  on  the  development  of  the 
Marcionite  churches  of  the  4th  century),  on  the  other 
bond  from  tho  large  number  of  the  “ cultured,”  who  were 
striving  after  a “rational”  and  yet  in  some  manner 
Christian  religion.  It#  polemics  and  its  criticism  of  the 
Catbolio  Church  now  became  tho  strong  side  of  Mani- 
chreism,  especially  in  the  West  It  admitted  tho  stumb- 
ling-blocks which  the  Old  Testament  offers  to  every 
intelligent  reader,  and  gavo  itself  out  os  a Christianity 
without  the  Old  Testament.  Instead  of  tbe  subtle 
Catholio  theories  concerning  divine  predestination  and 
human  freedom,  and  instead  of  a difficult  thoodieva,  it 
offered  an  exceedingly  simple  conception  of  sin  and 
goodnfess.  The  doctrine  of  the  incarnation  of  God,  which 
was  especially  objectionable  to  those  who  were  going  over 
to  the  new  universal  religion  from  the  old  cults,  w«*  not 
proclaimed  by  Manichmism.  In  its  rejection  of  this 
doctrine  Mautchoeism  agreed  with  Neo-Platonism;  but, 
while  the  latter,  notwithstanding  oil  its  attempts  to 
conform  itself  to  Christianity,  could  find  no  formula  by 
which  to  inaugurate  within  its  own  limits  the  special 
veneration  of  Christ,  the  Western  Manichaeans  succeeded 
in  giving  their  teaching  a ChrUtian  tinge.  Tbe  only  part 
of  the  Manichsean  mythology  that  became  popular  was  the 
crude,  physical  dualism.  The  barbaric  element#  were 
judiciously  screened  from  view  as  a “mystery;"  they 
were,  indeed,  here  and  there  explicitly  disavowed  even  by 
the  initiated.  Tho  further  Manichseism  advanced  into  the 
West,  the  more  Christian. and  philosophic  did  it  become. 
In  Syria  it  maintained  itself  in  oompar&tive  purity.  In 
North  Africa  it  found  its  most  numerous  adherents,  gaining 
secret  support  even  among  tho  clergy.  Tho  explanation  or 
tliis  perhaps  lies  in  the  fact  that  one  part  of  tho  population 
of  North  Africa  was  of  Semitic  origin.  Augustine  was  ax 
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auditor  for  trifle  yearn,  while  Faustua  wag  at  that  time  the 
most  esteemed  Manichzean  teacher  in  the  West,  Augustine 
in  his  later  writings  against  the  Manichmaas  deals  chiefly 
with  the  following  problems: — (1)  tho  relation  between 
knowlodge  and  faith,  and  between  reason  and  authority ; 
(2)  the  nature  of  good  and  evil,  and  tho  origin  of  the 
latter ; (3)  tho  existence  of  free  will,  and  its  relation  to 
the  divine  omnipotence ; (4). the  relation  of  tho  evil  in  the 
world  to  the  divine  government. 

The  Christian  Byzantine  and  Roman  emperora,  from 
Valeris  onwards,  enacted  strict  laws  against  the  Mani- 
chaeans.  But  at  first  these  bore  little  fruit  The  nuditores 
were  difficult  to  trace  out,  and  besides  they  really  gave 
little  occasion  for  persecution.  In  Rome  itself  between 
370  and  440  M&nichxbm  gained  a large  amount  of 
support,  especially  among  the  scholars  and  public  teachers. 
It  also  made  its  way  into  the  life  of  the  people  by  means 
of  a popular  literature  in  which  the  apostles  were  made  to 
play  a prominent  part  ( Apocryphal  Act*  of  the  Apostle*). 
Manichxism  in  the  West  had  also  some  experience  of 
attempts  at  reformation  from  the  ascetic  ride,  but  of  these 
we  know  little.  In  Rome  Leo  the  Great  was  the  first 
who  took  energetic  measures,  along  with  the  state 
authorities,  against  the  system.  Valentinian  IIL  decreed 
banishment  against  its  adherents,  Justinian  the  punish- 
ment of  death.  In  North  Africa  Manicheeism  appears  to 
have  been  extinguished  by  the  persecution  of  the  Vandals. 
But  it  still  continued  to  exist  elsewhere,  both  in  the 
Byzantine  empire  and  in  the  West,  and  in  the  earlier  part 
of  the  Middle  Ages  it  gave  an  impulse  to  the  formation  of 
new  sects,  which  remained  related  to  it  And,  if  it  has 
not  been  quite  proved  that  so  early  as  the  4th  century  the 
Priscillianista  of  Spain  were  influenced  by  Manichmism,  it 
is  at  least  undoubted  that  the  Paolicians  and  Bogomiles  as 
well  as  the.'Catharists  and  the  Albigenees  are  to  be  traced 
back  to  Manichaeiam  (and  Marcionitism).  Thus  the 
system,  not  indeed  of  Mani  the  Persian,  but  of  Manichmiam 
a i modified  by  Christian  influences,  accompanied  the 
Catholic  Chnrch  until  the  13th  century. 

Sources. — (a)  Oriental.  Among  the  sources  for  a history  of  Mani- 
ebieism,  the  most  important  are  the  Oriental.  Of  these  the  Mo- 
hammedan, though  of  comparatively  late  date,  are  distinguished  by 
the  excellent  manner  in  which  they  have  been  transmitted  to  us,  as 
well  as  by  thoir  impartiality.  They  must  b«  named  first,  because 
ancient  Monich»an  writings  have  been  used  in  their  construction, 
while,  with  the  exception  of  some  small  and  rather  unimportant 
piece?,  wo  possess  no  other  original  Muni,  haan  works  dating  from 
the  34  century.  At  tho  head  of  all  stands  En-Nodim,  Fihritl  ( circa 
©30),  edited  by  Fliigel  (1871-72);  camp,  the  Liter’s  work  Mani, 
stint  Lehre  «.  seine  Schriflm,  1862.  &!©  also  SLahntstinf,  IZitetb 
at-milal  van-mthal  (12th  cunt.),  edited  by  Carlton  (1346)  and 
translated  into  German  by  Hoarbrticv.r,  1861,  and  individual  notes 
and  excerpts  by  Tabari  (10th  cent.),  Al-Biruoi  (11th  oent.),  and 
other  Arabian  and  Persian  historians. 

Of  tho  Christian  Orientals  those  that  afford  most  information 
are  Ephraem  Syrua  (oh.  378),  in  various  writings ; the  Armenian 
Esnik  (sc*  Zeitsch.  f.  hist.  TheaU,  1840,  ii. ; Laagmfc  CdUction, 
iL  876  sq.\  who  wrote  in  the  6th  century  against  Mardon  and 
hfani ; and  the  Alexandrian  i*triarck  Eutychius  (ok  910), 
Annates,  ed.  Fococke,  1028.  Tnere  are  besides  scattered  pieces 
of  information  in  Aphraates  (4th  cent.),  Barhebreus  (18th  cent.), 
and  others. 

(b)  Greek  and  Latin.  The  earliest  mention  of  the  Manielucans 
in  the  Greco-Roman  empire  is  to  be  found  in  an  edict  of  Diocletian 
(see  Hand,  Cod.  Gregor.,  tit  xv.),  which  is  held  by  some  to  be 
spurious,  while  others  assign  it  to  one  or  other  of  the  year*  287, 
290,  296,  809  (so Mason,  The  Parsec,  cf  Died.,  p.  276  sj.).  Eusebius 
give*  a abort  account  of  the  sect  (ZT.  vii  31).  It  was  the  Acta 
ArcheJai,  however,  that  became  the  principal  source  on  tho  subject 
of  Manichseism  for  Greek  and  Roman  writer*.  These  Acta  are  not 
indeed  what  they  give  themselves  out  for,  vix,  on  account  of  a 
disputation  held  between  Mani  and  the  bishop  Archekuu  of  Giwr 
in  Mesopotamia  ; but  they  neverthebss  contain  much  that  is  trust- 
worthy, eepecially  re^ardtug  tho  doctrine  of  Mani,  and  they  also 
include  Manichiean  documents.  They  consist  of  various  distinct 
pieces,  and  originated  in  the  l>eginning  of  the  4lh  century,  probably 
at  Edessa.  They  wore  translated  as  early  as  the  first  half  of  the 
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same  century  from  the  Syriac  (as  is  muntainod  by  Jorcmo,  De  Vir 
H'  :d.,  72  ; though  this  w doubted  by  modern  achel_rs)  into  Grc-.k, 
aud  soon  afterwards  into  Latin.  It  is  oclv  this  •'“cordary  La  tit 
version  t*r>t  >e  possess  (edited  by  Zacagr.i,  1698;  Routb,  FcHq. 
Sac.,  vt-L  v.,  1948;  translated  in  G.&tvs  Ante-Kicene  Library , 
voL  xx.);  small  fragments  cf  the  Gre*V  version  have  been  pro 
served.  Regarding  the  Ada  Arehdax,  aro  Zittwitz  in  Zeitschr. 
f.  d.  hist  or.  Tiuol.,  1878,  and  Oblasinski,  Acta  disp.  Arch,  cl 
Manetis,  1874.  In  the  form  in  which  we  now  possess  them,  they 
are  a compilation  after  tho  pattern  of  the  Clement  tot*  Homilist , 
and  have  been  subjected  to  manifold  redactions  These  Acta  were 
used  by  Cynl  of  Jerusalem  ( Catcch 6),  E|*phantus  [Hot.,  66),  and 
a great  number  of  other  writers.  All  the  Greek  and  Latin  hercsi- 
ologists  liave  iuclndcd  tho  Manidurans  in  their  catalogues ; but 
they  seldom  adduce  any  independent  information  regarding  them 
(see  Theodore  t,  Har.  fab.,  i 26).,  Important  matter  is  to  he  found 
in  tho  resolutions  of  tho  councils  from  the  4th  century  onwards 
(aeo  Mansi,  Ada  Condi.,  end  Htfclo,  ConeiiiengexhidiU,  voL  i-iii.), 
and  also  in  the  controversial  writings  of  Titus  of  Bostra  (6th  cent. ), 
npfcr  May*x«foer  (ed.  Lagarde,  1859),  and  of  Alexander  of  Lycopolia, 
lihyst  rpit  tA*  Mmnxalov  W^ct  (otL  Combrfia;  transl.  in  Ante- Hie. 
Lib.,  voL  xiv.  Of  the  Byzantines,  the  most  worthy  of  mention 
are  John  of  Damascus  ( Tie  Harres.  aud  Dialog.)  and  Pbotias  ( cod. 
179  JSiblioth. ),  The  struggle  with  the  Pauliri&na  and  the  Bogomiles, 
who  were  often  simply  identified  with  the  ManichwiD*,  again 
directed  attention  to  the  latter.  In  the  West  tho  works  of  Angus- 
tine  are  the  great  repertory  for  information  on  the  sulyect  of 
Manichseism  (Contra  c piste  lam  ilanichai,  quav i txxvnd  /undo* 
menti ; Contra  Fuwium  Jfanichtrum  ; Contra  Fortunatum ; Contra 
Adinuentum  ; Contra  Sccundinttm  ; De  actie  atm  Felice  ilanichxc ; 
Ik  Genes  i c.  Manidmos ; Dt  natura  boni  ; Dt  duabus  animat  us  ; 
Ds  utilitaie  ertdendi ; Dt  monbus  tccL  calhoL  el  de  % norib  us 
hlanichswrum ; Dt  ktcres.\  The  more  complete  the  picture, 
however,  which  may  here  do  obtained  of  Manichaeism,  the  more 
cautions  must  we  be  in  making  generalizations  from  it,  for  it 
is  beyond  doubt  that  Western  Manklueum  adopted  Christian 
elements  which  are  wan  tin?  in  the  original  and  in  the  Oriental 
Jlanichaasrn. 

Literature. — The  meet  Important  works  on  Manichaiam  are 
Beatisobre,  Hist,  critioue  de  Maniehle  et  du  Manichdimt,  2 
vols.,  1734  sq.  (the  Christian  elements  in  Manidueism  arc  here 
strongly,  indeed  too  strongly,  emphasized) ; Baur,  Dae  tnanich. 
Ecligionasystcm,  1831  (in  this  work  Mxnicluean  speculation  is 
exhibited  from  a speculative  standpoint) ; Fliigel,  Mani,  1862  (a 
very  careful  investigation  on  the  Ixm*  of  the  FihriM) ; Reader, 
Unienuchung  xur  Genesis  dcs  manieh.  /tcligionssystans,  1376 ; 
and  the  article  u Mani,  Manichier,”  by  the  some  writer  in  Herzog- 
Plitt'a  ILF.,  ix.  223-59.  This  article  is  very  thorough,  and  leads 
to  most  favourable  expectations  regarding  the  author's  forthcoming 
work.  The  accounts  of  Moshcim,  Lnnluer,  Welch,  and  SchrCckli, 
as  well  as  the  monograph  by  Trechsd,  Uebcr  Kan  cm,  Kritik,  \tnd 
Exnjrsc  dor  Manididcr,  1832,  may  also  bo  mentioned  as  still  um]  jL 
The  various  researches  which  have  been  made  regarding  Parsifm, 
the  ancient  Semitic  religions,  Gnosticism,  &c.,  are  of  the  greatest 
importune®  for  tho  investigation  of  Manichpism.  (A  HA.) 

MANILA  (leas  correctly  Manilla),  tho  capital  of 
Luzon  and  tho  Philippine  Islands,  and  tho  centre  of 
Spanish  commerce  in  the  East,  was  founded  by  Lcgaspi 
in  1571,  and  is  situated  on  the  eastern  shore  of  a circular 
bay  1 20  nautical  miles  in  circumference,  1 4°  36*  N.  lat  and 
120°  52'  E.  long.  Tho  country  around  the  bay  is  more  or 
Ices  flat  in  character,  and  in  tho  dry  season  almost  bare  of 
vegetation,  bo  that,  excopting  tho  Mafonso  and  Matfo 
mountains  behind  Manila,  and  the  chains  of  mountains 
running  north  and  south  of  tho  entrance  to  the  bay,  there 
is  realty  nothing  attractive  about  the  harbour.  It  is  uraafe 
in  the  north-east  and  south-west  monsoons,  and  vessels  over 
300  tons  have  to  run  for  shelter  to  the  naval  port  of  Cavitd, 
the  smaller  craft  finding  a safe  anchorage  behind  a break- 
water  facing  the  mouth  of  the  Pasi^  A new  breakwater, 
however,  was  commenced  in  1880  for  large  vessels.  This 
river  Pasig,  which  is  about  1 4 miles  long,  is  fed  by  an  inland 
lake  called  the  Laguna  de  Bayo,  and  on  its  way  into  the 
harbour  it  divides  Manila  into  two  parts.  On  its  northern 
bank  are  large  commercial  warehouses,  a bazaar  occupiod 
chiefly  by  Chinese,  known  as  the  Escolta,  and  trending 
eastwards  an  extensive  suburb  of  native  dwellings  extending 
some  miles  up  the  Pasig.  Beyond  the  Escolta  lie  Binondo, 
the  business  part  of  Manila,  and  San  Miguel,  the  fashion 
able  quartsr  where  Spaniards  and  foreigners  have  their  resi- 
dence, and  where  since  the  earthquake  of  1660  two  palaces 
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have  oeen  erected  for  the  governor  or  captain-general  and 
for  the  admiral  of  the  fleet  There  are  numerous  churches 
and  barracks  in  this  part  of  the  town,  and  several  public 
buildings,  of  which  the  following  may  be  mentioned,— the 
hospital  of  St  Lazarus,  the  gamrro  or  large  military 
storehouse,  and  the  famous  cigar  factory,  covering  a apace 
of  about'  6 acre*,  and  employio^  daily  10,000  women. 
Beyond  and  blending  as  it  were  with  Binondo  are  villages 
in  which  the  governor  has  his  country  house,  and  where 
Europeans  have  built  pretty  villa  residences.  A atone 
bridge  and  a new  suspension  bridge  connect  Binondo  or 
modern  Manila  with  the  suburb  opposite  and  the  old  fort 
of  St  Iago,  situated  on  the  south  bank  and  about  a mile 
from  the  mouth  of  the  Pasig.  Within  the  fort  wall  lies 
the  old  city,  or,  as  it  is  commonly  called,  the  Plaza  de 
Manila.  It  is  approached  by  several  gates — the  principal 
being  the  Entrada,  near  which  stands  the  custom-house. 
It  has  several  squares,  and  tho  streets  running  at  right 
angles  with  each  other  are  fairly  broad  and  clean,  bat,  as 
no  trade  is  carried  on  in  this  part  of  the  town,  they  are  dull 
by  day,  and,  as  only  oil  lamps  are  used,  gloomy  by  night. 
The  public  edifices,  such  aa  the  governor's  palace,  the 
town-hall,  and  the  cathedral,  are  in  a large  square,  in  the 
centre  of  which  is  a statuo  of  Charles  IV.  surrounded  by  a 
garden  of  flowers/  To  these  may  be  added  the  civil  and 
military  hospitals,  the  mint  and  mnsenm,  the  university 
and  the  academy  of  arts,  the  arsenal,  the  prison,  and 
numerous  barraoks,  convents,  and  monasteries.  Beyond 
the  walls  is  the  calzada  or  esplanade,  with  a small  pasto 
or  promenade  facing  the  bay,  where  three  or  four  military 
bands  play  twice  a week  to  a largo  concourse  of  people. 
Tbis.forms  the  chief  oat-door  attraction  for  the  61ite  of 
Manila.  There  are  two  theatres — occasionally  visited  by 
European  companies ; bat  there  is  a want  of  the  cafes  and 
bull  fights  so  associated  with  Spanish  life.  Evening  recep- 
tions are  given  by  the  Spaniards,  where  cards  and  music 
serve  to  while  away  the  time,  and  the  well-to-do  Tagalo , 
besides  imitating  his  masters  in  all  their  amusements,  has 
another  to  which  he  is  passionately  addicted,  viz.,  cock- 
fighting.  This  is  under  Government  control,  and  in  town 
can  only  be  held  in  licensed  cockpits,  which  in  1878 
yielded  above  £33,000  to  the  re  ventre  The  native  officials 
may  sometimes  be  a little  officious  and  overbearing ; but 
the  natives  generally,  especially  those  out  of  Manila,  are 
os  hospitable  to  the  stranger  as  the  Spaniard. 

The  population  in  tho  walled  town,  inclusive  of  the 
garrison,  is  given  in  the  consular  reports  for  1880  as 

12.000,  and  that  of  Binondo  and  tho  suburbs  as  250,000 
to  300,000.  In  1842  tho  total  was  rather  more  than 

150.000. 

The  climate  is  healthy,  and  though  hot  is  not  unbearably 
so,  the  mean  temperature  being  about  82®'6  Jjahr.  The 
hot  season  prevails  from  March  to  tho  end  of  June ; tho 
rest  of  the  year  may  be  said  to  bo  showery  and  stormy. 
The  chief  climatic  drawbacks  to  a residence  in  Manila  are 
hurricanes,  earthquakes,  and  fearful  thunderstorms.  Great  i 
damage  was  dono  to  property  by  a tornado  of  exceptional 
severity  in  October  1882. 

The  cemetery  of  Manila  is  welt  suited  for  a hot  climate  and  the 
backward  condition  of  its  sanitary  arrangements.  It  is  a larpc 
circular  area,  surrounded  by  an  outer  and  an  inner  wall,  with 
horizontal  recesses  between  thorn  placed  ono  above  another  in  tiers. 
On  the  arrival  of  a body  for  sepulture  it  is  taken  out  of  its  coffin 
and  put  into  one  of  the&o  recesses ; quicklime  is  then  spread  upon 
it  and  the  mouth  of  the  recess  bricked  up.  If  the  recess  is  the 
property  of  the  relatives  of  the.  dead,  the  body  remains  undis- 
turbed for  ever.  If  otherwise,  it  remains  until  the  recess  is  abso- 
lutely required  for  another  inmate,  when  the  bones,  the  only  remains 
left  of  the  deceased,  are  collected  and  carefully  deposited  in  a largo 
hollow  or  fosse  kept  for  that  purpose. 

For  two  centuries  aft*r  the  Spanish  settlement  the  trade  of  Manila 
with  the  Western  worid  was  carried  on  via  Acapulco  and  Mexico  ; 
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1 and  it  was  not  till  1764  that  even  the  Spanish  vessels  began  io  eotns 
3 round  by  the  Cape.  The  port,  howerer,  was  opened  with  some 
. restrictions  to  foreign  vessels  in  1789 ; permission  for  the  establish- 
ment of  an  English  commercial  house  was  granted  in  1809 ; tho 
e same  liberty  was  before  long  extended  to  other  nationalities  ; and 
in  1834  the  privilege!  of  the  Royal  Company  of  the  Philippines 
expired  and  left  tho  commercial  movement  to  its  natural  tendencies. 
Since  that  time  tho  trade  of  Manila  has  greatly  increased.  While 
in  1840  the  port  was  entered  by  187  vessels  with  a burden  of  about 
57,000  tons,  the  corresponding  figures  for  1881  are,  including  182 
stearaera,  317  vessels  (British,  118;  Spanish,  95;  German,  38),  with 
a burden  of  244,000  tons.  Manila  hemp  (<z5aoa),  sugar,  cigars,  and 
coffee  are  the  chief  articles  of  export ; and  an  pan  wood,  mother  of 
pearl,  and  gum  are  regular  though  secondary  items.  The  quantity 
of  hemp  shipped  at  Manila  ha3  increased  from  528,206  piculs 
(1  picul  — 139  lb)  in  1877  to  662,866  in  1881,  and  in  the  same 
period  the  quantity  of  sugar  has  risen  from  1,215,066  piculs  to 
2,001,810.  Britain  and  the  United  States  are  the  great  markets 
for  both.  The  average  number  of  cigars  exported  is  92,620,000,  the 
greater  proportion  going  to  Singapore  and  China.  The  total  value 
of  the  exporta  was  £5, 450,000  in  1881,  against  £2,679,000  in  1864  ; 
and  a corresponding  increase  has  taken  place  in  the  imports. 

Telegraphic  communication  between  Manila  and  liong-Kong  was 
established  in  1880. 

MANILA  HEMP,  the -most  valuable  of  all  fibres  for 
cordage,  is  the  produce  of  the  leaf-stalks  of  Musa  tcxtUis,  a 
native  of  the  Philippine  Islands.  The  plant,  called  abaca 
by  the  islanders,  throws  up  a spurious  stem  from  its 
rhizome,  consisting  of  & tluster  of  sheathing  leaf-stalks 
which  rise  to  & height  of  from  20  to  30  feet,  and  spread 
out  into  a crown  of  hogo  undivided  leaves  characteristic 
of  the  various  species  of  Musa  (plantain,  banana,  <fcc.).  In 
its  native  regions  the  plant  is  rudely  cultivated  solely  as 
a source  of  fibre;  it  requires  little  attention,  and  when 
about  three  years  old  develops  flowers  on  a central  stem, 
at  which  stage  it  is  in  the  most  favourable  condition  for 
yielding  fibre.  The  stock  is  then  cat  down,  and  the  sheath- 
ing stalks  torn  asunder  and  reduced  to  small  strips.  These 
strips  in  their  fresh  succulent  condition  are  drawn  between 
a sharp  knife-edged  instrument  and  a hard  wooden  block 
to  which  it  is  fixed,  and’  by  repeated  scraping  in  this  way 
the  soft  cellular  matter  which  surrounds  the  fibre  is 
removed,  and  the  fibre  so  cleaned  has  only  to  be  hang  up 
to  dry  in  the  open  air,  when,  without  further  treatment,  it 
is  ready  for  use.  Each  stock  yields,  on  an  average,  a little 
under  1 lb  of  fibre;  and  two  natives  cutting  down  plants  and 
separating  fibre  will  prepare  not  more  than  25  !h  per  day. 
The  fibre  yielded  by  the  outer  layer  of  leaf-stalks  is  hard, 
fully  developed,  and  strong,  but  the  produce  of  the  inner 
stalks  is  increasingly  thin,  fine,  and  weak.  The  finer  fibre 
is  used  by  the  natives,  without  spinning  or  twisting  (the 
ends  of  tho  single  fibres  being  knotted  together),  for 
making  exceedingly  fine,  light,  and  transparent  yet  com- 
paratively strong  textures,  which  they  use  as  articles  of 
dress  and"  ornamfflfitT  The  hemp  exported  for  cordage 
purposes  is  a somewhat  woody  fibre,  of  a bright  brownish- 
white  colour,  and  possessing  great  durability  and  strain- 
resisting  power.  It  contains  a very  considerable  amount 
of  adherent  pectinous  matter,  and  an  unusually  large  pro- 
portion, as  much  as  1 2 per  cent,  of  water  in  a dry  condition. 
Tn  a damp  atmosphere  the  fibre  absorbs  moisture  so  freely 
that  it  has  been  fonnd  to  contain  not  less  than  40  per  cent 
of  water,  a circumstance  which  dealers  in  tho  raw  fibre 
should  bear  in  mind.  The  plant  has  been  introduced  ii\fo 
many  tropical  lands ; but  the  cheapness  of  labour  in  its 
native  regions,  and  its  abundance  there,  prevent  its  being  a 
profitable  substance  for  general  cultivation.  Tho  entire 
supply  comes  from  Manila  and  Cebu  in  the  Philippine 
Islands,  where  its  cultivation  and  preparation  must  give 
employment  to  a very  large  population.  Tho  exports, 
which  arc  increasing  with  great  rapidity,  amounted  in  1881 
to  about -400,000  bales  of  2}  cwta.  each,  almost  the  whole 
of  which  goes  to  the  United  Kingdom,  tho  United  States, 
and  the  Australian  colonics  The  quantity  imported  into 
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the  United  Kingdom  in  1881  was  346,908  cwts.,  valued 
aL  £67 8, 5 14.  The  fibre  is  now  so  valuable  that  manila 
hemp  cordage  is  freely  adulterated  by  manufacturers, 
chiefly  by  admixture  of  phormium  (New  Zealand  flax) 
and  Russian  hemp. 

MANILIUS,  a Roman  poof,  was  the  author  of  a poem 
in  five  books  called  Astronomica.  Nothing  is  recorded  of 
the  author;  he  is  neither  quoted  nor  mentioned  by  any 
ancient  writer.  His  very  name  is  uncertain,  but  was 
probably  Marcus  Manillas.  From  the  work  itself  it  may 
be  gathered  with  much  probability  that  the  writer  lived 
under  Augustas  or  Tiberius,  and  that  he  was  a citizen  of 
and  resident  in  Rome.  He  bears  the  namo  of  a distin- 
guished plebeian  family.  HU  work  U one  of  great  learn- 
ing; he  had  studied  his  subject  in  the  best  writers,  and 
generally  represents  the  most  advanced  viows  of  the 
ancients  on  astronomy.  It  is,  however,  destitute  of 
poetical  or  literary  merit.  It  is  difficult  te  explain  how  a 
work  of  each  learning  on  a subject  which  was  studied 
with  such  interest  by  the  ancients  should  have  remaiued 
so  neglected.  Firmicus,  who  wrote  in  the  time  of 
Constantine,  has  so  many  points  of  resemblance  with  tho 
work  of  Mauilius  that  be  must  either  have  used  him  or 
have  followed  some  work  that  Mauilius  also  followed.  As 
Firmicus  says  that  hardly  any  Roman  oxcept  Caesar, 
Cicero,  and  Fronto  had  treated  the  subject,  it  is  probable 
that  he  did  not  know  the  work  of  Manilius.  Tho  latest 
event  referred  to  in  the  poem  is  the  great  defeat  of  9 A.D. 

MANIN,  Danip.le  (1804-1657),  president  of  the 
Venetian  republio  in  1818-49,  and  one  of  the  principal 
founders  of  Italian  independence,  was  born  ia  Venice  on 
tho  13th  May  1801.  He  studied  at  Padua,  graduating  as 
doctor  of  laws  when  only  seventeen  years  of  nge,  and  soon 
after  translated  Pothicr’s  large  treatise  Sitr  le  Droit 
Romain.  .To  his  father,  an  eminent  barrister,  he  was 
indebted  not  only  for  much  of  his  skill  in  jurisprudence 
bat  for  his  strong  republican  bias,  haring  as  a boy  con- 
stantly heard  him  denounce  indignantly  the  injustice  of 
Bonaparte  in  handing  Venice  over  to  Austria  by  the 
scaodAlous  treaty  of  Campio.  Formio.  In  1830  Manin 
commenced  practice  as  an  advocate,  but  only  to  become 
conscious  of  the  harsh  restrictions  laid  by  Austria  upon 
the  administration  of  law.  That  and  the  following  year 
showed  some  stirrings  of  political  life  in  Italy;  and  Manin, 
already  the  leading  spirit  in  Yenetia  of  the  new  national 
party,  strove  to  train  his  countrymen  to  united  purpose 
and  action.  Tho  question  of  a railway  to  Milan,  for  in- 
stance, or  whether  tho  Indian  mail  should  go  by  Venice, 
was  utilised  to  quicken  the  patriotic  instinct  by  thwarting 
the  Government,  and  that  without  neglecting  tho  great 
principle  “legality  and  publicity” — which  till  1848  was 
Lis  unswerving  rule  of  conduct. 

In  1847  he  spoke  ably  on  political  economy  at  tho 
scientific  congress  held  in  Venice,  and  soon  after  presented 
t to  petitions  to  tho  “ congregation,” — a shadowy  delibera- 
tive assembly  which  was  tolerated  by  Austria.  His 
principal  demands  were — separate  government  of  Venice 
and  Lombardy,  revision  of  the  code,  an  annual  budget, 
freedom  of  the  press,  and  religious  equality.  On  the 
18th  January  1848,  soon  aftor  Radetsky's  cnul  treatment 
of  Milan,  he  was  arrested,  but  only  to  intensify  the 
patriotic  enthusiasm  of  the  people.  Tho  population  of 
Venice  marched  past  his  prison  silently  and  mournfully, 
every  head  uncovered.  The  carnival  (that  year  spent  in 
gloom)  was  scarcely  over,  however,  when  the  glad  news 
from  Sicily,  Naples,  and  Paris  so  worked  upon  their  minds 
that  the  Anstrian  authorities  were  forced  to  feel  that  tho 
revolutionary  wave  had  reached  Venice.  On  tho  17th. 
March  Manin  was  carried  in  trinmph  to  the  Place  St  Mark, 
and  virtually  declared  dictator.  Now  that  the  moment  for 
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action  was  come  he  immediately  formed  a civic  guard,  and 
by  his  energy  and  earnestness  inspired  all  classes  of  the 
citizens  to  act  as  ono  man.  On  the  23d  the  dictator 
became  president  of  the  new  republic  of  St  Mark,  to  cope 
alone  with  all  the  difficulties  of  administration,  organiza- 
tion, and  finance.  In  March  1849,  on  the  defeat  of  King 
Charles  Albert,  Venice  had  to  prepare  herself  resolutely 
for  defence ; and  on  the  2d  April  there  was  passed  in  the 
palace  of  tho  Doges  a decree  in  two  clauses : — M (1)  Venice 
will  resist  the  Austrians  at  whatever  cost ; (2)  the  president 
Manin  is  invested  with  unlimited  powers.”  On  the  26tb 
May  one  outlying  fort  was  taken,  but  on  the  3d  Jnly, 
when  Rome  and  Mazzini  had  succumbed  to  the  French, 
Venice  and  Manin  were  still  strenuous  in  their  heroic 
defence.  Only  when  cholera  had  also  attacked  them, 
when  food  and  ammunition  were  Apent  and  people  were 
dying  of  hunger,  when  evory  house  not  burned  down  was 
riddled  by  the  shot  and  shell  of  the  bombardment,  and  no 
gleam  of  hope  from  without  was  visible,  was  tlio  capitu- 
lation signed,  24th  August,  on  terms  of  amnesty  to  all 
except  the  president  and  thirty-nine  other  citizens. 

Leaving  Venice  on  the  27th,  with  his  wife  and  two 
children,  Manin  spent  the  rest  of  his  life  in  Paris,  where 
he  maintained  a modest  independence  by  teaching  his 
native  language.  His  energies  were  still  devoted  to  the 
unification  of  Italy,  so  that,  whether  as  a republic  or  as  a 
kingdom,  she  might  be  freed  from  Austrian  domination. 
He  died  of  heart  disease  on  the  22d  September  1857,  and 
was  boried  in  the  family  tomb  of  Ary  Scheffer.  In  1868 
tho  remains  were  removed  to  Venice,  and  honoured  with  a 
public  funeral. 

See  Henri  Martin,  D.  Martin,  1859,  and  L'UniU  Raliennt, 
1861  (Martin  also  wrote  the  article  in*  tbo  Bicgr.  UniterulU); 
C.  L.  Chassin,  Manin  ti  1' Italic ; Errcra'a  Vita  di  D.  Jtfssw, 
Venire,  1872 ; P.  de  La  Fare's  .Documents,  «fc.,  <U  D.  Jfonut,  1860. 
Other  writers  are  Era  eat  Legouvi,  A.  de  La  Forge,  and  Edmund 
Flagg  (New  York). 

MANIOC  or  Nandioc.  . See  Cassava  sod  Abeow- 

BOOT. 

MANIPUR,  a nstivo  state  in  north-eastern  India,  lying 
between  24"  38'  and  24-‘  48'  SO"  N.  lot,  and  between 
93*  and  94*  40'  E.  long.,  is  bounded  on  the  N.  by  the  NAga 
country  and  the  hills  overlooking  the  Assam  valley,  on 
the  W.  by  CAcHAr  district,  and  on  the  E.  by  Independent 
Burnish.  On  the  south  the  boundary  is  undefined,  and  abufa 
on  tha  country  inhabited  by  various  independent  wild  bill 
tribes  of  Lushais,  Kuki.%  Ac.  The  state  consists  of  an 
extensive  valley,  estimated  at  about  680  square  miles  in 
extent,  and  a large  surrounding  unsurveyed  tract  of 
difficult  monntainous  country  stretching  between  Assam, 
CAehAr,  Burmab,  and  Chittagong.  The  total  area  is 
estimated  at  about  7G00  square  miles.  The  population  el 
the  Manipur  valley  and  the  surrounding  hills  is  supposed 
to  be  about  74,000  hill-men  and  68,000  Maniparis.  The 
hill  ranges  generally  ran  north  and  south,  with  occasional 
connecting  spurs  and  ridges  of  lower  elevation  between. 
Their  greatest  altitude  is  in  the  north,  where  they  reach 
to  upwards  of  8000  feet  above  sea-level.  The  principal 
geographical  feature  in  the  valley  is  tho  Logtak  Lake,  an 
irregular  sheet  of  water  of  considerable  sue,  but  said  to 
be  yearly  growing  smaller.  The  valley  is  watered  by 
numtfrous  nvers,  tho  BArok  being  tho  moat  important. 
Tho  hills  are  densely  clothed  with  tree  jungle  and  largo 
forest  timber.  There  ore  large  herds  of  wild  elephants, 
as  well  as  tigers,  leopards,  bears,  buffaloes,  A a The 
country  seems  to  be  singularly  freo  from  poisonous  snakes  ? 
the  cobra  does  not  appear  to  exist  in  the  valley,  but  th* 
boa  constrictor  is  found  in  the  dense  forests  to  the  south. 

The  first  relations  of  the  British  with  Manipur  date  from  1762 
when  the  riji  solicited  British  aid  to  repel  a Burmese  ir.vasion 
and  a treaty  was  entered  into.  The  lorre  was  recalled,  and 
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but  little  communication  between  the  two  eountriee  took  place* 
until  1624,  on  the  outbreak  of  the  first  British  Burmese  war. 
British  assistance  was  again  invoked  by  the  raja,  and  the 
Burmese  were  finally  expelled  both  from  the  Assam  and  Manipur 
ralley*.  A political  agent  acts  as  a means  of  communication 
between  the  state  aud  the  British  Government.  Manipur  valley 
appears  to  have  been  originally  oocunicd  bv  several  tubes  which 
came  from  different  directions.  Although  their  general  facial 
characteristics  are  Mongolian,  there  is  a great  diversity  of  feature 
among  the  Manipuria,  some  of  them  showing  a regularity  approach- 
ing the  Aryan  type.  In  the  valley  the  people  are  chiefly  Hindus, 
that  religion  being  apparently  of  recent  introduction.  They  have 
a caste  system  of  their  own,  different  from  that  of  India,  and 
chiefly  founded  on  what  is  known  as  the  system  of  lallUp  or  forced 
labour.  Ercry  male  between  the  ages  of  seventeen  and  sixty  is 
obliged  to  place  his  services  at  the  disposal  of  the  state  for  a 
certain  number  of  days  each  year,  and  to  different  classes  of  the 
people  different  employments  are  assigned.  About  four  hundred 
Mohammedan  families,  descendants  of  settlers  from  Bengal,  reside 
to  the  east  of  the  capital.  The  aboriginal  hill-men  belong  to  one 
of  the  two  groat  divisions  of  Kagss  and  Kukis,  and  are  aub- 
diridod  into  innumerable  clans  and  sections  with  slight  differences 
in  language,  customs,  or  dress.  The  state  is  noted  for  the  excellence 
of  its  brew!  of  ponioa.  The  now  popular  English  game  of  polo  was 
introduced  from  Manipur,  where  it  forms  a great  national  pastime. 
The  trade  is  but  small,  owing  chiefly  to  toe  want  of  means  of 
transport,  none  of  the  roads  being  available  for  wheeled  carts. 

MAN  IS.  See  Pangolin. 

MAN  ISA,  or  Manissa,  a town  of  Asia  Minor  or  Anatolia, 
situated  on  the  north  side  of  Mount  Sipylus,  28  mile*  north- 
east of  Smyrna.  This  town  was  anciently  called  Magnesia 
ad  Sipylum  (see  Magnesia).  It  is  situated  on  the  banks 
of  the  Hernias,  and  is  noted  os  being  one  of  the  neatest 
and  cleanest  cities  in  Asia  Minor.  It  contains  above 
twenty  mosques,  two  of  which  are  adorned  on  the  exterior 
with  double  minarets,  and  in  the  inside  with  paintingB  and 
other  articles.  The  Armenians,  Greeks,  and  Jews  have 
also  their  respective  places  of  worship.  There  is  also  a 
fine  khan,  and  a citadel,  which  stands  on  a lofty  rock,  and 
commands  an  extensive  view.  Tho  surrounding  country 
is  rich  and  productive,  especially  of  saffron,  which  is  ex- 
ported. The  town  is  the  seat  of  some  considerable  trade, 
and  many  of  the  inhabitants  are  employed  in  the  manufac- 
ture of  cotton  and  Bilk  goodB  and  goats’  hair  shawls. 
Population  about  40,000.  The  town  is  now  connected 
with  Smyrna  by  a railway,  which  is  continued  on  to  Ala- 
Shehr  (Philadelphia).  A few  miles  from  Manisa  is. a 
colossal  statue  cut  in  tho  rock,  which  is  generally  supposed 
to  be  the  figure  ofNiobe,  alluded  to  by  ancient  authors. 

MANISTEE,  a city  of  the  United  States,  tho  county 
seat  of  Manistee  county,  Michigan,  is  situated  135  milee 
north-west  of  Lansing,  on  the  east  side  of  Lake  Michigan, 
at  the  mouth  of  the  Manistee  river,  which  is  navigable 
for  vessels  drawing  10  to  12  feet  of  water  for  the  distance 
of  H miles  to  Manistee  Lake.  It  is  a great  seat  of  the 
lumber  trade,  shipping  annually  200,000,000  feet  of 
timber,  and  having  a score  of  saw-mills  aud  about  as 
many  shingle  mills,  the  hitter  of  which  produce  in  the 
year  400,000,000  shingles, — the  largest  quantity  made  at 
any  one  place  in  the  world.  Phuing-mills  and  foundries 
are  also  maintained  ; and,  in  consequence  of  the  discovery 
in  1881  of  a bed  of  solid  salt  30  feet  thick,  extensive  salt 
factories  are  being  built  The  surrounding  district  is 
especially  adapted  for  fruit-growing;  aud  sportsmen  are 
attracted  to  the  Manistee  river  and  its  tributaries  by  the 
abundance  of  the  rarely  found  grayling.  The  population, 
3373  in  1870,  was  7080  in  1880. 

MANITOBA,  one  of  the  western  provinces  of  the 
Dominion  of  Canada,  ia  situated  midway  between  the 
Atlantic  and  the  Pacific  coasts  of  the  Dominion,  about  1090 
miles  due  west  of  Quebec  (see  vol.  iv.  plate  xxxv.).  It  is 
bounded  on  the  8.  by  the  parallel  49®  N.  lat,  which 
dividee  it  from  the  United  Staton ; on  the  W.  by  101°  20' 
W.  long ; on  the  N.  by  52'J  60'  N.  let ; and  on  the  E. 
by  the  western  boundary  of  Ontario.  Manitoba  formerly 
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belonged  to  the  Hudson’s  Bay  Company  {q  » ),  and  wad, 
after  tho  transfer  of  their  territory  to  Canada,  admitted 
in  1870  as  the  fifth  province  of  the  Dominion.  At  that 
time  the  infant  province  had  an  area  of  13,500  square 
miles,  and  some  12,000  people,  chiefly  Indian  half-breeds. 
In  1881  the  limite  were  increased  to  the  extent  indicated 
above,  and  now  contain,  taking  the  Lake  of  the  Woods 
aa  the  eastern  boundary,  upwards  of  80,000  square  miles, 
an  area  only  8782  square  miles  less  than  that  of  England 
and  Scotland  together,  extending  2C4  miles  from  north 
to  south  and  upwards  of  300  from  east  to  west  The 
old  district  of  Assiniboia,  the  result  of  the  efforts  in 
colonization  by  the  earl  of  Selkirk  in  1811  and  succeeding 
years,  was  the  nucleus  of  the  province.  Manitoba  was  so 
colled  by  tho  Dominion  parliament  after  the  lake  of  that 
name;  the  designation  is  usually  considered  to  be  a coco- 
pound  of  tho  Ojibway  words,  M&nito,  great  spirit,  and 
Waba,  straits  between  lakes,  or  a word  meaning  echo. 

The  drainage  of  Manitoba  is  entirely  north-eastward 
to  Hudson’s  Bay.  Tho  . three  lakes — whose  greatest 
lengths  are  250,  150,  and  130  miles  respectively — are 
Winnipeg,  Winnipegoosis,  and  Manitoba.  They  are  all 
of  a very  varying  and  irregular  shape,  but  average 
respectively  30,  18,  and  10  miles  in  width.  They  are 
fresh,  shallow,  and  tideless.  Winnipegoosis  and  Manitoba 
at  high  water,  in  spring  time,  discharge  their  overflow 
through  small  streams  into  Winnipeg.  The  chief  rivers 
empty  in  j into  Lako  Winnipeg  are  the  Winnipeg,  the  Red, 
and  the  Saskatchewan.  The  Assiniboine  river,  with  its 
source  in  the  province,  and  navigable  from  250  to  350 
miles  for  steamers  of  light  draught,  enters  the  Red  river 
45  miles  from  Lako  Winnipeg,  and  at  the  confluence  of 
the  rivers  (“The  Forks”)  is  situated  the  city  of  Winnipeg. 
The  Winnipeg,  which  flows  from  the  territory  lying  south- 
east of  Lake  Winnipeg,  is  a noble  river  somo  200  miles  long, 
that  after  leaving  Lake  of  the  Woods,  dashes  with  its  clear 
water  over  many  cascades,  and  traverses  very  beautiful 
scenery.  At  its  falls  from  Lake  of  the  Woods  is  one  of  the 
greatest  and  most  easily  utilized  water^powers  in  the 
world.  Like  moat  rivers  in  the  New  World,  the  Red  river 
is  at  intervals  of  years  subject  to  freshets.  In  the  seventy 
years’  experience  of  the  Selkirkcolonists  there  have  been  four 
“ floods.”  The  highest  level  of  the  site  of  the  city  of  Winni- 
peg is  said  to  have  been  under  5 feet  of  water  for  several 
weoka  in  May  and  June  in  1826,  under  2J  feet  in  1852,  not 
covered  in  1861,  and  only  underwater  on  the  lowest  levels 
in  1882.  The  extent  of  overflow  has  thus  on  each  occasion 
been  less.  The  loose  soil  on  the  bonkB  of  the  river  is  every 
year  carried  away  in  great  masses,  and  the  channel  has  so 
widened  as  to  render  the  recurrence  of  an  overflow  unlikely. 
The  Saskatchewan,  though  not  in  the  province,  empties 
into  Lake  Winnepeg  less  than  half  a degree  from  the 
northern  boundary.  It  is  a mighty  river,  rising  in  the 
Rocky  Mountains,  nnd  crossing  eighteen  degrees  of  longi- 
tudo.  Near  its  month  are  the  Grand  Rapids.  Above  these, 
steamers  ply  to  Fort  Edmonton,  a point  upwards  of  800 
miles  north-west  of  the  city  of  Winnipeg,  Steamers  ran 
from  Grand  Rapids,  through  Lake  Winnipeg,  up  Red  river 
to  the  city  of  Winnipeg. 

Geologically  Manitoba  may  be  said  to  be  the  resumption 
■of  the  Secondary  rocks  left  behind  in  the  fertile  portions 
of  Ontario.  The  whole  north-east  of  North  America, 
running  from  Labrador,  crossing  the  Ottawa,  and  skirting 
the  Georgian  Bay  end  Lake  Superior,  is  a region  of 
Laurentian  or  Primary  rocks — containing  copper,  silver, 
and  probably  gold-bearing  rocks.  From  Lake  Superior 
north  westward  to  within  40  miles  of  Red  river  and  up  to 
the  eastern  shore  of  Lako  Winnipeg  the  same  region  con- 
tinues for  about  500  miles,  including  near  its  western  limits 
tho  Lake  of  the  Woods.  This  barren  region  left  behind,  the 
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fe.tifo  plains  of  Manitoba  begin — a district  resting  on 
Situriau  limestones.  For  100  or  150  miles  these  rocks 
continuo.  This  is  the  first  prairie  steppe.  At  very  few 
points  does  an  outcrop  of  limestone  occur.  A range  of 
hills  running  from  south-east  to  north-west  bounds  this 
region  on  the  west  These  are  Pembina  Mountains,  Hiding 
Mountains,  and  Duck  Mountain,  varying  from  200  to  700 
feet  in  height  Before  the  Riding  Mountains  are  reached, 
on  the  shores  and  islands  of  Lakes  Manitoba  and  Winui- 
jwgoosis  are  found  a few  buff-coloured  Devonian  limestones. 
From  this  line  of  hills  westward  spreads  out  the  second 
prairie  steppe,  extending  some  400  or  500  miles.  Beyond 
this  for  an  equal  distance,  at  a still  higher  elevation,  is  the 
third  prairie  steppe,  till  the  Rocky  Mountains  are  reached. 
From  the  Pembina  and  Riding  Mountains  to  the  Rocky 
Mountains,  say  1000  miles,  Cretaceous  beds  underlie  the 
plains  and  crop  out  at  long  intervals.  The  most  striking 
feature  of  this  formation,  of  which  only  the  eastern  100  or 
150  miles  are  within  Manitoba,  is  the  presence  of  coal. 
It  is,  liko  most  of  tho  Tertiary  varieties,  a lignite;  a 
specimen  analysed  gives  water  7*82  per  cent.,  volatile 
combustible  matter  31*35  per  cent.,  fixed  carbon  54,07 
per  cent.,  and  ash  5*86  per  cent.  The  supply  of  this  coal  is, 
according  to  Professor  Selwyn,  practically  inexhaustible. 
Mr  G.  M.  Dawson,  Government  explorer,  has  figured 
exposures  of  lignite  1 foot,  7 feet,  and  even  18  feet  in 
thickness  in  tho  Souris  valley,  250  miles  south-west  of 
Winnipeg.  As  a fuel  for  domestic  purposes,  this  coal  in 
general  answers  very'  well.  Tho  drift  deposit  on  tho  first 
and  second  prairie  levels  varies  from  20  to  100  feet,  and 
consists  of  clay  and  boulders.  A clay  lying  near  tho 
surface  is  used  for  making  the  white  brick  of  which  { 
Winnipeg  is  built  The  most  recent  geologic  deposit  is  a j 
rich  vegetable  mould,  sometimes  4 feet  iu  thickness.  It  is 
this  that  gives  tho  reputation  for  fertility  which  the  soil 
of  the  province  enjoys. 

Tho  surfaco  of  Manitoba  is  somewhat  level  and  mono- 
tonous. It  is  chiefly  a prairie  region,  with  treeless  plains 
of  from  5 to  40  miles  extent,  covered  in  summer  with  an 
exuberant  vegetable  growth,  which  dies  every  year.  The 
river  banks  are,  however,  fringed  with  trees,  and  in  the  l 
more  undulating  lands  the  timber  belts  vary  from  a few  j 
hundreds  of  yards  to  5 or  10  miles  in  width,  forming  at  j 
times  forests  of  no  inconsiderable  size.  The  chief  trees  | 
of  the  country  aro  tho  aspen  ( Populus  tremuloides),  the 
ash-leaved  maple  (Negundo  aeerovlr*),  oak  ( Quercut  alba), 
elm  {Ulmus  amerieana),  and  many  varieties  of  willow. 
The  strawberry,  raspberry,  currant,  plum,  cherry*,  and  graoe 
are  indigenous. 

The  climate  of  Manitoba,  being  that  of  a region  of  wide 
extent  and  of  similar  conditions,  is  not  subject  to  frequent 
variations.  Winter,  with  cold  but  clear  and  bracing 
weather,  usually  sets  in  about  the  middle  of  November,  and 
ends  with  March.  In  April  and  May  the  rivers  have 
opened,  the  snow  has  disappeared,  and  tho  opportunity 
has  been  afforded  the  farmer  of  sowing  his  grain.  The 
month  of  Juno  is  often  wet,  but  most  favourable  for  the 
springing  crops ; July  and  August  are  warm,  but,  excepting 
two  or  three  days  at  a time,  not  uncomfortably  so ; while  the  ' 
anturan  months  of  August  and  September  are  very  pleasant. 
Harvest  generally  extends  from  the  middlo  of  August  to 
near  the  end  of  September.  The  chief  crops  of  the  farmer 
are  wheat  (which  from  its  flinty  hardness  and  full  kernel  is 
tho  specialty  of  the  Canadian  north-west),  oats,  barley,  and 
peone.  Hay  is  made  of  the  native  prairie  grasses,  which 
grow  luxuriantly.  From  tho  richness  and  mellowness  of 
the  soil  potatoes  and  all  tap-roots  .each  n great  size.  Heavy 
dews  in  summer  give  the  needed  moisture  after  the  rains 
of  June  have  ceased.  The  traveller  and  farmer  arc  at  times 
annoyed  by  tbo  mosquito.  This  troublesome  insect  is 


chiefly  found  near  swnrapy  ground  or  on  the  uncultivated 
prairie.  It  usually  continues  through  June  and  July. 

The  population  of  the  province  is  very  mixed.  In  1870  tliere 
Wert*  2000  whites  and  10,000  Indian  half-breed*.  Of  tlio  latter, 
one  half  aro  of  English-speaking  parentage,  and  chiefly  of  Orkney 
origin  ; the  remainder  are  known  a*  Metis  or  Bois-bruie*,  and  are 
descended  from  Frcnch-Canadian  voytgeurs.  In  1875  a number 
of  Russian  Mcnnonitcs  (descendants  of  the  Anabaptists  of  tho 
Reformation)  enme  to  the  country.  Some  fifty  year*  ago  they 
originally  emigrated  from  Germany  to  the  plains  of  southern  Rusaao, 
but  came  over  to  Manitoba  to  escape  the  conscription.  Thoy  num- 
ber nearly  8000.  About  -1000  French  Canadians,  who  had  emigrated 
from  Quebec  to  tho  United  States,  have  also  made  the  provlnr* 
their  home,  as  well  as  a number  of  Irrlnnden.  The*  renuumler  of 
the  population  is  chiefly  made  up  of  English-speaking  people  from 
the  other  provinces  ol  the  Dominion,  from  the  United  States,  from 
England  and  Scotland  aud  the  north  of  Ireland.  Though  some- 
what difficult  to  estimate,  tho  population  of  Manitoba  is  estimated 
by  competent  authorities  at  upwards  of  120,000  in  1882. 

In  1881  the  religious  opinions  of  the  people  were  as  follows 
Episcopalians,  22  per  ceut ; Presbyterians,  22  ; Roman  Catholics, 
19  ; Methodists,  14;  Baptists*  2J  ; Latkerasa,  1& percent. 

Tliere  is  a system  of  primary  and  secondary  free  school  eduction 
for  Protestants,  and  another  for  Roman  Catholics.  For  the  higher 
education  there  ore  the  threo  college*  of  St  Bonifaro  (Roman  Catho- 
lic), St  John's  { Episcopalian),  and  Manitoba  College  (Presbyt  rian). 
These  are  affiliated  to  the  university  u(  Manitoba,  .-hick  is  an  ex- 
amining and  degreo- conferring  body. 

Like  other  provinces  of  tuo  Dominion,  Manitoba  is  under  a 
lieutenant-governor,  with  a eoauctl  of  five  ministers  responsible  to 
the  local  legislature,  which  again  is  composed  of  thirty-one  member*. 
The  province  is  represented  by  threo  senators  in  the  Dominion 
senate,  and  by  five  members  iu  tho  Dominion  house  of  commons. 
There  are  three  judges  of  tho  superior  court,  and  a number  of  county 
court  judges.  The  whole  province  is  divided  into  municipalities, 
each  of  which  chooses  a w arden  and  six  councillors  annually. 

The  city  of  Winnipeg,  tho  provincial  centre  of  government,  law, 
education,  and  religion,  had  in  1882  upwards  of  2u,  OOO  inhabitants. 
Tho  trade  of  the  country  has  chiefly  grown  up  since  Winnipeg  was 
connected  in  1878  with  the  United  States  imJroad  system,  and  it 
has  received  a further  impulse  from  the  construction  of  the 
Cunadinn  Pacific  Railway,  which  traverse*  tho  territory.  (G.  Bit.) 

MANITOWOC,  a city  of  the  United  States,' the  county 
scat  of  Manitowoc  county,  Wisconsin,  is  situated  on  tho 
went  side  of  Lake  Michigan,  at  (be  mouth  of  Manitowoc 
river,  77  miles  north  of  Milwaukee  by  tho  Milwaukee, 
Lake  Shore,  and  Western  Railway.  It  has  a good  harbour, 
and  is  tbo  seat  of  an  active  trade  in  lumber,  leather,  and 
wheat  Shipbuilding  is  also  extensively  ^carried  on. 
Population  in  1870,  3050  ; in  1880,  6367. 

MANKATO,  a city  of  tho  United  'States,  the  county 
seat  of  Blue  Earth  county,  Minnesota;  is  Bituated  in  tho 
midst  of  a good  agricultural  district  on  the  right  bank  of 
tho  Minnesota  river,  and  is  a station  on  the  Chicago, 
Milwaukee,  and  St  Paul,  the  Chicago  and  North  Western, 
and  the  Chicago,  St  Paul,  Minneapolis,  and  Omaha 
railways.  From  St  Paul  it  is  distant  86  mites.  Besides 
carrying  on  an  extensive  trade  Mankato  manufactures 
woollen  goods,  linseed  oil,  flour,  beer,  carriages  and 
waggons,  iron  wares,  and  furniture.  It  has  a fino  park 
and  fair  ground,  three  public  halls,  a public  library,  and  a 
State  normal  schooL  The  population  increased  from  3482 
in  1870  to  .5550  in  1880. 

MANLEY,  Mary  de  la  Riyier  (1672-1724),  dramatist, 
political  writer,  and  novelist,  the  most  eminent  female 
“ wit*  of  the  reign  of  Queen  Anne,  was  tho  daughter  of  a 
studious  and  literary  royalist,  Sir  Roger  Manley,  governor 
of  tho  Channel  Islands,  part  author  of  The  Turkish  Spy, 
and  anther  of  several  military  histories.  Mrs  Manky  is 
herself  the  chief  authority  for  such  particulars  of  her 
private  life  as  arc  known.  Towards  the  close  of  Anne's 
reign,  finding  that  Curll  had  announced  The  Adventure*  oj 
Ritella,  or  tfte  History  of  the  Author  of  AUdantis,  and 
suspecting  this  to  be  tho  work  of  an  enemy,  she  contrived 
with  dexterous  tact  to  supplant  Curll’s  author,  and  wrote 
her  own  biography  under  the  announced  title.  Her  mother 
died  when  she  was  a child,  her  father  when  Bhe  was  a girl 
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of  sixteen.  A kinsman,  already  married,  took  advantage 
of  her  position,  went  through  a mock  ceremony  of 
marriage,  and  deserted  her  basely  three  years  afterwards. 
She  was  patronized  for  a short  time  by  tho  duchess  of 
Cleveland,  and  in  1G96  made  good  a position  among 
writers  of  established  reputation  by  two  plays,  a comedy 
and  a tragedy.  The  dialogue  of  the  comedy,  The  Lost 
Jjovtr,  is  extremely  brilliant  and  witty,  overflowing  with 
high  animal  spirits ; in  freedom  of  speech  it  goes  almost 
beyond  the  most  liceutious  male  writers  of  comedy  in  that 
generation.  The  play  was  at  once  published.  In  the 
preface  she  thanks  the  town  for  not  keeping  her  long  in 
suspense : her  comedy  was  damned  with  promptitude.  A 
similar  fate  befel  her  tragedy,  The  Royal  Mischief,  though 
great  literary  power  was  shown  in  it,  The  splendid  energy 
of  the  characters,  and  tbrf  hyperbolical  vigour  of  their 
language,  may  be  compared  with  the  uudisciplined  youth 
of  the  Elizabethan  drama ; but  it  was  not  without  reason 
that  even  contemporary  critics  complained  of  the  “ warmth  * 
of  certain  passages.  She  pleaded  in  defence  the  example 
of  Dryden  ; but  Drydenin  his  most  indecent  moments  falls 
short  of  it.  From  1G96  Mrs  Manley  was  a favourite 
member  of  witty  aud  fashionable  society ; sho  admits  that 
she  never  bad  any  pretensions  to  beauty,  but  the  charms 
of  her  eyes  and  her  conversation  made  her  very  fascinating. 
She  achieved  her  principal  triumph  as  a writer  by  her 
Secret  Memoirs  of  Several  Persons  of  Quality , & scandalous 
chronicle  “from  the  New  Atalnntis,  an  island  in  tho 
Mediterranean/'  published  in  1709.  Henceforth  she  was 
known  as  “the  author  of  Atalantis.”  The  Atalanti t had 
a political  purpose.  Mrs  Manley  was  a warm  Tory 
partisan,  and  she  sought  in  this  scandalous  narrative  to 
expose  the  private  vices  of  the  ministers  whom  Swift, 
Bolingbroke,  and  Harley  combined  to  drive  from  office. 
There  are  many  references  to  her  in  Swift’s  Journal  to 
Stella.  u Sho  has  very  good  principles  for  one  of  her  sort, 
and  a great  deal  of  good  sense  and  invention."  Mrs 
Manley  was  in  fact  one  of  the  most  romantically  public- 
spirited  and  disinterested  politicians  of  that  corrupt  time, 
and  next  to  Swift  the  most  effect  iv/j  writer  on  the  side 
of  Harley  and  Bolingbroke.  During  the  keen  political 
campaign  in  1711  she  wrote  several  pamphlets,  and  many 
numbers  of  the  Examiner t criticizing  persons  and  policy 
with  equal  vivacity.  After  the  accession  of  George,  sho 
wrote  a tragedy  Lucius  (1717) — a failure,  and  two  so- 
called  novels,  Bath  Intrigues , and  A Stage-Coach  Journey  to 
Exeter.  The  story  in  these  novels  is  told  in  letters  between 
the  principal  characters. 

MANLIUS  is  the  name  of  a Roman  gens,  chiefly 
patrician,  but,  in  later  times  at  least,  also  containing 
plebeian  families.  The  Roman  historians  represent  them  us 
intrepid,  but  stern  even  to  cruelty. 

I.  Marcus  Manlius  Capitolinus,  a brave  and  distin- 
guished soldier,  was  one  of  the  garrison  of  the  Capitol  while  ! 
besieged  by  the  Gauls;  when  they  attempted  to  5cale  the  j 
rock  by  night,  Manlius,  aroused  by  the  cackling  of  the  j 
sacred  gelse,  rushed  to  the  spot  and  threw  down  th&  fore-  j 
most.  Several  years  after,  seeing  a centurion  led  to  prison 
for  debt,  he  freed  him  with  his  own  money,  and  even  sold 
his  c-Ptato  to  relieve  other  poor  debtors,  while  he  accused 
the  senate  of  embezzling  public  money.  Ho  was  charged 
with  aspiring  to  kingship,  and  condemned  by  the 
enmitia,  but  not  until  tho  assembly  had  adjourned  to  a 
place  without  the  walls,  where  they  could  no  longer  sec  the 
Capitol  which  he  had  Baved.  His  house  on  the  Capitol  was 
razed,  and  tho  Manlii  resolved  that  no  patrician  Manlius 
should  henceforth  bear  the  name  of  Marcus. 

II.  Titus  Manlius  Imperiosus  Torquatus  went  to  the 
tribune  Porapnmus,  who  had  brought  his  father  to  trial  for 
overstepping  the  limits  of  his  office,  and  threatened  to  kill 


him  unless  lie  desisted  from  the  accusation  (365  B.C.) 
Shortly  after  he  slew  a gigantic  Gaul  in  single  combat,  ami 
took  from  him  a torques  or  neck-oruomeut,  whence  hia 
surnamo  is  said  to  have  been  derived.  When  the  Latins 
demanded  on  equal  share  in  the  governmeut  of  the  con- 
federacy, Manlius  vowed  to  kill  with  his  own  baud  the 
first  Latiu  he  saw  in  the  senate-house.  The  Latiu9  and 
Campanians  revolted,  and  Manlius,  consul  for  the  third 
time,  marched  into  Campania  and  gained  two  great 
victories,  near  Vesuvius  (where  Decius  his  colleague  devoted 
himself  to  gain  the  day),  and  at  Trifanum.  In  ibis 
campaign  Manlius  executed  bis  own  son,  who  had  killed  an 
enemy  in  single  combat,  and  thus  disobeyed  tho  express 
command  of  the  consuls. 

Both  these  Manlii  belong  to  a great  extent  to  legend, 
much  of  which  is  probably  due  to  attempts  to  explain  their 
surnames. 

II L Titus  Manlius  Torquatus  in  his  first  consulship 
(235  b.c.)  subjugated  Sardinia,  recently  acquired  from  the 
Carthaginians;  he  was  consul  again  (224)  during  the 
Gallic  war.  In  21G  he  opposed  the  ransoming  of  the 
Romans  taken  prisoners  at  Canme;  and  in  215  he  was 
sent  to  Sardinia  and  defeated  a Carthaginian  attempt  tc 
regain  possession  of  the  island. 

IV.  Cn£U8  Manlius  Vulso,  consul  in  189  dlu,  re- 
ceived Asia  as  his  province.  Starting  from  Ephesus  in 
the  spring,  be  marched  into  Pamphylia,  levying  enormou* 
contributions.  He  then  attacked  the  Celts  of  Galatia  on 
tho  pretext  that  they  had  aided  Antiochus.  They  took 
refuge  in  Mounts  Olympus  and  Magaba,  but  tho  missiles 
of  the  Roman  light  troops  won  each  position  with  great 
slaughter.  In  the  winter,  assisted  by  ten  delegates  sent 
from  Rome,  ho  settled  the  terms  of  peace  with  Antiochus. 
He  returned  to  Rome  in  187,  and  triumphed  after  much 
opposition.  The  discipline  of  his  army  was  loose,  and  his 
soldiers  brought  into  Romo  many  foreign  luxuries. 

MANN,  Horace,  one  of  the  best-known  of  American 
educationists,  was  born  at  Franklin,  Massnchu setts.  May  4, 
1796,  and  died  at  Yellow  Springs,  Ohio,  August  2,  1859. 
liis  childhood  and  youth  were  passed  in  great  poverty. 
“It  was  tho  misfortune  of  his  family  that  it  belonged  to 
the  smallest  district,  had  the  poorest  schoolhouse,  and 
employed  the  cheapest  teachers,  in  a town  which  was  itself 
small  and  poor.”  His  health  was  early  injured  by  hard 
manual  labour,  which  left  him  no  time  for  recreation  either 
in  summer  or  winter.  He  lost -his  father  at  the  age  of 
thirteen.  He  was  from  his  childhood  an  eager  reader ; but 
his  only  means  of  gratifying  this  desire  was  a very  smalt 
library  in  his  native  town.  LTp  to  tho  age  of  fifteen  he 
lmd  never  been  able  to  attend  school  for  more  than  eight 
or  ten  weeks  In  any  one  year.  IIo  remained  at  home, 
working  for  his  mother  and  the  rest  of  the  family,  till  tho 
age  of  twenty.  At  that  age  he  was  taught  the  rudiments 
of  Latin  and  Greek  and  a little  English  grammar  by  an 
itinerant  schoolmaster,  and  entered  the  junior  classes  in 
Brown  University  in  the  year  1816.  Symptoms  of  con- 
sumption, poverty,  tho  necessity  of  supporting  himself 
while  at  college,  and  other  circumstances  interfered  with 
his  studies,  lie,  however,  graduated  in  1819.  In  1621 
he  entered  the  Bchool  of  law  at  Litchfield,  Connecticut,  and 
was  called  to  the  bar  in  1623.  In  1827  he  was  elected  to 
the  State  legislature  of  Massachusetts,  and  iu  1833  he  was 
returned  to  the  upper  house.  He  suggested  and  organized 
tho  State  lunatic  asylum  of  Worcester.  In  1837  tho 
legislature  appointed  a board  of  education  to  revise  and  re- 
organize the  common  school  system  of  the  State;  and  Mann 
was  appointed  secretary.  To  give  his  whole  time  to  the 
work,  he  gave  up  his  profession  and  also  his  seat  in  the 
senotc.  He  was  secretary  for  twclvo  years.  For  these 
twelve  years  lie  worked  fifteen  hours  a day,  held  teacher*’ 
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conventions,  gave  lectures,  and  carried  on  an  enormous 
correspondence.  He  started  a periodical,  The  Common 
School  Journal , in  which  he  explained  his  views  on  educa- 
tion. He  also  published  a series  of  .dnNtuzl  Report* ; 
these  American  critics  call  “a  classic  on  the  subject" 
His  seventh  annual  report  gave  the  substance  of  his  obser- 
vations in  Europe,  and  compared  the  systems  of  instruction 
followed  in  Prussia  with  those  in  use  in  Massachusetts, 
much  to  the  disadvantage  of  the  latter.1 

In  1848  Mann  was  elected  to  Congress  to  fill  the 
vacancy  caused  by  the  death  of  John  Quincy  Adams.  He 
tried  to  induce  the  Government  to  establish  a bureau 
of  education  at  Washington,  but  this  was  not  done  till 
mnch  later.  He  resigned  his  seat  in  Congress  in  1853, 
and  became  tho  first  president  of  Antioch  College,  at 
Yellow  Springs, — a college  for  the  combined  education 
of  men  and  women.  Mann’s  chief  work  in  American 
education  is  the  reform  which  be  brought  about  in  the 
common  and  normal  school  system  of  Massachusetts; 
and  this  reform  is  largely  due  to  his  twelve  annual 
reports. 

Mann's  other  works  are — Lecture*  on  Education,  1848 ; A Few 
Thought*  for  a Young  Man,  1850  ; Slavery,  Letters  and  Speeches, 
1851  ; Powers  and  Duties  of  Women,  1883,  Ac.  A complete  edition 
of  hia  writings,  with  a biography,  was  published  in  Cambridge, 
Massachusetts,  in  1867;  and  a selection,  under  the  title  of  Thoughts 
Selected  from  the  Writings  qf  Horace  Mann,  in  1869. 

MANNA,  a concrete  saccharine  exudation  obtained  by 
making  incisions  in  the  trunk  of  the  flowering  or  manna 
ash  tree,  Fraxinu*  Ornus,  L.  At  the  present  day  the 
manna  of  commerce  is  collected  exclusively  in  Sicily  from 
cultivated  trees,  chiefly  in  the  districts  around  Capaci, 
Carini,  Cinisi,  and  Favarota,  small  towns  20  to  25  miles 
west  of  Palermo,  and  in  tho  townships  of  Geraci, 
Castelbuono,  and  other  places  in  the  district  of  Cefalh,  50  to 
70  miles  east  of  Palermo.  In  the/ramuefri  or  plantations 
the  trees  are  placed  about  7 feet  apart,  and  after  they 
are  eight  years  old,  and  the  trunk  at  least  3 inches  in  dia- 
meter, the  collection  of  manna  is  begun.  This  operation 
is  performed  in  July  or  August  during  the  dry  weather, 
by  making  transverso  incisions  1J  to  2 inches  long,  and 
about  1 inch  apart,  through  the  bark,  one  cut  being  made 
each  day,  the  first  at  the  bottom  of  the  tree,  another  directly 
above  the  first,  and  so  on.  In  succeeding  years  the  pro- 
cess is  repeated  on  the  untouched  sides  of  tho  trunk,  until 
the  tree  has  been  cut  nil  round  and  exhausted.  It  is  then 
out  down,  and  a young  plant  arising  from- the  samo  root 
takes  its  place.  The  finest  or  flaky  manna  appears  to  have 
been  allowed  to  harden  on  the  stem.  A very  superior  kind, 
obtained  by  allowing  the  juice  to  encrust  pieces  of  wood 
or  straws  inserted  in  tho  cuts,  and  called  manna  a cannolo, 
is  not  found  in  commerce  in  England.  The  fragments 
adhering  to  the  stem  after  the  finest  flakes  have  been  re- 
moved are  scraped  off,  and  form  the  small  or  Tolfa  manna 
of  commerce.  That  which  flows  from  the  lower  incisions 
is  often  collected  on  tiles  or  on  a concave  piece  of  the 
prickly  pear  (Opuntia),  but  is  less  crystalline  aud  more 
glutinous,  and  is  less  esteemed. 

Manna  of  good  quality  dissolves  at  ordinary  temperatures 
in  about  6 parts  of  water,  forming  a clear  liquid.  Its 
chief  constituent  is  mannite  or  manna  sugar,  a hexatoroic. 
alcohol,  which  likewise  occurs,  in  much  smaller 

quantity,  in  certain  species  of  Fucv*  and  in  plants  of 
several  widely  separated  natural  orders.  Of  this  substance 
the  beBt  manna  contains  70  to  80  per  cent.  It  crystallizes 
in  shining  rhombic  prisms  from  its  solution  in  boiling 
alcohol.  Manna  possesses  mildly  laxative  properties, 

1 This  report  hu  been  published  and  edited,  with  preface  and 
notes,  by  Dr  W.  B.  Hodgson,  under  the  title  of  Report  of  an  Edu- 
cational Tour  in  Germany,  France,  Holland , and  parts  of  Great 
Britain  and  Ireland,  London,  1846. 
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| and  on  account  of  its  sweet  taste  is  employed  as  a mild 
! aperient  for  children.  It  is  less  used  in  England  now 
than  formerly,  but  is  still  largely  consumed  in  South 
America.  In  Italy  manoite  is  prepared  for  sale  in  tbo 
shape  of  small  cones  resembling  loaf  sugar  in  shape,  and 
is  frequently  prescribed  in  medicino  instead  of  manna. 

The  mauna  of  the  present  day  appears  to  have  been 
unknown  before  the  15th  century,  although  a mountain  in 
Sicily  with  the  Arabic  name  Gibe! man, “ manna  moun- 
tain,” appears  to  point  to  its  collection  there  during  the 
period  that  the  island  was  held  by  the  Saracens,  827-1070. 
In  the  16th  century  it  was  collected  in  Calabria  in  Italy, 
and  until  recently  was  produced  in  the  Tuscan  Maremma, 
but  neither  from  that  locality  nor  from  the  States  of  tbo 
Church  is  any  now  brought  into  commerce,  although  the 
name  of  Tolfa,  a town  near  Civita  Vecchia,  is  still  applied 
to  an  inferior  variety  of  the  drug. 

Various  other  kinds  of  mntma  aro  known,  but  non®  of  these  hare 
been  found  to  contain  mannite.  Alhagi  manna  (Persian  and  Arabic 
lar-angubtn)  ia  tho  produce  of  Alhagi  camelorun i,  Fisch.,  a small, 
spiny,  leguminous  plant,  growing  in  Persia,  Afghauistln,  and 
Baluchistan.  This  manna  occurs  in  the  form  of  small,  roundish, 
hard,  dry  tears,  varying  from  the  size  of  a mustard  seed  to  that  of 
a coriander,  of  a light-brown  colour,  sweet  taste,  and  aenna-Iike 
odour.  Tho  spines  and  nods  of  tho  plant  aro  often  mixed  with  it. 
It  is  collected  near  Kandahar  and  Herat,  and  imported  into  India 
from  Cabul  and  Kandahar  to  the  extent  of  about  2000  lb.  annually, 
and  is  valued  at  about  thirty  shillings  per  lb.  Tamarisk  manna 
(Persian  gax-angnbtn,  tamarisk  honey)  exudes  in  June  and  July 
from  the  sleuder  branches  of  Tamarix  galtica,  var.  mannifera, 
Ehrcnb.,  in  the  form  of  honey-like  drops,  which,  in  the  cool  tem- 
perature of  the  early  morning,  are  found  in  the  solid  state.  This 
secretion  is  caused  by  the  puncture  of  an  insect.  Coccus  mannipanu, 
Ehrcnb.  In  the  valleys  of  the  peninsula  of  8inai,  especially  in  the 
Wddy  el-Shrikb,  this  manna  (Arabic  man)  is  collected  by  the  Arabs 
and  sold  to  the  monks  of  St  Catherine,  who  supply  it  to  the  pilgrims 
visiting  the  convent  It  is  found  also  in  Persia  and  the  Punjab, 
but  does  not  appear  to  be  collected  in  any  quantity.  This  kind  of 
manna  seems  to  b*.  alluded  to  by  Herodotus  (vii.  81).  Under  the 
same  name  of  gas-argubln  there  are  sold  commonly  in  the  Persian 
bazaars  round  cakes,  of  which  a chief  ingredient  is  a manna  obtained 
to  the  south-west  of  Ispahan,  in  the  mouth  of  August,  by  shaking 
the  branches  or  eersping  the  stems  of  Astragalus  fomfentus  and 
A.  ndsccndcns,  Boiaa.  and  Hauaskn.*  ShirUt ist,  a kind  of  manna 
known  to  writers  on  materia  medics  in  the  16th  centuyy,  is  atill 
fonnd  in  the  bazaars  of  north-west  India,  being  imported  from 
Afghanistan  and  Turkestan  to  a limited  extent.  Hauasknecht 
states  that  it  is  tho  produce  of  Cbtoneaster  n ummularia,  Pisch.  aud 
Moy.  {Rosaem),  and  Atraphaxis  spinosa,  L.  (PolygonaceM),  and  that 
it  is  brought  chiefly  from  Herat. 

Oak  manna,  accordingto  Hausaknecht,  is  collected  from  tbe  twigs 
of  Quercus  Vallonea,  Kotschy,  and  Q.  persica,  Jaub.  and  Spacb,  on 
which  it  is  produced  by  the  puncture  of  an  insect  during  the  month 
of  August.  This  manna  occurs  in  tho  state  of  agglutinated  tears, 
and  forms  an  object  of  some  industry  among  the  wandering  tribes 
of  Kurdistan  at  tho  present  day.  It  is  collected  .before  sunrise,  by 
shaking  the  grains  of  manna  on  to  linen  cloths  spread  out  beneath 
the  trees,  or  by  dipping  the  small  branches  in  hot  water  and 
evaporating  the  solution  thoa  obtained.  A substance  collected  by 
the  inhabitants  of  Loristan  from  Pvrus  glabra,  Boisa,  strongly 
resembles  oak  manna  in  appearance. 

Australian  manna  is  found  on  the  leaves  of  Eucalyptus  viminalit. 
Lab. ; the  Lerp  manna  of  Australia  is  of  animal  origin. 

Brian$on  manna  is  met  with  on  tbe  leaves  of  the  common  Lakch 
(q.v. ),  and  a kind  of  manna  was  at  one  time  obtained  from  the  cedar, 
but  none  of  these  are  now  collected  for  commercial  purposes. 

The  manna  of  Scripture,  notwithstanding  the  miraculous  circum- 
stances which  distinguish  it  in  tho  Biblical  narrative  from  anything 
now  known,  answers  in  its  description  very  closely  to  the  tamarisk 
manna 

See  Pharmacographia,  p.  409  ; Hanbury,  Science  Papers,  p.  355- 
368  ; Stewart,  Punjab  Plants,  Lahore,  1869,  pp.  67-92 ; Geoffrey, 
Mat.  Med.,  ii.  (1741) p.  684  ; Dobson.  Proc  Rag.  Soc.  Van  Diemen's 
Land,  i.  (1851)  p.  234. 

MANNHEIM,  the  moat  populous  town  and  the  second 
capital  of  the  grand-duchy  of  Baden,  Ilea  on  the  right 
bank  of  the  Bhine,  in  the  triangular  piece  of  low-lying 
ground  enclosed  between  that  river  and  the  Neckar.  It 

' Bee  Bombay  Lit.  Tr.,  vol.  i.  art  16,  for  details  as  to  the  gas- 
angubin.  A common  Persian  rw—tmeat  consists  it  wheat -Boar 
kneaded  »Uh  manna  into  a (kick  pasta. 
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U the  most  regularly  built  town  iu  Germany,  consisting  of 
twelve  parallel  streets  intersected  at  right  angles  by  ten 
others,  which  cut  it  up  into  about  130  square  sections  of 
equal  size.  These  blocks  are  distinguished,  after  the 
American  fashion,  by  letters  and  numerals.  Except  on 
the  south  side  all  the  streets  debouch  on  the  promenade, 
which  forms  a circle  round  the  town  on  the  site  of  the  old 
ramparts.  Outside  this  ring  are  the  suburbs  of  Schwetz- 
inger  Garten  to  the  south  and  Neckargiirtea  to  the  north. 
Mannheim  is  connected  by  a handsome  bridge  with. 
Ludwigahafen,  a rapidly  growing  commercial  and  manu* 
factoring  town  on  the  left  bank  of  the  Rhine,  in  Bavarian 
territory.  The  Neck&r  is  spanned  by  a suspension  bridge. 
In  1880  Mannheim  contained  53,545  inhabitants,  of  whom 
about  4500  were  Jews,  and  the  rest  Roman  Catholics  and 
Protestants  in  nearly  equal  proportions.  Ludwigshafen 
contained  15,012  inhabitants. 

Nearly  the  whole  of  the  south-west  side  of  the  town  is 
occupied  by  the  palace,  built  in  1720-29,  and  formerly  the 
residence  of  the  elector  of  the  Palatinate.  It  is  one  of  the 
largest  buildings  of  the  kind  in  Germany,  corering  an  are£ 
*15  acres,  and  having  a frontage  of 
The  left  wing  was  totally 
by  the  bombardment  of 
but  has  since  been  restored. 

gallery 
natural 
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and  beautiful 
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Plan  of  Mannheim. 


the  public 
park  of  tho 
town.  Among 
other  prominent 
buildings  are  the 
theatre,  the 
al,  the  synagogue, 
the  “ kaufhaus,” 
the  town-hall,  the 
railway  station,  and  tho  observatory.  Tho  only  note- 
worthy church  is  that  of  the  old  Jesuit  college,  the 
interior  of  which  is  lavishly  decorated  with  marble 
and  {tainting.  The  square  in  front  of  the  theatre  is 
embellished  with  statues  of  Schiller,  IfHand  the  actor, 
aod  Dalberg,  inteodaut  of  the  theatre  in  the  time  of 
Schiller.  Mannheim  is  the  chief  commercial  town  on 
the  upper  Rhine,  and  yields  in  importance  to  Oob- 
lentx  and  Cologne  alone  among  the  lowei  Rhenish  towns. 
The  staple  commodities  of  its  trade  are  tobacco,  grain, 
petroleum,  hops,  timber,  and  coffee.  Its  new  harbour, 
constructed  at  a cost  of  ,£650,000,  and  measuring  2300 
yards  in  length,  is  the  most  extensive  inland  harbour  in 
Germany.  It  is  entered  annually  by  3000  river  craft, 
carrying  nearly  700,000  tons  of  goods.  The  railway  goods 
station  and  warehouses  in  connexion  with  tho  harbour  cover 


400  acres  of  ground.  The  principal  industrial  products  of 
Mannheim  are  machinery,  iron,  brass,  india-rubber,  sugar, 
mirrors,  chemicals,  wall-paper,  and  cigars.  The  manufac- 


tories of  Ludwigahafen  produce  aniline  dyes,  soda,  tartaric 
acid,  alum,  artificial  manures,  and  lime.  Mannheim  is 
the  seat  of  the  central  board  for  the  navigation  of  the 
Rhine,  of  a chamber  of  commerce,  and  of  the  supreme 
court  of  Baden.  Ten  or  twelve  different  countries  are 
represented  here  by  their  consuls.  The  schools  and  public 
institutions  of  Mannheim  include  a gymnasium,  a “real- 
schule,"  an  industrial  school,  a high  school  for  girls,  a 
public  library,  a largo  poorhouse,  three  hospitals,  and  an 
orphanage. 

Eittory. — The  name  of  Mannheim  was  connected  with  it*  present 
site  m early  as  the  8th  century,  when  a small  village  belonging  to 
the  abbey  of  Lorsch  lay  in  the  marshy  district  between  the  Jfeckur 
and  the  Rhine.  To  the  south  of  this  village,  on  the  Rhine,  was  the 
castle  of  Eieholzbcim,  which  acquired  some  celebrity  aa  the  place 
of  confinement  assigned  to  Pope  John  XXIII.  by  the  council  of 
Constance.  Tho  hiatory  of  the  modern  Mannheim  begins,  however, 
with  the  opening  of  the  17th  century,  when  Elector  John.  Frederick 
IV.  founded  a town  here,  which  he  peopled  chiefly  with  Protestant 
refugees  from  Holland.  The  strongly  fortified  castle  which  he 
erected  at  the  same  time  had  the  unfortunate  result  of  making  the 
infant  town  on  object  of  contention  in  the  Thirty  Years’  War,  during 
which  it  was  fire  times  taken  and  retaken.  In  1489  Mannheim, 
which  had  in  the  meantime  recovered  from  its  former  disasters,  wan 
captured  by  the  French  under  Melac,  and  ruthlessly  destroy edi  Ten 
years  later  it  was  rebuilt  on  on  extended  scale  and  provided  with 
fortifications.  For  its  subsequent  importance  it  was  indebted  to 
Elector  Charles  Philip,  who,  owing  to  ecclesiastical  disputes,  trans- 
ferred his  residence  from  Heidelberg  to  Mannheim  in  1720;  It 
remained  the  capital  of  the  Palatinate  for  nearly  sixty  years.  In 
1794  Mannheim  fell  into  the  hands  of  the  French,  and  in  the 
following  year  it  was  retaken  by  the  Austrians  after  *.  severe 
bombardment,  whioh  left  scarcely  a aioglo  building  uninjured.  In 
1802  it  was  assigned  to  the  grand-duke  of  Baden,  who  caused  the 
fortifications  to  be  raxed.  Ludwigahafen,  originally  only  the  tile- 
du-ponl  of  Mannheim,  received  its  present  name  in  1843,  and 
became  a town  in  1859.  Towards  the  end  of  last  century' Mann- 
heim attained  great  celebrity  in  the  literanr  world  as  tns  place 
where  Schiller’s  early  plays  were  performed  for  the  first  time.  It 
was  at  Mannheim  that  Kotzebue  wag  assassinated  in  1S19. 

See  Fedvr,  Oeschiehte  der  Stadt  Mannheim,  1375  : and  {Joglenk. 
Praktitrher  Ftikrer  dureh  Mannheim,  1880. 

MANNING,  Robert^  commonly  known  as  Robert  of 
Brunne,  a monk  of  the  priory  oi  Bnmne  or  Bourne  in 
Lincolnshire,  wrote  in  tbo  beginning  of  the  reign  of  Edward 
ILL  a metrical  history  of  England  from  the  landing  of  the 
imaginary  Brute  to  the  end  of  the  reign  of  Edward  I. 
The  work  baa  no  independent  historical  value ; it  professedly 
follows  Peter  of  Langtoft’a  Chronicle  from  the  Anglo-Saxon 
or  “ Inglis  " invasion  downwards,  and  Waco  for  the  previous 
'‘British"  story.  It  is  a lively  narrative,  written  “not 
for  tho  lered  bot  for  the  lowed,"  and  it  has  a certain 
interest  as  a landmark,  not  only  in  the  history  of  the 
English  language,  but  also  in  the  history  of  national 
sentiment  Manning  is  warm  in  praise  of  the  deeds  and 
the  character  of  Edward  I.,'  “ Edward  of  Inglond,” 
although  he  deplores  the  Norman  Conquest  as  a “ bondage," 
and  says  concerning  the  death  of  Harold  that  “ our  freedom 
that  day  for  ever  took  the  leave."  The  old  monk  is  our 
first  avowedly  “popular"  historian.  He  wrote  for  the 
entertainment  of  men  who  knew  neither  Latin  nor  French, 
and  in  his  prologue  comments  humorously  on  the  “ quaint 
English  ” and  subtle  rhymes  of  his  predecessors,  claiming 
for  himself  purity  of  language  and  simplicity  of  metre. 
A passage  in  this  prologue  has  often  been  quoted  as  bear- 
ing on  the  authorship  of  the  romance  of  .Sir  Trutram. 
Manning  also  translated  William  of  Waddington’s  Manuel 
<lcs  Pechia  under  the  title  of  Handlying  Synne,  in  1303, 
and  is  plausibly  conjectured  to  be  tho  author  of  3/edy* 
ticyun. t of  the  Soper  of  out re  Lorde  Jhctn,  trams!  ited  from 
Bonaveutura’s  Vitc  C Kristi,  He  is  not  a bald  rhymester* 
but  uses  language  with  skill  and  effect,  and  in  some  places 
where  he  departs  from  his  originals  shows  genuine  poetical 
rapture. 

MANOMETER,  or  Pressth*  Gator,  Is  an  instrument 
for  measuring  the  hyditwiaric  pressure  exerted  by  gases, 
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vapours,  or  liquids  against  the  sides  of  the  closed  vessels 
in  which  they  are  confined, — as,  for  instance,  the  pressure 
of  steam  in  a steam-boiler. 

The  simplest  and  at  the  same  time  most  accurate  form 
of  manometer  is  that  known  as  the  " mercury  manometer," 
sometimes  also  called  the  “ free~air  mano- 
meter,’* and  represented  in  fig.  1.  It  consists 
essentially  of  two  vertical  communicating 
tubes.  One  of  these,  AD,  open  at  both  ends, 
and  made  of  thick  glass,  with  a narrow  uni- 
form bore,  is  fixed  hermetically  in  the  neck 
of  a large  wrought-iron  cylinder  C,  its  lower 
end  dipping  below  tlio  surface  of  mercury 
contained  in  the  cylinder.  Tho  other  tube, 

EF,  is  attached  at  its  lower  end  to  the 
cylinder  by  the  cross  pipe  D,  and  at  its 
upper  end  can  be  put  in  communication 
with  the  vessel  the  pressure  in  which  is  to  be 
ascertained.  Usually  the  tube  EF,  tho  cross 
pipe  D,  and  the  space  above  the  mercury  in 
C are  filled  with  water.  At  first  the  tube  EF 
is  left  open  to  the  atmosphere,  and  tho 
height  of  tho  mercury  in  AB  noted.  When 
EF  is  then  put  in  communication  with  the 
vessel  in  which  the  pressure  (above  atmo- 
spheric) is  to  bo  determined,  the  mercury  in 
AB  rises,  and  from  the  height  to  which  it 
rises  the  pressure  is  deduced.  For  accurate 
work  corrections  must  be  mad^for  the  fall 
of  the  mercury  in  C as  it  rises  in  AB,  and 
for  the  temperature  and  the  height  of  the 
barometer  at  the  time  of  the  experiment  „ 

The  great  drawback  to  tbi  employment  of  the 
simple  lowcuor  manometer  for  measuring  very 
groat  pressure#  is  the  mechanical  difficulty  of  obtain- 
ing a sufficiently  long  column  of  mercury.  E,  H. 

M.  Amagat,  however,  has  lately  (1880)  worked  with 
a column  orte -fifth  of  a mils  high.  His  experiments 
were  undertaken  to  find  out  how  the  various  gasee, 
nitrogen,  oxygen,  air,  hydrogen,  &c,,  departed  from 
Mario tte’s  law  when  subjected  to  enormous  pres- 
sures. At  the  bottom  of  a coal-mine  at  Verpilleux, 
near  St  Etienne,  which  had  a depth  of  327  metres, 
was  plaoed  the  glass  manometer  tube  containing 
the  compressed  gas,  while  the  mercury  tube  (made 
of  steel)  extended  up  the  shaft,  being  gradually 
built  up  in  oections.  See  A'aiure,  vol.  xxti.  pp. 

62,  63.  By  means  of  Amagat's  table*  of  the  volurao 
and  corresponding  pressure  of  the  several  gases, 
and  with  special  forms  or  manometer  to  suit  par- 
ticular circumstances,  accurate  and  delicate  measures  of  enormous 
pressures  can  now  be  obtained.  Professor  Tail,  for  instance,  has 
recently  applied  these  tables  along  with  a manometer  of  his  own 
devising  for  testing  the  behaviour  of  the  thermometers  supplied  to 
tho  ** Challenger  *’  expedition  under  a pressure  of  aa  much  as  10 
tons  to  tho  square  inch. 

“ Kcgnaolt’s  manometer  " is  shown  ia  fig.  2.  AB  is  a 
strong  metal  tube,  closed  at  the  lower  eud,  and  carrying  at 
the  upper  a bent  pipe  for  admitting  the  compressed  gas  and 
k stop-cock  R pierced  with  holes  in  a T form.  DE  and. 
FG  are  two  graduated  glass  tubes  communicating  at  their 

twer  ends  by  a narrow  passage  in  the  metal  block  to 
bich  they  are  hermetically  fixed.  DE  and  AB  also  com- 
tunicate  at  the  upper  ends  by  a passage  in  a metal  piece 
attached  hermetically  to  them.  By  tho  stop-cock  IV, 
laving  radial  holes  at  right  angles  to  ouch  other,  DE  can 
sommuoicate  either  with  AB  or  with  the  atmosphere  at  O ; 
ind  by  the  stop-cock  R"  it  can  communicate  cither  with 
FG  or  with  the  open  air.  The  three  tubes  are  surrounded 
by  a cylinder  MM'  containing  water  to  keep  the  tempera- 
ture constant.  The  tube  AB  is  filled  with  the  compressed 
gas  whose  pressure  is  to  be  ascertained.  The  stop-cock 
R'  being  then  placed  as  in  fig.  2,  mercury  is  poured 
Into  FG  till  it  fills  DE  and  runs  out  at  0.  The  stop- 


Fio.  3,— 
Mereary 
Manometer. 


cocks  R aud  IT  nro  then  turned  aa  in  fig.  2a,  so  that  AB 
and  DE  communicate  with  each  other.  Part  of  tli9  coir 
pressed  gas  flows 
over  into  DE,  and 
the  mercury  ,.i  FG 
rises.  By  manipu- 
lating the  sic  p-cock 
IV'  us  shown  in 
fig.  26,  part  of  the 
mercury  is  allowed 
to  run  out  of  DE 
till  a conveniently 
measurable  differ- 
ence of  level  be- 
tween the  mercury 
surfaces  in  DE  and 
FG  is  attained. 

fist  A bo  this  dffftr- 
cnc*,  Atvo  • l**r  x.  ho 
the  ravvMro'Wf'  tttwgws 
originally  fllllcg  th* 
volume  V’  of  AB,  V* 
the  additional  volume 
occupied  by  th§  ex- 
luiHHd'ons,  trrJ  H bo 
the  height  of  tho  baro- 
meter at  the  time  j 
then  we-havc  by  Mari- 
otte'S'lsw 

zV-fV+rXH+A), 

froi 
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Fio.  2.— Rtgnault's  Manometers, 


-I^(H+A) 


• • (1)* 

V*  is  debrrmicod  by  weighing  the  mercury  required  to  fill  tho 
space  it  occupies,  end  V on  be  calculated  from  (1)  when  AB  it 
filUd  with  dry  air  at  pressure  H. 

In  Kegnault’a  apparatus  the  length  of  AB  and  DE  was  1 metre, 
tho  diameter  of  AH  5 mm.  and  of  DE  20  mm.  Tho  section  of  DE 
was  thus  sixteen  times  that  of  AB,  and  in  this  way  a.  vary  great 
pressure  could  be  measured  by  a comparatively  smalt  difference  of 
level  between  the  mercury  surfaces  in  EC  and  DK.  The  instru- 
ment, however,  is  subject  to  errors,  arising  chiefly  from  the  diffi- 
culty of  measuring  accurately  the  volumes  V and  V*. 

The  “compressed  air  manometer**  (fig.  3)  consists  of  a 
strong  graduated  gloss  tube  of  uniform  narrow  bore,  dosed 


at  tho  top  and  fixed  hermetically  into  the 
neck  of  a wide  iron  cylinder.  The  tube 
contains  dry  air,  and  its  lower  end  dips 
below  the  surface  of  mercury  contained 
in  the  cylinder.  Attached  to  the  side  of 
the  cylinder  is  a tube  A,  with  a Rtop-cock, 
to  afford  communication  with  the  vessel 
the  pressure  in  which  is  to  be  measured. 

When  the  manometer  is  attached  to  the 
vessel  containing  compressed  gas  the  mer- 
cury rises  in  tho  glass  tube  till  the  pres- 
sure of  the  air  confined  in  the  tube  (reck- 
oned in  millimetres  of  mercury)  plus  the 
height  of  the  mercury  column  above  the 
level  of  the  mercury  in  the  cylinder  is 
equal  to  the  pressure  on  the  surface  of 
mercury  in  the  cylinder. 

“Desgoffc’a  manometer**  depends  upon  the 
same  principle  a#  the  hydraulic  prew,  and  can 
be  employed  to  measure  the  enormous  pressure 
reached  in  the  cylinder  of  that  instrument  It 
is  rupnacitted  in  perspective  in  fig.  4 aud  in 
section  in  fig.  5.  V ia  a strong  circular  iron 
vessel,  in  which  moves  up  and  down  for  a short 
distance  * fl:it  piston  D attached  to  a cylindrical  w' 
plug  T.  The  lower  part  of  V contain*  mercury  which  has  free 
communication  with  a graduated  vertical  glass  tube  AB  fired  her- 
metically into  tho  side  of  V.  Above  the  mercury  in  * is  pioecd  a 
thin  layer  of  water,  and  above  that  ia  stretched  a 1 .is  roemWane  of 
india-rubber  bo)tfd  down  water-tight  by  an  iron  ring.  /lie  ehsifchar 
C contains  a cavity  in  whUh  the  plug  T move*  Vmtu-U^Ot.  By 
means  of  tho  vul*i  t the  instrument  cat;  put  in  cotu.^iioic-tioa 
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Fig.  4.— Deigoffe's  Manometer. 


with  the  vessel  containing  the  fluid  wl>o««  pressure  is  to  («  mea- 
sured. The  compressed  fluid  acting  upon  T depresses  the  piston  D 
and  causes  the  mercury  to  rise  in  AB. 

Let  p be  the  pressure  of  the  fluid  per  unit  of  ares,  $ the  area  of 
T,  and  S the  area  of 
D ; also  let  P be  the 
pressure  per  unit  of 
area  as  recorded  by 
the  height  of  the 
mercury  in  AB.  Thus 
evidently  we  have 

jas-PS,  ©rp-yP. 

Hence  by  making 
S very  great  and  a 
very  small  a very 
great  pressure  can 
be  measured  by  a 
comparatively  short 
column  of  mercury 
in  AB.  As  part  of 
the  pressure  p is  em- 
ployed to  stretch  the 
india-rubber  mem- 
brane, the  ratio  S m 
should  be  made  very 
great,  so  that  1)  will 
only  sink  • very 
short  distance.  Callle- 
tet,  who  employed 
this  manometer  in 
liis  experiments  on 
the  compressibility 
of  fluids,  had  it  so 
arranged  that  (ne- 
glecting the  stretch- 

ro?b.r)  theh  mer°cu7  F‘°-  «•  S*cU™  <•'  Manom.Ur. 

in  AB  rose  4*3  metres  while  the  piston  in  D sunk  only  one-eightA 
of  a millimetre. 

Metallic  manometers  depend  on  the  principle  exemplified  in  the 
aneroid  barometer.  8uppoee  a long  tube,  preferably  of  ellintio 
section,  and  having  thin  walla  of  elsatio  material,  to  be  closed  at 
one  end  and  either  bent  or  coiled  up  in  the  form  of  a spiral.  Let 
the  open  end  be  attached  to  an  apparatus  whereby  the  pressure  in- 
side the  tube  can  be  cither  increased  or  diminished.  If  the  pressure 
inside  the  tube  be  msdo  greater  than  that  outside,  the  tubo  has  a 
tendency  to  straighten  or  uncoil  itself,  but  if  the  pressure  outaide 
be  sreater  than  that  inside  the  tube  has  a tendency  to  bend  or  coil 
itself  up  farther.  Fig.  0 represents  an  early  form  of  metallic  mano- 
meter made  on  this 
principle  by  Bourdon, 
the  first  to  construct 
auch  instruments.  A 
metallic  tube enclosed 
at  b,  is  coiled  in  a 
spiral  and  rigidly  at- 
tached at  the  open 
end  a to  a tube  with 
stop-cock  m,  whereby 
it  can  communicate 
with  the  compression 
apparatus.  A light 
index  e is  attached  to 
b and  moves  over  a 
graduated  scale.  The 
scale  is  graduated  by 
applying  known  pres- 
sures inside  the  tuba. 

This  form  of  mano- 
meter is  venr  conveni- 
ent for  rough  practical 

work,  but  has  no  pre-  m „ 

tensions  to  scientific  Fra-  «•—  Bourdon's  Metallic  Mine, meter, 
accuracy,  as  changes  of  temparsture  affect  the  elasticity  of  the  tube 
in  a way  which  is  difficult  to  discover  and  allow  for.  Various  forms 
of  metallic  manometers  have  been  recently  invented,  the  best-known 
of  which  are  perhaps  those  of  Bourdon  and  Schafer,  in  which  the 
index  is  moved  by  a train  of  wheels  actuated  by  the  free  end  of  the 
clastic  tube. 

Air-pump  Manometer. — For  measuring  pressures  less  than  that 
of  tho  atmosphere,  as  in  the  receiver  of  an  air-pump,  a special  form 
of  mercury  man t meter  is  employed,  consisting  of  a glass  U tube 
with  each  leg  ever  80  inches  long  and  half  filled  with  mercury. 
One  leg  communicates  by  an  air-tight  communication  with  the  re- 
ceiver of  the  sir-pump,  and  the  other  is  left  open.  As  the  exhaustion 
proceeds  the  mercury  falls  in  tbe  open  kg  and  rises  in  the  other, 


When  only  considerable  degrees  of  exhaustion  arc  to  be  measured, 
the  instrument  takes  the  form  of  a short  (J  tube  closed  at  one  end 
and  open  at  tbo  other,  and  has  its  closed  leg  completely  filled  with 
mercury,  *he  mercury  being  held  up  by  the  atmospheric  pressure. 
The  whole  is  euclosed  in  a wide  glass  tube  closed  at  tbe  ton  and 
hermetically  fixed  at  tlte  lower  end  to  a brass  piece,  provided  with 
a stop-cock,  whereby  it  can  be  srrewed  on  to  the  sole  plsto  of  the 
nir-pump.  The  difference  of  level  in  the  two  legs  gives  the  degree 
of  exhaustion  obtained. 

See  Ganot’s  Pkytics ; Wiillner’a  Lck rbnch  der  Experimentalphytik; 
Amagot  in  Annates  de  Chon  it  cl  de  Physique,  March  1880;  Report 
of  H.M.S.  Challenger,  in  regard  to  pressure  corrections  supplied  by 
thermometers,  by  Prof esaor  TaiL  (J.  BL.)  , 

MANOR,  io  English  law,  is  an  estate  in  land,  to  which 
is  incident  the  right  to  hold  certain  courts  called  courts 
baron.  It  might  be  described  as  the  unit  of  tenure  under 
the  feudal  system,  and  it  is  historically  connected  with  the 
territorial  divisions  of  the  mark  and  the  parish  or  township.1 
The  legal  theory  of  the  origin  of  manors  refers  them  to  a 
grant  from  the  crown,  as  etated  in  the  following  extract 
from  Perkins’s  Treatise  on  the  laws  of  England : — " The 
beginning  of  a manor  was  when  the  king  gave  a thousand 
acres  of  land,  or  a greater  or  lesser  parcel  of  land,  unto  one 
of  his  subjects  and  his  heirs,  which  tenure  is  knight’s 
service  at  the  leash  And  the  donor  did  perhaps  build 
n mansion  house  upon  psrcel  of  the  same  land,  and  of 
20  acres,  parcel  of  that  which  remained,  or  of  a greater 
or  lesser  parcel  before  the  statute  of  Quia  Emptores  did 
enfeoff  a stranger  to  hold  of  him  and  his  heirs  to  plow  10 
acres  of  land,  parcel  of  that  which  remained  in  his  posses- 
sion, and  did  enfeoff  another  of  another  parcel  thereof  to  go 
to  war  with  him  against  Use  Scots,  die.,  and  so  by  continu- 
ance of  time  made  a manor.”  It  is  still,  as  Mr  Joshua 
Williams  terms  it,  a “fundamental  rule”  that  all  lands 
were  originally  derived  from  the  crown,  and  that  the  queen 
is  lady  paramount  mediate  or  immediate  of  all  the  land  in 
the  realm.  A manor  then  arises  where  the  owner  of  a 
parcel  so  granted  or  supposed  to  have  been  granted  by  the 
crown  (and  who  is  called  in  relation  thereto  the  lord)  has 
in  turn  granted  portions  thereof  to  others  who  stand  to 
him  in  the  relation  of  tenants.  Of  the  portion  reserved  by 
the  lord  for  his  own  use  (his  demesne)  part  was  occupied 
by  villeins,  with  tbo  duty  of  cultivating  the  rest  for  the 
lord’s  use.  These  were  originally  tenants  at  will,  and  in  a 
state  of  semi  serfdom,  bat  they  became  in  course  of  time 
the  copyhold  tenants  of  the  later  law.  (See  Copyhold.) 
H is  of  the  essence  of  copyhold  that  it  should  ho  regulated 
by  the  custom  of  the  manor ; and  that,  according  to  some 
authorities,  is  one  reason  why  a manor  cannot  be  created 
at  tbo  present  day.  u Length  of  time  being  of  the  very 
essence  of  a manor,  such  things  as  receive  their  perfection 
by  tbe  continuance  of  time  come  not  within  the  compass 
of  a king’s  prerogative”  (Scriren,  Copyholds,  chap.  L). 
But  the  effect  of  the  statute  of  Quia  Emptores  was  to  mako 
tho  creation  of  manors  henceforward  impossible,  inasmuch 
as  it  enacted  “ that  upon  all  sales  or  feoffments  of  land,  the 
feoffee  shall  hold  tbe  same,  not  of  his  immediate  feoffor, 
but  of  the  chief  lord  of  the  fee  of  whom  such  feoffor  him- 
self held  it”  The  statute  did  not  apply  to  the  king’s 
tenanta  in  eapite , who  might  have  aliened  their  land  nnder  a 
licence.  Accordingly  it  ia  assumed  that  all  existing  manors 
are  u of  a date  prior  to  the  statute  of  Quia  Emptores, 
except  perhaps  some  which  may  have  been  created  by  tho 
king's  tenanta  in  eapite  wilh  licence  from  the  crown” 
(Williams,  Real  Property , chan.  iv. ; see  also  Scriven,  Copy- 
holds,  chap,  l)/  When  a great  baron  had  granted  out  smaller 


1 L*v d eye  ( Primitive  Property,  chap,  xviii.)  observe*  that  ia  the  10th 
century,  even  before  the  Noonan  Conquest,  the  mark  had  already  been 
transformed  into  the  manor,  although  the  term  vraa  not  yet  in  use. 
The  country  wm  covered  with  a great  number  of  domain*  (manma),  of 
very  different  extent,  from  the  maneriolum  of  one  plough  to  the  lata- 
fundium  of  fifty  ploughs. 
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manor*  to  others,  the  setgnory  of  the  traperior  baron  was 
frequently  termed  an  honour. 

^MANRESA,  a town  of  Catalonia,  Spain,  39  miles 
north-west  of  Barcelona,  with  a population  of  10,264. 
Il  was  formerly  Bacasis,  one  of  the  cities  of  the  Jaccotani, 
the  most  important  of  the  small  tribes  at  the  foot  of  the 
Pyrenees.  It  lies  on  the  left  bank  of  the  Cardonero, 
2 miles  above  its  junction  with  the  Llobregat,  in  the 
midst  of  a fertile  aod  well-irrigated  district,  and  its  chief 
manufactures  are  cloth,  cotton,  silk,  gunpowder,  and 
brandy.  Bnilding  stone  is  quarried  near  the  town.  The 
Cardonero  is  crossed  by  two  bridges, -*-one  ancient,  the 
other  erected  in  1804.  The  two  principal  sights  of  Man- 
resa  are  the  collegiate  church,  El  Seo,  commenced  in 
1328,  and  finished  in  the  15th  century,  and  the  Cueva  de 
San  Ygnscio.  The  late  Mr  O.  E.'  Street  has  minutely 
described  the  chnrch  in  his  Gothic  Architecture  of  Spain, 
Among  its  greatest  treasures  he  specializes  a magnificent 
altar  frontal  as  41  tho  most  beautiful  work  of  its  age."  It 
is  10  feet  long  by  2 feet  10  inches  in  height,  and  is  divided 
into  nine  compartments,  at  the  bottom  of  which  is. 
the  inscription  in  Lombardk  characters  : — oeri  :•  lapi  : 
RECHAMATORE  J MEFECIT  J INTLOBENTtA.  • In  the  Cuevi  de 
San  Ygnacio,  Ignatius  Loyola  lived  for  a year,  fasting  and 
submitting  himself  to  the  severest  penances,  constantly 
gazing  at  the  shrine  of  the  Virgin  of  Montserrat,  who,  he 
asserted,  encouraged  him  in  hia  austerities.  A great 
monastery  surrounds  the  cave,  which  is  visited  by 
thousands  of  pilgrims,  and  from  the  esplanade  there  is  a 
magnificent  view  of  the  41  pinnacles,  spires,  turrets,  sugar- 
loaves,  and  pyramids  of  faint  grey  rocks,”  constituting  tho 
famous  mountain  of  Montserrat  At  Cardona,  a little 
more  than  20  miles  to  the  north-west  of  Manresa,  there  is 
a remarkable  hill  of  rock-salt  3 miles  in  circumference, 
and  350  feet  in  height,  which  is  estimated  to  contain  400 
million  cubic  yards  of  salt 

MANS,  Lb,  a town  of  Trance,  formerly  capital  of  Maine 
and  now  of  the  department  of  Sartho,  lies  118  miles  (131  by 
rail)  W.S.W.  from  Paris,  near  the  confluence  of  tho  Sartho 
and  the  Huisne,  on  an  elevation  rising  from  the  left  bank 
of  tho  former  river.  Three  bridges  besides  that  of  the  rail- 
way connect  the  town  with  the  quarter  on  the  right  bank. 
Of  the  wide  and  commodious  thoroughfares  which  arc 
gmdually  superseding  the  old  winding  and  narrow  streets, 
tho  most  worthy  of  notice  is  the  tunnel  by  which  the  Placo 
des  Jacobins  is  connected  with  tho  river  side.  The  principal 
building  is  the  cathedral,  originally  founded  by  St  Julian, 
to  whom  it  is  dedicated.  Rebuilt  in  the  Cth  century  by 
St  Innocent,  in  the  9th  by  St  Aldric,  and  a third  or  fourth 
time  in  the  lltbby  Volgrin,  who  was  at  once  architect 
and  bishop,  it  was  coroploted  by  the  addition  of  two  towers 
in  the  12th.  Destroyed  by  two  fires,  tho  roof  was  recon- 
structed in  tho  Gothic  style,  and  the  transept  and  south 
portal  were  added.  In  the  13th  century  the  choir  was  en- 
larged in  the  grandest  and  boldest  stylo  of  that  magnificent 
period.  Finally  a new  transept  and  a bell  tower  were  added 
in  the  15tb  century.  In  the  large  window  of  the  west  front 
the  ten  divisions  which  have  for  their  subject  the  legend  of 
St  Julian  are  the  oldest  extant  specimens  of  stained  glass 
in  Franco  (end  of  11th  century).  The  side  portal  (1 2th 
century)  is  richly  decorated,  and  its  statuettes  exhibit  many 
interesting  costumes  of  the  period.  The  aisles  have  ten 
bays,  but  the  nave  only  five ; the  transept  is  much  higher ; 
from  it  rises  the  only  tower  of  tho  building.  The  austere 
simplicity  of  tho  nave  is  in  striking  contrast  with  the  lavish 
richness  of  the  ornamentation  in  the  choir  and  apse.  The 
former  ia  115  feet  in  height,  and  has  twelve  chapels  besides 
the  sacristy ; its  windows  almost  entirely  date  from  tho 
middle  of  the  13th  contury.  Tho  glass  of  the  north  transept 
is  of  the  15th  century,  und  represents  the  Last  Judgment; 
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it  contains  many  historical  figures.  The  cathedral  has  also 
curious  tapestries  aud  some  remarkable  tombs,  including 
that  of  Berengaria,  qaeen  of  Richard  Cceur  de  Lion.  The 
entire  length  of  the  building  is  427  feet  Close  to  the 
western  wall  is  a megalithic  monument  nearly  15  feet  in 
height  The  chnrch  of  La  Couture,  which  belonged  to  an 
old  abbey  founded  in  the  7th  century  by  St  Bertrand  or 
Bertram,  has  a remarkable  porch  of  the  13th  century;  the 
rest  of  the  building  is  older.  Of  the  other  churches  of  Le 
Mans,  none  require  special  mention  except  that  of  Notre 
Dame  da  P th,  on  the  right  bank  of  the  Sartho.  Of  tho 
secular  buildings  may  be  mentioned  tho  hotel  de  ville, 
built  about  a century  ago  on  the  site  of  the  former  castle 
of  the  counts  of  Maine,  and  the  prefecture,  occupying  the 
site  of  tho  monastery  of  La  Couture  (17C0).  The  latter 
contains  the  library  (50,000  volumes,  700  MSS.),  the  com- 
munal archives,  and  tho  muaoum  of  paintings,  archaeology, 
and  natural  history.  Other  prominent  buildings  are  the 
general1  hospital,  the  lyceum,  the  seminary,  the  palais  de 
justice,  and  tho  cavalry  barracks;  the  house  occupied  by 
Scarrou  is  still  pointed  out,  and  there  are  considerable 
remains  of  the  old  Gallo-Roman  enceinte.  The  principal 
promenades  are  those  of  the  Jacobins,  of  the  horticultural 
garden,  Du  Greffier  (on  the  right  bank  of  tlie  river),  and 
Des  Sapins  (on  the  road  to  Tours).  The  industries  of  Lt 
Mans,  which  are  carried  on  chiefly  in  the  faubourg  of 
Pontlieue,  include  metal-working,  the  manufacture  of  agri- 
cultural implements,  and  weaving.  For  some  years  there 
has  been  a Government  tobacco  factory.  A local  specialty 
is  the  fattening  of  poultry.  The  population  in  1876  was 
50,175  (including  5282  representing  the  garrison,  Ac.).  Le 
Mans  is  an  important  railway  junction. 

Aa  the  capital  of  the  Aulerri  Cenomoni,  Le  Mans  was  called 
Sain  din  om  or  Vindinum.  The  Romans  surrounded  it  with  walla 
in  the  Sd  century  : it  was  evangelized  by  St  Julian  in  the  4th. 
The  countahip  of  Maine  was  made  hereditary  by  Hugh  Capet 
In  the  10th  century.  Le  Mans  was  seized  by  William  the  Con- 
queror, but  his  son  Robert  was  unable  to  retain  it.  Having  chosen 
the  side  of  Richard  Cccnr-de-Lion,  it  was  taken  bv  Philip  Augustus, 
recaptured  by  John,  subsequently  confiscated,  aud  afterwards  ceded 
to  toe  widow  of  Richard.  Maine  was  next  held  by  Margaret,  the 
wife  of  St  LoniX  who  gave  it  to  his  brother  Charles  of  Anjou.-  Le 
Mans  was  five  times  besieged  during  the  Hundred  Years'  War,  and 
was  subsequently  devastated  by  the  Huguenots  in  1562.  In  1793 
it  was  seized  by  the  Vendeans,  who  were  expelled  by  Marceau  after 
a sanguinary  battle  in  the  streets  of  tbs  town.  In  1797  it  was 
again  occupied  by  theChouans;  and  in  January  1871  the  second 
army  of  the  Loire  unstained  in  the  neighbourhood  of  Le  Mans  a 
defeat  which  made  the  relief  of  Paris  impossible.  The  town  is  the 
birthplace  of  Henry  II.  of  England,  or  John  the  Good,  king  oi 
France,  and  of  Chappe,  the  inventor  of  the  aerial  telegraph. 

MANSEL,  Henry  Lonoueville  (1820-1871),  meta- 
physician and  theologian,  was  born  at  Cosgrove,  North- 
amptonshire (whero  his  father  was  rector)  in  1820,  and 
educated  at  Merchant  Taylors'  School  and  St  John's  College, 
Oxford.  He  succeeded  to  a fellowship  in  1642,  graduated 
in  1843,  and  became  tutor  of  his  college.  He  was  ap- 
pointed reader  in  moral  and  metaphysical  philosophy  at 
Magdalen  College  in  1855,  becoming  Waynflcte  professor 
in  1859.  In  1867  ho  succeeded  Dean  Stanley  as  professor 
of  ecclesiastical  history,  and  in  tho  following  year  waa 
appointed  dean  of  St  Paul’s.  He  died  July  31,  1871. 

The  philosophy  of  Maosel,  like  that  of  hia  older  contemporary 
Sir  W.  Hamilton  of  Edinburgh,  wes  mainly  due  to  three  sources,— 
the  works  of  Aristotle,  the  speculations  of  Rant,  and  the  philosophy 
of  Reid.  Like  Hamilton,  Mansel  maintained  the  purely  formal 
chancier  of  logical  science,  the  duality  of  oonaciousnesa  as  testify, 
ing  to  both  self  and  the  external  world,  and  the  limitation  of 
knowledge  to  the  finite  and  “conditioned.”  His  logical  doctrines 
were  developed  in  hia  edition  of  Aldrich’s  Ariii  Logic*  Rudiment* 
(1849)— his  chief  contribution  to  the  reviving  study  of  Aristotle— 
and  in  his  Prolegomena  Logica,—an  Inquiry  into  the  Psychological, 
Character  of  Logical iVoeHM  (1851),  in  which  the  limits  of  logic  os 
tho  “ science  of  formal  thinking"  are  rigorously  determined.  In) 
his  Bampton  Lecture*  on  The  Limits  of  Religious  Thought  (1856) 
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■fee  applied  to  Christian  theolofff  the  metaphysical  agnosticism 
.Which  soemed  to  result  from  Kant's  criticism,  and  which  had 
been  developed  in  Hamilton's  Philosophy  of  (he  Unconditional. 
Showing  the  contradictions  which  arise  when  we  attempt  to  conceive 
God  under  the  categories  of  substance  or  canoe,  Maasel'con  tends 
that  we  can  have  no  positive  conception  either  of  the  metaphysical 
or  morel  attributes  of  the  Absolute  and  Infinite  Being,  though  we 
are  compelled  to  believe  in  His  existence,  the  religious  conscious- 
ness being  built  up  by  reflexion  from  the  feeling  of  dependence  and 
the  conviction  of  moral  obligation.  Hence  he  infers  the  invalidity 
of  all  objections  to  revelation  from  its  alleged  inconsistency  with 
the  Divine  character,  maintaining  the  dependence  of  its  claim  to 
acceptance  upon  the  evidences  accompanying  it  While  denying  all 
knowledge  of  the  sapersenauous,  Hansel  deviated  from  Kant  in 
contending  that  cognition  of  the  ego  as  it  really  is  is  itself  a fact 
of  experience.  Consciousness,  he  held, — agreeing  thus  with  the 
doctrine  of  “ natural  realism"  which  Hamilton  developed  from 
Reid,  —implies  knowledge  both  of  aelf  and  of  the  external  world. 
The  latter  Hansel's  psychology  reduces  to  consciousness  of  our 
organism  as  extended  ; with  the  former  is  given  consciousness  of 
free-will  and  moral  obligation.  These  views  and  a summary  of 
his  whole  philosophy  are  contained  in  his  article  *'  Metaphysics  ** 
contributed  to  the  8th  edition  of  the  Encyclopaedia  BrUanniea 
(separately  published,  1880).  Hansel  was  also  the  author  of  an 
essay  on  The  Philosophy  of  the  Conditioned  (1866)  in  reply  to 
Mill's  criticism  of  Hamilton,  of  other  controversial  and  occasional 
writings  republished  in  Letters,  Lectures,  and  Reviews  (1873),  and 
of  lectures  on  The  Qnostio  Heresies  (edited  by  J.  B.  Lightfoot, 
1875). 

MANSFELD,  Count  .Ernest  of  (1585-1C26),  a 
natural  aon  of  Peter  Ernest,  governor  of  Luxemburg  and 
Brussels,  was  born  in  1085.  Trained  by  his  godfuther, 
tho  archduke  Ernest  of  Austria,  in  the  Roman  Catholic 
religion,  he  devoted  himself  to  the  service  of  the  king  of 
Spam  in  the  Netherlands,  and  to  that  of  the  emperor  in 
Hungary.  The  emperor  Rudolf  IL  conferred  on  him 
fhe  rights  of  legitimate  birth,  and  promised  to  nut  him  in 
possession  of  his  father's  lands  in  the  Netherlands.  As 
this  promise  was  not  fulfilled,  he  joined  the  Reformed 
Church,  and  in  1610  formally  associated  himself  with  the 
Protestant  princes.  From  the  outbreak  of  the  Thirty 
Years’  War  in  1618  ho  fought  steadily  on  behalf  of  the 
elector  of  the  Palatinate  both  in  Bohemia  and  in  the  Rhine 
country.  In  1625  he  was  able  to  collect  a powerful  force 
with  which  ho  intended  to  attack  tho  hereditary  territories 
of  Austria,  hut,  on  the  25th  of  April  1626,  he  was  defeated 
by  Wallenstein  at  Dessau.  He  pressed  forward  to  effect  a 
junction  with  Bethlen  Gabor,  prinoo  of  Transylvania,  but 
as  the  latter  changed  hia  policy  Man&feld  had  no  alternative 
but  to  disband  hia  army.  When  preparing  to  go  to 
England  by  Venice,  he  became  ill  at  a village  near  Zara, 
and  died  on  the  20th  of  November  1626,  He  was  a man 
of  great  courage  and  resource,  and  ranks  among  tho  most 
brilliant  generals  of  bis  age. 

See  Renas,  Oraf  Ernst  von  Mans/ eld  im  b&hmischcn  Kriege 
1618-21  (1665);  Yillennont,  Ernest  de  Mansfeld  (1866)  | aad 
Oraf  IJetterodt  zu  Scharflenberg,  Ernest  Qraf  ru  Mansfeld,  his • 
torische  DarsUllung  (1867). 

MANSFIELD,  a mnrket-town  in  the  oounfcy  of 
Nottingham,  England,  is  situated  in  Sherwood  Forest,  near 
the  north  bank  of  the  river  Mann  or  Maun,  17  miles 
north-west  from  Nottingham,  and  140  north-north-west  of 
London  by  rail.  The  town  is  built  of  stone,  with  regular 
streets  radiating  from  the  market  place,  and  several  good 
houses.  The  church  of  St  Peter  is  partly  Early  Norman 
and  'partly  Perpendicular.  There  is  a grammar  school 
founded  by  Queen  Elizabeth  iu  1561,  for  which  new 
buildings  have  lately  been  erected  at  a cost  of  £10,000. 
Twolvo  almshouses  wore  founded  by  Elizabeth  Heath  iu 
1693,  and  to  these  six  were  afterwards  added.  In  addition 
there  are  a number  of  other  charities.  The  other  principal 
buildings  are  the  town-hall,  the  mechanics'  institute,  and 
the  public  baths.  In  the  market  place  there  is  a monu- 
ment to  Lord  George  Bontinck.  The  industries  of  the  town 
are  the  manufacture  of  lace  thread,  cotton  hose,  machines, 
engines,  and  bricks  and  tiles,  iren-founding,  and  brewing. 


In  the  neighbourhood  there  are  quarries  of  limestone, 
sandstone,  and  freestone.  Population  in  1871,  11,824  ; 
in  1881,  13,651. 

From  coins  found  at  Manvfield  and  the  remains  of  a Roman  villa 
in  the  neighbourhood,  it  is  believed  to  have  been  a Roman  station. 
Daring  the  heptarchy  it  was  occasionally  the  residence  of  the 
Mercian  kings,  and  it  was  afterwards  a favourite  resort  of  Norman 
sovereigns.  By  Henry  Vlll.  the  manor  was  granted  to  the  earl  of 
8arrer.  Afterwards  it  went  by  exchange  to  the  duke  of  Newcastle, 
and.  from  the  Newcastle*  to  the  Portland  family.  The  town 
obtained  a fair  from  Richard  II.  in  1377. 

MANSFIELD,  tho  county  scat  of  Richland  county, 
Oliio,  U.8.,  pleasantly  situated  on  high  ground,  54  miles 
south  of  Sandusky,  in  the  midst  of  a prosperous  farming 
district.  It  is  th  e ter  minus  of  the  North-Western  Ohio  Rail- 
road, and  is  at  tho  junction  of  the  Baltimore  and  Ohio,  the 
Pittsburgh,  Fort  Wayne,  and  Chicago,  and  the  New  York, 
Pennsylvania,  and  Ohio  lines.  It  possesses  a flourishing 
trade,  and  extensive  manufactories  of  agricultural  imple- 
ments, machinery,  flour,  boilers,  carriages,  and  household 
furniture,  with  many  minor  industries.  Mansfield  has 
public  water- works  ou  the  “ Holly  ” system,  a public  library, 
and  an  opera-house.  The  population  was  6029  in  1870 
and  9859  in  1880. 

MANSFIELD,  William  Murray,  Earl  of  (1705- 
1793),  was  bora  at  Scone,  in  Perthshire,  on  2d  March  1705. 
lie  was  the  eleventh  child  and  fourth  aon  of  David,  fifth 
Viscount  Stormont,  a nobleman  whose  family  possessions 
had  shrank  within  so  narrow  limits  that  he  had  to  bring  up 
his  numerous  family  with  exceedingly  strict  economy.  The 
family  was  Jacobite  in  its  politics,  and  tho  second  son,  being 
apparently  mixed  np  in  some  of  tho  plots  of  the  time,  joined 
the  court  of  tho  Pretender  at  the  accession  of  George  L, 
and  was  created  by  him  earl  of  Dunbar.  William  Murray 
was  sent  first  to  the  grammar  school  Qt  Perth,  where  he 
remained  until  he  was  thirteen,  and  at  that  o^e  was  sent 
to  Westminster  at  tho  suggestion  of  his  exiled  brother,  who 
had  been  in  close  relation  with  Atterbary  (then  dean  of 
Westminster),  and  probably  desired  to  bring  the  boy  under 
hia  influence.  He  was  elected  a king’s  scholar  a year  after 
his  entrance,  and  in  1723  was  first  on  the  list  of  scholar* 
sent  on  the  foundation  to  Christ  Church,  where  he  remained 
for  nearly  four  years.  It  had  been  originally  intended  that 
he  should  enter  the  English  church,  as,  although  his  own 
inclination  while  at  school  pointed  strongly  towards  tho 
bar,  the  circumstances  of  his  family  seemed  to  forbid  tho 
expense  of  a legal  education.  But  this  obstacle  was 
removed  by  the  kindness  of  tho  father  of  one  of  his  school- 
fellows, and  he  was  entered  at  Lincoln’s  Inn.  Soon  after 
he  went  to  Oxford.  In  1727  he  took  chambers  ia 
Lincoln’s  Inn,  and  in  1730  was  called  to  the  bar.  Hia 
studies  from  the  time  he  left  Westminster  seem  to  have 
been  steadily  directed  towards  his  future  profession,  but  in 
a manner  far  more  liberal  than  was  then  usual  among 
lawyers.  He  had  made  himself  at  W estminster  and  Oxford 
an  admirable  classical  scholar ; he  paid  particular  attention 
to  English  composition  and  to  the  art  of  debate ; hia 
historical  stndies  were  extensive,  and  in  the  more  strictly 
professional  sphere  his  wide  view  of  the  education  accessary 
for  a lawyer  was  shown  by  the  knowledge  he  acquired  of 
Roman  law  and  of  the  juridical  writers  of  Scotland  and 
France.  At  the  same  time  he  eqjoyed  the  advantage  of 
mixing  extensively  with  the  best  literary  society.  He  had 
early  become  an  intimate  friend  of  Pope,  and  hiB  own 
ability  and  accomplishments  soon  made  him  everywhere  a 
man  of  mark. 

For  two  or  three  years  he  mode  little  or  no  progress  at 
the  bar,  but  at  length  his  appearance  in  some  important 
Scotch  appeal  cases  brought  him  into  notice,  and  in 
Scotland  at  least  he  acquired  an  immense  reputation  by 
his  appearance  for  the  city  of  Edinburgh  when  it  waa 
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threatened  with  disfranchisement  for  the  affair  of  the  against  him  with  extraordinary  ability  and  virulence.  In 
Porteous  mob.  His  English  business  bad  as  yet  been  1776  be  was  created  earl  of  Mansfield.  In  1783,  although 
scanty,  but  in  1737  a single  speech  in  a jury  trial  of  note  he  declined  to  re-enter  tho  cabinet,  he  acted  as  speaker  of 
may  be  said  to  have  placed  him  at  the  head  of  the  bar,  and  the  House  of  Lords  during  the  coalition  ministry,  and 
from  this  time  he  enjoyed  a great  business.  In  1738  he  with  this  his  political  career  may  be  said  to  have  closed, 
married  Lady  Elisabeth  Finch,  daughter  of  the  earl  of  He  continued  to  act  as  chief  justice  until  his  resignation  in 
Winchelsea.  His  political  career  commenced  iu  1742  with  June  1788,  and  after  fivo  years  spent  iti  quiet  retirement 
his  appointment  as  solicitor-general.  Probably  his  politi-  died  peacefully  on  20th  March  1793.  He  left  no  family, 
cal  opinions  were  not  of  a marked  party  character;  ho  had  but  his  title  liad  been  re-granted  (in  1792)  with  a direct 
been  bred  a Jacobite,  and  many  of  his  earlier  associates  remainder  to  his  nephew,  Lord  Stormont 
belonged  to  the  high  Tory  camp,  but  his  calm  sense  and  Lord  'Mansfield’s  great  reputation  rests  chiefly  on  his 
temper  disinclined  him  to  extreme  factions,  and  indeed  his  judicial  career.  The  political  trials  in  which  he  presided, 
interest  in  politics  seems  at  all  times  to  have  been  sub-  although  they  gave  rise  to  numerous  accusations  against 
ordinate  to  the  love  of  his  profession.  He  bad  kept  entirely  him,  were  conducted  with  singular  fairness  and  propriety, 
aloof  daring  the  struggles  which  preceded  the  fall  of  Sir  Ho  was  accused  with  especial  bitterness  of  favouring  arbi- 
Robert  Walpole ; he  refused  any  purely  political  appoint-  trary  power  by  the  law  which  he  laid  down  in  the  trials  for 
ment,  and  only  took  office  as  solicitor  when  he  felt  assured  libel  which  arose  out  of  the  publications  of  Junius  and 
of  tho  permanence  of  the  new  administration.  During  tho  Horne  Tooke,  and  which  at  a later  time  bo  reaffirmed  in  the 
next  fourteen  years  Murray  was  one  of  the  most  con*  case  of  tho  dean  of  St  Asaph  (see  Libel).  But,  although 
•picuous  figures  in  the  parliamentary  history  of  tho  time,  his  political  opinions  led  him  to  look  with  disfavour  on  the 
Although  holding  an  office  of  subordinate  rank,  and  not  popular  view,  and  although  it  was  unquestionably  unfor 
sharing,  nominally  at  least,  in  the  councils  of  the  adminis-  t unite  that  in  some  of  these  instances  be  was  a member 
tration,  he  was  the  chief  defender  of  their  measures  in  the  of  the  cabinet  which  directed  the  proceedings,  we  must 
House  of  Commons,  and  during  the  time  that  Pitt  was  in  remember  that  his  view  of  the  law  was  concurred  in  by 
opposition  had  to  bear  the  brunt  of  his  attacks  He  was  the  great  majority  of  the  judges  and  lawyers  of  that  time, 
especially  conspicuous  in  the  great  debates  on  the  employ-  and  was  supported  by  undoubted  precedents.  In  other 
xnent  of  the  Hanoverian  troops,  the  treaty  of  Aix-lo-  instances,  when  tho  Government  were  equally  concerned, 
Chapelle,  and  tho  Regency  BUI.  In  1754  he  became  he  was  wholly  free  from  suspicion.  He  supported  Lord 
attorney-general,  and  for  the  next  two  years  acted  oa  Camden’s  decision  Qgainst  general  warrants,  and  reversed 
leader  of  the  House  of  Commons  under  the  administration  the  outlawry  of  Wilkes.  WhUe  on  the  whole  lie  leaned  in 
of  the  duke  of  Newcastle.  During  these  years  he  had  to  opinion  to  a view  of  the  law  which  we  should  now  call 
defend  a weak  Government  against  tho  incessant,  vehe-  oppressive,  there  is  no  instance  in  which  he  can  justly  be 
ment  assaults  of  Pitt,  and,  according  to  the  testimony  of  accused  of  wresting  it,  and  m every  instance  he  treated 
contemporaries,  acquitted  himself  brilliantly  iu  the  contest  the  accused  with  a fairness  and  decency  which  had  not 
But  in  1756,  when  the  Government  was  evidently  ap-  always  been  shown  by  his  predecessors.  In  another  way 
preaching  its  fall,  au  unexpected  vacancy  occurred  in  the  he  came  into  conflict  with  popular  prejudices.  He  was 
chief  justiceship  of  the  king’s  bench,  and  he  claimed  the  always  ready  to  protect  the  rights  of  conscience,  whether 
office.  Newcastle  made  every  effort  to  retain  him  in  the  they  were  claimed  by  Dissenters  or  Catholics,  and  the 
House  of  Commons,  feeling  as  he  did  that  his  departure  popular  fury  which  led  to  the  destruction  of  his  house 
would  hasten  the  fall  of  the  Government,  but  Murray  during  tho  Gordon  riots  was  directed  against  him  very 
was  inexorable.  He  seems  to  have  been  thoroughly  tired  much  because  a Catholic  priest,  who  was  accused  of  saying 
of  his  parliamentary  life,  and  to  have  long  looked  forward  mass,  had  escaped  the  penal  law's  by  his  charge  to  the  jury, 
to  the  bench  as  the  proper  sphere  of  his  work.  He  was  His  chief  celebrity,  however,  is  founded  upon  the  con- 
at  the  same  time  raised  to  the  peerage  as  Baron  Mansfield,  aummate  ability  with  which  he  discharged  the  civil  duties 
From  this  time  the  chief  interest  of  his  career  lies  in  his  of  his  office.  He  has  always  been  recognized  as  the  founder 
judicial  work,  but  he  did  not  wholly  dissever  himself  from  of  English  mercantile 'law.  The  common  law  os  it  existed 
politics.  He  became  by  a singular  arrangement,  only  once  before  his  time  was  wholly  inadequate  to  cope  with  the 
repeated  subsequently  in  the  case  of  Lord  EUenborough,  a new  cases  and  customs  which  arose  with  the  increasing 
member  of  the  cabinet,  and  remained  in  that  position  development  of  commerce.  The  facts  were  left  to* the  jury 
through  various  changes  of  administration  for  nearly  to  decide  as  best  they  might,  and  no  principle  was  ever 
fifteen  years,  and,  although  ho  persistently  refused  tho  extracted  from  them  which  might  serve  as  a guide  iu 
chancellorship,  he  acted  as  speaker  of  the  House  of  Lords  subsequent  cases.  Lord  Mansfield  fouod  the  law  in  this 
while  the  great  seal  was  in  commission.  Daring  the  time  chaotic  state,  and*  left  it  in  a form  that  was  Almost 
of  Pitt's  ascendency  he  took  but  little  part  in  politics,  bnt  equivalent  to  a code.  Working  patiently  with  the  guild- 
while  Lord  Bute  was  in  power  his  influence  was  very  hall  juries,  whom  he  trained  to  act  in  thorough  understand- 
considerable,  and  soems  mostly  to  have  been  exerted  jn  ing  with  him,  ho  defined  almost  every  principle  that 
favour  of  a more  moderate  lino  of  policy.  He  was  on  tho  governed  commercial  transactions  in  such  a manner  that  his 
whole  a supporter  of  the  prerogative,  but  within  definite  successors  had  only  to  apply  the  rules  he  had  laid  down, 
limits.  Macaulay  terms  him,  justly  enough,  “ the  father  His  knowledge  of  Roman  and  foreign  law,  and  the  general 
of  modern  Toryism,  of  Toryism  modified  to  suit  an  order  of  width  of  hts  education,  freed  him  from  the  danger  of  rely- 
things  in  which  tho  House  of  Commons  is  tho  most  power-  ing  too  exclusively  upon  narrow  precedents,  and  afforded 
ful  body  in  the  state.”  In  this  spirit  he  continued  to  act  a him  a storehouse  of  principles  and  illustrations,  while  the 
conspicuous  though  not  a foremost  part  in  political  life  grasp  and  acuteness  of  his  intellect  enabled  him  to  put  his 
during  the  rest  of  his  career.  During  the  stormy  session  judgments  in  a form  which  almost  always  commanded 
of  1770  he  came  into  violent  collision  with  Lord  Chatham  assent.  A similar  influence  was  exerted  by  him  in  other 
and  Lord  Camden  in  the  questions  that  arose  out  of  the  branches  of  the  common  law ; and  although,  after  his 
Middlesex  election  and  the  trials  for  political  libel,  and  in  retirement,  a reaction  took  place,  and  he  was  recarded  for 
the  subsequent  years  he  was  made  the  subject  of  the  bitter  a while  as  one  who  had  corrupted  the  ancient  principles 
attacks  of  Junius,  in  which  his  early  Jacobite  connexions,  of  English  law,  these  prejudices  passed  rapidly  away,  and 
and  his  apparent  leanings  to  arbitrary  power,  were  used  the  value  of  his  work  in  bringing  the  older  law  in  harmony 
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with"  the  neea3  or  modern  society  Ins  long  been  fully 
•ecognized. 

The  chief  defect  of  Lord  Mansfield’s  character  was 
a certain  coldness  and  want  of  moral  courage.  He  had 
no  very  warm  attachment  either  to  persons  or  opinions, 
although  invariably  kindly  and  considerate  in  his  de- 
roeanomv , Even  his  greatest  speeches  owe  their  impres- 
siveness to  a certain  intellectual  nobleness  and  breadth  of 
view.  His  attachment  to  justice  was  not  impassioned,  but 
of  the  type  which  is  bred  from  highest  professional  custom, 
and  from  the  kind  of  intellectual  taste  which  led  him  so 
frequently  to  the  ethical  writings  of  Cicero.  Ho  could  not 
always  face  the  enthusiasm  of  Chatham,  and  we  cannot 
feel  certain  that  his  courage  would  have  sustained  him 
through  any  very  perilous  stand  for  righteousness  But  in 
the  sphere  in  which  ho  was  chiefly  famous  these  defects 
were  scarcely  disadvantages.  His  sense  of  duty  and  of 
personal  dignity  was  amply  sufficient  to  bear  him  perfectly 
unstained  through  life.  No  suitor  bad  ever  to  complain 
of  delay  or  neglect  His  want  of  strong  feeling  only  per- 
mitted him  to  use  his  magnificent  intellect  with  greater 
impartiality  ; and,  if  at  any  time  he  was  affected  by  perBoual 
prejudice,  no  trace  of  it  .was  ever  allowed  to  appear. 
Nothing  ever  disturbed  tho  perfect  dignity  end  propriety 
of  his  judicial  conduct,  which  is  apparent  in  every  trial  at 
which  he  presided.  He  impressed  himself  on  the  mind 
of  his  contemporaries  as  one  of  the  best  examples  of 
what  a great  judge  ought  to  be,  and  from  that  estimate 
a closer  examination  of  liis  claims  will  scarcely  lead  us  to 
differ.  (a.  gl) 

M ANSLAUG  HTER.  See  Murder. 

MANSON,  George  (1850-1876),  a Scottish  water- 
colour painter,  was  born  in  Edinburgh  on  the  3d  of 
December  1830.  When  about  fifteen  he  was  apprenticed 
as  a woodcutter  with  Messrs  W.  & R.  Chambers,  with 
whom  he  remained  for  over  five  jrcars,  designing  and 
engraving  vignettes  distinguished  by  singular  rightness  and 
directness  of  technical  method,  diligently  employing  all 
his  spare  time  in  the  study  and  practice  of  art,  and  pro- 
ducing in  his  morning  and  evening  hours  water-colours  of 
much  delicacy  and  beauty,  like  the  Milking  Time  and  the 
Cottage  Door.  Iu  1871  he  left  the  Messrs  Chambers,  and 
devoted  himself  exclusively  to  painting.  His  subjects 
were  derived  from  humble  Scottish  life — especially  child 
life,  varied  occasionally  by  portraiture,  by  landscape,  and 
by  views  of  picturesque  architecture.  In  1873  he  visited 
Normandy,  Belgium,  and  Holland ; in  the  following  year 
he  spent  Beveral  months  in  Sark;  and  in  1875  be  resided 
at  St  lift,  and  in  Paris,  where  he  mastered  tho  processes 
of  etching.  He  afterwards  produced  a series  of  plates 
which  promised  excellence  in  the  art.  Meanwhile  in  his 
water-colour  work  ho  had  been  adding  more  of  breadth 
and  power  to  the  tenderness  and  richness  of  colour  which 
distinguished  his  early  pictures,  and  he  was  planning  more 
complex  and  important  subjects.  Bat  his  health  had  been 
gradually  failing,  and  he  was  ordered  to  Lympstone  in 
Devonshire,  where  he  died  on  the  27th  of  February  1870. 
Among  his  chief  productions  are  the  High  School  Wynd ; 
the  Companions — a gipsy  girl  and  her  donkey ; Waiting  for 
the  Boats  ; What  is  It  ? — a child  examining  an  antique 
elock ; and  his  own  portrait  as  a Sark  fisherman.  Since 
his  death  several  exhibitions  of  his  works  have  been  held 
in  London  and  Edinburgh,  and  a volume  of  photographs 
from  bis  water-colours  and  sketches,  with  a memoir  by 
J.  M.  Gray,  was  published  in  1880.  For  an  account  of 
Manson’s  technical  method  as  a wood  engraver  see  P.  G. 
Uamerton’s  Ginphic  ArU,  p,  311. 

MAXSUB,  Mansoob,  or  more  properly,  with  the  article, 
Al-MaxsiIr,  “ the  victorious,"  a surname  (lahib)  assumed 
by  not  a few  Mohammedan  princes.  Among  the  person* 
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ages  commonly  referred  io  by  this  title  the  following  may 
be  noticed. 

1.  Abd  Ja'far  ibn  Mohammed,  second  caliph  of  the 
house  of  'AbbAs,  who  reigned  754-775  jld.  See 
Mohammedan  Empire. 

2.  Abd  T&hir  Isma'fl  ibn  Al-KAim,  third  Fatimite  caliph 
of  Africa  (946-953).  Under  Al-JyAim,  his  father,  tho  Fatim- 
ites,  already  weakened  by  their  conflict  with  the  Omayyads 
of  Spain,  were  thrMitened  with  utter  ruin  by  a Berber  rising 
under  Abd  Yezid,  a poor  nonconformist  flbAdi)  school- 
master, who  appeared  as  a religious  reformer,  and  gathered 
round  him  the  Sunnites,  who  detested  the  Fatimitea.  In 
944  Abd  Yezid  conquered  the  capital  KairawAn,  and 
recognized  the  spiritual  headship  of  the  Spanish  caliph. 
While  the  Spanish  caliph  and  his  vassals  stripped  the 
Fatimite  of  hia  remoter  possessions,  Abd  Yezid  pressed 
him  at  home,  and  during  the  siege  of  Susa  Al-KAim  died, 
and  was  succeeded  by  Al-Man§fir.  Then  the  fortunes  of 
war  rapidly  turned.  Abd  Yezid  alienated  many  of  his 
followers  by  lapsing  into  habits  of  arrogant  luxury  and 
by  treachery  towards  the  Sunnites.  At  length  he  lost  all 
he  had  won,  fell  into  the  hands  of  Al-Mansdr,  and  was 
put  to  death  (947).  The  caliph  built  tho  city  of  Man- 
sdriyah  on  the  field  of  the  decisive  battle  and  made  it  his 
residence;  the  empire  was  rapidly  restored,  and  the  Spanish 
vassals  driven  from  Africa.  Al-Manndr  died  at  Manstirf- 
yah,  and  was  succeeded  by  Al-Mo‘izz,  the  conqueror  of 
Egypt  (see  vol.  vii.  p.  750  ry.). 

3.  Ibn  Abi  'Amir  Mohammed,  commonly  called 
Almanzor  by  European  writers,  of  an  ancient  but  not 
illustrious  Arab  family,  which  had  its  seat  at  Torrnx  near 
Algeciras,  was  born  939  A.D.,  and  began  life  as  a lawyer 
at  Cordova.  In  967  he  obtained  a place  at  the  court 
of  H&kam  IL,  the  Andalusian  caliph,  and  by  an  unusual 
combination  of  the  talents  of  a courtier  with  administrative 
ability  and  address  in  dealing  with  men,  rapidly  rose  to 
distinction,  enjoying  in  particular  the  powerful  support  of 
Subh,  the  favourite  of  the  caliph  and  mother  of  his  beir 
HisliAm.  On  the  death  of  H&kam  (976)  the  accession  of 
a minor  gave  fresh  scope  to  the  genius  of  Ibn  Abi  'Amir, 
who  threaded  his  way  with  consummate  but  unscrupulous 
talent  through  the  intrigues  of  tho  court,  and  in  • 978 
became  prime  minister.  He  now  aimed  at  absolute  do- 
minion. The  weak  young  caliph,  absorbed  in  exercises 
of  piety,  was  easily  reduced  to  a cipher,  but  at  first  Ibn 
Abi ‘Amir  had  to  share  the  power  with  his  father-in-law 
GhAlib,  the  beat  general  of  Andalusia,  and  his  chief  aid, 
along  with  the  mother  of  HishAm,  in  the  steps  that  had 
raised  him  to  power.  At  last  a rupture  took  place  be- 
tween the  two  ministers,  and  ended  in  a war,  in  which 
GhAlib  professed  himself  the  champion  of  the  caliph  and 
called  in  the  aid  of  the  Christians  of  Leon.  But  his  rival 
had  anticipated  the  struggle;  he  had  long  before  fonnd 
means  to  add  military  to  administrative  reputation,  and 
since  he  rose  to  the  direction  of  affairs  had  remodelled 
the  army  so  as  to  make  it  more  formidable  and  more 
devoted  to  his  cause.  -GhAlib  fell  in  battle  (981);  a vic- 
torious campaign  chastised  the  Leonese ; and  on  his  return 
to  Cordova  the  victor  assumed  the  regal  surname  of  Al- 
Mansdr  billah,  and  became  practically  sovereign  of  Anda- 
lusia The  caliph  was  a mere  prisoner  of  state,  holding  a 
nominal  digamy,  and  Al-MansAr  ultimately  assumed  the 
title  as  well  as  the  prerogatives  of  king  (996).  Unscrupu- 
lous in  the  means  by  which  he  rose  to  power,  ho  wielded 
the  sovereignty  nobly.  His  strict  justice  and  the  en- 
lightened excellence  of  his  internal  administration  were  not 
less  notable  than  his  military  prowess.  But  it  is  by  the 
latter  that  he  is  best  known.  His  arms  were  the  terror  of 
the  Christiana;  and  raised  the  Moslem  power  in  Spain  to 
a pitch  it  had  never  before  attained.  He  fought  more 
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fifty  campaigns,  all  glorious,  ami  destroyed  many  cities, 
including  the  three  capital*  of  Leon,  Pumpeluna,  and  Bar- 
celona, and  the  sacred  shrine  of  Santiago  do  Com  postal  la. 
In  Africa  his  armies  were  for  a time  hard  pressed  by  the 
revolt  of  Zirf,  viceroy  of  Mauretania,  but  beforo  his  death 
this  enemy  had  also  fallen.  . Al-Manstir  died  at  McdinaceH 
10th  August  1002,  and  waa  succeeded  by  his  son  Mojaffar.1 

4.  Abd  Yusuf  Ya'ktib  ibn  Yusuf  (Jacob  Almanzor),  of 
the  Moorish  dynasty  of  the  Almohadcs,  the  conqueror  of 
Alphonse  II L iu  the  great  battle  of  Alarcos  (1195),  reigned 
1184-99. 

MANTEGNA,  Andrea  (1431-1506),  one  of  the  chief 
heroes  in  the  advance  of  painting  in  Italy,  was  bom  in  or 
near  Padua,  of  very  humblo  parentage.  It  is  said  that 
in  his  earliest  boyhood  Andrea  was,  like  Giotto, 
put  to  shepherding  or  cattle-herding;  but  this  can  have 
lasted  only  a very  short  while,  as  his  natural  genius  for  art 
developed  with  singular  precocity,  and  excited  the  attention 
of  Francesco  Squarcione,  who  entered  him  in  the  guild  of 
painters  before  he  had  completed  his  eleventh  year. 

Squarcione,  whose  original  vocation  was  tailoring,  appears 
to  have  had  a remarkable  enthusiasm  for  ancient  art,  and 
a proportionate  faculty  for  acting,  with  profit  to  himself 
and  others,  as  a sort  of  artistic  middleman ; his  own  per- 
formances as  a painter  were  merely  mediocre.  He  travelled 
in  Italy,  and  perhaps  in  Greece  also,  collecting  antique 
statues,  reliefs,  vases,  Ac.,  forming  the  largest  collection 
then  extant  of  such  works,  making  drawings  from  them 
himself,  and  throwing  open  his  stores  for  others  to  study 
from,  and  then  undertaking  works  on  commission  for 
which  his  pupils  no  less  than  himself  were  made  available. 
As  many  as  one  hundred  and  thirty-seven  painters  and 
pictorial  students  passed  through  his  school,  established 
towards  1440,  which  became  famous  all  over  Italy. 
Mantegna  was,  as  he  deserved  to  be,  Squarcione^  favtxirite 
pupil.  Squarcione  adopted  him  oa>  bis  son,  and  purposed 
linking  him  the  heir  of  his  fortune.  Andrea  was  only  seven- 
teen when  he  painted,  in  the  church  of  St  Sophia  in  Padua, 
a Madonna  picture  of  exceptional  and  recognized  excellence. 
He  was  no  doubt  fully  aware  of  having  achieved  no  com- 
mon feat,  as  he  marked  the  work  with  his  name  and  tho 
date,  and  the  years  of  his  a»o.  This  painting  was  destroyed 
in  the  17  th  century. 

The  affectionate  relation  oetween  Squarcione  and 
Mantegna  was  not  destined  to  continuo  long.  As  the 
youth  progressed  in  his  studies,  he  came  under  the  influence 
of  Jacopo  Bellini,  a painter  considerably  superior  to 
Squarcione,  father  of  the  celebrated  painters  Giovanni  and 
Gentile,  and  of  a daughter  Niccolosia ; and  at  some  date, 
which  may  have  been  towards  1450,  Jacopo  gave  Niccolosia 
to  Andrea  in  marriage.  This  connexion  of  Andrea  with 
the  pictorial  rival  of  Squarcione  is  generally  assigned  as 
the  reason  why  the  latter  became  alienated  from  the  son 
of  hia  adoption,  and  always  afterwards  hostile  to  him. 
Another  suggestion,  which  rests,  however,  merely  on  its 
own  internal  probability,  is  that  Squarcione  had  at  the 
outset  used  his  pupil  Andrea  as  the  unavowed  executant  of 
certain  commissions,  but  that  after  a while  Andrea  began 
painting  on  his  own  account,  thus  injuring  tho  professional 
interests  of  bis  chief,  and  iniurring  his  animosity.  The 
remarkably  definito  and  original  style  formed  by  Mantegna 
may  be  traced  out  as  founded  on  tho  study  of  tho  antique' 
in  Squarcione’s  atelier,  followed  by  a diligent  application 
of  principles  of  work  exemplified  by  Paolo  Uccello  and 
Donatello,  with  tho  practical  guidance  and  example  of 
Jacopo  Bellini  in  the  sequel. 

Among  tho  other  early  works  of  Mantegna  are.  the  fresco 
of  two  saints  over  the  entrance-porch  of  the  church  of  S. 

1 Hit  life  i*  brilliantly  described  in  VoL  iu.  of  Dozy,  ilutoire  des 
Mvrulmant  (t Esjngnc. 
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Antonio  in  Padua,  1451?,  and  an  altarpieco  of  St  Luke 
and  other  saints  for  the  church  of  St  Juatioa,  now  iu  the 
Brera  Gallery  in  Milan,  1453.  It  is  probable,  however, 
that  before  this  timo  some  of  the  pupiU  of  Squarcione, 
including  Mantegna,  had  already  begun  that  series  of 
frescos  in  the  chapel  of  St  Christopher,  in  the  church  of 
S.  Agostino  degli  Eremitani,  by  which  the  great  painter’s 
reputation  was  fully  confirmed,  and  which  remain  to  this 
day  conspicuous  among  his  finest  achievements.2  The  now 
censorious  Squarcione  found  much  to  carp  at  iu  the  earlier 
works  of  this  series,  illustrating  the  life  of  St  James;  he 
said  the  figures  were  like  mea  of  stone,  and  had  better 
have  been  coloured  stonc-colour  at  once.  Andrea,  con- 
scious as  be  was  of  his  great  faculty  and  mastery,  and  of 
the  transcendent  display  he  had  here  made  of  these,  seems 
nevertheless  to  have  felt  that  there  was  something  in  his 
old  preceptor's  strictures ; and  the  later  subjects,  from  the 
legend  of  St  Christopher,  combine  with  his  other  excel- 
lences more  of  natural  character  and  vivacity.  Trained  as 
he  had  been  in  the  study  of  marbles  and  the  severity 
of  the  antique,  and  openly  avowing  that  he  considered  the 
antique  superior  to  nature  as  being  more  eclectic  in  form, 
he  now  and  always  affected  precision  of  outline,  dignity 
of  idea  and  of  figure,  and  he  thus  tended  towards  rigidity, 
and  to  an  austere  wholeness  rather  than  gracious  sensi- 
tiveness of  expression.  His  draperies  are  tight  and  closely 
folded,  being  studied  (as  it  is  said)  from  models  draped  in 
paper  and  woven  fabrics  gummed.  Figures  slim,  mus- 
cular, and  bony,  action  impetuous  but  of  arrested  energy, 
tawny  landscape,  gritty  with  littering  pebbles,  mark  the 
athletic  hauteur  of  hU  stylo.  He  never  changed,  though 
he  developed  and  perfected,  the  manner  which  he  had 
adopted  iu  Padua;  his  colouring,  at  first  rather  neutral 
and  undecided,  strengthened  and  matured.  There  is 
throughout  his  works  more  balancing  of  colour  than  fine- 
ness of  tone.  One  of  his  great  aims  was  optical  illusion, 
which  he  carried  out  by  a mastery  of  perspective  that, 
though  not  always  impeccably  correct,  nor  absolutely 
superior  in  principle  to  the  highest  contemporary  point  of 
attainment,  was  worked  out  by  himself  with  strenuous 
labour,  and  an  effect  of  actuality  astonishing  in  those 
times. 

Successful  end  admired  though, he  waa  in  Padua, 
Mantegna  left  his  native  city  at  on  early  age,  and  never 
afterwards  mettled  there  ; the  hostility  of  Squarcione  has 
been  assigned  as  the  cause.  The  rest  of  his  life  waa 
passed  in  Verona,  Mantua,  and  Home — chiefly  Mantua; 
Venice  and  Florence  have  also  been  named,  but  without 
confirmation. 

It  may  have  been  in  145C  that  he  went  to  Verona;  and 
he  painted,  though  not  on  the  spot,  a grand  flltarpiece  for 
the  church  of  S.  Zenon,  a Madonna  and  angels,  with  four 
saints  on  each  side.  Tho  Marqais  Lodovico  Gonzaga  of 
Maotua  had  for  eomo  time  been  pressing  Mantegna  to  enter 
his  service;  and  the  following  year,  14C0,  was  perhaps 
the  ono  in  which  he  actually  established  himself  at  the 
Mantuan  court,  residing  at  first  from  timo  to  time  at 
Goito,  but,  from  December  1466  onwards,  with  his  family 
in  Mantua  itself.  His  engagement  was  for  a salary  of  75 
lire  (about  £30)  a month,  a sum  so  large  for  that  period 
as  to  mark  conspicuously  the  high'  regard  in  which  his  art 
was  held.  He  waa  in  fact  the  first  painter  of  any  eminence 

• Hi*  fellow-workers  were  ltono  of  Ferrari,  Ansuint)  of  J’orll.  and 
Niccoli  Plzzolo,  to  whom  considerable  sections  of  tbe  frescf-peiutlnge 
arc  to  be  assigned.  The  acta  of  St  Junes  and  St  Christopher  are  the 
leading  subject*  of  the  series.  St  James  Exurdang  may  have  been 
commenced  by  Piaolo,  and  completed  by  Manteyrn,  The  Calling  of 
St  Janies  to  the  Apoitlnhlp  appears  to  be  Mantegna'*  design,  partially 
carried  out  by  Pizzolo ; the  subjects  of  St  James  baptizing,  his  appear- 
lug  bcfjre  the  judge,  and  going  to  execution,  and  most  uf  the  Reread 
of  St  Christopher,  are  entirety  by  Mantegna, 
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ever  domiciled  in  Mnntna.  lie  built  a stately  house  in  tue 
city,  and  adorned  it  with  a multitude  of  paintings.  The 
house  remains,  but  the  pictures  have  perished.  Some  of 
his  early  Mantuan  works  are  in  that  apartment  of  the 
Castello  which  is  termed  the  Camera  dogli  Sposi, — full 
Compositions  in  fresco,  including  various  portraits  of  the 
Gonzaga  family,  and  some  figures  of  genii,  &c.  In  1488 
ho  went  to  Ilomo  at  the  request  of  Pope  Innocent  VIIL, 
to  paint  the  frescos  in  the  chapel  of  tho  Belvedere  in 
the  Vatican ; the  duke  of  Mantua  created  him  a cavoliere 
before  his  departure.  This  scries  of  frescos,  including  a 
noted  Baptism  of  Christ,  was  ruthlessly  destroyed  by  Pius 
YI.  in  laying  out  the  Museo  Pio-Clementino.  The  poi>e 
treated  Mantegna  with  less  liberality  tlmn  he  had  been  used 
to  at  the  Mantuan  court ; but  on  the  wholo  their  connexion, 
which  ceased  in  1490,  was  not  unsatisfactory  to  either 
party.  Mantegna  then  returned  to  Mantua,  and  vreut  on 
with  a series  of  works — the  nine  tempera-pictures,  each  of 
them  9 foot  square,  of  the  Triumph  of  CMtr — which  ho 
had  probably  begun  before  his  leaving  for  Rome,  and 
which  are  now  in  Hamptoq  Court.  These  superbly 
invented  and  designed  compositions,  gorgeous  with  all 
splendour  of  subject-matter  und  accessory,  and  with  the 
classical  learning  and  enthusiasm  of  one  of  the  master- 
spirits of  the  age,  have  always  been  accounted  of  tho  first 
rank  among  Mantegna’s  works.  They  wero  sold  in  1628 
along  with  the  bulk  of  tho  Mantuun  art  treasures,  and 
were  not,  as  is  commonly  said,  plundered  in  the  sack  of 
Mantua  in  1630.  They  are  now  greatly  damaged  by 
patchy  repainting#.  Another  work  of  Mantegna's  later 
years  was  the  so-called  Madonna  della  Vittorid,  now  in  the 
Louvre.  It  was  painted  in  tempera  about  1495,  in  com- 
memoration of  the  battle  of  Fornovo,  which  Gonzaga  found 
it  convenient  to  represent  to  his  lieges  as  an  Italian  victory, 
though  in  fact  it  had  been  a French  victory ; tho  church 
which  originally  housed  the  picture  was  built  from 
Mantegna’s  own  design.  The  Madonna  is  here  depicted 
with  various  saints,  tho  archangel  Michael  and  St  Maurice 
holding  her  mantle,  which  is  extended  over  tho  kneeling 
Francesco  Gonzaga,  amid  a profusion  of  rich  festooning 
and  other  accessory.  Though  not  in  all  respects  of  his 
highest  order  of  execution,  this  counts  among  tho  most 
obviously  beautiful  and  attractive  of  Mantegna’s  works, — 
from  which  it  must  be  said  that  the  qualities  of  beauty  and 
attraction  are  often  excluded,  in  the  stringent  pursuit  of 
those  other  excellences  more  germane  to  his  severe  genius, 
tenso  energy  passing  into  haggard  passion. 

Vasari  eulogizes  Mantegna  for  his  courteous,  distin- 
guished, and  praiseworthy  deportment,  although  there  are 
indications  of  his  having  been  not  a little  litigious  in  dis- 
position,* With  his  fellow-pupils  at  Padua  he  had  been 
affectionate ; and  for  two  of  them,  Dario  da  Trevigi  and 
Marco  Zoppo,  he  retained  a steady  friendship.  That  ho 
had  a high  opinion  of  himself  was  natural,  for  no  artist  of 
his  epoch  could  produce  more  manifest  vouchers  of  high 
and  progressive  attainment  He  became  very  expensive  in 
his  habits,  fell  at  times  into  difficulties,  and  had  to  urge 
his  valid  claims  upon  the  duke’s  attention.  After  his 
return  to  Mantua  from  Rome  his  prosperity  was  at  its 
height,  until  the  death  of  his  wife.  He  then  formed  some 
other  connexion,  and  became  at  an  advanced  age  the  father 
of  a natural  son,  Giovanni  Andrea;  and  at  tho  last, 
although  ho  continued,  launching  out  into  various  expenses 
and  schemes,  ho  had  sorious  tribulations,  such  os  the 
banishment  from  Mantua  of  his  son  Francesco,  who  had 
incurred  the  duke's  displeasure.  Perhaps  the  aged  master 
end  connoisseur  regarded  as  barely  less  trying  the  hard 
necessity  of  parting  with  a beloved  antique  bust  of 
Faustina.  Very  6oon  after  this  transaction  he  died  in 
Mantua,  on  l$tli  September  1506.  In  1517  a handsome 


monument  was  set  up  to  him  by  his  sons  in  tue  church  of 
S.  Andrea,  where  he  had  painted  the  altarpiece  of  tho 
mortuary  chapel. 

Wo  have  spoken  as  yet  of  Mantegna  as  a painter  and  architect ; 
lie  was  no  leas  eminent  as  an  engraver,  and  is  reported  to  have  been 


a sculptor  and  poet  as  well,  though  wo  are  not  aware  that  any  verses 
of  his  arc  extant,  or  that  his  sculptural  practice  extended  beyond 
making  a drawing  for  a statue  of  Yiigil.  As  an  engraver  his  his- 


tory i»  somewhat  obscure,  partly  because  Lc  never  signed  or  dated 
any  of  hia  plates,  unless  in  oue  single  disputed  instance,  1472.  The 
account  which  has  come  down  to  us  is  that  Mantegna  began  en- 
graving in  Rome,  prompted  by  the  engraviugs  produced  by  Baccio 
Bald  ini  of  Florence  after  Sandro  Botticelli  : nor  is  there  anything 
positive  to  invalidate  this  account,  except  the  consideration  that  it 
would  consign  all  tho  numerous  and  elaborate  engravings  made  by 
Mantegna  to  tho  last  sixteen  or  seventeen  yean  of  his  life,  which 
seems  a scanty  sjpace  for  them.  To  get  over  this  difficulty,  it  haa 
been  suggested,  but  without  any  evidence,  that  he  began  engraving 
while  still  in  Padua,  under  tho  tuition  of  a distinguished  goldsmith, 
Kiecolh.  lie  engraved  about  fifty  plates,  according  to  the  usual 


reckoning  ; some  thirty  of  them  are  indisputable — often  largo,  full 
of  figures,  and  highly  studied.  Among  the  principal  examples  art 


Roman  Triumphs  (not  the  same  compositions  as  the  Hampton  Court 
pictures),  A Bacchanal  Festival.  Hercules  and  Antieus,  Marine 
Clods,  Judith  with  the  Head  of  Holophemes,  the  Deposition  from 
the" Croat,  the  Entombment,  the  Resurrection,  tho  Man  of  Sorrows, 
the  Virgin  in  a Grotto.  Mantegna  bos  sometimes  been  credited 
with  the  important  invention  of  engraving  with  the  burin  on 
copper.  This  claim  cannot  be  sustained  on  a comparison  of  dates, 
but  at  any  rate  he  introduced  the  art  into  upper  Italy.  Several  of 
his  engravings  are  supposed  to  be  executed  on  some  metal  less  hard 
than  copper.  The  technique  or  himself  and  his  followers  is  charac- 
terized oy  the  Btrongly  marked  forms  of  the  design,  end  by  tho 
oblique  formal  hatchings  of  the  shadows.  The  prints  are  frequently 
to  be  found  in  two  states,  or  editions.  In  the  first  state,  the  prints 
have  been  taken  off  with  the  roller,  or  even  by  hand-pressing,  and 
they  are  weak  in  tint ; in  tho  second  state,  the  printing  press  has 
been  used,  and  the  ink  is  stronger. 

The  influence  of  Mantegna  on  the  style  and  tendency  of  his  age 
was  very  marked,  and  extended  not  only  to  his  own  flourishing 
Mantuan  school,  bat  over  Italian  art  generally.  His  vigorous  per- 
spectives and  trenchant  foreshortenings  pioneered  the  way  to  other 
artists  : in  solid  antique  taste,  and  the  power  of  reviving  the  aspect 
of  a remote  ago  with  some  approach  to  system  and  consistency,  he 
distanced  all  contemporary  competition,  lie  did  not,  however, 
leave  behind  him  many  scholars  of  superior  faculty.  His  two 
legitim  ate  sons  were  painters  of  only  ordinary  ability.  Hia 
favourite  pupil  was  known  as  Carlo  ucl  Mantegna  ; Caroto  of 
Verona  was  another  pupil,  Bonsignori  an  imitator.  Giovanni 
Bellini,  in  his  earlier  works,  obviously  followed  the  lead  of  his 
brother-in-law  Andrea. 

The  works  painted  by  Mantegna,  apart  from  his  frescos,  are  not 
numerous  ; thirty-three  or  thereabout#  are  regarded  as  fully  authen- 
ticated. We  may  name,  besides  those  already  spccified^in  the 
Naples  museum,  St  Euphcmta,  a fine  early  work ; in  Casa  Melzi, 
Milan,  the  Madonna  and  Child  with  Chanting  Angels,  1401  ; in 
the  Tribune  of  the  Uffizi,  Florence,  three  pictures  remarkable  for 
scrupulous  finish;  in  tho  Berlin  Museum,  the  Dead  Christ  with  tao 
Angels  ; in  the  Louvre,  the  two  celebrated  pictures  of  mythic 
allegory — Parnassus,  and  Minerva  Triumphing  OTer  tho  Yicea  ; in 
the  London  National  Gallery,  the  Virgin  and  Child  enthroned, 
with  the  Baptist  and  the  Magdalen,  a late  example  ; the  mono- 
chrome of  Vestals,  lately  bought  from  Hamilton  Palace;  the  Triumph 
of  Scipio  (or  Phrygian  Mother  of  the  Gods  roocived  by  the  Roman 
Commonwealth),  a tempera  in  chiaroscuro,  painted  only  a few 
months  before  the  master’s  death;  in  the  Brera,  Milan,,  tho 
Dead  Christ,  with  the  two  Mariea  weeping,  a remarkable  tour  <U 
force  in  tbe  way  of  foreshortening,  which,  though  it  has  a stunted 
appearance,  is  in  correct  technical  )>erspectivc  as  seen  from  all 
points  of  view.  With  all  its  exceptional  merit,  this  is  sn  emi- 
nently ugly  picture.  It  remained  in  Mantegna's  studio  unsold  Wt 
his  death,  and  was  disposed  of  to  liquidate  debts.  (W.  M.  R.) 

MANTELL,  Gideon  Algernon  (1790-1852),  born  in 
1790  at  Lewes,  Sussex,  rose  to  eminence  as  a popular 
exponent  of  geology,  and  contributed  many  original  papers 
to  the  literaturo  of  tho  science.  Educated  for  tho  medical 
profession,  he  first  practised  in  hia  native  town,  afterwards 
in  Brighton,  and  finally  at  Clapham,  near  London.  Whilo 
devoting  himself  with  industry  and  success  to  tbe  duties 
of  a medical  man,  be  yet  found  time  to  prosecute  researches 
in  tho  palaeontology  of  the  Secondary  rocks,  particularly  in 
Sussex— s region  which  he  has  made  for  ever  classical  in 
tho  history  of  discovery.  While  he  was  still  a country 
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in  295  Demetrius  Poliorcctea  defeated  the  Spartans;  in 
242  Aratus  defeated  the  Spartans;  in  207  Pbilopoemca 
defeated  the  Spartans.  In  the  beginning  of  the  4th 
century  b.c.  Mantineia  had  3000  citizens  capable  of  bear- 
ing arms. 

MANTIS.  Probably  no  other  insect  has  trecn  the  sub- 
ject of  so  many  and  widespread  legends  and  superstitions 
as  the  common  “praying  mantis,”  it  ant  it  religiosa,  L. 

(see  Insects,  Ortkoptera,  fam,  Manlidte,  vol  xiii.  p.  152). 

The  ancient  Greeks  endowed  it  with  supernatural  powers 
(pdme,  “a diviner”);  the  Turks  and  Arabs  hold  that  it 
prayB  constantly  with  iu  face  turned  toward*  Mecca;  the 
Provencals  coll  it  Prtga-Diou  (Fric-Dia t)  j and  numorous 
more  or  less  similar  names — preacher,  saint,  nun,  raendi- 
caut,  soothsayer,  &a, — are  widely  diffused  throughout 
southern  Europe.  Children  ask  it  to  show  them  the  way, 
and  Mouffet  assures  ns  that  it  rarely  or  never  deceives 
them;  and  it  is  even  recorded  that  one  specimen,  whijt  ' 

alighted  on  the  hand  of  St  Francis  Xavier,  and  which  he 
commanded  to  sing  the  praise  of  God,  loudly  intoned  a 
very  beautiful  canticle.  In  Nubia  it  is  held  in  great 
esteem,  and  the  Hottentots,  if  not  indeed  worshipping  the 
local  species  (M.fausta),  as  ono  traveller  has  alleged,  at 
least  appear  to  regard  its  alighting  upon  any  person  both 
as  a token  of  saintliness  and  an  omen  of  good  fortune. 
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doctor  at  Lewes  his  eminence  as  a geological  investigator 
was  fully  recognized  on  tho  publication  of  lus  work  on  The 
Fossils  of  the  South  Downs,  1822.  Hia  most  remarkable 
discoveries  were  mado  in  the  Wealden  formations,  whence 
he  brought  to  light  and  described  the  remarkable 
Dinosaurian  reptiles  known  as  Iguanodon,  IlgUeotaurus, 
Pelorosaurus,  and  Regnosaurut.  The  memoirs  in  which  he 
sketched  tho  structure  of  these  strange  creatures,  and 
pointed  out  the  probable  conditions  in  which  they  lived, 
were  recognized  by  the  Geologies!  Society  as  deserving  of 
its  highest  honour — the  Wollaston  medal.  The  Royal 
Society  also  awarded  him  a Royal  rnednL  Besides  these 
and  other  contributions  to  the  literature  of  palaeontology 
and  geology,  he  published  from  time  to  time  various 
popular  works  which  had  a large  sile  and  did  much  to 
spread  a knowledge  of  and  interest  ip  the  scienco. 1 Towards 
the  end  of  his  life  Dr  Mantell  retired  to  London.  Though 
for  many  years  suffering  from  a severe  spinal  disease,  the 
result  of  an  accident,  ha  continued  with  unabated 
enthusiasm  the  prosecution  of  his  favourite  scientific 
pursuits,  sparing  neither  pains  nor  expense  towards  the 
attainment  of  his  objects,  and  kindling  iu  others  a spirit  of 
eager  desire  to  further  the  cause  of  science.  He  wrote  with 
great  clearness  and  attractiveness,  so  that  his  general  works 
were  deservedly  popular.  As  a lecturer  also  lie  was  almost 
unrivalled  for  fluency  and  eloquence.  His  namo  appeared 
on  the  list  of  membership  of  many  learned  societies  both 
at  home  and  abroad.  He  died  in  1852 

MANT[XELA  wo3  one  of  the  most  famous  cities  of 
Arcadia.  It  was  situated  in  tho  long  narrow  valley, 
running  north  and  south,  which  is  now  called  after  tho 
chief  town  Tripolitza.  Tegea  was  in  the  same  valley, 
about  10  miles  south  of  Mantineia,  and  the  two  cities 
continually  disputed  tho  supremacy  of  the  valley.  In 
every  great  war  we  And  them  ranged  on  opposite  sides, 
except  when  superior  force  constrained  both.  In  the 
Peloponnesus  the  disputes  between  Argos  and  Sparta 
lasted  for  centuries ; and  Mantineia  was  always  an  ally  of 
the  former.  In  the  war  between  Sparta  and  Athens, 
Mantineia  was  at  first  forced  to  be  an  ally  of  Sparta,  but 
in  421  it  joined  Argos  in  making  an  alliance  with  Athens. 
The  city  is  said  by  Strabo  to  have  been  founded  undor 
Argive  instigation,  by  the  union  of  several  villages  of  the 
▼alley ; there  can  be  no  doubt  that  this  was  done  in  order 
to  maintain  a party  in  the  valley  hostile  to  Togea  and 
Sparta.  It  is  impossible  here  to  trace  the  varying  history 
of  the  town.  It  was  one  of  the  chief  members  of  the 
Arcadian  league  that  helped  Epaminondas  to  break  the 
power  of  Sparta.  It  was  one  of  the  original  members  of 
the  Achaean  league,  but  deserted  it  for  the  jEtolian.  The 
Achaean s and  Antigonus  Doson  captured  the  city  iu  222 
no.,  and  changed  ita  name  to  Antigoneia,  but  tbo  omperor 
Hadrian  restored  the  ancient  name  The  worship  and 
mysteries  of  Cora  at  Mantineia  were  famous.  The  valley 
in  which  the  city  lies  has  no  opening  to  the  coast,  and  the 
water  finds  its  way,  often  only  with  much  care  and  artificial 
aid,  through  underground  passages  (catabothra)  to  the  sea. 
It  is  bounded  on  the  west  by  Mount  Mssoalas,  on  the  oast 
by  Mount  Artemision.  The  river  Ophis  flowed  through 
the  city.  The  position  of  the  town  in  the  centre  of  this 
valley  route  mado  it  of  great  military  importance,  and  fire 
important  battles  were  fought  beside  it:  in  418  B.C. 
Sparta  defeated  the  alliance  above  mentioned;  in  362 
Epaminondas  defeated  the  Spartans  and  lost  his  own  life ; 


* Of  those  ttie  follow i oif  may  be  enumerated — The  WontUrs  of 
Geology,  2 vole.*  The  Medals  of  Creation,  2 vols. ; Thoughts  on  a 
Pebble , or  First  Lessons  in  Geology;  A Geological  Excursion  round 
the  Isis  ef  Wight;  Pictorial  Atlas  of  Fossil  Remains ; Thoughts  on 
Animate  vies,  or  a Glimpse  ei  the  Invisible  World  as  revealed  by  (As 
Microscope:  Petrifactions  and  their  Teachings, 


Yet  tnese  are  “not  tho  saints,  but  the  tigers,  of  tha 
insect  world.”  Tho  front  pair  of  limbs  are  very  peculiarly 
modified, — the  coxa  being  greatly  elongated,  while  the 
strong  third  joint  or  femur  bears  on  its  curved  underside 
a channel  armed  on  each  edgo  by  strong  'movable  spines. 
Into  this  groove  the  stout  tibia  is  capable  of  closing  like 
the  blade  of  a penknife,  its  sharp,  serrated  edge  being 
adapted  to  cat  and  hold.  The  arrangement  is  essentially 
similar  to  the  sub  chela  of  Squitla  and  Amphipods  among 
Crustacea  (?.▼.),  a*  well  as  to  the  chclicera  of  spiders 
(see  Arachnid  a).  Thus  armed,  with  load  raised  upon 
tho  much-elongated  and  semi-erect  prothorar,  and  with  the 
half-opened  fore  limbs  held  outwards  in  tho  characteristic 
devotional  attitude,  it  rests  motionless  upon  the  four 
posterior  limbs  waiting  for  prey,  or  occasionally  stalks  it 
with  slow  and  silent  movements,  finally  seizing  it  with  its 
knife-blades  and  devouring  it.  Although  apparently  no^ 
daring  to  attack  ants,  these  insects  destroy  great  numbers 
of  flies,  grasshoppers,  and  caterpillars,  and  the  larges 
South-American  species  even  attack  small  frogs,  lizards, 
and  birds.  They  are  very  pugnacious,  fencing  with  their 
sword  liko  limbs  “ like  hussars  with  sabres, ” tho  larger  fre- 
quently devouring  tho  smaller,  and  tbo  females  tho  males. 
The  Chinese  keep  them  iu  bamboo  cages,  and  match  them 
like  fighting  cocks. 

Tho  elytra  of  the  common  mantis  have  been  compared  to 
a withering  willow  leaf,  a circumstance  which  not  improb- 
ably aids  in  concealing  them  from  their  prey.  Some 
of  the  tropical  forms  exhibit  as  perfect  mimicry  of  the 
leaves  as  the  leaf  insects  proper  ( Phatmidat),  Bates  found 
a mantis  on  tbo  Amazon  which  exactly  resembled  tha 
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white  ants  it  preyed  upon,  while  Wallace  mentions  n 
Javanese  species  which  mimics  a pink  orchid  flower,  and 
“ is  said  to  feed  largely  on  butterflies, — so  that  it  is  really 
a living  trap,  and  forms  its  own  bait  1 * 

The  common  species  fixes  its  somewuat  liut-like  egg 
capsules  on  the  stems  of  plants  in  September.  The  young 
lire  hatched  in  early  summer,  and  resemble  the  adults,  but 
are  without  wings. 

See  Westwood’s  Tntrod.  Mad.  Class,  of  Insects,  1840,  and  forth- 
louung  monograph  of  tho  family. 

MANTUA  (Italian,  Mantova),  a fortified  city  of  Italy, 
the  chief  town  of  a province,  the  see  of  a bishop,  and  the 
centre  of  a military  district,  lies  95  miles  east-south-east  of 
Milan,  and  25  miles  by  rail  south  of  Verona  on  the  way  to 
Modena,  occupying,  at  the  height  of  -80  feet  above  the  level 
of  the  Adriatic,  an  almost  insular  site  in  the  midst  of  tho 
swampy  lagoons  of  the  Mincio,  with  their  vast  reaches  of 
reeds  and  bulrushes.  As  the  belt  of  marshy  ground  along 
the  south  side  can  be  laid  under  water  at  pleasure,  tho  site 
of  the  city  proper,  exclusive  of  tho  considerable  subuibs  of 
Borgo  di  Fortezza  to  the  north  and  Borgo  di  San  Giorgio 
to  the  east,  may  still  be  said  to  consist,' as  it  formerly  did' 
more  distinctly,  of  two  islands  separated  by  a narrow 
channel  and  united  by  a number  of  bridges.  On  the  west 
aide  lies  Lago  Supc-riore,  on  the  east  side  Logo  Inferior© 
— the  boundary  between  tho  two  being  marked  by  tho 
Arginc  dd  Mulino,  a long  covered  wooden  bridge  stretch- 
ing northward  from  the  north-west  angle  of  the  city.  As 
approached  from  tho  north  by  tho  old  road,  Mantua  pre- 
sents a beautiful  prospect  with  its  “ towers  and  walls  and 
waters.”  On  tho  highest  ground  in  the  city  rises  the 
cathedral,  built  after  his  death  according  to  the  plans  of 
Giulio  Romano  on  the  site  of  the  ancient  church  of  Sts 
Peter  and  Paul;  it  has  double  aisles,  a dome-covered 
transept,  and  a large  to^er,-  popularly  assigned  to  the 
Roman  governor  Arius.  Architecturally  much  more  im- 
portant is  the  church  of  St  Andrew,  built  towards  tho 
close  of  the  15th  century,  after  plans  by  Leon  Battista 
Alberti,  and  consisting  of  a single  barrel- vaulted  nave  350 
feet  long  by  62  feet  wide.  It  has  a noblo  facade,  with  a 
deeply  recessed  portico,  and  a brick  campanile  of  earlier 
date  than  the  main  buildiug.  The  interior  is  richly 
decorated  with  16th  century  frescos.  S.  Maria  delle 
Grozie,  consecrated  in  1399  as  an  act  of  thanksgiving  for 
tho  cessation  of  the  plague,  has  a curious  collection  of  ex 
voto  pictures  and  the  tombs  of  the  Gonzaga  family.  The 
old  ducal  palace — ono  of  tho  largest  buildings  of  its 
kind  in  Europe — was  commenced  in  1302  for  Guido 
Bonaccolsi,  and  probably  completed  in  1326  for  Ludovico 
Gonzaga ; but  many  of  the  accessory  apartments  arc  of 
much  later  date,  and  tho  interior  decorations  are  for  the 
most  part  the  work  of  Giulio  Romano  and  his  pupils. 
Outside  of  the  city,  to  the  south  of  Porta  Pustcrla,  stands 
the  Palazzo  del  Te,  Giulio’s  architectural  masterpiece, 
erected  for  Frederick  Gonzaga;  of  the  numerous  fresco- 
covered  chambers  which  it  contains,  perhaps  the  most  cele- 
brated is  tho  Sala  doi  Giganti,  where,  by  a combination  of 
mechanical  with  artistic  devices,  the  rout  of  the  Titans  still 
contending  with  artillery  of  uptom  rocks  against  the  pur- 
suit and  thunderbolts  of  Jovo  appears  to  rush  downwards 
on  the  spectator.  Among  the  educational  institutions  in 
Mantua  are  an  academy  of  arts  and  sciences  (Accademia 
Vergi liana)  occupying  a fine  building  erected  by  Piermarini, 
a public  library  founded  in  1780  by  Maria  Theresa,  a 
museum  of  antiquities  dating  from  1779,  a good  botanical 
garden,  and  an  observatory.  Tho  Monte  di  Pielak  was 
established  in  1484,  the  civil  hospital  in  1449  Oil,  beer, 
leather,  and  playing  cards  ore  the  chief  products  of  the 
limited  local  industry.  The  population  increased  from 
26,087  ia  }671  to  28,048  in  1851.  Asa  fortress  Mantua 


was  long  one  of  the  most  formidable  in  Europe,  a force  of 
thirty  to  forty  thousand  men  finding  accommodation  witliiu 
its  walls ; but  it  had  two  serious  defects — the  marshy 
climate  told  heavily  on  the  health  of  the  garrison,  and 
effective  sorties  were  almost  impossible. 

Mantua  was  originally  an  Etruscan  town,  and  hod  still  s strong 
Etnuscaa  element  lu  its  population  during  the  Roman  period.  It 
was  a Roman  inuuielpluin  ; but  Martini  calls  it  littlo  Mantua,  and, 
had  it  not  U-eu  for  Virgil's  interest  in  his  native  place  and  in  tho 
cxpulaion  of  a number  of  the  Mantuans  from  their  lands  in  favour 
of  Octavian's  soldiers,  we  should  probably  hare  heard  almost 
nothing  of  its  existence.  In  CCS  the  Lombards  Found  Mantua  a 
walled  town  of  some  strength  ; recovered  from  their  grasp  in  590 
by  tho  exarch  of  Ravenna,  it  was  again  captured  by  Agiluli  in  601. 
Tho  0th  century  was  the  period  of  episcopal  supremacy,  and  in  the 
11th  the  city  formed  part  of  the  vast  possessions  of  Bonifacio,  marquis 
of  Cauossa.  From  him  it  fussed  to  Geoffrey,  duke  of  Lonwine,  and 
afterwards  to  the  Countess  Matilda,  whoso  support  of  the  pope  ltd 
to  tho  conquest  of  Mantua  by  the  emperor  Henry  IV.  in  1090. 
Reduced  to  obedience  by  Matilda  in  1113,  the  city  obtained  its 
liberty  on  her  death,  and  instituted  a communal  government  of  its 
own,  talca  impcriali  just  it  ia.  It  afterwards  joined  the  Lombard 
League  ; and  the  unsuccessful  attack  made  by  Frederick  II.  hi  1236 
brought  it  a confirmation  of  its  privileges.  But  after  a period  of 
internal  discord  Ludovico  Gonzaga  attained  to  power  (1328),  and 
was  recognized  as  imperial  vicar  (1329) ; and  from  that  lime  till 
the  death  of  Fcrdinando  Carbo  in  1708  the  Gouzagas  were  masters 
of  Mantua  (see  Gonzaga,  vol.  x.  p.  772).  Under  Gian  Francesco  II., 
Ludovico,  and  Federico  II.,  the  lint  duke  of  Mantua,  the  city  rose 
rapidly  into  importance  as  a seat  of  industry  sud  culture.  Claimed 
in  170Sas  a fief  of  the  empire  bv  Joseph  I.,  it  was  governed  for  tho 
pester  part  of  the  century  by  tno  Austrians.  In  June  1796  it  was 
besieged  by  Napoleon ; but  in  Bpite  of  trrri6c  bombardments  it 
held  out  till  February  1797.  A three  days'  bombardment  in  1799 
again  placed  Mantua  in  the  bauds  of  the  Austrians ; and,  though 
rofltored  to  the  French  by  tho  |<cace  of  Lun4villo  (1301),  it  became 
Austrian  once  mom  from  1814  till  1866.  In  the  years  between  1849 
and  1859  the  city  was  the  scene  of  violent  political  persecution 

Besides  Virgil,  Mantua  counts  among  its  celebrities  Sordello 
tho  Provencal  poet,  Castiglioni,  Folengo  the  writer  of  macaronics, 
eud  Pompouaxzi  the  philosopher;  ana  it  ha3  a long  roll  of  local 
historians — Donesmoudi  (ecclesiastical  affairs),  Posse  vino,  Daino, 
Amedci,  Visi,  Tonclli,  end  Count  Carlo  d'Arco. 

Gael.  Susanl.  Jfuonprotpttt*  delft  pit  lure.  4 *,  di  Uaaf&n,  Maclua.  1*30;  CarJt 
d'Arco,  Dde  aril  t dtglL  atteficl  di  iiantera,  Mutaa,  1847,  and  Btvria  4% 
Atom  ora,  Maettu,  1974. 

MANUCODE,  from  the  French,  an  abbreviation  of 
Manucodiata,  and  the  Latinized  form  of  the  Malay  Manuk- 
dewata,  meaning,  says  Crawfurd  (Malay  and  EngL 
Dictionary,  p.  97),  the  “bird  of  the  gods,”  and  a name 
applied  for  more  than  two  hundred  years  apparently  to 
Birds-of-paradise  in  general.  In  the  origiu&l  sense  of  its 
inventor,  Montbeillard  (Hist  Eat.  Oiscaux,  iii.  p.  163), 
Manncodc  was  restricted  to  the  King  Bird-of-paradise  and 
three  allied  species  ; but  in  English  it  has  curiously  been 
transferred1  to  a small  group  of  species  whose  relationship 
to  the  Paradistidx  has  been  frequently  doubted,  and  must 
be  considered  uncertain.  These  Manucodes  have  a glossy 
steel-blue  plumage  of  much  beauty,  but  are  easily 
distinguished  from  other  birds  of  similar  coloration  by  the 
outer  and  middle  toes  being  united  for  some  distance,  and 
they  are  very  remarkable  for  the  extraordinary  *on  volution 
of  the  trachea,  in  the  males  at  least,  with  which  singular 
structure  is  correlated  the  loud  and  clear  voice  of  the 
birds.  The  convoluted  portion  of  the  trachea  lies  on  the 
breast,  between  the  skin  and  the  muscles,  much  as  is  found 
in  the  females  of  tho  genus  IthyncJura,  in  tho  males  of  the 
Curassows  (Cracidx),  and  in  a few  other  birds,  but  wholly 
unknown  elsewhere  among  the  Passem,  The  Manucodes 
are  peculiar  to  the  Papuan  Sub-region  (including  therein 

1 Jlanueodidta  was  used  by  Briuon  (Omitkologie,  iL  p.  130)  os  a 
generic  term  equivalent  to  the  Linnanin  Paradism.  In  1783  Boddaert, 
when  assigning  scientific  names  to  the  birds  figured  by  Paubcnton, 
called  the  subject  of  one  of  them  (PL  enfum.  C 34)  Manucodia 
ehahj^n,  the  tint  word  being  apparently  an  accidental  curtailment  of 
the  name  of  Brinson's  genus  to  which  lie  referred  it  Nevertheless 
Borne  writers  have  taken  it  as  evidence  of  an  intention  to  found  a new 
genus  by  that  name,  and  hence  the  iuqsorUtion  of  Manucodi*  into 
scientific  nomenclature,  and  tho  English  form  to  correspond. 
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the  peninsula  of  Cape  York),  and  comprehend,  according  to 
Mr  Sharpe  (Cat  B.  Brit.  Museum,  iil  p.  164),  two  genera, 
for  the  first  of  which,  distinguished  by  the  elongated  tufts 
on  the  head,  he  adopts  Lesson's  name  Phonygama,  and 
for  the  second,  having  no  tufts,  but  the  feathers  of  the  head 
crisped,  that  of  Manticodia ; and  Mr  W.  A.  Forbes  ( Proc. 
Bool.  Society , 1882,  p.  349)  observes  that  the  validity  of 
the  separation  (which  has  not  yet  been  generally  acknow- 
ledged) is  confirmed  by  what  is  now  known  of  their  tracheal 
formation.  Of  Phonygama  Mr  Sharp©  recognises  three 
species,/*,  leraudreni  (the  type)  and  P.  jamesi,  both  from 
New  Guinea,  and  P.  gouldi , the  Australian  representative 
species ; but  the  first  two  are  considered  by  Mr  Elliot  (Ibis, 
1878,  p.  56)  and  Count  Salvadori  (Omilol.  della  Papuasia , 
il  p.  510)  to  be  inseparable.  There  is  a greater  unanimity 
in  regard  to  the  species  of  the  so-called  genus  Manueodia 
proper,  of  which  four  are  admitted  — M.  chalybeata  or 
chalybea  from  north  western  New  Guinea,  M.  comriei  from 
the  south-eastern  part  of  the  same  country,  M.  atra  of  wide 
distribution  within  tho  Papuan  area,  and  M.  folnensis 
peculiar  to  the  island  which  gives  it  s name.  Little  is 
known  of  the  habits  of  these  birds,  except  that  they  are  as 
already  mentioned  remarkable  for  their  vocal  powers,  which, 
in  P.  keraudreni,  Lesson  describes  (Yoy.  de  la  Coquille , 
Zoologies  l p.  638)  as  enabling  them  to  pass  through  every 
note  of  the  gamut.  Mr  Wallace  (Ann.  Nat  History , 
ser.  2,  xx.  p.  476)  remarked  that  M.  atra  was  very  power- 
ful and  active,  clinging  suspended  to  the  smaller  branches 
of  trees,  on  the  fruits  of  which  alone  it  appears  to  feed. 
J£  gouldi , according  to  an  informant  quoted  by  Mr  Forbes 
( ut  supra),  frequents  in  pairs  the  dense  palm-forests,  perch- 
ing high  up,  uttering  a very  deep  and  lond  guttural  note ; 
it  is  graceful  id  its  movements,  evincing  more  curiosity 
than  timidity  on  being  approached.  As  with  members  of 
the  Paradisndsc  generally,  the  nidification  of  the  Manucodes 
is  still  shrouded  in  mystery.  (a.  n.) 

MANUEL  I.,  Com  menus,  emperor  of  Constantinople 
from  1143  to  1164,  was  the  fourth  son  of  John  II  (Calo- 
Joannes),  aud  was  bom  about  the  year  1120.  He  suc- 
ceeded to  the  imperial  crown  on  April  8,  1143,  having  for 
his  martial  qualities  been  nominated  by  John  to  the 
inheritance  in  preference  to  his  elder  surviving  brother. 
During  his  reign  of  thirty-seven  years  he  was  involved  in 
almost  perpetual  war,  in  which  he  displayed  much  more 
of  tho  courage  of  a soldier  than  of  the  prudence  and  skill 
of  a commander.  In  1144  the  imperial  general  Demetrius 
Branas  brought  back  Raymond,  the  Latin  prince  of  Antioch, 
to  his  allegiance,  and  in  1145  Manuel  in  person  drove  out 
the  Turks  who  had  invaded  Isauria,  and  compelled  them  to 
accept  peace  on  his  own  terms.  In  1147  he  grantod  a 
passage  through  his  dominions  to  the  crusaders  under  Louis 
VIL  of  Franco  and  Conrad  IIL  of  Germany,  but  secretly 
harassed  them  by  every  means  in  his  power,  and  sent 
word  to  the  Turks  of  their  approach.  In  the  following 
year  he  became  involved,  along  with  the  Venetians,  in  a 
war  with  Roger  of  Sicily,  who  had  taken  Corfu  and  invaded 
Greece ; an  episode  of  the  campaign  towards  its  beginning 
was  his  repulse  beyond  the  Danube  of  the  Patzenegues,  of 
whom  he  took  hostages  for  their  future  good  behaviour. 
Disembarking  his  host  at  Corfn  before  the  end  of  the  year, 
he  invested  the  fortress  in  co-operation  with  the  Venetian 
army;  the  inhabitants,  after  a long  siege,  in  which  ho 
displayed  prodigies  of  personal  strength  and  valour, 
surrendered  in  1149.  Manuel  was  now  prevented  from 
invading  Sicily  by  a diversion  made  by  the  Servians  and 
Hungarians  on  tbe  Danube,  who  were  not  completely 
vanquished  until  1 152.  In  that  year  Manuel  was  repulsed 
by  the  Turks  in  Cilicia,  but  in  the  west  his  troops  obtained 
possession  of  Bari,  Brundisium,  and  other  places  of 
importance  in  Apulia  and  Calabria.  The  course  of  Italian 
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politics,  hotrever,  deprived  him  of  the  means  on  which  he 
had  reckoned  for  enabling  him  to  reunite  southern  Italy 
with  tbe  Byzantine  empire,  and  after  the  defeat  of  his  fleet 
at  Negropont  he  concluded  a peace  with  William,  Roger's 
successor,  in  1155.  The  next  important  war  of  Manuel's 
reign  wss  waged  against  the  Hungarians  from  1163  to 
1 168 ; it  came  to  an  end  in  the  latter  year  with  the  hard- 
won  victory  of  the  Byxantine  arms  at  Zeugminnm  (Semlin). 
Less  successful  was  the  expedition  under  Andronicus 
Contostephauus  against  Egypt  in  1169,  when  the  combined 
forces  of  Manuel  and  King  Amalric  were  compelled  to 
withdraw  from  before  Damietta.  From  1171  to  1174 
Manuel  bad  a war  with  the  Venetians ; and  in  1176  he  lec4 
in  person  an  expedition  against  Kilidj  Arslan,  the  sultan 
of  Iconium  when  he  sustained  a disastrous  defeat  at 
Myriocephalus,  and  was  compelled  to  sign  a dishonourable 
peace.  This  disgrace,  although  partially  retrieved  by  a 
somewhat  more  successful  expedition  in  1177,  so  preyed 
upon  the  spirit  of  Manuel  that  he  ultimately  succumbed  to 
a slow  fever  on  September  24, 1180.  He  was  first  married 
to  Bertha  (Irene),  a relative  of  Conrad  IIL  of  Germany, 
and  afterwards  to  Maria  (Xene),  daughter  of  Raymond  of 
Antioch  ; Alexis  II.,  his  son  by  the  latter,  succeeded  him. 

MANUEL  II.,  Paueologcb,  emperor  of  Constantinople, 
was  born  in  1348,  and  succeeded  his  father,  John  VL  (with 
whom  he  had  been  associated  since  1375),  in  1391.  At 
the  time  he  was  a hostage  at  the  court  of  Bajazet  at  Nicasa, 
but  succeeded  in  making  his  escape;  ho  was  forthwith 
besieged  in  Constantinople  by  the  sultan,  whose  victory 
over  the  Christians  at  Nicopolis,  however  (September  2.8, 
1395),  did  not  secure  for  him  the  capital  Manuel 
subsequently  set  out  in  person  to  seek  help  from  the  West, 
and  for  this  purpose  visited  Italy,  France,  and  Germany, 
but  without  material  success;  the  victory  of  Timur  in 
1402,  and  the  death  of  Bajazet  iQ  the  following  year,  were 
the  first  events  to  give  him  a genuine  respite  from  Ottoman 
oppression.  He  stood  on  friendly  terms  with  Mahomet  I, 
but  was  again  besieged  in* his  capital  by  Amurath  IL  in 
1422.  He  died  in  1425,  and  was  succeeded  by  his  son, 
John  VIL 

MANUEL  L,  emperor  of  Trebixond,  sumamed  the 
Great  Captain  (o  err  pa r^y  urumaros) , was  the  second  son  of 
Alexius  I.,  first  emperor  of  Trebizond,  and  ruled  from  1238 
to  1263.  Whatever  may  have  been  his  military  skill,  or 
his  personal  character  for  bravery,  ho  was  unable  to  deliver 
his  empire  from  vassalage  first  to  the  Seljuks  and  after- 
wards to  tbe  Mongol*.  He  was  the  founder  of  the  church 
and  monastery  of  St  Sophia  at  Trebizond.  Hi*  predecessor 
was  John  I.,  Axuchus.  and  his  eldest  son,  Andronicus  IL, 
succeeded  him. 

Manual  II.,  the  descenaaut  of  Manuel  I.,  reigned  only  a few 
months  in  1322-38.  Manuel  III.  reigned  from  1390  to  1417,  but 
the  onty  interest  attaching  to  his  name  arises  from  hia  connexion 
with  Timur,  whose  vassal  he  was. 

Bo*  Finlay,  Medieval  Greece  and  Trebuond,  1851. 

MANURE  The  term  “ manure,"  though  formerly  ap- 
plied only  to  the  excrements  of  animals,  either  alone  or 
mixed  with  straw,  is  now  more  widely  used,  and  is  given  to 
all  substances,  or  mixtures  of  substances,  which  are  added 
to  the  soil  in  order  to  increase  its  productiveness  or  to 
restore  the  natural  fertility  lost  by  repeated  cropping. 

Tho  subject  of  manures  end  their  application  involves 
a prior  consideration  of  plant  life  aod  its  requirements. 
The  plant,  growing  as  it  does  in  tbe  soil,  and  surrounded 
by  the  atmosphere,  derives  from  these  two  sources  its 
nourishment  and  means  of  growth  through  tho  various 
stages  of  its  development  From  tbeso  sources,  each 
I equally  indispensable,  tho  plant  obtains  the  materials  which 
! it  has  the  power  of  elaborating  and  building  up  to  form  its 
| own  structure. 

j Chemical  analysis  has  shown  that  plant*  are  composed 
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of  water,  organic  or  combustible  matters,  and  inorganic, 
incombustible,  or  mineral  matters.  These  last  are  left  aa 
the  ash  when  the  plant  is  burnt.  The  elements  forming 
the  organic  portion  of  plants  are  carbon,  hydrogen,  oxygen, 
and  nitrogen ; the  mineral  portion,  or  ash,  consists  prin- 
cipally of  lime,  magnesia,  potash,  soda,  oxide  of  iron, 
phosphoric  acid,  sulphuric  acid,  chlorine,  and  silica. 

The  atmosphero  is  the  great  storehouse  of  organic  plant- 
food.  The  carbonic  acid  always  present  in  the  air  is,  as 
is  well  known,  eagerly  taken  up  by  the  leaves  of  plants,  all 
of  which  have  the  power  of  decomposing  carbonic  acid, 
giving  off  its  oxygen,  and  asaimi  lating  its  carbon.  Roughly 
speaking,  three-fourths  of  the  dry  substance  of  all  plants  is 
derived  from  the  atmosphere. 

Under  conditions  of  natural  growth  and  decay,  when  no 
crops  are  gathered  in,  or  consumed  on  the  land  by  lire  stock, 
the  herbage  on  dying  down  and  decaying  returns  to  the 
atmosphere  and  the  soil  the  elements  taken  from  them 
during  life;  but  under  cultivation  a succession  of  crops 
deprives  the  land  of  the  constituents  which  are  essential 
to  healthy  and  lnxnriant  growth.  Without  an  adequate 
return  to  the  land  of  the  matters  removed  in  the  produce, 
its  fertility  cannot  be  maintained  for  meny  years.  In 
newly-opened  countries,  where  old  forests  have  been  cleared 
and  the  land  brought  into  cultivation,  the  virgin  soil  often 
possesses  at  first  a high  degree  of  fertility,  but  gradually 
its  productive  power  decreases  from  year  to  year.  Gene- 
rally speaking,  it  is  more  convenient  to  dear  fresh  forest 
land  than  to  improve  more  or  less  exhausted  virgin  land 
by  the  application  of  manure,  labour,  and  skill.  In  all 
densely  peopled  countries  where  such  a mode  of  cultiva- 
tion cannot  be  followed  it  is  necessary  to  resort  to  arti- 
ficial means  to  restore  the  natural  fertility  of  the  land  and 
maintain  and  increase  its  productiveness. 

The  researches  of  Liebig,  Wiegmann,  Polstorfij  and 
others  have  proved  beyond  doubt  the  important  functions 
of  the  mineral  constituents  of  the  soil  in  relation  to  plant 
Ufa  The  gradual  removal  of  phosphate  of  lime  in  the 
tillage  of  dairy  districts,  or  the  removal  of  other  mineral 
matters  essential  to  the  healthy  growth  of  farm  crops, 
certainly  impoverishes  the  land.  The  exhaustion  of  the 
aoil  is  caused  in  a much  more  marked  way,  however,  by 
the  rapid  lcqs  in  available  nitrogenous  plant  food  which 
■oils  sustain  when  under  cultivation  without  manure. 

Agricultural  improvements  manifest  themselves  in  two 
different  directions — the  mechanical  and  the  chemical. 
Under  mechanical  improvement  the  physical  condition  of 
the  soil  is  bettered  and  its  latent  stores  of  plant  food  brought 
into  action  by  mechanical  means,  such  ss  ploughing,  sub- 
soiling,  steam  cultivation,  St  c.  Tbs  introduction  of  new 
and  superior  agricultural  implements,  good  systems  of 
drainage,  and  inteUigent  division  of  labour  characterise 
the  first  stage  of  progress  in  agriculture.  The  second 
etage  is  marked  by  the  application  of  chemical  principles 
to  practical  agriculture,  an  appUcation  ahown  by  the  intro- 
duction of  a rational  system  of  feeding,  a proper  rotation 
of  crops,  and  chiefly  the  use  of  ohemical,  or  artificial, 
manures  for  the  purpose  of  restoring  the  natural  fertility 
of  the  soil  and  increasing  its  productive  powers. 

The  aid  which  chemistry  has  rendered  during  the  last 
twenty-five  or  thirty  years  to  practical  agriculture  has 
greatly  promoted  agricultural  improvements ; and  farming, 
which  is  in  a large  measure  dependent  for  success  upon  an 
economical  use  of  manures,  is  now  bring  earned  on  much 
more  rationally  than  in  former  times.  The  proper  appli- 
cation of  various  kinds  of  manures  is  one  of  the  most 
prominent  features  of  successful  modern  farming. 

In  considering  the  economical  use  of  manures  on  the 
land,  regard  must  be  had  to  the  following  points : — (1)  the 
lequirements  of  tho  crops  intended  to  be  cultivated ; ^2) 
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tbe  physical  condition  of  the  soil ; (3)  the  composition  at 
the  soil ; and  (4)  tho  composition  of  the  manure.  Briefly 
stated,  the  guiding  principle  of  manuring  economically  and 
profitably  is  to  meet  the  requirements  of  tho  crops  intended 
to  be  cultivated,  by  incorporating  with  the  aoil,  in  tho  most 
efficacious  states  of  combination,  the  materials  in  which 
it  is  deficient,  or  which  the  various  crops  usually  grown 
on  the  farm  do  not  find  in  the  land  in  a sufficiently  avail- 
able condition  to  ensure  an  abnmlant  harvest 

Soils  vary  greatly  in  composition,  and  hence  it  will  be 
readily  understood  that  in  one  locality  of  on  one  particular 
field  a certain  manure  may  be  used  with  great  benefit, 
while  in  another  field  the  same  manure  has  little  or  no 
effect  upon  the  produce.  Although  increased  attention  has 
of  recent  yean  been  paid  to  the  chemical  composition  and 
properties  of  soils,  there  is  still  much  room  left  for  improve- 
ment, for  many  farmers  disregard  almost  altogether  tbe 
composition  of  their  fields  in  buying  artificial  manures. 

It  has  been  pointed  out  by  Sir  John  Lawes  that  In 
actual  English  farm-practice  there  is,  speaking  practically, 
a standard  of  natural  produce  which  varies  within  certain 
limits,  as  influenced  by  seasons  and  management,  and 
which  cannot  be  permanently  increased  or  reduced  by 
cultivation ; and  farther,  when  land  is  spoken  of  as  being 
in  “ good  condition,”  reference  is  made  only  to  the  tem- 
porary rise  of  fertility  by  means  of  the  manures  employed, 
while  by  land  “ out  of  condition  ” is  signified  the  exhaus- 
tion of  the  manures  by  the  removal  of  crops,  loss  by  drain- 
age, Ac.,  and  that  the  soil  has  merely  gone  back  to  its 
standard  of  natural  productiveness  Borne  coils,  indeed, 
contain  fin  their  natural  condition  hardly  a sufficient  pro- 
portion of  available  elements  of  plant  food  to  yield 
remunerative  crops ; such  soils  are  naturally  barren,  and, 
although  by  the  constant  use  of  manures  they  may  be 
improved  and  may  attain  some  degree  of  fertility,  they  will, 
if  left  unmanured,  speedily  revert  to  their  former  natural 
unproductive  stater 

The  principal  constituents  of  manures  are — nitrogen, 
in  the  form  of  ammonia,  nitrates,  snd  nitrogenous  organic 
matters ; organio  matters  not  containing  nitrogen  (humus); 
phosphoric  acid,  potash,  soda,  lime,  magnesia,  silica, 
sulphuric  arid,  and  chlorine.  Of  these  constituents  by  far 
the  moat  important  are  the  nitrogen,  phosphoric  acid,  and 
potash,  and  these  will  be  considered  mors  in  detail. 

1.  Nitrogen. — Nothing  sq  much  effects  the  productive 
ness  of  soils  as  nitrogen,  when  it  is  supplied  to  plants  in  a 
form  in  which  it  can  be  assimilated  by  them,  and  nothing 
is  more  readily  removed  from  the  land,  either  in  the  crop 
grown  or,  in  the  form  of  nitrates,  by  drainage.  The  " good 
condition  ” of  land,  to  which  allusion  has  been  mads  already, 
is,  in  a great  measure,  the  fertility  which  has  been  imparted 
to  tbe  soil  by  the  nitrogen  supplied  to  it,  while  the  “ natural 
productiveness  ” may  be  taken  aa  that  due  to  the  phos- 
phoric acid,  potash,  and  other  mineral  copstituenta  of  the 
soil 

Supply  of  Nitrogenout  Plant  Food. — In  the  case  of  a crop 
growing  under  natural  conditions,  and  not  removed  from 
tbe  land,  the  mineral  constitnenta  taken  from  the  soil, 
and  carbonaceous  as  well  as  some  nitrogenous  organic 
matter,  principally  derived  from  the  atmosphere,  are 
returned  to  the  land,  and  a rich  carbonaceous  soil  or 
humus  is  produced  in  the  course  of  years.  Such  a soil  is 
capable  of  supplying  for  a considerable  number  of  years, 
when  under  cultivation,  the  nitrogen  needed  by  tbe  crops 
grown  on  the  land.  This  supply  of  nitrogen,  however, 
gradually  bccomei  exhausted  by  repeated  cropping.  The 
atmosphere,  in  addition  to  free  nitrogen  gas,  which  consti- 
tutes about  four-fifths  of  its  volume,  contains  but  very  little 
combined  nitrogen  in  the  forms  of  mnmoma  or  nitric  tom 

M.  Boussingsult's  experiments  clearly  show  thst  plants 
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do  not  posses*  tho  power  of  Inking  up  by  their  leaves  and 
of  assimilating  tho  free  nitrogen  of  the  air.  This  conclusion 
has  been  verified  by  the  extensive  researches  of  Messrs 
Law®,  Gilbert,  and  Pugh.  Tho  nitrogen  contained  as 
nitric  add  and  ammonia  in  the  air,  and  descending  upon 
the  land  in  the  ahapa  of  rain,  dew,  or  snow,  though, 
without  doubt,  adding  to  the  supply  of  nitrogen  in  the  sud, 
is  altogether  insufficient  to  meet  the  requirements  of  re- 
munerative crops  The  experiments  of  Messrs  Law®  and 
Gilbert  and  Professor  Way  showthat  the  average  proportion 
of  nitrogen  deposited  annually  upon  oue  acre  of  land  at 
Rothamatcd,  St  Albans,  amounts  to  7-21  lb,  of  which  quan- 
tity 6*16  lb  occur  as  ammonia  and  75  lb  as  nitric  acid. 
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The  further  investigations  of  Dr  Yoelcker,  Professor 
Frankland,  and  Messrs  Lanes  and  Gilbert  upon  the 
drainage  water  from  cultivated  soils  show  that  a consider- 
able quantity  of  nitrogen  in  the  shape  of  nitric  ucid  passes 
into  land  drainage,  and  that  this  lots  of  nitrogen  is  much 
greater  than  the  total  amount  supplied  to  the  land  by  the 
rain  and  dew.  Tho  results  which  Messrs  Lawes  and 
Gilbert  obtained  in  their  experiments  on  the  continuous 
growth  of  barley  at  Rothamsted  from  1852  to  1875  afford, 
as  is  shown  in  the  following  table  (I.),  direct  evidence  of 
ths  insufficiency  of  the  atmospheric  supply  of  nitrogen,  and 
of  that  present  in  the  soil  in  tha  form  of  nitrogenous 
organic  matter. 


Tablc  I.— J Tears  L • ■ and  OtHerf*  E^ptritmnU  on  Utg  Orowth  of  WA&tl  and  Barley,  year  after  year  cn  Ihe  saau  Land, 

icitAout  Manure,  and  with  different  kinds  of  Manure* 


Produce  per  Acre  (Avenge  ptr  Ann uui). 

Drt»i’J  Corn. 

Manures  per  Acre  per  Annum. 

Quantify.  j WfigM  per  Boaltel.  | 

Total  Straw. 

13  Tsars!  12  Tears,  24  Tears  12  Years'll  Ye*r»34  Tears 
18*4-74.  1M4-74J  1862-«JU  1864-76. 1842-74. 

12  Tears  12  Tears  24  Yean 

, 18*4-74  1 1BW-J41 

1.  l*Hn»uiT4  smnehmiiwJy - 1 

t.  Mineral  manures  alone  (300  tb  sulphBto  ot  potanh,  100  2>  sulphate  ot  so do,  1 
100  S>  sulphate  of  magnesia,  aod  3*  cwK  ot  »ut*rph<ifj>lsaie  made  from  > ; 
JOO  Jb  boas  aih,  ISO  lb  sulphorlc  add  of  1-7  spccinc  grarlty,  and  water) .... } 

S.  Ammonia  salts  alone  for  184J,  and  each  vesrunco;  mineral  manure  la  1844  | , 
(equal  parts  of  sulphate  and  muriate  of  ammonia  of  cornsnertL'). i 1 
4.  Ammonia  salts  aod  miaarala.  (The  Mate  minerals  as  in  No.  4,  and  600  ft>'  { ■ 

ammonia  salt*.). ')  ' 

0.  farmyard  manors (14  tons  tTcrj  y*mt)  mm | 


t.  L'nmimirfid  eonllftooaily.....,...,...^,,..^. ..................... ...... 

3.  Mineral  manure  alone (300  1b  Sulphate  of  potash,  100  B>  sulphate  of  • 

loo  R>  ralphaie.of  magnesia,  and  9|  cwts,  of  eupcrpbcapUaiee) - 

S.  SnperpfiospJiato  aloas  tJ}  rwts.} 

4.  Atnmuala  Balls  aloft*  (200  &).. ........... ...... ............ 

5.  Nitrate  of  soda  <274  tb> ...» .................................... 

4*  Ammonia  salt*  and  mineral*.  (l ho  tune  mineral*  as  la  No.  4.  and  9 

ammonia  sails.).. 

7.  Nitrate  of  soda  and  minerals.  (The  same  minerals  at  la  No.  2,  lOd  Z 

nitrate  of  seda.) 

4.  Fanoysrd  manure  (14  tons  «*»rrjr  year).. 


bjj*h.  , bnth. 
1SJ  ' 14 


>7}  I C7|  * 
34  } > M} 


OT  ! A7| 

49}  j MJ 


60}  2>3 

«0fi  40 


Cwts.  cwtv 

n ui 


40}  41} 

«|  89|  ; 


70}  214 

29  3l{ 

83}  34 


444  43k  I 14)  10} 

Mi  43}  j 101  141 

M|  42}  | U\  1»| 

84}  j 22}  »} 


«}  j 27} 


The  Rothamsted  soil  is  a moderately  stiff  one,  of  con- 
siderable depth,  and  contains  naturally  the  mineral  elements 
of  plant  food  in  abundance ; thus  it  has  been  possible  to 
grow  com  crops  for  over  twenty-fire  years  without  any 
manure  (Plots  1).  The  crops  in  the  second  period  of  twelve 
years  were,  however,  less  than  those  of  the  first  period,  and 
in  neither  case  were  full  crops  obtained.  While  the 
spplication  of  mineral  manures  alone  (Plots  2)  produced 
only  a slight  increase  in  the  case  of  the  wheat,  and  rather 
better,  though  poor,  results  with  barley,  nitrogenous 
manures,  applied  to  tho  land  either  in  tho  shape  of 
ammonia  salts  or  nitrate  of  soda,  produced  a strikingly 
large  increase.  The  experiments  further  uhow  that  while 
good  crops,  both  of  wheat  and  barley,  can  be  grown  by 
the  annual  application  of  14  tons  of  farmyard  manure 
per  acre,  the  best  results  are  obtained  by  the  use  of  a mix- 
ture of  mineral  and  nitrogenous  manures. 

In  Messrs  Lawes  and  Gilbert’s  experiments  the  amount  of 
nitrogen  removed  in  different  crops  was  determined  with  the 
following  results over  a period  of  thirty-two  years  (to 
1 875),  wheat  yielded  an  averegoof  20*7  ftiof  nitrogen  per  acre 

1 Previous  cropping  : — 1830,  turnips  with  farmyard  manure  ; 1840, 
barley;  1841,  pcAM*,  1842,  wheat ; 1843,  oats;  the  last  four  crops 
antnamsml.  First  experimental  wheat  crop  in  1844.  Wheat  every 
year  since  ; and,  with  some  exceptions,  nearly  the  same  description  of 
manure  on  the  same  plot*  each  year— especially  during  the  last 
twenty-six  yean  (1852  and  since).  Unless  otherwise  stated,  the 
manures  are  sown  in  tbs  autumn  bcA-ra  the  seed.  Area  under  ex- 
periment about  13  acre*. 

* Previous  cropping  i — 1847,  Swedish  turnips  with  dung  and  super- 
phosphate of  lime,  tb®  roots  carted  off ; 1848,  barley  ; 1849,  clover  ; 
1850,  wheat ; 1851,  barley  manured  with  ammonia  salts.  First  ex- 
perimental crop  in  1852.  Barley  every  year  since. 


pet  annum  without  any  manure,  but  tho  annual  yield  ha* 
decreased  from  an  average  of  over  25  fc  in  the  first  eight 
to  less  than  1$  t>  in  the  last  twelve  years,  and  since  1875 
it  has  been  still  less ; over  a period  of  twenty-four  years, 
barley,  when  nnmanured,  yielded  an  average  of  18*3  D> 
nitrogen  per  acre  per  annum,  but  with  a decline  from  22  lb 
in  the  first  twelve  to  14*6  in  the  last  twelve  years. 
Experiments  similar  to  those  on  wheat  and  barley  have 
been  mads  on  oats,  root  crops,  leguminous  and  gras* 
crops,  all  showing  the  gradual  decline  in  produce  when 
growif  continuously  without  nitrogenous  manures,  and  prov- 
ing that  the  soil  and  not  tho  atmosphere  is  tho  chief 
source  of  nitrogen  in  plant*.  In  fnca  of  these  results 
the  "mineral  theory”  of  Liebig,' which  attached  but  small 
value  to  nitrogen  applied  to  the  soil  in  the  form  of  nitro- 
genous manures,  and  maintained  the  sufficiency  of  the 
ammonia  of  the  atmosphere  for  supplying  the  needs  of  the 
plant,  cannot  be  accepted  without  reserve. 

Notwithstanding  the  great  effect  produced  by  the 
nitrogenous  manures,  two-thirds  of  the  nitrogen  supplied 
was  uriroeovered  in  the  increase  of  crops  when  the  ammonia 
salts  were  supplied  to  wheat  in  autumn.  When,  however, 
nitrate  of  soda  was  used,  which  is  always  applied  in  the 
spring,  the  quantity  left  unrecorered  was  not  much  more 
than  half  that  supplied. 

The  following  table  (H.),  by  Messrs  Levies  and  Gilbert, 
show#  the  amount  of  nitrogen  recovered,  and  the  amount  not 
recovered,  in  the  increase  of  the  crop  for  100  supplied  in 
manure,  to  wheat  ond  to  barley  respectively,  the  result 
being  in  each  caso  the  average  over  a period  of  twenty 
years : — 
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Table  II. 


Wheat. 

Bar  lay. 

TO  Tear* 

70  Yean 

Mananog  quanlltlee  per  in 

1B52-7 1. 

J84J-7L 

per  Annum. 

Re- 

Notre- 

covered 

covered 

Re- 

No*  re- 

tn  In- 

In  In- 

coTortd. 

covered 

creaae. 

creaac. 

Complex  mineral  cam  are  and  41  B>  of 

\ 

671 

431 

511 

Complex  mineral  manure  and  65  3 It>  of 

5 

43-8 

40-2 

Complex  mineral  manure  aud  62  ft  of 

m 

671 

■Broken  U ammonia.-. 

Complex  mineral  manure  and  123  ft  of 

314 

63  5 

nitrogen  as  ammonia.. 

Complex  mineral  manure  ar.d  104  IB  of  i 

284 

715 

Complex  mineral  manure  and  82  ft  of 

451 

34*7 

nitrogen  »*  nitrate | 

Comjilei  mineral  and  rape  cake  <41*74  ft 

363 

60-7 

of  nitrogen)..— 

Farmyard  manure  (about  200  ft  of 

14-6 

341 

107 

80*3 

The  question  will  naturally  be  raised,  "What  becomes  of 
tho  one-half  or  two-thirds  of  the  nitrogen  which  is  not 
recovered  in  the  increase  of  the  crops  1 The  examination 
of  some  seventy  samples  by  Dx  Voclcker,  and  a number 
of  independent  determinations  by  Dr  Frsnkland,  of  the 
'drainage-water . from  the  experimental  wheat  plots  which 
yielded  the  above  results  throw  much  light  on  this  loss. 
The  following  table  (III.)  contains  a summary  of  some 
of  the  more  important  results  obtained. 

Table  III. — Nitrogen  as  Nitrates  and  Nitrites,  per  100,000  parts  of 
Drainage  Water  from  Plots  differently  Manured,  in  the  Expert * 
mental  Wheat-JUld  at  RothamsUd,  Wheal  every  year,  commenting 
1844. 


Mean  o t Dr  Voelcker’a  and  Dr  Frankland ‘» 
Rewlta. 

Experi- 

ment*. 

Nitrogen. 

, 

1164 

0 043 

Cocnrlc*  mineral  manure  

11 

0478 

I>o,  and  41  ft  nStregrn  aa  am  men  la 

11 

0-821 

Do.  and  82  ft  nitrogen  as  ammonia 

11 

1*433 

Do.  and  123  ft  nitrogen  as  ammonia 

1 1 

1-814 

Do.  and  31  ft  nitrogen  as  nitrate ... 

10 

1437 

These  experiments  show  how  great  may  be  the  loss  of 
nitrogen  by  drainage  when  ammonia  salts  or  nitrates  are 
liberally  applied  to  tho  land  in  autumn,  should  there  be 
much  wet  weather  in  winter,  or  even  when  applied  in 
spring  if  there  be  much  heavy  yain  j also,  that  the  quantity 
of  nitrogen  in  drainage  water  as  nitrates  is  increased  in 
proportion  to  the  amounts  of  ammonia  or  nitrate  employed 
on  the  land.  Assuming  that  from  one-quarter  to  nearly 
one-half  the  annual  rainfall  descends  more  than  40  inches 
below  the  surface,  every  inch  of  rain  passing  through  the 
drains  and  carrying  with  it  one  part  of  nitrogen  in  100,000 
of  water,  there  will  bo  a loss  of  2}  ft  of  nitrogen  per  acre 
from  the  manure.  Dr  Voelckeris  analysis  of  the  drainage 
water  of  a wheat  field  manured  in  autnmn  by  ammonia 
salts  supplying  82  ft  of  nitrogen  per  acre  shows  that  for 
every  inch  of  rain  passing  through  the  drains  in  January 
a loss  took  place  of  about  8£  ft  of  nitrogen,  costing  about 
la  per  ft  as  manure.  The  loss  of  nitrogen  thus  is  very 
large,  and  shows  that  by  far  the  largest  proportion  of  tho 
nitrogen  of  manure  which  is  not  recovered  in  the  crop  is 
lost  in  drainage.  In  addition  to  the  nitrogen  removed  in 
the  crop  and  to  that  lost  in  drainage,  some  small  proportion 
is  found  by  analysis  to  bo  retained  in  the  soil  itself.  The 
nitrogen  may  bo  of  advantage  to  crops  grown  subsequently, 
according  to  the  source  from  which  it  was  derived ; for  while 
ammonia  salts  and  nitrates  yield  but  very  small  residues, 
and  exert  little  or  no  effect  beyond  tho  first  year,  from 
bones,  cake,  and  other  such  materials  we  get  large  residues 
of  nitrogen  in  the  soil,  which  tell  markedly  on  future  crops. 
The  experiments  on  drainage  water  have  further  shown  tho 
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absorbent  power  of  soils,  and  that  manuring  matters  when 
in  contact  with  soils  undergo  remarkable  changes,  being 
taken  up  by  plants,  not  in  the  simple  state  in  which  they 
are  applied,  but  in  quite  different  kinds  of  combination. 
Professor  Way  has  the  merit  of  haviug  first  proved  that  all 
soils  possess,  in  different  degrees,  the  power  of  absorbing 
ammonia  from  its  solution  in  water,  and  that  in  passing 
solutions  of  salts  of  ammonia  through  soils  the  ammonia 
alone  is  absorbed,  and  the  acids  of  the  ammonia  salts  pass 
through  in  combination,  generally  with  lime,  or,  if  lime  be 
deficient,  with  magnesia  or  other  mineral  bases  of  the  soil. 

I»  the  drainage  investigations  at  Rothamsted,  it  was 
found  that,  although  large  quantities  of  ammonia  salts  were 
applied  to  some  of  the  plots,  the  drainage  water  from  them 
contained  mere  traces  of  ammonia,  but  at  all  times  of  the 
year  nitrates  were  present  in  quantity ; from  this  it  would 
appear  that  it  is  chiefly,  if  not  solely,  from  nitrates  that 
crops  build  up  their  nitrogenous  organic  constituent* 
Before  leaving  the  subject  of  drainage  water  it  is  worthy 
of  note  here  that  phosphoric  acid  and  potash,  the  most 
valuable  mineral  fertilizing  constituents  of  the  manures, 
passed  but  little  into  the  drainage  water,  but  were  retained 
almost  entirely  in  the  land,  while  the  more  abundant  and 
less  imi*ortant  mineral  matters,  such  as  lime,  magnesis, 
soda,  chlorine,  sulphuric  acid,  and  soluble  silica,  passed  in 
large  quantities  into  the  drainage  water.  It  follows  from 
these  investigations,  first,  that  much  more  nitrogenous 
material  must  be  applied  to  the  land  than  would  be  needed 
to  produce  a given  increase  in  the  crop,  supposing  all  the 
nitrogen  to  be  recoverable ; and  secondly,  that  nitrogenous 
organic  matters  when  applied  to  the  land  undergo  decom- 
position, and  are  gradually  resolved  into  ammonia  com- 
pounds, which,  after  being  retained  a short  time  by  the  soil, 
are  finally  oxidized  into  nitrates,  in  which  form  they  are 
most  available  and  beneficial  to  plants,  but  are  not  absorbed 
by  the  soil,  and  are  readily  washed  out  by  rain.  Nitrogen 
has  great  forcing  properties,  and  is  most  beneficial  when 
applied  to  crops  in  their  early  stage*  Grass  land  on 
which  nitrate  of  soda  has  been  put  as  a top  dressing  shows 
very  rapidly  and  markedly  the  effects  of  the  manure. 

Nitrate  of  soda,  unless  applied  just  at  the  time  the 
crop  is  ready  to  take  it  up,  will  be  largely  wasted  in 
drainage ; hence  it  is  usual  to  apply  nitrate  of  Boda  as  a top 
dressing  in  spring.  Ammoniacal  manures,  such  as  Peruvian 
.guano,  soot,  sulphate  of  ammonia,  dec.,  when  used  for 
winter  wheat,  are  best  applied  in  autumn,  either  before 
the  wheat  is  sown  or  when  it  is  fairly  above  ground.  On 
light  land  they  are  often  used  as  top  dressings  for  wheat 
early  in  spring.  The  gradual  decomposition  of  farmyard 
manures  gives  a more  constant  supply  of  nitrogen  than 
the  manures  already  noticed,  and  as  the  fermentation  of 
dung  proceeds  but  slowly  it  is  best  to  apply  it,  when  quite 
fresh,  in  autumn  or  winter,  allowing  it  to  decompose  in 
the  land  and  to  yield  nitrogen  as  nitrates  when  required 
in  spring  by  the  fresh  growth  of  vegetation.  In  the  case 
of  nitrogenous  organic  materials,  such  as  wool  or  hair 
refuse,  which  take  even  longer  than  farmyard  manure  to 
decompose,  it  is  necessary  to  apply  them  some  three  or 
four  months  before  the  seed  is  sown. 

2.  Pkosphoric-JicicL — Next  in  value  to  nitrogen  as  a 
constituent  of  manures  comes  phosphoric  acid.'  Of  all  the 
mineral  or  ash  constituents  of  plants,  this  is  the  most  im- 
portant, for  the  simple  reason  that  it  occurs  in  most  soils 
in  comparatively  small  proportions,  and  is  required  alike 
by  corn  and  forage  crops  in  larger  quantities  than  lime, 
magnesia,  and  other  mineral  matters,  which  occur  in  most 
Boils  in  almost  inexhaustible  quantities,  or  which,  if  defi- 
cient, can  be  easily  aud  cheaply  incorporated  with  the  land. 

Phosphoric  acid  occura  in  soils  principally  in  combination 
with  lime  as  phosphate  of  lime,  a constituent  which  enters 
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largely  Into  the  composition  of  recent  and  iosstl  bones, 
eoprolites,  and  guano,  and  of  a variety  of  phosphatic 
minerals,  such  as  Norwegian  and  Canadian  apatite, 
Sombrero  and  Cura^a  rock  phosphate,  South  Carolina 
phosphate,  Spanish  and  Portuguese  phosphorite,  <fcc.  These 
and  other  phosphatic  materials  are  now  used  largely  in 
the  manufacture  of  superphosphate  and  other  artificial 
manures. 

Phosphate  of  lime  is  so  sparingly  soluble  in  pure  water 
that,  for  all  practical  purposes,  it  may  be  considered  to  be 
insoluble  in  water ; it  is,  however,  attacked  by  the  natural 
agencies  at  work  in  the  soil,  and  rendered  available  as 
plant  food  According  to  the  more  or  less  porous  condition 
of  the  phosphatic  manuring  materials,  phosphate  of  limo 
is -rendered  more  or  leas  readily  assimilable.  Thus,  while 
bone  dust  and  guano,  on  account  of  theft  porous  condi- 
tion, may  be  used  with  good  effect  as  suppliers  of 
phosphoric  acid  to  the  soil,  others,  such  as  hard  and 
crystalline  Canadian  or  Norwegian  apatite,  produce  but 
little  or  no  result  when  used  as  manures  merely  in  a 
powdered  state.  It  was  in  1840  that  Liebig  suggested 
the  treatment  of  bones  with  sulphuric  acid  in  order  to 
make  theft  action  more  rapid  This  treatment  of  bones 
by  acid  converts  the  phosphate  of  lime  into  a soluble  lime 
salt  called  superphosphate,  or,  speaking  chemically,  trans- 
forms the  original  tribasic  phosphate  of  lime  into  tho  mono- 
calcic  phosphate,  sulphate  of  lime  being  at  the  same  time 
produced.  Following  on  this,  Mr  (now  Sir)  John  Lawes 
treated  mineral  phosphates  similarly  with  sulphuric  acid, 
and  with  results  which  led  to  the  establishment  of  a new 
industry,  the  manufacture  of  superphosphate  and  other 
artificial  manures.  The  yearly  importation  of  phosphatic 
minerals,  Ac.,  into  England  for  this  manufacture  alone 
exceeds  500,000  tons. 

The  acid  or  soluble  phosphate  of  limo  in  superphosphate, 
when  applied  to  the  soil,  is  first  dissolved  by  the  rain,  and 
equally  distributed  in  a portion  of  the  soil,  in  which  it 
must  be  precipitated  and  rendered  insoluble  before  it  can 
be  assimilated  by  the  plant  It  is  this  intimate  distribu- 
tion and  subsequent  precipitation  in  a most  finely  divided 
state  that,  would  seem  to  constitute  the  beneficial  effects 
of  superphosphate,  and  its  superiority  over  undissolvcd 
phosphates.  It  supplies  at  once  phosphoric  acid,  lime, 
and  sulphuric  acid  to  the  soil,  and  is  much  used  in  con- 
junction with  nitrogenous  materials.  Superphosphates 
are  manufactured  of  various  strengths,  the  percentage  of 
tribasic  phosphate  of  lime,  rendered  soluble  by  acid,  being 
taken  as  tho  basis  of  valuation. 

3.  Potask — Tho  next  to  rank  after  phosphoric  acid  as 
a valuable  constituent  of  manures  is  potash.  It  enters 
largely  into  tho  composition  of  all  crops,  especially  root 
crops.  Sandy  soils,  as  a rule,  are  poor  in  potash,  for  which 
reason  they  are  benefited  to  a greater  extent  by  the 
application  of  potash  salts  than  most  clay  soils,  which  con- 
tain sufficient  potash  to  meet  tho  requirements  of  farm 
crops.  In  clay  soils*  potash  mainly  occurs  in  the  form  of 
insoluble  silicate  of  potash  together  with  other  silicates. 
By  autumn  cultivation,  subsoiling,  and  similar  means  of 
facilitating  the  free  access  of  the  air  to  clay-land  potash  is 
gradually  liberated  from  the  insoluble  silicates  and  is 
rendered  available  as  plant  food.  Lime  also  seems  to  be 
an  important  agent  in  the  liberation  of  potAsh.  Potash 
also  occurs  in  farmyard  manure,  urine,  all  excrements,  in 
oil  cakes,  and  largely  in  wood  ashes. 

.Just  potash  salts  are  very  soluble  in  water ; this  explains 
their  greater  abundance  in  tho  liquid  than  the  Bolid  excre- 
ments of  animals.  On  this  account  it  is  a matter  of 
importance,  in  making  farmyard  manure,  to  preserve  the 
urine, ‘and  not  lose  the  benefit  of  the  potash  salts  it  con- 
tains. On  most  soils  in  a good  agricultural  condition 


tho  addition  of  potash  manurds  produces  little  or  no  effect, 
but  on  poor  sandy  soils  or  worn-out  pasture  land  the  uso 
of  potash  salts,  in  conjunction  with  superphosphate,  dis- 
solved bones,  and  guano,  is  followed  by  most  beneficial 
results.  Potash  salts  as  an  addition  to  manures  for 
potatoes  have  been  found  advantageous,  while  their  effect 
on  pasture  seems  to  be  to  improve  the  quality  of  the 
herbage  rather  than  to  increase  the  yield  of  grass  per  acre. 

4.  Soda.  —Most  soils  contain  in  abundance  all  the  ikhU  that  farm 
crops  require.  With  tho  exception  of  chloride  of  sodium  (common 
salt),  which  occasionally  is  applied  with  more  or  leas  benefit  to  light 
sandy  soils,  and  of  nitrate  of  soda,  which  ia  employed  as  a nitro- 
genous manure,  soda  salts  are  not  used  for  matiuriug  purpose*. 

6.  Lime . — Lime  is  eaamtial  for  the  production  of  healthy  crops. 
Experience  has  shown  that,  when  a soil  is  deficient  in  lime,  farm- 
yard manure,  Peruvian  guano,  and  other  manures,  though  need  in 
abundance,  produce  comparatively  but  little  effort.  Again,  on 
poor  sandy  soils,  lime,  marl,  or  chalk  not  unfrcqucntly  produces 
better  crops  than  farmyard  or  expensive  artificial  manure*.  Lime 
not  only  supplies  an  essential  constituent  of  plants,  but  also 
prevents  the  loss  by  drainage  of  fertilising  matters  such  as  potash, 
ammonia,  and  phosphoric  acid.  One  of  the  functions  of  Ume  in 
the  soil  is  to  combine  with  the  acids  of  tho  potash  and  ammoniacal 
salts  of  guano  and  of  farmyard  and  other  manures,  and  to  liberate 
potash  and  ammonia,  which  are  retained  in  the  land,  while  the 
inexpensive  lime  salts  pass  into  the  land  drainage. 

Lime  is  used  in  agriculture  in  the  form  of  quicklime,  chalk 
(carbonate  of  lime),  gypsum  (sulphate  of  lime),  marl,  and  ahell- 
sand.  Foe  liming  purposes  gas-lime  also  is  frequently  employed, 
Kantl,  if  well  exposed  to  tho  air  before  being  pat  on  the  land,  may 
be  used  with  safety  and  advantage. 

C.  Magnesia.  — SJajniesi*  i*  of  but  slight  importance  in  manures ; 
it  occurs  with  potash  in  kainite  and  other  potash  salts,  and  tbs 
sulphate  is  sometimes  used  in  making  np  artificial  manures,  but 
apparently  without  benefit. 

7.  Silica. — Silica  is  s constituent  of  the  ashes  of  ill  plants,  and 
occurs  Specially  in  large  proportion  in  the  straw  of  cereal  crops. 
All  soils  contain  such  an  abundanco  of  silica  that  no  necessity 
exists  of  supplying  it  artificially. 

8.  Chlorine , Sulphuric  Acid,  and  Oxide  qf  Iron.  —These  ash 
constituents  are  of  little  practical  importance,  inasmuch  as  most 
soils  contain  a sufficiency  of  them  to  meet  the  requirements  of  tho 
crops  usually  cultivated  on  the  farm.  It  may  be  observed,  how- 
ever, that  chlorine  has  been  found  to  be  essential  to  plant  life,  and 
that  iron  is  necessary  for  imparting  to  plants  their  gmvn  •'oloBr. 

9.  Organic  Matter  or  If  unua. — The  importance  of  organic  matter 
in  manures  was  formerly  much  exaggerated.  It  Jias  been  con- 
clusively proved  that  the  carbon  of  watch  the  bulk  of  the  dry  sub- 
stance of  all  agricultural  produce  consists  ia  derived  from  tho 
carbonic  acid  of  the  atmosphere,  and  not  from  human  of  the  soil 
or  the  •non-nitrogvnoua  organic  matters  supplied  in  the  manure. 
The  organic  matters  present  in  dung  in  the  shape  of  more  or  less 
decomposed  or  rotten  straw  exert  a bentfidil  effect  by  improving 
tho  physical  condition  of  both  light  and  heavy  land. 

Farmyard  Manure. — Farmyard  manure  is  composed  of 
the  urino  and  solid  excrements  of  animals  collected  in  the 
stalls  or  yards,  together  with  the  straw  used  as  litter.  Its 


Table  IV.  — The  Composition  cf  Farmyard  Rolled  Dmf/rom 
Horses.  Cotes,  and  Pigs,  in  100  parts. 

Water 

Soluble 1 organic  matter..^.........— ...mmm  S'U 

Soluble  Inorganic  master  (sail)— 

Soluble  lilies  — r.'A 

Ftiocphstc  cl  Brae .. — - 

UoJTT. — 117 

— 

Potash  — ......  *M4 

Soda  

Chloride  tit  KMliuiu  

Stlt-boric  acid ^ 

Carbook  acid  and  koa 'loC  I'W 

InaoiuVc  * organic  tnattir.—— * — — — 

Insoluble  Inorjtaute  nutter  (e*h)— • 

Solablo  rtUraM.w«Mto»-.MniMw— -hwm"-11  l'424 

In*olubk-  sJlira *'01® 

Oxidi'f  «•(  Iroei  arid  alumina  ulth  phosphjU ' — . MX 

(Containing  vtieaphortc  aciil  *774,  equal  to 
boil?  earth  ■573.’ 

I4,na 

MaffnrUa * 1** 

Potash  .. - ■W* 

Soda - *2® 

Sulphuric  arid <*65 

Carbonic  acid  and  loss t 2W 

ICO  00 


I Containing  ?'t7  ef  uArvgeo,  equal  to  -90  < t sipnnonls. 

< Containing  -Mrs  it  nitrogen,  equal  lo  3*4  of  ammonia.  The  unuk)  maawa 
containing  au,mouia  ui  Ire*  state,  Oifi , in  form  at  salt*,  Oil. 
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composition  varies  greatly,  according  to  the  quantity  of 
straw  used  as  an  absorbent,  the  nature  of  the  animals,  the 
food  they  have  consumed  to  produce  it,  the  length  of  time 
and  way  in  which  it  has  been  kept,  & c.  The  analysis  by 
Dr  Voelcker  of  well-made  farmyard  manure  from  horses, 
cows,  and  pigs,  given  in  Table  IV.,  p.  509,  will  show  its 
approximate  composition. 

This  analysis  shows  that  farmyard  manure  contains  all 
the  constituents,  without  exception,  which  are  required  by 
cultivated  crops  to  bring  them  *to  perfection,  and  hence  it 
may  be  called  a perfect  manure.  Dung,  it  will  be  observed, 
contains  a great  variety  of  organic  and  inorganic  compounds 
of  various  degrees  of  solubility,  and  this  complexity  of 
composition— difficult,  if  not  impossible,  to  imitate  by  art 
— is  one  of  the  reasons  which  render  farmyard  manure  a 
perfect  as  well  as  a universal  manure. 

The  excrements  of  different  kinds  of  animals  vary  in 
composition,  and  those  of  the  same  animal  will  vary 
according  to  the  nature  and  quantity  of  the  food  given, 
the  age  of  the  animal,  and  the  way  it  is  generally  treated. 
Thus  a-  young  animal  which  is  growing  needs  food  to 
produce  bono  and  muscle,  and  voids  poorer  dung  than  one 
which  is  fully  grown  and  only  has  to  keep  up  its  condition. 
The  solid  and  liquid  excrements  differ  much  in  composition, 
for,  while  the  former  contains  a good  deal  of  phosphoric 
acid,  lime,  magnesia,  and  silica,  and  comparatively  little 
nitrogen,  the  urine  is  almost  destitute  of  phosphoric  acid, 
and  abounds  in  alkaline  salts  and  nitrogenous  organic 
matters,  which  on  decomposition  yield  ammonia.  Unless, 
therefore,  the  two  kinds  of  excrements  arc  mixed,  a perfect 
manure  supplying  all  the  needs  of  the  plant  is  not  obtained ; 
care  must  accordingly  be  taken  to  absorb  all  the  urine  by 
the  litter.  Farmyard  manure,  it  is  well  known,  is  much 
affected  by  the  length  of  time  and  the  way  in  which  it  has 
been  kept  * Fresh  dung  is  soluble  in  water  only  to  a limited 
extent,  and  in  consequence  it  acts  more  slowly  on  vegeta- 
tion, and  the  action  lasts  longer  than  when  dung  is  used 
which  has  been  kept  some  time;  fresh  dung  is  therefore  gene- 
rally nsod  in  autumn  or  winter,  and  thoroughly  rotten  dung 
in  spring,  when  an  immediate  forcing  effect  is  required., 

Tho  changes  which  farmyard  manure  undergoes  on  keep- 
ing are  illustrated  by  the  following  table  of  analyses,  by 
Professor  Wolff  of  Hohenheim  in  Wuxtemberg*  of  farm- 
yard manure  in  its  different  stages  of  decomposition : — 


Daring  the  fermentation. of  dung  a large  proportion  of 
the  non- nitrogenous  organic  matters  disappears  in  the  form 
of  carbonic  acid  and  water,  while  another  portion  is  con- 
verted into  humic  acids  whi  h effectually  fix  the  ammonia 
gradually  produced  from  the  nitrogenous  constituents  of 
the  solia  end  liquid  excrements.  The  mineral  matters 
remain  behind  entirely  in  the  rotten  dung,  if  care  be  takep 
to  prevent  loss  by  drainage. 

Well-fermented  dung,  it  will  be  noticed  from  the  preced- 
ing table,  is  more  concentrated  and  consequently  more 
efficacious  than  fresh  farmyard  manure.  Neither  fresh 
nor  rotten  dung  contains  any  appreciable  quantity  of 
volatile  ammonia,  and  hence  there  is  no  necessity  for 
applying  gypsum,  dilute  acid,  green  vitriol,  or  other  sub- 
stances recommended  as  fixers  of  ammonia.  If  dung  is 
carted  out  into  the  field  and  spread  out  at  once  it  may  be 
left  for  weeks  together  before  it  is  ploughed  in  without  the 
slightest  risk  of  sustaining  loss  in  fertilizing  matter  by 
evaporation,  for  dung  does  xvot  lose  ammonia  by  evapora- 
tion on  exposure  to  the  air,  and  any  mineral  soluble  salts 
will  be  washed  into  the  soil  where  they  are  wanted.  If, 
however,  dung  is  kept  for  a length  of  time  in  shallow  heaps, 
or  in  open  straw-yards  and  exposed  to  rain,  it  loses  by 
drainage  a considerable  proportion  of  its  most  valuable 
soluble  fertilizing  constituents. 

With  a view  to  ascertaining  the  loss  in  fertilizing  sub- 
stances which  farmyard  manure  sustains  when  it  ia  kept 
for  a long  time  exposed  in  open  yards  to  the  deteriorating 
influences  of  rain.  Dr  Yoelcker  spread  a weighed  quantity 
of  fresh  dung  of  known  composition  in  au  open  yard,  anu 
after  a period  of  twelve  mouths  again  weighed  the  dung 
and  submitted  it  to  analysis,  when  the  results  shown  in 
Table  VI.  were  obtained : — ' 


Table  VI.—  Showing  the  Lott  which  Dung  mttain*  by  Drainage 
in  Open  Yardt 

p_.i.  After  1} 

SSL.  k 

Weight  of  the  manure IMS  7W65 

Amount  of  water  in  the  manure  n .ii-i.u---n.i-~n  1(03  tn 30 

„ dry  uMiicn..*, , 55 9 170  85 

The  dry  rohftence*  ronaist  of— 

A-  Soluble  organic  metier* 40*7  3*3 

B.  Soluble  mineral  matlera. 15-43  5 51 

C.  Insoluble  organic  matter* 415-47  M-45 

D.  Insoluble  mineral  matter*-- 33*3  33*5 

Whereof  53900  l 70-95 


TABLE  V ,—Arerago  Percentage  Composition  of  Farmyard  Manure. 


Fresh. 

Moderately 

Rotten. 

Tboroojjhljr 

Rotten. 

71-0 

750 

79-0 

10-2 

14-5 

aiE  ~ 

4-4 

3-8 

65 

100-0 

100  0 

100-0 

•52 

•63 

•50 

19 

•13 

-70 

•A* 

14 

19 

*13 

-21 

•2fl 

JO 

11 

1ft 

13 

15 

•19 

IS 

1*25 

ItiH 

i;a 

•« 

•50 

'33 

Tlieso  figures  represent  the  composition  of  farmyard 
manure  of  rather  poor  quality.  Well-made  good  dung, 
produced  by  fattening  cattle  fed  upon  a fair  allowance  of 
cake,  roots,  hay,  and  etraw,  on  an  average  may  be  said  to 
contain — 

per  rent. 

Phosphoric  acid '53  |< 

Nitrogen, 'St  n 

Forty  tons  of  dung,  according  to  this  estimate,  contain  in 
round  numbers  148  11)  of  potash,  475  of  phosphoric  add, 
tnd  573  of  nitrogen. 


A owitaliM  nltrocva  3 23  •» 

Equal  to  ammonia 3*96  ’39 

D contain*  nitrogen 3*11  I’M 

Equal  to  ammonia — ....  7-54  415 


Total  amount  of  nitrogen  In  manure 

Equal  to  ammoal* 11  52 

The  whole  manure  contained — 

Ammonia  to  free  elate 
Ammonia  In  the  form  of  salt*  readily  } 
decomposed  by  quicklime,. .. f 

Total  amount  of  organic  matters  463-84  13-40 

„ „ mineral  matters  — 02  30  71*45 

These  tabulated  results  showed  that  the  manure  lost 
69*8  per  cent,  of  its  fertilizing  matters;  or,  in  round 
numbers,  two-thirds  of  the  dung  was  wasted  and  only  one- 
third  left  behind.  Thus,  after  twelve  months’  exposure  to 
the  weather,  nearly  all  the  soluble  nitrogen  and  78*2  per 
cent  of  the  soluble  mineral  matters  were  lost  by  drainage. 
To  prevent  this  loss,  farmyard  manure,  as  had  been  already 
pointed  out,  should,  when  possible,  be  carted  into  the  field, 
.spread  out  at  once,  and  ploughed  in  at  the  convenience  o* 
the  farmer.  It  is,  however,  not  always  practicable  io 
apply  farmyard  manure  just  at  the  time  it  is  made,  aaa,  as 
the  manure  heap  cannot  be  altogether  dispensed  with,  it  is 
necessary  to  Bee  how  tho  manure  may  best  be  kept.  For 
proper  decomposition  both  ai.  and  moisture  are  requisite, 
while  extreme  dryness  or  too  much  water  will  arrest  it. 

, Farmyard  manure  ia  either  prepared  in  dung-pits,  which 
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art  pat  la  a separata  place,  or  is  accumulated  under  the 
ik Inal  in  the  feeding-boxes ; of  the  two  plans  the  latter  is 
As  better,  the  urine  being  more  thoroughly  absorbed,  and, 
•wing  to  the  box  manure  being  more  compact  through 
mutant  treading  on  it,  air  enters  loss  freely  and  tbo 
decomposition  goes  on  less  rapidly,  the  volatile  matters  In 
consequence  not  being  »o  readily  lost  External  agents, 
Mich  as  rain,  wind,  sun,  dee.,  do  not  affect  it  as  tboy  would 
in  the  case  of  dung-pits.  If  farmyard  manure  must  be 
stored  in  heaps,  care  should  be  taken  to  have  the  bottom 
and  eidea  of  the  pit  impermeable  to  water,  and  the  bottom 
slightly  Inclined  to  tllow  any  liquid  manure  which  collects 
to  ruu  off  into  a tank  below,  from  which,  by  means  of  a 
pump,  it  may  be  again  poured  over  the  heap.  A concrete 
bottom  for  the  pit  is  best,  or,  failing  that,  one  of  thick  clay 
or  well-beaten  earth.  The  manure  heap  should  be  kept  as 
compact  as  possible,  and  always  moist.  The  advantage  of 
farmyard  manure  lies,  not  only  in  its  supplying  all  the  con- 
stituents of  plant  food,  but  also  in  the  improved  physical 
condition  of  the  soil  through  its  application,  as  the  land  is 
kept  porous,  and  air  is  allowed  freo  access.  While,  how- 
ever, farmyard  mannre  has  these  advantages,  experience 
has  shown  that  artificial  manures,  properly  selected  to  meet 
the  requirements  of  the  crops  intended  to  lm  grown,  due 
regard  being  had  to  the  chemical  composition  of  the  soil, 
may  ba  employed  to  greater  advantage.  In  farmyard 
manure  about  two-thirds  of  the  weight  is  wator  and  one- 
third  dry  matter ; a large  balk  thus  contains  only  a small 
proportion  of  fertilizing  substances,  and  expense  is  incurred 
for  carnage  of  much  useless  matter  when  dung  has  to  bo 
carted  to  distant  fields.  When  a plentiful  supply  of  good 
farmyard  manure  can  bo  produced  on  the  farm  or  bought 
at  a moderate  price  in  the  immediate  neighbourhood,  it 
is  economy  to  use  it  either  alone  or  in  conjunction  with 
artificial  manures;  but  when  food  is  dear  and  fattening 
does  not  pay,  or  farmyard  manure  is  expensive  to  bny,  it 
will  be  found  more  economical  to  nse  artificial  manures. 

Jfqntrrg*  fivm  Feeding  Sfuft. — The  investigations  of 
Messrs  Lawes,  Gilbert,  and  Mare  have  shown  that,  in 
estimating  the  value  of  animal  mannre,  90  per  cent,  of  the 
nitrogen  of  the  food  may  be  reckoned  to  be  recovered  in  the 
case  of  feeding  cakes,  pulse,  and  other  highly  nitrogenous 
feeding  stuffs ; 68  per  cent,  in  the  case  of  foods  compara- 
tively poor  in  nitrogen,  such  as  cereals  and  roots  j and  less 
than  €8  per  cent  in  the  case  of  bulky  feeding  etnffs,  such 
as  hay  and  straw.  As  a source  of  manure,  the  value  of 
fattening  foods  is  greater  the  mnro  nitrogen  they  contain. 
Practically  speaking,  the  whole  of  the  mineral  constituents 
and  about  nine-tenths  of  tbo  nitrogen  of  the  food  are 
recovered  in  the  dung  and  urine.  For  the  name  weight  of 
dry  substance  consumed,  oxen  void  more  manure  than 
sheep,  and  sheep  more  than  pigs.  The  composition  of  the 
different  foods  given  to  fattening  animals  being  well  known, 
It  is  easy  to  calcnlste  the  amounts  of  nitrogen,  phosphoric 
acid,  and  potash  of  the  food  which  will  bo  recovered  in 
the  mannre.  Each  constituent  having  its  market  Tains 
ss  a manuring  constituent,  the  money  value  of  the  mannre 
obtained  from  the  ccaamnption  of  a ton  of  any  ordinary 
food  of  which  the  composition  is  known  can  bo  determined. 
Assuming  ammonia  to  bo  worth  8d.  per  lb,  potash  2d. 
per  lb,  and  phosphate  of  lime  Id.  per  lb,  the  money  value 
of  the  manure  produced  by  tho  consumption  of  a ton  of 
various  foods  is  given  by  Mr  Lawes  in  the  following  table 
(VI!.),  which  also  shows  tho  general  composition  of  the 
uifferent  foods  as  far  as  their  manurial  valuo  ia  concerned. 

In  these  estimates  it  is  presumed  that  the  manure  can 
be  put  on  the  land  without  loss,  but  in  practice  some  loss  is 
unavoidable ; it  may  ba  but  slight,  as,  for  instance,  when 
sheep  are  fed  on  the  land,  or  when  the  manure  is  made  in 
feediog-boxes,  but  it  will  be  considerable  when  the  food 
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has  been  consumed  in  open  yards  in  a very  rainy  season. 
Allowances  must  thus  be  made  for  the  circumstances 
under  which  the  manure  was  produced. 

Table  VII. — Composition  of  Ordinary  Feeding  Stuffs  in  1000  parts, 
and  their  Manuring  Value  per  Ton. 
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Artificial  Manure*. — By  somo  a distinction  has  been 
drawn  between  thotse  manures  which,  like  superphosphate, 
dissolved  bones,  Ac.,  are  manufacture  in  chemical  works 
and  those  which  aro  produced  naturally,  such  as  guano, 
nitrate  of  soda,  Ac.  However,  the  term  artificial  manure 
is  generally  applied  to  all  manures,  natural  or  manufactured, 
which  are  not  produced  on  the  farm,  as  distinguished  from 
farmyard  manure  and  manure  from  purchased  foods,  which 
are  essentially  farm  products.  The  value  of  &U  manures 
mainly  depends  on  their  chemical  composition 

As  compared  with  farmyard  manure,  artificial  manures 
have  the  disadvantage  that  they,  unlike  it,  do  not  improve 
the  physical  condition  of  the  soil  Artificial  manures  have, 
on  the  other  hand,  tho  advantage  over  farmyard  manure 
that  they  can  supply  in  a small  compass,  and  even  if  used 
in  small  quantity,  tho  needed  nitrogen,  phosphoric  acid, 
and  potash,  Ac.,  which  crops  require,  and  which  farmyard 
manure  has  but  in  small  proportion;  they  present  the 
expensive  fertilizing  matters  in  a concentrated  form,  and 
by  their  application  ‘save  expense  in  labour  and  carriage. 

The  following  are  the  principal  artificial  manures  iu 
nse : — 

1.  Nitrogenous  Manures. — Peruvian  Guano. — This  is  a natural 
manure,  valuable  on  account  of  the  ammonia,  phosphoric  acid,  and 
potash  it  contains.  It  U the  excrement,  &c.,  of  sen  birds  accumu- 
lated in  parta  where  no  rain  falls.  The  earliest  deposits  found 
contained  as  much  aa  14  to  17  per  cent  of  ammonia,  t o..  Chinch.™ 
Island  guano ; those  novr  (1682)  imported  aaldom  exert'd  8 percent., 
and  generally  vary  from  4 to  8 per  c*nt. , of  ammonia.  In  using  guano 
it  should  be  mixed  with  earth,  Ac.,  to  prerent  injury  to  tho  seeds 
or  plants.  Peruvian  guano  ia  also  t res  tea  with  sulphuric  acid,  which 
readers  the  phosphates  aolublo  and  fixes  the  ammonia,  thereby 
preventing  any  lo«*  of  it ; thla  constitute*  dissolved  guano,  and  is 
frequently  sold  upof  a guarantee  of  20  per  cent,  of  soluble 
phosphates,  4 per  cent  ot  insoluble  phosphates,  and  9 per  cent  of 
ammonia.  Peruvian  guano  is  need  as  a top  dressing  for  wheat 
and  barley  ; in  ad  lit  ion  to  insoluble  phosphates,  it  contains  aoluble 
phosphates  of  the  alkalies. 
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Annmiti  SaUt—Tb*  prtoolptl  on»  In  rolph.te  of  imn  ah, 
laryrly  produced  in  go*  work*  bp  neutralizing  gu  liquor  nth 
sal  phono  acid  ; it  U usually  sold  on  a batil  of  24  to  26  por  cei  t of 
ammonia. 

Soot  in  valuablo  oa  account  of  the  sulphate  of  ammonia  it  eon* 
tains;  the  percentage  of  ammonia  ranee  from  1$  to  4. 

Nitrate  qf  soda  is  a natural  deposit ; it  is  greatly  used  as  a top 
dressing  for  wheat  and  barley.  It  usually  contains  common  Salt, 
and  when  purified  is  sold  on  a basis  of  95  per  cent,  of  pare  nitrate. 

Organic  Nitrogenous  Substances. — Wool,  hair,  fish,  flesh,  horn, 
blood,  rape  cake,  damaged  cotton  cake  and  other  oil  cakes.  Wool 
ref  use  (shoddy),  according  to  its  quality,  contains  from  4 to  8 per  cent 
of  nitrogen,  flesh  14  to  16  per  cent,  blood  (dried)  13  to  15  per  cent, 
rape  cake  4 to  5 percent,  linseed  cake  about  4 per oeat,  cotton  cake 
(nndecorticated)  nearly  4 per  cent,  and  cotton  cake  (decorticated) 
orer  6 per  cent  of  nitrogen. 

2.  Phosphatic  Manurct.-*{a)  The  following  phosphatic  minerals 
are  used  for  the  manufacture  of  superphosphate  of  various  strengths, 
sad  of  compound  manures coprolitee  (Cambridge,  Suffolk,  ana 
Bedfordshire),  containing  60  to  65  per  cent  of  phosphate  of'  lime ; 
phosphorite  (Spanish  and  Portuguese);  apatite  (Norwegian  and 
OanadianX  containing  often  as  much  as  80  per  cent  phosphate  of 
lime  ; Sooth  Carolina  (land  and  river)  phosphate,  63  to  66  percent 
phosphate  of  limd  ; French  phosphate ; Sombrero  phosphate,  70  per 
oenu  phosphate  of  lime  ; Cura^oa  phosphate,  80  percent  phosphate 
of  lime ; Nvnufta  phosphate  ; Aruba  pnosphate,  kc. 

(6)  Bones. — Raw  bones,  as  £ inch  anil  4 inch  bones;  bone  meal;  bone 
dust,  haring  about  48  pep  cent  phosphate  of  lime  and  4}  per  cent, 
of  ammonia  ; boiled  boucs,  with  60  per  cent  phosphate  of  lime  and 
about  18  percent  of  ammonia;  dissolved  b>net;  bone  asb,  with 
70  per  cent  phosphate  of  lime  ; animal  charcoal,  with  70  to  80  per 
cent  phosphate  of  lime. 

(c)  Phosphatic  Ouanos. — Laccpede  Island  guano;  ‘Moxillonee 
guano-  Malden  Island  guano ; Fanning  Island  guano;  and 
many  others  varying  in  composition  from  00  to  90  per  cent 
phosphate  of  lime. 

8.  Saline  Materials. — Potash  salts  (chloride  and  rulnhate):  kainlts, 
with  20  to  26  per  cent  sulphate  of  potash,  and  also  sulphate  of 
magnesia  and  common  salt ; wood  ashes,  with  about  10  per  cenL 
of  potash ; common  salt 

4.  Calcareous  Manures. — Lime,  chalk,  marl,  gypsum,  shell  safid, 
gas  lime,  coal  ashes,  road  scrapings,  Ac. 

6.  Carbonaceous  Manures. — Savrdust,  peat,  sea-weed,  vegetable 
hofuso,  Ac. 

6.  Special  and  Compound  Manures. — The  basis  of  these  is  super- 
phosphate, which  is  mixed  with  other  manuring  materials  to  meet 
the  special  requirements  of  particular  crops  and  sods. 

Tho  foregoing  remarks  made  on  the  Application  of 
manures  to  different  kinds  of  crops  may  now  in  conclusion 
bo  gummed  up.  Farmyard  manure,  in  order  to  be  most 
beneficial,  should  be  applied  as  quickly  as  possible  after 
it  is  made,  the  best  time  being  in  aatumn  or  early  winter 
Nitrate  of  soda  should  be  applied  os  a top  dressing  early 
in  spring;  its  effect  will  be  seen  in  the  first  season  only. 
Ammonia  aalts,  guano,  dung,  Ac.,  are  best  applied  to  heavy 
land  in  autumn  or  winter,  either  before  the  seed  is  sown, 
or  after  the  plant  is  fairly  above  ground,  but  in  the  case 
of  light  land  early  in  spriDg.  The  effect  of  bones  in  the 
various  form  of  dissolved  bones,  bone  dust,  raw  bones,  Ac., 
will  last  two  or  more  seasons  according  to  the  quantities 
uscd.&od  their  respective  solubility.  Lastly,  it  may  be 
observed  that  the  presence  of  lime  is  essential  to  the 
economical  use  of  manures. 

As  regards  cereal  crops,  it  has  been  found  that  mineral 
manures  alone,  whether  simple  or  complex,  do  not  pro- 
duce appreciable  increase  of  crop,  but  that  nitrogenous 
manures,  whether  as  ammonia  salts,  nitrate  of  soda,  or 
farmyard  manure,  greatly  benefit  the  crop ; that  nitrate  of 
soda  does  rather  better  than  ammonia  salts ; and  that, 
while  on  fairly  heavy  land  farmyard  manure  will  yield  good 
crops,  tho  best  results  are  obtained  by  using  mineral  and 
nitrogenous  manures  together.  On  clay  soils  a top  dressing 
of  nitrate  of  soda  often  answers  all  practical  purposes,  but 
on  light  soils  nitrate  of  soda  or  ammonia  salts  should  not 
be  used  without  mineral  manures,  while  it  is  advisable 
even  on  heavy  land  to  use  superphosphate  as  well. 

For  root*  crops,  on  cold  clays  nothing  answers  so  well  as 
mineral  superphosphate  alone,  but  on  light  land  dissolved 
bones,  bone  dust  precipitated  phosphate,  or  a compound 
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artificial  manure  will  be  found,  to  be  much  preferable  U 
superphosphate.  Bone  meal  mixed  with  mineral  super* 
phosphate  makes,  for  instance,  a good  manure  for  roots; 
for  mangolds  Peruvian  guano  and  common  salt  in  addition 
are  useful,  and  for  potatoes  potash  salts  with  phosphatic 
and  nitrogenous  man  urea 

For  pasture  land  the  uso  of  artificial  manures  is,  as 
a rule,  not  economical;  nitrogenous  manures  raise  the 
quantity  and  phosphatic  and  potash  manures  improve  the 
quality  of  the  herbage,  while,  for  worn-out  pastures, 
potash  with  dissolved  bones  or  superphosphate  or  super- 
phoephate  and  guano  will  do  much  good.  The  most 
economical  way  of  manuring  pasture  laud  is  to  apply  farm- 
yard manure  liberally,  or  feed  it  off  with  cattle,  giving 
cotton  cake  in  addition. 

The  employment  of  artificial  manures  ib  a judicious 
manner  lias  shown  the  occupier  of  land  that  it  is  not 
necessary  for  him  to  be  bound  down  to  any  system  of 
rotation  of  crops  which  may  bo  practised  in  his  particular 
district,  but  that  he  has  the  means  of  pursuing  the  course  of 
cropping,  system  of  manuring,  and  general  management  of 
Iris  farm  which  will  yield  him  the  beat  returns.  No  more 
atriking  instanco  of  this  could  be  put  forward  than  the 
experience  of  Mr  Prout,  who  at  feawbridge  worth,  Herts, 
has  grown  with  much  success  cereal  crops,  year  aftir  year, 
on  heavy  clay  land,  selling  tho  whole  of  the  growing  crops, 
and  restoring  the  fertility  of  the  soil  by  artificial  manures. 
The  land  was  purchased  in  1861,  and  up  to  tho  present  time 
(1882)  the  crops  have  been  as  good  as  ever,  and  the  land 
has  not  been  deteriorated,  but  on  the  other  hand  improved, 
by  continuous  com  growing.  The  experiments  of  Messrs 
Lawes  and  Gilbert  at  Rothamsted  and  of  Dr  Voelcker  at 
Woburn  have  been  thus  verified  on  a largo  scale  in  the 
experience  of  Mr  Prout,  and  have  shown  beyond  all  pos- 
sibility of  doubt  the  efficacy  and  ecouomy  of  a liberal  use 
of  artificial  manures.  (a.  y.)' 

MANUSCRIPTS,  Ancient.  See  Diplomatics  and 
Paljkxjraphy. 

MANUTIUS.  L Aldus  Manutids (1450-1515).  Teo- 
baldo  Mannncci, better  known  as  Aldo  Manuzio,  the  founder 
of  tha  Aldine  press,  was  born  in  1450  at  Sermoneta  in  the 
Papal  States.  He  received  a scholar's  training,  studying 
Latin  at  Rome  under  Gasparino  da  Verona,  and  Greek  at 
Ferrara  underGuarino  da  Verona.  Having  qualified  himself 
for  the  career  of  a humanist,  according  to  the  custom  of  the 
century,  he  went  in  1462  to  reside  at  Mirandola  with  his 
old  friend  and  fellow-student,  the  illustrious  Giovanni 
Pico.  There  he  stayed  two  years,  prosecuting  his  studies 
in  Greek  literature.  Before  Pico  removed  to  Florence,  he 
procured  for  Aldo  the  post  of  tutor  to  his  nephews  Alberto 
and  Lionello  Pio,  princes  of  Carpi.  To  Alberto  PiO  the 
world  owes  a debt  of  gratitude,  inasmuch  as  he  supplied 
Aldo  with  funds  for  starting  his  printing  press,  and  gnv$ 
him  lands  at  Carpi,  It  was  Aldo’s  ambition  to  secure  the 
literature  of  Greece  from  further  accident  by  committing 
its  chief  masterpieces  to  type ; and  the  history  of  his  lifq 
is  the  record  of  the  execution  of  this  gigautic  task.  Before 
his  time  four  Italian  towns  had  won  the  honours  of  Greek 
publications; — Milan,  with  the  grammar  of  Loscaria,  iEsopi 
Theocritus,  a Greek  Psalter,  and  Isocrates,  between  1476 
and  1493;  Venice,  with  the  Erotemata  of  Chrysoloras  in 
1484;  Vicenza,  with  reprints  of  Lascaria’s  grammar  and 
the  Erotemata , in  1488  and  1490 ; Florence,  with  Alopa’a 
Homer,  in  1488.  Of  these  works,  only  three,  the  Milanese 
Thoocritus  and  Isocrates  and  the  Florentine  Homer,  were 
classics.  Aldo  selected  Venice  as  the  most  appropriate 
station  for  his  labours.  He  settled  there  in  1490,  and  soon 
afterwards  gave  to  the  world  editions  of  the  Hero  and 
Leander  of  Musseua,  the  Galcomyomachia,  and  the  Greek 
Psalter.  These  have  no  date;  but  they  are  the  earliest 
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tracts  issued  from  his  press,  and  are  called  by  bim 
“ Precursors  of  the  Greek  Library." 

At  Venice  Aldo  gathered  an  army  of  Greek  scholars  and 
compositors  arouud  him.  His  trade  was  carried  on  by 
Greeks,  ana  Greek  was  the  language  of  his  household. 
Instructions  to  type-setters  and  binders  were  given  in 
Greek.  The  prefaces  to  his  editions  were  written  in 
Greek.  Greeks  from  Crete  collated  MSS.,  read  proofs, 
aad  gave  modols  of  calligraphy  for  casts  of  Greek  type. 
Not  counting  the  craftsmen  employed  in  merely  manual 
labour,  Aldo  entertained  as  many  as-  thirty  of  these  Greek 
assistants  in  his  family.  His  own  industry  and  energy 
were  unremitting.  In  1 495  he  issued  the  first  volume  of 
his  Aristotle.  Four  more  volumes  completed  the  work  iu 
1 497-98.  Nine  comedies  of  Aristophanes  appeared  in 
1498.  Thucydides,  Sophocles,  and  Herodotus  followed  iu 
1502 ; Xenophon’s  Hellenics  and  Euripides  in  1503 ; 
Demosthenes  in  1504.  The  troubles  of  Italy,  which  pressed 
hetvily  on  Venice  ot  this  epoch,  suspended  Aldo’s  labours 
for  a while.  But  in  1508  he  resumed  his  series  with  an 
edition  of  the  minor  Greek  orators;  and  in  1509  appeared 
the  lesser  works  of  Plutarch.  Then  came  another  stoppage, 
Tho  league’ of  Cambray  had  driven  Venice  back  to  her 
lagoons,  and  all  the  forces  of  the  republic  were  concentrated 
on  a struggle  to  the  death  with  the  allied  powers  of 
Europe.  In  1513  Aldo  reappeared  with  Plato,  which  he 
dedicated  to  Leo  X.  in  a preface  eloquently  and  earnestly 
comparing  the  miseries  of  warfare  and  the  woes  of  Italy 
with  the  sublime  and  tranquil  objects  of  the  student’s  life. 
Pindar,  Hesycbiua,  and  Athenmus  followed  in  1514. 

These  complete  the  list  of  Aldo’s  prime  services  to  Greek 
literature.  But  it  may  bo  well  in  this  place  to  observe 
that  his  successors  continued  his  work  by  giving  Pausaniaa, 
Strabo,  ASichylus,  Galen,  Hippocrates,  and  Longinus  to 
tho  world  in  first  editions.  Omission  bos  been  made  of 
Aldo’s  reprint#,  in  order. that  tho  attention  of  tho  reader 
might  be  concentrated  on  bis  labours  in  editing  Greek 
classics  from  MSS.  * Other  presses  were  at  work  in  Italy; 
and,  as  the  classics  issued  from  Florence,  Home,  or  Milan, 
Aldo  took  them  up,  bistowing  in  each  case  fresh  industry 
upon  the  collation  of  codices  and  the  correction  of  texts. 
Nor  was  the  Aldiue  press  idle  in  regard  to  Latin  and  Italian 
classics.  The  Asolani  of  Bembo,  the  colloctod  writings  of 
Poliziaoo,  the  Hypnerotoniaehia  PoliphilL,  Dante’s  Divine 
Comedy,  Petrarch’s  poems,  a collection  of  early  Latin  poets 
of  the  Christian  era,  tho  letters  of  the  younger  Pliny,  the 
poems  of  Pontanus,  Sannazzaro’s  Arcadia,  Quintilian, 
Valerius  Maximus,  and  tho  Adagia  of  Erasmus  were 
printed,  either  in  first  editions,  or  with  a beauty  of  type 
and  paper  nevor  reached  before,  between  the  years  1495 
and  1514.  For  these  Italian  and  Latin  editions  Aldo  had 
the  elegant  type  struck  which  bears  his  name.  It  is  said 
to  have  been  copied  from  Petrarch’s  handwriting,  and  was 
coat  under  the  direction  of  Francesco  da  Bologna,  who  ha# 
been  identified  by  Panizzi  with  Franria  tbe  painter. 

Aldo’s  enthusiasm  for  Greek  literature  was  not  confined 
to  tbe  priuting-room.  He  burned  with  a humanist’s 
athusiasm  for  the  book#  he  printed;  and  wo  may  well 
pause  astonished  at  his  industry,  when  we  remember  what 
\ task  it  was  in  that  ago  to  prepare  texts  of  authors 
numerous  aad  so  voluminous  from  MSS.  Whatever  tho 
students  of  this  century  may  think  of  Aldo’s  scholarship, 
they  must  allow  that  only  vast  erudition  and  thorough 
familiarity  with  tho  Greek  language  could  have  enabled 
him  to  accomplish  what  ho  did.  In  his  own  days  Aldo'a 
learning  won  the  hearty  acknowledgment  of  ripe  scholars. 
To  his  fellow  workers  he  was  uniformly  generous,  free 
from  jealousy,  and  prodigal  of  praise.  His  stores  of  MSS. 
were  a#  open  to  tho  learned  as  his  printed  book#  were 
liberal  given  to  tbe  public.  While  aiming  at  that 
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excellence  of  typography  which  reuders  his  edition#  tho 
treasures  of  the  book-collector,  he  strove  at  tho  same  time 
to  make  them  cheap.  We  may  perhaps  roughly  estimate 
the  current  price  of  his  pocket  series  of  Greek,  Latio,  and 
‘Italian  classics,  begun  in  i501,  at  2s.  per  volume  of  our 
present  money.  Tho  five  volumes  of  the  Aristotle  cost 
about  £&.  His  great  undertaking  was  carried  on  under 
continual  difficulties,  arising  from  strikes  among  his 
workmen,  the  piracies  of  rivals,  and  the  interruptions  -of 
war.  When  he  died,  bequeathing  Greek  literature  os  an 
inalienable  possession  to  tho  world,  he  was  a poor  man. 
In  order  to  promote  Greek  studies,  Aldo  founded  an 
academy  of  Hellenists  in  1589  under  the  title  of  the  New 
Academy.  Its  rules  were  written  in  Greek.  Tts  mem- 
bers were  obliged  to  speak  Greek.  Their  names  were 
Hellenized,  and  their  official  titles  were  Greek.  The 
biographies  of  all  the  famous  men  who  were  enrolled  in 
this  academy  must  be  sought  in  the  pages  of  Didot’s  Aide 
M a mice.  It  is  enough  here  to  mention  that  they  included 
Erasmus  and  the  English  Linacre. 

In  1499  Aldo  married  Maria,  daughter  of  Andrea 
Torresano  of  Asolo.  Andrea  had  already  bought  the  press 
established  . by  Nicholas  Jenson  at  Venice.  Therefore 
AJdo’s  marriage  combined  tro  important  publishing  firms. 
Henceforth  the  names  Aldus  and  Asolanus  were  as- 
sociated on  tho  title  pages  of  the  Aldino  publications ; 
and  after  Aldo’s  death  in  1515,  Andrea  and  his  two  sons 
carried  on  the  business  during  the  minority  of  Aldo’s 
children.  The  device  of  the  dolphin  and  tbe  anchor,  and 
the  motto/ctfina  lente,  which  indicated  quickness  combined 
with  firmness  in  the  execution  of  a great  scheme,  were 
never  wholly  abandoned  by  the  Aldines  until  the  expiration 
of  their  firm  in  the  third  generation. 

IL  Paulus  Mandtiu#  (1512-1574).  By  his  marriage 
with  Maria  Torresano,  Aldo  had  three  sons,  the  youngest  of 
whom,  Paolo,  was  born  in  1512.  He  had  the  misfortune 
to  lose  his  father  at  the  age  of  two.  After  this  event  his 
grandfather  and  two  uncles,  the  three  Asolani,  carried  on 
the  Aldinc  nress,  while  Paolo  prosecuted  his  early  studies 
with  unremitting  industry  at  Venice.  Excessive  applica- 
tion hurt  his  health,  which  remained  weak  during  the  rest 
of  htB  life.  At  the  age  of  twenty-one  he  had  acquired  a 
solid  reputation  for  scholarship  and  learning.  In  1533 
Paolo  undertook  the  conduct  of  his  father’s  business,  which 
had  latterly- been  much  neglected  by  his  uncles.  In  the 
interregnum  between  Aldo’s  death  and  Paolo’s  succession 
(1514-33)  tho  Asolani  continued  to  issue  books,  the 
best  of  which  were  Latin  classics.  Bat,. though  their 
publications  count  a large  number  of  first  editions,  and 
some  are  works  of  considerable  magnitude,  they  were  not 
brought  out  with  the  scholarly  perfection  at  which  Aldo 
aimed.  The  Asolani  attempted  to  perform  the  whole 
dnties  of  editing,  and  to  reserve  all  its  honours  for  them- 
selves, dispensing  with  the  service  of  competent  colla- 
borators. The  result  was  that  some  of  their  editions, 
especially  their  dEschylus  of  1518,  are  singularly  bad. 
Paolo  determined  to  restore  the  glories  of  the  house,  and 
in  1540  ho  separated  from  his  ancles.  The  field  of  Greek 
literature  having  been  well-nigh  exhausted,  he  devoted 
himself  principally  to  the  Latin  classics.  He  was  a 
passionate  Ciceronian,  and  perhaps  his  chief  contributions 
to  scholarship  are  the  corrected  editions  of  Cicero’s  letters 
and  orations,  his  own  epistles  in  a Ciceronian  style,  and 
his  Latin  version  of  Demosthenes  Throughout  his  life  he 
combined  the  occupations  of  a student  and  a printer, 
winning  an  even  higher  celebrity  in  tho  former  field  than 
his  fathor  had  done.  Four  treatises  from  his  pen  on 
Uoman  antiquities  deserve  to  be  commemorated  for  their 
erudition  no  loss  than  for  the  elegance  of  their  Latinity. 
Several  Italian  cities  contended  for  the  possession  of  so 
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rare  ft  man;  und  he  received  tempting  offers  from  the 
Spanish  court.  Yet  his  life  was  & long  struggle  with 
pecuniary  difficulties.  To  prepare  correct  editions  of  the 
classics,  and  to  print  them  m a splendid  style,  lias  always 
been  a costly  undertaking.  And,  though  Paolo’s  publica- 
tions were  highly  esteemed,  their  sale  was  slow.  In  1556 
he  received  for  a time  external  support  from  the  Venetian 
Academy,  founded  by  Federigo  Badoaro.  But  Badoaro 
failed  disgracefully  in  1559,  and  the  academy  was  extinct 
iu  1562.  Meanwhile  Paolo  had  established  his  brother, 
Antonio,  a man  of  good  parts  but  indifferent  conduct,  in  a 
printing  office  and  book  shop  at  Bologna.  Antonio  died 
in  1559,  having  been  a source  of  trouble  and  expense  to 
Paolo  during  the  last  four  years  of  his  life.  Other 
pecuniary  embarrassments  arose  from  a.  contract  for 
supplying  fish  to  Venice,  into  which  Paolo  had  somewhat 
strangely  entered  with  the  Government  In.  1561  Pope 
Pius  IV.  invited  him  to  Home,  offering  him  a yearly  stipend 
of  500  ducats,  and  undertaking  to  establish  and  maintain 
his  press  there.  The  profits  on  publications  were  to  be 
divided  between  Paolo  Manoxio  and  the  apostolic  camera. 
Paolo  accepted  the  invitation,  and  spent  the  larger  portion 
of  his  life,  under  three  papacies,  with  varying  fortunes,  in 
the  city  of  Home,  Illbealih,  the  commercial  interests 
he  had  left  behind  at  Venice,  and  the  coldness  shown  him 
by  Tope  Pius  V.,  induced  him  at  various  times  and  for 
several  reasons  to  leave  Home.  But  of  these  excursions  it 
is  not  necessary  to  take  particular  notice.  As  was  natural, 
his  editions  after  his  removal  to  Home  were  meetly  Latin 
works  of  theology  and  Biblical  or  patristic  literature. 

Tftolo  married  his  wife,  Caterina  Odoni,  in  1546.  She 
brought  him  three  sons  and  one  daughter.  His  eldest  son, 
the  younger  Aldus,  succeeded  him  iu  the  management  of 
the  Venetian  printing  house  when  his  father  settled  at 
Home  in  1561.  Paolo  had  never  been  a strong  man,  and 
his  health  was  overtaxed  with  studies  and  commercial 
worries.  Yet  he  lived  into  his  sixty-second  year,  and  died 
at  Rome  in  1574. 

IIL  Aldus  Manutius,  Junior  (1547-1597).  The 
younger  Aldo,  bom  in  the  year  after  his  father  Paolo’s 
marriage,  cradled  in  scholarship,  and  suckled  as  it  were  with 
printer’s  ink,  proved  what  is  called  an  infant  prodigy.  When 
he  was  nine  years  old,  his  name  was  placed  upon  the  title 
page  of  the  famous  Eltgame  della  lingua  Totcana  e Latina. 
What  his  share  was  in  that  really  excellent  selection  cannot 
be  ascertained ; but  it  is  hardly  possible  that  a boy  of  nine 
could  have  compiled  it  without  assistance.  The  Elegante 
was  probably  a book  made  for  his  instruction  and  in  his 
company  by  his  father.  Ia  1561,  at  the  age  of  fourteen, 
he  produced  a work  upon  Latin  spelling,  called  Ortho- 
graphia  Ratio.  During  a visit  to  his  father  &t  Rome  in 
the  next  year,  he  was  able  to  improve  this  treatise  by 
the  study  of  inscriptions,  and  in  1575  he  completed  his 
labours  in  the  same  field  by  the  publication  of  an  Epitome 
Orthographia.  Whether  Aldo  was  the  sole  composer  of 
the  work  on  spelling,  in  ite  first  edition,  may  be  doubted ; 
hut  ho  appropriated  the  subject  and  made  it  his  own. 
Probably  his  greatest  service  to  scholarship  is  this  analysis 
of  the  principles  of  orthography  in  Latin. 

Aldo  remained  at  Venice,  prosecuting  studies  in  literature 
and  superintending  the  Aldine  press.  But  in  these  days 

early  manhood  he  was  not  satisfied  with  the  career  of 
choiarahio  and  business.  At  one  time  be  hankered  after 
the  more  worldly  honours  of  the  law,  at  another  he  built 
a country  house  at  Asolo,  perplexing  his  father,  who  had 
given  him  too  easy  independence,  with  the  humours  of  his 
age.  A marriage  came  to  make  these  matters  straight 
The  Ginnta  family  had  been  steadily  rising  in  tbe  world  as 
printers,  in  proportion  as  the  Aldi  declined  through  want 
of  concentration  upon  commerce.  In  1572  Aldo  took  for 
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his  wife  Francesca  Lucrezia,  daughter  of  Bartolommeo 
Giunta,  aud  great-grandchild  of  the  first  Giunta,  who 
founded  the  famous  printing  house  in  Venice.  This  Was 
an  alliance  which  augured  well  for  the  future  of  tbe 
Aldines,  especially  as  the  young  husband,  in  the  midst  of 
distractions,  had  recently  found  time  to  publish  a new 
revised  edition  of  Velleius  Paterculus.  Two  years  later 
the  death  of  his  father  at  Rome  placed  Aldo  at  the  head  of 
the  firm.  In  concert  with  his  new  relati'^s,  the  Giunta, 
lie  now  edited  an  extensive  collection  of  Italian  letters, 
and  in  1576  he  appeared  again  before  the  public  as  a critic 
with  his  commentary  upou  the  Art  Pottica  of  Horace. 
Priuting,  iu'  this  case,  as  ia  the  case  of  his  father,  went 
hand  in  hand  with  original  authorship.  About  the  same 
time,  that  is  to  say,  about  the  year  1576,  he  was  appointed 
professor  of  literature  to  the  Cancelleria  at  Venice.  The 
Aldine  press  continued  through  this  period  to  issue  books, 
but  nono  of  signal  merit;  and  in  1585  Aldo  determined  to 
quit  his  native  city  for  Bologna,  where  he  occupied  the 
chair  of  eloquence  for  a few  months.  In  1587  he  left 
Bologna  for  Pisa,  and  there,  in  his  quality  of  professor,  he 
made  the  curious  mistake  of  printing  Alberti’s  comedy 
Philodoxitu  as  a work  of  the  classic  Lepidua.  Sixtus  V. 
drew  him  io  1588  from  Tuscany  to  Home;  and  at  Home 
he  hoped  to  make  a permanent  settlement  as  lecturer.  But 
his  public  lessons  were  ill  attended,  and  he  soon  fell  back 
npon  bis  old  vocation  of  publisher  under  the  patronage  of 
a new  pope,  Clement  VIIL  In  the  tenth  year  of  his 
residence  at  Home,  that  is,  in  1597,  he  died,  leaving 
children,  but  none  who  cared  or  had»capacity  to  carry  on 
the  Aldine  press.  Aldo  himself,  though  a precocious 
student,  a scholar  of  no  mean  ability,  and  a publisher  of 
some  distinction,  was  the  least  remarkable  of  the  three  men 
who  gave  books  to  the  public  under  tho  old  Aldine  ensign. 
Times  had  changed  in  Italy  since  Aldo  the  elder  conceived 
the  great  idea  of  reaping  for  the  press  the  harvest  of  Greek 
literature.  And  his  posterity  hod  changed  with  the  times 
for  the  wdree.  This  does  not  of  necessity  mean  that  we 
should  adopt  Scaligeris  critique  of  the  younger  Aldo 
without  reservation.  Scaliger  called  him  “a  poverty- 
stricken  talent,  slow  in  operation;  his  work  is  veiy 
commonplace ; he  aped  his  father.**  What  is  true  in  this 
Remark  lies  partly  in  the  fact  that  scholarship  in  Aldo’s 
days  had  flown  beyond  the  Alps,  where  a new  growth  of 
erudition,  on  a basis  different  from  that  of  the  Italian 
Renaissance,  had  begun. 

Kenouard’s  Annalea  d*  t Imprimeru  des  Ahlce,  Paris,  1834,  sad 
Didot’ a Aide  Manute,  Paris,  1873,  cod  tain  all  necessary  informa- 
tion regnrding  the  lives  of  tbe  Manutii  and  their  publica- 
tions. (J.  A.  S.) 

MANZONI,  Alessandro  Francesco  Tommaso 
Antonio  (1785-1873),  founder  of  the  romantic  school  in 
Italian  literature,  was  bom  ot  Milan,  March  7,  1785. 
Don  Pietro,  his  father,  then  about  fifty,  represented  an  old 
family  settled  near  Lecco,  but  originally  feudal  lords  of 
Barzio,  in  the  Valsaesina,  where  the  memory  of  their 
violence  is  still  perpetuated  in  a local  proverb,  comparing 
it  to  that  of  the  mountain  torrent.  The  poet's  maternal 
grandfather,  Cesare  Beccaria,  was  a well-known  author,  and 
his  r other  Giulia  a woman  of  some  literary  ability. 
Manzoni’s  intellect  was  slow  in  maturing,  and  at  the 
various  colleges  where  his  school  days  were  passed  he 
ranked  among  tho  dunces.  At  fifteen,  howevor,  he 
developed  a passion  for  poetry,  and  wrote  two  sonnets  of 
considerable  merit.  On  the  death  of  his  father  in  1805, 
he  joined  his  mother  at  Auteuil,  and  spent  two  years  there, 
mixing  in  the  literary  set  of  the  so-called  “ ideal ogues,” 
philosophers  of  the  18th  century  school,  among  whom  he 
mado  many  friends,  notably  Claude  FaurieL  There  too  he 
imbibed  the  negative  creed  of  Voltairianism,  and  only  after 
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his  marriage,  and  under  the  influence  of  his  wife,  did  he 
•xchange  it  for  that  fervent  Catholicism  which  coloured 
liia  later  life.  In  1606-7,  while  at  Auteuil,  he  first  ap- 
peared before  the  public  as  a poet  with  two  pieces,  one 
entitled  Urania,  in  the  classical  style,  of  which  he  became 
later  the  most  conspicuous  adversary,  tho  other  an  elegy 
in  blank  verse,  on  the  death  of  Count  Carlo  Imbonati,  from 
vtfom,  through  his  mother,  he  inherited  considerable 
property,  including  the  villa  of  Bruanglio,  thenceforward 
his  principal  residence. 

Manzoni’s  marriage  in  1808  to  Henriette  Blondel, 
daughter  of  a Genevese  banker,  proved  a most  happy 
one,  and  he  led  for  many  years  a retired  domestic  life, 
divided  between  literature  and  the  picturesque  husbandry 
of  Lombardy.  His  intellectual  energy  at  this  period  was 
devoted  to  the  composition  of  tho  Inni  Sacri , a series  of 
sacred  lyrics,  and  a treatise  on  Catholic  morality,  forming 
a task  undertaken  under  religious  guidance,  in  reparation 
for  his  early  lapse  from  faith.  In  1818  he  had  to  sell  his 
paternal  inheritance,  as  his  affairs  had  gone  to  ruin  in  the 
hands  of  a dishonest  agent.  The  beautiful  villa  II  Galeotto, 
whero  he  had  spent  his  childish  years  amid  the  scenery  he 
afterwards  immortalized,  then  passed  from  his  hands,  to 
his  great  regret.  His  characteristic  generosity  was  shown 
on  this  occasion  in  his  dealings  with  his  peasants,  who  on 
settling  their  accounts  were  found  heavily  indebted  to  him. 
He  nut  only  cancelled  on  the  spot  the  record  of  all  sums 
owing  to  him,  but  bade  them  keep  for  themselves  the 
whole  of  tho  coming  maize  harvest. 

In  1819  Manzoni  published  his  first  tragedy,  II  Conte 
di  Carmagnola,  w hich,  boldly  violating  all  classical  con- 
ventionalisms, excited  a lively  controversy.  It  was  severely 
criticized  in  the  Quarterly  Review , in  an  article  to  which 
Goethe  replied  in  its  defence,  “one  genius,”  as  Count  de 
Gubernatis  remarks,  “having  divined  the  other/’  Tho 
death  of  Napoleon  in  1821  inspired  Manzoni’s  powerful 
stanzas  II  Cinque  Alaggio,  tho  most  popular  lyric  in  the 
Italian  language. 

The  political  events  of  that  year,  and  the  imprisonment 
of  many  of  his  friends,  weighed  much  on  Manzoni's  mind, 
ani  the  historical  studies  in  which  ho  sought  distraction 
during  his  subsequent  retirement  at  Brusuglio,  suggested 
his  great  work.  Round  the  episode  of  the  Innominato, 
historically  identified  with  Bernardino  Visconti,  I Promem 
Upon  began  to  grow  into  shape,  and  was  completed  in 
September  1822.  The  work  when  published,  after  revision 
by  friends  in  1825-27,  at  the  rate  of  a volume  a year,  at 
once  Raised  its  author  to  the  first  rank  of  literary  fame. 
Iu  tho  interim  of  its  composition  in  1822,  Manzoni 
published  his  second  tragedy  Adelchi,  turning  on  the  over- 
throw by  Charlemagne  of  the  Lombard  domination  in 
Italy,  and  containing  many  veiled  allusions  to  the  existing 
Austrian  rule. 

With  these  works  Manzoni’s  literary  career  waa  practi- 
cally closed.  The  end  of  the  poet’s  long  life  was  Baddened 
by  domestic  sorrows.  The  loss  of  his  wife  iu  1833  was 
followed  by  that  of  several  of  his  children,  and  of  his 
mother,  to  whom  he  was  fondly  attached.  In  1837  he 
married  his  second  wife,  Teresa  Bocri,  widow  of  Count 
Stampa,  whom  he  also  survived,  while  of  nine  children 
horn  tc  him  in  his  two  marriages,  a\l  but  two  preceded  him 

ihu  grave.  The  death  of  his  eldest  son,  Pier  Luigi,  on 
April  28,  1873,  was  the  final  blow  which  hastened  his  end; 
‘•ie  tell  ill  immediately,  and  died  of  cerebral  meningitis, 
May  22,  aged  eighty-eight.  His  country  mourned  him 
with  almost  royal  pomp,  and  his  remains,  after  lying  in 
state  for  some  days,  were  followed  to  the  cemetery  of  Milan 
by  a vast  cortege,  including  the  royal  princes  and  all  the 
great  officers  of  state.  But  his  noblest  monument  was 
Verdi’s  Requiem*  specially  written  to  honour  hi*  memoir. 
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Manzoni's  position  in  literature  is  unique;  for,  while  toe  romantic 
Renaissance  produced  in  other  countries  a galaxy  of  geniua,  in  Italy 
it  remained  embodied  in  him  alone,  since  none  of  his  disciples  came 
near  enough  to  be  classed  with  him.  Scott  declared  I Promessi 
Sposi  the  finest  novel  over  written;  and,  if  we  take  as  our  standard 
loftiness  of  aim  combined  with  ingenuous  simplicity  of  style,  and 
Titianesque  power  of  character  painting  relieved  by  an  under- 
current of  subtle  irony  giving  point  to  every  trivial  incident,  we 
need  scarcely  dispute  his  verdict  It  occupies  the  same  piece  iu 
Italian  as  Don  Quixote  in  Spanish  literature,  overshadowing  in 
similar  fashion  the  whole  field  of  subsequent  fiction.  Manzoni's 
poetry  cannot  be  classed  so  high,  and,  despite  its  nervous  diction  snd 
epigrammatic  intensity  of  thought,  it  is -as  a great  master  of  Italian 
prose  that  lie  will  go  down  to  posterity. 

Of  exalted  private  character,  Manzoni  furnishes  an  almost  solitary 
instance  of  a poet  whoso  life  contains  no  note  of  discord  with  the 
loftiest  standard  presented  by  bis  works.  The  highest  genius,  dis- 
ciplined by  still  higher  moral  self-control,  produced  in  him  the  rare 
spectacle  of  a perfect  equilibrium  of  forces  in  s powerful  mind, 
llis  presence  was  impressive,  and  his  speech,  though  retarded  by  a 
alight  impediment,  so  full  of  wisdom  that  xommaseo  declared  he 
had  learned  more  from  his  conversation  than  from  all  the  books  lie 
had  ever  read.  At  the  same  time  he  had  that  exquisite  courtesy 
in  listening  which  gave  to  those  who  addressed  him  the  sense 
of  having  spoken  well.  No  rann  ever  attained  to  greater  honour 
from  his  contemporaries,  or  sought  it  lesa,  and  few  have  joined 
such  rare  intellectual  gifts  to  so  much  gracious  humility  of  mind 
and  manners.  His  warmth  of  affection,  tenderness  of  sympathy, 
and  universal  benevolence  endeared  him  to  his  friends  and  fellow- 
citizens,  while  by  his  countrymen  at  large  he  was  revered  as  tbs 
sage  and  patriarch  of  Italian  letters. 

In  addition  to  the  wurks  already  named,  he  wrote  La  Storia  della 
Colonna  Infame,  and  a small  treat  Us  on  the  Italian  language. 
I Promessi  Sposi,  laboriously  revised  by  the  author  in  acc<ydauce 
with  the  Tuscan  idiom,  has  gone  through  118  Italian,  19  French, 
17  German,  and  10  English  editions. 

MoarapMeal  tketchea  of  Manzoni  haze  be  on  rtctafly  pabll*hed  by  Ozare 
Can'd  (lSMX  B^neilaUo  Prtna.Glullo  Coreww.  Aasalo  de  GoberoatU,  Antonio 
Stoppanl  (lili  #ar|y  /ears),  and  other*.  Soma  of  hia  letters  hare  b«i  published 
by  OSo*annl  Sforta,  and  a work  entitled,  Onmm**ta  8 tori' 9 mu  / Sp*u, 

by  Ozare  Caulk.  Sea  ulio  the  tassy  oo  " Fsorlrl " la  Salute- Be ttrc'a  Portraits 
Contemporatus,  vol.  lr. 

MAORI ES.  See  New  Zealand. 

MAP.  1.  First  Essays  in  Slap-making. — A a each  man 
stands  in  the  centre  of  his  horizon  and  the  portion  of  the 
earth’s  surface  which  lies  within  his  raDge  of  vision  has  the 
appearance  of  a disk,  the  whole  world  was  in  ancient  times 
conceived  as  a disk  surrounded  by  tho  sea.  It  was  con- 
sequently not  uncommon  for  a people  to  imagine — as  was 
tho  case  we  know  with  the  Chinese,  the  Hindus,  the 
Chaldeans,  the  Jews,  the  Arabs,  and  even  the  ancient 
Peruvians — that  it  occupied  the  middle  part  of  the  world. 
The  wider  a people’s  range  of  vision,  the  wider  was  the 
disk  of  the  world  represented.  A circular  surface  is  thus 
the  simplest  form  for  a mappa  mundi  or  map  of  the  world ; 
and  it  is  met  with  both  in  antiquity  and  in  the  Middle 
Ages.  The  extent  of  the  circle  of  vision  depends  among 
uncivilized  peoples  on  their  way  of  life.  Wandering  tribes 
have  seen  more  of  the  world  than  settled  tribes;  and 
hunters,  fishers,  and  seamen  make  the  widest  excursions. 
Among  them  consequently  we  find  tho  beginnings  of  map- 
making; and  Eskimo,  Indians*  and  Polynesians,  for 
example,  show  in  this  matter  astonishing  quickness  of 
apprehension,  while  among  the  settled  Negro  tribes,  on 
the  other  hand,  there  are  no  maps.  A map  drawn  hy 
an  Eskimo  woman  enabled  Sir  Edward  Parry  to  discover 
Fury  and  Hecia  Strait ; M ‘Clin  toe  X during  ms  enueavonrs 
to  clear  up  the  fate  of  the  Franklin  expedition  repeatedly 
got  the  Eskimo  to  draw  coast-maps  of  the  Arctic  lands; 
and  many  similar  instances  are  given  by  Andree,  “ Begin- 
nings of  Cartography,”  Globus,  xxxi.  pp.  24-27,  37-43. 

Turning  to  civilized  peoples,  it  is  among  the  Egyptians 
that  we  find  the  earliest  recorded  examples  of  carto- 
graphic representation.  Apollonius  of  Rhodes  (bom 
230  B.&)  reports  in  his  Argonautira  (iv.  279)  that  the 
Egyptians  of  Colchis,  a colony  dating  from  the  time  of 
Ramses  If.  (1),  had  preserved  as  heirlooms  certain  wooden 
tablets  (fay>/7<tc)  on  which  land  and  sea,  roads  and  highways, 
we™  accurately  indicated ; Eustathius,  ip  his  commentary 
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on  Dionysius  Periegetes,  mentions  that  SeaottrU  the  I to  geography  was  made  by  the  famous  Arctic  navigator 
Egyptian  king  caused  route-maps  to  be  prepared  ; and  » Pythe&s  of  Marseilles,  about  326  ac. ; it  is  from  him  that 


Btrabo  also  refers  to  certain  cld  map®  in  the  librury  of 
Eratosthenes  iu  which  Meroe  and  the  south  end  of  the 
(peninsula  of  India  were  placed  on  the  same  parallel  of 
latitude.  These  statements  have  been  confirmed  by  tbo 
actual  discovery  of  such  maps  and  plans  on  old  Egyptian 
papyrus-rolls.  Birch  has,  for  instance,  identified  a drawing 
on  a papyrus  in  the  Turin  Museum  as  the  topographical 
map  of  a gold-mining  district  in  Nubia.  The  perspective 
in  this  case  is  very  childish  : in  order  to  show  that  the  road 
leads  between  two  mountain-chains,  the  mountains  on  one 
side  of  the  road  are  inverted  (comp.  Lepsius,  Urban - 
denbiteh,  pi  xxii.).  This  map  is  one  thousand  yean  older 
than  that  of  Anaximander,  who  was  considered  by  the 
Greeks  as  the  inventor  of  cartography.  On  another  sheet 
appears  a representation  of  tho  victorious  return  of  Set  bus 
L (1443-1392  B.C.)  from  Asia,  showing  the  road  from 
Pelusium  by  Leontopolis  to  Heroopolis,  Lake  Timsah  with 
fish  ift  it,  the  canal  from  the  Nile  with  crocodiles,  and 
at  Heroopolis  a bridge  over  the  canal  Similar  picture- 
maps  were  discovered  by  Layard  in  Assyria  (Wineveh  and 
Babylon,  p.  231  *?.,  1867).  The  ancient  Babylonians  have 
also  the  high  distinction  of  having  divided  space  and  time 
in  a way  that  allowed  scientific  measurements  to  be  made 
after  the  still  customary,  method.  It  was  they  who  origiu- 
ated  the  division  of  the  ecliptic  into  twelve  signs  and  later 
into  360  degrees  ; and  the  division  of  the  circle  into  3G0 
degrees  with  60  minutes  to  the  degree  and  60  seconds  to  the 
minute,  as  well  os  tho  corresponding  division  of  tho  hour, 
was  the  outcome  of  their  sexagesimal  system  of  numeration. 
This  method  of  division  was  introduced  among  the  Greeks 
by  Hipparchus  (150  B.C.),  and  obtained  general  currency 
through  the  geographer  Ptolemy  (150  A.D.).  By  this 
means  were  provided  tho  elements  necessary  for  the  astro- 
nomical determination  of  geographical  position.  Among 
the  Egyptians  and  Babylonians  map- making  remained  in 
its  first  infantilo  stage ; its  scientific  development  was 
received  at  the  hands  of  the  Greeks. 

2.  Development  of  Map-r, idling  among  the  G reels, — 
In  Homer  the  “ circumfluent  ocean  M represents  the  horizon 
which  bounds  the  disk  of  the  world ; the  scientific  treat- 
ment of  geography  and  map-making  has  its  origin  among 
the  Ionic  Greeks  of  Asia  Minor.  Anaximander,  a pupil 
of  Thales  (about  5G0  b.c\),  sketched  the  first  map  (ytwypa- 
i raYa£),  and  was  the  first  who  sought  to  deter- 
mine the  compass  of  tho  earth  (the  world-disk)  and  the  6ea. 
As  the  Greeks  gradually  extended  their  journeys  as  far  as 
India  in  the  East  and  the  Atlantic  in  the  West,  the  con- 
viction gained  ground  that  the  world-disk  could  not  be 
bounded  by  a regular  circular  outline.  About  one  hundred 
years  after  Anaximander,  Democritus  of  Abdert  ventured 
to  draw  a new  map  on  the  basis  of  his  own  observations 
(for  in  bis  extensive  wanderings  be  had  been  as  far  as 
Persia  and  perhaps  even  India);  and  in  opposition  to  the 
circulara  form  of  the  Ionians  he  gave  tho  world  an  oblong 
shape,  and  taught  that  from  east  to  west  it  was  half  as 
long  again  os  from  north  to  south.  Although  after  the 
time  of  Aristotle  the  tabular  or  flat-surface  theory  of  the 
figure  of  the  earth  was  expelled  by  tho  spherical  or  globe 
theory,  the  portion  of  the  earth’s  Burface  which  was  really 
known  retained  tho  same  oblong  Bbape  which  it  bad  with 
Democritus ; and  henco  wc  still  speak  of  longitude  and 
latitude,  that  is,  length  and  breadth.  It  was  on  this  basis 
also  that  the  far-travelled  HecaUeus  of  Miletus,  who  wrote 
his  r$5  irtpioSos  between  520  and  500  B.c.,  drew  up  bis 
map  ; for  the  representation  of  the  world  on  a brazen  tablet, 
which  was  shown  by  Aristagoras,  tyrant  of  Miletus,  to  King 
Cleomenes  of  Sparta,  was  probably  nothing  else  than  the 
world-map  of  Hecat&us.  The  first  application  of  astronomy 


we  obtain  the  first  observation  of  latitude,  and.  what  is  of 
some  importance,  this  is  for  Marseilles.  His  voyage  to  tho 
extreme  North  (TJiule)  was  undertaken  partly  for  the 
purpose  of  satisfying  himself  in  regard  to  the  figure  and 
size  of  the  earth.  Di  ere  arch  us  ot  Messana  in  Sicily,  a 
pupil  of  Aristotle’s  (310  B.C.),  made  the  first  approach  to 
a projection.  He  divided  tho  inhabited  the  known) 
world,  which  be  reckoned  to  be  one  and  a half  times  as 
long  as  it  was  broad,  into  a northern  and  a southern  half 
by  means  of  what  ho  considered  a straight  line  drawn  from 
the  pillars  of  Hercules,  through  Sicily,  the  Peloponnesus, 
Caria,  Lycia,  Pamphylia,  Cilicia,  and  across  the  Taurus  to 
the  Imaus  (Himalaya).  He  thus  drew  the  first  parallel  of 
latitude,  and  upon  this  basis  he  prepared  maps  which  were 
to  be  publicly  exhibited  in  a hall  (Agathem.,  § 5 ; Strabo, 
p»  1 05).  The  name  bidfftpaypa  oUovptvrjs,  i.e.,  partition 
of  the  inhabited  world,  was  given  to  tbo  base-line.  For  the 
next  material  improvement  we  are  indebted  to  the  famous 
astronomer  and  geographer  Eratosthenes  of  Cyrcne,  the 
keeper  of  the  Alexandrian  library  (276-196  B.C.).  He  was 
the  first  to  make  a rational  geodetic  measurement  for  the 
purpose  of  determining  the  size  of  the  earth,  and  he  col- 
lected in  his  Vetaypa<fnKa  the  whole  geographical  learnibg 
of  his  time.  This  work  has  unfortunately  been  lost,  but 
from  the  numerous  fragments  that  have  been  preserved, 
especially  by  Strabo,  it  is  possible  to  form  an  idea  of 
this  tbo  first  systematic  geography.  Starting  with  tha 
spherical  form  and  the  sue  of  tho  world,  it  gave  a descrip- 
tion of  the  oUovfilvif,  discussed  the  space  relations  of 
the  world-island,  and  estimated  its  extent  in  longitude 
and  latitude.  Oq  the  basis  of  the  diaphragm  of  Dicm- 
archus,  the  course  of  which  was  more  precisely  indicated, 
a series  of  seven  parallels  and  as  many  meridians  catting 
the  diaphragm  at  right  angles  were  drawn,  and  by  this 
means  the  inhabited  world  was  divided  to  the  north  and 
tho  south  of  the  diaphragm  into  a certain  number  of 
regular  divisions  to  which  the  name  of  sphragidia  or  seals 
was  given.  Then  follows  a description  of  the  countries 
in  the  several  “seals,’’  beginning  with  India.  In  this 
arrangement  we  may  recognize  the  first  attempt  to  con- 
struct a network  or  system  of  degrees.  As  numerous 
data  in  regard  to  distances  were  already  at  his  command, 
Eratosthenes  greatly  improved  on  the  old  maps  in  the 
matter  of  correctness ; but,  as  the  number  of  astronomical 
determinations  of  latitude  was  still  small,  and  the  intervals 
between  the  parallels  and  the  meridians  were  unequal  and 
conditioned  by  tho  available  data  in  regard  to  distance, 
bis  network  of  lines  was  far  from  being  an  exact 
mathematical  system.  Hipparchus  of  Nicaea  in  Bithynia, 
tho  greatest  astronomer  of  the  ancient  world  (about  150 
b.c.),  consequently  rejected  the  geography  of  Eratosthenes 
because  it  only  partially  utilized  the  abundant  resources 
provided  by  the  high  development  of  contemporary  mathe- 
matics and  astronomy.  Instead  of  the  uncertain  estimates 
of  distanco  and  direction  furnished  by  travellers,  only 
astronomical  determinations  of  latitude  and  longitude 
should,  be  maintained,  have  been  employed.  He  does  not 
appear,  however,  to  have  himself  written  a geo-  /ipv 
graphy  or  constructed  a map.  About  the  same 
time  Crates  of  Mallus  made  the  first  globe.  Oq  p.  ^ 
this  he  extended  the  Atlantic  Ocean  southward  to  g‘ 
tbo  south  pole,  placed  a corresponding  ocean  on  the  other 
hemisphere,  and,  in  the  belief  that  the  torrid  zone  could  be 
occupied  by  nothing  but  water,  ruo  an  Oceanic  belt  along 
the  lino  of  the  equator  (fig.  1).  In  the  four  segments  thus 
produced  he  set  four  semicircular  land-areas,  only  one  of 
which  was  known  to  the  ancient  world.  This  systematic 
figure  maintained  its  place  down  into  the  Middle  Ages,  aa 
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appears  from  tbe  ornamentation  of  the  globe  that  forms 
part  of  tbe  insignia  of  royalty. 

Marions  of  Tyre  (about  150  jld.)  was  the  first  who 
sought  to  give  effect  to  the  demand  made  by  Hipparchus 
for  a trustworthy  representation  of  the  countries  of  the 
world.  His  work  nufortun&tely  has  been  lost;  and  wc 
know  of  its  existence  only  from  his  successor  Claudius 
Ptolemy.  Without  Marinas,  however,  Ptolemy’s  work 
would  have  been  impossible;  aud  neither' of  them  was 
able  really  to  carry  out  Hipparchus’s  idea  of  determining 
the  latitude  and  longitude  for  every  place;  for  observa- 
tions of  latitude  were  known  only  for  Marseilles,  Syene, 
Alexandria,  Rhodes,  and  perhaps  a few  other  places,  and 
all  other  positions  were  obtained  by  reducing  distances 
to  degrees.  The  determination  of  longitudes  was  even 
more  difficult.  Ptolemy  possessed  only  the  contemporary 
observation  of  the  lunar  eclipse  in  Arbela  and  Carthage 
of  the  year  331  B.C.,  from  which  he  calculated  a dif- 
ference of  meridian  of  45*  10'  instead  of  34*  2’.  The 
longer  axis  of  the  Mediterranean  was  consequently  a third 
too  great,  62  degrees  of  the  meridian  being  assumed 
instead  of  41 and  from  this  there  resulted  an  exaggera- 
tion of  all  the  Mediterranean  countries,  which  was  corrected 
only  by  the  compass-maps  of  the  later  Middle  Ages. 
Ptolemy,  however  (availing  himself  of  the  stenographic 
projection  devised  by  Hipparchus),  corrected  an  important 
blunder  which  Marions  had  committed  through  neglecting 
to  take  account  of  the  sphericity  of  the  earth  and  con- 
structing a rectangular  system  of  degrees.  Like  M&rinus, 
he  counted  his  meridians  from  tbe  Canaries  (the  Fortunate 
Islands).  No  maps  appear  to  have  been  drawn  by  Ptolemy 
himself ; those  to  be  found  in  the  oldest  editions  of  his 
work  are  by  Agathod&mon  (a  mathematician  of  the  5th  (1) 
century  after  Christ),  though  accurately  based,  it  is  true,  on 
Ptolemy's  data.  The  oldest  MS.  of  Ptolemy  is  that  found 
in  the  Vatopedi  monastery  of  Mount  Athoe,  and  published 
by  Victor  Langlois  in  1867  olongwith  careful  reproductions 
of  the  maps.  It  dates  from  tbe  12th  or  13th  century. 
Besides  the  exaggeration  of  the  Mediterranean,  the  greatest 
blunders  of  Ptolemy  are  the  following: — the  European 
continent  between  the  Black  Sea  and  the  Baltic  is  too 
narrow;  India  is  not  represented  as  a peninsula;  Ceylon 
(Taprobane)  is  made  much  too  large  ; and  the  Indian 
Ocean  is  bounded  by  lands  towards  the  south  (Plate  VII.). 
But  in  spite  of  all  this  the  scientific  method  pursued  in  the 
representation  was  perfectly  correct  It  was  not  till  the 
Renaissance  that  a return  was  made  to  the  rational  treat- 
ment of  cartography  inaugurated  by  Ptolemy;  and  he 
then  became  the  teacher  of  the  modem  world. 

3.  Map-making  among  the  Roman*. — The  Romans  con- 
tributed nothing  to  the  development  of  the  scientific  method 
of  the  Greeks,  and  did  not  apply  astronomy  to  the  purposes 
of  cartography.  They  valued  maps  according  to  their 
practical  utility  as  implements  of  political  administration ; 
and  they  accordingly  attached  most  importance  to  the  route- 
map,  from  which  they  could  learn  the  roads,  the  stations, 
and  tbe  distances.  If  we  may  judge  by  the  few  examples 
which  have  been  preserved,  these  sketches  may,  distortions 
apart,  be  compared  with  our  railway  maps.  Cicero  and 
Seneca  mention  general  and  topographical  maps.  In  their 
time  the  military  routes  were  already  divided  into  stages, 
furnished  with  milestones,  and  consequently  measured. 
During  the  reign  of  Augustus  a survey  of  the  whole  Roman 
empire  was  carried  ont.  The  routes  were  mtrked  on 
parchment  rolls  for  the  purposes  of  military  and  civil 
administration.  A map  of  the  world  was  painted  in  a 
portico  at  Rome;  a map  of  Italy  was  to  bo  seen  in  the 
temple  of  Tel! ns.  Particularly  celebrated  was  Agrippa’s 
map.  Pliny  must  plainly  have  been  in  possession  of  maps 
to  keep  himself  right  in  regard  to  the  great  number  of 


names  which  he  records.  A map  of  the  Roman  empire 
was  drawn  up  under  Domitian.  The  emperors  of  the  2d, 
3d,  and  4th  centuries  caused  maps  to  be  constructed  and 
painted  on  the  walls  of.  public  buildings  in  the  cities  of 
Gaul,  as  for  example  in  Augustodunum  (Autun);  but  of 
this  class  unfortunately  none  has  been  preserved.  The 
only  Roman  map,  indeed,  of  the  imperial  epoch  which  h** 
come  down  to  us  is  the  Tabula  Peutingerxana,  which 
takes  its  modern  name  from  Conrad  Peutinger  of  Augsburg, 
who  possessed  it  in  the  16th  century.  It  is  now  preserved 
in  the  Imperial  Library  of  Vienna.  Its  origin  as  a map 
goes  back  at  least  to  the  3d  century  of  the  Christian  era, — 
to  the  time,  that  is,  of  Alexander  Severus ; but  tbe  actual 
copy  is  not  older  than  the  13th  century.  It  consists  of 
twelve  folio  sheets  of  parchment,  which  originally  formed 
one  long  strip.  It  has  been  published  by  Scheyb  (1753) 
and  Mannert  (1834),  and  in  excellent  facsimile  by 
Desjardins  (1869,  Ac.),  That  the  original  of  this  remark- 
able map  was  of  a circular  shape  has  been  satisfactorily 
proved,  the  pattern  followed  being  that  of  the  map  of  the 
world  in  the  portico  of  the  Campus  Agrippa*,  which  for 
centuries  retained  the  rank  of  a model  Probably, 
however,  such  an  orb  is  pictvs  was  not  exactly  round,  but 
rather  oval.  In  its  construction  effect  was  also  given  to 
tbe  opinion  current  from  the  time  of  Herodotus  that  tbe 
extent  of  the  inhabited  world  was  greater  from  east  to  west 
than  from  north  to  south.  From  this  it  is  clear  that  the 
Romans  had  not  advanced  beyond  the  earlier  Greek  con- 
ception, and  were  ignorant  of  die  astronomico-  mathematical 
method  inaugurated  by  Hipparchus. 

4.  Map-making  in  the  Middle  Age*. — The  scholastic 
Middle  Ages  confined  themselves  to  imitation  of  the  Roman 
orbes.  Fulness  of  detail,  moreover,  was  gradually  lost, 
meagreness  and  crudity  appearing  in  its  place.  Carto- 
graphy in  fact  fell  back  to  a second  childhood.  Fanatical 
exponents  of  the  orthodox  faith,  like  Lactantius,  looked 
with  disdain  on  all  scientific  culture.  Geographical  ques- 
tions were  of  no  interest  to  him  because  be  regarded  them 
os  mere  matters  of  opinion.  Astronomy  was  a piece  of 
fantastic  folly,  the  knowledge  of  distant  lands  mere  learned 
lumber.  “Qusb  beatitudo,”  he  exclaims,  “erit  mihi  propoeita 
si  sriero  unde  Nilus  oriatur  vel  quicquid  de  ccelo  physid 
delirant  ? **  As  this  narrow  conception  of  things  became  on 
the  whole  the  dominant  one,  .geography  end  map-making 
practically  ceased  to  exist.  The  doctrine  of  the  sphericity 
of  the  earth  was  placed  under  the  ban  of  the  church, 
and  people  went  back  to  the  Homeric  idtfa  of  a disk  sur- 
rounded by  the  ocean.  Isidore  of  Seville  ( ob . 636)  taught: 
“Orbis  a rotunditate  circuli  dictus  quia  eicut  rota  esL 
Undique  enim  Oceanus  circumfluens  ejus  in  circulo  ambit 
fines.  Divisns  est  autem  trifarie ; e quibns  una  pars  Asia, 
altera  Europa,  tertia  Africa,  quae  et  Libya  nuncupatur." 
Isidore  is  a master  of  false  etymological  inferences. 
Deriving  rotundita*  from  rota,  a wheel,  ho  declares  that 
consequently  the  earth  has  the  appearance  of  a wheel 
Hence  the  name  wheel-maps  has  been  given  to  all  those 
maps  of  Iho  earlier  Middle  Ages.  The  throe-fold  division 
which  he  gives  of  the  world-disk  kept  its  ground  for  cen- 
turies, end  the  figure  of  the  earth  put  on  the  miserable  gniso 
shown  in  fig.  2.  It  was  only  by  the  Greek  fathers  tLat  the 
doctrine  of  the  earth’s  sphericity  continued  to  be  taught; 
and,  os  the  knowledge  of  Greek  rapidly  died  out  in  western 
Europe,  the  fountain  was  dried  up  from  which  a better 
science  might  have  been  derived.  Many  minor  moditica- 

Itions  were  introduced  into  Iho  map  of  the  world,  but 
the  fundamental  type  remained  as  given  in  fig.  2. 
Jerusalem  lay  in  the  centre,  Paradise  in  the  extremo  cast 
Clever  artists  gave  life  to  the  disk  of  the  world  by  turreted 
pictures  of  towns — Jerusalem,  Troy,  Babylon,  Rome,  Ac., 
and  drew  Adam  and  Eve  in  the  midst  of  a Paradise  which 
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was  defended  by  a fence  ol  tliorns  or  of  flames,  and, being 
considered  the  highest  place  in  the  world,  was  always 
introduced  at  the  top  of  the  map  ! The  positions  cf 
Jerusalem  and  Paradise  served  to  fix  the  other  points. 
How  long  tills  conception  remained  in  vogue  appears  from 


One  na. 


Ooddwa. 
Fig,  2. 


toe  fact  that  in  1422  Leonardo  Duti,  in  a poem  on  the 
sphere  (DeUa  Sptra),  wrote,  “AT  within  an  O shows  the 
dieaign  *'  (UnT  dcnlrt  a uno  0 mostra  il  d it  eg  no),  thus  0. 
In  this  way  the  whole  science  of  cartography  sank  ’back 
below  the  level  attained  by  the  Ionian  Greeks. 

5.  Map-making  among  the  Arabian*. — The  first  develop- 
ment of  geographical  science  amoDg  the  Arabs  took  place 
at  Baghdad  about  772  A.D.,  in  the  reign  of  the  caliph 
Mansdr,  and  nnder  the  influence  of  an  Indian  astronomer 
and  mathematician;  and,  not  long  after  the  works  of  Euclid, 
Archimedes,  Aristotle,  and  Ptolemy  were  translated  into 
Arabic,  by  orders  of  the  caliph  Manilla  (813-833),  a degree 
was  measured  in  Mesopotamia  in  the  plain  of  Sinjar,  and  a 
system  of  the  world  (Basra  el-ard)  was  constructed  by  his 
librarian  Mohammed  ben  Musa  of  Khiva  (Alcharesmina),  in 
which  every  place  was  to  be  determined  by  longitude  and 
latitudo  in  the  style  of  Ptolemy.  But  the  science  split  up 
only  too  soon  into  a practical  and  a theoretical  (astronomical) 
section— the  one  treating  geography  (ja'raflyi)  as  the 
doctrine  of  routes  and  provinces,  tha  other  as  the  doctrine 
of  latitudes  and  longitudes.  Astronomy  contented  itself 
with  the  astronomical  determination  of  the  position  of 
places  without  drawing  maps  or  exerting  any  influence  on 
their  projection ; travellers  and  topographers  on  the  other 
hand  did  not  trouble  themselves  about  astronomy,  but  like 
Iatakhri  (c.  750)  or  Ibn  Haukal  (e.  750)  added  maps  to  their 
descriptions  which  were  destitute  of  any  system  of  degrees, 
and  betrayed  by  the  roughness  of  their  outlines  the  clumsi- 
ness of  the  draughtsman.  Ultimately,  like  Dimishki (1327), 
they  left  mathematical  geography  completely  out  of  their 
works,  Ibn  Haukal  having  already  declared  that  mathemati- 
cal division  only  brought  confusion  into  geography.  Only 
Edrfsfs  map,  engraved  for  King  Roger  II.  of  Sicily  upon  a 
silver  plate  (1164),  forma  an  exception  ; but,  as  it  was  not 
drawn  according  to  the  Ptolemaic  projection,  but  simply 
indicated  the  seven  climates,  it  was  after  all  but  an  unsuc- 
cessful copy  of  Ptolemy. 

6.  Nautuxrt  Map*.— The  nautical  (loxodromic  or  compass) 
maps,  which  make  their  firet  appearance  in  Italy  in  the 
13th  century,  indicate  a gratifying  improvement  in 
cartography  after  a long  period  of  stagnation.  These  maps 
were  constructed  with  the  aid  of  the  compass,  and  took  tho 
name  of  compase-maps  because  they  are  covered  with  the 
figure  of  a compass  from  which  numerous  straight  lines 
radiate  out  in  all  directions  over  the  nheet  The  fact  that 
the  magnet  turns  towards  the  north  is  first  mentionol  in 


1187.  Flavio  Gioja  of  Amalfi  was  perhaps  the  first  to 
mako  a mariner's  compass  and  to  teach  seamen  ths  use  of 
that  important  instrument  The  Italians  divided  the 
compass  into  eight  parts  (venti),  assigning  45*  to  each — 
Tramontane  (X.),  Greco  (N.E.),  Levant©  (E.),  Sirocco 
(S.E.),  Ostro  (S.),  Libeccio  or  Garbino  (S.  W.),  Ponente  (W.), 
Maestro  (N.W.).  Every  division  bad  four  quarters  (quart© 
di  vento),  each  of  1 1 \ degrees.  The  maps  were  produced  tr 
! follows.  The  courses  of  individual  ships  were  first  of  all 
inserted  as  straight  lines,  calculated  according  to  the 
distances  traversed,  from  particular  porta,  as  Genoa  or 
Venice,  to  othor  ports,  and  when  a good  supply  of  such 
material  had  been  collected  and  a aeries  of  diagonals 
drawn  in  accordance  therewith,  the  most  important  points 
on  tho  coast  and  in  the  islands  were  fixed.  The  lines  by 
which  the  meridians  were  cut  at  the  same  angle  were 
called  loxodroraes;  they  gave  a correct  indication  when 
they  cut  the  true  astronomical  meridian,  a false  one  when 
they  cut  the  magnetic  meridian.  On  the  Italian  charts 
the  loxodromes  were  drawn  as  straight . lines.  The 
numerous  radii  of  the  compass  shown  on  the  maps  enabled 
the  seaman  to  find  the  direction  which  he  had  to  take  to 
reach  his  goal.  Hence  the  title  loxodromic  maps. 

Charts  on  which  tho  degrees  were  marked  became  neces- 
sary only  when  navigation  extended  to  the  ocean ; they 
were  introduced  by  the  Portuguese,  probably  at  the  augges- 
tion  of  Prince  Henry  the  Navigator.  They  are  “plane 
charts  ” with  lines  of  longitude  and  latitude. 

Ths  oldest  loxodromic  charts  which  hare  been  preserved  come 
from  Pisa,  Genoa,  and  Venice.  The  earliest,  the  so-called  Pisan 
chart,  belongs  probably  to  the  middle  oi  the  13th  century,  and 
already  comprise*  the  whole  Mediterranean.  As  this  representation 
of  tho  whole  must  of  necessity  hare  been  preceded  by  surreys  of 
the  sereral  portions,  the  beginning  of  the  chart  may  be  placed  at 
least  as  far  hack  as  the  first  part  of  the  13th  century.  Next  in 
point  of  age  cornea  (2)  the  Lnxoro  Atlas  in  Genoa  about  the  year  1300, 
in  the  possession  of  the  Caraliere  Tomas  Lnxoro.  Then  follow  (3) 
Petros  Veeconte,  1311,  in  the  national  erchireaat  Florence,  including 
the  eastern  Mediterranean  ( Pelnu  VesctmU  de  Janua  fecit  itta  carta 
an*  dni  M*CCCXr ),  ace  fig.  3 ; (4)  Marino  Sanndo,  a map  of  the 
world  representing  the  Mediterranean  and  the  Atlantic  coasts  as  far 
as  Flanders,  probably  drawn  between  1312  and  1321 — sereral  copies 
in  Rome  (the  Vatican),  Venice,  and  Brussels  ; (6)  an  atlas  of  Petrus 
Vesconte’a  about  1313  (in  Venice,  in  eight  sheets ; in  Milan,  ten 
sheets) ; (0)  Pemnus  Vesconte,  1327,  In  the  Laurentian  Library  at 
Florence ; (7)  Joannes  da  Carignano,  between  1806  and  1333,  in  tha 
archirea  of  Florence  {PretbiUr  Joanne*  rector  tandi  Hard  de  port  n 
Jnnum  me  fecit) ; (8)  a map  of  1346  in  the  Castilian  tongue,  in  the 
National  Library  at  Paris ; (0)  the  Medlccan  atlas  of  1351  in  tho 
Laurentian  Library  at  Florence,  eight  sheets,  which  represents  also 
the  Caspian  Sea,  and,  remarkable  enough,  the  whole  of  Africa ; (10) 
Pizigaui,  1387,  in  the  National  Library  at  Parma,  a map  of  tho 
world  which  extends  a a far  as  Persia,  with  numerous  entries 
not  only  on  tho  coasts  but  also  in  tho  interior;  (II)  an  atlas  of 
Pizigani,  of  date  1363,  nine  sheets  in  folio,  In  the  Ambrosian 
Library  in  Milsn,  comprising  the  Mediterranean  and  the  Ocean  a* 
far  as  Jutland  {U.CCCLXXIU  a die  VIII  di  xugno  franteedio 
pizigani j venisiano  tn  vmteeia  me  fecit)',  (12)  the  famous  Cata- 
lonian map  of  tho  world  of  1375,  in  four  sheets,  in  the  National 
Library  at  Paris;  (13)  a map  by  Gnill.  Solerio  of  Majorca,  1385, 
in  the  public  archives  in  Florence;  and  (14)  atlas  by  eoino  un- 
known hand,  fonr  sheets  folio,  in  the  Biblioteca  Mercians  at 
Venice. 

Several  of  these  Italian  maps  give  indubitable  evidence  that  as 
early  as  the  14th  century  the  Azores  and  Canaries  had  been  dia- 
' covered,  as  well  as  the  coast  of  Africa  as  far  as  beyond  Cape  Boiadar. 
With  the  middle  of  the  century  the  coast  maps  developed  into 
maps  of  countries  with  trade  routes,  pictorial  figures,  and  numerous 
inscriptions.  Maps  preserved  from  tue  15th  century  are  still  more 
numerous  : — (15)  a map  by  the  Venetian  Nieolao,  of  date  1408,  in 
Vienna  ; (16)  Mecia  de  Villa  destes,  1413,  in  the  National  Gallery 
at  Paris  ; (17)  a map  of  tho  world  of  1417,  in  the  National  library 
at  Florence ; (18)  Francesco  de  Cesanis,  1421,  in  tho  Museo  Coreer 
at  Venice;  (19)  a map  of  1424  at  Weimar;  (20)  atlases  by  Gia- 
como de  Giraldi,  1426-43,  in  Venice  and  Milan  ; (21)  Gabriel  d« 
Valsecqua,  1434,  from  Majorca;  (22)  Francesco  Beccario,  three  maps, 
in  tl»«s  British  Muwrnn  , (23)  two  maps  by  Battista  Beccario  in 
Munich  (1426)  and  Parma  (1435);  (24)  Andrea  Bianco,  1436,  an 
atlas  of  ten  sheets,  where  for  the  first  time  tho  mediaeval  circular 
maps  are  accompanied  by  tha  Ptolemaic  map*,  in  the  Biblioteca 
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tUrefona  at  Vealc# ; also  a map  or  1411,  Irntrn  *t  London,  now  ia  In  the  beginning  of  the  16th  century,  (35)  Alberto  Oontino, 

tie  Ambrosian  Library  at  Milan  (Andrea  B anco  veneeian  camilo  d{  about  1501-3.  was  tho  first  in  Italy  to  draw  m map  representing 

pt lia  me  fax  a londra,  1446);  (25)  an  elliptical  map  of  the  world  portions  of  America,  Carta  da  narigare  per  le  Isot t uuotyxmenU 
in  tko  Pittd  Palace  at  Florence,  of  Genoese  origin,  and  of  dote  1447  ; trovaie  in  la  parte  detle  Indie,  in  tho  library  at  Modena.  (36)  The 
(31)  Hannibal  de  Madiis,  1449,  in  the  Ambrosian  Library;  (27)  a Maggiolo  family,  famous  for  its  cartography,  flourished  in  Genoa 
Catalonian  map  of  tlie  world,  of  1450(1),  in  the  National  Library  at  between  1511  and  1 646.  Viscontc  Maggiolo,  the  founder  of  the 
Florence;  (26)  Giovanni  Leardo,  two  maps  of  the  world,  of  date  family,  is  known  to  have  produced  ni  nr  toon  atlases  between  1511 
1448  (la  the  museum  at  Vicenza)  and  1452  (the  property  of  Consul*  and  1687.  A map  by  Giacomo  Maggiolo,  of  data  1502,  is  in  the 
general  von  Pilot  at  Venice) ; (29)  Fra  Matiro,  a fatuous  map  of  the  British  Museum.  (37)  Battista  Agues®  laboured  between  1527  and 
world  from  1457-59  in  the  Biblioteca  Marcum*  at  Venice ; (30)  1554  in  Veil  ice,  and  the  thirteen  atlases  he  has  left  behind  him  arc 
Gratioso  Beuiuease  of  Anoona,  a diligent  cartographer,  twenty-  piece*  of  fine  artistic  work  adorned  with  charming  miniature*.  Two 
five  very  carefully  executed  works  dating  from  between  1460  and  of  these  atlases,  of  date  1627  and  1536,  are  in  the  British  Museum. 

1482:  roost  of  them  are  in  Italy,  chiefly  at  Venice,  two  in  Paris,  In  tho  15th  century  and  tho  beginning  of  tho  16th  Spanish, 

one  at  Munich,  and  one  without  date  in  tho  British  Museum  ; (31)  Portuguese,  Greek,  and  French  cartographers  appear  as  competitors 
Andrea  Benincasa,  son  of  the  preceding,  three  maps  of  1476  (Geneva)  with  the  Italian,  Catalonian,  and  Balearic  artists.  We  name 
and  1490  (Ancona  and  Rome) ; (32)  Bartolomeo  Pareto,  a map  of  the  only  the  most  important  Joan  de  la  Cam,  a Basque,  and  o 
world,  of  1465,  at  Rome ; (S3)  Giorgio  Giovanni,  1484  (Parma) ; companion  of  Columbua,  drew  in  1500  a mop  of  the  world  in  which 
(34)  Count  Hortomanus  Freda  tins  of  Ancona,  1497  (W&lfenbiittcl).  for  tho  first  time  the  hitherto  discovered  coasts  and  islands  of 


Fic.  3.— Chart  of  the  Mediterranean  (P.  Vescoote,  1311 X 


America  were  introduced,  A map  of  the  world  by  Garcia  de  Torero, 
1522,  is  preserved  at  Turin  ; and  two  general  mans,  the  one  dating 
>627  (probably  by  Fernando  Colon,  son  of  Columbus)  and  the  other 
1529  (uv  Diego  Ribero),  exist  at  Weimar.  Between  1558  and  1669 
Diego  llomem  produced  several  beautiful  atlases ; of  these  four  ans 
in  Italy,  and  one,  of  date  1568,  at  Dresden.  Among  the  French 
world-maps  a special  place  ia  due  to  that  drawn  up  by  order  of 
King  Henry  II.  It  Is  published  by  Jomard  in  bis  Monument  de 
la  geographic. 

As  far  as  Italian  navigation  extended,  and  especially  within  the 
limits  of  tho  Mediterranean,  a very  correct  representation  of  the 
coasts  and  of  the  oontours  of  the  several  countries  was  secured  at 
an  early  date.  The  interior  of  the  countries,  on  the  other  hand, 
remains  I confused  and  inexact  These  defects  were  first  supplied 
in  the  16th  century,  when  recourse  was  again  had  to  the  contri- 
butions of  the  Greeks,  and  especially  of  Ptolemy. 

Before  proceeding  to  discuss  this  new  development,  It  may  be  as 
wall  to  mention  the  various  names  by  which  the  representations  of 


the  earth’s  surface  have  been  designated.  The  Greeks  employed  the 
expression  *l*a£  (picturt),  the  Romans  in  like  manner  said  tabula. 
The  word  map  came  into  use  in  the  Middle  Ages,  the  name  mappa- 
mundi,  mappemondt  ("world-napkin”),  proving  that  map*  were 
originally  painted  on  cloth.  In  English  map  *■  apnl iM  only  to 
a land-map,  the  sea-map  being  known  os  a chart  The  Romance 
languages  had  the  expressions  duegno,  fignra,  Mara,  P™™*- 
When  the  loxodromic  maps  came  into  existence,  hand-books  with 
sailing  directions  were  written  to  accompany  them,  hence  the  titles 
« sailing  direction*,'’  " tea-books, ” portulani  (by  which  w-ord  actual 
maps  were  afterwards  meant),  or  cartas  da  ms  rear.  The  Latin  word 
eharta  signifies  originally  a letter,  a written  document ; and  in  like 
manner  the  Portuguese  snd  Spanish  form  carta.  But  as  early  as 
the  14th  century  this  expression  Was  (as  appears  from  the  lnBC"P* 

tion  quoted  under  No.  3 above)  used  to  distinguish  a sea-map.  In  the 

same  sense  Paolo  Toscanelli  speaks  of  hia  carta,  which  he  sent  to 
the  king  of  Portugal.  But  the  expression  did  not  b^a&onai 
till  the  16th  century ; in  1613  we  fiud  U In  Germany  in  a Strasburj 
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edition  of  Ptolemy  (Carta  Marina  PortugaUnslum),  in  1524  In  Spain 
(in  the  Junta  of  lladajoz),  in  1582  in  England  (Micluel  Lock). 

a7.  The  Revival  of  Ptolemy. — This  produced  in  the  15th 
century  a revolution  in  the  construction  of  maps,  and  laid 
the  foundations  of  modern  cartography.  Ptolemy's  great 
work  again  became  generally  well  known  in  western  Europe 
only  after  it  was  translated  into  Latin  by  Jacobus  Angelus 
de  Scarparia  in  1409 ; and  this  version  was  first  printed  in 
1475  at  Vicenza  without  maps.  The  first  edition  with 
maps  (to  wit,  a map  of  the  world,  ten  maps  of  Europe,  four 
of  Africa,  and  twelve  of  Asia)  appeared  at  Rome  iu  1478. 
Afterwards  there  were  editions  at  Bologna  (1482),  Ulm 
(1482,  by  Nicolaus  Donis  with  five  modern  maps),  Ulm 
(I486),  Rome  (1490,  1507,  and  1509,  tbe  lost  with  seven 
modern  maps,  among  which  the  famous  map  of  the  world 
by  Job.  Ruysch),  Strasburg  (1513,  with  forty-seven  maps); 
and  in  the  course  of  the  same  century  twenty-five  other 
editions  might  be  mentioned  at  Strasburg,  Basel,  Lyons, 
Cologne,  Venice,  and  Paris.  From  this  long  series,  which 
if  prolonged  to  the  beginning  of  the  Thirty  Years'  War 
would  be  further  increased  by  five,  it  is  evident  that  Ptolemy 
was  the  great  master  of  the  modem  time.  At  first  maps 
were  drawn  according  to  Ptolemy’s  determinations  of 
geographical  position ; but,  in  proportion  as  the  study  of 
mathematics,  astronomy,  and  cosmography  excited  the 
interest  of  men  of  culture,  opportunities  were  afforded  of 
correcting  Ptolemy's  astronomical  positions,  especially  in 
the  case  of  central  and  northern  Europe,  where  the  range 
of  the  great  cosmographer's  knowledge  had  hardly  enabled 
him  to  collect  original  material  The  new  arts  of  wood  and 
copper  engraving  supplied  the  means  for  a rapid  diffusion 
of  printed  maps.  The  oldest  map  printed  from  a wooden 
block  (in  the  National  Library  at  Paris),  doting  from  1460, 
and  thus  belonging  to  tbe  earliest  period  of  wood  engrav- 
ing, was  produced  io  Germany,  and  represents  Germany 
and  western  Europe.  It  is  considered  to  be  a copy  from 
an  old  Roman  map. 

After  the  foundations  of  trigonometry  had  been  laid  by 
Purbach,  Regiomontanus,  and  others,  attempts  of  a rather 
rude  kind  were  made  in  the  beginning  of  the  16th  century 
to  execute  geographical  triangulations  and  delineations. 
The  towns  formed  the  central  poiut3  of  the  system,  their 
direction  and  position  from  the  post  of  observation  being 
fixed  as  precisely  as  possible,  ana  their  distance  estimated 
in  miles  according  to  the  best  available  data  without  being 
accurately  measured.  It  was  considered  sufficient  to  assign 
in  this  way  the  relative  positions  of  inhabited  places,  and 
the  representation  of  the  physical  relations  was  very  super- 
ficial ; the  course  of  rivers,  for  instance,  was  not  measured, 
but  carried  past  the  towns  on  their  banks  in  conventional 
lines. 

In  the  Ptolemy  of  1513  we  already  find  three  topographical  maps, 
via.,  one  of  Switzerland,  one  of  the  district  of  the  upper  Rhine 
from  Basel  to  Mainz  and  Lorraine,  end  a large  one  of  Crete,  which 
it  baa  been  conjectured  was  taken  from  a Venetian  original.  The 
number  of  maps  of  smaller  districts  rapidly  increased.  In  1528 
Avcntinusdrewtheduchvof  Bavaria, in  1533  Sebastian  of  Rotenhmm 
produced  a map  of  East  Franconia.  Man  drawing  became  a favourite 
occupation  with  the  Germans.  The  best  geographical  survey  of 
this  period  was  the  Chorographia  Batnrise,  by  the  famous  Philip 
Apianus  (twenty-four  sheets,  at  Ingolstadt,  1588).  The  number  of 
cartographers  increased  so  rapidly  that  Abraham  Ortelfitt,  iu  the  first 
edition  of  his  collection  of  maps  { Theatrum  JJundi,  1570},  was  able 
to  give  the  names  of  ninety-three.  The  first  attempts  to  improve 
and  to  increase  the  methods  of  projection  known  to  the  Creeks  were 
made  by  Germans, — namely,  Johann  StolHer  (1452-1538),  Johann 
Werner  of  Nuremberg  (1488-1528),  Peter  Apianus  (14*6-1552).  The 
Is* t -mentioned  introduced  the  favourite  method  of  reprinting 
1 :.-tb  hemispheres  together  in  an  elliptical  form  with  lines  of  latitude. 
Maps  of  the  world  were  compiled  by  Peter  Apianus,  Oronrv  Fine 
(1494-1555),  Sebastian  Cabot  (1544),  Giacomo  GasUldo  (1546-48), 
Ciov.  Ilatt-  Guicciardini  (1549),  Ciov.  Dorn  in.  Methoni  at  Venice, 
Heinrich  Pontanus  of  Arnhem  (1566,  a man  of  the  world  in  the 
bIii/*  of  an  imperial  eaglet,  Cuill.  Postal  at  Paris  (1581),  Ac. 
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8.  Mercator  and  hie  Successor*. — Gerhard  Kramer,  usually 
called  Mercator  (born  of  German  parents  at  Rupelmonde 
in  Flanders  iu  1512),  lias  tbe  honourable  place  of  a re- 
former of  cartography.  We  possess  bis  map  of  Palestine 
(1537),  a map  of  Flanders  (Louvaiu,  1540)  in  nice 
sheets,  phototyped  in  1882,  a globe  (1541),  »and , the 
first  critical  map  of  Europe  (1554),  by  which  he  laid 
the  foundation  of  his  fame  as  the  first  cartographer  of 
his  age.  The  exclusive  use  of  Latin  letters  for  maps 
in  Germany  was  due  to  his  example.  Especially  famous 
is  his  map  of  the  world  (fig.  4)  datiug  from  1560: 
“Nova  et  uucta  orbis  terra  dcscriptio  ad  usutu  navi- 
gantium  emendate  accommodata"  (one  copy  in  the 
National  Library  at  Paris).  This  map  is  drawn  in  tbe 
projection  of  increasing  latitudes  with  Hues  of  latitude 
and  parallel  meridians,  the  basis  of  which  was  furnished 
by  Edward  Wright  iu  1599  in  Certain  Errors  in  Xaviga- 
tion.  It  is  the  first  chart  on  which  true  rhumb  lines  could 
be  drawn  as  straight  linea  By  1601  Mercator’s  projection 
was  in  use  for  all  sea  charts.  In  1578  Mercator  drew 
up  maps  for  Ptolemy  exactly  in  accordance  with  his 
determinations;  and  these  were  followed  by  maps  of 
Germany,  the  Low  Countries,  and  France  (1585),  and  of 
Italy  (1590).  It  was  his  purpose  to  produce  a complete 
collection  of  new  maps,  to  which  he  gave  the  name  Atlas  \ 
but  be  died  ia  1594,  and  the  publication  of  this  first  atlas 
(1595)  was  left  to  his  son.  The  title  took  the  place  of 
the  designations  previously  in  fashion — 2‘ heat  ruin  Oriis^ 
Speculum  MunJi,  kc.  The  second  edition  of  the  Atlas 
appeared  in  1602.  Tho  later  editions  were  issued  by 
Jodocus  Hondius  in  Amsterdam. 

Before  Mercator  collections  of  mum,  including  various  countria^ 
and  independent  of  Ptolemy,  had  begun  to  be  published.  Thus 
Christoflcl  Froachover  in  Zurich  issued  various  "LandtaHcn"  in  1582 
—a  map  of  the  world  (Universalis  Cosmographia,  in  the  shape  of  a 
heart,  aated  ud.xl.vi.),  Europe,  Germania,  Gallia,  “die  gantza 
EydgnoschalTt,”  and  eight  topographical  maps  of  Swiss  districts. 
Of  much  greater  importance  and  influence  was  the  collection  pub- 
lished by  Abraham  Ortelius  of  Antwerp  (1527-98),  Theatrum  O/Lis 
Terr  arum  (1570),  in  which  the  best  maps  from  all  countries  were  re- 
engraved. Tbe  first  edition  with  a Latiu  text  contained  fifty-three 
sheets;  the  seventh  (1573)  bad  sixty-uine  maps,  the  twelfth  (1579) 
ninety-two*.  Editions  appeared  with  the  text  in  German,  French, 
Dutch,  and  after  1600  in  English  and  Italian,  and  obtained  the 
widest  diffusion.  Through  this  work  the  centre  of  cartographic 
activity  was  transferred  to  Holland.  There  too  laboured  the  sue- 
cessora  of  Mercator,1  Jodocus  Hondius  (1563-1611)  and  his  son 
Henricus  Hondius  (1580-1644).  Their  maps,  in  several  folio 
volumes,  were  numbered  by  hundreds.  To  the  school  of  Mercator 
belonged  also  Petrus  riancius  and  Lucas  Janazoon  Wagheoacr  of 
Enkhuyzen  (Aurigarius),  who  by  his  Spieyhel  dcr  Zecraerdt  < Leyden, 
1583)  became  the  founder  of  nautical  map-collections.  In  1588  a re- 
production of  this  atlas  appeared  iu  London  as  the  firat " Waggoner.* 
In  the  beginning  of  the  17th  century  the  town  of  Diep|«  also  pro- 
duced  excellent  charts, — Guill  Levasseur  (1601),  Jean  Dupont  (1 625), 
and  Jean  Cuerard  (1831)  being  at  work  there.  About  the  *atn« 
time  another  famous  cartographic  family  arose  in  Holland.  William 
Jansz.  Blaeu  (1571-1638)  and  bis  sons  Jan  and  Cornelia  turned  out 
•bout  four  hundred  maps  previous  to  1655.  William  Blaeu  was  in 
1633  appointed  by  public  decree  cartographer  to  the  .Stales-Gencral , 
and  it  was  bis  duty  to  examine  the  ships'  logs  and  so  amend  the 
maps.  Ho  bad  a rival  in  the  person  of  Jan  Jamaoon  (Jansoniu&i, 
who,  working  with  the  material  inherited  by  him  from  his  father- 
in-law  Jodocus  Hondius,  produced  • Dutch  atlaa  in  six  volumes,  a 
French  in  six  folios,  a German  in  nine  folios,  and  a Latin  in  two. 
Cartography  became  a lucrative  business  but  the  acfcnitte  value  of 
the  work  crew  lesa  and  )m  in  the  hands  of  Nicolaus  Vise  bar 
(Piscator)  from  1 621  to  1670  and  hi*  son  of  the  same  name  (ob.  1709), 
of  Friedrich  de  Witt  and  his  tons,  and  of  Peter  Schenck.  The  in- 
fiuenco  of  the  Dutch  school,  which  had  previously  been  90  great, 
disappeared  with  the  close  of  the  17th  century. 

In  the  10th  century  the  Italians  were  still  active  competitors  with 
the  Germans  and  Dutch.  In  engraved  maps  Venice  held  a specially 
high  rank  up  to  1570,  the  Pied  ra  on  tew  Giacomo  Castaldo  and 
Paolo  Forlani  of  Verona  being  settled  there.  Their  publications  com- 
prised  well-nigh  all  narts  of  the  earth.  Tho  progress  of  discovery 
can  be  followed  on  their  general  (universale)  and  toiographical 
maps.  Ga&taldo'a  period  of  activity  lay  between  1546  and  1569. 
Forbad  s between  1580  and  1570.  They  had  a wiecv*w»r  in  Antonio 
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>1  (1555-1617)  of  Padua,  who  in  hi*  JVbwi  gtogr.  tnbulx,  pub- 

lished in  1596,  gave  greater  precision  'to  the  determination*  of 
petition.  Giovanni  Battista  Nicolosi  (1610-70)  of  Sicily  issued 
at  Rome  a aeries  of  Inigo  maps  of  the  hemisphere*  and  continents. 
Among  the  French  mnp-makcre  of  this  period  must  be  mentioned 
Oronce  Fin^  (Fimeus)  from  Dauj  hine  (1494-1555),  who  published  in 
1531  his  riam*phxrinm  gcagraphirnm  in  the  shape  of  n heart 
according  to  the  projection  of  Apianus  ; Jolivet  (about  1560); 
Guillaume  Postel  (1505-81),  who  in  1570  drew  a new  map  of 
France ; the  Franciscan  Andrt  Thcvet  (1502-90),  who  in  1675 
edited  a C&smogra}>hie  univcrsrlh  (2  vols.  in  folio),  and  finally 
Melchior  Tavernier,  a pupil  of  Ortelius  ( ob . 1641),  who  published 
many  maps  of  European  countries.  In England  the  re  appeared  in  1514 
the  great  map  of  the  world  by  Sebastian  Cabot  The  first  modern 
map  of  England  was  produced  by  Humphrey  Lhuyd  in  16f9  (A)tnlim 
regni  tabula  and  Coroqraphia  Cambrias ),  Ho  was  succeeded  by 
Christopher  Saxton,  who  travelled  through  different  part*  of  the 
country  with  several  engineers,  and  in  1575  me  to  the  world  hia 
British  atlas  of  thirty-en  sheets,  which  Philip  Lea  afterwards  re- 
duced to  twelve  sheets.  John  Speed’s  atlas  (Tfcea/rwm)  of  Great 
Britain  was  published  at  Amsterdam  in  1610  by  Jodocus  Hondius. 
The  first  map  of  Scandinavia  (Ectptorvnt  Aouiloniorum  Deacriptio) 


was  produced  in  1539  by  Ola  us  Magnus,  archbishop  of  Upsab. 
Much  more  accurate  was  the  map  dra  wn  by  Adrian  Veno  in  1613, 
and  engraved  by  Jodocun  Hondius  but  the  real  reformor  of  northern 
cartography  was  Anders  Burt  (I  ,tr*ns,  1571-1646),  who  surveyed 
the  several  parts  of  the  country.  His  maps  were  afterwards  pub- 
lished in  the  atlas  of  the  brothers  Blacu  between  1650  and  1660. 

The  first  new  map  of  Spain  and  the  first  of  Portugal  both 
appeared  in  the  «imo  year,  15G0,  the  former  being  due  to  l’edro  de 
Medina,  tbe  latter  to  Fernando  Alvarez  Sccoo. 

During  all  this  period  there  prevailed  a resnurkablo  variety  in 
the  determination  of  the  first  meridian,  ‘Whilst  the  Spaniards  tud 
Portuguese  reckoned  from  the  lino  of  demarcation  (370  leagues  west 
of  the  Cape  Verds)  sanctioned  by  the  pope,  the  Protestant  Dutch, 
Germans,  and  English  at  first  went  back  to  Ptolemy,  who  began  at 
the  Canaries.  Mercator,  on  his  globe  of  the  year  1541,  chose  the 
island  Fortoventura  in  the  Canaries  as  hia  starting-point,  but  be 
afterwards  adopted  Corvo  in  the  Azores,  because  be  there  approached 
the  true  indication  of  the  magnetic  needle.  For  the  ratne  reason 
Ortelius,  the  younger  Mercator,  Jansonius,  and  at  first  also  William 
Blaeu  fixed  on  the  Isla  del  Fuego  in  the  Capo  VrTd  group.  Blsea 
afterwards  proposed  the  Peak  of  Teaeriffe,  and  in  this  he  was 
followed  by  all  Dutchmen,  In  the  year  1634  Richelieu  consulted 
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the  astronomers  Gassendi  (1692-1655)  and  Morin  (16S3-165C),  and 
in  accordance  with  their  decision  Louis  XIII.  commanded,  under 
penalty,  that  all  French  ships  should  calculate  their  longitude*  from 
the  meridian  of  Ferro,  though  it  wo*  not  till  the  close  of  the  !7lh 
century  that  a French  expedition  determined  with  accuracy  the 
relation  of  the  position  of  r erro  to  that  of  the  observatory  of  Paris. 
It  was  in  this  way  that  the  Fiito  meridian  obtained  almost  uni- 
versal currency  down  to  the  lfith  century.  As  in  this  period  it  was 
still  practically  impossible  to  secure  precise  ilctcnmnations  of  longi- 
tude, all  cartographic  rc presen tatiotw. were  naturally  subject  tc  con- 
siderable distortions,  especially  in  Countries  outside  of  Euroj*. 

0.  Period  of  Transition. — 4 series  of  important  dis- 
coveries and  inventions  in  mathematics,  physic*,  and  astro- 
nomy having  provided  tbe  means  of  making  much  more 
accurate  observations  and  calculations,  there  followed  as  a 
matter  of  course  a substantia!  improvement  in  cartography. 
Of  chief  mcment  were  tbe  invention  of  the  teleseopo  ( 1 006), 
Galileo's  discovery  of  Jupiter's  moons  (1610)  and  Cutioi’s 
calculation  of  their  periods  of  rotation,  so  important  for 
determinations  of  longitude  (16C0),  the  first  application  of 
trigonometry  to  geodesy  by  Sncllius  (16 IS),  Picard's 


I measurement  of  a degree  between  Paris  and  Amiens  (1669 
and  1670),  the  French  measurement  of  a degree  between 
Dunkirk  and  Perpignan  by  Cassini  and  Lahire{  1683-1 718)* 
Hadley’s  mirror-sextant  (1731;  according  to  Newton's  idea* 
1699),  the  improvements  made  on  the  lunar  tables  by 
Tobias  Mayer  (1753),  and  John  Harrison’s  chronometer 
(1761).  In  this  way  there  set  in  a period  of  transition  m 
cartography  which  lasted  till  somewhere  about  1750,  the 
results  of  new  investigations  and  measurements  were 
gradually  turned  to  account,  but,  while  here  and  there 
traditional  blunders  were  corrected  and  expunged,  nothing 
essentially  new  was  os  yet  created. 

To  this  ep<v:h  in  Germany  belong  Johann  Baptist  Homaun, 
(1664-1724),  whose  elegantly  engraved  maps,  published  in  Nurem- 
lierg,  continued  to  have  a.  wide  sjX:  after  hi*  death,  Johann  MjU1.ii* 
Haso  in  Nuremberg  (cA  1743),  and  the  famous  Tobias  Mayer 
0723-86),  who  published  in  Nuremberg*  critical  map  of  Germany, 
In  France  e mine  me  was  obtain'  d by  Nicolas  Sansou  (1600-67)  of 
Abbeville,  who  from  1627  worked  at  Paris  a*  royal  geographer, 
wild  issued  more  Ihun  three  hundred  maps  ; ami  tbe  reputa- 
tion of  the  house  was  maintained  by  hi*  sons  Nicolas,  Ailricn,  and 
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Oufil.  Sanson,  who  worlteJ  aloug  with  Hnhcrt  Jaillot  (1081-1717), 
Pierre  du  Val  (1019-08),  and  Jean  Baptiste  Nolin  (1692)  at  the 
French  book  of  chart*,  Neptune  /ranfou,  1093,  in  which  for 
the- first  time  the  new  astronomical  determinations  were  tamed 
to  account  Greater  critical  acumen  waa  shown  by  tho  royal  geo- 
grapher Guiil.  de  Hale  (1076-1720),  and  especially  by  the  talented 
Jean  Baptiste  Bonrgignon  d’AnvUle  (1697-1782)  ana  his  younger 
contemporary  Philippe  Hoacbe  (1700-1773).  In  this  period  France 
waa  facile  princeps  in  cartographic  achicvtmenta,  and  lod  tho 
wa&to  the  next  and  latest  epoch.  In  England  Dowet'a  Allas 
waa  published  at  the  cost  of  the  duke  of  Argyll,  and  in  the  same  year 
Aaron  Arrowsmith  waa  born  (o'j.  1828).  A beginning  of  geodetic 
labour  waa  at  thia  time  made  in  Sweden  under  Charlca  XI., — 
the  proceedings  being  carried  on  firat  under  the  Baron  Karl  Griep- 
enhielm  (o6.  1684)  and  afterwards  under  Count  Dahlberg.  For 
political  reasons,  however,  the  king  did  not  allow  the  publication  of 
the  map  of  Sweden;  but,  the  French  ambassador  D’Avaux  haring  in 
1704  got  possession  of  copies,  it  was  engraved  at  Taria  by  De  1’lale. 
In  Italy  r.  Vinoent  Co  rone  lli  (ob.  1718)  deserves  to  bo  mentioned. 

10.  The  Period  of  Triangvlations  and  Geodetic  Surveys. 
—Up  to  this  point  the  whole  art  of  map-making  had  been 
treated  as  a matter  of  private  speculation.  It  was  Franco 
that  gave  the  first  example  of  carrying  oat  the  cartographic 
survey  of  the  country  at  the  cost  of  the  state.  Such 
surveys  had  a doable  object,  one  military,  to  provide  the 
army  with  satisfactory  maps,  and  the  other  administrative, 
to  furnish  a cadastre  for  the  land  tax.  The  military  interest 
predominated;  consequently  the  surveys  have  in  almost 
all  countries  been  carried  out  by  officers  of  the  general  staff, 
and  the  maps  are  briefly  designated  as  general  staff  or 
ordnance  maps.  For  such  a survey  the  whole  country  is 
covered  with  a network  of  triangles,  and,  in  order  to  secure 
the  most  trustworthy  basis  for  the  representation,  numerous 
points  are  astronomically  fixed.  In  comparison  with  those 
of  earlier  date  the  maps  thus  produced  are  distinguished 
by  correctness  of  detail.  In  the  century  between  1750 
and  1850  attention  was  mainly  directed  to  the  accurate 
rendering  of  the  horitontal  development  of  the  face  of  the 
country ; but  during  the  last  thirty  years  the  vertical  con- 
figuration has  also  been  faithfully  represented  on  topo- 
graphical maps  of  large  scale  by  the  introduction  of  contour 
lines.  The  first  example  of  this  also  was  given  by  France, 
when  at  Laplace’s  suggestion  (1816)  it  was  determined  to 
publish  a new  map  of  France  with  curves  of  altitude.  But 
owing  to  the  great  extent  of  the  country,  and  the  con- 
sequent difficulty  and  slowness  of  the  undertaking,  only 
four  sheets  of  this  kind  were  published  by  1 833.  Hanover, 
however,  followed  suit  in  1829,  Baden  in  1833,  Hesse  in 
1840,  and  so  on.  Since  the  middle  of  last  century  nearly 
all  the  states  of  Europe  have  been  active  in  map-making ; 
and  prolonged  effort  has  produced  rich  results.  Surveying 
and  mapping  have  been  followed  by  the  publication  of 
topographic  maps.  The  states  of  the  Balkan  peninsula 
alone  lag  behind ; there  no  comprehensive  survey  has  been 
undertaken  at  public  expense.  As  a summary  of  these 
great  achievements  in  the  larger  part  of  Europe,  we  append 
a chronological1  table  of  the  mo6t  important  surveys,  with 
the  date  of  tho  publication  of  the  first  sheet,  the  name  of 
the  country,  the  title  of  the  map,  the  scale,  and  the  number 
of  sheets.  Outside  of  Europe  there  are  but  few  countries 
in  which  a survey  based  on  exact  triangulation  has  been 
carried  out.  The  largest  areas  thus  measured  are  tho 
United  States  of  North  America  and  British  India,  where 
great  activity  has  been  shown ; and  to  these  may  be  added 
Asiatic  Russia,  portions  of  Australia,  portions  of  the 
Dutch  possessions  in  the  East  Indies,  and  Algeria.  In  the 
whole  of  South  America  there  is  only  one  country,  Chili, 
of  which  we  possess  a mop  based  upon  a careful  survey. 
In  the  second  portion  of  the  table  consequently  some  maps 
are  included  which  are  merely  the  work  of  private  carto- 
graphers, and  the  list  most  be  regarded  ns  tentative. 

1 For  conrenioneo  of  comparison  the  different  aerie*  for  tho  British 
I *le«  are  grouped  together  hi  the  table  in  tho  place  of  the  earliest  date. 
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Tear.  Country. 

17U0  France. 

1766  Denmark. 

1780  Meelnmburg. 
StreLHx. 

1763  Mrrkknburg- 
Sctiwcrtn. 
ISM  England. 

1*44  „ 

1301  „ 

1*74  „ 

1854  Scotland. 

1M7 

IBM 

1*71  Ireland 

ISM 

ism 

1803  Prussia. 


1803  ; Ralston*. 
IB  IX  ' Barart* 
1818  Austria. 
1818  * 


ISM  1 Wttrtetnbeirg. 
1838  I Hanoeer  anil 
Brunswick. 
IBM  Hesse. 

IBaS  France. 

IBM  ■ Lombardy 

and  Venice. 
1W7  j Saxony. 

1838  ; Baden. 


1B4X  Modena. 

IMS  Switzerland. 
1*44  Moray  La  and 
Sliest* 

1840  Bohemia.  1 
184*  Belgium. 


l?30  Nethcriand* 
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MAF,  Mapes,  or  Mapus,  Walter,  an  ecclesiastical 
atateaman  and  renowned  wit  of  the  12th  century,  must  be 
ranked  among  the  greatest  of  English  writers,  though 
French  was  the  language  that  be  used,  and  his  personal 
fame  has  long  been  lost  in  the  splendour  of  his  creations. 
He  was  the  cosmogonist  and  one  of  the  principal  creators 
of  tho  Hound  Table  legends,  which  supplied  tho  ideal  of 
chivalrous  life  to  so  many  succeeding  centuries.  Most  of 
the  facts  that  are  known  about  his  position  in  the  world 
have  been  gathered  from  a gossipy  anecdotical  work  of  l^is 
in  Latin,  De  NugU  Curialium.  He  wo9  probably  a native 
of  Herefordshire  or  Gloucestershire.  He  tells  us  that  his 
parents  rendered  services  to  Henry  IT.  both  before  and 
after  his  accession.  He  was  acquainted  with  the  household 
of  Thomas  Becket  before  this  famous  ecclesiastic  became 
archbishop  of  Canterbury,  which  was  in  1 162.  He  studied 
in  the  university  of  Paris,  attending  the  lectures  of  Girard 
la  Pucelle,  who  began  lecturing  in  1160.  Map  seems  to 
have  risen  rapidly  in  favour  at  the  court  of  Henry  IL, 
combining  ecclesiastical  with  civil  and  political  functions. 
In  1173  he  was  an  itinerant  justice  at  the  assize  of 
Gloucester,  and  in  the  same  year  was  with  the  court  at 
Limoges,  where  the  duty  fell  to  him  of  entertaining  the 
archbishop  of  Tarcntaisc,  about  whom  he  tells  some  mar- 
vellous stories.  He  was  sent  on  a diplomatic  mission  to 
Louis  le  Jenne,  king  of  France,  and  eat  as  a delegate  in 
a council  called  by  Pope  Alexander  IIL  (probably  1179), 
enjoying  such  repute  that  he  was  deputed  to  argue  with 
tho  Waldenses,  He  accompanied  Henry  II.  on  all  his  pro- 
gresses, and  in  return  for  his  services  received  several 
ecclesiastical  preferments.  Apparently  he  maintained  his 
. positional  court  under  Richard  and  John.  In  1196  ho 
was  appointed  archdeacon  of  Oxford,  and  in  1207-8  the 
custodes  of  the  abbey  of  Eynsham  were  ordered  to  pay  him 
his  accustomed  rent  of  five  marks  per  annum.  In  tee  12th 
century  the  abuses  of  the  church  were  assailed  with  great  ! 
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freedom  ana  abundance  of  humorous  wit  in  rhymed  Latin 
verse,  and  a century  or  two  later  rubrics  appear  in  the  MSS. 
of  these  satirical  poems  ascribing  them  to  Walter  Map, 
“ Golias  Episcopus " is  the  nominal  author  and  hero  of  a 
great  many  of  these  effusions ; that  is  to  say,  they  repre- 
sent the  sayings  and  doings  of  Golias,  tho  revelation  made 
to  him,  tho  confession  made  by  him,  his  creed,  his  reasons 
for  not  marrying,  and  so  forth.  The  fact  that  Map’s  friend 
Giraldns  Cambrensis  denounces  Golias  as  a foul-mouthed 
scoffer  is  rather  against  Map’s  alleged  authorship,  and  they 
have  probably  been  attributed  to  him  in  consequence  of  bis 
great  reputation  as  & wit,  and  a tradition  that  be  had  such 
a hatred  of  the  White  Monks  that  he  exempted  them  from 
his  oath  as  king’s  deputy  to  render  even  justice  to  all  men. 
If  these  coarse  and  witty  poems  were  really  Map's,  they  are 
a proof  of  astonishing  versatility,  for  they  offer  as  great  a 
contrast  as  possible  to  the  high  imaginative  qualities, 
gracious  tenderness,  pure  and  lofty  idealism,  of  his  contri- 
butions to  the  Round  Table  legends.  This  is  not  the  place 
for  an  exposition  of  the  origin  of  these  legends,  but  the 
Quest  du  Saint  Graal  was  undoubtedly  written  by  Map, 
being  assigned  to  him  in  the  earliest  MSS.  M.  Paulin 
Paris  ascribes  to  him  also,  upon  grounds  which  commend 
themselves  as  being  at  least  highly  probable,  the  Saint 
Graal , and  the  noble  prologue  and  the  concluding  parts  of 
Lancelot  du  Lac.  The  effect  of  theso  contributions  to  the 
cycle  was  to  completely  transform  its  character,  making 
out  of  it  a lofty  spiritual  allegory,  and  forcing  the  paganism 
of  the  earlier  legends  into  the  service  of  the  morality  of  the 
church.  With  e ach  consummate  skill  did  Map  insinuate 
his  story  of  the  Graal  into  the  cycle  that  tho  separate 
legends  of  Lancek  t,  Gawain,  Percival,  and  Tristan  seem  to 
grow  out  of  it ; the  wholo  luxuriant  and  irregular  growth 
acquires  a unity  from  its  connexion  with  this  root  and 
stem.  This  reorganizing  achievement  alone,  apart  from 
the  high  romantic  value  of  Map’s  independent  additions, 
entitles  him  to  a high  place  in  literature. 

The  Dt  Xugii  Curialium  and  the  Latin  poems  commonly  attri- 
buted to  Welter  Maprs  were  edited  by  Mr  Thomas  Wright  for  the 
Camden  Society ; and  the  Quest  du  Saint  Graal,  by  Mr  Fuxnirall, 
for  the  Roxburgh*  Club. 


MAPLE.  Maples  and  the  sycamore  are  species  of  Aeertf 
suborder  Acerinem,  order  Sapindacese.  The  genus  includes 
about  fifty  species,  natives  of  Europe,  North  America, 
North  Asia,  especially  the  Himalayas  and  Japan  (Bcath. 
and  Hook.,  Go u PL,  i 409).  Maples  are  for  the  most 
part  trees  with  palmately-lobed  leaves.  The  flowers  are 
in  corymbs  or  racemes, — the  lowermost  mostly  male,  the 
terminal  bisexual.  The  fruit  is  a two-winged  “ samara. * 

The  earliest  known  maples  occur  in  the  Miocene  strata 
of  Oeningen,  where  nineteen  species  have  been  discovered, 
— a greater  number  than  occurs  in  any  one  district  at 
the  present  day  (Lyell’s  EL  of  Geol .,  6th  ed.  p.  230). 
A typical  species  appears  to  have  been  Acer  trilobatum, 
Heer  (Flora  Tert.  II civ:,  pL  114).  This  had  many 
marked  varieties,  of  which  leaves,  flowers,  and  fruit  have 
all  been  discovered.  The  foliage  was  even  attacked  by 
a fungus,  Rhytisma  indttratum,  Heer,  just  as  the  syco- 
more  is  now  by  R.  acerinum,  which  forms  black  6pot# 
on  the  leaves. 

The  common  maple,  A.  campestre , L.,  is  the  only  species 
indigenous  to  Great  Britain.  This  and  the  sycamore  were 
described  by  Gerard  in  1397  ( Uerball , p,  1299),  the  Uttar 
being  “ a stranger  to  England.*  Many  species  have  been 
introduced,  especially  from  Japan,  for  ornamental  purooses. 
Tho  following  are  more  especially  worthy  of  notice. 


European  Species.— Seer  * ampestre , L,  tho  common  maple,  is 
common  in  hedgerows,  bat  not  often  seen  as  s tree  (see,  however, 
J-oudon,  Arboretum,  vol.  L p,  430).  Loudon  giTrsfour  vatic  tics, — 
the  downy-fruited,  tho  variegated,  the  hill-inhabiting,  and  the 
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Austrian.  It  occur*  in  northern  Europe,  the  Caucasus,  and 
northern  Asia.  Th«  wood  is  excellent  fuel,  and  makes  the  best 
charcoal,  it  is  compact,  of  a fine  grain,  some  times  boootifully 
veined,  and  takes  a nigh  polish.  Hcnco  it  has  beta  celebrated 
from  antiquity  for  tables,  Ac.  The  wood  of  the  root*  is  frequently 
knotted,  and  valuable  for  email  object*  of  cabinet  work.  The 
young  shoots,  being  flexible  end  toogh,  are  employed  in  Franco  as 
whips.  A.  pseudo- Platanus,  L.,  the  sycamore,  or  great  manic,  is 
e handsome  tree  of  quick  growth,  with  a smooth  bark.  The  leaves 
are  large,  with  finely  acute  and  serrated  lobes,  affording  abundant 
shade.  Its  longevity  is  from  one  hundred  and  forty  to  two  hundred 
year*,  it  is  found  in  various  parts  of  Europe  in  wooded  mountainous 
situations.  Tbo  wood  when  young  is  white,  hot  old  heart-wood  is 
yellow  or  brownish.  Like  the  oouimon  maple  it  is  hard  and  takes 
a high  polish.  It  is  mnch  prized  by  wheel wrights,  cabinetmakers, 
•culptore,  Ac on  the  Continent,  while  knotted  roots  are  uBed  for  in- 
laying.  Sugar  has  been  obtained  from  the  sap  of  this  as  from  other 
species,  the  most  being  one  ounce  from  a quart  of  sap.  The  latter  has 
also  been  made  into  wine  in  the  Highlands  of  Scotland.  Thera  are 
many  varieties,  the  variegated  and  cut-leaved  being  the  most  notice- 
able (see  Gard.  Chron.,  1881,  p.  229).  For  remarkable  venations 
In  the  number  of  cotyledons  arising  from  fusion,  see  a paper  by  tho 
late  Prof.  J.  8.  Henslow  in  Mag.  Nat.  Hitt.,  voL  v.  p.  846.  A. 
Platanoidcs,  L.,  tbc  Norway  maple  (London,  he.,  p.  408  , Gard. 
Chron.,  1881,  p.  664),  is  met  with  from  Norway  to  Italy,  Greece, 
central  and  sooth  Russia.  It  was  introduced  into  Britain  in  1683. 

It  is  a lofty  tre-9  (from  40  to  70  feet),  resembling  tho  sycamore,  but 
with  yellow  flowera,  and  more  spreading  wings  to  the  troit  There 
are  several  varieties.  The  woou  is  used  for  the  same  purposes  as 
that  of  tho  sycamore.  Sugar  hss  be*n  made  from  the  sap  in 
Norway  and  Sweden.  The  leaves  of  this  species,  In  commdn  with 
those  of  the  sycamore  especially,  and  perhaps  all  others,  are  liable 
to  produce  honey  dew,  which  appears  to  be  extravaeated  cell-sap. 
The  present  writer  suggests  that  tho  starch  formed  in  the  leaves 
inny  w rapidly  converted  into  su^sr,  which  is  then  condensed  on 
tho  surface  of  tike  leaf  under  excessive  transpiration. 

Asiatic  Species.  —Thirteen  species  are  described  by  Hiern,  chiefly 
in  the  temperate  Himalayas  (Flor.  qf  BriL  India,  p.  692  ; eee  also 
Brandis,  Far.  Ft.,  110y  The  wood  of  some  specks  is  used,  as  that 
of  A.  tmoigatum,  WalL,  for  building  ; that  of  A.  emsiutty  WalL, 
being  soft,  inferior  drinking  cups  are  made  of  it ; while  that  of  A. 
fid  urn,  Thunb.,  is  white,  light,  and  fine-grained. 

Japanese  Species.— Spades,  and  many  varieties,  especially  of  A. 
p aimalunt,  Tliunh.,  generally  known  as polytmrrphum,  with  variously 
laciniated  and  more  or  less  coloured  foliage,  have  lately  been  intro- 
duced as  ornamental  shrubs.  The  original  species  was  introduced 
in  1832.  The  branches  and  corolla  are  purple,  the  fruit  woolly. 
The  foliage  of  the  typical  form  is  bright  green  with  very  pointed 
lobes.  It  occurs  in  the  central  mountains  of  Nippon  and  near 
Nagasaki,  lkauti/ul  varieties  b&Te  been  introduced  under  the 
names  A.  P.  ampelopti folium,  atropurpureuv *,  dissect um,  Ac. 
They  are  remarkable  for’ the  coopery  purple  tint  that  pervades 
the  leaves  and  young  growths  of  some  of  the  varietiee  {for  figs., 
see  Catalogue  of  Hardy  Trees , Ac-.,  by  Messrs  Yeitch).  Of  other 
Japanese  species,  A.  rujlnerte,  Sieh.  and  Zuce.,  with  the  habit  of 
the  sycamore,  from  Nippon  ; A.  distylnm,  Sieh.  and  Zucc..  bearing 
leaves  without  lobes ; A.  diabolicvtn,  Bl.,  with  large  plane-like 
leaves,  from  Nippon  ; and  A.  earpiniMium , Sieb.  and  Zucc.,  with 
foliage  resembling  that  of  the  hornbeams,  are  especially  worthy 
of  note. 

North  American  Species. — A.  tatxharinnm,  I*.,  tho  sugar,  rock, 
or  bird’s-eye  maple,  was  introduced  in  1736.  It  sometimes  attains 
to  70  or  even  over  100  feet,  more  commonly  60  to  60  feet  It  is 
remarkable  for  the  whiteness  of  the  bark.  Tbo  wood  is  white,  but 
acquires  a rosy  tinge  after  exposure  to  light.  Tho  grain  is  fine  and 
dose,  and  when  polished  has  a silky  lustre.  The  timber  is  used 
instead  of  oak  where  tho  latter  is  scarce,  and  is  employed  for  axle- 
trees  and  spokes,  as  well  ss  for  Windsor  chairs,  Ac.  It  exhibits 
two  accidental  forms  in  the  arrangement  of  the  fibres,  an  undulated 
one  like  those  of  the  curled  maple  ( A . rubrutn),  and  one  of  spots 
which  gives  tho  name  bird’s-eye  to  th*.  wood  of  this  species.  Like 
tho  curled  mnple,  it  is  used  for  inlaying  mahogany.  It  is  much 
prized  for  bedsteads,  writing  desks,  shoe  lasts,  Ac.  The  wood 
forms  excellent  fuel  and  charcoal,  while  the  ashes  are  rich  in 
alkalino  principles,  furnishing  a large  proportion  of  tbo  potash 
exported  from  Boston  and  New  York.  Sugar  is  principally  ex- 
tracted from  this  species,  the  sap  being  boiled  and  the  syrup 
when  reduced  to  a proper  consistence  run  into  moulds  to  form 
cakes.  Trees  growing  in  low  and  moist  situations  afford  the  most 
sap  bat  least  sugar.  A cold  north-west  wind,  with  frosty  nights 
and  sunny  days  in  alternation,  tends  to  incito  tho  flow,  which  is 
more  abundant  during  the  day  than  tho  night  A thawing  night 
is  said  to  promote  the  flow,  and  it  cesses  during  a south-west  wind 
and  at  the  approach  of  a storm;  and  so  sensitive  arc  the  trees  to 
aspect  and  climatic  variations  that  the  flow  of  sap  on  the  aouth  and 
east  sid*‘  h is  b tn  noticed  to  bo  earlier  than  on  the  north  and  west 
aide  of  the  same  tree.  The  average  quantity  of  sap  per  tree  is  from  | 
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12  to  24  gallons  in  a season.  For  full  details  of  thp  preparation, 
Ac.,  see  London,  he.,  p.  413 ; and  Gard.  Chron.  1878,  p.  137. 
t A.  n/frmm.  L , the  red-flowering  or  scarlet  maple,  is  a middle- 
sized  tree,  and  was  introduced  in  1666.  It  is  the  first  tree  to  blossom 
in  spring  in  North  America.  The  wood,  like  that  of  other  species, 
is  applicable  to  many  purposes,  as  for  the  seats  of  Windsor  chairs, 
turnery,  Ac.  The  gram  in  very  old  trees  is  sometimes  undulated, 
which  suggested  the  name  of  curled  msple,  and  gives  beautiful 
effects  of  light  and  shade  on  polished  surfaces.  The  most  constant 
use  of  curled  maple  is  for  tbo  stocks  of  fowling  pieces  and  rifles,  as 
it  affords  toughness  and  strength  combined  with  lightness  and 
elegance.  The  inner  bark  is  dusky  red.  On  boiling,  it  yields  a 
purple  colour  which  with  sulphate  of  iron  affords  a black 
aye.  The  wood  is  inferior  to  that  of  the  preceding  species  in 
strength  and  as  fuel.  Sugar  was  made  from  the  sap  by  the  French 
Canadians,  but  the  production  is  only  half  as  great  as  that  from  the 
sugar  maple  (Michaux).  In  Britain  it 'is  cultivated  as  an  orna- 
mental tree,  as  being  conspicuous  for  its  flowers’ in  spring,  and  for 
its  red  fruit  and  foliage  in  autumn.  A.  maerophyltum,  Fursch., 
furnishes  material  for  hats,  baskets,  mats,  Ac.,  from  its  inner  bark, 
and  the  sap  gives  sugar.  A.  cireinatum,  Pursch.,  of  California, 
has  a fine,  white,  tougu  wood,  which  takes  a good  polish. 

For  dcKTtpdoa  of  other  iperiea  of  Kertk  America,  at*  Card.  Ckroa , 1881,  lades, 
*.*.  " Acer,f;  Sargent's  Cat.  For.  Tree*  Jt.  diner.;  Loudco,  f.c,  p.  406 
Gray's  Manual  of  Bet.,  p.  S4.  (O.  H.) 

MAH,  Earldom  op.  Mar,  one  of  the  ancient  divisions 
or  provinces  of  Scotland,  comprised  the  larger  portion  of 
Aberdeenshire,  extending  from  north  of  the  Don  southwards 
to  the  Mounth.  It  is  remarkable  for  its  association  with 
the  oldest  historical  dignity  of  Scotland,  or  perhaps  of  any 
country,  which  has  teen  perpetuated  to  our  own  time. 
Donald  MacEnnn  MacCainech,  mormaer  (hereditary  ruler 
or  steward)  of  Mar,  fought,  according  to  nearly  contem- 
porary testimony,  at  the  battle,  of  Clontarf  in  Ireland  in 
1014.  Under  Anglo-Saxon  influence*  mormaer*  or  great 
steward*  became  earls;  and  Ruodri,  mormaer  of  Mar, 
whoso  name  appears  in  the  Book  of  Deer,  is  designed 
“ Rothri  comes  ” in  a charter  of  Alexander  I.  of  1114  or 
1115.  His  representative  in  the  latter  part  of  the  12th 
century  was  GrAtney,  earl  of  Mar,  who  married  Christian 
Bruce,  sister  of  Kang  Robert,  a lady  famed  for  her  defence 
of  the  chief  stronghold  of  the  earldom,  Kildrummy  Castle, 
against  David  of  Strathbogie,  earl  of  Athole,  then  (1335)  in 
alliance  with  the  English.  Their  eon,  Earl  Donald,  in  hie 
youth  a captive  in  England,  was  restored  to  hi*  country  after 
Bannockburn.  On  the  lauding  of  Edward  Balliol  in  1332, 
and  death  of  Thomas  Randolph,  earl  of  Moray,  be  was  in- 
vested with  the  regency,  and  the  troops  hastily  assembled 
by  him  to  meet  the  invader  suffered  a disastrous  defeat  at 
Dunplin,  the  earl  of  Mar  being  himself  among  the  slain. 
Earl  Thomas,  the  regent’s  son,  dying  without  issue  in  1377, 
his  successor  was  his  sister  Margaret,  countess  of  Douglas 
by  marriage.  From  her  the  earldom  of  Mar  passed  to  her 
daughter,  Isabel  Douglas,  countess  of  Mar,  whoso  second 
marriage  forms  a notable  episode  in  Scottish  history.  Alex- 
ander Stewart,  natural  son  of  Alexander,  earl  of  Buchan, 
and,  according  to  common  belief,  tho  instigator  of  a 
murderous  attack  on  that  lady’s  first  husband,  stormed  tho 
widowed  countess  of  Mar  in  Kildrummy  Castle  in  1404, 
compelled  her  to  marry  him,  and  extorted  from  her  a 
charter  which,  had  the  king  been  prevailed  on  to  confirm 
it,  would  have  made  over  the  earldom  to  him  and  his  heirs, 
in  exclusion  of  the  heirs  of  his  wife.  But,  weak  as  was 
the  law  north  of  the  Mounth  iu  the  reign  of  Robert  1IL, 
this  outrage  was  too  flagrant  to  be  condoned.  The  indis- 
pensable confirmation  was  refused  by  the  king;  but  a 
compromise  was  effected,  by  which  Isabel  voluntarily 
accepted  Stewart  as  her  hnsb&nd,  and,  by  a charter  which 
Robert  duly  confirmed,  gavo  him  a right  to  the  earldom  for 
life,  with  remainder,  however,  to  her  own  heira.  Qua  earl 
of  Mar,  the  quondam  leader  of  freebooters  becamo  a sup- 
porter of  law  and  order ; and  in  1411,  when  Donald,  lord 
of  the  Isles,  was  leading  his  marauding  host  southwards, 
it  was  under  Alexander,  earl  of  Mar,  that  the  lowland 
{ gentry  and  tho  burghers  of  Aberdeen  mustered  to  oppose 
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fils  advances.  The  sanguinary  battle  of  Harlaw  arrested 
the  progress  of  the  highlanders,  and  left  Mar  master  of 
the  field. 

Earl  Alexander  died  in  1435,  when  the  right  to  the 
earldom  passed  to  Isabel’s  nearest  heir,  Robert  Lord 
Erskine  (descended  from  a daughter  of  Earl  Gratney),  who 
established  his  right  by  retonr  in  1438,  and  became  carl  of 
Mar.  The  crown,  however,  had  seized  on  the  valuable 
territories  of  the  earldom,  of  which  he  could  only  obtain 
partial  possession ; and  James  II.  and  his  advisers,  after 
temporizing  for  a length  of  time,  in  1457  reduced  Earl 
Robert's  retour  by  a collusive  “service  negative,”  based  on 
the  plea  that,  either  by  the  bastardy  of  Alexander  or  in 
virtue  of  a resignation  by  him  to  James  I.,  the  earldom 
had  lapsed  to  the  crown,  two  ex  facte  worthless  pretexts, 
inasmuch  as  Alexander  had  only  been  a liferenter.  The 
wrongful  possession  of  the  crown  lasted  more  than  a 
century,  in  the  course  of  which  time  the  earldom  was  twice 
temporarily  in  possession  of  yonnger  members  of  tbo  royal 
house,  and  portions  of  it  were  given  away  to  favourites ; 
while  its  lawful  owners,  the  Erskines,  continued  loyally  to 
serve  the  sovereigns  who  had  usurped  their  inheritance. 

At  length,  on  23d  May  15G5,  Queen  Mary,  made  aware 
of  the  wrongs  inflicted  by  her  predecessors,  and  “ moved 
by  conscience  * to  make  the  fullest  reparation,  granted  to 
John  Lord  Erskine  a charter  restoring  the  earldom  of 
which  he  and  his  ancestors  bad  been  unjustly  deprived. 
The  earl  of  Mar,  thus  replaced  in  his  rights,  was  regent  of 
Scotland  during  the  last  two  yoaia  of  his  life ; and  his  son, 
who  succeeded  him  in  1572,  and  was  treasurer  to  James 
VI.,  recovered  by  process  of  law  those  portions  of  his 
inheritance  which  had  been  alienated  by  the  crown  during 
the  period  of  illegal  possession.  In  the  next  two  genera- 
tions the  attachment  of  the  family  to  the  Stewarts  brought 
with  it  fines  and  impaired  fortunes.  John,  earl  of  Mar, 
fourth  in  descent  from  the  treasurer,  headed  the  rebellion 
of  1715,  and  suffered  attainder,  but  escaped  abroad  and 
survived  till  1732.  His  daughter  Lady  Frances  (who 
married  an  Erskine,  the  younger  son  of  her  uncle,  Lord 
Grange)  would,  but  for  the  attainder,  have  inherited  his 
title  ; and  what  remained  of  the  lands  was  preserved  to 
her  by  arrangement  with  the  commissioners  of  forfeited 
estates.  In  1824  her  son,  John  Francis  Erskine  of  Mar, 
was,  as  “grandson  and  lineal  heir”  of  the  attainted  carl, 
restored  by  Act  of  Parliament  from  the  effects  of  the  forfei- 
ture. 

At  the  death  in  1860  of  John  Francis  Miller  Erskine,  earl  of 
Mar,  grandson  of  the  restored  earl,  there  seemed  no  room  for  doabt 
that  the  earldom  devolved,  in  accordance  with  the  rule  of  succession 
which  it  had  always  followed,  on  his  sister's  eon  John  Francis 
Erskine  Goodeve,  in  preference  to  his  cousin  and  heir  male,  the  earl 
of  Kellie.  The  latter,  however,  claimed,  not  indeed  the  ancient 
dignity,  hot  a separate  titular  ear  Mom,  supposed  to  have  been 
bestowed  by  Queen  Mary,  not  by  her  chatter  above  alloded  to,  hot 
by  a lost  and  till  then  unheard-of  patent  a few  weeks  later  in  date, 
and  with  a different  remainder,  namely,  to  heirs  male  of  the  body. 
The  resolution  of  the  committee  of -privileges  of  the  House  of  Lords 
in  1876,  finding  Lord  Kellie  entitled  to  the  earldom  thus  claimed 
by  him,  lias  caused  great  surprise  : and  Scotch  lawyers  generally, 
while  disbelieving  as  ao  uestion  of  fact  in  this  creation  of  1605,  seem 
also  to  hold  in  point  of  law  that  tho  resolution  alluded  to  leaves 
untouched  the  nght  of  tho  heir  general  to  the  ancient  historical 
honour.  The  same  view  has  been  expressed  by  way  of  protest  by  a 
largo  number  of  tho  Scottish  peers,  and  enforced  by  the  late  earl  of 
Crawford  in  his  ably  written  posthumous  work  The  Earldom  of 
Mar  in  Sunshine  ana  Shade. 

MARABOUT  is  a corruption  of  tho  Arabic  Mordbit,  a 
Moslem  name  for  a hermit  or  a devotee.  Primarily  tho 
word  is  derived  from  rtfeff,  a fortified  frontier  station.  To 
such  stations  pious  men  betook  them  to  win  religious 
merit  In  jvar  against  the  infidel ; their  leisure  was  spent 
In  devotion,  and  the  habits  of  tbo  convent  superseded  those 
of  the  camp  (see  De  Slone  in  Jour.  At.,  1842,  L 168; 


- M A.  R 525 

Dozy,  Suppl.,  l 502).  Thus  rikit  came  to  mean  a religious 
house  or  hospice  (rdrc/yi).  The  great  sphere  of  the 
marabouts  is  North  Africa.  There  it  was  that  the  com- 
munity formed  by  King  Yahya  and  the  doctor  Abdalla 
developed  into  the  conquering  empire  of  the  Mor&bits,  or,  as 
Christian  writers  call  them,  the  Almo&a.  tides  (?.r.),  and 
there  still,  among  tho  Berbers,  the  marabouts  enjoy  extra- 
ordinary influence,  being  esteemed  as  living  saints  and 
mediators.  They  are  liberally  supported  by  alms,  direct  all 
popular  assemblies,  and  have  a decisive  voice  in  intertribal 
quarrels  and  all  matters  of  consequence.  On  their  death 
their  sanctity  is  transferred  to  their  tombs,  where  chapels  are 
erected  and  gifts  and  prayers  offered.  The  prominent  part 
which  the  marabouts  took  in  the  resistance  offered  to  the 
French  by  the  Algerian  Moslems  is  well  known ; and  they 
have  been  similarly  active  in  recent  oolitico-religious 
movements  in  Tunis  and  Tripoli. 

MARACAIBO,  a city  and  seaport  of  Venezuela,  tne 
capital  of  the  state  of  Zulia  (formerly  Maracaibo),  lies 
about  25  milea  from  the  sea  on  the  west  bank  of  Lake 
Maracaibo,  the  suburbs  presenting,  with  their  cocoa-nut 
• roves,  n fine  contrast  to  the  background  of  barren-looking 
hilts  sloping  up  from  the  shore  to  a height  of  about  200 
feet.  The  streets  are  laid  out  at  right  anglea ; the  houses 
are  poor  structures  of  a crude  concrete  or  rubble,  strength- 
ened by  wooden  beams ; end  even  the  public  buildings — 
such  as  the  churches,  the  government  house,  the  court-1 
house,  and  the  theatre — owe  their  pretentious  appearance 
to  plaster  and  paint  The  water  of  the  lake  being  brackish, 
and  the  sinking  of  Artesian  wells  as  yet  in  the  experimental 
stage,  Maracaibo  is  dependent  on  the  rains  for  its  drinking 
water.  The  markets  are  well  supplied  with  provisions 
(especially  game),  and  the  lower  classes,  with  whom  the 
plantain  forms  the  staff  of  life,  are  able  to  subsist  in  a state 
of  comparative  idleness.  The  prosperity  of  the  place  is 
due  to  the  fact  that  it  forms  the  cutlet  for  the  produce 
of  a wide  region ; and  if  the  bar  ct  the  mouth  of  tho 
lake,  preventing  the  entrance  of  vessels  drawing  more 
than  10  or  11  feet,  yrere  removed  Maracaibo  would  bid 
fair  to  becomo  the  chief  mercantile  centre  of  the  north 
coast  of  South  America.  * Coffee,  not  cf  prime  quality, 
cocoa,  and  hides  are  the  principal  experts  at  present, 
$4,029,852  oat  of  the  $4,188,617  at  which  the  whole 
exports  were  valued  in  1880  being  drawn  frem  thc:o 
items.  Steamers  ascend  the  Catatumbo  as  far  as  San 
Buenaventura  and  Villamizar  and  the  Escalente  to  Santa 
Crux,  thus  tapping  the  border  provinces  of  both  Venezuela 
and  Colombia.  Bricks  and  tiles,  leather  jmd  admirablo 
saddlery,  cocoa-nut  oil,  sugar,  rnm,  and  chocolate  are 
manufactured  in  the  town.  Though  the  Jesuit  College, 
which  formerly  made  Maracaibo  ono  of  the  few  real  seats 
of  learn iug  in  this  part  of  tho  world,  no  longer  exists, 
means  of  education  are'fairly  abundant  (a  national  college, 
a nautical  school,  Ac.);  and,  although  they  devote  them- 
selves mainly  to  political  agitation,  the  upper  classes  are 
not  without  culture.  Maracaibo  was  founded  by  Alonso 
Pacheco  in  1571.  The  population,  returned  in  1873  ad 
21,954,  is  estimated  at  30,000  in  1881. 

8c«  Engvl,  "Maracaibo,"  in  ZeiL  d.  Oes.  Erdk .,  Berlin.  1870; 
and  U.  S.  Consular  EeporUt  1882. 

MARAGHA,  a town  of  Persia,  provinco  Axerhijan, 
37*  2 O'  N.,  46*  25'  E.,  68  miles  from  Tabriz,  232  north-west 
of  TehrAn,  pleasantly  situated  in  a long  narrow  valley 
opening  towards  Lake  Urmiab,  which  lies  10  miles  to  the 
north-west.  The  town  consists  mostly  of  mod  houses 
enclosed  by  a high  dilapidated  wall,  and  containing  no 
conspicnous  buildings  except  a large  bazaar  and  fine  public 
bath.  NAsir-ed-din’s  observatory  formerly  stood  on  a hill 
to  the  west,  where  there  are  some  old  tombs  covered  with 
Cufic  inscriptions.  The  surrounding  gardens  and  planta- 
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Hons  are  watered  by  canals  from  a smaii  river  creased  here 
by  two  good  bridges  built  in  1809.  At  the  village  of 
Daah-Keaen,  6 miles  from  Deh  EurgAn  in  this  district,  are 
the  famous  MarAgha  marble  pits,  occupying  a apace  half 
a mile  in  circumference,  and  sunk  to  a depth  of  about  12 
feet  Here  a multitude  of  springs  charged  with  carbonic 
acid  gas  bubble  up  in  all  directions,  precipitating  large 
quantities  of  carbonate  of  lime.  The  marble  in  the  semi- 
crystaliited  formation  of  this  deposit  forms  horizontal 
layers,  which  when  cut  in  thin  slabs  are  nearly  transparent, 
and  serve  as  windows  in  the  Tabriz  baths  and  elsewhere. 
Larger  blocks  are  also  used  as  pavements  in  bazaars  and 
palaces,  and  the  famous  throne  in  the  DlwAn  KhAna  at 
Tehrdn  is  made  of  the  same  material.  MarAgha  was 
formerly  the  capital  of  Hiilakii,  grandson  of  Jenghis  KhAo, 
and  its  fifteen  thousand  inhabitants  still  belong  mostly  to 
the  Mukadam  Turki  tribe. 

makanhAo,  or  Mabanhah  (Latinized  as  Marag- 
nanum),  in  full  form  Sao  Luiz  dk  Mabaxhao,  the  chief 
town  of  the  province  of  Maranh&o  in  Brazil,  is  situated  in 
2®  30*  S.  lat  and  44°  17'  W.  long.,  on  the  west  side  of  an 
island  of  the  Bame  name  28  miles  long  and  15  broad. 
Though  built  on  so  hilly  a surface  that  carriages  cannot 
be  used,  it  Is  laid  out  with  regularity,  and  h&8  straight, 
wide,  *nnd  clean-looking  streets.  The  public  institutions 
comprise  a naval  arsenal,  a high  court  of  appeal,  a tribunal 
of  commerce,  a military  hospital,  several  general  hospitals, 
a theatre,  a museum,  a public  library,  and  a botanic  garden, 
as  well  as  a cathedral  and  an  episcopal  palace,  both  built 
by  the  Jesuits.  Maranhfio  baa  some  commercial  import- 
ance, exporting  cotton,  sugar,  hides,  Ac.,  from  a wide 
region  of  the  interior,  and  receiving  manufactured  goods 
from  Europe,  and  especially  from  England.  Though  some- 
what difficult  of  access  to  large  sailing  vessels,  the  port 
affords  good  anchorage  to  all  drawing  less  than  20  feet 
Steamers  ply  to  Rio  do  Janeiro  and  ParA,  as  well  as  up 
the  rivers  Itapicuru,  Ouajahn,  and  Pindare;  and  direct 
steam  communication  is  maintained  with  Lisbon  and 
Liverpool  The  population  of  the  island  M&ranh&o  was 
34,023  in  1872,  about  30,000  belonging  to  the  city. 

French  colonists  settled  at  St  Luiz  in  1612,  but  they  were  expelled 
by  Jeronimo.  d’Alboquerque  in  1614.  The  Dutch  were  in  possession 
from  1641  to  1633.  Tho  bishopric  wa*  created  in  1676.  The  city 
wu  captured  in  1823  by  Lord  Cochrane,  who  waa  afterwards  created 
marquis  of  Maranham. 

MARAT,  Jeax  Paul  (1743-1793),  a famous  revolution- 
ary leader,  was  the  eldest  child  of  Jean  Paul  Mara  of 
Cagliari  and  Louise  Cabrol  of  Genova,  and  waa  born  at 
Boudry,  in  the  principality  of  Neuchatel,  on  May  24,  1743. 
His  father  was  a doctor  of  some  learning,  w ho  had  aban- 
doned bia  country  anil  his  religion,  and  had  married  a 
Swiss  Protestant  It  was  he  that  laid  the  basis  of  the 
young  Jean  Paul's  scientific  learning,  and  tho  son  at  tho 
same  time  imbibed  the  doctrines  of  Rousseau.  On  his 
mother’s  death  in  1759  he  set  out  on  bis  travels,  and 
spent  two  years  at  Bordeaux  in  tho  study, of  m&dicino, 
whence  ho  moved  to  Paris,  where  he  made  use  of  his 
knowledge  of  his  two  favourite  sciences,  optics  and 
electricity,  to  subdue  an  obstinate  disease  of  the  oyes. 
After  some  years  in  Paris  ho  went  to  Holland,  the  retreat 
of  philosophers,  where  all  tho  frorks  of  the  Encyclopedists 
were  printed  for  the  French  market,  and  then  on  to 
London,  where  he  settled  in  Church  Street,  Soho,  a 
fashionable  district,  and  practised  bis  profession.  In  1773, 
at  the  ago  of  thirty,  he  made  his  first  appearance  as  an 
author  with  a Philosophical  Essay  on  Man , being  an 
Attempt  to  Investigate  the  Principles  and  Lam  of  the  Recip- 
rocal Influence  of  the  Soul  on  the  Body,  of  which  only  two 
volumes  are  extant,  though  at  the  end  of  the  second 
volume  he  speaks  of  a third.  Tho  book  shows  a wonder- 
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ful  knowledge  of  English,  French  German,  Italian,  and 
Spanish  philosophers,  and  directly  attacks  Helvetius,  who 
had  in  his  L' Esprit  declared  a knowledge  of  science  un- 
necessary for  a philosopher.  Marat,  as  he  now  began  to 
call  himself,  declares  that  physiology  alone  can  solve  the 
problems  of  the  conn  exion  betweeu  soul  and  body,  and 
proposes  the  existence  of  a nervous  fluid  as  the  true 
solution.  In  1774  he  published  a political  work,  The 
Chains  of  Slavery,  which  appeared  without  his  name,  and 
was  intended  to  influence  constituencies  to  return  popular 
membors,  and  reject  the  king’s  friends,  with  innumerablo 
examples  from  classical  and  modem  history  of  the  ways  in 
which  kings  enslaved  their  peoples.  The  book  was  too 
late  to  have  any  influence  on  the  general  election,  and 
was  got  up  in  a style  too  costly  for  a wide  circulation,  but 
its  author  declared  later  that  it  procured  him  an  honorary 
membership  of  the  patriotic  societies  of  Carlisle,  Berwick, 
and  Newcastle.  Ho  remained  devoted  to  his  profession, 
and  in  1775  published  in  London  a little  Essay  on  Gleets , 
price  Is.  6d.,  of  which  no  copy  is  to  be  found,  and  in 
Amsterdam  a French  translation  of  the  first  two  volumes 
of  his  Essay  on  Man.  In  this  year,  1775,  he  visited  Edin- 
burgh, and  on  the  recommendation  of  certaip  Edinburgh 
physicians,  was,  on  June  30,  made  an  M.D.  of  St  Andrews 
University.  On  his  return  to  London  he  published  an 
Enquiry  into  the  Nature,  Cause,  and  Cure  of  a Singular 
Disease  of  the  Eyes,  with  a dedication  to  the  Royal  Society. 
In  the  same  year  there  appeared  tho  third  volume  of 
tho  French  edition  of  tho  Essay  on  Man,  which  reached 
Femey,  and  exasperated  Voltaire,  by*  its  onslaught  on 
Helvetius,  into  a sharp  attack,  that  only  made  the  young 
author  more  conspicuous.  Hia  fame  as  a clover  doctor 
was  now  great,  and  on  June  24, 1777,  the  Comte  d’Artois, 
afterwards  Charles  X.  of  France,  “owing  to  the  report  he 
had  heard  of  the  good  and  moral  life,  and  of  the  knowledge 
and  experience  in  the  art  of  medicine,  of  J.  P.  Marat," 
mado  him  by  brevet  physician  to  his  guards,  with  2000 
livres  a year  and  allowances. 

Marat  was  soon  in  great  request  as  a court  doctor  among 
the  aristocracy  ; and  even  Bri&sot,  in  his  Memoires,  admits 
his  influence  in  the  scientific  world  of  Paris.  The  next 
years  were  much  occupied  with  scientific  work,  especially 
the  study  of  heat,  light,  and  electricity,  on  which  he  pre- 
sented taemoire  to  the  Acadlmio  des  Sciences,  but  tho 
Academicians  were  horrified  at  bis  temerity  in  differing 
from  Newton,  and,  though  acknowledging  his  industry, 
would  not  receive  him  among  them.  His  experiments 
greatly  interested  Benjamin  Franklin,  who  used  to  visit 
him ; and  Goethe  always  regarded  his  rejection  by  the 
Academy  as  a glaring  instance  of  scientific  despotism.  In 
1780  ho  had  published  at  NeucbAtel  without  his  name  a 
Plan  de  Legislation  Criminelle,  founded  on  the  humane 
principles  established  by  Becc&ria.  In  April  178G  he 
resigned  his  court  appointment.  The  results  of  his  leisure 
were  in  1787  a new  translation  of  Newton's  Optics,  and 
in  1788  his  Memoires  Acadcmiquct,  ou  Nouvelles  Decouvertes 
sur  la  Lumtire, 

His  scientific  life  was  now  over,  his  political  life  was  to 
begin ; in  the  notoriety  of  that  political  life  his  great 
scientific  and  philosophical  knowledge  was  to  be  forgotten, 
the  high  position  he  had  given  up  denied,  and  be  himself 
to  bo  scoffed  at  as  an  ignorant  charlatan,  wbo  had  sold 
quack  medicines  about  the  streets  of  Baris,  and  been  glad 
to  earn  a few  sous  in  tho  stables  of  the  Comte  d' Artois. 
In  1788  the  notables  had  met,  and  advised  the  assembling 
of  the  states-general.  The  elections  were  the  cause  of  a 
flood  of  pamphletB,  of  which  one,  Ofrande  & la  Patrie , was 
by  Marat,  and,  though  now  forgotten,  dwelt  on  much  the 
same  points  as  the  famous  brochure  of  the  Ablxi  SiAyta. 
When  the  status-general  met,  Marat's  interest  was  as  great 
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as  ever,  and  in  June  1789  he  published  a supplement  to 
his  Ofrande,  followed  in  July  b y La  Constitution,  in  which 
he  embodies  his  idea  of  a constitution  for  France,  and  in 
September  by  his  Tableau  des  Vices  de  la  Constitution 
tf Angleterre,  which  he  presented  to  the  assembly.  The 
latter  alone  deserves  remark.  The  assembly  was  at  this  time 
full  of  Anglomaniacs,  who  desired  to  establish  in  France  a 
constitution  exactly  similar  to  that  of  England.  Marat, 
who  had  lived  in  England,  had  seen  that  England  was  at 
this  tiifie  being  ruled  by  an  oligarchy  using  the  forms  of 
liberty,  which,  while  pretending  to  represent  the  country, 
was  really  being  gradually  mastered  by  the  royal  power. 
Hia  heart  was  now  all  in  politics ; and,  feeling  that  his 
energies  needed  a larger  scope  than  occasional  tracts 
afforded,  he  decided  to  start  a paper.  At  first  appeared  a 
single  number  of  the  Jloniteitr  patriot?,  followed  ou 
September  13  by  the  first  number  of  the  Publicist? 
parisien , which  on  September  16  took  the  title  of  V Ami 
Un  Peuple,  and  was  to  absorb  his  future  life. 

The  life  of  Marat  now  becomes  part  of  the  history  of 
the  French  Revolution.  From  the  beginning  to  the  end 
he  stood  alone.  He  was  never  attached  to  any  party ; the 
tone  of  his  mind  was  to  suspect  whoever  was  in  power ; 
and  therefore  no  historian  has  tried  to  defend  him,  and  all 
state  the  facts  about  him  with  a strong  colouring.  About 
his  paper,  the  incarnation  of  himself,  the  first  thing  to  be 
said  is  that  the  man  always  meant  what  he  said;  no 
poverty,  no  misery  or  persecution,  could  keep  him  quiet ; 
he  was  peq>etually  crying — “nous  sommes  trains.” 

Further,  the  suspicious  tone  of  his  mind  extended  to  his 
paper,  and  he  made  it  play  the  part  of  the  lion's  mouth  at 
Venice : whoever  suspected  any  one  had  only  to  denounce 
him  to  the  Ami  du  Peuple. , and  the  denounced  was  never 
let  alone  till  he  was  proved  innocent  or  guilty.  He  began 
by  attacking  the  most  powerful  bodies  in  Paris, — the  corps 
municipal,  with  Bailly  at  their  head,  and  the  court  of  the 
Ch&telet, — and  after  a struggle  found  them  too  strong  for 
him,  and  fled  to  London  (January  1790).  There  he  wrote 
his  Denonciation  covtre  Necker,  and  in  May  dared  to  return 
to  Paris  and  continue  the  Ami  du  Peuple,  He  was 
embittered  by  persecution,  and  continued  his  vehement 
attacks  against  all  in  power — against  Bailly,  against  La 
Fayette,  and  at  last,  after  the  day  of  the  Champs  du  Mars, 
against  tho  king  himself.  All  this  time  he  was  hiding  in 
cellars  and  sewers,  where  he  was  attacked  by  a horrible 
skin  disease,  tended  only  by  the  woman  Simonne  Evrard, 
who  remained  true  to  him.  Tho  end  of  the  constituent 
assembly  he  heard  of  with  joy,  and  with  bright  hopes 
(soon  dashed  by  the  behaviour  of  the  legislative)  for  the 
future,  when  almost  despairing  in  December  1791  he 
fled  onea  more  to  London,  where  he  wrote  his  Poole  dv. 
Ciloyen,  In  April  1792,  summoned  again  by  the  Cordeliers, 
he  returned  to  Paris,  and  published  No.  627  of  the  Ami 
The  war  was  now  tho  question,  and  Marat  saw  clearly 
enough  that  it  was  not  sought  for  the  sake  of  France, 
that  it  was  to  6erve  the  purposes  of  the  royalists  and  the 
Girondins,  who  thought  of  themselves  alone.  The  early 
days  of  the  war  being  unsuccessful,  the  proclamation  of  tho 
duke  of  Brunswick  excited  all  hearts ; who  could  go  to  save 
France  on  the  frontiers  and  leave  Paris  in  the  bonds  of  his 
enemies  1 Marat,  like  Danton,  foresaw  the  massacres  of 
.September.  After  tho  events  of  August  10th  ho  took  his 
seat  at  tho  commune,  and  demanded  a tribunal  to  try  the 
royalists  in  prison.  No  tribunal  was  formed,  and  the 
massacres  in  the  prisons  were  the  inevitable  result  In  the 
elections  to  the  convention,  Marat  was  elected  seventh  out  of 
the  twenty-four  deputies  for  Paris,  and  for  the  first  time  took 
his  seat  in  an  assembly  of  the  nation.  At  the  declaration  of 
the  republic,  he  closed  his  Ami  du  Peuple,  and  commenced 
a aew  yaye$.  Uie  Journal  la  Rcpublique  Franchise,  which 
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was  to  contain  his  sentimeots  as  its  predecessor  had  done, 
and  to  be  always  on  the  watch.  In  the  assembly  Marat  had 
no  party;  he  would  always  suspect  and  oppose  the  power- 
ful, refuse  power  for  himself.  After  the  battle  of  Valray, 
Dumouriez  was  the  greatest  man  in  France ; he  could 
almost  have  restored  the  monarchy,  yet  Marat  did  not  fear 
to  go  uninvited  to  the  tragedian  Talma's,  and  there  accuse 
Dutnouricz  in  the  presence  of  bis  friends  of  want  of 
patriotism.  His  unpopularity  in  the  assembly  was 
extreme,  yet  he  insisted  on  speaking  on  the  question  of  the 
king’s  trial,  declared  it  unfair  to  accuse  Louis  for  anything 
anterior  to  his  occeptanco  of  the  constitution,  and,  though 
implacable  towards  the  king,  as  the  one  man  who  must  die 
for  the  people's  good,  he  would  not  allow  Malesherbes,  the 
king's  counsel,  to  be  attacked  in  his  paper,  and  speaks  of 
him  as  a “sage  et  respectable  vieillardL*  Tho  king  dead, 
the  months  from  January  to  May  were  spent  in  an  unre- 
lenting struggle  betweeu  Marat  and  the  Girondins.  Marat 
despised  the  ruling  party  because  they  had  suffered  nothing 
for  the  republic,  because  they  talked  too  much  of  their 
feelings  and  their  antique  virtue,  because  they  had  fbr  their 
own  purposes  plunged  the  country  into  war;  while  the 
Girondins  hated  Marat  as  representative  of  that  rough  red 
republicanism  which  would  not  yield  itself  to  a Roman 
republic,  with  themselves  for  tribunes,  orators,  and  generals. 
The  Girondins  conquered  at  first  in  the  convention,  and 
ordered  that  Marat  should  bo  tried  before  the  Tribunal 
Revolutionnaire.  But  their  victory  ruined  them,  for 
Marat  was  acquitted  on  April  24,  and  returned  to  the  con- 
vention with  the  people  at  his  back.  Their  fall  was  a 
veritable  victory  for  Marat.  But  it  was  his  last  Tho 
skin  disease  ho  had  contracted  in  the  subterranean  haunts 
was  rapidly  closing  his  life ; he  could  only  easo  his  pain 
by  sitting  in  a warm  bath,  where  he  wrote  hU  journal,  and 
accused  tho  Girondins,  who  were  trying  to  raise  France 
against  Paris.  Sitting  thus  on  the  13th  July  he  heard  in 
the  evening  a young  woman  begging  to  be  admitted  to  see 
him,  saying  that  ahe  brought  news  from  Caen,  where  the 
escaped  Girondins  were  trying  to  rouse  Normandy.  He 
ordered  her  to  be  admitted,  asked  her  the  names  of  the 
deputies  then  at  Caen,  and,  after  writing  their  names,  said, 
“They  shall  he  soon  guillotined,”  when  tho  young  girl, 
whose  name  was  Charlotte  Corday,  stabbed  him  to  the 
heart.  Grand  was  the  funeral  given  to  the  man  who  had 
suffered  so  much  for  the  republic  Whatever  his  political 
ideas,  two  things  shine  clearly  out  of  the  mass  of  pre^ 
judice  which  has  shrouded  the  name  of  Marat — that  be 
was  a man  of  great  attainments  and  acknowledged  posi- 
tion, who  sacrificed  fortune,  health,  life  itself,  to  his  con- 
victions, and  that  he  was  no  bite  feroce , no  factions  dema- 
gogue, but  a man,  and  a humane  man  too,  who  could  not 
keep  his  head  cool  in  stirring  times,  who  was  rendered  sus- 
picious by  coustnnt  persecution,  and  who  has  been  regarded 
as  a personification  of  murder,  because  he  published  every 
thought  in  his  mind,  while  others  only  vented  their  anger 
and  displayed  their  suspicions  in  spoken  words. 

The  only  works  of  Marat  not  mentioned  in  the  text  are  Let 
atrutiirei  du  Comte  Pototcski , a poor  novel,  which  most  have  been 
written  m h»s  early  days  sal  which  was  discovered  in  A! 8.  and 
published  by  Bibliophile  ; two  brochures  on  a balloon  acci- 
dent, 1785  ; Les  Charlatans  Mcrl ernes,  ou  Lettrcs  sur  le  Chnrlu 
tanitme aeadtmiquc,  1791  ; Z>  Junius  Francois,  Journal  politique ; 
June  2 to  June  24,  1790  ; trin^lation  of  Chains  of  Slattery,  with 
fifty  paces  on  French  history  prefixed,  year  1. 

6n  Marat'*  life  ahould  be  rc  *d  L'ami  du  peuple,  Stiz zen  aus 
j Marat's  journalist idun  Ltben,  Hamburg,  1846 ; A.  Uougeart, 
Marat,  Vumidu  peuple,  2 vol#.,  1M4  ; G.  Piazzoli,  Marat,  faniiec 
del  Popoto  eta  Jlimlusione,  Milan,  1874;  A.  Vermorcl,  (Envres 
de  J.  P.  Mara\  Cami  da  peuple,  rtereillies  et  annoUes,  1869; 
F.  Chevremon  , Marat,  Index  dn  Bibliophile,  Ac.,  1870;  Id., 
piamrds  de  Murat,  1877;  and  particularly  his  Jean  Paul  Marat, 
esprit  politique,  acwwpwni  dc  w vie  scvnttjupte,  politique,  ctprivte, 
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MARATHON  was  a plain  on  the  north-east  coast  of 
Attica,  containing  four  villages — Marathon,  Probaliuthos, 
Trieorythcs,  and  Oinoe,  vrhich  formed  a tctrapolis.  It 
wap  divided  from  the  plain  of  Athens  by  Mount  Pefltelicns 
aud  the  hilly  district  of  Diacria,  and  was  in  the  early  period 
an  autonomous  state.  After  it  became  incorporated  in*  tho 
Attic  state,  it  retained  something  of  ita  original  distinctive 
character.  Tho  worship  of  Apollo  had  its  first  home  in 
Attica  here,  and  it  was  carried  hence  to  Athens  when  the 
tetrapolis  was  made  part  of  tho  Athenian  cornu  , wealth. 
The  district  was  one  of  the  chief  seats  of  the  worship  of 
Hercules,  and  boasted  that  it  was  the  first  place  where  he 
had  been  worshipped  as  a god.  He  ice  legend  localized 
here  several  events  in  the  story  of  the  Heraclidac,  and 
especially  tho  sclf-sacrifico  of  Macaria,  daughter  of 
Hercules.  The  legend  of  Theseus  was  also  known  in  the 
district ; here  the  hero  slew  the  Marathonian  bulL  Tho 
plain  derived  ita  fame  chiefly  from  the  battle  in  which 
the  Athenians  and  Flatieans  under  Miltiades  defeated 
the  Persians,  490  B.C.  The  one  hundred  and  ninety-two 
Athenians  that  were  slain  were  buried  on  the  field  of  battle, 
contrary  to  the  usual  Attic  custom,  aud  a mound,  which  is 
still  called  Soro,  was  erected  over  them.  Another  tumulus 
covered  tho  bodies  of  the  slain  Flataans  aud  slaves,  and  a 
special  monument  was  raised  to  Miltiades. 

MARBLE  is  a term  applied  to  any  limestone  which  is 
sufficiently,  close  in  texture  to  admit  of  being  polished. 
Many  other  ornamental  stones — such  as  serpentine,  j 
alabaster,  and  even  granite — are  sometimes  loosely  dcsig- 
nated  as  marbles,  but  by  accurate  writers  the  term  is 
invariably  restricted  to  those  crystalline  and  compact 
varieties  of  carbonate  of  limo  which,  when  polished,  ore 
applicable  to  purposes  of  decoration.  The  crystalline 
structure  is  typically  shown  in  statuary  marble.  A 
fractured  surface  of  this  stone  displays  a multitude  of 
sparkling  facets,  which  are  the  rhombohcdral  cleavage- 
planes  of  tho  component  grains.  On  placing  a thin  section 
of  Carrara  marble  under  the  microscope,  it  is  seen  that 
each  grain  is  an  imperfect  crystal,  or  crystalloid,  of  culc- 
spar,  having  an  irregular  boundary,  and  being  itself  made 
up  of  a number  of  crystalline  plates  twinned  together 
(see  fig.  5,  article  Oeoloot,  vol  x.  p.  231).  It  is  said 
that  a somewhat  similar  polysynthetic  structure  may  bo 
artificially  induced  in  calc-spar  by  means  of  pressure.  As 
marble  appears  to  be,  in  many  cases,  a metamorphic 
rock,  it  is  probable  that  pressure  and  heat  have  been  the 
principal  natural  agents  concerned  in  tho  alteration  of 
compact  into  crystalline  limestones.  It  was  shown  many 
years  ago  by  Sir  James  Hall  that-  even  an  earthy  limestone, 
like  chalk,  when  strongly  heated  in  & closed  vessel,  might 
assume  a saccharoidal  texture ; and  it  is  a fact  familiar  to 
the  field-geologist  that  a crystalline  structure  is  often  locally 
developed  in  limestone  where  it  happens  to  have  been 
invaded  by  an  eruptive  rock.  Prof.  Gcikio  proposes  to 
distinguish  this  kind  of  metamorphism  by  tho  term  mar- 
marosti  ( Text-Book  of  Geology,  1882). 

Among  statuary  marbles  the  first  place  may  bo  assigned 
to  tho  famous  Pentelic  marble,  the  material  in  which 
Phidias,  Praxiteles,  and  other  Greek  sculptors  executed 
their  principal  works.  The  characteristics  of  this  stone 
are  well  seen  in  the  Elgin  marbles,  which  were  removed 
from  the  Parthenon  at  Athens,  and  are  now  in  tho  British 
Museum.  The  marble  was  derived  from  the  quarries  of 
Mount  Pentelicus  in  Attica.  The  neighbouring  mountain 
of  Hymettua  likewise  yielded  marbles,  but  these  were 
neither  so  pure  in  colour  nor  so  fine  in  texture  as  those  of 
Pentelicus.  Parian  marble,  another  stone  much  used  by 
Greek  sculptors  end  architects,  was  quarried  in  tho  isle  of 
PareB,  chiefly  at  Mount  Marpessa.  It  is  called  by  ancient 
writers  lychniUs*  in  allusion  to  the  fact  that  the  quarries 
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were  worked  by  the  light  of  lamps.  Tho  Venus  de’  Medici 
is  a notable  example  of  work  in  this  material  Carrara 
marble  is  better  known  than  any  of  the  Greek  marbles, 
inasmuch  as  it  constitutes  the  stone  iuvariably  employed 
by  the  best  sculptors  of  the  present  day.  This  marble 
occurs  abundantly  in  the  Apuan  Alps,  an  offshoot  of  the 
Apennines,  and  is  largely  worked  in  the  neighbourhood  of 
Carrara,  Massa,  and  Serravezza.  Stone  from  this  district 
wa9  employed  in  Romo  for  architectural  purposes  in  the 
time  of  Augustus,  but  the  finer  varieties,  adapted  to  the 
needs  of  the  sculptor,  were  not  discovered  until  some  tima 
later.  It  is  in  Carrara  marble  that  the  finest  works  of 
Michelangelo  and  of  Canova  are  executed.  The  purest 
varieties  of  this  stone  are  of  snow-white  colour  and  of  fina 
saccbaroidal  texture.  Silica  is  disseminated  through  soma 
of  the  marble,  becoming  a source  of  annoyance  to  the 
workman ; while  occasionally  it  separates  as  beautifully 
pellucid  crystals  of  quartz  known  as  Carrara  diamond*. 
The  geological  ago  of  the  marbles  of  the  Apuan  Alps  baa 
been  a subject  of  much  dispute,  some  geologists  regarding 
them  as  metamorphosed  Triassic  or  even  Liassic  rock\ 
while  others  are  disposed  to  refer  them  to  the  Carboni- 
ferous system.  Much  of  the  common  marble  is  of  a bluish 
colour,  and  therefore  unfit  for  statuary  purposes;  whea 
streaked  with  blue  and  grey  veins,  the  stone  is  known  om 
bardiglw.  Curiously  enough,  the  common  white  marble 
of  Tuscany  comes  to  England  as  Sicilian  marble — a name 
probably  due  to  its  having  been  formerly  ro-shipped  from 
some  port  in  Sicily. 

Although  crystalline  marbles  fit  for  statuary  worte  ora 
not  found  to  any  extent  in  Great  Britain,  the  limestones 
of  the  Palaeozoic  formations  yet  yield  a great  variety  of 
marbles  well  suited  for  architectural  purposes.  The 
Devonian  rocks  of  South  Devon  are  rich  in  handsome 
marbles,  presenting  great  diversity  of  tint  and  pattern. 
Plymouth,  Torquay,  Ipplepen,  Babbacombo,  and  Chudleigh 
may  be  named  as  the  principal  localities.  Many  of  these 
limestones  owe  their  beauty  to  f.he  fossil  corals  which  they 
contain,  and  are  hence  known  as  madrepore  marbles. 

Of  far  greater  importance  than  the  marbles  of  the 
Devonian  system  are  thoso  of  Carboniferous  age.  It  is 
from  the  Carboniferous  or  Mountain  Limestone  that  British 
marbles  are  mainly  derived.  Marbles  of  this  age  are 
worked  in  Derbyshire  and  Yorkshire,  in  the  neighbour- 
hood of  Bristol,  in  North  Wales,  in  the  Ielo  of  Man,  and 
in  various  parts  of  Ireland.  One  of  the  most  beautiful  of 
these  stones  is  the  encrinital  marble,  a material  which  owes 
its  peculiarities  to  the  presence  of  numerous  encrinitcs,  or 
stone-lilies.  These  fossils,  when  cut  in  various  directions, 
give  a characteristic  pattern  to  the  stone.  The  joints  of 
the  etems  and  arms  are  known  from  their  shape  as 
“ wheel -stones,”  and  tho  rock  itself  is  sometimes  called 
eotrochal  marble.  Thw  most  beautiful  varieties  arc  those 
in  which  the  calcareous  fossils  appear  os  white  markings 
on  a ground  of  grey  limestone.  On  the  Continent  a black 
marble  with  small  sections  of  erinoid  stems  is  known  as 
petit  granit,  while  in  Derbyshire  a similar  rock,  crowded 
with  fragments  of  minute  encrinites.  is  termed  birdVeya 
marble. 

Perhaps  the  most  generally  useful  marbles  yielded  by  the 
Carboniferous  system  are  the  black  varieties,  which  are 
largely  employed  for  chimney  pieces,  vases,  and  other 
ornamental  objects.  The  colour  of  most  black  limestone 
is  due  to  tho  presence  of  bituminous  matter,  whence  the 
mineralogical  name  anthraconite.  Such  limestone  com- 
monly emits  a fetid  odour  when  struck ; and  the  colour, 
being  of  organic  origin,  is  discharged  on  calcination.  Black 
marbles,  more  or  less  dense  in  colour,  are  quarried  iu 
various  parts  of  Ireland,  especially  at  Kilkenny  and  near 
Galway ; but  the  finest  kind  is  obtained  from  near  Ashford 
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in  Derbyshire.  From  Ashford  is  also  derived  a very, 
beautiful  stone  known  as  rosewood  marble.  This  is  a 
dense  brown  laminated  limestone,  displaying  when 
polished  a handsome  pattern  somewhat  resembling  the 
grain  of  rosewood ; it  occurs  in  very  limited  quantity,  and 

nsed  chiefly  for  inlaid  work. 

With  the  rosewood  marble  may  be  compared  the  well- 
known  landscapo  marble  or  Cotham  stone,  ao  argillaceous 
limestone  with  peculiar  dendritic  markings,  due  probably 
to  the  infiltration  of  water  containing  oxide  of  manganese. 
This  limestone  occurs  in  irregular  masses  near  the  base  of 
the  White  Lias,  or  uppermost  division  of  the  Rbmlic 
series.  It  is  found  principally  in  the  neighbourhood  of 
Bristol.  The  arborescent  forms  depicted  in  bluish-grey 
upon  this  landscape  marble  form  a marked  contrast  to  tha 
angular  markings  of  warm  brown  colour  which  are  seen  on 
alabs  of  ruin  marblo  from  Florence — a atone  occasionally 
known  also  as  landscape  atone,  or  pietra  pairina. 

British  limestones  of  Secondary  and  Tertiary  ago  are 
sot  generally  compact  enough  to  be  used  as  marbles,  but 
some  of  the  sl  elly  beds  are  employed  to  a limited  extent 
for  decorative  purposes.  Ammonite  marblo  is  a dark 
brown  limestone  from  tha  Lower  Lias  of  Somersetshire, 
crowded  with  ammonites,  principally  A.  planieostata. 
Under  the  name  of  Forest  marble,  geologists  recognize  a 
local  divialon  of  the  Lower  Oolitic  series,  so  named  by  W. 
Smith  from  Wychwood  Forest  in  Oxfordshire,  where  shelly 
limestones  occur;  and  these,  though  of  little  economic 
value,  are  capable  of  being  used  as  rough  marbles.  But 
the  most  important  marbles  of  the  Secondary  series  ere 
the  shelly  limestones  of  the  Forback  formation.  Purbeck 
marblo  was  a favourite  material  with  medueval  architects, 
who  used  it  freely  for  slender  clustered  columns  and  for 
sepulchral  monuments  It  consists  of  a mass  of  the  shells 
of  a fresh-water  snail,  Paludina  carimfcra,  embedded  in  a 
bine  or  grey  limestone,  and  ia  found  in  the  Upper  Purbeck 
beds  of  Swanage  in  Dorsetshire.  Excellent  examples  of 
itansa  may  bo  seen  in  Westminster  Abbey  and  in  tha 
Temple  Church,  as  well  as  in  the  cathedrals  of  Salisbury, 
Winchester,  Worcester,  and  Lincoln.  Sussex  marble  is  a 
very  similar  stone,  occurring  in  thin  beds  in  the  Weald  day, 
and  cenaisting  largely  of  the  shells  of  Paludina,  principally 
P.  mtuxientts  and  P.  fluviorum.  Tbo  altar  stones  and 
the  episcopal  chair  in  Canterbury  cathedral  are  of  this 
material. 

Mixtures  of  limestone  and  serpentine  frequently  form 
rocks  which  are  enfflcicntly  beautiful  to  bo  used  as  orna- 
mental stones,  and  are  generally  classed  as  marbles  Such 
serpentinons  limestones  are  included  by  petrologists  under 
the  term  ophicalcite.  The  famous  venle  antico  is  a rock  of 
this  character.  Mona  marble  is  an  ophicalcite  from  tbo 
metamorphic  series  of  tbo  Isle  of  Anglesey,  while  the  “ Irish 
green  " of  architects  is  a similar  rock  from  Connemara  in 
western  Galway.  It  is  notable  that  some  of  the  “ white 
marblo’' of  Counemara  baa  been  found  by  Messrs  King 
and  Bowney  to  consist  almost  wholly  of  malacolite,  a 
silicate  of  calcium  and  magnesium. 

A beautiful  marble  baa  been  worked  to  a limited  extent 
o the  island  of  Tiree,  one  of  the  Hebrides,  but  the  quarry 
appears  to  bo  now  exhausted.  This  Tiree  marblo  is  a 
limestone  haring  a delicate  cornelian  colour  diffused 
through  it  in  irregular  patches,  and  containing  rounded 
crystalloids  of  aahlite,  a green  augitic  mineral  resembling 
malacolite  in  composition.  When  dissolved  in  acid  the 
marble  leaves  a brick-red  powder,  which  has  been  studied 
by  Dr  Heddle,  who  has  also  analysed  the  sahlite. 

Many  marbles  which  are  prized  for  ther  variegated  pat- 
terns they  display  owe  tbeee  patterns  to  their  formation  in 
ooocentric  zones, — ench  m&rblet  being  in  fact  stalagmitie 
deposits  of  carbonate  of  lime,  and  urobablj  consisting  in 
15-20 
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many  cases  of  aragonite.  One  of  the  most  beautiful 
stalagmitie  rocks  is  the  so-called  onyx  marble  of  Algeria 
This  stone  was  largely  used  in  the  buildings  of  Cartbags 
and  Borne,  but  the  quarries  which  yielded  it  were  not 
known  to  modern  sculptors  until  1849,  when  M.  Delamonta 
rediscovered  ths  marble  near  Oued-Abdallah.  The  stone 
Is  u beautifully  translucent  material,  delicately  clouded 
with  yellow  and  brown,  and  is  greatly  prized  by  French 
workmen.  Large  deposits  of  a very  fioe  onyx-like  marble, 
similar  to  the  Algerian  stone,  have  been  worked  of  late 
years  at  Ttedi,  about  35  miles  from  the  city  of  Mexico. 
Among  other  stalagmitie  marbles,  mention  may  bo  made  of 
the  well-known  Gibraltar  stone,  which  is  often  worked  into 
models  of  cannon  and  other  ornamental  objects  This 
stalagmite  is  much  deeper  in  colour  and  less  translucent 
than  the  onyx  marbles  of  Algeria  and  Mexico.  A richly 
tinted  stalagmitie  stone  worked  in  California  is  known  as 
Californian  marble.  It  is  worth  noting  that  the  “ala- 
baster ” of  tbe  ancients  was  stalagmitie  carbonate  of  lime, 
and  that  this  stone  is  therefore  called  by  mineralogists 
“ Oriental  alabaster  ’’  in  order  to  distinguish  it  from  our 
modem  “ alabaster,”  which  is  a sulphate,  and  not  a car- 
bonate, of  lime. 

The  brown  and  yellow  colours  which  stalagmitie  marbles 
usually  present  are  due  to  the  presence  of  oxide  of  iron. 
This  colouring  matter  gives  special  characters  to  certain 
stones,  such  as  the  giallo  antico,  or  antique  yellow  marble 
of  ths  Italian  antiquaries.  Siena  marble  is  a reddish 
mottled  stone  obtained  from  the  neighbourhood  of  Siena 
in  Tuscany;  and  a somewhat  similar  stone  is  found  in 
King’s  Couuty,  Ireland.  Tree  red  marble  is  by  no  means 
common,  but  it  does  occur,  of  bright  and  uniform  colour, 
though  in  very  small  quantity,  in  the  Carboniferous  lime- 
stone of  Derbyshire  and  north-east  Staffordshire.  It  may 
be  noted  that  the  red  marble  called  rouo  antico  ia  often 
confoonded  with  the  porfido  rouo  antico,  which  ia  really  a 
red  porphyritic  felstone. 

Fire  marble  is  the  name  given  to  a brown  shelly  lime- 
stone containing  ammonites  and  other  fossil  shells  which 
present  a brilliant  display  of  iridescent  colonra,  like  those 
of  precious  opal.  It  occurs  in  rocks  of  Liassic  age  at  the 
lead-mines  of  Blciberg  in  Carinthia,  and  ia  worked  into 
snuff-boxes  and  other  small  objects.  By  mineralogists  it 
is  often  termed  lumachtlla,  an  Italian  name  which  may, 
however,  be  appropriately  applied  to  any  marbie  which 
contains  email  shells. 

It  would  unnecessarily  extend  this  article  to  enumerate 
the  local  names  by  which  marble-workers  in  different 
countries  distinguish  the  various  stones  which  pass  under 
their  hands  The  quarries  of  Franco,  Belgium,  and  Italy, 
not  to  mention  leas  important  localities,  yield  a great 
diversity  of  marbles,  and  almost  each  atone  bean  a distinc- 
tive name,  often  of  trivial  meaning. 

America  possesses  some  valuable  deposits  of  marble, 
which  in  the  eastern  States  have  been  extensively  worked. 
The  crystalline  limestones  of  western  New  England 
f ornish  an  abundance  of  white  aud  grey  marble,  while  a 
beautiful  material  fit  for  statuary  work  has  been  qnarriod 
near  Kntland  in  Vermont  A grey  bird's-eye  marble  ia 
obtained  from  central  New  York,  end  tbe  greyish  cloaded 
limestones  of  Thomgston  in  Maine  have  been  extensively 
quarried.  Of  the  variegated  and  coloured  marbles, 
perhaps  the  most  beautiful  are  those  from  the  northern 
part  of  Vermont,  in  the  neighbourhood  of  Leke  Champlain. 
A fine  brecciated  marble  is  found  on  the  Maryland  tide  of 
the  Potomac,  below  Point  of  Bocks.  Among  the  principal 
localities  for  black  marble  may  be  mentioned  Shoreham 
in  Vermont  and  Glen  •Falla  ia  New  York.  In  Ctnsde 
tbe  crystalline  limestones  of  the  Laurentian  aeries  yield 
beautiful  marble*. 
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Turning  to  India,  we  find  important  quarries  at  Makrana 
in  Rajputana — a locality  which  is  said  to  have  yielded  the 
marble  for  the  famous  Taj  Mahal  at  Agra.  In  the  Talley  * 
of  the  Nerbudda,  near  Jabalpur,  there  is  a large  develop- 
ment of  marble.  The  white  marble  which  i*  used  for  the 
delicately -pierced  screens  called  jalee  work  is  obtained  from 
near  Raialo,  in  Ulwar.  See  Ball's  Economic  Geology  of 
India,  1882. 

For  descriptions  of  ancient  marbles  soe  F.  Corn's  treatise  Delle 
Pietre  anlickc  ; and  for  tuarble*  in  general  consult  Professor  Hull's 
Building  and  Ornanuntal  Stones,  1872.  (F.  W.  E.") 

MARBLEHEAD,  a town  and  port  of  entry  of  the 
United  States,  ir>  Essex  county,  Massachusetts,  situated  on 
the  coast,  17  miles  by  rail  north-east  of  Boston,  and  4 miles 
south-east  of  Salem,  and  communicates  by  two  branch 
lines  with  the  main  line  of  the  Eastern  Railway.  It  is  built 
on  & rocky  peninsula  of  about  3700  acres  in  extent,  which 
juts  out  into  Massachusetts  Bay,  and  has  a deep,  roomy, 
and  nearly  land-locked  harbour.  The  fisheries  in  which 
Marblehoad  was  once  largely  engaged  have  declined ; but 
•hoemaking  has  become  an  important  industry,  and  the 
town  is  rising  into  favour  as  a summer  resort.  Many  of 
the  houa-e  date  from  the  “ colonial  ” period,  and  one  of 
the  churches  was  bnilt  in  1714,  bat  in  the  summer  of 
1877  nearly  the  whole  business  part  of  the  town  was  burnt 
to  the  ground.  The  population  was  7703  in  1870,  and 
7467  in  1880. 

Marblehead  waa  incorporated  in  1849.  Of  the  original  settlers,  a 
considerable  number  were  from  the  Channel  Islands,  and  their 
peculiarities  of  speech  continued  for  a long  time  to  affect  the  local 
dialect.  As  at  that  period  the  second  town  of  Massachusetts  in 
wealth  and  size,  Marblehead  sent  one  thousand  men  to  the  War  of 
Independence,  and  its  privateers  rendered  excellent  service  ; bat  its 
trading  prosperity  never  recovered  from  the  effects  of  the  contest. 
Eibridge  Gerry,  vice-president  of  the  United  States  in  1812,  was 
bom  at  Marblahsad;  and  the  town  is  the  scene  of  the  grim  revenge 
celebrated,  with  considerable  poetical  lioence,  in  Whittier’s  Skipper 
Irtson's  Ride. 

MARBURG,  an  ancient  university  town  of  Prussia,  in 
the  province  of  Hesse-Nassau  and  district  of  Cassel,  is  very 
picturesquely  situated  on  the  slope  of  a hill  on  the  right 
bank  of  the  Lahti,  50  miles  to  the  north  of  Frankfort-on- 
th  e-Main,  and  about  the  same  distance  to  the  south-west 
of  Cassel  On  the  opposite  bank  of  the  river,  which  is 
here  spanned  by  two  bridges,  lie  the  suburb  of  Weiden- 
hausen  and  the  station  of  the  Main-Weser  Railway.  The 
streets  of  the  town  proper  are  steep  and  narrow,  and  the 
general  character  of  the  architecture  is  quaint  and 
mediajval  The  hill  on  which  the  town  lies  is  crowned  by 
the  extensive  old  schloss,  a fine  Gothic  building,  the  most 
noteworthy  parts  of  which  are  the  rittersaal  (see  below), 
dat'mg  from  1277-1320,  and  the  beautiful  little  chapel 
This  chateau  was  formerly  the  residence  of  the  landgraves 
of  Hesse,  afterwards  served  as  a prison,  and  is  now  the 
repository  of  the  historically  interesting  and  valuable 
archives  of  Hesse.  • The  chief  architectural  ornament  of 
Marburg  is,  however,  the  Ellaabethenkirche,  a 1 veritable 
gem  of  the  purest  Early  Gothic  style,  erected  by  the  grand 
master  of  the  Teutonic  Order  in  1235-83,  to  contain  the 
tomb  of  6t  Elixabeth  of  Hungary.  The  remains  of  the 
saint  were  deposited  in  a rich  silver-gilt  sarcophagus,  which 
is  still  extant,  and  were  afterwards  visited  by  myriads  of 
pilgrims,  until  the  Protestant  zeal  of  Lendgrave  Philip  the 
Generous  caused  him  to  remove  the  body  to  some  unknown 
•pot  in  the  church.  The  church  also  contains  the  tombs  of 
numerous  Hessian  landgraves  and  knights  of  the  Teutonic 
Order.  The  Lutheran  church  is  another  good  Gothic 
edifice,  dating  mainly  from  Urn  15th  century.  The  town- 
house,  built  in  1512,  and  several  fine  houses  in  the 
Renaissance  style,  also  deserve  mention.  The  university 
of  Marburg,  founded  by  Philip  the  Generous  in  1527,  was 
thu  first  university  MiahlUhbd  without  .papal  privileges. 
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and  speedily  acquired  a great  reputation  throughout 
Protestant  Europe.  It  has  a library  of  140,000  volumes, 
sod  is  admirably  equipped  with  medical  and  other  insti- 
tutes, which  form  some  of  the  finest  modem  buildings  in 
the  town.  The  number  of  students  is  now  abont  seven 
hundred.  Marburg  also  possesses  s gymnasium,  a“real- 
schule,”  ati  agricultural  school,  a society  of  naturalists,  a 
hospital,  a poorhouae,  and  an  extensive  lunatic  asylum. 
It  is  the  seat  of  a district  court,  and  of  superintendents  of 
the  Lutheran  and  Reformed  churches.  Marburg  pottery 
is  renowned  ; and  leather,  iron  w&res,  and  surgical  instru- 
ments are  also  manufactured  there.  The  population  in 
1880  amounted  to  11,225.  The  environs  are  very  pictur- 
esque. 

Morbarg  k first  historically  mentioned  in  s document  of  the 
beginning  of  the  13th  century,  and  received  its  municipal  charter 
from  Landgrave  Louis  of  Thuringia  in  1227.  On  his  death  it 
became  the  residence  of  his  wife,  Elizabeth  of  Hnngary,  who  built 
a hospital  there  and  died  in  1231,  at  the  ace  of  twenty-four,  worn 
out  with  works  of  religion  and  charity,  She  was  canonized  soon 
after  her  death.  By  1247  Marburg  had  already  become  the  second 
town  of  liease,  and  in  the  i&th  and  16th  centuries  it  alternated 
with  Cassel  as  the  seat  of  the  landgraves.  In  1629  the  famous 
conference  between  Luther  stid  Zwingli  on  the  subject  of  tranaub- 
atantiation  took  place  there  in  the  rittersaal  of  the  schloss.  During 
the  Thirty  Years  and  Seven  Years’  Wars  Marburg  suffered  consider- 
ably from  sieges  and  famine.  In  1808,  and  again  in  1810,  it  was 
the  centre  of  an  abortive  rising  against  the  French,  in  consequence 
of  which  the  fortifications  of  the  castle  were  destroyed. 

Several  monographs  have  been  p«btua-«J  *<•  eoofrr**H»  aad  entranlty  af 
Mmjbai  g.  A general  account  of  the  town,  with  reference*  to  tbs  most  Important 
Of  these,  U given  la  BUcklnga  Wtguetur  rfurcA  Hart irr?,  1>7£. 

MARBURG,  the  second  town  of  the  Austrian  duchy  of 
Styria,  ia  very  picturesquely  situated  on  both  banks  of  the 
river  Drave,  in  a plain  called  the  Pettauer-Feld,  at  the 
base  of  the  well-wooded  Bachergebirge.  It  is  tho  aeat  of 
the  bishop  of  Lavant,  and  of  the  judicial  and  administra- 
tive authorities  of  the  district,  and  contains  a gymnasium, 
a “ realftchule,”  an  episcopal  seminary,  a normal  school,  a 
pomological  school,  a theatre,  and  three  hospitals.  The 
principal  buildings  are  the  cathedral,  tho  tower  of  which 
commands  a beautiful  view,  and  the  old  castle.  Its  situar 
tion  in  tho  midst  of  a fertile  vine-growing  district,  con- 
nected by  the  navigable  Drare  with  hangary,  and  by 
railway  with  Vienna,  Trieste,  the  Tyrol,  and  Carinthia, 
makes  it  the  centre  of  a considerable  traffic  in  wine  and 
grain.  Its  industrial  products  are  leather,  iron  and  tin 
wares,  liqueurs,  and  sparkling  wine,  and  it  also  contains 
several  Urge  cooperages.  The  extensive  workshops  of  the 
South  Austrian  Railway  are  situated  in  the  suburb  of 
Magdalena,  on  the  right  bank  of  the  Drave,  and  give 
employment  to  nearly  three  thousand  hands.  With  the 
exception  of  a successful  resistance  to  Matthias  Corvinus 
in  1480-81,  the  history  of  the  town  presents  no  notable 
event.  In  1880  Marburg  contained  17,628  inhabitants, 
including  a garrison  of  1600  men.  The  environs  abound 
in  interesting  and  picturesque  points. 

Bee  Fuff’s  Handbook  to  Marburg,  Gratz,  1847. 

MARCANTONIO,  or,  to  give  him  his  full  name, 
Marc  Antonio  Raimondi,  is  celebrated  as  the  chief  Italian 
master  of  the  art  of  engraving  in  the  age  of  the  Renaissance. 
The  date  of  his  birth  is  uncertain,  nor  is  there  any  good 
authority  for  assigning  it,  as  is  commonly  done,  approxi- 
mately to  the  year  1488.  He  was  probably  born  some  years 
at  least  earlier  than  this,  inasmuch  as  he  is  mentioned  by  a 
contemporary  writer,  Achilhni,  an  being  an  artist  of  repute 
in  1504.  HU  earliest  dated  plate,  illustrating  the  story 
of  Pyramus  and  Thisbe,  belongs  to  the  following  year,  1505. 
Mnrcantonio  received  hU  training  in  the  workshop  of  the 
famous  goldsmith  and  painter  of  Bologna,  Francesco 
Raibolini,  usually  called  Francia.  u Having  more  aptitude 
in  design,”  says  Vasari,  ‘‘than  his  master,  and  managing  the 
rraver  with  facility  and  grace,  he  mado  waist- buckles  and 
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many  other  things  in  niello,  each  being  then  greatly  in 
fashion,  and  made  them  most  beautifully,  a s being  in 
truth  moat  excellent  in  that  craft.”  The  real  fame,  however, 
of  Marcantonio  was  destined  to  be  founded  on  his  attain- 
ments, not  in  the  goldsmith's  art  generally,  but  in  that 
particular  development  of  it  which  consists  of  engraving 
designs  on  metal  plates  for  the  purpose  of  reproduction 
by  the  printing  press.  This  art  was  not  new  in  Italy  in 
the  days  of  Marcantonio’s  apprenticeship.  It  had  been 
practised,  in  a more  or  less  elementary  form,  for  not  less 
than  forty  or  fifty  years  in  the  workshops  of  both  Tuscany 
and  Lombardy.  A school  of  engravers  had  formed  itself  at 
Florence  under  the  inspiration,  as  it  appears,  chiefly  of 
Sandro  Botticelli;  in  Lombardy  the  prevailing  influence 
upon  the  nascent  art  had  been  that  of  Andrew  Mantegna. 
But  hitherto  neither  the  engravers  of  Florence  nor  those 
of  the  Lombard  cities  hAd  produced  anything  comparable 
for  richness  of  effect  and  technical  accomplishment  to  the 
work  done  during  the  same  period  on  the  other  side  of 
the  Alps.  The  aim  of  the  Italian  engravers  had  not  hitherto 
been  directed,  like  that  of  Schongauer  or  Diirer,  towards 
securing  such  freedom  and  precision  in  the  use  of  the 
burin  as  should  impart  to  the  impressions  taken  from  their 
engraved  plates  both  a striking  decorative  effect  and  a 
power  of  suggesting  to  the  eye  a complex  variety  of  natural 
objects  and  surfaces  in  light  and  shade.  The  Italian 
masters  had  been  satisfied  with  a much  more  primitive 
orde^  of  effects.  They  had  been  content  to  omit  all  acces- 
sories and  details  except  the  simplest.  They  had  merely 
drawn  with  the  needle,  or  dry-point,  upon  the  copper,  in 
just  the  same  way  as  they  were  accustomed  to  draw  on 
paper  with  the  pen  or  silver  point, — taking  great  pains  to 
get  the  outlines  true  aud  pure,  and  indicating  shadows 
only  by  means  of  straight  lines  rapidly  drawn  in,  or  very 
simple  hatchings. 

By  the  beginning  of  the  16th  century,  however,  when 
Marcantonio  began  to  work  at  engraving  along  with  the 
other  pupils  of  Francia,  a desire  for  a more  complicated 
kind  of  effects  was  already  arising  among  the  followers 
of  the  art  in  Italy.  Both  backgrounds  and  passages  of 
foreground  detail  were  often  imitated,  inartificially  enough, 
from  the  works  of  the  northern  masters.  Marcantonio 
himself  was  among  the  foremost  in  carrying  oat  this 
movement  There  exist  about  eighty  engravingB  which 
can  bo  referred  to  the  first  five  or  six  years  of  bis 
career  (1505-11).  Their  subjects  are  very  various,  in- 
cluding many  of  pagan  mythology,  and  some  of  obscure 
allegory,  along  with  those  of  Christian  devotion.  Tho  types 
of  figures  and  drapery,  and  the  general  character  of  the 
compositions,  bespeak  for  the  most  part  the  inspiration,  and 
sometimes  the  direct  authorship,  of  that  artist  as  graceful 
as  he  was  grave,  Francia.  But  the  influence  of  German 
example  is  very  perceptible  also  in  the  work  of  the  young 
Marcantonio,  particularly  in  the  landscape  backgrounds, 
and  in  the  endeavour  shown  by  him  to  express  form  by 
means  of  light  and  shadow  with  greater  freedom  than  had 
been  hitherto  the  practice  of  the  southern  schools.  Iu  a 
few  subjects  also  the  figures  themselves  correspond  to  a 
coarse  Teutonic,  instead  of  to  the  refined  Italian,  ideal.  But 
so  far  wc  find  Marcantonio  only  indirectly  leaning  on  the 
north  for  the  sake  of  self-improvement.  It  must  have  been 
for  the  sake  of  commercial  profit  that  he  by  and  by  pro- 
duced a series  of  direct  Counterfeits  of  northern  work. 
We  allude  to  the  celebrated  facsimiles  engraved  by 
Marcantonio  on  copper  from  Albert 'Dlirer’s  woodcuts. 
These  facsimiles  are  sixty-nine  in  number,  including 
seventeen  of  Dffrer’a  Life  of  the  Virgin,  thirty-seven  of  his 
bitile  Passion  on  wood,  anil  a number  of  single  pieces. 
According  to  Vasari,  Durer’a  indignation  over  those 
counterfeits  was  the  cause  of  his  journey  to  Venice,  where 
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he  is  said  to  have  lodged  a complaint  against  Marcantonio, 
and  induced  the  signoria  to  prohibit  the  counterfeiting  of 
his  monogram,  at  any  rate,  upon  any  future  imitations  of 
the  kind.  Vasari’s  account  must  certainly  be  mistaken, 
inasmuch  as  Durer’s  journey  to  Venice  took  place  in  1506, 
and  neither  of  the  two  series  of  woodcuts  imitated  by 
Marcantonio  was  published  until  1511.  The  greater  part 
of  the  designs  for  the  Life  of  the  Virgin  had,  it  is  true,  been 
made  and  engraved  seven  years  earlier  than  the  date  of 
their  publication ; and  it  is  to  be  remarked  that,  whereas 
Marcantonio’s  copies  of  the  Little  Passion  leave  out  the 
monogram  of  Diirer,  it  is  inserted  in  his  copies  of  the  Life 
of  the  Virgin ; whence  it  would  after  all  Beem  possible  that 
he  had  Been  and  counterfeited  a set  of  impressions  of  this 
series  at  the  time  when  they  were  originally  executed,  and 
before  their  publication.  But  the  real  nature  of  the 
transaction,  if  transaction  there  was,  which  took  place 
between  Diirer  and  Marcantonio,  we  cannot  now  hope  to 
recover.  Enough  that  the  Bolognese  engraver  evidently 
profited,  both  in  money  and  in  education  of  the  hand,  by 
his  work  in  imitating  in  a finer  material  the  energetic 
characters  of  these  northern  woodcuts.  He  was  soon  to 
come  under  a totally  different  influence,  and  to  turn  the 
experience  he  had  gained  to  account  in  interpreting  the 
work  of  a master  of  a quite  other  stamp.  Up  till  the  year 
1510  Marcantonio  had  lived  entirely  at  Bologna,  with  the 
exception,  it  would  appear,  of  a visit  or  visits  to  Venica. 
Very  soon  afterwards  he  was  attracted  for  good  and  all 
into  the  circle  which  surrounded  Rapliael  at  Rome. 
Where  or  when  he  had  first  made  Raphael’s  acquaintaac© 
is  uncertain.  His  passage  to  Rome  by  way  of  Florence 
hos  been  supposed  to  be  marked  by  an  engraving,  dated 
1510,  and  known  as  the  Climbers,  Let  Grimpeur*  (Barlach 
487),  in  which  he  has  reproduced  a portion  of  the  design  of 
Michelangelo’s  cartoon  of  the  Battle  of  Angbiari,  and  has 
added  behind  the  figures  a landscape  imitated  from  the 
then  young  Dutch  engyatfer  Lucas  of  Leyden.  The 
piece  in  which  he  is  recorded  to  have  first  tried  his  hand 
after  Raphael  himself  is  the  Lucretta  (Bartsch  192). 
From  that  time  until  he  disappears  in  the  catastrophe  of 
1527,  Marcantonio  was  almost  exclusively  engaged  in 
reproducing,  by  means  of  engraving,  the  designs  of  Raphael 
or  of  his  immediate  pupils.  Raphael,  the  story  goes,  was 
so  delighted  with  the  print  of  the  Lncretia  that  ho  per- 
sonally trained  and  helped  Marcantonio  afterwards,  adding, 
as  some  think,  a touch  of  his  own  here  and  there  to  tho 
engraver’s  work.  A print'*  g establishment  was  set  up 
under  the  charge  of  Raphe  a colour  grinder,  II  Baviera,  and 
the  profits,  in  the  early  .age  of  the  business,  were  shared 
between  tho  engnr  ./  and  the  printer.  The  sale 
soon  became  very  0reat;  pupils  gathered  round  about 
Marcantonio,  of  wnom  the  two  most  distinguished  were 
Marco  Dente,  known  as  Marco  da  Ravenna,  and  Agostino 
de’  Musi,  known  as  Agoetino  Veneziaoo ; and  he  and  they, 
during  the  last  ten  years  of  Raphael’s  life,  and  for  several 
years  following  his  death,  gave  forth  a great  profusion  of 
engravings  after  the  master's  work, — not  copying,  in  most 
instances,  his  finished  paintings,  but  working  up,  with  the 
addition  of  simple  backgrounds  and  accessories,  his  first 
sketches  and  trials,  which  often  give  the  composition  in 
a different  form  from  the  finished  work,  and  are  all  tho 
more  interesting  on  that  account. 

The  best  of  these  engravings  produced  in  the  workshop 
of  Marcantonio — those,  namely,  done  by  his  own  hand, 
and  especially  those  done  during  the  first  few  years  after 
he  had  attached  himself  to  Raphael — -justly  count  among 
the  most  prized  and  coveted  examples  of  the  art.  In  them 
ho  enters  into  the  genius  of  his  master,  the  genius  of 
choice,  of  balance,  of  rhythmical  purity  and  charm ; he 
loses  little  of  the  chastened  science  and  subtle  grace  of 
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Baphaels  contours,  or  of  the  inspired  and  winning 
sentiment  of  his  faces ; while  in  the  parts  where  he  is  left 
to  himself — the  rounding  end  shading,  the  background  and 
landscape — he  manages  his  burin  with  all  the  skill  and 
freedom  which  he  had  gained  by  the  imitation  of  northern 
models,  bat  puts  away  ths  northern  emphasis  and  redund- 
ance of  detail.  His  work,  however,  does  not  long  remain 
at  the  height  marked  by  pieces  like  the  Lucretia,  the  Dido, 
the  Judgment  of  Paris,  the  Poetry,  the  Philosophy,  or  the 
first  Massacre  of  the  Innocents,  llareantonio’s  engraving! 
after  the  worke  of  Baphael's  later  yeara  are  cold,  osten- 
tatious, and  soulless  by  comparison.  Still  more  so,  as  is 
natural,  were  those  which  he  and  hie  pupils  produced  after 
the  designs  of  the  degenerate  scholars  of  Raphael  and 
Michelangelo,  of  a Giulio  Romano,  a Polldoro,  or  a Bandl- 
nelli.  Marcantonlo’s  association  with  Giulio  Romano  was 
the  cause  of  his  first  great  disaster  in  life.  He  engraved  a 
series  of  obscene  designs  by  that  painter  in  illustration  of  the 
Sannctti  liuturum  of  Pietro  Arettno,  and  thereby  incurred 
the  anger  of  Pope  Clement  VII.,  at  wbose  order  he  was 
thrown  into  prison.  Marcantonio's  ruin  was  completed  by 
the  calamities  attendant  on  the  sack  of  Rome  in  1527.  He 
had  to  p«y  a heavy  ransom  In  order  to  escape  from  the 
hands  of  the  Spaniards,  and  fied  from  Rome,  in  the  words 
of  Vasari,  " all  but  a beggar."  It  la  said  that  he  took  refuge 
in  Bologna ; but  he  never  again  emerges  from  obscurity, 
and  ail  wo  know  with  certainty  is  that  in  1534  he  was  dead. 

MARCASITE.  Modem  mineralogist!,  following  Haid- 
inger,  have  restricted  this  name  to  those  forms  of  nativo 
bisulphide  of  iron  which  crystallize  in  the  orthorhombic 
•ystem,  and  are  eometimee  known  as  "prismatic  iron- 
pyrites.”  By  the  older  mineralogists  the  word  was  used 
with  less  definite  meaning,  being  applied  to  all  crystallized 
and  radiated  pyrites,  whether  rhombic  or  cubic.  In  the 
last  century  both  minerals  were  extensively  used  as 
ornamental  atones.  The  mareaeitee  were  generally  of  email 
size,  faceted  like  rose  diamonds,  and  brilliantly  polished, 
in  which  form  they  were  mounted  in  pins,  brooches,  shoe- 
buckles,  watch-cases,  and  other  ornamental  objects.  The 
lustre  of  the  polished  tnrface  was  eo  brilliant  that  the  stone, 
although  opaque,  formed  a rough  substitute  for  diamond ; 
and  this  lustra  was  not  rtadily  impaired  by  atmospheric 
influences.  Much  of  the  old  marcosite  jewellery  is  of  so 
pale  a colour  as  almost  to  resemble  burnished  steel;  such 
kinds  generally  belong  to  the  true  modem  marcasita, 
sometimes  called  “white  pyrites”;  while  the  specimens 
which  possess  a brassy  yellow  colour  are  mostly  referable 
to  the  cubic  species,  which  is  distinctively  termed  pyrite. 
Some  of  the  finest  pyrites  suitable  for  the  jeweller  is  found 
in  Elba  and  in  Brazil ; but  the  mineral  enjoys  a very  wide 
geographical  distribution,  and  is  common  iu  England, 
especially  in  Cornwall,  where  it  is  known  to  the  miners  as 
“mundic.”  By  the  ancient  Peruvians  the  mineral  was 
extensively  used  for  amulets,  while  the  larger  pieces  were 
polished  as  mirrors ; hence  marcaeita  is  sometimes  called 
pierre  da  Incat.  The  word  marcasite,  variously  written 
marchatiU,  marcKctitc,  maryuciite,  Ac.,  appears  to  have 
been  introduced  from  Spain,  and  is  supposed  to  be  of  Arabic 
origin.  It  is  notable  that  the  word  was  applied  by  early 
writers  on  chemistry  to  the  metal  now  called  bismuth. 

MAHCF.LLIN  V S,  St,  according  to  tho  Liberian 
catalogue,  became  bishop  of  Rome  on  June  30,  296;  his 
predecessor  eras  Cains  or  Osins.  Of  bis  pontificate  virtually 
nothing  is  known.  In  the  Concilia  of  Mansi  and  Hsrdouin 
there  is  an  account  of  a synod  alleged  to  have  been  held 
ia  303  at  Sinoetsa  (between  Borne  and  Capon),  at  which 
Maroellinoe  was  accused  by  three  of  hie  priests  and  two  of 
his  deacons  of  having  accompanied  Diocletian  into  the 
temple  of  Vesta  and  Isis,  and  there  burnt  incense  The 
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narrative  goes  on  to  say  that  ultimately  lie  confessed  his 
guilt  in  the  presence  of  the  three  hundred  assembled  bishops, 
but  that  his  condemnation  was  left  to  himself,  for  “ prims 
cedes  non  judicatur  a quoquam.”  It  is  further  stated  in 
the  same  account  that  be  and  many  of  the  other  bishops 
were  put  to  death  by  Diocletian  on  August  23,  303.  Ths 
story  of  the  synod  of  Sinuessa  was  current  at  an  early  date, 
bat  was  condemned  by  Augustino  and  Theodoret  as  a 
mere  invention  of  the  Donatists.  Its  fabulous  character, 
is  maintained  by  Ddllioger  (Paptt/aldn)  and  by  Uefele 
(Conciliciigachichlt),  even  against  the  weighty  authority  of 
the  Breviary,  where  it  constitutes  a lesson  in  one  of  the 
noeturaa  for  April  26,  the  commemoration  day  of 
Mareellinus.  Marcellinus  died,  according  to  the  Liberian 
catalogue,  in  304,  after  a pontificate  of  eight  years  three 
months  and  twenty-five  days ; aftor  a considerable  interval 
lie  was  succeeded  by  Marcellas,  who  has  sometimes  been 
identified  with  him. 

MARCELLUS,  Marcos  Claudius,  Roman  warrior,  was 
bom  about  268  rc.,  and  served  first  in  Sicily  against 
Uamilcar.  In  his  first  consulship  (222)  ho  was  engaged  in 
the  war  against  the  Insubres,  and  won  the  tpolia  opima  by 
•laying  their  chief  Vindomarus.  In  216  he  was  to  have 
gone  as  pnetor  to  Sicily  vrith  a fleet,  but  was  detained  on 
the  news  of  the  defeat  at  Cannae.  He  went  to  Cannainm 
and  took  command  of  the  fragments  of  the  army.  He 
tried  without  success  to  prevent  Capua  going  over  to 
Hannibal,  but  saved  Nola.  Iu  214  he  was  iu  Sicjly  as 
consul  at  the  time  of  the  revolt  of  Syracuse ; he  stormed 
Leontini  and  besieged  Syracuse,  but  the  engineering  skill 
of  Archimedes  repelled  his  attacks  and  compelled  him 
to  content  himself  with  a blockade  Himilco  landed  with 
a Carthaginian  army,  and  Marcellus  failed  to  prevent 
their  occupying  Agrigentam.  Taking  the  opportunity  of 
a feast  of  Artemis,  Marcellas  stormed  Epipolie ; but  the 
old  town  and  the  island  remained  uotaken,  nr,  also  the 
fort  of  Enryalns,  which  was,  however,  cut  off  aod  eoon 
fell.  Meanwhile  pestilehc*  raged  among  the  Carthaginian 
army  encamped  outside.  After  several  months,  during 
which  disorder  reigned  in  the  town,  ho  gained  a lodgment 
by  the  aid  of  a Spanish  officer,  and  Syracuse  was  sur- 
rendered (212).  Marcellus  spared  the  lives  of  tbs 
Syracusans,  but  carried  off  their  art  treasures  to  Rome. 
Consul  again  in  210,  be  took  Salapia  by  help  of  the  Roman 
party  there,  and  pat  to  death  the  Numidian  garrison. 
Proconsul  in  209,  be  attacked  Hannibal  near  Venusia,  and 
after  a.  desperate  battle  retired  to  that  town ; he  was 
accused  of  bad  generalship,  and  had  to  leave  the  army  to 
defend  himself  in  Rome.  In  his  last  consulship  (208), 
while  both  consuls  were  reconnoitring  near  Venusia,  they 
were  unexpectedly  attacked,  and  Marcellus  was  lolled. 
His  successes  have  probably  been  exaggerated,  hut  he 
was  a brave  soldier,  and  the  name  often  given  to  him,  the 
“ sword  of  Rome,”  was  well  deserved.  Though  plebeians, 
the  Marcelii  henceforth  took  a high  position ; they  were 
hereditary  patrons  of  Sicily. 

MARCELLUS,  M.  Claudius,  was  curulc  a-iile  in  56  act 
with  P.  Clodius.  In  62  he  spoke  on  behalf  of  Milo  at  his 
trial  In  51  he  was  consul  with  Ser.  Sulpidu*.  During 
bis  consulship  ho  proposed  to  remove  Ctesar  from  his  army 
from  March  49.  The  decision  was,  however,  delayed  by 
Pompeins's  irresolution  till  February  50,  and  then  the 
tribune  C.  Curio  insisted  that  Pompeius  also  should  vacate 
his  command;  and  tho  senate  voted  this  by  a large  majority. 
But  at  last  C.  Marcellus,  cousin  of  Marcus,  and  then  consul, 
went  to  Pompeius  with  the  two  consuls  elect,  and  offered 
him  the  command  of  the  army  against  Cesar.  In  January 
49  M.  Marcellus  tried  to  put  off  declaring  war  till  an  army 
could  be  got  ready ; but  when  Pompeius  left  Italy  Marcus 
and  his  brother  Cains  followed,  while  his  cousin  withdrew 
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to  Literatim.  After  Phaisalua  M.  Marcell  us  retired  to 
Mytileno.  He  long  made  no  attempt  to  return,  till  in  46 
the  senate  appealed  to  Casar.  Marcellas  accepted  this 
favour  reluctantly.  Pressed  by  Cicero,  ho  left  Mytilenc 
for  Italy, *but  was  murdered  in  May  by  Magiui  Cilo  in  the 
Pirmua.  Marcellos  was  a thorough  aristocrat,  but  free 
from  the  violence  which  disgraced  many  of  his  party. 

MARCELLUS,  M.  Claudius,  son  of  C.  Marcel lus  and 
Ootavia,  sister  to  Octuvianus,  was  born  about  43  8.C. 
Octavianua  adopted  him  and  made  him  pontifex  and 
senator  with  pratorian  rank.  In  25  he  married  J alia, 
daughter  of  Octavianus,  and  was  looked  on  as  his  future 
successor.  Yet  in  a dangerous  illness  Augustus  gave  his 
■ignet  to  Agrippo.  Differences  arising,  Agrippa  was  made 
proconsul  of  Syria  to  separate  the  rivals.  In  23  Marcellus, 
while  curule  sedile,  fell  ill  and  died  at  Bai®.  Livia  was 
suspected  of  having  poisoned  him  to  get  the  empire  for 
her  son  Tiberius.  Great  hopes  had  been  built  on  the 
youth,  and  he  was  celebrated  by  many  writers,  especially 
by  Virgil,  in  a famous  passage  iu  jEtu  vl 

MARCELLUS  L,  pope,  succeeded  Marcellinus,  after  a 
considerable  interval,  most  probably  in  May  307 ; under 
Maxentius  he  was  banished  from  Rome  in  309  on  account 
of  the  tumult  caused  by  the  severity  of  the  penances  be 
had  imposed  on  Christians  who  had  lapsed  under  the  recent 
persecution.  He  died  the  same  year,  being  succeeded  by 
Eusebius. 

MARCELLUS  II,  Marcellas  Cervini,  cardinal  of  Santa 
Croce,  a native  of  the  Mark  of  Ancona,  was  elected  pope 
in  the  room  of  Julius  III.  on  April  9,  1555,  but  his  feeble 
constitution  succumbed  to  the  fatigues  nf  the  conclave,  the 
exhausting  ceremonies  connected  withhis  accession,  and  the 
anxieties  arising  from  bis  high  office,  on  the  twenty-first 
day  after  his  election.  He  had  a high  reputation  for 
integrity,  tact,  and  ability.  His  successor  was  Paul  IV. 

MARCH,  the  third  month  of  our  modern  year,  contains 
thirty-one  daya  As  in  the  Roman  year  so  in  the  English 
* ecclesiastical  calendar  used  till  1752  this  was  the  first 
month,  and  the  legal  year  commenced  on  the  25th  of 
March.  The  Koraans  called  this  month  Marti  tu,  from  the 

Eid  Mars ; and  it  received  the  name  HI  yd  Monath,  *>., 
□d  or  stormy  month,  from  tho  Anglo-Saxons.  In  France 
March  was  a Is  j generally  reckoned  the  first  month  oi  tho 
year  until  1564,  when,  by  an  edict  of  Charles  IX.,  January 
was  decreed  to  be  thenceforth  the  first  month.  Scotland 
followed  the  example  of  France  in  1599  ; bat  in  England 
the  change  did  Dot  take  placo  before  1752.  There  is  an 
old  saying,  common  to  both  England  and  Scotland,  which 
represents  March  as  borrowing  three  days  from  April; 
thus  the  last  throe  days  of  March  are  called  the  “borrowing” 
or  the  “ borrowed  days.”  In  the  Complaynt  of  Scotland 
we  find  “ the  borial  blastis  of  the  thro  boroning  dais  of 
Marche  bed  chaisset  the  fragrant  flureise  of  evyrie  fruit- 
tree  far  athourt  the  feildis.”  An  ancient  popular  rhyme 
says : — 

“ March  borrowit  from  Averill 
Three  days,  and  they  were  ill  j M 

and  then  there  is  another  rhyme  which  graphically 
characterizes  thoee  three  “ill w days  in  detail : — 

“ The  first,  it  sail  bo  wind  and  woet. 

The  next,  it  sail  be  snaw  and  sleet ; 

The  third,  it  sail  be  sic  a freexe, 

Sail  gM  the  birds  stick  to  tho  trees." 

There  is  an  old  proverb,  “ A bushel  of  March  dust  is 
worth  a king’s  ransom.”  Dry  weather  in  March  is  gene- 
rally favourable  to  the  production  of  grain  on  clay  lands ; 
and  hence  a “ dusty  March”  portended  a plenteous  season ; 
while,  on  tho  contrary,  a “ wet  March  ” frequently  proved 
destructive  of  both  wheat  and  rye. 

The  principal  fixed  days  now  observed  and  noted  iu  tho 
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course  of  (his  month  ore  the  following : — March  let,  8t 
David  j March  12th,  St  Gregor;  ; March  17th,  St  Patrick; 
and  March  25th,  Lady  Day,  one  of  the  established  quarter- 
day  i iu  England. 

MARCH  1C,  a former  province  of  central  France,  was 
bounded  on  the  N.  by  Berri,  on  the  N.  E.  by  Bourbonnais, 
on  the  E.  by  Auvergne,  on  the  S.  by  Limousin,  and  on  the 
\V.  by  Angoumois  and  Poitou,  embracing  the  greater  part 
of  the  modern  department  of  Creuse,  s considerable  portion 
of  Haute- Vienne,  and  fragments  of  Charente  and  Indre. 
It  derived  its  name  from  the  circumstance  of  its  being  tbs 
“mark"  or  boundary  between  Poitou  and  Berri;  it  is 
sometimes  referred  to  as  Marche  Limousine.  It  ia  first 
mentioned  in  history  as  a separate  fief  about  the  middle 
of  the  10th  century,  when  the  countship  of  Marche  war 
committed  by  Dake  William  IIL  of  Aquitenia  to  Boao  1 
count  of  Limoges  and  Charroux. 

MAIiCHENA,  a town  of  Spain,  in  the  province  cl 
Seville,  lies  in  a sandy  valley,  not  far  from  the  Corbortee, 
a tributary  of  the  Guadalquivir,  about  30  milee  east- 
south-cost  from  Seville.  It  ia  a station  on  the  line  by 
which  Seville  and  Utrera  ore  connected  with  Osuna  end 
tho  Cordova-Stalaga  line.  Formerly  it  was  eurronnded 
with  walls  end  towers,  of  which  some  traces  still  remain. 
Among  the  principal  buildings  is  the  palace  of  the  dukce 
of  Arcos  (descendants  of  Ponce  do  Leon),  within  the  en- 
closure of  which  is  an  ancient  Moorish  building,  now  the 
church  of  Sauta  Maria  de  la  Mota,  with  a tower  of  con- 
siderable architectural  merit.  The  ancient  parish  church 
of  San  Juan,  rebuilt  in  1490,  bas  five  neves.  At  the 
eastern  end  of  the  town  is  a sulphur  spring  which  is  e place 
of  considerable  resort  for  tho  cure  of  cutaneous  diseases. 
The  manufactures  of  the  place  ere  unimportant ; there  is 
some  trade  in  the  wheat,  barley,  olives,  oil,  and  wine  pro- 
duced in  the  neighbourhood.  The  population  in  1877  was 
13,768,  Marcher  a (the  Caitra  (Jemma  of  Pliny  1)  was 
taken  from  the  Moors  by  St  Ferdinand  in  1240,  and 
was  presented  to  Ponce  de  Leon  bv  Ferdinand  IV.  in 
1309. 

M AROIAN'  (M akciaw'-),  emperor  of  the  East  from  130 
to  457,  was  born  in  a private  station  of  life  in  Illyria  or 
Thrace,  about  the  year  391,  and  at  an  early  age  entered  the 
army,  where  after  a considerable  term  of  obscurity  he 
attracted  the  attention  of  Ardaburius  and  subsequently  of 
Aspar,  being  made  military  secretary  and  a captain  in  the 
guards.  He  accompanied  Aspar  in  the  ill-fated  expedition 
against  Genseric,  by  whom  he  was  taken  prisoner,  but  soon 
released.  In  450,  having  in  the  moantimo  become 
tribune  and  senator,  he  went  through  the  form  of  marriage 
with  Pulcheria,  the  sister  and  successor  of  Theodosias  II., 
and  was  crowned  on  Angust  25.  In  451  ho  assembled 
the  oecumenical  council  at  CkalcedoD,  at  which  the  proceed- 
ings of  tho  “ robber-synod  " of  Ephesus  were  annulled, 
and  the  Eutychian  heresy  condemned,  a service  to  ortho- 
doxy which  has  greatly  endeared  hit  memory  to  the  minds 
of  Catholic  historians.  In  452  his  generals  Ardaburius 
and  Maximin  respectively  gained  victoriee  of  some  import- 
ance over  the  Arahe  near  Damascus  and  over  the  Blemmyes 
who  had  invaded  the  Thebaid : and  after  the  death  of  Attila 
(453)  he  set  about  the  task  of  repopukting  the  extensive 
tracts  which  had  been  devastated  by  the  Huna  He  main- 
tained the  peace  of  his  dominions  during  the  troubles  which 
convulsed  the  Western  empire  in  455 ; und  in  456  his  arms 
wore  free  to  repress  disturbances  in  lexica  wluch  had  been 
fomented  by  the  Armeniane  and  Persians.  Ho  died  in 
457,  and  was  succeeded  by  Leo  L 

MARCION  axd  the  Mskctokite  Chckchea  In  the 
period  between  130  and  ISO  a.k.  tho  varied  and  compli- 
cated Christian  fellowships  in  tho  Roman  empire  crystallized 
into  close  and  mntoally  exclusive  societies : — churches  with 
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fixed  constitutions  and  creeds,  schools  with  distinctive 
esoteric  doctrines,  associations  for  worship  with  peculiar 
mysteries,  and  ascetic  sects  with  special  rales  of  conduct 
Of  churchly  organizations  the  most  important,  next  to 
Catholicism,  was  the  Marcionite  community.  Like  the 
catholic  church,  this  body  professed  to  comprehend  every- 
thing belonging  to  Christianity.  It  admitted  all  believers 
without  distinction  of  age,  sex,  rank,  or  culture.  It  was  no 
mere  school  for  the  learned,  disclosed  no  mysteries  for  the 
privileged,  but  sought  to  lay  the  foundation  of  the  Christian 
community  on  the  pure  gospel,  the  authentic  institutes 
of  Christ  The  pure  gospel,  however,  Marcion  found  to 
be  everywhere  more  or  less  corrupted  and  mutilated  iu  the 
Christian  circles  of  his  time.  His  undertaking  thus 
resolved  itself  into  a reformation  of  Christendom.  This 
reformation  was  to  deliver  Christendom  from  false  Jewish 
doctrines  by  restoring  the  Pauline  conception  of  the  gospel, — 
Paul  being,  according  to  Marcion,  the  only  apostle  who 
hid  rightly  understood  the  now  message  of  sulvation  as 
delivered  by  Christ  In  Marcion’s  owu  view,  therefore, 
the  founding  of  his  church — to  which  ho  was  first  driven 
by  opposition — amounts  to  a reformation  of  Christendom 
through  a return  to  the  gospel  of  Christ  and  to  Paul ; 
nothiug  was  to  be  accepted  beyond  that.  This  of  itself 
shows  that  it  is  a mistake  to  reckon  Marcion  among  the 
Gnostics.  A dualist,  we  shall  see,  he  certainly  was,  but 
he  was  not  a Gnostic.  For  he  ascribed  salvation,  not  to 
“ knowledge  * but  to  tl  faith’1 ; he  appealed  openly  to  the 
i whole  Christian  world ; and  he  nowhere  consciously  added 
foreign  elements  to  the  revelation  given  through  Christ 
It  is  true  that  in  many  features  his  Christian  system — if 
we  may  use  the  expression — resembles  the  so-called  Gnostic 
systems  ; but  the  first  duty  of  the  historian  is  to  point  out 
what  Marcion  plainly  aimed  at ; only  in  the  second  place 
have  we  to  inquire  how  far  the  result  corresponded  with 
those  purposes. 

The  doctrines  of  Marcion  and  the  history  of  his  churches 
from  the  2d  to  the  7th  century  are  known  to  us  from 
the  controversial  works  of  the  catholic  fathers.  From 
Justin  downwards*,  almost  every  eminent  church  teacher 
takes  some  notice  of  Marcion,  whilo  very  many  write 
extensive  treatises  against  him.  The  most  important  of 
those  which  havo  come  down  to  ns  are  the  controversial 
pieces  of  Irenseus  (in  his  great  work  against  heretics), 
Tertullian  (Ad v,  Marc.,  i-v.),  Hippolytua,  P&eudo-Origen 
Adamaotins,  Epiphanius,  and  the  Armenian  Esnik.  From 
these  works  the  contents  of  the  Marcionite  Gospel,  and 
also  the  text  of  Paul's  epistles  in  Marcion's  recension,  can 
be  settled  with  tolerable  accuracy.  His  opponents,  more- 
over, have  preserved  some  expressions  of  his,  with  ex- 
tracts from  his  principal  work  ; so  that  our  knowledge  of 
Marcion's  views  is  in  part  derived  from  the  best  sources. 

Marcion  was  a wealthy  shipowner,  belonging  to  Sinope 
in  Pontus.  He  appears  to  have  been  a convert  from 
paganism  to  Christianity,  although  it  was  asserted  in  later 
times  that  his  father  bad  been  a bishop.  That  report  is 
probably  as  untrustworthy  as  another,  that  he  was 
excommunicated  from  the  church  for  seducing  a virgin. 
What  we  know  for  certain  is  that  after  the  death  of 
Hyginus  (or  e.  139  A.D.)  he  arrived,  in  the  course  of  his 
travels,  at  Romo,  and  made  a handsome  donation  of  money 
to  the  local  church.  Even  then,  however,  tho  leading 
features  of  his  peculiar  system  must  have  been  already 
thought  out.  At  Rome  he  tried  to  gain  acceptance  for  them 
in  the  college  of  presbyters  and  iu  the  church ; indeed  he 
had  previously  made  similar  attempts  in  Asia  Minor.  But 
he  now  encountered  such  determined  opposition  from  the 
majority  of  the  congregation  that  he  found  it  necessary  to 
withdraw  from  the  great  church  and  establish  in  Rome  a 
community  of  his  own.  This  was  about  the  year  1 44.  The 


new  society  increased  in  the  two  following  decades ; and  very 
soon  numerous  sister-churches  were  flourishing  in  the  east 
and  west  of  the  empire.  Marcion  took  up  bis  residence 
permanently  in  Rome,  but  still  undertook  journeys  for 
the  propagation  of  bis  opinions.  In  Rome  he  became 
acquainted  with  the  Syrian  Gnostic  Ccrdo,  whose  specu- 
lations influenced  the  development  of  the  Marcionite 
theology.  Still  Marcion  seems  never  to  have  abandoned 
his  design  of  gaining  over  the  whole  church  to  his  gospel 
The  proof  of  this  is  found,  portly  in  the  fact  that  he  tried  to 
establish  relations  with  Polycarp  of  Smyrna, — from  whom, 
to  be  sure,  he  got  a sharp  rebuff, — partly  in  a legend  to 
the  effect  that  towards  the  end  of  bis  life  he  sought  ro- 
adtnission  to  the  church.  Such,  presumably,  was  the 
construction  put  in  after  times  on  his  earnest  endeavour 
to  unite  Christiana  on  the  footing  of  the  “pure  gospel." 
When  he  died  U not  known ; but  his  death  can  scarcely 
have  been  much  later  than  the  year  165. 

The  distinctive  teaching  of  Marcion  originated  in  a com- 
parison of  the  Old  Testament  with  the  gospel  of  Christ 
and  the  theology  of  the  apostle  Paul.  Its  motive  was  not 
cosmological  or  metaphysical,  but  religious  and  historical. 

In  tho  gospel  he  found  a God  revealed  who  is  goodness 
and  love,  and  who  desires  faith  and  love  from  men.  Thu* 
God  he  could  not  discover  in  the  Old  Testament ; on  the 
contrary,  he  saw  there  the  revelations  of  a just,  stern, 
jealous,  wrathful,  and  variable  god,  who  requires  from  his 
servants  blind  obedience,  fear  and  outward  righteousness. 
Overpowered  by  the  majesty  and  novelty  of  the  Christian 
message  of  salvation,  too  conscientious  to  rest  satisfied  with 
the  ordinary  attempts  at  the  solution  of  difficulties,  while 
yet  he  was  in  no  position  to  reach  an  historical  insight  into 
the  relation  of  Christianity  to  the  Old  Testament  and  to 
Judaism — who  indeed  was  so  in  those  days  ? — he  believed 
that  he  expressed  Paul's  view  by  the  hypothesis  of  twro 
Gods:  the  just  God  of  the  law  (the  God  of  the  Jews, 
who  is  also  the  Creator  of  the  world),  and  the  good  God, 
the  Father  of  Jesus  Cl  Paradoxes  iu  the  history  of  • 
religion  and.  revelation  which  Paul  draws  out,  and  which 
Marcion’s  contemporaries  passed  by  as  utterly  incomprehen- 
sible, are  here  made  tho  foundation  of  an  cthico-dualistic 
conception  of  history  and  of  religion.  It  may  be  said  that 
in  the  2d  century  only  one  Christian — Marcion — took  the 
trouble  to  understand  Paul ; but  it  must  be  added  that  ho 
misunderstood  him.  The  profound  reflexions  of  the 
apostle  on  the  radical  antithesis  of  law  and  gospel,  works 
and  faith,-  were  not  appreciated  in  the  2d  century. 
Marcion  alone  perceived  their  decisive  religious  importance, 
and  with  them  confronted  the  legalizing,  aud  in  this  sense 
J udaizing,  tendencies  of  his  Christian  contemporaries.  But 
the  Pauline  ideas  lost  their  truth  under  l\is  treatment ; 
for,  when  it  is  denied  that  the  God  of  redemption  is  at  the 
same  time  the  almighty  Lord  of  hcaveu  and  earth,  the 
gospel  is  turned  upside  down. 

The  assumption  of  two  gods  necessarily  led  to  cosmo- 
logical speculations.  Under  the  influence  of  Ccrdo, 
Marcion  carried  out  his  ethical  dualism  in  the  sphere  of 
cosmology ; but  the  fact  that  his  system  is  not  free  from 
contradictions  is  the  best  proof  that  all  along  religious 
knowledge,  and  not  philosophical,  had  the  chief  value  in 
his  eyes.  The  main  outlines  of  Lis  leaching  are  as  follows. 
Man  is,  in  spirit,  soul,  and  body,  a creature  of  the  just  and 
wrathful  god.  This  god  created  man  from  Hyle  (matter),1 
and  imposed  on  him  a strict  law.  Since  no  one  could 
keep  this  law,  the  whole  human  race  fell  under  the  curse, 
temporal  and  eternal,  of  the  Demiurge.  Then  a higher 
God,  hitherto  unknown,  and  concealed  even  from  the 


1 On  the  relation  of  matter  to  the  Creatur  Marcion  himself  seems  not 
to  hare  speculated,  though  Ins  followers  may  have  done  so. 
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Demiurge,  took  pity  on  the  wretched,  condemned  race  of 
men.  He  tent  His  Son  (whom  Marcion  probably  regarded 
as  a manifestation  of  the  supreme  God  HiTnself)  down  to 
this  earth  in  order  to  redeem  men.  Clothed  in  a visionary 
body,  in  the  likeness  of  a man  of  thirty  years  old,  the  Son 
made  His  appearance  in  the  fifteenth  year  of  Tiberius,  and 
preached  in  the  synagogue  at  Capernaum.  But  none  of 
the  Jewish  people  understood  Him.  Even  the  disciplee 
whom  He  chose  did  not  recognise  His  true  nature,  but  mis- 
took Him  for  the  Moasiah  promised  by  the  Demiurge 
through  the  prophets,  who  as  warrior  and  king  was  to 
come  and  set  up  the  Jewish  empire.  The  Demiurge  him- 
self did  uot  auspect  who  the  stranger  was ; nevertheless 
he  became  angry  with  Him,  and,  although  Jesus  had 
punctually  fulfilled  his  law,  caused  Him  to  be  nailed  to  the 
cross.  By  that  act,  however,  he  pronounced  his  own 
doom.  For  the  risen  Christ  appeared  before  him  in  His 
glory,  and  charged  him  with  having  acted  contrary  to  hie 
own  law.  To  make  amends  for  this  crime,  the  Demiurge 
had  now  to  deliver  up  to  the  good  God  the  souls  of  those 
who  were  to  be  redeemed  ; they  are,  as  ik  were,  purchased 
from  him  by  the  death  of  Christ.  Christ  then  proceeded 
to  the  underworld  to  deliver  the  spirits  of  the  departed. 
It  was  not  the  Old  Testament  saints,  however,  but  only 
sinners  and  malefactors  who  obeyed  His  summons.  Then, 
to  gain  the  living,  Christ  raised  up  Paul  as  His  apostle. 
He  alone  understood  the  gospel,  and  recognized  the 
difference  between  the  just  God  and  the  good.  Accord- 
ingly, he  opposed  the  original  apostles  with  their  Judaistic 
doctrines,  and  founded  small  congregationsof  true  Christians. 
But  the  preaching  of  the  false  Jewish  Christians  gained  the 
upper  hand;  nay,  they  even  falsified  the  evangelical  oracles 
and  the  letters  of  Paul  Marcion  himself  was  the  next 
raised  up  by  tho  good  God,  to  proclaim  once  more  the 
true  gospel  This  he  did  by  setting  aside  the  spurious 
gospels,  purging  tho  real  Gospel  (the  Gospel  of  Luke)  from 
•opposed  Judaizing  interpolations,  aud  restoring  the  true 
text  of  the  Pauline  epistles.  He  likewiso  composed  a book, 
called  the  Antitheses,  in  which  he  proved  tho  disparity  of 
tho  two  gods,  from  a comparison  of  the  Old  Testament 
with  the  evangelical  writings. 

On  the  basis  of  these  writings  Marcion  proclaimed  the 
true  Christianity,  and  founded  churches.  He  tanght  that 
all  who  put  their  trust  iu  the  good  God,  and  His  crucified 
Son,  renounce  their  allegiance  to  the  Demiurge,  and 
approve  themselves  by  good  works  of  love,  shall  be  saved 
But  he  taught  further — and  here  we  trace  the  influence  of 
the  current  Gnosticism  on  Marcion — that  only  the  spirit  of 
man  is  saved  by  the  good  God  ; tho  body,  because  material, 
perishes.  Accordingly  .his  ethics  also  were  thoroughly 
dualistio.  By  the  “ works  of  the  Demiurge/’  which  the 
Christian  is  to  flee,  he  meant  the  whole  “ service  of  the 
perishable.”  The  Christian  must  shun  everything  sensual, 
and  especially  marriage,  and  free  himself  from  the  body 
by  strict  asceticism.  The  original  ethical  coutrast  of 
“good”  and  “just”  is  thus  transformed  into  the  cosmo- 
logical contrast  of  “spirit”  and  “ matter.”  The  good  God 
appears  as  the  god  of  spirit,  the  Old  Testament  god  as  the 
god  of  matter.  That  is  Gnosticism  ; but  it  is  at  the  same 
time  illogical  For,  since,  according  to  Marcion,  the  spirit 
of  man  is  derived,  not  from  the  good,  but  from  the  just 
God,  it  is  impossible  to  see  why  the  spiritual  should  yet 
bo  more  closely  related  to  the  good  God,  than  the  material 
There  is  yet  another  direction  in  which  the  system  ends 
with  a contradiction.  According  to  Marcion,  the  good 
God  never  judges,  but  everywhere  manifests  II is  goodness, — 
is,  therefore,  not  to  be  feared,  but  sitnply  to  be  loved,  as  a 
father.  Bnt  here  the  question  occurs,  What  becomes  of 
LW)  men  who  do  not  believe  the  gospel  1 Marcion  answers, 
$he  good  does  uot  judge  them,  but  merely  removes 


them  from  His  presence.  7 nen  they  fall  under  the  powet 
of  the  Demiurge,  who— rewards  them  for  their  fidelity! 
No,  says  Marcion,  but  on  the  contrary — punishes  them  in 
his  bell  1 The  contradiction  here  is  palpable  ; and  at  the 
same  time  the  antithesis  of  “just”  and  “good”  ultimately 
vanishes.  For  the  Demiurge  now  appears  as  an  inferior 
being,  who  in  reality  executes  the  purposes  of  the  good 
God.  It  is  plain  that  dualism  here  terminates  in  the 
idea  of  the  sole  supremacy  of  the  good  God. 

It  is  not  surprising,  therefore,  that  even  in  the  2d 
century  the  disciples  of  Marcion  diverged  in  several 
directions.  Rigorous  asceticism,  the  rejection  of  the  Old 
Testament,  and  the  recognition  of  the  “ new  God”  remained 
common  to  all  Marcionitee,  who,  moreover,  like  the 
catholics,  lived  together  in  close  communities  ruled  by 
bishops  and  presbyters  (although  their  constitution  was 
originally  very  loose,  and  sought  to  avoid  every  appearance 
of  “legality”).  Some,  however,  accepted  three  first 
principles  (the  evil,  the  just,  the  good) ; others  held  by 
two,  but  regarded  the  Demiurge  as  the  god  of  evil,  is., 
the  devil ; while  a third  party,  like  Apelles,  the  most  dis- 
tinguished of  Marcion’s  pupils,  saw  in  the  Demiurge  only 
an  apostate  angel  of  the  good  God, — thus  returning  to 
monotheism.  The  golden  age  of  the  Marcionite  churches 
falls  between  the  years  150  and  250.  During  that  time 
they  were  really  dangerous  to  the  gTeat  church ; for  in  fact 
they  maintained  certain  genuine  Christian  ideas,  which  the 
catholic  church  had  forgotten.  From  the  beginning  of  the 
4th  century  they  began  to  die  out  in  the  West ; or  rather 
they  fell  a prey  to  Manicbseism.  In  the  East  also  many 
Marcionites  went  over  to  the  M&nich&ads ; but  there  they 
survived  much  longer.  They  can  be  traced  down  to  the 
7th  century,  and  then  they  seem  to  vanish.  But  it  wai 
unquestionably  from  Marcionite  impulses  that  the  new 
sects  of  the  Pauiicians  and  Bogomiles  arose ; and  in  so  far 
as  the  western  Katharoi,  and  the  antinomian  and  anti- 
clerical sects  of  the  13th  century  are  connected  with  theae^ 
they  also  may  be  included  iu  the  history  of  Marcionitism. 

Literal urt,  — Jkur,  Die  Gnatist  1885  : Moller,  OesehiekU  der 
Kosmologie  in  der  griechixhen  Kirthe,  1860  ; Lipsius,  Gnosticumus, 
1860  ; Harnack,  Zur  QwUcnkriLk  der  Gexhichu  des  Gnoslieismu j, 
1873,  and  in  the  Zeitschrijl  f.  hut.  Theol .,  1874;  Harnack,  De 
AptlliM  gnosi  monarchica,  1874  ; Lipaiua,  Quellcn  der  dhrsten 
Kelzergexhichte,  1876 ; Manael,  The  Gnostic  Heresies,  1876 ; Harnack, 
Zur  OeschichU  der Marcioniiixhtn.  Kirchen  (Hi)genfeld'*  Z^uxknfl^ 
1876).  Of  the  numerous  works  on  Marcion's  Gospel  and  Apostoloa 
lints  wiU  be  found  in  any  introduction  to  tho  New  TesUracnt  or 
history  of  the  canon.  The  following  are  the  ascertained  results  of 
criticism  (1)  Marcion  was  the  firat  to  make  a canonical  collection 
of  New  Testament  writings  ; (2)  his  Gospel  is  to  be  regarded  as  a 
reconstruction,  and  not  os  the  basis,  of  our  canonical  Gobj-cl  of 
Luke.  (A.  HA.) 

MARCO  POLO.  See  Polo. 

MARCUS,  the  successor  of  Pope  Sylvester  I.,  according 
to  the  Liberian  catalogue,  had  a pontificate  of  eight  months 
and  twenty  days,  from  January  18  to  October  7,  336.  Of 
his  character  or  bistory  nothing  is  recorded.  Ho  was  suc- 
ceeded by  Julius  L 

MARDINj  a town  of  Turkish  Kurdistan,  tho  seat  of  a 
governor  dependent  on  tho  pasha  of  Diarbckir,  is  situated 
in  37*  20'  N.  lat  and  41*  IS.  long.,  about  60  miles  south- 
east of  Diarbckir,  at  a height  of  3900  feet  above  the  sea. 
Climbing  the  southern  side  of  a steep  conical  hill  (of  soft 
limestone)  in  such  a way  that  the  roofs  of  the  lower  tier  of 
houses  serve  as  a street  for  those  immediately  above,  MArdln 
presents  a very  picturesque  appearance;  and  on  the 
summit  of  the  bill,  which  affords  an  unusually  wide  viow 
over  the  Mesopotamian  plain,  stand  the  ruins  of  the  famous 
castle  Kafah  Shuhb4  (Maride  and  Marde  in  Latin,  and 
similarly  in  Syriac),  which,  at  least  from  the  time  of  the 
Romans,  played  an  important  part  in  the  history  of  this 
region.  Tts  Arabian  geographers  characterize  it  si 
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impregnable;  and,  the  ft] preaches  being  extraordinarily 
steep,  narrow,  and  well  arranged  for  purposes  of  defence,  it 
was  able  to  offer  a protracted  resistance  to  the  Mongolian 
conqueror  llulagu,  and  to  the  armies  of  Timur.  The  castle 
was  for  hundreds  of  years  the  residence  of  princas  more  or 
less  independent  The  town  has  not  much  commerce  or 
industry,  but  the  surrounding  'country  is  distinguished  for 
its  excellent  water  ftnd  general  fertility,  and  more  especially 
for  its  fruit  trees  and  melons.  As  regards  their  capacity 
anrl  the  honesty  of  their  dealings,  the  people  of  Mirdin  do 
not  enjoy  the  best  reputation.  They  are  estimated  to 
number  from  15,000  to  18,000;  in  1870  Professor  Socin 
was  informed  in  the  town  that  there  were  600  Jacobite,  300 
Catholic  Armenian,  200  Catholic  Syrian,  30  Chaldean,  and 
57  Protestant  families.  Among  the  Jacobites  are  included 
a few  remnants  of  the  old  sect  called  Shemsiye,  See  Bitter, 
ErJlundc  von  Atien,  2d  ecL,  vol.  viL 
MARGARET  op  Anjou,  who  became  the  queen  of 
Henry  VL  of  England,  was  born  at  Pont  k Mouason  in 
Lorraine  on  the  24th1  March  1 429.  Her  father,  “ the  good 
King  Ren6,"  as  he  was  called  in  later  years,  did  not  at  the 
timo  of  her  birth  possess  any  of  the  pompons  titles  to 
which  he  afterwards  laid  daim,  but  was  simply  count  of 
Guise,  and  younger  brother  of  the  existing  duke  of  Anjou. 
He  had,  however,  married  Isabella;  daughter  of  Charles  II., 
duke  of  Lorraine,  and  during  Margaret's  infant  years  he 
succeeded  to  two  dukedoms,  first  Lorraine  and  then  Anjou, 
and  after  wards  ' to  the  crowns  of  Naples,  Sicily,  and 
Jerusalem.  Some  of  these  acquisitions,  nowever,  were  no 
more  than  empty  titles.  He  had  a competitor  for  the 
duchy  of  Lorraine  against  whom  he  was  unsuccessful  in 
war,  and  he  was  actually  a prisoner  in  the  hands  of  the 
duke  of  Burgundy  when  the  death  of  Joan  IL  of  Naples 
first  made  him  nominally  a king.  He  deputed  his  wife 
Isabella  to  go  to  Naples  and  take  possession  of  hit  new 
kingdom  for  him,  and  she  took  with  her  while  on  this 
enterprise  her  second  son  Louis  and  her  second  daughter 
Margaret,  then  in  her  seventh  year.  Rend  himself  obtained 
his  liberty  after  a timo,  and  followed  bis  wife  to  Naples, 
but,  being  defeated  by  a rival  there  also,  he  returned,  to 
France  (rfter  more  than  four  yeare’  absence.  Before 
revisiting  Lorraine  or  Anjou,  he  spent  some  time  in 
Provence,  and  there  received  a proposal  for  the  marriage 
of  Margaret,  who  had  by  this  time  nearly  completed  her 
fourteenth  year,  from  Charles,  count  of  Nevere.  It  was 
accepted,  and  the  contract  was  actually  signed ; but  the 
marriage  was  delayed  on  account  of  some  disputes  about 
the  settlement,  and  next  year  it  was  sot  aside  for  the 
more  splendid  match  offered  by  the  king  of  England, 

This  was  in  1444.  The  earl,  afterwards  duke,  of 
Suffolk,  had  proposed  the  match  to  Henry  VL  as  a means 
of  terminating  the  long  war  with  France,  and  securing 
peace  upon  a solid  basis.  Henry  fully  entered  into  the 
scheme,  and  was  content  for  so  great  an  object,  not  only  to 
accept  & bride  without  a do’wry,  but  to  give  up  to  King 
Rend  the  provinces  of  Anjou  and  Maine.  A great  embassy 
was  sent  over  to  France,  with  Suffolk  himself  at  its  head, 
to  negotiate  the  matter,  and  Borne  months  later  tho 
marriage  was  celebrated  by  proxy  at  Tours,  Suffolk  acting 
as  Henry’s  representative.  In  April  of  the  following  year, 
1445,  Margaret  crossed  the  Channel,  and  was  received  by 
Henry  on  her  landing  at  Porchester.  A few  days  later, 
22d  April,  they  were  married  in  Tichfield  Abbey,  or,  as 
tome  other  authorities  say,  at  Soutkwick,2  and  on  Sunday 


1 Most  authorities  say  the  23d,  hut  according  to  the  MS.  llrurea  of 
B*n6,  citod  in  the  Souvelle  Biographic  Qbrfrale , the  day  waa  the  24th. 

* South  wick,  according  to  Fabyan,  who  is  followed  by  H&ll  and  later 
writers ; but  William  Wyrceatre  and  the  anonymous  author  of  the 
English  Chronicle  edited  by  Davies  for  the  Camden  Society,  who  are 
both  strictly  contemporary,  any  TidifithL 
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the  30th  of  May  Margaret  waa  crowned  at  Westminster. 
Suffolk  waa  now  high  m favour  at  court,  but  the  policy 
he  had  pursued  of  giving  up  territory  for  the  sake  of  peace 
waa  not  likely  to  be  generally  acceptable  in  itaelf,  and  the 
avanta  of  the  next  few  yeare  completed  his  unpopularity. 
War  broke  out  again  with  France  in  1449,  and  in  the 
course  of  a single  year  the  whole  of  Normandy  was  lost  to 
the  English.  Suffolk  was  impeached  by  the  Commons, 
and  the  king  was  persuaded  that  the  best  way  to  protect 
him  was  to  order  trim  to  quit  tho  country.  But  he  was 
taken  and  murdered  at  sea,  and  for  some  time  the  country 
was  in  a state  of  fearful  anarchy.  Margaret’s  position  was 
now  one  that  required  great  tact  and  delicacy.  The  king’s 
marriage  was  already  unpopular,  and  the  fact  was  toon 
manifest  that  his  wife  possessed  far  higher  abilities  and 
greater  power  of  governing  than  himself.  This,  together 
With  the  king’s  occasional  attacks  of  mental  imbecility, 
was  really  the  great  source  of  her  misfortunes.  During 
Hcnry’a  intervale  of  sanity  it  was  she  wbo  really  governed, 
and  unfortunately  she  gave  her  whole  support  to  the  duko 
of  Someraot,  whose  mismanagement  abroad  had  been  the 
immediate  cause  of  the  loss  of  Normandy.  The  duke  of 
York  vainly  endeavoured  to  procure  Somerset’a  removal, 
but  he  was  so  protected  by  the  court  that  the  complaints 
ol  his  accuser  were  utterly  unheeded,  except  during  the 
king’s  periods  of  total  incapacity,  when  tho  lords  modo 
York  protector.  Civil  war  at  last  broke  out,  and  Somerset 
fell  at  St  Alban’s  in  1455.  Party  feeling  was  bitterly 
exasperated,  and  Margaret,  as  we  learn  from  a contemporary 
French  historian,  actually  instigated  an  attack  on  Sandwich 
by  tho  French  oat  of  hatred  to  the  duke  of  York.  At 
length,  in  1460,  that  nobleman  openly  challenged  the 
crown  as  his  right  and  obtained  from  parliament,  with  the 
consent  of  Henry  himself,  e settlement  of  the  succession  in 
his  favour.  But  at  this  time  Margaret  was  out  of  the  way. 
The  king  had  been  taken  prisoner  tba  year  before  by  the 
Yorkist*  at  the  battle  of  Northampton,  and  she  had  sought 
refuge  in  Wales  and  Scotland  along  with  her  only  son 
Edward,  prince  of  Wales,  then  seven  years  old,  who  sms 
now  disinherited.  Margaret's  friends  took  np  her  cause  ui 
the  north  of  England,  and  the  duke  of  York,  going  to  meet 
them,  fell  at  the  battle  of  Wakefield,  30th  December 
1460.  Margaret  natnrally  endeavoured  to  improve  her 
victory  by  marching  on  to  London.  But  Edward,  earl  of 
March,  the  duke  of  York’s  son,  defeated  her  adherents  on 
the  borders  of  Wales,  while  the  earl  of  Warwick  with  the 
king  in  his  custody  left  London  to  oppose  her.  The  ill- 
disciplined  troops  that  she  brought  with  her  from  the  north 
ravaged  the  country  as  they  wont,  and  made  themselves 
generally  detested.  But  they  overthrew  Warwick’*  forces 
at  St  Alban’s  (the  second  battle  fought  there  io  this  war), 
and  liberated  the  king.  The  carl  of  March,  however,  soon 
came  np  and  . entered  London,  where  he  waa  proclaimed 
king  by  the  namo  of  Edward  IV.,  amid  the  shouts  of  tho 
citizens,  who  had  alwaya  been  devoted  to  hia  father. 
Margaret  then  thought  it  advisable  to  withdraw  into  the 
north  along  with  Henry  and  her  son,  and  Edward  and 
Warwick  puraued  them  into  Yorkshire,  where  the  bloody 
battle  of  Towton  (29th  March  1461)  utterly  crushed  for 
the  time  the  hopes  of  the  house  of  Lancaster.  Henry  aud 
Margaret  fled  to  Scotland,  and  aurrondered  Berwick  to  the 
Scots  as  the  price  of  their  assislaiico.  Margaret  and  her 
son  soon  after  entered  England  with  a body  of  Scots,  who 
besieged  Carlisle,  but  they  were  driven  back  by  Lord 
Montague.  Then  King  Henry  rtccompanied  another 
iuvasion  into  the  county  of  Durham  which  was  equally 
unsuccessful.  Next  year  (1462)  Margaret  sailed  from 
Kirkcudbright  to  seek  aid  in  France,  and  offered  the 
surrender  of  Calais  to  Louis  XL  if  Louis  enabled  .her 
husband  to  regain  his  kingdom.  Louis  gave  her  taw 
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thousand  men  under  the  command  of  Pierre  de  Br6z4,  and 
with  theso  she  made  a descent  upon  Northumberland  and 
took  -Bamborough  and  some  other  castles,  which,  however, 
were  soon  after  besieged  by  King  Edward's  forces,  and  after 
a while  recovered.  King  Edward  himself,  on  hearing  of  her 
landing,  haetened  into  the  north,  on  which  Margaret  took 
ship  to  sail  for  France,  but  meeting  with  a storm  was 
driven  to  land  at  Berwick  and  lost  all  her  treasure.  On 
the  total  tailure  of  this  expedition  the  well-known  story  is 
told  by  a French  writer  of  her  wandering  with  her  son  in 
a forest  where  she  was  attacked  by  robbers,  and  appealing 
successfully  to  the  loyalty  of  one  of  them  to  save  the  son 
of  his  king. 

Soon  after,  in  April  1463,1  she  sailed  to  Flanders  and 
sought  the  aid  of  Philip  of  Burgundy,  but  he  declined  to 
do  more  than  relieve  her  poverty,  and  she  retired  to  a 
castle  in  Lorraine,  which  her  father  gave  her  to  occupy. 
Here  Sir  John  Fortescue,  who  accompanied  her  into  exile, 
superintended  tbo  education  of  her  son,  and  composed  for 
hrs  benefit  his  celebrated  treatise  on  the  laws  of  England. 
Here  also  she  apparently  remained  while  her  husband  mado 
further  efforts  and  met  with  farther  defeats, — while  he  lay 
concealed,  for  more  than  a year,  in  Lancashire,  was  token 
risoner,  and  committed  to  the  Tower.  But  in  1470,  when 
er  old  enemy  the  earl  of  Warwick,  having  rebelled  against 
King  Edward,  sought  a refugo  in  Franoe,  Louis  XL 
induced  her,  though  with  great  difficulty,  to  pardon  him 
and  concert  measures  along  with  him  lor  her  husband's 
restoration  to  the  throne.  The  negotiation  was  cemented 
by  an  agreement  for  the  marriage  of  her  son,  the  prince  of 
Wales,  to  the  earl’s  daughter  after  the  kingdom  should  bo 
recovered,  and  so  successful  was  the  project  that  Edward 
was  actually  driven  into  exile,  and  for  a period  of  six 
months  Henry  was  again  acknowledged  as  king.  But  the 
return  of  King  Edward  and  the  battle  of  Barnet  once  more 
changed  the  aspect  of  affairs  before  Margaret  was  able  to 
rejoin  her  husband,  and  when  she  at  length  landed  again 
in  England  she  was  defeated  and  taken  prisoner  at 
Tewkesbury.  To  odd  to  her  misery  her  only  son  Prince 
Edward  was  butchered  after  the  battle.  Four  years  later, 
in  1475,  on  peace  being  made  between  England  and 
France,  she  was  ransomed  by  Louis  XL,  and  returned  to 
her  native  country.  She  died  at  Dampierre  near  Saamur 
in  Anjou,  on  the  25th  of  August  1482. 

Principal  Authorities. — Bourdignl,  Chroniques  (T  Anjou  ft  du 
Maine  ; Villeacuve  Barge  moot,  Bittoirs  de  Rent  it  Anjou  \ William 
Wyrceatre,  Annals,  edited  by  Hoorn  a (with  Liber  Miner  Seaecarii ); 
Fragment  relating  to  Ed  i card  IV.,  od.  He<\me  (with  Sprott's 
Chronicle );  English  Chronicle,  ©J.  Davies  (Camden  Society);  Poston 
Letters  ; Rolls  of  Parliament ; Anckiennes  Chremiapus  d" kngleterre, 
par  Jehan  de  fVarriu,  ©din'd  by  Wile.  Dupont ; Ijord  t'lennont’s 
edition  of  tbo  Works  of  Sir  Johu  Fortcscuo.  Mrs  Hookharo's  Life 
and  Tima  of  Margaret  of  Anjou  (London,  8vo,  1S72)  is  an  elabo- 
rate and  useful  work,  but  not  always  accurate  and  discriminating  in 
the  nae  of  authoritioo. 

MARGARET  op  Austria  fl 480 -1530),  duchess  of 
Savoy,  and  regent  of  tho  Netherlands  from  1507  to  1530, 
was  the  daughter  of  the  emperor  Maximilian  and  Mary  of 
Burgundy,  and  was  bom  at  Brussels  on  January  10,  1480. 
In  1482  she  was  betrothed  to  Charles,  tho  son  of  Louis 
XL  (afterwards  Charles  VIII.  of  France) ; and  in  1407  sho 
was  actually  married  to  the  infant®  John  of  Aragon,  who 
left  her  a widow  a few  months  afterwards.  In  1501  sho 
became  the  wifo  of  Philibert  II.  of  Savoy,  who  only 
survived  until  1504;  and  in  1507  she  was  entrusted  by 
Maximilian  with  the  regency  of  the  Netherlands  and  also 


1 ThU  U clearly  tho  data  intended  by  William  Wyrcrat ra  (p.  <0G) ; 
wad  it  agree*  entirely  with  Monotrclet  (tii.  PC).  Yet  almost  all 
modern  hi- to  rl.aua  (except  Ltagard)  and  even  biographers  of  Margaret 
of  Anjou  date  her  departure  to  Flanders  after  the  Rutile  of  Hi-ihmn, 
at  which  kbe  certainly  was  not  preeunt,  as  they  would  have  her. 
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with  the  charge  of  his  grandson  Charles.  Sho  died  at 
Mechlin  in  1530. 

MARGARET  op  Austria  (1522-1586)  duchess  of 
Parma,  and  regent  of  the  Netherlands  from  1559  to  1567, 
was  a natnral  daughter  of  Charles  V.  by  Margaret  van 
Gheenst,  a Flemish  lady,  and  was  born  at  Brussels  in  1522. 
In  1533  sho  was  married  to  Alexander,  duke  of  Florence ; 
and,  having  been  left  a widow  in  1537,  sho  became  tl* 
wifo  of  Ottavio  Fames®,  duke  of  Parma,  in  1542.  Thd 
union  proved  an  unhappy  one,  and  she  fur  tho  first  tin* 
found  a sphere  for  her  somewhat  masculine  abilities  in  tl* 
Netherlands,  which  were  entrusted  to  her  care  by  hoe 
brother  Philip  IL  of  Spain  on  his  departure  for  the 
peninsula  in  1559  (see  Holland,  voL  xiL  pp.  74,  75).  If 
was  with  much  reluctanco  that  she  resigned  the  reins  of 
potter  into  the  hands  of  the  duke  of  Alva  in  1567  and 
retired  to  Italy.  Before  her  death,  which  occurred  at 
Ortona  in  1586,  she  hod  the  satisfaction  of  seeing  her  son 
Alexander  Famese  appointed  to  the  government  which 
she  had  occupied  some  twenty  years  before. 

MARGARET,  St,  queen  of  Scotland,  bom  in  Hungary 
about  1040,  was  a daughter  of  Edward  the  Atheling,  son 
of  Edmund  Ironside ; her  mother  was  Agatha,  most  prob- 
ably a niece  of  Queen  Gisela  of  Hungary  and  of  the 
emperor  Henry  IL  She  accompanied  her  father  to  Eng- 
land in  1057,  and  after  the  Norman  Conquest  sho  wea 
brought  (1068)  to  Scotland,  where  sho  became  tho  wife  of, 
Malcolm  Canmore  in  the  spring  of  1069.  She  survived 
her  husband,  who  died  in  November  1093,  by  only  a few) 
days  (see  Scotland).  Tho  chroniclers  all  agree  in  depict* 
ing  Queen  Margaret  as  a strong,  pure,  noble  character,  who 
had  very  great  influence  over  her  husband,  and  through 
him  over  Scottish  history,  especially  in  its  ecclesiastical 
aspects.  Her  religion,  which  was  genuine  and  intense,  was 
of  the  newest  Roman  style  ; and  to  her  are  attributed  a 
number  of  reforms  by  which  tho  Church  of  Scotland  was 
considerably  modified  from  the  insular  and  primitive  type 
which  down  to  her  time  it  had  exhibited.  Among  those 
expressly  mentioned  are  a change  in  tho  manner  of  observ- 
ing Lent,  which  thenceforward  began  as  elsewhere  on  Ash 
Wednesday  and  not  os  previously  on  the  following  Monday, 
and  the  abolition  of  tho  old  practice  of  observing  Saturday 
(Sabbath),  not  Sunday,  as  the  day  of  rest  from  labour  (see 
Skeno’s  Celtic  Scotland,  book  ii.  chap.  8).  Her  sons 
Edgar,  Alexander,  and  David  successively  occupied  the 
throne  of  Scotland ; her  elder  daughter,  Matilda,  became 
the  wife  of  Henry  L of  England  in  1101.  Margaret  was 
canonized  by  Innocent  IV.  in  1251,  and  by  Clement  X. 
she  was  made  patroness  of  Scotland.  Her  festival  (semi- 
duplex)  is  observed  by  the  Roman  Church  on  June  10. 

MARGARET  (1283-1290),  known  in  Scottish  history 
as  the  “ Maid  of  Norway,”  was,  through  her  mother  Mar- 
garet, who  bad  been  married  to  Eric  of  Norway,  the  only 
grandchild  of  Alexander  II L of  Scotland,  and  was  born 
in  Norway  in  1283.  At  the  death  of  her  grandfather 
(1286),  while  she  was  still  an  infant,  Edward  L of  Eng- 
land arranged  for  her  betrothal  to  bis  son,  bat  this  policy 
was  defcatud  by  her  early  death,  which  took  place,  it  was 
alleged,  iu  Orkney,  as  she  was  on  her  way  to  Scotland,  in 
1 290.  The  circumstances  of  her  death  were  so  obscure 
that  doubts  were  entertained  in  some  quarters  whether  she 
hod  not  rather  been  spirited  away.  About  1300  a woman 
presented  herself  in  Leipsic  as  tho  long-lost  queen  of 
Scotland ; ultimately,  however,  she  was  burnt  at  Bergen  an 
an  impostor. 

MARGARET  op  Valois.  So^Margurriti. 

MARGARITA,  an  island  in  the  Caribbean  Sea,  about 
8 miles  off  the  coast  of  Venezuela,  constituting  along  with 
tho  lesser  islands  Blanquilla  and  Hermanoa  the  new  elate 
of  Nuevo  Esparto.  It  has  an  area  of  400  square  milca 
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consists  of  two  portions  united  by  a low  and  narrow 
isthmus,  is  genorally  mountainous,  and  attains  its  greatest 
deration  of  4630  feet  in  Mont  Macanao.  The  pearls  from 
which  Margarita  takes  its  name,  and  which  proved  a con- 
siderable source  of  wealth  in  the  16th  and  17th  centuries, 
ire  no  loager  sought  after ; but  the  ordinary  fisheries  are 
actively  prosecuted,  and  since  the  War  of  Independence, 
igriculture,  trade,  and  industry  have  all  greatly  improved. 
Pompatar  is  the  only  harbour,  Pueblo  del  Norte  and  Pueblo 
le  la  Mar  being  rather  open  roadsteads.  Asuncion,  the 
ehief  town,  contains  about  3000  inhabitants.  The  popula- 
tion of  the  island  was  16,200  in  1807  (about  8000  beiog 
whites),  and  that  of  the  state  30,983  in  1873. 

Discovered  by  Columbus  in  1498,  Margarita  wag  In  1524  bestowed 
by  Charles  V.  on  Maroeto  Yillaloboa.  . In  1561  it  was  ravaged  by 
Lopet  de  Aguirre,  a notorious  freebooter,  and  in  1662  the  town  of 
Pompatar  was  destroyed  by  the  Dutch.  Long  included  in  the 
jovernwent  of  Cum&na,  Margarita  attained  administrative  inde* 
pendence  only  in  the  18th  ceotary.  In  the  War  of  Independence 
ihe  inhabitants  made  ah  effective  stand  against  Murillo ; and  to 
|hia  they  owe  the  honour  of  having  their  island  erected  into  the 
ptate  of  New  Sparta. 

MARGARITA,  St,  virgin  and  martyr,  da  celebrated  by 
the  Church  of  Rome  on  July  20,  but  her  feast  formerly 
fell  ou  the  13th,  and  her  story  is  almost  identical,  even  in 
the  proper  names,  with  that  of  the  Greek  St  Marina  (July 
17).  She  was  of  Antioch  (in  tbo  Greek  story  Antioch'  of 
Pisidia),  daughter  of  a priest  jEdeslus.  She  lived  in  the 
country  with  a foster  mother,  Bcorned  by  her  father  for  her 
Christian  faith,  and  keeping  sheep.  OlybriuB  the  •“  prases 
Orientfa”  sees  her  and  offers  his  hand  as  the  price  of 
renunciation  of  Christianity.  Her  refusal  leads  to  her 
being  cruelly  tortured,  and  after  various  miraculous  in- 
cidents, m which  a heavenly  dove  plays  a prominent  part, 
she  is  put  to  deaths  Women  prayed  to  St  Margarita 
for  easy  deliverance.  It  ha3  been  shown  by  H.  Usener 
(Legenden  der  hexligen  Pelagia , Bonn,  1879)  that  this 
legend  belongs  to  a group  of  curious  narratives  which  all 
have  their  root  in  a transformation  of  the  Semitic  Aphrodite 
into  a Christian  penitent  or  saint  Of  these  legends  that 
of  St  Pelagia.  (q.v.)  is  perhaps  the  most  important 
Marina  is  a translation  of  Pelagia,  and  both  are  epithets 
of  Aphrodite  as  she  was  worshipped  on  the  coasts  of  the 
Levant  Pelagia  in  the  legend  has  Margarito  as  her  second 
name.  The  association  of  the  marine  goddess  with  the 
pearl  is  obvions,  and  the  images  of  Aphrodite  were  decked 
with  these  jewels. 

MARGATE,  a municipal  borongh,  market-town,  and 
watering-place  of  Kent,  England,  iB  situated  in  the  Isle  of 
Thanet,  4 miles  west  of  North  Foreland,  and  by  rail  90 
miles  east  of  London,  with  which  it  has  also  in  summer 
daily  steam  communication  by  water.  The  streets  of  the 
town  are  regular  aud  spacious,  and  there  are  many  good 
villas  in  the  suburbs.  There  is  a marine  terrace  2500  feet 
in  length,  parallel  to  which  there  is  an  esplanade.  The  pier, 
900  feet  long,  was  constructed  byjtonnie  in  1810.  A land- 
ing-place permitting  the  approach  of  Vessels  at  all  tides 
was  constructed  in  1854,  and  enlarged  in  1876.  The 
church  of  St  John  the  Baptist,  founded  in  1050,  contains 
some  portions  of  Norman  architecture,  the  remainder  being 
Decorated  and  Late  Perpendicular.  It  possesses  several 
fine  brasses  and  monuments.  Among  the  other  public 
buildings,  are  the  new  town-hall,  the  market,  the  assembly 
rooms,  the  deaf  and  dumb  asylum,  and  the  royal  sea-bathing 
Infirmary,  which  has  lately  been  much  enlarged  through 
the  munificence  of  Sir  Erasmus  Wilson.  The  old  name  of 
Margate  was  Meregate , the  entrance  to  the  sea.  Previous 
to  the  last  century  it  was  only  a fishing  village  with  a small 
coasting  trade,  but  since  then,  owing  principally  to  its  fine 
stretch  of  sand,  it  has  been  steadily  rising  into  favour  as  a 
watering-place,  and  is  now  one  of  the  most  favourite  resorts 
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of  the  middle  classes  of  London.  ' It  received  municipal 
privileges  in  1857.  Tlie  population  of  the  municipal 
borough  (384  acres)  in  1871  was  11,995,  and  in  1881  it 
was  15,889 

MARGHILAN,  Baber's  Maeguinan,  40°  28'  N.  lat., 
71°  45'  E.  long.,  now  the  administrative  centre  of  the 
Russian  province  of  Ferghana  {q.v.\  a very  old  town, 
with  high  earthen  walls  and  twelve  gates,  commanded  by 
the  fort  of  Yar  Maa&r,  lies  Lq  a beautiful  and  extra- 
ordinarily fertile  district  of  the  same  name,  irrigated  by 
canals  from  the  ShabimardAn  river.  The  heat  in  summer 
is  excessive.  Population  about  40,000,  chiefly  Usbeg. 
The  principal  industry  is  the  production  and  manufacture 
of  silk ; camels*  hair  and  woollen  fabrics  are  also  made. 
The  new  Russian  town,  planned  by  General  Skobeleff,  is 
15  versts  distant. 

MARGUERITE  de  Valois.  The  name  Marguerite  ws 
common  in  the  Valois  dynasty,  and  during  the  lGlh  century 
there  were  three  princesses,  all  of  whom  figuro  in  the 
political  as  well  as  in  the  literary  history  of  the  time,  and 
who  have  been  not  unfrequently  confounded.  The  first  and 
last  are  the  most  important,  but  all  deserve  some  account. 

L Margl'EBITE  D’ANGOGXfaiE  (1492-1549),  This,  tho 
moat  celebrated  of  the  Marguerites,  bore  no  less  than  four 
surnames.  By  family  she  was  entitled  to  the  name  of 
Marguerite  de  Valois;  as  the  daughter  of  the  Count 
d’AngouRme  she  is  more  properly  and  by  careful  writers 
almost  invariably,  called  Marguerite  d’Angouldme.  From 
her  first  hiUband  she  took  during  no  small  part  of  her  life 
the  appellation  Marguerite  d’Alen^on,  and  from  her  second, 
Henri  d’Albret,  king  of  Navaire,  that  of  Marguerite  de 
Navarre.  She  was  born  at  Angoulfime  on  the  12th  April 
1492,  aud  was  two  years  older  than  her  brother  Francis  L 
She  was  betrothed  early  to  Charles,  Duke  d’Alen$on,  and 
married  him  in  1509.  She  was  not  very  fortunate  in  this 
first  marriage,  but  her  brother’s  accession  to  the  throne 
made  her,  with  their  mother  Louise  of  Savoy,  the  most 
powerful  woman  of  the  kingdom.  She  became  a widow  in 
1525,  aud  was  sought  in  marriage  by  many  persons  of 
distinction,  includiug,  it  fa  said,  Charles  V.  and  Henry 
VIIL  In  1527  she  married  Henri  d’Albret,  titular  king 
of  Navarre,  who  was  considerably  yonnger  than  herself, 
and  whose  character  was  not  faultless,  but  who  seems  09 
the  whole,  despite  slander,  to  have -both  loved  and  valued 
his  wife.  Navarre  was  not  reconquered  for  the  couple  as 
Francis  had  promised,  but  ample  apanages  were  assigned 
to  Marguerite,  and  at  Ndrac  and  Pau  miniature  courts  were 
kept  up,  which  yielded  to  none  in  Europe  in  the  intellectual 
brilliancy  of  their  frequenters,.  Marguerite  was  at  once 
'one  of  the  chief  patronesses ’of  letters  that  France  possessed, 
and  the  chief  refuge  and  defender  of  advocates  of  the 
Reformed  doctrines.  Round  her  gathered  Marot,  Bona  ven- 
ture Desperiers,  Deni  sot,  Peletier,  Brodeau,  and  many  othei 
men  of  letters,  while  she  protected  Rabelais,  Dolet,  Jcc. 
For  a time  her  influence  with  her  brother  was  effectual,  but 
latterly  political  rather  than  religious  considerations  made 
him  discourage  Lutheranism,  and  a fierce  persecution  was 
begun  against  both  Protestants  and  freethinkers,  a persecu- 
tion which  drove  Desperiers  to  suicide  and  brought  Dole! 
to  the  stake.  Marguerite  herself,  however,  was  protected 
by  her  brother,  and  her  personal  inclinations  seem  to  have 
been  rather  towards  a mystical  pietism  than  towards 
dogmatic  Protestant  sentiments.'  Nevertheless  bigotry  and 
the  desiro  to  tarnish  the  reputation  of  women  of  letters 
have  led  to  the  bringing  of  odious  accusations  'against  her 
character,  for  which  there  is  not  the  smallest  foundation. 
Marguerite  died  in  1549.  By  her  first  husband  she  had 
no  children,  by  her  second  a son  who  died  in  infancy,  aud 
a daughter,  Jeanne  d’Albret,  who  became'  tho  mother  of 
Henry  IV.  Although  the  poets  of  the  time  are  unwearied 
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in  celebrating  her  charms,  sno  does  not,  irom  the  portraits 
which  exist,  appear  to  have  been  regularly  beautiful,  but  as 
to  her  sweetness  of  disposition  and  strength  of  mind  there 
is  universal  consent. 

Her  literary  work  hna  not  yet  been  given  entirely  to  the  world, 
but  the  printed  portion  of  it  makea  her  a considerable  figure  ia 
french  literature.  It  consists  of  tlie  of  poem* 

•ntitled  Lea  Marguerites  tie  la  Marguerite  dis  Princesses,  and  of 
letters.  The  ffeptamenm,  constructed  ax  its  name  indicates  on  the 
lines  of  the  I>mmerim  of  Boccaccio,  consists  of  seventy-two  short 
stories  told  to  each  other  by  a company  of  ladies  and  gentlemen 
who  are  stopped  in  the  journey  homewards  from  Csuterets  by  tlio 
■trilling  of  s river.  It  was  not  printed  till  1558,  ten  years  after 
tlio  author's  death.  Internal  evidence  is  strongly  in  favour  of  u* 
having  been  a joint  work,  in  which  more  than  one  of  the  men  of 
letters  who  composed  Marguerite’s  household  took  part.  It  is  a 
deUgot/ul  book,  and  strongly  characteristic  o!  the  Ficuch  Renais- 
sance. The  sensuality  wnh h characterised  the  period  mwibl 
it,  but  in  a less  coarse  form  than  in  the  great  work  of  Itahelnis ; 
and  there  is  a poetical  spirit  which,  except  in  rare  instances,  is 
abMMit  from  PanUvjrud.  The  Letter*  are  inteiesting  and  good. 
The  Marguerites  consist  of  a very  miscellaneous  collection  of  poems, 
myt-tcrics,-  farces,  devotional  poems  of  considerable  length,  spiritual 
snd  miscellaneous  songs,  Ac.  Other  poems,  said  to  be  ox  equal 
merit,  are  still  imprinted,  or  have  appeared  only  in  part. 

II.  Tlie  second  Marguerite  (1523-1574),  daughter  of 
Francis  I.,  married  the  duke  of  Savoy  in  1559.  She  is 
noteworthy  .as  having  given  the  chief  impulse  at  the 
court  of  her  brother  Henry  II.  to  the  first  efforts  of  the 
Plrfirtdc. 

III.  The  third  Marguerite  (1553-1615),  called  more 
particularly  Marguerite  de  Valois,  was  great-niece  of  the 
first  and  niece  of  the  second,  being  daughter  of  Henry  IL 
by  Catherine  de’Medicl  She  was  born  in  1 553.  When  very 
young  sho  became  famous  for  her  beauty,  her  learning,  and 
the  looseness  of  her  conduct.  She  was  married  to  Henry 
of  Navarre,  afterwards  Henry  IV.,  on  the  eve  of  St 
Bartholomew’s  Day.  Both  husband  and  wife  were  extreme 
examples  of  the  licentious  manners  of  the  time,  but  they 
not  unfrcquently  lived  together  for  considerable  periods, 
and  nearly  always  on  good  terms.  Later,  however, 
Marguerite  was  established  r.  the  castle  of  Usson  in 
Auvergne,  and  after  the  accession  of  Henry  the  marriage 
was  dissolved  by  the  pope.  But  Henry  and  ^larguerite 
•till  continued  friends ; she  still  bore  the  title  of  queen  ; she 
visited  Marie  do’  Medici  on . equal  terms ; and  the  king 
frequently  consulted  her  on  important  affairs,  though  his 
somewhat  parsimonious  spirit  was  grieved  by  her  extra 
vagancc.  Marguerite  exhibited  during  the  rest  of  her  life, 
which  was  not  a short  one,  the  strange  Valois  mixture  of 
licentiousness,  pious  exercises,  and  the  cultivation  of  art 
and  letters,  and  died  in  1615.  She  left  letters  and 
memoirs,  the  latter  of  which  are  admirably  written,  and 
rank  among  the  best  of  the  I6tb  century.  She  is  the 
**  Reine  Margot " of  anecdotic  history  and  romance. 

Tin1  best  editions  of  the  works  of  Marguerite  d'Angoul&tic  are — of 
the  Ilcptamcron,  that  of  Leroux  dc  Lincv,  3 vols.,  Paris,  1855 ; of 
the  Letter*,  that  of  Oenin,  Paris  2 vola.,  1842-43  ; and  of  the 
Mary  uei  tics,  that  of  Frank,  Pari*.  4 tola.,  1873  ; the  Ueptomeron 
is  also  obtainable  in  several  cheap  editions.  The  Mtonoirt*  of 
Marguerite  de  VnloiB  arc  contained  in  the  collection  of  Michaud 
and  Poujoulat,  nnd  have  been  miblUhcd  separately  by  Cucuard, 
Lula  one,  Caboche,  Ac.  (0.  8A.) 

MARIA  THERESA  (1717-1780),  archduchess  of 
Austria,  queen  of  Hungary  and  Bohemia,  and  empress  of 
Germany,  was  the  daughter  of  the  emperor  Charles  VI.  of 
Austria,  by  his  wife  Elizabeth  Christina  of  Brunswick 
Wolfenbuttel,  and  was  born  in  Vienna  on  May  13,  1717. 
By  the  Pragmatic  Sanction  of  1713,  a settlement  which 
was  guaranteed  by  the  principal  states  of  Europe,  her 
father  had  regulated  the  succession  iu  the  imperial  family ; 
and  in  1724  accordingly,  after  the  death  of  the  archduke 
Leopold,  her  only  brother,  bLo  was  publicly  declared  sole 
heiress  of  the  Austrian  dominions.  In  1736  she  married 
Francis  Stephen  of  Lorraine,  who  in  the  following  year 
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became  grand-duke  of  Tuscany ; and  on  October  20, 1740, 
she  came  to  the  throne,  her  husband  (emperor  in  1745) 
being  declared  co-regent.  The  events  of  her  reign  have 
been  briefly  summarized  under  Austria  (vol.  iii  p.  127- 
129)  and  Hungary  (xil  370).  She  died  at  Vienna  on 
November  29,  1760.  Of  sixteen  children  whom  she  bore 
to  Francis,  ten  reached  maturity.  Her  sons  were  Joseph 
II.,  who  succeeded  his  father  a3  Holy  Roman  emperor  iu 
1765;  Leopold,  grand-duke  of  Tuscany,  afterwards  the 
emperor  Leopold  II.;  Ferdinand,  duke  of  Modena;  and 
Maximilian,  elector  of  Cologne,  Of  her  daughters  the 
best-known  is  Marie  Antoinette,  the  wife  of  Louis  XVI. 
of  France. 

MARIANA,  Juan  de  (1536-1624),  a celebrated  Spanish 
historian,  was  born  of  obscure  parentage  at  Talavera  de  la 
Remain  1536.  He  studied  at  the  university  of  Alcala  snd 
was  admitted  at  the  age  of  seventeen  into  the  Society  of  Jesus, 
where  he  soon  attracted  notice  by  his  brilliant  talents  and 
extensive  acquirements.  Called  to  the  Collegium  RomaDum 
in  1561,  he  there  professed  theology  four  years,  and 
reckoned  among  his  pupils  Robert  Bellarmiue,  afterwards 
the  famous  cardinal.  He  then  passed  into  Sicily,  w here  ho 
remained  for  about  two  years,  and  in  1569  he  was  sent  to 
Paris,  where  his  expositions  of  the  writings  of  Aquinas 
attracted  large  audiences.  In  1574  the  decline  of  his 
health  compelled  him  to  give  up  teaching,  and  ho  obtained 
permission  to  return  to  Spain ; the  rest  of  his  life  was 
passed  at  the  Jesuits’  house  in  Toledo,  in  a vigorous  literary 
activity  which  was  interrupted  only  by  the  molestations  to 
which  his  too  great  independence,  liberality,  and  candour 
exposed  him.  He  died  on  February  17,  1624. 

flis  great  work,  Historic  de  Rebun  Hispanite,  first  appeared  iu 
twenty  hooka  at  Toledo  in  1592  ; ton  books  were  subsequently  added 
(1605),  bringing  the  work  down  to  the  accession  of  Charles  V , and 
in  a still  later  abstract  of  evrnts  the  author  completed  it  to  the 
accession  of  Philip  IV.  in  1621.  It  waa  bo  well  received  that 
Mariana  was  indued  to  translate  it  into  Spanish.  The  first  part 
of  this  in  some  Aspects  new  work  ( Historia  de  EspnXa)  appeared 
in  1601  ; it  was  completed  in  1609,  and  much  enlarged  and  improved 
in  three  subsequent  editions  which  appeared  during  the  translator’s 
lifetime.  It  has  been  frequently  reprinted  since  1624,  both  in 
.Latin  end  in  Spanish  ; and  an  English  translation  by  J.  Stevens 
appeared  in  1699.  Mariana's  History  is  justly  esteemed  for  tht. 
extent  of  the  Author's  researches,  for  the  general  accuracy  of  his 
acquaintance  with  the  materials  at  his  command,  for  the  sagacity 
of  nis  reflexions  and  characterizations,  and  above  alt  fv*  the  merit 
of  his  style,  which,  in  its  simplicity,  vividness,  and  directness, 
boa  deservedly  been  compared  to  that  of  Livy.  Tim  modern 
student  may  regret  but  can  hardly  blomr  the  credulity  with 
which  in  too  many  cases  he  has  without  the  least  attempt  at  his- 
torical criticism  adopted  the  “received  tradition*  of  his  country.'* 
Of  the  other  works  of  Mariana,  the  most  interesting  is  his  treatise 
De  Rrqe  ct  Regis  Institulione,  of  which  the  first  edition,  dedicated 
to  Philip  111.,  appeared  at  Toledo  in  1599.  In  its  sixth  chapter  the 
question  whether  it  is  lawful  to  overthrow  a tyrant  is  freely  dis- 
cussed and  answered  in  the  affirmative,— a circumstance  which 
brought  much  popular  odium  upon  the  Jesuits,  esj^ccially  after  the 
assassination  of  IV.  of  France  in  1610.  See  Bayle's 

DiettuHfuxirt:  and  Hal  Urn's  Literary  JJifterry,  part  ii.  chop.  iv.  A 
volume  entitled  Troctatu*  VI t.  Theologiei  ft  Ilintoriei,  published 
by  Mariana  at  Cologne  in  1609,  containing  in  particulars  tract  “ On 
Mortality  and  Immortality,*'  and  another  " 1>*  Mutatione  Moncta*," 
was  put  upon  the  Index  fcx purgatories,  and  led  to  the  confinement 
and  punidimcnt  of  it*  author  by  the  Inquisition.  During  his  con- 
finement there  was  found  among  his  papers  a criticism  upon  the 
Jesuit*  {De  It u Enfermedeuies  de  la  Ctmpakia  de  Jesus  y de  em 
Remedies),  which  was  believed  to  have  been  written  by  him.  It 
was  not  printed  until  after  his  death  (1625). 

MARTAZELL,  a village  in  the  duchy  of  Styria,  Austria, 
with  about  1200  inhabitants,  is  very  picturesquely  situated 
in  tho  valley  of  the  Salza,  amid  the  Styrian  Alps.  Its 
entire  claim  to  notico  lit*  in  the  fact  that  it  is  the  most 
frequented  sanctuary  in  Austria,  being  visited  annually  by 
about  100,000  pilgrims.  Tho  object  of  veneration  is  a 
miracle-working  image  of  tho  Virgin,  corved  in  lime-tree 
wood,  and  about  18  inches  high.  This  was  presented  to 
the  place  in  1157,  and  is  now  reverently  enshrined  in  a 
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chapel  lavishly  adorned  with  objects  of  aHver  and  other 
costly  materials.  The  large  church  of  which  the  chapel 
forms  part  was  erected  in  1644  as  an  expansion  of  a 
smaller  church  built  in  1363  by  Louie  I,  king  of  Hungary, 
after  a victory  over  the  Turks.  It  possesses  four  lofty 
towers.  In  tho  immediate  vicinity  of  Mariazell  there  is  a 
very  large  and  important  iron  foundry,  formerly  worked 
by  Government,  but  now  leased  to  a company. 

MARIE  ANTOINETTE,  Joseph*  Jeans*  (1755- 
1703),  queen  of  France,  was  the  fourth  daughter  of  Maria 
Theresa  and  the  emperor  Francis  I.,  and  was  bom  on  the 
2d  November  1755,  on  tho  day  of  the  great  earthquake 
at  Lisbon,  and  in  the  year  in  which  tho  hereditary  policy 
of  enmity  between  the  houses  of  France  and  Austria  was 
changed  to  an  alliance  between  them.  From  her  earliest 
years  she  was  destined  by  her  mother  to  sustain  this 
alliance,  and  was  educated,  with  a view  to  a marriage  with 
a French  prince,  by  the  Abbd  do  Vermond,  who  was  to 
have  a great  influence  on  her  future  life.  In  1770  Choiseul 
negotiated  her  marriage  to  tho  young  dauphin,  which  took 
place  on  May  1 6 with  the  greatest  pomp,  but  which  was 
soon  overshadowed  by  a terrible  accident  in  Paris  at  the 
fete  given  in  honour  of  the  marriage.  The  daupbine  soon 
round  her  position  very  difficult  j she  was  but  fourteen,  and 
was  intended  by  her  mother  to  support  the  Austrian 
alliance  and  Choiseul  at  the  court  of  France.  This  use  of 
her  daughters' for  political  purposes  has  been  recently  denied 
by  Yon  Arncth,  the  able  editor  of  Maria  Theresa’s  letters ; 
but  a consideration  of  the  letters  themselves  confirms  the 
idea,  which  was  at  the  bottom  of  Marie  Antoinette’s  un- 
popularity  in  France,  that  she  was  only  an  Austrian  spy  in 
a high  position.  She  had  hardly  arrived  at  Paris,  when 
her  friend  and  tho  friend  of  the  Austrian  alliance,  Choiseul, 
was  dismissed  from  the  ministry,  and  she  was  left  alone  to 
steer  a difficult  course  by  the  advico  of  tho  Austrian  minis- 
ter, the  Count  de  Mercy-Argenteao,  whose  reports  of  her 
daily  doings  to  Maria  Theresa  have  been  published.  In 
May  1774  Louis  XV.  died,  and  Marie  Antoinette  became 

Siecn  of  Franca  Through  the  first  years  of  her  reign 
e played  a very  important  political  part,  but,  except,  os 
in  the  cases  of  Poland  and  the  Bavarian  succession,  when 
her  mother  pressed  her  to  maintain  the  alliance,  she  chiefly 
exerted  her  influence  with  regard  to  individuals,  not  to 
measures  or  policies.  Thus  sho  effected  Iho  dismissal  of 
Turgot,  and,  by  the  Abb4  de  Vermond’s  advice,  the 
ec.mmons  of  Lomlnie  de  Bricnne  to  the  ministry,  not  from 
political  but  from  personal  motives,  and  obtained  enormous 
presents  for  her  intimate  friends  without  thinking  that  they 
were  interested  in  her  for  selfish  motives  of  their  own. 
This  political  r61e  of  hers,  which  was  more  than  suspected, 
made  her  intensely  unpopular  to  the  French  people,  and 
this  feeling  was  increased  by  her  sociol  mistakes.  Her 
extravagance  in  dress  and  her  passion  for  the  card-table  had 
greatly  incensed  and  disgusted  her  mother ; and,  when  her 
mother’s  death  removed  her  only  frank  and  bold  adviser, 
she  became  more  extravagant  and  more  frivolous  than 
ever  Her  pasBion  for  play,  her  love  of  amusement,  her 
intimaev  with  tho  Polignacs  and  their  wild  and  dissi- 
pated society,  her  night  visits  to  masked  balls  in  Paris, 
and  her  favours  to  many  officers  of  her  guards  and  young 
foreigners  at  her  court  were  the  subject  of  ribald  con- 
versation in  every  coterie  of  Paris.  The  scandal  of  the 
diamond  necklace,  in  which  the  queen  was  not  to  blame, 
spread  her  name  with  infamy  all  over  France  as  if  she  had 
been  guilty ; and  among  the  people  her  extravagance  was 
regarded  os  a potent  cause  of  their  poverty  and  want.  Such 
was  her  unpopularity  when  the  etates-general  met  in  May 
1769;  she  was  believed  to  bo  debauched  and  dissipated, 
when  her  real  faults  were  that  she  was  frivolous  and 
careless  of  public  opinion,  Austrian  at  heart,  though  queen 
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of  France,  and  opposw  to  Necker  aa  the  had  been  to 
Turgot,  and  to  all  the  reforma  and  economiea  her  husbani, 
Bouhomme  Louis,  woo  willing  to  institute.  From  July 
14  onward  Maria  Antoinette  beaded  the  party  of  reaction 
and  armed  opposition  to  tbe  Revolution,  and  became 
unwittingly  the  meana  of  her  husband's  unpopularity  end 
downfall ; for  abe  always  hod  influence  enough  to  prevent 
hi*  carrying  out  the  frank,  hopcat  policy  of  reform  which 
he  desired,  but  not  enough  to  make  him  adopt  hen  in  its 
stead,  and  is  to  blame  for  his  vacillations  in  decisive 
moments.  Left  to  himself,  Louis  would,  from  the  begin- 
ning of  hie  reign,  hove  been  n reforming  king  like  Charles 
UL  of  Spain,  and  the  great  outbreak  might  have  pawed 
over.  To  trace  her  policy  minutely  from  1789  to  1793  is 
made  very  difficult  by  the  numerous  pretended  letters  of 
hers  which  have  been  published,  and  till  recently  believed 
in.  She  inspired  the  collection  of  foreign  troops  round 
Paris,  contrary  to  the  king’s  opinion,  ted  thus  brought  on 
the  taking  of  the  Bsstilis.  She  was  present  at  tho  banquet 
at  Versailles  which  cauaod  tho  march  of  tbe  women  to 
Versailles  and  the  transference  of  the  royal  family  to  Paris. 
When  there,  she  still  looked  forward  to  undoing  all  that 
had  been  done,  and  would  sever  frankly  recognize  her 
position  When  brought  into  negotiation  with  hlirabeau, 
she  refused  to  trust  him  or  deal  frankly  with  him.  Hed 
abe  done  so,  ehe  would  probably  have  established  a strong 
constitutional  government,  bnt  ehe  would  not  have  been 
the  self-willed  Marie  Antoinette.  He  advised  her  to  go 
with  the  king  end  royal  family  to  some  provincial  capital, 
declare  the  royal  adherence  to  all  tho  early  acta  of  the 
assembly,  but  declare  also  that  it*  later  acta  were  passed 
under  constraint,  and  were  null  and  void ; but  she  must  not 
do  two  things — she  must  not  fly  towards  the  frontier,  elss 
she  would  be  suspected  of  seeking  foreign  aid,  and  she 
must  not  depend  on  the  army  but  the  people.  She  would 
not  act  while  Mirtbean  was  alive, — she  wes  too  independent 
to  act  by  any  one’s  advice;  but  when  he  was  dead  she  did 
what  he  had  advised  her  not  to  do,  fled  towards  tbe  frontier, 
and  to  Bonilli’s  army.  The  roysil  family  were  stopped  at 
Varennes,  and  brought  beck  to  Paris,  but  from  that  time 
were  regarded  as  traitors  to  France.  She  had  yet  two 
more  chance*  She  might  have  thrown  herself  into  tho 
bands  of  Barnavo,  Duport,  and  the  constitutional  party  of 
the  constituent  assembly,  who  were  ready  to  rally  round 
their  constitutional  king,  but  sbs  would  not  trust  them  or 
take  their  advice.  When  she  was  at  the  end  of  her  power, 
when  the  Tuileries  bad  been  stormed,  and  she  wes  in 
prison,  and  the  republic  proclaimed,  Duraouriex  was  ready, 
after  his  victory  of  Valmy,  to  turn  his  army  on  Paris; 
dissolve  the  Jacobins,  and  re-establish  the  old  constitution, 
bnt  she  would  not  trust  him.  It  was  her  last  chances 
When  once  the  republic  was  proclaimed,  it  was  evident 
that  Louis  must  die  both  to  cement  its  foundations  and  to 
remove  a dangerous  centre  of  reaction;  and  in  January 
1793  Mario  Antoinette  became  a widow,  never  to  tbe  last 
recognizing  that  abo  had  sacrificed  her  husband  to  ber 
obstinacy  and  self-will  Harrowing  descriptions  have  been 
given  of  her  treatment  in  prison  during  tho  few  remaining 
months  of  her  life,  hut,  though  she  was  separated  from  ber 
children,  she  had  every  material  comfort,  no  less  a sum 
than  1 110  livrcs  being  spent  on  ber  food  alone  between 
August  and  October,  at  the  rate  of  IS  livrcs  a day.  At 
last  ber  trial  came  on, — a mock  trial  indeed,  as  all  those  of 
the  time,  for  her  execution  was  determined  before  sbe  cams 
before  tho  tribunal  Much  has  been  said  of  the  shameful 
charges  made  against  her;  but,  shameful  as  they  were,  they 
were  based  on  u confession  made  by  her  son,  which,  though 
probably  forced  from  him  and  utterly  false,  was  yet  put  ia 
evidence.  The  trial  was  soon  over,  and  on  the. name  day, 
October  16.  1793.  she  was  guillotined. 
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U is  hinl  to  speak  of  Marie  Antoinette  trith  justice  ; her  faults 
irere  caused  by  her  edMeatioo  and  petition  rather  than  her  nature, 
and  she  expiated  them  for  more  bitterly  than  was  deserved..  She 
mu  thoroughly  imbued  with  the  imperial  and  absolutist  ideas  of 
Maria  Theresa,  and  had  neither  the  heart  nor  the  understanding  to 
•rmp&thixe  with  the  aspirations  of  tbo  lower  chase*.  Her  love  of 
pleasure  and  of  display  ruined  both  Iter  character  and  her  reputation 
ui  her  prosperous  year*,  and  yet,  after  a careful  examination  of  many 
of  the  libels  against  her,  it  may  be  asserted  with  confidence  that 
oho  waa  personally  a virtuous  woman,  though  always  appearing  to  be 
the  very  reverse.  Innocence  is  not  always  its  own  protection,  and 
circumspection  is  as  necessary  for  a queen  ns  for  any  other  woman. 
Her  conduct  throughout  the  Revolution  is  heart  rending  ; we,  who 
Kvc  after  the  troubled  times,  oan  see  her  errors  and  the  results  of 
her  pride  and  her  capri«,  but  at  the  time  she  was  the  only  indi- 
vidual of  the  royal  family  who  could  inspire  the  devotion  which 
is  always  paid  to  a strong  character.  In  the  Marie  Antoinette  who 
suffered  on  the  guillotine  we  pity,  not  the  pleasure-loving  queen, 
not  the  widow,  who  had  kopt  her  husband  against  his  will  in  the 
wrong  course,  not  the  woman,  who  throughout  her  married  life 
did  not  scruple  to  show  her  contempt  for  her  slow  and  heavy  but 
good-natured  and  loving  king,  but  the  little  princess,  sacrificed  to 
state  policy,  and  cast  uneducated  and  without  a helper  into  the 
frivolous  court  of  France,  not  to  be  loved,  but  to  be  suspected  by 
all  around  her,  and  eventually  to  be  hated  by  the  whole  people  of 
Franco. 

For  lire*  tful  memoirs  <rf  Marie  Antoinette  before  1863,  u well  as  engravings 
•f  Sot.  th*  itattcBi  is  referred  to  * complete  and  careful  Wo-blliliogrephy,  coo- 
talne-1  In  M.  do  Lcernrc'a  La  Krai*  A hu-u  Antoinette,  Ferie,  1868.  This  week, 
however,  certain*  many  forged  letters,  purporting  to  he  hers,  and  lead*  to  the 
VoeeUen  of  Marie  Antoinette's  nabashed  letter*.  There  can  be  no  doubt  that  vary 
many  fabrication*  by  sntc-graph  makers  for  eofogrsph  roller  ton  era  published  u 
authentic  fat  D Hanaklcla.  Corrtipemdtmee  4*tMe  A*  Marti  Antoinette.  Farit, 
**64;  end  In  F««Ukt  des  Ooocbes,  Lomu  Marti  Antoinette,  el  Madame 
BHeebetk,  leitret  rt  doemtenu  in/dittt,  Paris,  1M6.  The  falsity  of  these  letters 
wee  shown  by  rnrfeesor  Vcm  Sybel  and  by  U.  Geffrey  in  the  fit***  4ft  Dt*x 
Monde  t.  end  still  more  clearly  In  the  latter's  appendix  to  fats  Gutian  ///.  tl  tm 
emir  4*  France.  Parte.  1*67.  To  otody  Marie  AsCoinelU)  us  *he  really  II red,  the 
•tmtcnt  rente  consuls  Von  A moth's  numerous  pafrltatlion*  on  her  and  her  mother 
and  brotiiers,  and  panic ttlarfy  Arr.tlh  and  Geffrey.  Mari*  Antoinette:  Cl-rrr- 
epon-iancr  it-riir  entre  Marie-ThirtM  ft  It  Comte  de  It  trey  -.trytnUau.  Parle, 
S vet*,  1874,  Ln  which  Mario  Antoinette's  drfly  Ufs  for  ten  year*,  front  1770-00, 
Is  deacrUwd  for  brr  mother**  awn  eye*.  For  the  affair  erf  the  necklace  read 
Carlyle's  i'uap.  For  bar  Imprlaouinens,  trial,  and  execution,  aoe  Carnperdon's 
Trt  ' vi.il  Rfm'uUemn.iln,  toL  L,  ted  the  Same  author's  Marie  AnioimttU  4 la 
CmKtirytrti,  Paris,  186S.  (H.  M.  A) 


MARIE  DE  FRANCE  is  one  of  the  most  interesting 
figures  in  tho  literary  history  of  the  Middle  Ages.  She 
» a!  .o  one  of  the  most  mysterious.  Nothing  is  known 
of  her  except  from  her  own  statement*,  which  amount  to 
little  more  than  that  her  name  was  Marie  and  her  country 
France,  that  she  dedicated  one  of  her  works  to  an  unnamed 
king,  and  another  to  a certain  Count  William.  She  ia 
mentioned  by  Denis  Pyramns,  who  was  her  contemporary, 
and  who  says  that  she  was  eery  popular,  but  gives  no 
particulars.  Attempts  have  been  made  to  identify  con- 
nect orally  the  king  and  the  count, — the  moat  probable 
hypotheses  being  that  tho  former  was  Henry  ITL  of 
England,  and  the  latter  William  Longswurd  of  Salisbury ; 
that  is  to  say,  Mario  lived  in  the  first  half  of  the  1 3th 
eentory,  and  rather  towards  the  beginning  than  the  end  ot 
that  half.  Her  work  which  remains  to  us  is  entirely 
poetical,  and  by  no  means  inconsiderable  in  extent  It 
fall*  naturally  into  three  divisions.  The  first  consists  of 
Ant  or  narrative  poems  in  octosyllabic  couplets.  There 
are  fourteen  of  them,  the  titles  being  Qugemer , Equitaia, 
As  Frette,  Le  Biedavaret,  Lanval.  La  deux  amanl*,  Y tee  nee, 
Ac  Lanai  lc  (■•  the  Nightingale  ’’),  UUoA,  Le  Cbiitirel  ( “ tho 
UnbappyOne"),  Le  Chimfearillt,  Eliduc.Oratlcni,  L'Epine. 
The  longest  of  these  contains  nearly  twelve  hundred  lines ; 
the  shortest  only  just  exceeds  a hundred.  The  term  lai  is 
of  Breton  origin,  and  is  believod  to  have  bad  reference 
originally  to  the  kind  of  music  to  which  it  was  performed. 
But  in  Mane  it  is  simply  a short  romance,  generally  of  an 
amatory  character.  The  merits  of  these  poems  are  very 
great  They  havo  much  tenderness  and  delicacy  of 
expression,  flowing  and  melodious  verse?  and  not  a little 
descriptive  power.  The  dialect  is  decidedly  Norman  in 
character,  and  English  words  occasionally  occur,  but  are 
invariably  explained  in  French.  Some  of  these  poem*  were 
paraphrased  by  the  late  Mr  O’Sbaugbnetsy  in  his  Layt  of 
France  (London,  1873],  bat  the  translator  indulged  to  such 


an  extent  in  amplification  that  the  effect  is  very  dissimDsr 
to  that  of  the  original.  The  second  division  of  Marie's 
work  is  of  lets  poetical  hwt  of  greater  general  interest  It 
consists  of  an  Ytopet  (a  general  term  in  the  Middle  Agea 
for  a collection  of  fables)  of  one  hundred  and  three  fables, 
of  which  Marie  tells  us  that  Henry  Beanderk  translated  it 
from  Latin  into  English,  and  that  for  the  love  of  Count 
William,  “ the  most  valiant  of  this  realm,”  alio  herself 
rhymed  it  from  English  into  French.  The  fables  are 
exceedingly  well  told,  with  a liveliness,  elegance  of  verse, 
and  ingenious  aptness  of  moral  which  make  Marie  a worthy 
forerunner  of  La  Fontaine.  The  question  ha*  been  debated 
whether  the  great  fabulist  was  acquainted  with  her  work. 
All  that  can  be  aaid  is  that,  though  it  it  by  no  mean* 
impossible,  and  from  interns!  evidence  not  even  wholly 
improbable,  it  eannot  be  said  to  be  very  likely.  The  third 
of  Marie’s  work*  is  a poem  of  two  thousand  three  hundred 
verses,  describing  the  purgatory  of  Saint  Patrick,  written 
at  the  request  of  an  unidentified  “prudom,”  or  man  of 
wonbip.  Marie  hta  been  longer  and  better  known  than 
moot  of  the  poets  of  medieval  France,  and  perhaps  she  has 
been  relatively  a little  overvalued,  but  her  positive 
excellence  ia  very  considerable.  Her  style  is  a good 
example  of  the  pnre  and  highly  organised  language  of 
the  1 3th  century ; and  deapita  its  great  age  it  can  be 
read  by  any  person  acquainted  with  modem  French  with 
a very  small  expense  of  attention,  and  with  bnt  slight  use 
of glossaries. 

The  standard  edition  ef  Marie's  works  it  by  B,  lie  Roquefort, 
2 vole,  Faria  1 620. 

MAUI  EX  BAD,  one  of  the  prettiest  and  most  frequented 
watering-places  on  the  Continent  of  Europe,  with  a station 
(about  1]  miles  S.E.  of  ths  town)  on  the  Kaiser  Frans 
Josephs  Kailway,  lies  in  a pleasant  valley  in  the  district  of 
Tepl,  in  the  north-west  of  Bohemia,  about  18  miles  south 
of  Carlsbad,  and  nearly  2000  feet  above  the  level  of  the 


Plata  of  MfcrieBbad. 


tea.  The  gently-sloping  hills  which  enclose  it  on  all  side* 
except  the  south  are  picturesquely  wooded  with  fragrant 
pins  forests.  The  town  has  an  attractive  and  clean  ap- 
pearance, and  is  amply  provided  with  buildings  for  the 
bulging  and  amusement  of  its  thirteen  thousand  annual 
visitors,  iocinding  a theatre  and  a large  knrhaus.  The 
handsome  Bomaa  Catholic  church  and  the  tasteful  little 
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English  church  aro  among  the  chief  ornaments  of  tho 
place.  The  springs  resemble  thoeo  of  Carlsbad,  except 
that  they  are  cold,  and  contain  nearly  twice  the  quantity 
of  purgativo  salts.  The  water  is  used  both  internally  and 
externally,  and  is  deemed  efficacious  in  disorders  of  tho 
stomach  and  other  organs,  skin  diseases,  gout,  and  nervous 
complaints.  About  ono  million  bottles  are  annually  ex- 
ported. The  curative  appliances  of  Marienbad  also  include 
the  use  of  goats’  milk  whey,  and  peat,  pine-cone,  and  gas 
baths.  The  climate  is  healthy  and  bracing,  the  mean 
annual  temperature  being  about  45aFahr.  The  springs  of 
Marienbad,  though  previously  used  by  the  peasantry  of  the 
district,  first  came  into  general  notice  about  the  beginning 
of  this  century  through  the  instrumentality  of  Dr  Nchr, 
to  whom  a monument  was  erected  here  in  1857..  They 
belong  to  the  rich  abbey  of  Tepl,  which  lies  about  9 miles 
to  the  east  The  permanent  population  of  Marienbad  was 
2009  at  the  census  of  1880. 

MARIENBURG  (in  Polish,  3fa Iborg),  the  chief  town  of 
a circle  in  the  district  of  Dantzic,  Prussia,  lies  30  miles 
to  the  south-east  of  Dantzic,  in  a fertile  plain  on  the 
right  bank  of  the  Nogat,  a channel  of  the  Vistula,  here 
spanned  by  a handsome  railway  bridge  and  by  a bridge 
of  boats.  Marienburg  contains  a large  chemical  wool- 
cleaning  work  and  several  other  factories,  carries  on 
a considerable  trade  id  grain,  wood,  linen,  feathers,  and 
brushes,  aud  is  tho  scat  of  important  cattle,  horse,  and 
wool  markets.  Its  educational  institutions  include  a 
gymnasium  and  a Protestant  normal  school.  In  the  old 
market-place,  many  of  the  houses  in  which  are  built  with 
arcades  in  the  Italian  style,  stands  a Gothic  town-house, 
dating  from  the  end  of  the  14th  century.  The  town  is 
also  embellished  with  a good  statue  of  Frederick  the  Great, 
who  added  this  district  to  Prussia,  ond  a monument  com- 
memorating the  war  of  1870-71.  The  population  in  1880 
was  9559.  Marienburg  is  chiefly  interesting  from  its 
having  been  for  a century  and  a half  the  residence  of  the 
grand  masters  of  the,  Teutonic  order.  The  large  castle 
of  the  order  here  was  originally  founded  in  1274  as  the 
seat  of  a simple  commandery  against  the  pagan  Prussians, 
but  in  1309  the  headquarters  of  the  grand  master  were 
transferred  hither  from  Venice,  and  the  " Marienburger 
Schloss”  soon  becamo  one  of  the  hugest  and  most 
sfronglf  fortified  buildings  in  Germany.  On  the  decline 
of  the  order  in  the  middle  of  the  15th  century,  the 
castle  passed  into  the  hands  of  the  Poles,  by  whom 
it  was  allowed  to  fall  into  neglect  and  decay.  It 
came  into  the  possession  of  Prussia  in  1772,  and  was 
carefully  restored  at  the  beginning  of  the  present  century. 
This  interesting  and  curious  building  consists  of  three 
parts,  the  Alte  or  Hohe  Schloss,  the  Mittel  Schloss,  and  the 
Vorburg.  It  is  built  of  brick,  in  a style  of  architecture 
peculiar  to  the  Baltic  province),  and  is  undoubtedly  one 
of  the  most  important  secular  buildings  of  the  Middle 
Ages  in  Germany. 

Of  the  numerous  monographs  published  in  German  v on  the  castle 
of  Marienburg,  it  will  suffice  to  mention  here  Uu&ehiog's  Schloss 
der  Deuttchen  Ritter  zu  Marienburg,  Berlin,  1828 ; Voigt's 
GesehichU  r on  Marienburg,  Konigabcrg.  1824  ; and  Bergau’a 
Ordenshnupthaut  Marienburg,  Berlin,  1871. 

MARIETTA,  a city  of  the  United  States,  the  capital  of 
Washington  county,  Ohio,  lies  on  the  right  bank  of  the 
Ohio,  at  the  mouth  of  the  Muskingum,  65  miles  south-east 
of  Columbus,  and  is  the  eastern  terminus  of  tho  Marietta 
and  Cincinnati  Railroad,  and  the  southern  terminus  of  the 
Cleveland  and  Marietta  Railroad.  Tho  surrounding 
country  being  rich  in  petroleum,  iron,  and  coal,  the  city 
has  become  the  seat  of  no  inconsiderable  industry  in  the 
shape  of  oil-works,  iron  foundries,  and  machine-shops,  a 
rolling  mill,  tanneries,  and  carriage,  car,  bucket,  and  chair 
factories.  Marietta  College,  chartered  in  1835,  and 
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i maintained  by  voluntary  endowment  and  stibacription,  if 
a flourishing  institution,  with  eight  instructors  and  a 
library  of  25,000  volumes,  occupying  a fine  group  cl 
buildings  in  the  midst  cf  extensive  grounds.  The  popula- 
tion of  the  city  has  risen  from  3175  in  1850  to  5411  in 
1860.  At  the  latter  date  the  township,  which  includes 
the  village  of  Hnrmar  (1572),  contained  6830  persons. 

Marietta,  fan  ruled  in  1788  by  General  Putnam,  ond  named  in 
honour  of  Marie  Antoinette,  is  the  oldest  torn  in  Ohio.  It  is 
built  on  the  sits  of  ft  rtmarkabln  group  of  prehistoric  Dioimiunti^ 
tho  largest  of  which  arc  two  enclosures,  respectively  40  and  20 
acres  in  extent,  formed  by  walls  from  20  to  30  feet  brand  at 
btt.se,  and  still  in  some  places  l and  6 fret  high.  See  Srjuicr  and 
Davis,  Ancient  Monuments  of  the  Mississippi  Paltry. 

MARIETTE,  Augcste  Ferdinand  Francois,  elder  sou 
of  Francois  P.  Marictte,  adviwate  and  town-clerk  of 
Boulogne-sur-Mer,  was  bom  in  that  town  on  the  lltb  of 
February  1821.  Educated  at  the  Boulogne  municipal 
college,  he  distinguished  himself  in  geometry,  physics, 
chemistry,  history,  Latin,  Greek,  and  English.  He  also 
evinced  a remarkable  talent  for  art  In  1839,  when  but 
eighteen  years  of  ago,  he  went  to  England  in  the  capacity 
of  professor  of  French  and  drawing  at  a boys1  school  at 
Stratford-on-Avon,  which  occupation  he  exchanged  in 
1840  for  that  of  pattern-designer  to  a ribbon  manufacturer 
at  Coventry.  Weary  of  ill-paid  exile,  ho  returned  that 
same  year  to  Boulogne,  resumed  his  interrupted  studies, 
and  in  March  1841  took  bis  bachelor’s  degree  (witi 
honourable  mention)  at  Douai.  He  now  became  a professcr 
at  the  college  where  ho  had  formerly  been  a student,  and 
for  somo  years  supplemented  his  modest  salary  by  giving 
private  lessons,  and  writing  on  historical  and  archaeological 
subjects  for  various  local  periodicals*.  In  the  meanwhile 
his  cousin,  Nestor  L’Hote,  the  friend  and  fellow-traveller 
of  Champollion,  died  ; and  upon  Auguste  Marictte  devolved 
the  piouB  task  of  sorting  the  multitudinous  papers  of  the 
deceased  savant  The  young  man  thenceforth  become 
passionately  interested  in  Egyptology,  devoted  himself  to 
the  study  of  hieroglyphs  and  Coptic,  and  in  1847  pub- 
lished a Catalogue  Analyliqut  of  the  Egyptian  Gallery  of 
the  Boulogne  Xfuseum.  Ho  had  now  found  his  vocatior, 
and  in  1849,  being  appointed  to  a subordinate  position  in 
the  Louvre,  left  Boulogne  for  Paris.  Entrusted  shortly  after 
with  a Government  mission  for  the  purpose  of  seeking  and 
purchasing  Coptic,  Syriac,  Arabic,  and  Ethiopia  MSS.  foe 
the  national  collection,  he  started  for  Egypt  in  1850. 
Boon  after  his  arrival  he  made  his  celebrated  discovery  of 
the  ruins  of  the  Serapeum  and  the  subterraneous  cntacomba 
of  the  Apis-bulls,  buried  for  probably  some  two  thousand 
years  under  the  sands  of  the  Libyan  desert  (see  vol.  viL  p. 
773).  His  original  mission  being  abandoned,  funds  were 
now  advanced  for  the  prosecution  of  his  researches,  and 
he  remained  in  Egypt  for  four  years,  excavating,  discover- 
ing, and  despatching  archeological  treasures  to  tho 
Louvre,  of  which  museum  he  was,  on  his  return,  appointed 
on  assistant  conservator.  In  1858,  by  permission  of  his 
own  Government,  he  accepted  the  position  of  conservator 
of  Egyptian  monuments  to  the  ex-khedive,  Ismail- Pasha, 
and  so  removed  with  his  family  to  Cairo.  His  history 
thenceforth  becomes  a chronicle  of  unwearied  . exploration 
and  brilliant  success.  The  pyramid-fields  of  Memphis  and 
Sakkara,  and  the  necropolises  of  Meydum,  A by d os,  and 
Thebes  were  ransacked  for  sepulchral  treasures  ; the  great 
temples  of  Dcndcrah  and  Edfoo  were  disinterred,  and,  with 
their  tens  of  thousands  of  inscriptions  and  bas-reliefs, 
restored  to  the  light  of  day ; important  excavations  wero 
carried  oat  at  Karnak,  Mcdinet-Habu,  and  Deir-el- 
Bahari ; Tanis  (the  Zoan  of  the  Bible)  was  partially 
explored  in  the  Delta ; and  even  Gebel  Barkal  in  the  far 
Soudan  was  made  to  yield  monuments  of  the  Ethiopic  kings. 
Tho  Sphinx  was  also  bared  to  the  rock-level,  and  the  famoiss 
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granite  and  alabaster  monument  miscalled  the  “ Temple  of 
the  Sphinx  " was  discovered.  In  the  meanwhile  Marietta, 
raised  successively  to  the  rank  of  bey  and  tboD  of  pasha, 
had  founded  the  tc  ficolo  Fr&nfaise  d'£gyptologie”  and  the 
* Institnt  figyptien,”  and  created  06  ovo  the  museum  at 
Bulak,  the  richest  and  by  far  the  most  interesting 
Egyptian  collection  in  the  world.  Honours  and  orders 
were  showered  upon  him.  Poor  in  purse  but  rich  in  fame, 
he  received  in  1852  the  grand  cross  of  the  Legion  of  Honour 
and  of  the  Me^jidie,  in  1855  the  Ked  Eagle  (first  class) 
of  Prussia,  in  1857  the  Italian  order  of  SS.  Maurice  and 
Lazarus,  and  in  1858  the  Austrian  order  of  Francis- Joseph. 
Id  1873  the  Academy  of  Inscriptions  decreed  to  him  the 
great  biennial  prize  of  20,000  francs,  and  in  1878  he 
was  elected  a member  of  the  Institute.  He  was  also  an 
honorary  member  of  moat  of  the  learned  societies  of  Europe. 
Though  of  herculean  strength  and  indomitable  energy,  he 
was  not  proof  against  over- work  of  all  kinds,  physical, 
mental,  and  official.  Prostrated  in  1877  by  a first  attack 
of  the  insidious  malady  from  which  only  death  released 
him,  he  lingered  for  a few  years,  working  to  the  lost,  and 
died  at  Cairo  January  19,  1881.  His  remains,  enclosed 
in  an  ancient  Egyptian  sarcophagus  chosen  by  himself  for 
that  purpose,  are  interred  within  the  precincts  of  the  museum- 
garden  at  Bulak,  facing  the  entrance  to  that  unrivalled 
collection  which  is  his  own  noblest  monumeut. 

Of  Marietta's  numerous  and  important  contributions  to  the 
literature  of  Egyptology,  we  may  here  especially  note  the  following 
works,  which  are  not  only  distinguished  for  their  erudition  and 
accuracy,  but  for  the  exquisite  grace  of  style  with  which  they  arc 
written  \—L*  Strapkum.  de  Memphis,  folio,  1857  and  following 
rears ; Dcndirah,  five  folios  and  one  4to,  1875-75  ; Abydos,  two 
folios  and  one  4to,  1870-80  ; KnmaJc,  folio  and  4to,  1875  ; Dtir ♦ 
el-Bahari,  folio  and  4to,  1877  ; List**  giographiqves  dee  pyltmei  da 
Kamak,  folio,  1875  ; Catalogue  du  Susie  de  Boulaq,  six  editions, 
1664-75  ; Apergu,  de  Vhisioirt  tT£gypU,  four  editions,  1864-74,  Jtc, 
His  last,  and  one  of  .hi*  moat  important  works,- Lu  Mastabas 
de  V Aneien  Empire,  text  and  illustrations  facsimiled  from  the 
original  MSS.,  folio,  is  now  in  course  of  oublication,  edited  by 
Professor  G.  Maapero. 

MARION OLLI,  Giovanni  de*,  a notable  traveller  to 
the  far  East  of  the  14th  century,  bom  probably  prior  to 
1290,  and  sprung  from  a noble  family  in  Florence.  The 
family  is  long  extinct,  but  a street  near  the  cathedral  (Via 
de’  Cerretani)  formerly  bore  the  name  of  the  Marignolii. 

In  vol.  v.  pp.  628-29  some  account  has  been  given  of  the 
extraordinary  episode  of  intercourse  between  Europe  and 
China  in  the  first  half  of  the  14th  century.  In  1338  there 
arrived  at  Avignon,  where  Benedict  XIL  held  his  court,  an 
embassy  from  the  great  khan  of  Cathay,  bearing  letters 
to  the  pontiff  from  the  khan  himself,  and  from  certain 
Christian  nobles  of  the  Alan  race  in  his  service.  These 
latter  represented  that  they  had  been  eight  years  without 
a spiritual  guide,  and  earnestly  desired  one.  The  pope 
replied  fo  the  letters,  and  appointed  four  ecclesiastics  as  his 
legatos  to  the  khan’s  court  The  namo  of  Marignolii,  a 
Franciscan  of  some  repute  for  learning,  appears,  as  John 
of  Florence,  third  on  the  letters  of  commission.  We  know 
not  what  became  of  his  colleagues ; he  was  the  chief  if 
not  the  sole  envoy  who  actually  went 

The  mission  16ft  Avignon  in  December  1338,  picked  up 
the  Tartar  envoys  at  Naples,  and  sailed  across  the  Black 
Sea  to  C&ffu,  whence  they  travelled  to  the  court  of 
Mohammed  Uzbek,  khan  of  the  Golden  Horde,  at  Sarat  on 
the  Volga.  The  khan  entertained  them  hospitably  during 
the  winter  of  1339-40,  and  then  sent  them  across  the 
steppes  to  Armalec  or  Almaligh,  the  northern  seat  of  the 
house  of  Chaghatai,  in  what  is  now  the  province  of  III 
**  There,’’  says  Marignolii,  “ we  built  a church,  bought  a 
piece  of  ground  ....  sung  masses,  and  baptized  several 
persons,  notwithstanding  that  only  the  year  before  the 
bishop  sod  six  other  minor  friars  had  there  undergone 
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glorious  'martyrdom  for  Christ’s  salvation.”  Quitting 
Almaligh  in  1341,  they  seem  to  have  reached  Peking 
(by  way  of  Kamil  or  Hu  mi)  in  May  or  June  1342.  They 
were  well  received  by  the  reigning  khan,  the  last  of  the 
Mongol  dynasty  in  China. 

"The  grand  kaatu,  when  lie  beheld  tbo  great  hones  {dextraru>$\ 
and  the  pops’s  presents,  with  his  letter,  iuid  that  of  King  Robert 
(of  Naples)  too,  with  thrir  goMeu  seals,  an  i when  he  saw  us  also, 
Vejoiced  greatly,  being  delighted,  yea  exceedingly  delighted  with 
everything.  . . . Aud  when  I entered  the  kaam’s  presence,  it  was  in 
full  festival  vestments,  with  a verv  fine  croa*  carried  before  me,  and 
caudles  and  incense,  whilst  Credo  in  simtni  JJeum  was  chaunted, 
in  that  glorious  palace  where  he  dwells.  And  when  the  chnuut 
was  ended  1 bestowed  a full  benediction,  which  he  received  with  all 
humility.” 

An  entry  iu  the  Chinese  annals  fixes  the  year  of 
Marignolli’s  presentation  by  its  mention  of  the  arrival  of 
the  great  horses  from  the  kingdom  of  Fulang  ( Farang  or 
Europe),  one  of  which  was  11  feet  6 inches  in  length,  and 
6 feet  8 inches  high,  and  black  all  over  t 

Marignolii  stayed  at  Peking  or  Cambalec  three  or  four 
years,  after  which  he  travelled  through  eastern  China  to 
Zayton  or  Chinchew  (qr.v.),  quitting  China  apparently  in 
December  1347,  and  reaching  Columbum  (Kaulam  or 
Quilon  in  Malabar)  in  Easter  week  of  1348.  At  .this  place 
he  found  a church  of  the  Latin  communion,  probably 
foundod  by  Jordan  us  of  Sdverac,  who  bad  been  consecrated 
bishop  of  Columbum  by  Pope  John  XXIL  in  1328.  Here 
Marignolii  remained  sixteen  months,  after  which  he  pro- 
ceeded on  what  seems  a must  devious  voyage.*  First  he 
visited  the  shrine  of  St  Thomas  near  the  modern  Madras, 
and  then  proceeded  to  what  he  calls  the  kingdom  of  Saba, 
and  identifies  with  the  Sheba  of  Scripture,  but  which  seems 
from  various  pat  titulars  to  have  been  Java.  Taking  ship 
again  for  Malabar  on  his  way  to  Europe,  he*  encountered 
great  storms,  of  which  ho  gives  an  imaginative  account 

....  "The  »ra  as  if  in  flames,  and  fire-spitting  dragons  flying 
bv,  which,  aa  they  passed,  slew  persona  on  board  the  other  junks, 
whilst  ours  remained  untouched,  by  Gods  grace,  and  by  virtue 
of  the  Body  of  Christ  which  1 carried  with  me,  aud  through  the 
merits  of  tho  glorious  Virgin  aud  of  St  Clara.” 

They  found  shelter  in  the  little  port  of  Pervilu  (Beru- 
wala  or  Berberyn)  in  the  south-west  of  Ceylon ; but  here 
the  legate  fell  into  the  hauds  of  “ a certain  tyrant  Coya 
Jon  (Khoja  Jah&n),  an  eunuch  and  an  accursed  Saracen,” 
who  professed  to  treat  him  with  all  deference,  but  detained 
him  four  months,  and  plundered  all  the  gifts  and  Eastern 
rarities  that  he  was  carrying  home.  This  detention  in 
“ Sevllan  * enables  Marignolii  to  give  a variety  of  curious 
particulars  regarding  Adam’s  Peak  and  other  marvels. 
After  this  we  have  only  fragmentary  notices,  showing  that 
his  routo  to  Europe  lay  by  Ormuz,  the  ruins  of  Babel, 
Baghdad,  Mosul,  Aleppo  (“  where  there  were  many  Chris- 
tians who  dressed  after  the  Latin  fashion,  and  spoke  a 
language  very  near  the  French  ; at  any  rate  like  the  French 
of  Cyprus”),  and  thence  to  Damascus  and  Jerusalem.  In 
1353  ne  arrived  at  Avignon,  and  delivered  a letter  from 
the  groat  khan  to  Pope  Innocent  VI.  In  the  following 
year  the  emperor  Charles  IV.,  on  a visit  to  Italy,  made 
Marignolii  one  of  his  chaplains  Soon  after,  the  pope 
made  him  bishop  of  Bi&ignano ; but  he  seems  to  have 
been  in  no  burry  to  reside  there.  He  appears  to  have 
accompanied  the  emperor  to. Prague  ; in  1356  he  is  found 
acting  as  envoy  to  the  pope  from  Florence;  and  in  1357 
he  is  at  Bologna.  We  know  not  when  he  died.  The  last 
trace  of  Marignolii  is  a letter  addressed  to  him,  which 
was  found  last  century  among  the  records  in  the  Chapter 
Library  at  Prague.  The  writer  is  an  unnamed  bishop  of 
Armagh,  easily  identified  with  Richard  Fits  Ralph,  a strenu- 
ous foe  of  the  Franciscans,  who  had  broken  lances  in  con- 
troversy with  Ockham  and  Burley.  The  letter  implies  that 
i some  intention  had  been  intimated  from  Avignon  of  sending 
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HariguoiU  to  Ir&aud  in  connexion  with  mauere  then  in 
debato.  * The  wrath  of  Fitz  Ralph  is  sorely  stirred  at 
this,  and  ho  brandishes  the  sliillelah  in  a style  of  energetic 
metaphor  very  like  what  we  have  been  used  to  from  like 
quarters  in  later  days. 

Fitz.  Ralph's  contemptuous  language  had  probably  a goad  deal  of 
foundation.  The  fragmentary  notes  of  Mangnolli'*  Eastern  travels 
rften  contain  most  \irid  remembrance  and  graphic  description,  but 
roinbinod  with  on  incontinent  vanity,  and  an  incoherent  lapse 
from  one  thing  to  another,  matchod  by  nothing  m literature  but 
the  conversation  of  Mra  Nickleby.  They  have  no  claim  to  bo  called 
a narrative,  and  it  is  with  no  small  pains  that  anything  like  a 
narrative  can'be  pieced  out  of  them.  Indeed  the  mode  m which 
they  were  elicited  curiously  illustrates  how  little  niedueval  travellers 
thought  of  publication.  The  emperor  Charles,  instead  of  urging 
his  chaplain  to  write  a history  of  his  vast  journeys,  set  him  to  the 
.vnopiant  task  of  recasting  the  ennuis  of  Dohcmta  ; and  he  con- 
soled himself  by  salting  the  insipid  stuff  by  interpolations,  d propoa 
de  boltcs,  of  his  recollections  of  Asiatic  travel 

Nobody  seems  to  have  noticed  the  work  till  1768,  when  the 
chronicle  was  published  in  vol  li.  of  the  ifotinmcn/a  HtsL  Bokcuum 
nt&jNfiui  a n! chac  cHita  by  Father  Celasiua  Dobner.  But,  though 
Marignolli  was  thus  at  last  in  type,  no  one  seems  to  have  read 
him  till  1820,  when  an  interesting  paper  on  his  travels  was  pub- 
lished by  J.  O.  Mcincrt.  The  late  Professor  Kunstmsnn  of 
M unich  also  devoted  to  the  snbject  one  of  a series  of  very  intelli- 
gent papers  on  the  ecclesiastical  travellers  of  the  Middle  Agea 
And  tne  whole  of  the  passages  bearing  on  the  journey  were  ex- 
cerpted, translated,  and  commented  on  bv  Col.  H.  Yule  in  a col- 
lection printed  in  1866. 

Uanumrata  Uittorlta.  <tc.,  collcgit,  Ae„  P.  G*)i»lot  Dotmer  a & Ouberlna, 
tom,  II, . Prague.  IT«S;  Wclncrt,  In  Abhandl.  drr  K.  BoAm.  GaeUtch.  der  VTiuta- 
tthaflm.,  »IL;  Kaiwlmann,  In  HuloritcSi  Pel  it  itch  Bluticm  ron  Pk  Http*  end 
Carrel,  B<L  *x  Krill.  pp.  701.793.  Munich.  1849  ; Wadding.  Amnalet  Uinoram.  rtj.; 
Standee.  Suppttm.  *i  CatHyalio  ad  Scrip  tern  Trim*  Ordd,  S.  Francttti  a Wad- 
dlnyo,  Rone.  1808  ; Cal  hag  and  (At  1 Tag  ThitAtr,  Hak.  Soe,,  18««.  (BL  Y.) 

MARIGOLD.  This  name  has  been  given  to  several 
plants,  of  which  the  following  are  the  best  known: — * 
Calendula  officinalis,  L.,  the  pot-marigold ; Tajetes  erecta , 
L,  the  African  marigold;  T.  pattda , L.,  the  French 
marigold  ; and  Chrysanthemum  sryetum,  the  corn  marigold. 
All  these  belong  to  tho  order  Composites ; but  Caltha 
palnstris,  L.,  the  marsh  marigold,  is  a ranunculaceous 
plant 

The  fi rat-mentioned  is  the  familiar  garden  plant  with 
large  orange-coloured  blossoms,  and  is  a native  of  the 
meadows  of  southern  Europe  (DC,  Prod.,  vi  jk  451). 
It  is  unisexual,  the  ?*  ray  ” florets  being  female,  tho  “ dUk  ” 
florets  male.  This  and  the  double  variety  have  been  In 
cultivation  for  at  least  three  hundred,  years,  as  well  os  a 
proliferous  form,  C.  prolifer  a,  or  the  “fruitful  marigolde” 
of  Gerard  (Uerball,  p.  602),  in  which  small  flower-heads 
proceed  from  beneath  tho  circumference  of  the  flower.  The 
figure  of  “the  greatest  double  marigold,”  C.  multijfora 
maxima,  given  by  Gerard  ( Lc .,  p.  600)  is  larger  than  most 
specimens  now  seen,  being  3 inches  in  diameter.  Ho 
remarks  of  “the  marigolde”  that  it  is  called  Calendula 
“ as  it  is  to  bo  scene  to  flower  in  the  ealends  of  almost 
eucrie  moneth.”  It  was  supposed  to  have  several  specific 
virtues,  but  they  are  now  discredited.  “ The  marigold, 
that  goes  to  bed  wi’  the  sun,"  is  mentioned  by  Shakespeare, 
Winter's  Tale,  iv,  3. 

Tayetes  patula,  L.,  and  T.  erecia , L.  (DC,  Prod.,  v.  p. 
143),*  the  French  and  African  marigolds,  are  natives  of 
Mexico,  and  are  equally  familiar  garden  plants,  having  been 
Jong  in  cultivation.  Gerard  figures  four  varieties  of  Flos 
africanus,  of  the  single  and  double*  kinds  (/.<?.,  p.  609) ; but 
they  do  not  appear  to  be  specifically  distinct;  indeed 
Parkinson  (Par.,  p.  303,  1629)  regarded  them  as  one. 
Resides  the  above  species  the  following  have  been  intro- 
duced later,  T.  luetda,  Cav.,  T.  siynatn,  also  from  Mexico, 
and  T.  tennifolia,  Cav.,  from  Peru  fllemsley’s  Handbook  of 
Hardy  Trees,  &.C.,  p.  247). 

Chrysanthemum  seyetum,  L.,  the  yellow  corn  marigold,  is 
indigenous  to  Great  Britain,  and  is  frequent  in  corn-fields 
m mont  part*  of  Sogland.  A deception  of  the  fmih  plant 
ptthrriii  before  flowering  in  acrid,  and  is  said  to  bo  useful 
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medicinally.  When  dried  it  has  been  employed  as  hay 
It  is  also  used  in  Germany  for  dyeing  fellow  (Baxter,  Brit. 
Gen.  of  PL,  vol  iv.  306).  Gerard  observes  that  in  his 
day  “tho  atalke  and  lcaues  of  Corne  Marigolde,  as 
Dioscorides  saith,  are  eaten  as  other  potherbes  are.” 

Caltha  palustris,  L.,  the  marsh  marigold,  the  “ winking 
Mary-buds  ” of  Shakespeare  (Cymb.,  ii  3),  is  a contmou 
British  plant  in  marshy  meadows  and  beside  water.  It 
bears  cordate  leaves,  tho  flowers  having  a golden  yellow 
calyx  but  no  corolla,  and  blossoming  in  March  and  April. 
Tho  flower  buds  preserved  in  salted  vinegar  ore  a good 
substitute  for  capers  A double-flowered  variety  is  often 
cultivated,  and  is  occasionally  found  wild  (Baxter,  lx., 
vol  il  153). 

MARINES.  Wfth  all  maritime  nations,  especially  it 
they  be  insular  and  capable  of  taking  the  offensive  in  war, 
there  must  frequently  be  cases  in  which  naval  operations 
can  bo  supplemented  by  the  landing  of  a force.  The 
armament,  equipment,  and  discipline  of  the  armies  and 
navies  of  such  nations  were  in  early  days  practically  alike. 
But  with  the  introduction  of  more  regular  levies  and 
better  organisation  arose  the  necessity  for  having  oh  board 
ships-of-war  an  armed  body  organised  to  meet  the  altered 
condition  of  things.  Sailors  were  but  engaged  for  periods 
during  which  ships  were  commissioned ; and  their  previous 
history  and  training  did  not  tend  to  furnish  tho  material 
required.  Regular  armies  on  shore  called  for  disciplined 
forces  afloat, — that  is  to  say,  for  marines,  or  sea  soldiers, 
who  should  have  the  steadiness  of  the  troops  of  the  line, 
be  accustomed  to  the  peculiar  duties  of  ship  life,  and  be 
subordinate  to  the  naval  authorities. 

Previous  to  1664  tho  British  navy  had  been  manned 
chiefly  by  “impress”;  but  in  that  year  an  order  in  conned 
appeared,  authorizing  the  formation  of  a force  of  1200 
soldiers,  in  six  companies,  to  bo  raised  for  sea  service 
daring  the  Dutch  War.  Probably  it  was  recruited  from 
the  London  Trained  Bands,  as  the  Royal  Marinos,  with 
the  3d  battalion  of  tho  Grenadier  Guards,  the  East  Kent 
Regiment,  and  the  Royal  London  Militia,  alone  possess  tit 
privilege  of  marching  through  the  city  with  colours  flying 
and  bayonets  fixed.  Recruits  were  also  obtained  from  the 
foot  guards;  and  in  1672  companies  of  the  guards  were 
employed  on  shipboard.  The  Army  List  of  1684  shows 
for  the  first  time  the  organized  battalion  of  marines,  in 
H.R.H.  the  duke  of  York  and  Albany’s  maritime  regiment 
of  foot  or  “Admiral’s  Regiment,"  which,  in  that  year, 
mustered  on  Putney  Heath  twelve  companies,  with  a full 
proportion  of  officers.  This  stood  third  in  seniority  in  the 
line,  and  eventually  became  the  Coldstream  Guards ; the 
4th,  or  “Holland  Regiment,”  which  also  sent  companies 
to  sea,  and  had  like  the  above  regiment  been  raised  by  the 
City  of  London,  taking  its  place  as  3d  or  “ Old  Buffs.” 
Several  other  maritime  regiments  wore  successively  formed 
and  disbanded,  until,  in  1702,  Quceu  Anne  directed  the 
addition  to  the  army  of  six  regiments  as  a marine  corps, 
while  six  existing  regiments  were  also  appointed  “for  Bea 
service.”  These  were  done  away  with  in  1714,  three  only 
being  retained,  as  the  30th,  31st,  and  32d  of  the  line. 
Independent  companies,  for  service  in  tho  West  Indies, 
were  also  formed,  becoming  in  1742  the  49th  foot.  Id 
1739  six  fresh  regiments  were  levied,  and  augmented  in 
1742  to  ten,  of  1000  men  in  ten  companies  each;  while 
three  others  were  collected  in  America  for  colonial  duty. 
Though  commanded  by  generals  and  colonels  of  tho  army, 
they  were  to  lie  quartered  in  the  neighbourhood  of  the 
dockyards  at  Portsmouth,  Sheenies*.  Chatham,  Deptford, 
Woolwich,  and  Plymouth  : and  the  proportion  of  officers, 
viz.,  100  men  with  a captain  to  twenty  with  a subaltern, 
was  fixed  for  the  different  classes  of  vessels.  No  Welti 
officer  was  embarked  unless  o full  battalion  were  sent.  In 
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1745  two  other  battalions  were  specially  raised  for  service 
at  Cape  Breton,  becoming' finally  the  50th  and  51st  foot; 
and  in  1746  the  ten  regiments  were  restored  to  the  army, 
taking  rank  from  the  4ith  to  the  53d.  Previous  to  their 
disbandment  as  marines  thoy  had  been  partially  under 
the  orders  of  the  lord  high  admiral 

By  an  order  in  council  of  1755  a force  of  5000  men  in 
50  companies  was  raised  and  definitely  placed  under  the 
naval  authorities.  They  were  to  be  stationed  nt  Chatham, 
Portsmouth,  and  Plymouth,  the  4th  or  Woolwich  division 
not  being  added  until  1805 ; and  this  body  was  gradually 
increased  to  19,000  men  in  17G2,  bnt  reduced  in  1763  to 
about  4000.  Commissions  ccosed  to  b$  purchasable,  but 
exchange  with  the  army  was,  for  a time,  sanctioned. 
Naval  admirals  and  captains  were  appointed  generals  and 
colonels  of  marioes  in  1760,  in  consequence  of  a represen- 
tation from  the  commandants  of  divisions  that  there  was 
au  insufficient  number  of  field  qfftcers  “for  the  discipline 
of  the  service.”  This  absurd  anomaly  existed  until  1833, 
wnen  these  useless  sinecures  were  abolished. 

The  revolt  of  the  American  colouies  in  1775  led,  again, 
to  on  increase  in  the  establishment,  which  by  1783  had 
reached  25,291  men, — followed  by  a reduction  to  4495  the 
ensuing  year.  So  urgent  was  the  demand  for  marines 
during  the  struggle  that  men  were  frequently  embarked 
untrained ; yet,  so  popular  was  the  service,  they  still 
“ recruited  better  in  every  part  of  the  island  ” than  the 
army.  Owing  to  this  unwise  policy  of  reduction,  the  force, 
on  the  outbreak  of  the  French  War  in  1793,  had  to  be 
supplemented,  as  formerly,  by  companies  from  the  line ; 
and  at  its  conclusion  tie  marine  egrps  again  reached  a total 
strength  of  more  than  30,000  men.  But  there  had  been 
differences  between  the  military  and  naval  authorities  as 
to  the  employment  of  soldiers  from  the  army ; so  that  from 
1815,  when  the  numbers  again  fell  to  about  6000,  there 
lias  been  a steady  increase,  until  an  establishment  suitable 
to  the  wants  of  the  navy  has  been  fixed.  Daring  the  long 
war,  moreover,  the  necessity  for  the  formation  of  a body 
of  marine  artillery  had  become  increasingly  apparent.  The 
services  of  marines  in  this  capacity  had  been  previously 
demanded  during  the  American  War,  when  they  were 
employed  iu  the  half-moon  battery  and  citadel  at  Halifax, 
and  elsewhere  in  batteries  on  shore,  as  Borne  of  them  had 
been  “trained  in  the  service  of  great  guns"  by  Lieutenant 
Gillespie  of  the  Royal  Artillery.  By  an  order  in  council 
of  the  1 8th  August  1804,  therefore,  “in  consequence  of 
the  inconvenience  of  embarking  the  Royal  Artillery,"  it 
was  directed  that  one  company  of  marine  artillery,  composed 
of  the  most  intelligent  and  experienced  officers  and  men, 
should  be  formed  it  each  division  to  be  employed  for  the 
training  of  tho  infantry,  so  as  to  embark  efficient  artillery- 
men in  other  vessels  besides  “bombs.”  This  force  suffered 
a reduction  to  two  companies  in  1822,  since  which  date 
it  also  has  been  steadily  increased  ; and  in  1862  the  artillery 
componies  were  separated  from  the  light  infantry  and 
formed  into  a separate  division  at  Fort  Cumberland, 
Portsmouth,  whence  tho  headquarters  were  transferred  to 
Eastney  in  1869.  In  1869  the  Woolwich  division  was 
nbolisbed,  a depot  for  the  training  of  recruits  being  formed 
at  Wolmer.  At  present  the  Royal  Marine  force  numbers 
48  companies  of  infantry  and  1 6 of  artillery,  showing  a total 
force  of  2532  artillery  and  9862  infantry,  at  an  expendi- 
ture of  ^913,456. 

Each  division  of  Royal  Marines  has  n tout  foice  of  lb  companies, 
with  a colonel  commandant,  second  commandant,  4 lieutenant* 
colonels,  14  majors,  20  captains,  and  42  subalterns,  inclusive  of 
the  divisional  staff  of  instructors  of  gunnery,  musketry,  Ate.  '’'ho 
headquarter  staff,  in  London,  consist*  of  a deputy  and  an  assistant 
adjutant-general,  kc.  ; and  there  are,  in  addition,  throe  generals, 
throe  lieutenant-generals,  ami  six  inajor-gonemis  on  tho  active  list 
Thu  dSca  are  recruited  by  special  parties;  they  arc  enlisted  for 


. N E S 545 

twelve  years,  with  permission  to  re-engage  for  nino  more.  All 
recruits  undergo  their  preliminary  training  at  Walmer,  and  are  then 
drafted  tn  the  several  divisions,— -those  who  reach  a higher  standard 
being  allowed  to  volunteer  fop  the  artillery.  The  standard  for 
infantry  and  artiUciy,  and  the  system  of  pay,  equipment,  pension, 
and  divisional  administration,  are  similar  to  those  of  tho  line  and 
lloyal  Artillery  respectively.  Officers  are  obtained  by  opcu  com- 
petition from  the  pass-lists  for  entrance  to  the  Military  Academy, 
Woolwich,  and  tho  Royal  Military  College-,  Sandhurst.  Tho  suc- 
cessful infantry  candidates  arc  drafted  to  their  several  divisions, 
and  undergo  a course  of  instruction  under  the  military  instructor 
to  the  corps, — those  for  the  artillery  receiving  a special  training  for 
two  years  at  the  Royal  Naval  College,  Greenwich. 

The  Royal  Marines,  reckoning  as  part  of  the  naval  force*  are 
accounted  for  in  the  navy  estimates;  though  tho  names  of  tho 
officers  appear  both  in  the  Army  and  Navy  Lists.  They  are  par- 
ticularised in  the  Army  Act  os  subject  to  military  law  at  stated 
times,  serving  on  shore  under  the  Act  aud  tho  regulations  in  force 
in  the  garrisons,  where  they  perform  tlio  same  duties  as  tho  land 
forces.  Afloat  they  are  subject  to  tire  Naval  Discipline  Act ; aud 
a Marine  Mutiny  Act  was  formerly  passed  annually  for  tho 
“regulation  of  Her  Majesty’s  Royal  Marino  forces  while  on  shore,** 
stating  that  they  were  under  the  direction  of  the  lord  high  admiral, 
kc.  On  board  ship  their  duties  are  of  a purely  military  character, 
being  confined  to  guard  mounting,  assisting  to  mnu  boats  for  shoro 
operations,  and  helping  to  form  the  crews  for  tho  heavy  guns. 
Though  under  tho  supremo  command  of  the  naval  authorities,  they 
are  only  obliged  to  aid  in  work  on  deck,  and  uLedf  landed  are 
entirely  commanded  by  tiieir  own  office  is. 

The  war  services  of  the  corps  are  so  numerous  that  they  ran  be 
bnt  briefly  referred  lo.  First  employed  at  Cork  iu  1690,  they  hava 
been  present  in  nearly  all  tho  actions  in  which  tho  navy  has  ainco 
then  Vcn  engaged  ; aud  between  that  date  and  1800  they  took 
part  in  227  sea  tights  and  70  important  operations  on  shore.  At 
Gibraltar  and  Manila,  at  Dclleisle  and  Bunker's  Hill,  at  Negapatain, 
the  Cape,  and  Acre,  they  earned  the  special  commendation  of  tho 
leaders,  as  well  as  for  Lord  Home's  victory,  and  the  great  sea  fights 
of  Cunpcrdown,  Cape  St  Vincent,  and  tho  Nile.  Nor  were  their 
eoMcisa  backward  iu  recogutring  their  worth.  At  Bclleitde  the 
French,  in  describing  the  troops  whose  valour  had  bees  most 
conspicuous,  designated  the  battalions  of  marines  “ lea  petit* 
grenadiers  ** ; and  at  Acre  General  Bertliler  bore  testimony 
to  the  conspicuous  gallantry  of  Major  Oldlicid,  who  fell  in  the 
attack  on  tn«  fortress.  From  1800  to  1815  they  saw  constant 
service  in  99  coast  operations  and  142  naval  actions.  After  l he 
landing  at  Aboukir  Bay  in  1301  the  “Bull  Dogs  ” received  high 
pruise  for  the  way  in  which  they  hnd  done  their  work.  At  the 
siege  of  Caeta,  at  Bomb,  and  at  Santa  Maura,  the  marines  again 
distinguished  themselves  ; and  they  took  pait  in  the  decisive  bntilra 
at  Copenhagen,  Trafalgar,  Ban  Domingo,  and  the  Dardanelles. 
Three  battalions  were  also  specially  brigaded  with  tho  line  for 
active  service  in  America  and  Holland  in  1813-15.  Since  that 
period  tho  marines  have  shared  in  the  naval  actions  at  Algors, 
Navariuo,  Acre,  tho  Baltic,  and  Black  Sen,  »ud  have  fought  by  tho 
side  of  the  land  force*  at  the  Cape,  in  India,  China,  New  Zealand, 
Abyssinia,  Ashantee,  and  Zululand,  as  al*o  in  those  numerous 
petty  skirmishes  in  which  the  navy  has  Imkh  so  repeatedly  engaged, 
in  the  bombardment  of  Alexandria  (1882),  and  iu  the  operations 
that  followed  it,  the  corps  has  again  seen  service  by  sea  aud  bind. 
Nor  have  their  services  been  less  important  in  other  caves.  Though 
forming  port  of  the  nidi*’  companies,  and  therefore  at  titties 
suffering  from  the  same  gri<*vnnce*>  they  have  always  been  faithful 
to  their  trnst.  In  1797,  a period  of  much  sedition  throughout  the 
country,  all  efforts  to  shake  their  allegiance  were  fruitions  and  the 
duke  oif  York  especially  commcqdod  their  loyalty  and  real.  Between 
that  yeor  aud  1802,  after  the  mutinies  of  the  Non?,  Spithrad,  and 
Bantrv  Bay,  of  the  “Tomcmirc,"  “Castor,"  " Impeturux,”  “Her- 
mione,"  “Gibraltar,”  and  “Excellent,"  the  marine*  were  publicly 
thanked  for  their  devotion. 

A*  part  of  a ship’s  company  in  naval  actions,  as  a forco  landed  to 
assist  in  coast  operations,  and  as  troops  acting  in  conceit  with  the 
army,  the  marines  haTe  von  distinction  and  the  commendation  of 
both  naval  and  military  authorities  for  two  hundred  year*.  The 
motto  of  the  corps,  “ Per  mure  per  terrain,”  needs  no  explanation  ; 
the  title  “Royal"  was  added  in  1802  “for  its  many  ami  varied 
services  during  the  war,”  and  its  former  brings  were  altered  from 
white  to  royal  blue  ; it  was  also  in  1820,  by  an  order  in  council, 
placed  next  in  seniority  to  the  49th  Regiment.  In  1827  the  globe, 
surroumli  d by  the  laurel  wreath,  for  the  siege  of  Belleisle,  together 
with  “Gibraltar,"  in  commemoration  of  the  set  vices  performed  there, 
was  added  by  George  IV.  In  1855  the  infantry  brauch  of  the 
corps  became  "light  infantry." 

Although  in  the  “armed  strengths"  of  the  great  European 

rower*  marines  and  marine  r.rtillcry  ore  mentioned,  these  Iron)  a 
ave  little  in  common  with  those  in  the  British  navy.  In  Franca 
their  duties  are  to  garrison  tho  five  military  porta  and  colonies,  and 
to  take  part  in  marine  and  other  ware.  In  Germany  the  insane 
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battalion*  auu  artillery  divisions  t*  Ki«fi  S7.d  ’Vilhelniisliafeii  are  in- 
tended for  coast  defence  only.  In  Holland,  Austria,  and  Italy  also 
they  have  a military  organization,  but  do  not  form  a recognized 
port  of  the  complements  of  sea-going  ships.  America  alone  employs 
marines  in  thesutno  manner  as  England ; and  they  have  non,  os  their 
British  comrades  have,  the  apiirohation  of  the  naval  authorities 
and,  on  nineteen  occasions,  the  thanks  of  Congress.  Admiral  Farm- 
gut's  opinion  that  “ the  marine  guard  is  one  of  the  great  essentials 
of  a man-of-war ’’  is  corroborated  by  that  of  Admiral  Wilkes, 
who  considered  that  "marines  constituted  the  great  difference 
between  a man-of-war  and  a privateer. *’  Formed  In  1775  for  the 
"publick  defense,"  they  tank  as  the  oldest  force  in  the  American 
service  ; and  since  that  time  they  have  shared  in  land  and  sea  opera- 
tions in  all  parts  of  the  world.  In  the  famous  buttles  between  the 
Bonhomme  Richard  "and  “Scrapis”  in  1777,  and  in  that  between 
the  “Chesapeake"  ami  "Shannon,"  theydisplaycd  brilliant  gallantry; 
and  while  on  the  one  hand  they  at  Dernc  in  1803  first  planted  the 
American  flag  on  a fortress  of  the  Old  World,  for  which  exploit 
•* Tripoli”  is  inscribed  on  their  colours,  they  on  the  other  shared 
in  the  hard  fighting  of  the  Mexican  war  as  well  as  all  the  import- 
ant const  actions  of  the  civil  war  of  1861-65.  A proposal  to  incor- 
porate them  with  the  army  after  the  struggle  met  with  universal 
condemnation  from  the  authorities  best  qualified  to  judge  of  their 
value.  At  present  they  number  seventy-eight  officers  and  two 
thousand  men  under  the  command  of  a commandant,  who  ranks 
as  brigadier-general,  with  headquarters  at  Washington.  Their 
administration,  organization,  and  eauipmeot  are,  as  iu  England, 
identical  with  those  of  the  soldiers  ot  the  line.  They  are  enlisted 
for  five  years,  must  be  5 feet  6 inches  in  height,  between  eighteen 
and  thirty-fire  years  of  age,  and  able  to  read  and  write.  The 
complement  on  board  ship  varies  from  thirteen  to  fifty -one  officers 
and  men,  depending  on  tne  rating  of  the  vessel.  Their  device  is  a 
globe  resting  on  an  anchor  and  surmounted  by  an  eagle.  "Ever 
faithful"  is  the  title  which  Captain  Luce,  the  historian  of  the 
force,  appropriately  applies  to  them-  (C.  C.  K.) 

MARINI,  or  Marino,  Giambattista  (1569-1625), 
Itilian  poet,  was  born  at  Naples  on  October  18,  1569. 
At  an  early  age  ho  secured  the  powerful  patronage  of 
Cardinal  Aldobrandini,  whom  he  accompanied  from  Rome 
to  Ravenna  and  Turin.  His  ungoverned  pen  and  dis- 
ordered life  compelled  him  to  take  refuge  from  1615  to 
1622  in  Paris,  where  he  wan  favourably  recognised  by 
Mary  do*  Medici.  He  died  at  Naples  on  March  25,  1625. 
See  Italy,  voL  xiii.  p.  511. 

MARINUS  I.  (Martinus  IL)  succeeded  John  VII L in 
the  pontificate  about  the  end  of  December  882.  On 
three  separate  occasions  he  had  been  employed  by  the  three 
popc9  who  preceded  him  os  legate  to  Constantinople,  his 
mission  in  each  case  having  reference  to  the  controversy 
excited  by  Pbotius.  Among  his  first  acta  aa  pope  were 
the  restitution  of  Formosua,  cardinal  bishop  of  Porto,  and 
the  anathematizing  of  Pbotius.  He  died  in  May  or  June 
884,  his  successor  being  Adrian  IIL 

MARINUS  IL  (Martinus  IIL),  pope  from  942  to 
916,  was  preceded  by  Stephen  IX.,  and  followed  by 
Agapetus  IL 

MARION,  Francis  (1732-1795),  American  general, 
was  born  in  1732  at  Winyah,  near  Georgetown,  South 
Carolina.  In  1759-61  lie  served  as  lieutenant  in  expedi- 
tions against  the  Cherokeea,  and  in  1775  he  was  elected 
a member  of  the  provincial  congress  of  South  Carolina. 
This  voted  two  regiments  of  infantry,  and  Marion  was 
elected  captain  in  the  second.  He  was  made  lieutenant- 
colonel  after  the  defence  of  Fort  Moultrie  at  the  entrance 
of  Charleston  harbour  (June  28,  1776),  aud  was  present 
nt  the  Unsuccessful  attack  on  Savannah,  September  1779. 
In  August  he  joined  Oates,  but  was  detached  a few  days 
before  Gates’s  defeat  at  Camden  on  August  16  ; at  Nelson's 
Ferry,  on  the  20th,  he  rescued  one  hundred  and  fifty  of  the 
prisoners  from  a strong  guard.  Ho  soon  received  a general’s 
commission.  Pursued  by  Tarleton  and  Wemyas,  he  was 
driven  to  North  Carolina,  but  soon  returned.  After 
successful  skirmishes  against  superior  forces,  he  formed 
a camp  at  Snow’s  Island  in  the  midst  of  the  swamps 
of  the  Pedee  and  the  Santee.  In  March  1781  he  de- 
feated Watson  at  Black  River;  but  mtanwhuc  Doyle  had 
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destroyed  Marion’s  camp.  In  April  Lee  and  Marion  took 
Fort  Wa*eon,  and  in  May  Fort  Motte.  In  June  Greene  de* 
tached  Sumter  with  Marion  and  others  to  make  an  iucursiot 
into  the  low  country.  At  Quinby  Marion’s  men  fought 
well  against  Coates;  aud  in  August  be  made  a forced  march 
to  Parker’s  Ferry  and  rescued  Colonel  Harden,  pressed  by 
a superior  force.  At  Eutaw  Springs  he  commanded  the 
right  under  Greene.  After  the  British  retreat  to  Charles- 
ton, Marion  went  to  an  important  session  of  the  colonial 
assembly ; on  the  very  day  that  he  returned  to  his  brigade, 
February  24,  1782,  it  was  surprised  and  dispersed,  Marion 
arriving  too  late  to  recover  the  day.  After  the  war  he  occu- 
pied himself  with  farming.  He  died  February  27,  1795. 

MARIONETTES  (probably  from  mono,  a fool  or 
buffoon),  Fantoccini  (from  fanlino,  a child),  or  Puppets 
(poupce,  a baby  or  doll),  are  figures,  generally  below  life- 
size,  suspended  by  threads  or  wires  and  imitating  with  their 
limbs  and  heads  the  movements  of  liviug  persons. 

The  high  antiquity  or  puppets  appears  from  the  fact 
that  figures  with  movable  limbs  have  been  discovered  in 
the  tombs  of  Egypt  and  among  the  remains  of  Etruria ; 
they  were  also  common  among  the  Greeks,  from  whom 
they  were  imported  to  Rome.  Plays  in  which  the 
characters  are  represented  by  puppets  or  by  the  shadows 
of  moving  figures,  worked  by  concealed  performers  who 
deliver  the  dialogue,  are  not  only  popular  in  India  and 
China  at  the  present  day,  but  during  several  centuries 
past  maintained  an  important  position  among  the  amuse- 
ments of  the  people  in  most  European  countries.  Goethe 
and  Lessing  deemed  them  worthy  of  attention ; and 
as  late  as  1721  Le  Sage  wrote  plays  for  puppets  to 
perform.  Every  one  remembers  in  Don  Quixote  “the 
curious  puppet  show,  which  represents  the  play  of 
Melisaudra  and  Don  Gayferos,  one  of  the  best  shows  that 
has  been  acted  time  out  of  mind  in  this  kingdom.” 
Reference  to  puppet  shows  is  frequent  io  English  literature 
from  Chaucer  onward.  Thus  Davenant  says : — 

“ And  man  in  chimney  hid  to  dress 
Puppet  that  acts  our  old  Queen  Bess, 

And  man  that,  while  the  pup)>ets  play, 

Through  now  expoundeth  what  they  say." 

The  earliest  performances  in  English  were  drawn  or 
founded  upon  Bible  narratives  and  the  lives  of  the  saints, 
in  the  same  vein  as  the  “morality”  plays  which  they  suc- 
ceeded. Popular  subjects  in  the  16th  century  were  Th e 
Prodigal  Son  and  Nineveh,  with  Jonah  and  the  Whale, 
And  in  a pamphlet  of  1641,  describing  Bartholomew  Fair, 
we  read,  “ Here  a knave  in  a fool’s  coat,  with  a trumpet 
sounding  or  a drum  beating,  invites  you  to  see  his  puppets. 
Here  a rogue  like  a wild  woodman,  or  in  an  antic  shape  like 
an  incubus,  desires  your  company  to  vie*  his  motion.” 
In  1667  Pepys  recorded  how,  at  Bartholomew  Fair,  he 
found  “ my  Lady  Castlomaine  at  a puppet  play,  Patient 
Grizill.”  Besides  The  Sotrou't  of  Gruelda,  other  puppet 
plays  of  the  period  were  Dick  Whittington,  The  Y agaric* 
of  1 terry  Andrew,  and  The  J/umourt  of  Bartholomew  Fair. 
Powell's  noted  marionette  show  was  the  subject  of  an 
article  in  The  Taller , 1709,  and  again  in  The  Spectator , 
1711.  The  latter  refers  also  to  Pinkethmon,  a “motion- 
maker,”  in  whoso  scenes  the  divinities  of  Olympus 
ascended  and  descended  to  the  strains  of  music.  An  idea 
of  the  class  of  representation  may  be  gathered  from  an 
advertisement  of  Crawley,  a rival  of  Pinkethman,  which  sets 
forth — “ The  Old  Creation  of  the  World,  with  the  addition 
of  Noah’s  Flood,”  also  several  fountains  playing  water 
during  the  time  of  the  play.  The  best  scene  represented 
“Noah  and  his  family  coming  out  of  the  ark,  with  all  the 
animals  two  by  two,  and  all  the  fowls  of  tbo  air  seen  in  a 
prospect  s;tting  upon  trees ; likewise  over  the  ark  is  the 
sun  rising  tu  a gorgeous  manner;  moreover  a multitude  of 
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angels  in  a double  rank/' the  angels  riuging  bells.  “ Like-  j 
wise  machines  descending  from  above,  double,  with  Dives 
rising  out  of  hell  and  Lazarus  seen  in  Abrahams  bosom  ; 
besides  several  figures  dancing  jiggs,  sarabands,  and  | 
country  dances,  with  the  merry  conceits  of  Squire 
Puuch  and  Sir  John  Spcndall.”  Yates  showed  a mov-  | 
ing  picture  of  a city,  with  an  artificial  cascade,  and 
a temple, — with  mechanical  birds  in  which  attention  was 
called  to  the  exact  imitation  of  living  birds,  the  quick 
motion  of  the  bills,  just  swelling  of  the  throat,  and 
fluttering  of  the  wings.  The  puppets  were  wax  figures 
6 feet  m stature.  Toward  the  end  of  the  18th  cen- 
tury, Flockton's  show  presented  five  hundred  figures  at 
work  at  various  trades.  Brown’s  Theatre  of  Arts  showed 
at  country  fairs,  from  1830  to  1840,  the  battle  of 
Trafalgar,  Napoleon’s  army  crossing  the  Alps,  and  the 
marble  palace  of  St  Petersburg ; and  at  a still  later  date 
Clapton’s  similar  exhibition  presented  Grace  Darling 
rescuing  the  crew  of  the  “ Forfarshire  ” steamer  wrecked  on 
the  Fern  Islands,  with  many  ingenious  moving  figures  of 
quadrupeds,  and,  in  particular,  a swan  which  dipped  its 
head  into  imitation  water,  opened  its  wings,  and  with 
flexible  neck  preened  and  trimmed  its  plumage.  In  these 
mechanical  scenes  the  figures,  painted  upon  a flat  surface 
and  cut  out,  commonly  of  pasteboard,  are  slid  along 
grooves  arranged  transversely  in  front  of  the  set  scenery, 
the  actions  of  legs  and  arms  being  worked  by  wires  from 
the  hands  of  persons  below  the  stage,  though  sometimes 
use  is  made  of  clockwork. 

Marionettes  proper,  and  the  dolls  exhibited  in  puppet  shows  (not 
including  Punch  and  hia  companion  actors),  are  constructed  of  wood 
or  of  pasteboard,  with  faces  of  composition,  sometime*  of  wax;  and 
each  bgurc  is  auspended  by  a number  of  threads  to  a short  bar  of 
wood  wnich  is  commonly  held  in  one  hand  of  the  hidden  performer 
while  the  finger  of  hia  other  hand  poaca  the  figure  or  gives  action 
to  it  by  means  of  the  threads.  In  the  mode  of  constructing  tbo 
joints,  and  the  greater  elaboration  with  which  the  several  parts  of  tho 
limbs  are  supported  and  moved,  and  especially  in  the  fine  degrees 
of  movement  given  to  the  beads,  marionettes  have  been  so  improved 
u to  present  very  exact  imitations  of  the  gestures  of  actor*  and 
actresses,  and  the  postures  and  evolutions  of  acrobat*  ; and,  in 
addition,  ingenious  exhibitor*  such  as  Theodon,  who  introduced 
many  novelties  from  twenty  to  thirty  year*  ago,  have  employed 
mechanical  arrangements  for  accomplishing  the  tricks  of  pantomime 
harlequinade.  Among  the pnppet  personage*  presented  in  the  small 
street  shows  are  generally  included  a sailor  who  dances  a hornpipe, 
a hooji-daucer,  a dancer  of  the  Highland  fling,  a wooden-legged 
pensioner,  a vault,  r on  a pole  also  balancing  two  chairs,  a clown 
playing  with  a butterfly,  a dancing  figure  without  head  until  the 
bead  rises  out  of  the  body,  gradually  displaying  an  enormously  long 
neck,  a juggler  tossing  gilt  balls  which,  sliding  up  and  down  upon 
tight  invisible  threads,  fall  into  hia  hands  again,  a milk-woman 
carrying  buckets  oat  of  which  fly  white  dolls,  and  a skeleton,  seen  at 
first  in  scattered  parts  lying  about  the  stage,  but  piece  successively 
flyifg  to  piece,  tho  body  first  sitting  up,  then  standing,  and  finally 
capped  by  tbs  skull,  when  the  completed  figure  begins  to  dance. 

Ombres  Chinois  are  the  shadows  of  figures  projected  upon  a 
stretched  sheet  of  thin  calico  or  a gauze  see  no  painted  as  a 
transparency.  The  cardlxaird  flat  figures  are  held  behind  this 
screen,  liiaminatwl  bom  behind, — tba  performer  supporting  each 
figure  by  a long  wire  held  in  oze  Lana  while  wires  from  all  the 
movable  parts  terminate  in  rings  in  which  are  inserted  the  fingers 
of  hia  other  hand. 

MARIOTTE,  Edue  (died  1684),  a celebrated  French 
physicist,  was  a native  of  Burgundy.  Ho -lived  chiefly 
near  Dijon  as  prior  of  St  Martin  sous  Beaune,  and  was  one 
of  the  first  members  of  the  Academy  of  Sciences,  which 
was  founded  at  Paris  in  1656.  He  died  at  Paris  May  12, 
1684.  The  first  volume  of  tho  UUtoire  ct  llcmoirts  de 
('Academic  (1733)  contains  many  original  papers  by  him 
upon  a great  variety  of  physical  subjects,  such  as  the  motion 
of  fluids,  the  nature  of  colour,  the  notes  of  tho  trumpet, 
the  barometer,  the  fall  of  bodies,  the  recoil  of  guca,  the 
freezing  of  water,  &c.  His  Essait  at  Phvtvjuc,  four  in 
number,  of  which  the  first  three  were  published  at  Paris 
between  1676  and  1679.  are  his  most  important  works, 
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and  form,  together  with  an  elaborate  treatise  on  the  per- 
cussion of  bodies,  the  first  volume  of  the  (Euvres  dc 
Mariotte  (2  vols.,  Leyden,  1717).  The  second  of  these 
essays  (“  De  la  Nature  de  l’Air  ”)  contains  the  statement  of 
the  Jaw  connecting  the  pressure  and  volume  of  a gas  which, 
though  very  generally  called  by  the  name  of  Mariotta, 
was  discovered  seven  years  before  by  Boyle.  Tho  fourth 
essay  is  a systematic  treatment  of  the  nature  of  colour, 
with  a description  of  many  curious  experiments  and  u 
discussion  of  the  rainbow,  halos,  parhelia,  diflVaction,  and 
the  more  purely  physiological  phenomena  of  colour.  The 
discovery  of  the  blind  spot  is  noted  in  a short  paper  in  the 
second  volume  of  his  collected  works. 

MARITIME  LAW.  See  Sea  Laws. 

MARITIME  PRO V IN CE (Russian, Pri mordxiya  Watt). 
a province  of  the  Russian  empire,  and  part  of  the  general- 
goveraorehip  of  Eastern  Siberia,  is  a strip  of  territory  which 
extends  along  the  Siberian  coast  of  the  Pacific  from  Corea 
to  the  Arctic  Ocean,  and  also  includes  the  peninsula  of 
Kamchatka  (q.v.),  the  island  of  Saghalien  or  Sakhalin,  and 
several  small  islands  scattered  along  the  coast  Its  western 
boundary  stretches  northwards  from  the  Corean  town  of 
King  hing  (41°  45'  N.  lat)  by  Lake  Khangka  and  along 
tho  Usuri,  keeping  to  the  eastward  of  the  hilly  tracts  and 
prairies  of  northern  Manchuria ; it  then  follow*  au  ima- 
ginary line  which  runs  due  north  from  the  mouth  of  the 
Usuri  to  the  bay  of  Udskoy,  separating  the  province  from 
the  lowlands  and  mountain  wildernesses  of  the  Amur  pro- 
vince ; it  next  runs  along  the  Stanovoy  watershed  between 
the  Pacific  and  the  Arctic  Ocean,  leaving  to  tho  west  tho 
elevated  tracts  of  the  Siberian  plateau,  and  finally  it  crosses 
the  spurs  of  this  plateau  through  barren  tundras  belonging 
to  Yakutsk,  reaching  the  Arctic  Ocean  at  the  Chaunskaya 
Bay  (70°  N.  lat).  The  province  has  a length  of  2300 
miles  and  a width  varying  from  40 to  420  miles;  it  coven 
an  area  of  730,000  square  miles,  and  exhibits  very  great 
varieties  of  climate,  scenery,  and  population.  The  northern 
part,  known  as  the  land  of  the  Cbukchees,  occupies  the 
north-eastern  peninsula  of  Asia  between  the  Arctic  Ocean 
on  the  one  eide  and  tho  Seas  of  Behring  and  Okhotsk  on 
the  other,  and  has  the  character  of  a barren  plateau  from 
1000  to  2000  feet  high,  deeply  indented  by  the  rivers  of 
tho  Anadyr  basin,  and  by  long  fiords,  such  as  the  Koluchin 
Bay  (the  wintering-place  of  Nordcnskjiild’B  “Vega”),  the 
Gulf  of*  Anadyr,  and  the  Bays  of  Penthina  and  Chizh  iga. 
To  the  north  this  plateau  is  bordered  by  a chain  of 
mountains,  the  highest  known  within  the  Arctic  circle, 
several  summits  of  which  reach  a height  of  8200  feet 
(Makachinga  peak  atid  others),  white  the  promontories 
by  which  the  Asiatic  continent  terminates  towards  Behr- 
ing Strait — Serdtze-kamen,  Cape  Vostochnyi  (tho  most 
easterly  point  of  Asia),  and  Cape  Chukotskiy — have 
heights  ranging  from  1000  to  2000  feet  Only  lichens 
and  mosses,  with  a few  dwarf  species  of  Siberian  trees, 
cover  this  district,  in  marked  contrast  to  the  rich  forests 
of  the  corresponding  part  of  Arctic  America.  ’ The  fauna, 
however,  is  far  richer  than  might  have  been  expected, 
owing  to  the  migrations  of  animals  along  the  plateaus  of 
Eastern  Siberia,  which  extend  in  a north  eastern  direction 
from  the  very  heart  of  Asia  to  Behring  Strait  The  fauna 
is  further  enlarged  by  a few  American  birds  and  mammals, 
which  cross  the  strait  when  it  is  frozen.  This  country, 
and  still  more  the  seas  by  which  it  is  surrounded,  have 
been  for  the  last  two  centuries  tho  paradise  of  Luntera,  and 
have  supplied  Siberian  trade  with  its  best  furs.  Entire 
species  of  animals  have  been  exterminated  within  this  short 
period ; the  renowned  blue  fox  and  black  sable  have  nearly 
disappeared,  and  the  whale,  which  was  hunted  a few 
decades  ago  by  hundreds  of  American  vessels,  has  bocoms 
very  rare.  The  sca-otter.  of  which  the  party  of  Strike 
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killed  so ven  hundred  during  its  eight  months’  stay  on 
Behring's  Islaud,  is  rapidly  becoming  extinct,  as  well  as 
the  sea-lion  (Otaria  tlelleri) ; whilst  the  scq-cow  (Rhytxna 
•idler l)  was  completely  extirpated  in  the  coarse  of  forty 
years.  Thanks  to  the  care  taken  by  an  American  company 
which,  has  the  monopoly  of  hunting  on  Behring  and  Copper 
Islands,  the  sea-bear  (Otaria  nrrina),  which  was  likely  to 
tneet  with  the  same  fate,  is  nearly  domesticated  at  present, 
and  multiplies  rapidly,  yielding  no  less  than  twelve 
thousand  skins  per  annum.  The  inhabitants  of  this  region, 
the  Chukchees  (Tnski,  or  Chaouktooe),  who  number  no 
more  than  12,000  souls  (according  to  some  authorities 
only  5000),  seem  to  have  immigrated  from  the  south; 
their  racial  characters  make  them  an  ethnological  link 
between  the  Mongols  of  Central  Asia  and  the  Indiana  of 
America;  they  are  also  very  nearly  akin  in  their  features 
ond  customs  to  the  Eskimo.  They  are  subdivided,  how* 
ever,  into  two  distinct  branches,  with  different  customs 
and  languages.  Those  of  the  intaior  support  themselves 
by  reindeer  breeding  (herds  of  ten  thousand  being  not 
uncommon)  and  by  hunting  ; whilst  those  of  the  coast  live 
by  fishing,  and  are  very  poor.  All  travellers  who  have 
had  dealings  with  Chukchees  speak  in  the  highest  terms 
of  the  character  of  the  former  branch,  and  of  the  fraternal 
feelings  showu  by  them  in  their  mutual  relations.  The 
Koryaks  (about  5000),  who  occupy  the  southern  part 
of  tliis  region,  are  nearly  akin  to  Chukchees.  They 
extend  their  migrations  also  to  the  northern  part  of 
Kamchatka.  Those  of  the  interior  are  reindeer  proprietor* 
and  hunters,  and  like  the  Clinkchees  are  quite  independ- 
ent, own  no  superiors,  and  live  in  federations  of  families. 
They  have  fimlly  resisted  Russian  conquest;  and  there  are 
'ribes  among  them  which  still  refuse  to  pay  the  yasak 
/tribute  in  furs)  to  the  Russian  authorities.  Their  national 
character  is  described  “by  travellers  as  very  different  from 
that  of  the  settled  Koryaks  of  the  coast,  who  live  in  the 
rtraost  poverty,  and  have  acquired  vicious  habits  fr* ■"» 
lueir  intercourse  with  European  and  American  sailors. 

Tho  middle  part  of  the  Maritime  Province  is  a natmn 
strip' of  land  (40  to  60  miles  wide)  along  the  shorea.of  the 
Sea  of  Okhotsk,  including  the  basin  of  the  Ud  in  the  south. 
This  area  is  occupied  by  wild  mountains,  4000  to  7000 
feet  high,  forming  the  eastern  border  of  the  high  platean 
of  Eastern  Siberia.  Thick  forests  of  larch  clothe  the 
mountains  to  nearly  one-half  of  their  height,  u well  as 
the  deep  valleys,  where  short  streams  discharge  into  the 
Pacific  the  water  produced  by  the  melting  of  accumulations 
af  *now  and  ice  (nakipi,  naledi ).  The  undulating  hills  of 
the  basin  of  tho  Ud,  which  is  a continuation  to  the  south- 
west, between  the  Stanovoy  and  Bureya  mountains,  of  the 
Jeep  indentation  of  the  Sea  of  Okhotsk,  are  covered  with 
forests  and  marshes.  Only  Tunguses  visit  these  inhospit- 
»ble  mountain  wildernesses  and  the  bays  of  the  coast, 
living  by  hunting  or  fishing. 

The  southern  part  of  the  province  includes  two  distinct 
regions.  From  the  north-eastern  extremity  of  the  Bureya, 
K Little  Khingan  range,  of  which  the  group  of  the  Shantar 
Islands  is  a continuation,  a wide  and  deep  depression  runs 
louth-westwnrds  to  the  junction  of  the  Amur  and  Usuri, 
md  thence  to  the  lowlands  of  the  lower  Sungari.  It  is 
for  the  most  part  less  than  500  feet  above  sea-level 
The  Amur,  which  takes*  north-eastern  course  after  reaching  these 
lowlands,  runt  close  to  their  eastern  boundary,  at  the  foot  of  the 
nountaias  oJ  tho  sca-coast ; whilst  on  its  left  or  western  bank  it 
girend*  into  numberless  lakes  anil  marshes,  large  and  small,  and 
ntensively  inunoitcs  tho  swamps  at  time  of  flood.  The  area  on 
die  right  banks  of  the  Amur  ana  Usuri,  between  these  rivers  and 
:he  oea-coast,  U occupied  by  a very  little  known  billy  tract  constat- 
ing of  several  intricate  systems  of  mountains,  usually  represented  on 
naps  as  a single  range,  and  know^  under  the 'general  name  of 
jhkhota-alin.  The  summits  reach  the  height  of  6150  feet  (Golaya 
kora  peak)  and  the  average  elevation  of  the  few  passes  is  about 
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2600  feet  There  is,  however,  one  depression  in  these  mountains, 
occupied  by  Lake  Kiri,  which  may  have  been  at  ono  time  an  outflow 
of  the  Amur  to  the  sea.  The  Sikhota-alua  mountains  ore  covered 
with  thick  impracticable  forests,  through  which  a passage  can  be 
forced  onl v by  means  of  the  hatchet  The  lowlands  and  the  count- 
ies islands  of  the  Amnr  are  covered  with  a grass  vegetation  u 
luxuriant  as  that  of  the  forests,  and  present  the  same  difficulties  to 
the  pioneer.  Herhaceoua  plants,  7 to  10  feet  high,  Intertwined  with 
numberless  climbing  plants,  cover  the  aoil  with  au  impenetrable 
thicket  and,  when  destroyed  by  fire,  rapidly  grow  again  to  their 
former  height  The  flora  and  fauna  of  this  region  (especially  in  tho 
Usuri  district)  exhibit  a striking  combination  of  species  of  warm 
climates  with  those  of  subarctic  regions ; the  wild  vine  clings  to  tho 
larch  and  cedar-pine,  and  the  tiger  meets  the  bear  and  the  sable. 
Tho  quantity  of  fish  in  the  rivers  is  immense,  and  in  Angtm  tho 
wide  channels  of  the  Amur  and  Usuri  literally  swarm  with  tho 
ascending  salmon.  The  mountain-wildernesses  are  visited  by  no- 
madic Tunguara,  while  the  banks  of  the  great  rivers  are  inhabited, 
besides  Russians,  by  Golds  and  Orochorvs,  both  of  Tungusian  origin, 
and  the  lower  Amur  by  Ghilysks,  closely  allied  to  the  Ainos  of 
Sagbalien.  Mancha*  and  Chinese  are  scattered  here  and  there 
among  the  Ru*  .an  population  on  the  right  bank  of  the  Usuri. 

The  best  part  of  tho  Maritime  Province  is  at  its  southern 
extremity,  in  the  valley  of  the  Suifun  river,  which  enters  the  Pacific 
in  the  Gulf  of  Peter  the  Great,  and  on  the  shores  of  the  bays  of  tho 
southern  coast,  where  new  settlements  have  appeared  since  this 
territory  was  annexed  to  Russia  in  1860.  Hut  even  here  the 
climate  is  Tory  harsh.  The  warm  eea -current  of  the  Kuro-sivo  doe* 
not  reach  the  coasts  of  Siberia,  while  a cold  current,  originating  in 
tha  Sea  of  Okhotsk,  brings  its  icy  water  and  chilling  fogs  to  the 
coasts  of  Ssghalien,  and  flows  along  the  Siberian  shores  to  the 
eastern  coast  of  Corea.  The  high  mountains  of  the  sea- coast  and  tho 
monsoons  of  the  Chinese  Sea  contribute  to  produce  in  the  southern 
parts  of  the  Maritime  Province  cold  winters  and  wet  summers. 
Accordingly,  at  Vladivostok  (in  the  Gulf  of  Peter  the  Great), 
which  has  the  same  latitude  as  Marseilles,  the  average  yearly  tem- 
perature is  only  39#*5  Fahr,  and  the  harbour  is  frozen  for  nearly 
three  months;  the  Amur  and  Usuri  aro  frozen  in  November. 
Towards  the  end  of  summer  the  moist  monsoons  cause  heavy  rain- 
falls, which  destroy  the  harvests  and  bring  about  such  inundations 
that  even  in  tho  two  miles  wide  channel  of  the  Amur  tho  wales 
within  a few  dars  rises  more  than  15  feet,  and  covers  the  low- 
lands to  a breadth  of  15  to  20  milea  ; the  navigation  also  becomes 
dangerous  for  small  river  steamers  and  barges,  on  account  of 
storms  from  tho  Chinese  Sea.  The  sra-cooct  farther  north  has 
a continental  and  arctic  climate.  At  Nikolayevsk,  temperatures  os 
low  as  -41**5  Fahr.  are  observed  in  winter,  and  as  high  as  94'*6 
I in  summer,  the  average  yearly  temperature  being  below  zero  (-0  9). 

I At  Ayan  (56*  2 T N.  Jat)  the  average  temperature  of  the  year  is 
| 25**5  (-0°'4  in  winter,  and  60° *6  In  summer),  and  at  Okhotsk 
(59°  21'  N.  lat ) it  is  23*  ( -6*  in  winter,  and  52**5  in  summer). 

Russian  settlements  occur  at  intervals  throughout  the  whole  of 
the  province,  but,  with  exception  of  those  on  the  banks  of  tho 
Amur  and  Usnri,  and  the  southern  porta  of  tho  Bea-cooat,  they  aro 
mere  centres  of  administration.  Anadyr sk  on  tho  Anadyr  river, 
Penzbinak  and  Ghizhiga  at  the  heads  of  bay*  of  the  same  name, 
Ayan  on  the  coast  of  the  Sea  of  Okhotsk,  and  LMdcov  Ostrog  on  the 
river  Ud,  all  have  played  an  important  fart  in  the  conquest  of 
^Siberia  by  Coasacks  and  merchants  ; but  at  present  they  are  only 
small  blockhouses  with  a few  buildings  around  them,  and  the  scat 
of  local  authorities ; the  population  of  none  exceeds  two  hundred. 
Okhotsk,  which  hAs  given  its  name  to  the  soa  between  Kamchatka 
and  the  Siberian  coast,  is  one  of  the  oldest  towns  of  Eastern  Siberia, 
having  been  fonnded  in  1649  Until  tho  acquisition  by  Russia 
of  tbo  Manchurian  sea-coast,  this  port,  700  milea  distant  from 
Yakutsk,  poor  though  it  it,  was  an  object  of  special  solicitude  to 
the  Russian  Government  for  the  maintenance  of  its  possessions  on 
tho  Pacific.  It  is  connected  by  a bridle  path  with  Yakutsk,  and 
even  in  1851-56,  during  the  oonquest  of  the  Amur,  all  communica- 
tion with  the  mouth  of  the  Amnr  was  by  this  route.  It  Itaa  now 
but  210  inhabitant*  Nikolayevsk,  on  the  left  bank  of  tho  Amur, 
23  miles  from  its  mouth,  was  until  lately  the  capital  of  the  Mari- 
time Province.  Great  expectations  were  formed  regarding  it  when 
it  was  founded  in  1851.  It  was  provided  with  machine-works, 
foundries,  and  dockyards,  and  was  proclaimed  a free  port-  But  tho 
difficulties  of  navigation  and  of  communication  with  the  interior, 
and  tho  complete  failure  of  tho  governmental  colonization  of  the 
Amur,  made  tho  prosperity  of  the  new  Russian  port  on  tho  Pacific 
impossible,  and  the  seat  or  government  was  transferred  to  the 
more  central  Khabarovka.  At  present  Nikolayevsk  has  onlv  36*>0 
inhabitants,  nearly  all  military  or  officials,  and  a few  foreign 
'merchants  trading  chiefly  in  groceries  and  spirits.  _ Tho  port  is 
visited  every  year  by  from  twenty  to  twcnty-flvo  ships,  imjiorting 
manufactured  and  grocery  ware*  to  the  value  at  about  £lu0,000, 
and  of  wines  and  spirits  estimated  at  £20,005.*  On  the  bank*  of 
the  Amur,  from  Nikolayevsk  to  tho  mouth  of  tha  Uwwi  »a  a chain 
of  Russian  settlements  at  distances  not  exceeding  25  ■flea.  Tht  ir 
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inliaUtauU,  free  wilier®  from  Russia,  aro  very  badly  off  on  account 
of  the  difficulties  of  agriculture  in  this  region,  and  from  the  bad 
*ck‘ction  of  sites.  Many  havo  migrated  to  the  s«rs-coa9t,  whilst 
those  who  still  remain  are  for  the  most  part  very  poor,  and  almost 
every  year  require  to  be  provided  by  Government  with  corn  brought 
from  Transbaikalia.  Sofiysk  (1CKK)  inhabitants,  of  whom  700  are 
military)  is  a purely  tnilitnry  post.  Khabarovka,  on  a high  proraon- 
tory  at  the  confluence  or  the  Amur  and  Usuri,  is  the  present  capital 
of  the  Maritime  Province.  It  hue  a settled  population  of  about 
seven  hundred,  besides  military  and  officials.  A few  Russian  mer- 
chants carry  on  an  active  trade  in  furs  with  natives  (about  £20,000 
a year),  in  silver  money  brought  from  Russia  and  sold  to  Chinese, 
and  in  spirits  end  groceries.  The  Russian  settlements  on  the  right 
bank  of  the  Usurt  are  very  like  those  of  the  loutr  Amur.  The 
]«asants,  who  have  received  the  name  of  Cossacks,  and  havo  a mili- 
tary organization,  with  the  exception  of  a few  settlements  on  the 
upper  Usuri,  are  mostly  in  a wretched  condition,  and  since  1850 
liaro  been  dependent  for  food  almost  every  year  on  Government  aid. 
A line  of  posts  and  settlement®  connects  the  villages  of  the  Usuri 
with  the  settlements  on  the  shores  of  tho  Gulf  of  Peter  the  Great. 
This  wide  gulf,  dirided  into  two  long  bays, — those  of  Amur  and  Utori, 
which  are  connected  by  an  inlet  called  the  Eastern  Bosphorus,— 
is  regarded  as  the  principal  port  or  Russia  on  the  Pacific,  and  the 
town  on  the  inlet  has  repaired  the  name  of  Vladivostok  (“ruler  of 
the  East”) ; its  spacious  harbour,  very  similar  to  that  of  Sebastopol, 
lias  been  called  the  Golden  Horn.  At  present  Vladivostok  has,  how- 
ever, merely  the  aspect  of  a middle-sized  Russian  village.  One-half 
of  its  8500  inhabitants  am  Chinese  and  Coreans.  the  other  hftlf 
being  military  aud  officials.  All  necessaries  of  life,  iucluding  rye- 
bread  biscuits,  coutinue  to  be  imported  by  sea,  and  every  spring, 
before  the  opening  of  the  navigation,  provisions  become  scarce. 
The  trade  is  in  the  hands  of  Chinese,  who  export  stag-horns,  sea- 
weed, and  mushrooms  to  a value  of  about  £10,000  a year,  and  of 
<3ermana,  who  import  groceries  and  spirits  (£21 8, 500  in  1879).  The 
entrance  to  the  harbour  is  well -fortified,  and  the  town  possesses  a 
rnachine-work,  storehouses,  and  a station  of  the  Northern  Tele- 
graph Company.  Other  settlements  (at  the  Imperial,  Vladimir, 
and  Olga  harbours,  Ac.)  are  developing  very  slowly.  Altogether 
the  Russian  population  of  these  settlements  has  still  a provisional 
character,  nuu  has  to  overcome  great  difficulties  before  it  can  become 
independent  of  the  interior  for  its  means  of  subsistence.  The  total 
population  of  the  Maritime  Province  is  estimated  at  20,000  Russians, 
<12,000  military  and  officials),  and  at  about  37,000  natives;  but  this 
it  certainly  under  the  truthu  The  province  is  made  up  of  one  terri- 
tory—that  of  the  Usuri— and  six  circle*  (okntgki) Nikolaycvsk. 
Sohysk,  Pctropavlovsk  (Kamchatka),  Okhotsk,  Ghlxhlghinsk,  and 
Udakoy ; the  territory  of  the  Usuri  is  subdivided  into  five  circles:  — 
Usuri,  Snifun,  Klurogka,  Avvakurnovo,  and  Suchan.  (P.  A.  K.) 

MARIUPOL,  a seaport  of  Russia,  ou  the  northern  shore 
of  the  Sea  of  Azoff^  at  the  mouth  of  the  Kalmius,  in  the 
government  of  Ekaterinoslav,  55  miles  west  of  Taganrog. 
It  is  connected  by  a branch  railway  with  the  lino  between 
Kharkoff  nnd  Taganrog,  and  is  situated  on  the  highway 
between  the  latter  town  and  the  Crimea.  The  place  is  said 
to  have  been  inhabited  in  remote  times  under  the  name  of 
Adamakha;  but  the  present  town  was  built  only  in  1779 
by  Creek  emigrants  from  the  Crimea  who  settled  on  tho 
shore*  of  the  Sea  of  Azoff  and  on  the  left  bank  of  the  lower 
Kalmiua.  Mariupol  is  the  chief  town  of  this  district,  the 
40,000  inhabitant*  of  which  are  engaged  in  agriculture, 
cattle-breeding,  and  fishing,  and  sell  their  produce  in  the 
town.  Iu  export  trade  Mariupol  ranks  next  to  Taganrog 
among  the  ports  of  the  Sea  of  Azoif ; but  its  harbour  ia 
open  to  the  south-east  and  shallow,  tho  line  of  14  feet 
being  1}  miles  from  the  shore,  with  a narrow  strip,  12  to 
22  feet  deep,  which  allows  larger  flat-bottomed  ships  to 
approach  the  town,  especially  during  south-east  winds. 
Like  all  port*  on  this  sea  it  is  becoming  more  and  more 
shallow.  Mariupol  is  visited  every  year  by  about  150 
foreign  ahips  (about  30,000  tons)  and  by  700  to  660 
coasting  vessels  (65,000  tons),  mainly  carrying  wheat  and 
linseed,  as  also  skins  and  tallow,  from  the  Greek  district, 
and  from  the  proviuccs  of  Don  and  Ekaterinoslav.  The 
importance  .of  tho  port  may  increase  when  the  mineral 
riches  of  the  district  (coal  close  to  the  sea  shore,  kaolin, 
nnd  quartz  sand)  are  exploited.  Population,  with  two 
suburbs,  Marinsk  and  Karasou,  0800 

MARIUS,  Caius  (155-86  B.C.),  is  one  of  the  most 
striking  figure*  in  Roman  history.  Bora  the  son  of  a 
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small  farmer  at  Arpiuam  (Arpino),  the  birthplace  also 
of  Cicero,  in  155  B.C.,  he  worked  his  way  up  from  this 
humble  origin,  in  spite  of  the  most  determined  opposition 
from  tho  senate  and  the  aristocracy,  to  the  highest  posi- 
tion in  the  state,  was  seven  times  consul,  and  was  spoken 
of  os  a third  Romulus  and  a second  Camillas.  He  began 
life  os  a soldier,  and  first  saw  war  in  Spain  under  the 
great  Scipio  Africanus,  whoso  good  opinion  he  won,  and 
so  rose  from  the  ranks  to  be  cn  officer.  But  this  was  not 
enough  to  help  him  forward,  on  his  return  to  Rome,  in 
rising  to  those  political  offices  which  were  invariably  a 
stepping-stone  to  the  highest  military  rank.  Ho  had, 
however,  when  about  forty  years  of  age,  the  good  luck  to 
marry  a great  lady,  of  patrician  rank,  Julia,  the  aunt  of 
Julius  Caesar;  ami,  being  at  the  Bame  time  a popular 
favourite,  as  a man  of  plain  and  simple  tastes,  and  a brave 
energetic  soldier,  he  was  in  115  B.C.  elected  praetor,  which 
gave  him  an  opportunity  of  still  further  showing  his 
military  ability  in  the  thorough  subjugation  of  the  trouble- 
some province  of  Further  Spain  (Spain  west  of  the  Ebro),! 
where  a good  officer  was  specially  wanted  to  check  the 
marauding  raids  of  a number  of  wild  tribes.  But  it  was 
in  the  war  with  Jugurtha,  from  109  to  106  B.C.,  that 
he  distinctly  came  to  the  front  as  the  lieutenant  of  the 
consul  Quintus  Meteliua.  It  would  seem  that  his  conduct 
towards  his  superior  officer  was  not  perfectly  straightforward 
and  honourable,  as  he  tried  to  make  the  Roman  traders  in 
Africa,  and  through  them  tha  people  of  Rome,  believe 
that  the  war  was  intentionally  prolonged  from  corrupt 
motived.  Under  the  circumstances  this  was  comparatively 
easy,  os  political  feeling  was  just  at  this  time  particularly 
bitter,  aud  the  senate  was  reputed,  not  without  some  good 
reason,  to  be  venal  and  corrupt.  Already  Marius  had 
achieved  eomo  important  successes  over  Jugurtha,  and  had 
shown  that  he  was  the  man  to  settle  a tiresome  guerilla  war, 
and  now,  when  he  was  a little  over  fifty,  in  107  B.C.,  he  was, 
amid  great  popular  enthusiasm,  elected  codbuI  for  the  first 
time.  In  the  following  year,  in  conjunction  with  his  future 
political  rival,  Sulla,  bo  brought  tho  war  to  a triumphant 
issue, and  passed  two  years  in  his  provinceof  Numidia,  which 
lie  thoroughly  subdued  and  annexed  to  Rome's  dominion. 

By  this  time  MariuB  was  generally  recognized  as  the 
ablest  general  of  the  day,  and  in  face  of  the  great  penl 
now  beginning  to  threaten  Rome  from  the  north  of  the 
Alps,  where  an  immense  multitude  of  Cimbri  and  Teutones 
were  hanging  on  the  borders  of  Italy,  public  opinion 
promptly  summoned  him  to  the  chief  command.  Two 
armies  hod  been  utterly  destroyed  in  the  neighbourhood  of 
the  Lake  of  Geneva,  nnd  it  seemed  as  if  a repetition  of  the 
disaster  of  A Ilia  in  390  b.cl,  and  the  capture  of  Rome  itself, 
might  be  not  impossible.  Marius,  out  of  unpromising 
materials  and  a demoralized  soldiery,  organized  a well- 
disciplined  army,  with  which  he  inflicted  on  the  invading 
hordes  two  decisive  defeats,  tho  first  in  102  b.c.  at  Aquas 
Sextiso  (Aix  in  tho  department  of  Bouchesdu  Rboue,  some 
way  north  of  Marseilles),  and  the  second  in  the  following 
year  at  Vercellce  (Vercelli,  about  midway  between  Turin 
and  Milan),  tho  result  being  that  for  a period  of  some 
centuries  Romo  had  nothing  to  fear  from  the  northern 
barbarians.  Deservedly  indeed  was  Marius  elected  consul 
a fifth  time,  hailed  as  the  “saviour  of  his  country,”  and 
honoured  with  a triumph  of  unprecedented  splendour. 

The  really  glorious  part  of  his  career  was  now  over,  and 
the  remainder  of  his  life  is  associated  with  the  worst 
cruelties  and  horrors  of  civil  war,  revolution,  and  proscrip- 
tion. The  hideous  strifes  of  Marius  and  Sulla  have  passed 
into  a proverb.  It  is  indeed  a dreadful  and  monotonous 
story  of  bloodshed,  but  it  must  be  carefully  studied  if  we 
are  to  understand  the  nature  of  the  political  changes  which 
had  their  final  development  in  imperialism.  Marius  was  a 
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plain,  rough,' though  very  able,  soldier,  without  any  of  the 
intellectual  culture  which  is  indispensable  to  a statesman, 
and  which  the  Gracchi,  his  political  ancestors,  possessed. 
As  a politician  he  on  the  whole  failed,  though  almost  to 
the  last  he  had  the  confidence  of  tho  popular  party.  But 
lie  unfortunately  associated  himself  with  low  and  vulgar 
demagogues,  men  probably  more  degraded  than  tho  worst 
of  the  senators  and  of  the  aristocracy,  and  thus,  although 
perhaps  he  never  quite  sank  to  thoir  level,  he  let  himself  be 
guilty  of  cruel  and  perfidious  acts,  which  it  is  hard  to 
rscoucile  with  the  character  of  a brave  man  pnd  a horo. 
fie  was  indeed  appointed  in  88  b.c.,  after  a riot  and  partial 
revolution,  to  the  command  in  the  war  in  the  East  with 
Mithridates,  bet  the  triumph  of  Sulla  and  the  aristocratical 
party  almost  immediately  afterwards  drove  him  as  an 
putlaw  from  Rome,  and  he  had  to  seek  safety  amid  the 
marshes  round  Minturnm  (Garigliano)  in  Latium.  The 
Gallic  trooper  sent  by  the  local  authorities  to  strike  off  the 
old  man’B  head  quailed,  it  is  said,  before  the  fire  of  bis 
eye,  and  fled  with  the  exclamation,  41 1 cannot  kill  Cains 
Marins."  Meantime,  in  the  absence  of  Sulla,  who  had  left 
Italy  for  the  Mithridatic  war,  China’s  sudden  and  violent 
revolution  had  put  the  senate  at  the  mercy  of  the  popular 
leaders,  and  Marius  greedily  caught  at  the  opportunity  of 
a bloody  vengeance,  which  became  in  fact  a reign  of  terror 
in  which  senators  and  nobles  wero  slaughtered  wholesale, 
fie  had  himself  elected  consul,  for  the  seventh  time,  in 
fulfilment  of  n prophecy  given  to  him  in  early  manhood. 
Thus,  full  of  honours  in  one  sense,  but  really  hated  and 
execrated,  he  closed  his  career,  dying  in  the  delirium  of 
fever  in  86  B.C,  at  seventy  years  of  age. 

Marius  was  not  only  a great  and  succcssfn!  general,  bat 
also  a great  military  reformer.  A citizen  militia  waa  from 
his  time  exchanged  for  a professional  soldiery,  which  had 
hitherto  been  as  little  liked  by  the  Roman  people  as  it  was 
by  our  own  ancestors.  A standing  army,  tbeir  instincts 
told  them,  would  be  a ready  tool  of  despotism  and  indeed 
the  changes  of  which  Marius  was  the  author  paved  vhe  way 
for  the  subsequent  military  imperialism.  The  Romui 
soldier  was  henceforth  a mao  who  found  his  home  in  the 
camp,  and  who  had  no  trade  but  war.  A great  general 
could  hardly  fail  to  become  the  first  and  foremost  man  in 
the  state.  Marins,  however,  himself  did  not  attempt  to ’ 
overturn  the  oligarchy,  as  Cffisar  afterwards  did,  by  means 
of  the  army,  but  rather  by  such  expedients  as  the  constitu- 
tion seemed  to  allow,  though  they  bad  to  be  backed  up  by 
Btrcet  riots  and  mob  violence.  He  failed  as  a political 
reformer  because  the  merchants  and  the  moneyed  classes, 
whom  the  more  statesmanlike  Gracchi  tried  to  conciliate, 
feared  that  they  would  themselves  be  swept  away  by  a 
revolution  of  which  the  mob  and  its  leaders  would  be  the 
ultimate  controllers.  The  farmers  Bon,  the  rough  blunt 
soldier,  the  saviour  of  his  country  in  middle  life,  and  its 
curse  and  pest  in  his  old  age,  had  a decided  tinge  of  fanati- 
cism and  that  vein  of  superstition  which  is  often  allied  to 
such  natures.  In  matters  so.  important  as  canvassing  for 
the  consulship  be  would  be  guided  by  the  counsels  of  an 
Rtnzscnn  soothsayer,  and  would  be  accompanied  in  his 
campaigns  by  a Syrian  prophetess.  Tbs  fashionable  accom- 
plishments of  the  day,  and  the  newGroek  culture, were  wholly 
alien  to  his  taste,  and  he  was  thus  really  disqualified  for 
tho  political  life  of  his  time.  When  his  military  career  was 
once  ended,  failure  and  disgrace  became  a certainty  for  him. 

For  the  life  of  Marius  our  original  sources  are  a multitude  of 
pssragre  in  Cicero’s  works,  Sallust  a Juaturiha n War,  the  epitomes 
of  tho  lost  books  of  Livy,  Plutarch's  Live*,  Jte.  In  Smith’s 
Bioff raphicnl  Dictionary  tho  life  is  given  at  great  length,  and  the 
detail*  stated  generally  with  great  accuracy.  * In  Mommsen's  History 
nf  Home,  bk.  lv.  chan*.  6,  7,  8,  a clear  picture  of  the  whole  period  is 
presented  to  us  ; and  Niebuhr's  Lectures  on  Homan  History  (Lectures 
61-86)  may  be  consulted  with  grunt  advantage 
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MARIVAUX,  Piebrf  Cablet  j>*  Chamblain  »■ 
(1688*1763),  novelist  and  dramatist,  was  born  at  Paris 
on  the  4th  February  1688.  His  father  was  a financier  of 
Norman  extraction,  whose  real  name  was  Carlet,  but  wbo 
after  the  loose  fashion  of  the  period  assumed  the  surname 
of  Chamblain,  and  then,  finding  that  others  of  his 
class  bad  chosen  the  same,  superadded  that  of  Marivaux. 
M.  Carlet  de  Marivaux,  however,  was  a man  of  good  reputa- 
tion, and  he  received  the  appointment  of  director  of  the 
mint  at  Riom  in  Auvergne,  where  and  at  Limoges  the 
yonng  Pierre  was  brought  up.  It  is  said  that  he  developed 
literary  tastes  early,  and  wrote  his  first  play,  the  Pirn 
Prudent  ft  Equitable,  when  he  was  only  eighteen  j it  waa 
not,  however,  published  till  1712,  when  he  was  twenty- 
four.  His  chief  attention  in  those  early  days  was  paid  to 
novel  writing,  not  the  drama.  In  the  three  years  from  1718 
to  1715  he  produced  three  novels — Lee  Effete  Surprenantee 
de  la  Sgmpathxe , La  Voiture  Embonrbce,  and  a book  which 
had  three  titles  Pkarsamon^  Lee  Foliee  Pomaneequee,  and 
Le  Don  Quie/totts  J/odeme,  All  these  boOka  were  in  4 
curious  strain,  not  in  the  least  resembling  the  pieces  which 
long  afterwards  were  to  make  his  reputation,  but  following 
partly  the  Spanish  romances  and  partly  the  heroic  novels 
of  the  preceding  century,  with  a certain  intermixture  of  tho 
marvellous.  Then  Marivaux’s  literary  ardour  took  a new 
phase.  He  fell  under  the  influence  of  La  Motte,  and 
thought  to  Berve  tho  cause  of  that  ingenious  paradoxer  by 
travestying  Homer,  an  ignoble  task,  which  he  followed  up 
by  performing  tho  same  office  in  regard  to  Fdnelon.  His 
friendship  for  La  Motte,  however,  introduced  him  to  tho 
Jfcrcure,  the  chief  newspaper  of  France,  where  in  1717  he 
produced  various  articles  of  the  “ Spectator  **  kind,  which 
were  distinguished  by  much  keenness  of  observation  and 
not  a little  literary  skill.  It  was  at  this  time  that  tfle 
peculiar  style  called_Marivaudage  first  made  its  appearance 
in  him.  The  year  1720  and  those  immediately  following 
were  very  important  ones  for  Marivaux ; not  only  did  ho 
produce  a comedy,  now  lost  except  in  small  part,  entitled 
L' Amour  et  la  Veritf , and  another  and  far  better  one 
entitled  Arlequxn  Poli par  C Amour,  but  he  wrote  a tragedy, 
Annibal , which  was  and  deserved  to  be  unsuccessful. 
Meanwhile  his  worldly  affairs  underwent  a sudden  revolt*- 
tica.  His  father  had  left  him  & comfortable  subsistence, 
bat  he  was  persuaded  by  friends  to  risk  it  in  the 
Mississippi  scheme,  and  after  vastly  increasing  it  for  a 
time  loBt  all  that  he  had.  His  prosperity  had  enabled 
him  to  marry  a certain  Mademoiselle  Martin,  of  whom 
much  good  is  said,  and  to  whom  he  was  deeply  attached, 
but  who  died  very  shortly.  His  pen  now  became  almost 
his  eole  resource.  He  had  a connexion  with  both  the 
fashionable  theatres,  for  his  Annibal  had  been  played  at 
the  Comgdie  Frangaise  and  his  Arlequxn  Poli  at  tho 
Comddie  Italienne,  where  at  the  time  a company  who 
were  extremely  popular,  despite  their  imperfect  command 
of  French,  were  established.  He  endeavoured  too  to  turn 
his  newspaper  practice  in  the  Mercure  to  more  account  by 
starting  a weekly  Spectaleur  Frankie,  to  which  ho  was  the 
sole  contributor.  But  his  habits  were  the  reverse  of 
methodical;  the  paper  appeared  at  tho  most  irregular 
intervals ; and,  though  It  contained  some  excellent  work,  its 
irregularity  killed  it  For  nearly  twenty  years  the  theatre, 
and  especially  the  Italian  theatre,  was  Marivaux’s  chief 
support,  for  his  pieces,  though  they  were  not  ill  received 
by  the  actors  at  the  Frangais,  were  rarely  successful  there. 
The  best  of  a very  large  number  of  plays  (Marivaux’s 
theatre  numbers  between  thirty  and  forty  items)  were  the 
Surprise  de  C Amour  (1722),  the  Triomphe  de  Plutue 
(1728),  the  Jeu  de  LAmour  et  du  Ha  sard  (1730),  Lee 
Faueeee  Confidence  (1737),  all  produced  at  the  Italian 
theatre,  and  Le  Lege,  produced  at  the  French.  Meanwhile 
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he  had  at  intervals  returned  to  botu  his  other  lines  of 
composition.  A periodical  publication  called  V Indigent 
Philonophe  appeared  in  1727,  and  another  called  Lc 
Cabinet  du  Philoeophe  in  1734,  but  tho  same  causes  which 
had  proved  fatal  to  the  Spectnieur  prevented  these  later 
efforts  from  succeeding.  In  1731  Marjvaux  published  tho 
first  two  parts  of  his  best  and  greatest  work,  Marianne,  a 
novel  of  a new  and  remarkable  kind.  As  was  usual,  how* 
ever,  with  him  when  he  ventured  on  any  considerable  task, 
he  was  very  slow  with  it  Tho  eleven  ports  appeared  in 
batches  at  intervals  during  a period  of  exactly  the  same 
number  of  years,  and  after  all  it  was  left  unfinished.  In 
1735  another  novel,  tho  Payxan  Parvenu , was  begun,  but 
this  also  was  left  unfinished.  The  year  afterwards 
Marivaux,  who  was  then  nearly  fifty  years  of  age,  was 
elected  of  the  Academy.  Ho  survived  for  more  than  tweuty 
years,  and  was  not  idle,  again  contributing  occasionally  to 
the  ilcrrnrt , writing  plays,  ‘‘reflexions”  (which  were  seldom 
of  much  worth),  and  so  forth.  Ho  died  on  the  12th 
February  1763,  aged  seventy-five  years. 

The  personal  character  of  Marivaux  was  curious  and  somewhat 
contradictory,  though  not  without  aualoipo,  one  of  the  closest  of 
which  is  to  bo  found  in  Goldsmith.  He  w ns,  however,  unlike 
Goldsmith,  nt  least  os  brilliant  iu  conversation  as  with  the  pen.  He 
was  extremely  good-natured,  but  fond  of  saving  very  seven*  things, 
unhesitating  in  hi*  acceptance  of  favours  (he  drew  a regular  annuity 
from  HelveUus),  but  exceedingly  touchy  if  he  thought  himself  iu 
any  way  slighted.  He  was,  though  a great  cultivator  of  semibitHi, 
on  the  whole  decent  ami  moral  in  his  writings,  and  was  unsparing 
in  his  criticism  of  tho  rising  Philofonke*.  This  last  circumstance, 
and  perhaps  jealousy  ns  well,  made  him  a dangerous  enemy  in 
Voltaire,  who  lost  but  few  opportunities  of  speaking  disparagingly 
of  him.  Not  very  much  is  known  of  his  life,  though  anecdotes  of 
hut  sayings  are  not  uncommou.  He  had  good  friends,  not  merely, 
as  has  been  said,  in  tho  rich,  generous,  anu  amiable  llelvetiua,  but 
In  Madame  d«  Tcnrin,  la  Fouteuclle,  and  oveu  in  Madame  de 
Pompadour,  who  gave  him,  it  is  said,  a considerable  pension,  of  tbs 
source  of  which  he  was  ignorant.  It  is  even  asserted  that  annoyance 
at  the  discovery  of  tho  origia  of  a benefit  which  he  thought  cams 
directly  from  the  king  hastened  his  death ; and.  though  this  la 
scarcely  likely,  his  extreme  sensitiveness  is  shown  by  many  stories, 
one  of  which  carries  out  in  real  life  and  almost  to  the  letter 
Farquhar's  famous  mot  as  to  “ laughing  consumed!?."  Ha  had  ous 
daughter,  who  took  the  veil,  the  duko  of  Orleans,  the  regent's 
successor,  furnishing  her  with  her  dowry. 

Wo  have  no  space  here  for  a detailed  criticism  of  Marivaux’s 
extensive  work.  Tho  so-called  Marivaudagc  is  the  main  point  of 
importance  about  it,  though  the  best  of  the  comedies  hove  great 
merits,  and  Marianne  is  an  extremely  important  step  in  the 
legitimate  development  of  tho  French  novel, — -legitimate,  that  if,  in 
opposition  to  the  brilliant  but  episodic  productions  of  Lo  Sage.  The 
suoiect-mat ter  of  Marivaux’s  peculiar  style  has  been  generally  and 
with  tolerable  exactness  described  as  the  metaphysic  of  love-making. 
His  characters,  in  a happy  phrase  of  Crehillon'a,  not  only  tell  each 
other  and  the  trader  everything  they  have  thought,  but  everything 
that  they  would  like  to  persuade  themselves  that  they  have  thought. 
The  style  chosen  for  this  is  justly  regarded  as  dcrirod  mainly  from 
Fontenelle,  and  through  him  from  the  Prvciensea,  though  there  ere 
traces  of  it  even  in  La  Uruy&re.  It  abuses  metaphor  somewhat,  and 
delights  to  turn  oif  a metaphor  itself  in  some  unexpected  And  bizarre 
fashion.  Now  it  is  a familiar  phraso  which  is  iu»*d  where  dignified 
language  would  be  expected  ; now  the  reverse.  In  the  same 
criticism  of  Crebilton's  which  has  been  already  quoted  occuis 
another  happy  description  of  Mnrivitax'B  style  ss  being  a<  an  intro- 
duction to  each  other  of  words  which  have  never  made  acquaintance, 
and  which  think  that  they  will  not  get  ou  together,"  a phrase  ns 
happy  in  its  imitation  as  in  its  satire  of  the  style  itself.  Yet  this 
fantastic  embroidery  of  language  has  a certain  charm,  and  suits 
perhaps  better  tlisn  anv  other  style  the  somewhat  unreal  gallantry 
and  sciuil/if  Hi  which  it  describes  and  exhibits.  The  author  possessed, 
moreover,  both  thought  and  observation,  besides  considerable  com- 
mand of  pathos.  He  is  not,  and  is  never  any  more  likely  to  be, 

rerally  popular,  bnt  he  is  one  of  the  author*  iu  whom  those  who 
like  them  arc  sura  to  take  particular  delight. 

Tho  beat  unit  mo.l  compete  edit  Ion  ol  Marlvrm*  U that  oi  J7S1.  1?  t©I»  ftvo. 
There  to  a jm<»d  modern  citlrton  ut  th*  pity*  Uy  tL  Fo«irnkr,  and  aa other  of 
Man  mint  »\t4  Hie  partrnn  In  two  volumes.  J.  Fie  ary'*  if,in*ivr  ft  U 

Maritamla^e  (Parta,  lSbl)  is  worth  coiuahlog  by  those  who  are  Intercstml  tn  the 
•ubje-t.  (G.  SA.) 

MARK,  the  traditional  name  of  the  author  of  the  Second 
Gospel.  The  name  Mark  occurs  in  several  books  of  the 
New  Testament  Iu  the  Arts  of  the  Apostles,  chap.  xii. 
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mention  is  made  of  “John  whose  surname  true  Mark,”  to 
the  house  of  whose  mother,  Mary,  at  Jerusalem,  Peter  went 
when  miraculously  released  from  prison.1,  This  John  Mark 
went  with  Barnabas  and  Paul  on  their  missionary  journey, 
as  far  as  Perga  in  Painphylia,  and  then,  “departing  from 
them,  returned  to  Jerusalem”  (Acts  xii.  25;  xiii.  13). 
His  departure  was  afterwards  the  occasion  of  a “sharp 
contention”  between  Paul  and  Baruabas;  the  former 
“thought  not  good  to  take  with  them  him  who  withdrew 
from  them  from  Pamphylia,  and  went  not  with  them  to 
the  work  the  latter  “ look  Murk,  aud  sailed  away  into 
Cyprus”  (Acts  xv.  38,  39).  On  the  subsequent  history 
of  Mark  the  Acts  of  tho  Apostles  are  silent 

The  same  name  Mark  occurs  iu  thres  Pauline  epistles. 
(1)  In  Col.  iv.  10  the  writer  enumerates  Mark  among  his 
fellow-workers,  mentioning  also  that  he  was  a nephew  (aouio 
translate  “ cousin  ”)  of  Barnabas,  and  implying  that  he  was 
a Jew  (“of  the  circumcision ”).  He  is  evidently  about  to 
send  him,  in  accordance  with  a previous  intimation,  on  a 
special  mission  to  the  Colossian*;  but  there  is  no  evidence, 
except  the  statement  of  tho  Coptic  subscription  to  the 
epistle,  to  show  whether  the  contemplated  journey  took 
place.  (2)  In  Philemon  24  the  writer  Also  mention*  Mark 
as  one  of  his  fellow-workers,  probably  in  preaching  the 
gospel  during  his  imprisonment  at  Home.  (3)  In  2 Tim. 
ie.  11  the  writer  gives  the  charge  to  Timothy,  “Take 
Mark  and  bring  him  with  thee^for  lie  is  useful  to  me  for 
ministering.”  It  is  a plausible  conjecture  that  this  is  a 
request  that  Mark  might  be  brought  back  to  Rome  after 
hih  mission  to  Colos&e. 

The  same  name  also  occurs  in  1 Peterv.  1 3,  u Mark,  my 
up,"  This  expression  has  sometimes  been  taken  literally ; 
but  it  is  more  usually  understood  iu  a metaphorical  sense,  as 
mss  ring  that  Peter  had  converted  Mark.  Those  who  take 
“ Babylon  M in  the  same  passage  to  mean  Romo  necessarily 
infer  that  Mark  was  with  Peter  at  Rome ; a tradition  to  the 
same  effect  is  mentioned  in  fragments  of  Clement  of 
Alexandria,  preserved  in  Eusebius,  II.  A*.,  ii.  15  ; vi.  14. 

The  preponderance  of  patristic  and  mediaeval  tradition  is 
in  favour  of  the  hypothesis  that  th*  sumo  person  is  designated 
in  all  these  passages  of  the  New  Testament.  But  other 
hypotheses  hsv*  found  favour,  especially  among  those 
writers  of  various  schools  who  have  felt  a difliculty  in  under- 
standing how  tho  same  person  should  be  an  intimate  com- 
panion at  once  of  St  Paul  and  of  St  Peter.  It  has  been 
supposed  (1)  that  the  John  Mark  of  the  Acts  is  the  Mark  of 
the  Paulino  epistles,  but  not  tho  Mark  of  1 Peter;  (2)  that 
the  John  Mark  of  tSie  Acta,  the  Mark  of  the  Pauline  epistles, 
and  the  Mark  of  1 Peter  are  all  different ; (3)  that  the 
John  Mark  of  the  Acts  is  the  Mark  of  1 Peter,  but  not  the 
Mark  of  the  Pauline  epistles.  Into  the  arguments  for  these 
several  hypotheses  it  is  unnecessary  to  enter  here ; they 
are  of  course  complicated  by  tho  prior  question  of  the 
authenticity  and  date  of  the  books  of  the  Now  Testament 
in  which  the  name  occurs.  The  most  elaborate  modern 
discussion  of  the  question,  which  arrives  at  the  conclusion 
that  the  first  of  the  three  hypotheses  just  mentioned  is  the 
true  one,  is  contained  in  the  work  of  Molini,  whose  title  is 
given  below.  But,  whether  there  was  only  one  Mark  or 
more  than  one,  there  is  a general  belief,  which  rests  ulti- 
mately on  the  testimony  of  tho  presbyter  (John)  who  is 
quoted  by  Papias  (ap.  Euseb., //.  A’.,  iii-  39,  15),  that  the 
second  canonical  Gospel,  or  its  original,  is  to  be  ascribed  to 
the  Mark  who  waa  the  disciple  of  »St  Peter.*  Of  this  Mark 


* TLi*  double  oaiup,  the  one  Jiviih,  tbs  otbsr  Roman,  may  be  com- 
pared with  tlio  double  name  “Saul,  who  ia  also  called  Paul,"  in 
miocoedlitg  chapters  of  the  Acta  ; sometimes  tho  douote  name,  some- 
time* ono  or  other  of  the  single  name*,  ia  used. 

* Most  of  the  arguments  by  which  Kienlen  (Stud.  u.  Krit., 

pt'.  49R  $q,\  lee  mure  to  show  ♦but  *bc  Gospel  ll  th®  the 
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tho  evangelist,  as  of  other  persons  .whose  names  are  pro- 
minent in  the  New  Testament,  there  is  a large  mas3  of 
traditional  biography,  in  which  possible  fact  and  obvious 
fiction  are  so  closely  interwovcu  as  not  to  bo  easily  dis- 
entangled, and  which  would  not  be  worth  recording  were 
it  not  for  the  later  historical  associations  which  have 
clustered  round  it 

Of  Mark’s  birth  and  country  nothing  is  positively  known  ; the 
majority  of  medieval  writers  state  that  he  was  a be  rite  ; but  thia 
is  probably  no  more  than  an  inference  from  his  supposed  relationship 
to  Barnabas.  The  Alexandrian  tradition  seems  to  have  leeu  that 
ho  was  of  Cyren.-ejn  origin  ; and  Several,  a writer  of  the  10th 
century,  adds  to  this  the  statement  that  his  lather’s  name  was 
Arntobulus,  who,  with  his  wife  Mary,  was  driven  from  the 
Putitapolis  to  Jerusalem  by  an  invasion  of  barbarians  (Severn* 
Aschiuion,  ap.  Renaudot,  nisi.  Patriarch.  Alex.,  \\  2).  In  tho 
apocryphal  Acts  of  Bamabns,  which  protest  to  be  written  by  him, 
he  speaks  of  himself  as  having  been  formerly  a servant  of  Cyrillas, 
the  nigh  priest  of  Zens,  aud  as  having  been  baptized  at  Iconium. 
The  presbyter  John,  whom  Papias  quotes,  says  distinctly  that  “he 
neither  heard  the  Lord  nor  accompanied  Him”  (ap.  Eusebius,  Le.) ; 
and  this  positive  statement  is  fatal  to  the  tradition,  which  does  not 
appear  until  about  two  hundred  and  fifty  years  afterwards,  that  he 
wa*  one  of  the  seventy  disciples  (Ehiplianius,  paeudo-Oi  igon  Dc  recta 
tn  Dent*  fide,  and  the  author  or  tl»c  Paichal  Chronicle ).  Various 
other  results  of  the  tendency  to  fill  up  blank  names  in  the  gospel 
history  most  be  set  aside  on  the  samo  ground  ; it  was,  for  example, 
believed  that  Mark  was  one  of  the  uisciplrs  who  “went  back" 
because  of  the  "hard  saying"  (pseudo- Hippolyt.,  Do  LXX. 
A postolis  in  Cod.  Barocc.  ap.  Migne,  Patrol.  Or  me. , vol.  x.  055) } 
there  was  an  Alexandrian  tradition  that  be  was  ouc  of  the  servants 
at  the  miracle  of  Cana  of  Galilee,  that  he  was  the  “ man  bearing  a 
pitcher  of  water"  in  whose  house  tho  last  supper  was  prepared, 
aud  that  he  was  also  the  owner  of  the  house  in  which  the  disciples 
met  on  tho  evening  of  tho  resurrection  (Renaudot,  l.e.) ; and  even 
in  modern  times  there  has  bccu  the  conjecture  that  he  was  the 
“ certain  young  man"  who  “ fled  naked " from  Gethsemane,  Mark 
xiv.  51,  52  (Ulshausen). 

A tradition  which  was  widely  diffused,  and  which  is  not  in  itself 
improbable,  was  that  he  afterwards  preached  the  gospol  mid  presided 
over  the  church  at  Alexandria  (tho  earliest  extant  testimony  is  that 
of  Eusebius,  If.  E. , ii.  16,  1;  ii.  24  ; for  the  fully-developed  legend 
of  later  times  see  Syruoon  Mctaph mates.  Vita  S.  Marei,  and 
Entycliius,  Origincs  Eeclcsm  Alexandria  at).  There  was  another, 
though  perhaps  not  incompatible,  tradition  that  he  preached  the 
gospel  and  presided  over  the  church  at  AquOtlft  ill  North  Italy.  Th8 
earliest  testimony  in  favour  of  this  tradition  is  tho  vague  statement 
of  Gregory  of  Nazianzus  that  Mark  preached  in  Italy,  but  ils 
existence  in  the  7th  contury  is  shown  by  the  fact  that  in  629  a.d. 
HoracHas  sent  the  patriarchal  chair  from  Alexandria  to  Grodo,  to 
which  city  the  patriarchate  of  AnuilHft  had  been  then  transferred 
(Chm.  Patriarch.  Gradcne . op.  Ughetii,  Pal  la  Sam,  tom.  v.  p. 
1036  ; for  other  references  to  vhc  general  tradition  see  Do  Rube  is, 
,Vonim.  Ecclet.  Aquilcien.,  c.  1 ; Acta  Sanctorum,  ad  April,  xxv.). 
It  was  through  this  tradition  that  Mark  became  connected  tuth 
Venice,  whither  tho  patriarchate  was  further  transferred  from 
Grado : an  cirly  Venetian  legend,  which  is  represented  in  tho 
Ctppella  Z<*n  in  the  basilica  of  St  Mark,  antedates  this  connexion  by 
picturing  the  evangelist  as  having  beeu  stranded  on  the  Rialto,  while 
it  was  still  an  uninhabited  island,  and  as  having  had  the  future 
greatness  of  the  city  revested  to  liim  (Dunduli,  Citron.,  iv.  1,  ap. 
Muratori,  Iter.  Ital.  Script.,  voh  xii.  14). 

The  earliest  traditions  apjwnr  to  imply  that  he  died  a natural 
death  (EuMtbius,  Jerome,  and  even  Isidore  of  Seville) ; but  the 
Martyrologiea  claim  him  as  a martyr,  though  they  do  not  agree  as 
t»  the  manner  of  his  tnartyrJom.  Acconling  to  tho  pseudo- 
Hippolvtns  he  was  burned  ; hut  Symoon  Mctapbrastea  and  the 
Paschal  Chronicle  represent  him  to  have  Wen  dragged  over  rough 
stones  until  he  died.  But,  however  that  may  be,  bis  tomb  appears 
to  have  beeu  venerated  at  Alexandria,  and  thrre  was  a firm  belief 
nt  Venice  in  the  Middle  Ages  that  his  remains  lmd  been  translated 
thither  in  the  9tl»  century  (the  fact  of  tho  translation  is  denied 
even  by  Tiliemont  ; the  weakness  of  the  evidence  in  aupiiort  of  tlic 
tradition  is  apparent  even  in  Molini’s  vigorous  defence  of  it,  lib.  ii., 
c.  2;  the  minute  account  which  the  samo  writer  gives,  lib.  ii.  c.  11, 
of  the  discovery  of  the  supposed  actual  bone*  of  the  evangelist  in 
1811  a.d.,  b inlcrrsting).  There  was  another  though  less  widely 
accepted  tradition,  that  tho  remains  soon  after  their  translation  to 
Venice  were  retranslated  to  the  abbey  of  Reicbennn  on  Lake 
Constance  ; a circumstantial  account  of  thia  retrauslation  is  given 
tu  the  treatise  Ex  i ! intent ts  S.  Marti,  ap.  Pertz,  Mon.  Hist. 

Pauline  and  not  of  the  Petrine  Mark  an;  used  by  other  writers  in 
support  of  tho  hypothes>*  that  In  its  present  form  it  Is  not  the  work  of 
which  Paplas  speaks. 
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German.  Saint.,  tom.  ▼.  p.  449.  It  may  be  added  that  tho 
Venetians  prided  themselves  on  possessing,  not  only  the  body  of  St 
Mark,  bnt  also  the  autograph  of  his  Goa  pel  ; thia  autograph,  how- 
ever, proved  on  examination  to  be  only  part  of  a 6 th-ccn  tnry  book  of 
the  Gospels,  the  remainder  of  which  was  published  by  Biancbini  as 
the  Evangcliarium  Furojulierw ; the  Venetian  part  of  this  MS.  was 
found  bo  mo  yeara  ago  to  have  been  wholly  destroyed  by  damp. 

It  has  been  at  various  times  supposed  that  Mark  wrote  other 
works  besides  the  Gospel  Several  books  of  the  New  Testament 
have  been  attributed  to  him  : via.,  the  Epistle  to  the  Hebrews 
(S|«nbeim,  Op.  MiscelL,  vol.  iL  p.  240),  tue  Epistle  of  Jade  (cf. 
Holtzrasnn,  Vie  Synoptiache  Erangelicn,  p.  873),  the  Apocalyr*e 
(Hitzig,  Ucber  Johannee  Morns,  Zurich,  1043).  The  apocryphal 
Ada  Barnabas  purport  to  have  been  written  by  him.  There  is  a 
liturgy  which  bears  his  name,  aud  which  exists  in  two  forma ; the 
one  form  was  found  in  e MS.  of  the  12th  century  in  Calabria,  end 
is  according  to  Renandot,  the  foundation  of  the  three  liturgies  of 
St  Basil,  St  Gregory  Nazianzen,.  and  St  Cyril  ; tho  other  is  that 
which  is  u*ed  by  the  Murooite  and  Jocobite  Syrians.  Both  forma 
have  been  published  by  Renaudot,  Litnrg.  Oriental.  Collect,  vol.  L p. 
127,  and  vol.  iL  p 176,  and  in  Neale's  'History  of  the  Holy  Eastern 
Chuith;  but  neither  has  any  snbatantial  claim  to  belong  to  tha 
aute-Nicene  period  of  Christian  literature. 

The  symbol  by  which  Mark  i*  designated  in  Christian  art  is 
usually  that  of  ft  lion.  Each  of  the  *'  four  living  creatures"  of 
Ezekiel  and  tho  Apocalypse  haB  been  attributed  to  each  of  the  four 
evangelists  in  turn  ; Augustine  end  Bede  think  that  Mark  is  desig- 
nated by  the  '*  man  " ; Theophylact  and  others  think  that  he  ia 
designated  by  the  eagle  ; Ansstasiua  Sinaita  makes  his  symbol  the 
ox  ; but  meuittval  ait  acquiesced  in  the  opinion  of  Jerome  that  he 
was  indicated  by  the  lion.  Most  of  the  martvrologiea  and  calendars 
assign  April  25  as  the  day  on  which  he  should  be  commemorated  ; 
but  the  Martyr.  Huron,  gives  September  23,  and  some  Greek 
martyrologiea  give  January  11.  This  unusual  variation  probably 
arises  from  early  differences  of  opinion  as  to  whether  there  was  one 
Mark  or  more  than  one. 

The  work  of  Csooo  Motlnl  of  Yeakt,  D*  Vila  el  Lipunh  c.  Hard  EranfeHtfm, 
eillud.  tfier  the  ieUioc't  ftestti,  tjr  5.  Ptentllal,  the  lilwarisn  of  the  Betbertnl 
library.  in  IM4,  girts  full  Information  on  all  thst  relates  to  tha  subject  of  tho 
present  ankle.  (L  BA.) 

MARK,  Gospel  op.  See  Gospels. 

MARKLRCH  (in  French,  Ste-Sfarie-aux- Mines),  a flour- 
ishing industrial  town  of  Germany,  in  Upper  Alsace,  circle 
of  Rappoltsweiler,  is  prettily  situated  ia  the  valley  of  tho 
Leber  or  Liepvrette,  an  affluent  of  the  Rhine,  near  tho 
French  frontier.  The  once  productive ‘silver,  copper,  and 
lead  mines  of  the  neighbourhood  ere  now  no  longer  worked  ; 
and  the  present  chief  industries  of  the  place  are  paving 
and  dyeing.  In  and  about  Markirch  there  are  nearly  forty 
wool  and  cotton  factories,  besides  numerous  looms  in  the 
cottages  of  tho  weavers ; and  these  produce  cloth  to  tho 
annual  value  of  £625,000.  It  is  estimated  that  there  are 
about  40,000  workpeople  in  the  industrial  district  of  which 
Markirch  is  the  centre.  The  small  river  Leber,  which 
intersects  the  town,  was  at  one  timo  the  boundary  between 
the  German  and  French  languages,  and  traces  of  thia 
separation  still  exist.  The  German-speaking  inhabitants 
on  tho  right  hank  were  Protestants,  and  subject  to  the 
couuts  of  Rappoltstcin,  while  the  French  inhabitants  were 
Roman  Catholics,  and  under  tho  rule  of  the  dukes  of 
Lorraine.  The  population  in  1880  was  11,824. 

MARLBOROUGH,  a municipal  and  parliamentary 
borough  of  Wiltshire,  England,  situated  on  the  great  high- 
road between  London  and  Bath,  and  distant  75  miles  from 
the  former,  32  from  the  latter,  and  13  from  Devizes.  It 
stands  on  the  left  bank  of  the  Kennet,  a tributary  of  tbo 
Thames,  in  61°  25'  N.  labored  1°  43'  W.  long.  It  is  an 
agricultural  centre,  and  bos  a weekly  market.  In  the  days 
of  its  prosperity  forty-two  public  coaches  baited  daily  at  its 
doors,  and  it  had  a fair  trade  in  corn  and  malt ; but  its 
traffic  was  to  a great  extent  diverted  by  the  opening  of  the 
Great  Western  Railway,  and  it  now  carries  on  a very  small 
trade  in  tanning,  rope-making,  and  malting.  It  consists 
mainly  of  a long  and  broad  street,  terminated  at  one  end 
by  St  Mary’s  church  and  the  town-hall,  and  at  tho  other 
by  St  Peter’s  church  and  the  college.  The  municipal 
council  consists  of  a mayor,  four  aldermen,  and  twelve 
councillors,  and  the  borough  returns  ono  member  to  partis 
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tftenfc.  In  1B81  the  population  of  the  municipal  borough 
(area  186  acrea)  was  3343,  and  of  the  parliamentary 
borough  (area  4665  acres)  5180. 

The  name  has  been  a frcqacnt  matter  for  disctittion,  mum 
declaring  it  to  bo  tho  hill  {berg)  or  fortresa  (iury)  of  Merlin  the 
Briton,  others  the  Marl  borough,  in  allusion  to  the  surrounding  j 
■oil,  which,  however,  is  chalk.  A great  British  mound  exists  at 
the  south-west  extremity  of  tho  town,  and  a castle  was  erected  i 
around  it  by  William  the  Conqueror.  This  became  a somewhat 
frjtahlo  place.  Hcury  I.  kept  taster  here  in  1110,  and  Henry  II. 
granted  it  to  John  Lackland.  Henry*  HI.  held  his  lost  parliament 
here  in  1267,  and  passed  tho  " Statutes  of  Markberge.”  Later  tho 
castle  served  as  an  occasional  royal  reside nca ; it  vras  probably 
dismantled  during  the  Wars  of  tho  Rows.  The  town  was  besieged 
and  taken  during  the  civil  wars,  and  a few  years  later  (1653)  was 
almost  entirely  consumed  by  fire.  A Largo  mansion  was  erected  by 
Lord  Seymour  in  the  reign  of  Charles  II.  near  rite  site  of  the  mstle, 
and  this,  after  various  vicissitudes,  was  in  1843  converted  into 
" Marlborough  College,”— a public  school  designed  mainly  for  the 
education  of  tho  son*  of  tho  clergy.  A large  group  of  buildings— 
chApcl,  schools,  dining  hall,  racket  coutU,  Ac  — soon  sprung  up 
around  the  original  building,  o.id  the  school  numbered  five  hundred 
and  eighty  in  1862. 

MARLBOROUGH,  a town  of  tho  United  States,  in 
Middlesex  county,  Massachusetts,  about  25  miles  west 
from  Boston,  with  stations  on  the  Old  Colony  and  the 
Fitchburg  Railways.  It  lies  in  & fertile  hilly  district,  and 
contains  a beautiful  sheet  of  water  160  acres  in  extent, 
known  as  Williams  Lake.  Shoemaking  is  the  staple 
industry,  some  of  the  factories  in  the  department  rivalling 
tho  largest  in  the  world.  There  is  & good  public  library ; 
and  three  weekly  newspapers  are  published  in  the  town. 
The  population  increased  from  8474  in  1870  to  10,126  in 
1880.  Marlborough,  colonized  by  settlers  from  Sudbury 
in  1655,  and  incorporated  in  1661,  occupies  the  site  of 
the  Christian  Indian  village  of  Okommakamesitt 

MARLBOROUGH,  John  Churchill,  Duke  of  (1650- 
1722).  In  thasmall  manor  house  of  Ashe,  situated  in  the 
parish  of  Musbury  in  Devonshire,  but  hardly  a stone’s  throw 
beyond  the  parish  of  Ax  minster,  John  Chnrchill  the  first 
duke  of  Marlborough  was  bom  24th  of  June  1650. 
Arabella  Churchill,  his  eldest  sister,  and  the  mother  of  the 
duke  of  Berwick,  was  born  in  the  same  Louse  on  the  29th 
of  February*  1C 48.  They  weep  the  children  of  Winston 
Churchill  of  Glanvillo  Wotton  in  Dorset  and  Elizabeth 
the  fourth  daughter  of  Sir  John  Drake,  who  after  tho 
close  of  the  civil  war  received  his  son-in-law  into  his 
own  house.  For  a year  or  two  after  the  Restoration 
John  Churchill  went  to  St  Paul’s  school,  and  there  is 
a tradition  that  during  this  period  he  showed  the  bent 
of  his  taste  by  reading  and  re-reading  Vegetius  Dt  Re 
AfUUari.  When  fifteen  years  old  he  obtained  a place  in 
the  household  of  the  duke  of  York,  and  al>out  the  same 
time  his  sister  Arabella  became  maid  of  bononr  to  the 
duchess,  two  events  which  contributed  greatly  to  tho 
advancement  of  the  Churchills.  Next  year,  in  1 666,  he 
received,  through  the  influence  of  his  master,  a commission 
in  the  guards,  and  left  England  for  service  at  Tangier*. 
Such  fighting  os  was  waged  with  the  Moors  did  not  accord 
with  bis  feelings,  and  he  soon  returned  to  his  own  country. 
For  a few  years  afterwards  Chnrchill  remained  in  attend- 
ance at  the  court,  and  it  was  during  this  period  that  the 
natural  carefulness  of  his  disposition  was  shown  by  his 
investing  in  an  annuity  a present  of  £5000  given  him  by 
a court  beauty.  In  1672,  when  England  to  her  shame  sent 
six  thousand  troops  to  aid  Louis  XIV.  in  his  attempt  to 
subdue  the  Dutch,  Churchill  formed  one  of  the  company, 
and  soon  attracted  the  attention  of  Turcnne,  by  whose  pro* 
found  military  genius  the  whole  army  was  directed.  At 
the  siege  of  Nimeguen  Churchill  acquitted  himself  with 
such  success  that  tho  French  commander  predicted  his 
ultimate  rise  to  distinction.  When  Maastricht  was  besieged 
he  saved  the  life  of  the  duke  of  Monmouth,  and  received 
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the  thanks  of  Louis  XIV.  ior  his  services.  Early  in  1678 
ho  was  married  to  Sarah  Jennings,  ti  e favourite  attendant 
on  the  Princess  Anne,  the  younger  daughter  of  the  duke 
of  York.  Her  father  Richard  Jennings,  a Hertfordshire 
squire,  had  twenty-two  brothers  and  sisters ; one  of  the 
latter  married  a London  tradesman  called  Hill,  and  their 
’ daughter  Abigail  Hill  afterwards  succeeded  her  cousin  the 
I duchess  of  Marlborough  as  favourite  to  Queen  Anna 
Surah  Jennings  had  as  little  money  as  her  husband,  but 
this  deficiency  was  moro  than  compensated  for  by  an 
abundance  of  energy  and  ambition. 

On  the  accession  of  James  IL  the  Churchills  received  a 
great  increase  in  fortune.  Colonel  Churchill  had  been 
created  a Scotch  peer  in  1332,  and  as  a reward  for  his 
services  in  going  on  a special  mission  from  the  new 
monarch  to  Louis  XIV.  he  was  advanced  to  the  English 
peerage  under  the  title' of  Baron  Churchill  of  S&ndridge  in 
Hertford&hiro,  the  village  in  which  the  Jennings’s  property 
was  situated.  A stop  in  the  army  was  at  the  same  time 
conferred  upon  him,  and  when  tho  duke  of  Monmouth 
attempted  his  ill-fated  enterprise  in  tho  western  counties 
the  second  position  in  command  was  bestowed  on  Lord 
Churchill.  Through  his  vigilance  and  energy  victory 
declared  itself  on  tho  Aing’s  side.  After  the  death  of 
Monmouth  he  withdrew  as  far  as  possible  from  tho 
administration  of  public  business.  Whilst  on  his  embassy 
to  the  French  court  lie  had  declared  with  emphasis  that  if 
the  king  of  England  should  change  the  religion  of  tho  state 
he  should  at  once  leave  his  service,  and  it  was  not  long 
before  the  design  of  James  became  apparent  to  the  world. 
Churchill  was  one  of  the  first  to  send  overture  of  obcdicnco 
to  the  prince  of  Orange.  Although  he  continued  in  a high 
position  under  James,  and  drew  the  emoluments  of  his 
places,  he  promised  William  of  Orange  to  use  every  exertion 
to  bring  over  the  troops  to  his  side.  James  had  been 
warned  against  putting  any  trust  in  tho  loyalty  of  the  man 
on  whom  ho  had  showered  so  many  favours,  but  the  warn- 
ings were  iu  vain,  and  on  the  landing  of  the  Dutch  prince 
at  Brixham  Churchill  was  sent  against  him  with  five 
thousand  men.  When  the  royal  army  had  advanced  to  tho 
downs  of  Wiltshire  and  a battle  seemed  imminent,  James 
was  disconcerted  by  learning  that  in  tho  dead  of  night  his 
general  bad  stolen  away  like  a thief  into  the  opposite  camp. 
For  this  timely  act  of  treachery  Churchill  received  another 
advancement  in  the  peerage.  He  had  now  bccomo  the  carl 
of  Marlborough  and  a member  of  the  privy  council,  a mark 
of  ?»yid  favour  which  during  this  8nd  the  next  reign  was 
more  than  an  unmeaning  bononr.  William  felt,  however, 
that  he  could  not  place  implicit  reliance  iu  liis  friend’s 
integrity ; and,  with  a clear  sense  of  the  manner  in  which 
Marlh^rongb’8  talents  might  be  employed  without  any 
detriment  to  the  stability  of  his  throne,  he  sent  him  with 
the  army  into  the  Netherlands  and  into  Ireland.  For 
some  time  there  was  no  open  avowal  of  any  distrust  in 
Marlborough ’s  loyalty,  but  in  May  1G92  the  world  was 
astonished  at  the  news  that  he  had  been  thrown  into  the 
Tower  on  an  accusation  of  treason.  Though  tho  evidence 
which  could  be  brought  against  him  was  slight,  and  he  wat- 
soon  set  at  liberty,  there  is  no  doubt  that  Marlborough  was 
in  close  relations  with  the  exiled  king  at  St  Germains,  and 
that  be  even  went  so  far  as  to  disclose  to  his  late  master 
the  intention  of  the  English  to  attack  the  town  of  Brest. 
The  talents  of  the  statesmen  of  this  reign  were  chiefly  dis- 
played in  their  attempts  to  convince  both  tho  exiled  and 
the  reigning  king  of  England  of  their  attachment  to  his 
fortunes.  The  sin  of  Marlborough  lav  in  the  fact  that  he 
had  been  favoured  above  his  follows  by  each  in  turn,  and 
that  he  betrayed  both  alike  apparently  without  scruple  or 
without  shame.  Once  again  during  the  Fenwick  plot  he 
was  charged  with  treason,  but  William,  knowing  that  if  be 
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pushed  Marlborough  ana  his  friends  to  extremities  there 
were  no  other  statesmen  on  whom  he  could  rely,  conteuted 
h.mseif  with  ignoring  the  confessions  of  Sir  John  Fenwick, 
and  with  executing  that  conspirator  himself.  Not  long 
afterwards  the  forgiven  traitor  was  made  governor  to  the 
young  duke  of  Gloucester,  tboonly  one  of  Anne’s  numerous 
children  who  gave  promise  of  attaining  to  manhood. 
During  the  last  years  of  William’s  reign  Marlborough  once 
more  was  placed  in  positions  of  responsibility.  His 
daughters  were  married  into  the  most  prominent  families 
of  the  land  : the  eldest  became  the  wife  of  the  eldest  son  of 
Lord  Godolpbin  ; the  second,  the  loveliest  woman  at  the 
court,  with  her  father’s  tact  and  temper  and  her  mother's 
beauty,  married  the  only  son  of  Lord  Sunderland.  Higher 
honours  were  in  r.tore  for  hia  family,  and  they  came  on  the 
accession  of  Queen  Anne  in  March  1702.  She  had  not 
been  more  than  three  days  upon  the  throne  before  the 
knighthood  of  the  Garter  was  conferred  upon  Marlborough. 
He  was  mads  captain-gensral  of  the  English  troops  both 
at  home  and  abroad,  and  master  general  of  the  ordnance. 
The  new  queen  did  not  forget  the  life-long  service  of  his 
wife ; three  positions  at  the  court  by  which  she  was 
enabled  to  continue  by  the  side  of  the  sovereign  as  closely 
as  she  had  lived  with  the  princess  were  united  in  her  person. 
The  queen  showed  her  devotion  to  her  friend  by  another 
signal  mark  of  favour.  The  rangemhip  of  Windsor  Park 
was  granted  her  for  life,  with  the  especial  object  of  enabling 
Lady  Marlborough  to  live  in  the  Great  Lodge.  These  were 
the  opening  days  of  many  years  of  fame  and  power.  A 
week  or  two  after  the  death  of  William  it  was  agreed  by 
the  three  great  powers,  England,  Holland,  and  Austria, 
which  formed  the  grand  alliance,  that  war  should  be 
declared  against  France  on  the  same  day,  and  on  May  4, 
1702,  the  declaration  was  made  by  the  three  countries. 
Marlborough  was  made  commander-in-chief  of  the  united 
armies  of  England  and  Holland,  but  throughout  the  war 
his  pUns  were  impeded  by  tho  jealousy  of  the  commanders 
who  were  nominally  his  inferiors,  and  by  the  opposite  aims 
of  the  various  countries  that  were  striving  to  break  the 
power  of  France.  He  himself  wished  to  penetrate  into 
the  French  lines ; the  anxiety  of  the  Dutcn  was  for  the 
maintenance  of  their  frontier  and  for  an  augmentation  of 
their  territory  ; the  desire  of  tho  Austrian  emperor  was  to 
ensure  his  son’s  rule  over  Spain.  To  secure  concerted 
action  by  these  different  powers  taxed  all  the  diplomacy  of 
Marlborough,  but  he  succeeded  for  the  most  part  in  his 
desires.  In  the  first  year  of  the  campaign  it  was  shown 
that  the  armies  of  the  French  were  not  invincible.  Several 
fortresses  which  Louis  XIV.  had  seised  upon  surrendered 
themselves  to  the  allies.  Kaiserswerth  on  the  Rhine  and 
Venloo  on  the  Meuse  soon  passed  from  the  hands  of  the 
French  to  the  English.  The  prosperous  commercial  town 
of  Liege  with  its  commanding  citadel  quickly  capitulated. 
Tho  successes  of  Marlborough  caused  much  rejoicing  in  his 
own  country,  and  for  these  brilliant  exploits  he  was  raised 
to  the  highest  rank  in  the  peerage,  and  rewarded  with  a 
handsome  annuity.  lo  the  spring  of  the  following  year  a 
crushing  blow  fell  upon  the  duke  and  duchess.  Their 
oldest  and  only  surviving  son,  the  marquis  of  Blandford, 
was  seized  whilst  at  King’s  College,  Cambridge  (under 
the  care  of  Hare,  afterwards  bishop  of  Chichester),  with 
the  small-pox,  and  died  on  the  20th  February  1703,  in  his 
seventeenth  year.  If  the  character  of  the  youth  which  is 
given  by  Cole,  the  Cambridge  antiquary,  can  be  accepted 
as  true,  and  Cole  was  not  likely  to  he  prejudiced  in  favour 
of  the  family  of  Churchill,  his  talent*  had  already  justified 
the  prediction  that  he  would  rise  to  the  highest  position 
in  the  state. 

The  result  of  the  campaign  of  1703  inspired  the  French 
king  with  fresh  l:*pes  of  ultimate  victory.  The  dashing 


plans  of  Marlborough  were  frustrated  by  the  opposition 
of  his  Dutch  colleagues.  When  he  wished  to  invade  the 
French  territory  they  urged  him  to  besiege  Bonn,  and 
ho  waa  compelled  to  accede  to  their  wishes.  After  this 
digression  from  his  first  purpose  he  returned  to  his  original 
plan  of  attacking  Antwerp ; but,  in  consequence  of  the 
incapacity  of  the  Dutch  leaders,  the  generals  (Villeroi 
and  Bouffiera)  of  the  French  army  surprised  the  Dntch 
division  and  inflicted  on  it  a loss  of  many  thousands  of  men. 
Marlborough  waa  forced  to  abandon  his  enterprise,  and  aJl 
the  compensation  which  be  received  waa  tho  capture  of 
the  insignificant  forts  of  Huy  and  Limburg.  After  a year 
of  comparative  failure  for  the  allies,  Louis  XIV.  was 
emboldened  to  enter  upon  an  offensive  movement  against 
Austria ; and  Marlborough,  smarting  under  the  misadven- 
tures of  1703,  and  conscious  that  the  war  could  only  be 
brought  to  an  end  by  more  decisivo  measures,  waa  eager 
to  moot  him.  A magnificent  army  was  sent  by  the  Freuch 
king  under  the  command  of  Marshal  Tatlnrd,  with  instruc- 
tions to  strike  a blow  at  Vienna  itself.  Marlborough 
divined  the  intention  of  the  expedition,  and,  without  com- 
municating his  intentions  to  his  colleagues,  led  his  troops 
into  Bavaria.  The  two  armies  (that  under  Marlborough  and 
Prince  Eug&ne  numbering  more  than  fifty  thousand  men, 
whilst  Tallard’s  forces  were  nearly  ten  thousand  stronger) 
met  in  battle  array  near  the  village  of  Blenheim.  The 
French  commander  made  the  mistake  of  supposing  that 
the  enemy’s  attack  would  be  directed  against  nis  position 
in  the  village,  and  he  concentrated  an  excessive  number 
of  his  troops  at  that  poiut  The  early  part  of  the  fight  was 
in  favour  of  the  French.  Three  times  wero  the  troops  led 
by  Prince  Eugene  driven  back  in  confusion ; Marlborough’s 
cavalry  failed  on  their  first  attack  in  breaking  the  line  of 
the  enemy.  But  in  the  end  the  victory  of  the  allies 
was  conclusive.  Nearly  thirty  thousand  *of  tho  French 
and  Bavarians  were  killed  and  wounded,  and  in  Blenheim 
alone  ten  thousand  were  made  prisoners.  Never  was  a 
victory  more  eagerly  welcomed  than  this,  and  never  was  a 
conquering  leader  more  rewarded  than  Marlborough.  On 
his  return  to  his  own  country  he  was  received  with 
enthusiasm  on  all  sides.  'Poets  and  prose  writers  were 
employed  to  do  him  honour,  and  the  lines  of  Addison  com- 
paring the  English  commander  to  tho  angel  who  passed 
over  “pale  Britannia”  in  the  storm  of  1703  have  been 
famous  for  nearly  two  centuries.  The  manor  of  Wood- 
stock,  which  was  trarsferred  by  Act  of  Parliament  from  the 
crown  to  tho  duke,  was  a reward  more  after  his  own  heart. 
The  gift  even  m that  form  was  ft  noble  one,  hut  the  queen 
heightened  it  by  instructing  Sir  John  Vanbrugh  to  build  a 
palace  in  tho  park  at  the  royal  expense,  and;  although  tho 
works  subsequently  caused  much  anxiety  to  the  duke  and 
duchess,  X‘240,000  of  public  money  was  spent  on  tho 
buildings. 

The  following  year  was  not  marked  by  any  stirring 
incident  Marlborough  was  hampered  by  tedious  forma- 
lities at  the  Hague  and  by  jealousies  at  the  German  courts. 
The  armies  of  the  French  were  again  brought  up  to  their 
full  standard,  hut  the  generals  of  Louis  were  instructed  to 
entrench  themselves  behind  earthworks  and  to  act  on  the 
defensive.  In  tho  darkness  of  a July  night  these  lines 
were  broken  through,  and  the  French  were  forced  to  take 
shelter  under  the  walls  of  Louvain.  Marlborough  urged 
an  attack  upon  them  in  their  new  position,  but  jig 
passionate  arguments  were  spent  in  vain,  and  when  1705 
had  passed  away  tho  forces  of  the  French  king  had  suffered 
no  diminution.  This  immunity  from  disaster  tempted 
Villoroi  in  the  next  spring  into  meeting  the  allied  forces 
in  an  open  fight,  but  his  assurance  proved  his  ruin.  The 
battle  of  Ramillies  (23d  May  1706)  ended  in  the  total 
rout  of  the  French,  and  caused  the  transference  of  nearly' 
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tho  whole  of  Brabant  and  Flanders  to  tho  allies.  Five 
<hys  afterwards  the  victor  entered  Brussels  in  state,  end 
the  inhabitants  acknowledged  the  rule  of  the  archduke. 
Antwerp  aud  Ostend  surrendered  themselves  with  slight 
loss.  Meniu  held  out  until  three  thousand  of  the  soldiers 
of  the  allies  were  laid  low  around  its  walls,  but  Dender- 
nicmde,  which  Louis  had  forty  years  previously  besieged  in 
vain*  quickly  gave  itself  up  to  the  resistless  Marlborough. 
Again  a year  of  activity  and  triumph  was  succeeded  by  a 
period  of  languor  aud  depression.  During  the  whole  of 
1707  fortune  iucliued  to  the  other  side,  with  the  result 
that  early  in  the  next  year  Ghent  and  Bruges  returned  to 
the  allegiance  of  the  French,  and  'Marlborough,  fearing 
that  their  example  might  be  followed  by  tho  other  cities, 
advanced  with  his  wbolo  army  towards  Ondenarde.  Had 
the  counsels  of  Vendome,  one  of  the  ablest  of  the  French 
geucrals,  prevailed,  the  fight  might  have  had  a different 
issue,  but  bis  suggestions  were  disregarded  by  the  duke  of 
Burgundy,  the  grandson  of  Louis,  and  the  battle,  like  its 
predecessor,  ended  in  their  defeat.  After  this  victory 
Marlborough,  ever  anxious  for  decisive  measures,  wished 
to  advance  on  Baris,  but  he  was  overruled.  The  allied 
army  invested  the  town  of  Lille,  on  the  fortifications  of 
which  Vauban  had  expended  an  immensity  of  thought;  and 
after  a struggle  of  nearly  four  months,  and  the  loss  of 
thirty  thousand  men,  the  citadel  surrendered.  By  the  end 
of  the  year  Brabant  was  again  subject  to  the  rule  of  the 
allies.  The  suffering  in  France  at  this  time  weighed  so 
heavily  upon  the  people  that  its  proud  king  humbled  him- 
self to  sue  for  peace.  Each  of  the  allies  in  torn  did  he 
supplicate,  and  his  minister  endeavoured  by  promisee  of 
large  sums  of  money  to  obtain  the  support  of  Marlborough 
to  his  proposals.  These  attempts  were  in  vain,  and  when 
the  wiuter  passed  away  a French  army  of  one  hundred  and 
ten  thousand,  under  the  command  of  Villara,  took  the  field. 
On  the  3d  of  August  1709  Tourney  capitulated,  and  the 
two  leaders,  Marlborough  and  Eug&ne,  led  their  forces  to 
Mons,  in  spite  of  the  attempt  of  Villara  to  prevent  them. 
For  the  last  time  during  the  protracted  war  the  two  armies 
tret  in  fair  fight  at  Malplaquet,  11th  September  1709, 
where  the  French  leader  hud  strengthened  his  pewit  ion  by 
extensive  earthworks.  The  fight  was  long  and  doubtful, 
and,  although  the  French  ultimately  retreated  uoder  the 
direction  of  Boufflers,  for  Villara  bad  been  wounded  on 
the  knee,  it  was  in  good  order,  end  their  losses  were  less  * 
than  those  of  their  opponents.  The  campaign  lasted  for  a r 
year  or  two  after  this  indecisive  contest,  but  it  was  not 
signalized  by  any  such  “ glorious  victory  ” as  Blenheim. 
All  that  the  English  could  plume  themselves  on  was  the 
acquisition  of  a few  such  fortresses  os  Douai  and  Betbune, 
and  all  that  the  French  had  to  fear  was  tho  gradual  | 
tightening  of  tho  enemy’s  chain  until  it  reached  the  walls  , 
of  Faria  The  euorgies  of  the  French  were  concentrated 
in  the  construction  of  fresh  lines  of  defence,  until  their  com- 
mander boasted  that  bis  position  was  impregnable.  In 
this  way  the  war  dragged  on  until  the  conclusion  of  the 
peace  of  Utnpcht 

All  that  Marlborough  had  effected  on  the  battlefield 
during  these  years  of  war  had  not  prevented  his  position 
from  being  undermined  by  party  intrigues  at  home.  In 
the  early  part  of  Queen  Anne's  reign  his  political  friends 
were  to  be  found  among  tbe  Tories,  and  the  ministry  was 
chiefly  composed  of  members  of  that  party.  After  a year 
or  two,  however,  the  moro  ardent  Tories  withdrew,  and 
two  younger  adherents  of  tho  same  cause,  Harley  and  St 
John  (both  of  whom  were  at  present  content  to  conceal 
their  animosity  to  Marlborough),  were  introduced  into  the 
ministry.  The  uuebess,  partly  through  the  tnduenco  of 
her  son-in-law,  the  carl  of  Sund.uland,  and  partly  through 
fhe  opposition  of  the  Tories  w tho  l icuch.  war,  had  gone 


over  to  the  Whig  cause,  ana  she  pressed  ner  views  on  the 
sovereign  with  more  vehemence  than  discretion.  She  bad 
obtained  for  her  indigent  cousin,  Abigail  Hill,  a small 
position  at  court,  and  the  poor  relatiou  very  soon  began  to 
- injure  the  benefactor  who  had  befriended  her.  With  Hill’s 
assistance  Harley  and  St  John  widened  the  breach  with  the 
queen  which  was  commenced  by  tbe  imperious  manner  of 
tho  duchess.  The  love  of  tbe  two  friends  changed  into  hate, 
and  no  opportunity  for  humiliating  the  family  of  Marl- 
borough was  allowed  to  pass  away  neglected.  Sunderland 
and  Godolphin  were  the  first  to  fall  (July-August  1710);  a 
few  months  later  the  duchess  was  dismissed  from  her  offices, 
and,  although  Marlborough  himself-wos  nermitted  to  con* 
tinue  in  bis  position  a short  time  longer,  bis  lull  was  only 
delayed  until  the  last  day  of  1711.  Life  in  England  had 
become  so  unpleasant  that  he  went  to  the  Continent,  and 
he  remained  abroad  until  the  death  of  Anne  (1st  August 
1714).  Then  he  once  more  returned  to  tbe  shores  of 
England  and  resumed  bis  old  military  posts,  but  he  took 
little  part  in  public  affairs.  Even  if  he  had  wished  to 
regain  his  commanding  position  in  the  country,  ill  health 
would  have  prevented  him  from  obtaining  his  desires 
, Johnson,  indeed,  says,  in  the  Vanity  o/  Human  lViihtSy  that 
j “the  streams  of  dotag*”  Bowed  from  his  eyes;  but  it  is 
not  desirable  to  examine  too  critically  the  assertions  of  a 
poem  which  relied  for  its  success  upon  the  strength  of  its 
comparisons.  It  is  certain  that  at  the  time  of  his  death 
he  was  able  to  understand  the  remarks  of  others  and  to 
express  his  own  wishes.  At  four  o'clock  on  tbe  morning 
of  tho  16th  June  1722,  he  died  at  Cranbourn  Lodge  near 
Windsor.  His  remains  were  at  first  deposited  in  West- 
minster Abbey,  in  tbe  vault  at  the  east  end  of  King  Henry 
VIL's  chapel,  bat  they  now  rest  at  Blenheim. 

His  widow,  to  whom  must  be  assigned  a considerable 
share  both  in  his  rise  and  in  his  fall,  survived  till  October 
1744.  Those  years  were  spent  in  bitter  animosity  with  many 
within  and  without  her  own  family.  Left  by  her  husband 
with  the  command  of  boundless  wealth,  she  used  it  for  the 
vindication  of  his  memory  and  for  the  justification  of  her 
own  resentment  Two  of  tbe  leading  opponents  of  the  minis- 
try, Chesterfield  and  Pitt,  were  especially  honoured  by  her 
attentions.  To  Pitt  she  left  ten  thousand  pounds,  to  the 
other  statesman  twice  that  sum  and  a reversionary  interest 
in  her  landed  property  at  Wimbledon.  Whilst  a widow, 
she  received  numerous  offers  of  marriage  from  many  titled 
suitors.  She  refused  them  all : from  her  marriage  to  her 
death  her  heart  had  no  other  inmate  thah  the  man  os 
whose  wife  she  had  become  almost  a rival  to  royalty. 

Marlborough  obtained  his  first  start  in  lifo  through  a 
handsome  pension,  and  his  rapid  rise  to  the  highest  position 
in  the  state  was  due  to  his  singular  tact  and  to  his  skill  in 
the  management  of  men.  In  an  age  remarkable  for  grace 
of  manner  and  for  adroitness  of  compliment,  his  courteous 
demeanour  and  the  art  with  which  he  refused  or  granted 
a favour  extorted  the  admiration  of  every  one  with  whom 
he  . came  in  contact  Through  his  consideration  for  the 
welfaro  of  his  soldiers  he  held  together  for  years  an  army 
drawn  from  every  nation  in  Christendom.  His  talents 
may  not  have  been  profound  (he  possessed  “an  excellent 
plain  understanding  and  sound  judgment**  is  the  opiuion 
of  Lord  Chesterfield) , bat  they  were  such  as  Englishmen 
love.  Alike  in  planning  and  in  executing,  he  took  infinite 
pains  in  all  points  of  detail.  Nothing  escaped  his  observa- 
tion, and  in  the  hottest  moment  of  the  fight  tho  coolness 
of  his  intellect  shone  conspicuous.  His  enemies  indeed 
affected  to  attribute  his  uniform  success  in  th» field  to 
fortune,  and  they  magnified  his  love  of  money  by  drawing 
up  balance  sheets  which  included  every  penny  which  he 
had  received,  but  omitted  tho  pounds  which  he  had  spent 
in  tho  cause  ho  had  sincerely  at  heart  All  that  can  be 
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alleged  in  excase  of  his  attempt  to  serve  two  masters,  tne 
king  whom  he  had  deserted  and  the  king  who  had  received 
him  into  favour,  is  that  not  one  of  bis  associates  was  with- 
out sin  in  this  respect. 

The  books  on  Marl  borough  arc  very  numerous.  Under  his  unnio 
in  the  catalogue  of  the  British  Museum  there  are  121  entries,  and 
32  under  that  of  his  wife.  Tbi  chief  works  are  Lediard's,  Coxe’s, 
and  Alison's  Lives ; a French  memoir  in  3 vole  met,  1808  ; Marl- 
borough's Letters  and  Despatches,  edited  by  Sir  George  Murray  (5 
volumes);  and  Mrs  Creighton’s  interesting  summary.  The  descrip- 
tions in  Mr  John  Hill  Burton's  Reign  a/  Queen  Anne  of  tho  battle 
scenes  of  Marl  borough  are  from  pereonal  observation.  A goad 
account  of  his  birthplace  and  country  will  l>c  found  in  Puhnau'a 
Bock  of  the  Axe  District ; and  for  tho  homo  of  tho  duchess  tho 
reader  can  refer  to  Mr  Cussan'a  History  of  Hertfordshire.  Long 
after  the  death  of  the  duke  there  were  many  pamphlet*  written  on 
the  conduct  of  his  wife  from  her  appearance  at  court;  but  they 
relate  to  matters  of  little  interest  at  the  present  time.  (W.  P.  C.) 

MARLOW,  Great,  a parliamentary  borough  of  Buck- 
inghamshire, England,  is  finely  situated  on  the  Thames, 
and  on  a branch  of  tho  Great  Western  Railway,  37  miles 
west  of  London  and  25  south-east  of  Oxford.  It  consists 
principally  of  two  streets  which  cross  each  other  at  right 
angles.  The  church  of  All  Saints,  in  tho  Later  English 
style,  erected  in  1835,  and  lately  extensively  restored, 
possesses  a number  of  brasses.  The  former  blue  coat  school 
has  been  reorganised  under  the  endowed  schools  commis- 
sion as  a grammar  school  The  town  has  paper-mills,  a 
brewery,  and  manufactures  of  lace  and  embroidery.  It  is 
also  a favourite  resort  for  boating  and  fishing.  Marlow, 
anciently  Merlaw,  is  a very  ancient  manor,  and  for  some 
time  after  Wiljiam  the  Conqueror  it  was  in  the  possession 
of  the  crown.  It  returned  members  to  ptrliament  from 
the  28th  of  Edward  L till  the  2d  of  Edward  IL,  and  the 
privilege  was  again  restored  in  the  2 let  of  James  I; 
aicce  1868  it  has  returned  but  one  member.  The  borough 
includes  Great  and  Little  Marlow,  Medmenham,  and  Bisham 
in  Berkshire,  which  is  united  with  Great  Marlow  by  a 
suspension  bridge,' erected  in  1835,  at  a cost  of  £20,000. 
The  population  of  the  borough,  which  has  an  area  of 
14,514  acres,  2424  being  in  the  county  of  Berks,  was 
C627  in  1871  and  6779  in  1881. 

MARLOWE,  Cbribtophkr  (1564-1593),  the  father  of 
English  tragedy  and  the  creator  of  English  blank  verse,  was 
born  at  Canterbury  in  February  1564,  and  christened  on 
the  26th  of  that  month.  John  Marlowe,  his  father,  is  said, 
on  authority  which  satisfied  the  best  editor  of  the  poet,  to 
have  been  a shoemaker  by  trade ; it  is  supposed  also  that 
he  was  clerk  of  his  parish,  and  survived  his  illustrious  son 
for  upwards  of  eleven  years.  The  boy  was  educated  at 
the  King's  School,  Canterbury  j matriculated  as  pensioner 
of  Benet  College,  Cambridge,  March  17,  1581 ; took  the 
degree  of  bachelor  of  arts  in  1583,  and  that  of  master  of 
arts  four  years  later.  Before  this  date  he  had  produced 
the  first  tragedy  worthy  of  that  name  in  our  language, 
and  called  into  existence  that  highest  and  most  difficult  of 
all  its  other  than  lyrical  forms  of  verse,  which  alone  bos 
proved  worthy  of  acceptance  among  his  countrymen  aa  the 
fit  and  adequate  instrument  of  tragic  drama.  At  somo 
uncertain  date  of  his  early  life  he  is  supposed  to  have  been 
an  actor,  and  said  to  have  broken  his  leg  in  the  practice  of 
his  profession.  But  for  this  and  many  other  traditions  of 
his  career  and  conversation  there  is  no  better  evidence 
than  that  of  a religious  libeller.  His  first  tragedy  of 
Tambitrlaine  the  Great , in  two  parts,  was  successively 
followed  by  Doctor  Faust  us,  The  Jew  of  Malta , Edward 
the  Second,  and  The  Massacre  at  Paris.  The  tragedy  of 
Dido,  Q*een  of  Carthage , was  probably  completed  for  the 
stage  after  his  death  by  Thomas  Nash,  the  worthiest 
English  precursor  of  Swift  in  vivid,  pure,  and  passionate 
prose,  embodying  the  most  terrible  and  splendid  qualities 
of  a social  and  personal  satirist ; a man  gifted  also  with 
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some  fair  faculty  of  elegiac  and  even  lyric  verse,  but  in  no 
wise  qualified  to  pnt  on  the  buskin  left  behind  him  by  the 
4‘  famous  g racer  of  tragedians,1*  as  Marlowe  had  already 
been  designated  by  their  common  friend  Grceno  from 
among  the  worthiest  of  his  fellows. 

The  only  authentic  record  concerning  the  death  of 
Marlowe  is  an  entry  “ in  the  burial-register  of  the  parish 
church  of  St  Nicholas,”  Deptford : “ Christopher  Marlowe, 
slain  by  Francis  Archer,  Juno  1*  1593.”  Two  Puritau 
scribblers  have  left  two  inconsistent  reports  as  to  the 
circumstances  of  this  manslaughter.  On  the  more  respect- 
ablo  authority  of  Francis  Meres  the  critic  (1598.)  we  are 
told  that  Marlowe  was  “stabbed  to  death”  by  a “serving- 
man  ” of  bad  character,  “ a rival  of  his  in  his  lewd  love.” 
The  one  thing  unhappily  certain  is  that  one  of  the  greatest 
among  English  poets  died  of  a wound  received  iu  a brawl 
(stabbed  in  the  head,  according  to  one  account,  with  bis 
own  dagger)  at  the  untimely  ago  of  twenty-nine  years  and 
three  months.  Like  Sir  Walter  Raleigh  and  a few  leas 
memorable  men  of  the  same  generation,  he  was  attacked  in 
his  own  time  uot  merely  as  a freethinker,  bat  as  a 
propagandist  or  apostle  of  atheism  ; nor  was  the  irregularity 
of  his  life  thought  worthier  of  animadversion  tb&n  the 
uncertainty  of  his  livelihood.  The  informer  whose  name 
has  survived  as  that  of  his  most  venomous  assailant  was 
duly  hanged  the  year  after  Marlowe’s  death  ; and  the  list 
of  his  charges,  first  published  by  Ritson,  is  hardly  a docu- 
ment which  can  commend  itself  to  any  man’s  confidence 
as  plausibly  or  even  possibly  accurate  in  all  its  detailed 
report  of  the  violent  and  offensive  nonsense  attributed  to 
the  freetbinking  poet  in  common  conversation  “concerning 
his  damnable  opinions.” 

The  majestic  and  exquisite  excellence  of  various  lines 
and  passages  in  Marlowe's  first  play  must  be  admitted  to 
relieve,  if  it  cannot  be  allowed  to  redeem,  the  stormy 
monotony  of  Titanic  truculence  which  blusters  like  a 
simoom  through  the  noisy  course  of  its  ten  fierce  acts. 
With  many  and  heavy  faults,  there  is  something  of  genuine 
greatness  in  Tamburlaine  (he  Great ; and  for  two  grave 
reasons  it  must  always  be  remembered  with  distinction  and 
mentioned  with  honour.  It  is  tho  first  poem  ever  written 
in  English  blank  verse,  os  distinguished  from  mere 
rhymeless  decasyllabics ; and  it  contains  one  of  the  noblest 
passages,  perhaps  indeed  the  noblest  in  the  literature  of 
the  world,  ever  written  by  one  of  the  greatest  masters  of 
poetry  in  loving  praise  of  the  glorious  delights  and  sublime 
submission  to  the  everlasting  limits  of  his  art  In  its 
highest  and  most  distinctive  qualities,  in  unfaltering  and 
infallible  command  of  the  right  note  of  music  and  the 
proper  tone  of  colour  for  the  finest  touches  of  poetic  execu- 
tion, no  poet  of  tho  most  elaborate  modern  school,  working 
at  ease  upon  every  consummate  resource  of  luxurious  learn- 
ing and  leisurely  refinement,  has  ever  excelled  the  best  and 
most  representative  work  of  a man  who  had  literally  no 
models  before  him,  and  probably  or  evidently  was  often  if 
not  always  compelled  to  write  against  time  for  his  living. 

The  just  and  generous  judgment  passed  by  Goethe  on 
the  Faustus  of  his  English  predecessor  in  tragic  treatment 
of  the  same  subject  is  somewhat  more  than  sufficient  to 
counterbalance  the  slighting  or  the  sneering  references  to 
that  magnificent  poem  which  might  havo  been  expected 
from  the  ignorance  of  Byron  or  the  incompetence  of 
Uallam.  And  tho  particular  note  of  merit  observed,  the 
special  point  of  the  praise  conferred,  by  the  great  German 
poet  should  be  no  less  sufficient  to  dispose  of  the  vulgar 
misconception  yet  lingering  among  sciolists  and  pretenders 
to  criticism,  which  regards  a writer  than  whom  no  man 
was  ever  born  with  a finer  or  a stronger  instinct  for  perfec- 
tion of  excellence  in  execution  as  a mere  noble  savage  of 
letters,  a rough  self-taught  akctcher  or  scribbler  of  crude 
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and  rudo  goniu3,  whose  unhewn  blocks  of  verse  hid  in 
ihetn  some  veins  of  rare  enough  metal  to  be  quarried  and 
poll,  bed  by  Shakespeare.  What  most  impressed  the 
author  of  Faust  in  the  work  of  Marlowe  was  a quality  the 
want  if  which  in  the  author  of  Manfred  is  proof  enough 
to  consign  his  best  work  to  the  second  or  third  class  at 
most.  M How  greatly  it  is  all  planned  ! ” the  first  requisite 
of  all  great  work,  and  one  of  w hich  the  highest  genius 
possibh  to  a greatly  gifted  barbariab  could  by  no  possibility 
understand  tho  nature  or  conceive  the  existence.  That 
Goethe  4‘had  thought  of  translating  it”  is  perhaps  hardly 
less  previous  a tribute  to  its  greatness  than  the  fact  that  it 
bos  bet  n actually  and  admirably  translated  by  the  matchless 
translator  of  Shakespeore — the  son  of  Victor  Hugo ; whose 
labour  of  love  may  thus  be  said  to  have  made  another 
point  in  common,  and  forged  os  it  were  another  link  of 
union,  between  Shakespeare  and  tho  young  master  of 
Shakespeare^  youth.  Of  all  great  poems  in  dramatic  form 
it  is  perhaps  the  most  remarkable  for  absoluto  singleness 
of  aim  and  simplicity  of  construction  ; yet  is  it  wbcl'y  free 
from  all  possible  imputation  of  monotony  or  aridity. 
Tamburlaine  is  monotonous  in  tho  general  roll  and  flow  of 
its  stately  and  sonorous  verse  through  a noisy  wilderness 
of  perpetual  bluster  and  slaughter ; but  the  unity  of  tone 
and  purpose  in  Doctor  Faustus  is  not  unrelieved  by  change 
of  manner  and  variety  of  incident.  Tho  comic  scenes, 
written  evidently  with  as  little  of  labour  as  of  relish,  are 
for  tbe  most  part  scarcely  more  than  transcripts,  thrown 
into  the  form  of  dialogue,  from  a popular  profee  History  of 
Dr  Faustus,  and  therefore  should  be  set  down  as  little  to 
the  discredit  as  to  the  credit  of  the  poet  Few  master- 
pieces of  any  age  in  any  language  can  stand  beside  this 
tragic  poem — it  has  hardly  the  structure  of  a play — for 
the  qualities  of  terror  and  splendour,  for  iutensity  of 
purpose  and  sublimity  of  note.  In  the  vision  of  Helen, 
for  example,  tbe  intense  perception  of  loveliness  gives 
actual  sublimity  to  the  sweetness  and  radiance  of  mere 
beauty  in  the  passionate  and  spontaneous  selection  of 
words  tho  most  choice  and  perfect ; and  in  like  manner  the 
sublimity  of  simplicity  in  Marlowe’s  conception  and  ex- 
pression of  the  agonies  endured  by  Faustus  under  the 
immediate  imminence  of  his  doom  gives  the  highest  note 
of  beauty,  the  quality  of  absolute  fitness  and  propriety,  to 
the  sheer  straightforwardness  of  speech  in  which  his  agoniz- 
ing horror  finds  vent  ever  more  and  more  terrible  from  the 
first  to  the  last  equally  beautiful  and  fearful  verse  of  that 
tremendous  monologue  which  has  no  parallel  in  all  tho 
range  of  tragedy. 

It  is  now  a commonplace  of  criticism  to  observe  and 
regret  the  decline  of  power  and  interest  after  the  opening 
acts  of  The  Jew  of  Molta.  This  decline  is  undeniable, 
though  even  the  latter  part  of  the  play  is  not  wanting  in 
rough  energy  and  a coarse  kind  of  interest ; but  the  first 
two  acts  would  be  sufficient  foundation  for  the  durable 
fame  of  a dramatic  poet.  In  the  blank  verse  of  Milton 
alone,  who  perhaps  was  hardly  less  indebted  than 
Shakespeare  was  before  him  to  Marlowe  as  the  first 
English  master  of  word-music  in  its  grander  forms,  has 
the  glory  or  the  melody  af  passages  in  tho  opening 
soliloquy  of  Barabas  been  possibly  surpassed.  The  figure 
of  tho  hero  before  it  degenerates  into  caricature  is  as  finely 
touched  as  the  poetic  execution  is  excellent ; and  the  rude 
and  rapid  sketches  of  the  minor  characters  show  at  least 
some  vigour  and  vivacity  of  touch. 

Iu  Edward  the  Second  the  interest  rises  and  the  execu- 
tion improves  os  visibly  and  as  greatly  with  the  course  of 
the  advancing  story  as  they  declioo  in  The  Jew  of  Malta. 
The  scene  of  the  king's  deposition  at  Kenilworth  is  almost 
as  much  finer  in  tragic  effect  and  poetic  quality  as  it  is 
shorter  and  less  elaborate  tliou  the  corresponding  scene  in 
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Shakespeare’s  King  Richard  II.  The  terror  of  tho  death- 
Beene  undoubtedly  rises  into  horror ; but  this  horror  is  with 
skilful  simplicity  of  treatment  preserved  from  passing  into 
disgust.  In  pure  poetry,  in  sublime  and  Bplcndid  imagina- 
tion, this  tragedy  is  excelled  by  Doctor  Faustus;  in 
dramatic  power  and  positivo  impression  of  natural  effect  it 
is  as  cortainly  tho  masterpiece  Marlowe.  It  was  almost 
inevitable,  in  the  hands  of  any  poet  but  Shakespeare,  that 
nouo  of  the  characters  represented  should  be  capable  of 
securing  or  even  exciting  any  finer  sympathy  or  more 
serious  interest  than  atteuds*on  the  mere  evolution  of 
successive  events  or  tho  mere  display  of  emotions  (except 
always  in  the  great  scene  of  the  deposition)  rather  animal 
than  spiritual  in  their  expression  of  rage  or  tenderness  or 
suffering.  Tho  exact  balance  of  mutual  effect,  tho  final 
note  of  scenic  harmony,  between  ideal  conception  and 
realistic  execution  is  not  yet  struck  with  perfect  accuracy 
of  touch  and  security  of  hand;  but  on  this  point  also 
Marlowe  has  here  come  nearer  by  many  degrees  to 
Shakespeare  than  any  of  his  other  predecessors  havo  ever 
come  near  to  Marlowe. 

Of  The  Massacre  at  Paris  it  is  impossible  to  judge  fairly 
from  the  garbled  fragment  of  its  genuine  text  which  is 
all  that  has  come  down  to  us.  To  Mr  Collier,  among 
numberless  other  obligations,  we  owe  the  discovery  of  a 
noble  passago  excised  in  tho  piratical  edition  which  gives 
us  the  only  version  extant  of  this  unlucky  play,  and  which, 
it  must  be  allowed,  contains  nothing  of  quite  equal  value. 
This  is  obviously  an  occasional  and  polemical  work,  and 
being  as  it  is  overcharged  with  the  anti-Cathulie  passion  of 
the  time  has  a typical  quality  which  gives  it  some  empiricM 
significance  and  interest  That  antipapal  ardour  is  indeed 
tho  only  noto  of  unity  in  a rough  and  ragged  chronicle 
which  shambles  and  stumbles  onward  from  tbe  death  of 
Queen  Jeanne  of  Navarre  to  the  murder  of  the  last  Valois. 
It  is  possible  to  conjecture,  what  it  would  be  fruitless  to 
affirm,  that  it  govc  a hint  in  the  next  century  to  Nathaniel 
Lee  for  his  far  superior  and  really  admirable  tragedy  on 
the  Bamc  subject,  issued  ninety-seven  years  after  tho  death 
of  Marlowe. 

In  tbe  tragedy  of  Dido , Queen  of  Carthage , a servile 
fidelity  to  the  text  of  Virgil’s  narrative  has  naturally 
resulted  in  the  failure  which  might  have  been  expected 
from  an  attempt  at  once  to  transcribe  what  is  essentially 
inimitable  and  to  reproduce  it  under  tbe  hopelessly  alien 
conditions  of  dramatic  adaptation.  Tbe  one  really  noble 
passage  in  a generally  feeble  and  iucomposite  piece  of  work 
is,  however,  uninspired  by  the  unattainable  model  to 
which  the  dramatists  have  been  only  too  obsequious  in 
their  subservience.  It  is  as  nearly  certain  as  anything  car 
be  which  depends  chiefly  upon  cumulative  and  collateral 
evidence  that  the  better  part  of  wbat  is  best  in  the  serious 
scenes  of  King  Henry  VI.  is  mainly  the  work  of  Marlowe. 
That  bo  is  at  any  rate  the  principal  author  of  the  second 
and  third  plays  passing  under  that  name  among  the  works 
of  Shakespeare,  but  first  and  imperfectly  printed  as  The 
Contention  beticeen  the  l wo  Famous  Houses  of  York  and 
Lancaster,  can  hardly  be  now  a matter  of  debato  among 
competent  judgos.  Tho  crucial  difficulty  of  criticism  in 
this  matter  is  to  determine,  if  indeed  we  should  not  rather 
say  to  conjecture,  the  authorship  of  the  humorous  scenes 
in  prose,  showing  as  they  generally  do  a power  of  com- 
paratively high  and  pure  comic  realism  to  which  nothing 
in  the  acknowledged  works  of  any  pre-Shakespcarcaa 
dramatist  is  even  remotely  comparable.  Vet,  especially  in 
the  original  text  of  these  scenes  as  they  stand  unpurified 
by  tbe  ultimate  revision  of  Shakespeare  or  bis  editors, 
there  are  tones  and  touches  which  recall  rather  tbe 
clownish  horseplay  and  homely  ribaldry  of  his  predecessor* 
than  anything  in  the  lighter  interludes  of  his  very  earliest 
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plays.  We  find  the  same  sort  of  thing  which  we  find  iu 
their  writings,  only  better  done  than  they  usually  do  it* 
rather  than  Buch  work  as  Shakespeare’s  a little  worse  done 
than  usual  And  even  in  the  final  text  of  the  tragic  or 
metrical  scenes  the  highest  note  struck  is  always,  with  one 
magnificent  and  unquestionable  exception,  rather  in  the 
key  of  Marlowe  at  his  best  than  of  Shakespeare  while  yet 
in  great  measure  his  disciple. 

Had  every  copy  of  Marlowe’s  boyish  version  or  perver- 
sion of  Ovid’s  Elegiet  deservedly  perished  in  the  flamos  to 
which  it  was  judicially  condemned  by  the  sentence  of  a 
brace  of  prelates,  it  is  possible  that  an  occasional  book- 
worm, it  is  certain  that  no  poetical  student,  would  have 
deplored  its  destruction,  if  its  demerits  could  in  that  case 
have  been  imagined.  His  translation  of  the  first  book  of 
Lucan  alternately  rises  above  the  original  and  falls  short  of 
it, — often  inferior  to  the  Latin  in  point  and  weight  of 
expressive  rhetoric,  now  and  then  brightened  by  a clearer 
note  of  poetry  and  lifted  into  a higher  mood  of  verse.  Its 
terseness,  Vigour,  and  purity  of  style  would  in  any  case 
have  been  praiseworthy,  but  are  nothing  less  than  admir- 
able, if  not  wonderful,  when  we  consider  how  close 
the  translator  has  on  the  whole  (in  spite  of  occasional 
•lips  into  inaccuracy)  kept  himself  to  the  most  rigid  limit 
of  literal  representation,  phrase  by  phrase  and  often  lino 
by  line.  The  really  startling  force  and  felicity  of  occa- 
sional verses  are  worthier  of  remark  than  the  inevitable 
stiffness  and  heaviness  of  others,  when  the  technical 
difficulty  of  such  a task  is  duly  taken  into  account. 

One  of  the  most  faultless  lyrics  and  one  of  the  loveliest 
fragments  in  the  whole  range  of  descriptive  and  fanciful 
poetry  would  have  secured  a place  for  Marlowe  among  the 
memorablo  men  of  his  epoch,  even  if  his  plays  had  perished 
with  himself.  His  Passionate  Shepherd  remains  ever  since 
unrivalled  in  its  way— a way  of  pure  fancy  and  radiant 
melody  without  break  or  lapse.  The  untitled  fragment,  on 
the  other  band,  has  been  very  closely  rivalled,  perhaps  very 
happily  imitated,  but  only  by  the  greatest  lyric  poet  of 
England — by  Shelley  alone.  Marlowe’s  poem  of  Hero  and 
Leander , closing  with  the  sunrise  which  closes  the  night  of 
the  lovers’  union,  stands  alone  in  its  age,  and  far  ahead 
of  the  work  of  any  possible  competitor  between  the  death 
of  Spenser  and  the  dawn  of  Milton.  In  clear  mastery  of 
narrative  and  presentation,  in  melodious  ease  and  simplicity 
of  strength,  it  is  not  less  pre-eminent  than  in  the  adorable 
beauty  and  impeccable  perfection  of  separate  lines  or 
passages. 

The  place  and  the  value  of  Christopher  Marlowe  os  a 
leader  among  English  poets  it  would  be  almost  impossible 
for  historical  criticism  to  overestimate.  To  none  of  them 
all,  perhaps,  have  so  many  of  the  greatest  among  them 
been  so  deeply  and  60  directly  indebted.  Nor  was  ever 
any  great  writer’s  influence  upon  his  fellows  more  utterly 
and  unmixedly  an  influence  for  good.  He  first,  and  be 
alone,  guided  Shakespeare  into  the  right  way  of  work ; his 
music,  in  which  there  is  no  echo  of  any  man's  before  him, 
found  its  own  echo  iD  the  more  prolonged  but  hardly  more 
exalted  harmony  of  Milton’s.  He  is  the  greatest  discoverer, 
the  most  daring  and  inspired  pioneer,  in  all  our  poetic 
literature.  Before  him  there  was  neither  genuine  blank 
verse  nor  a genuine  tragedy  in  our  language.  After  his 
arrival  the  way  was  prepared,  the  paths  were  made  straight, 
for  Shakespeare.  (a.  c.  b.) 

MARLY-LE-ROI,  chief  place  of  a canton  in  the  de- 
partment of  Seine-et-Oise,  France,  5 miles  to  the  north  of 
Versailles  and  3 miles  to  the  south  of  St  Germaio-en-Laye,. 
is,  notwithstanding  some  fine  country  bouses,  a dull  and 
unattractive  village  of  1 250  inhabitants,  which  owes  all  its 
celebrity  to  the  samptuonB  chateau  of  Louis  XIV.  It  was 
originally  designed  as  a simple  hermitage  to  which  the  king 
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could  occasionally  retire  with  a few  of  his  more  intimate 
friends  from  the  pomp  of  Versailles,  but  gradually  it  grew 
until  it  became  one  of  the  most  ruinous  extravagances  of  the 
Grand  Monarque.  The  central  pavilion  (inhabited  by  the 
king  himself)  and  its  twelve  subsidiary  pavilions  were  in- 
tended to  suggest  the  Bun  surrounded  by  the  signs  of  the 
zodiac.  Seldom  visited  by  Louis  XV.,  and  wholly  abandoned 
by  Louis  XVI.,  it  was  demolished  after  the  Revolution,  its 
art  treasures  having  previously  been  dispersed,  and  all  that 
now  remains  consists  of  a few  mouldering  ivy-grown  walls, 
some  traces  of  parterres  wiih  magnificent  trees,  the  park, 
which  is  well  Btocked  with  game,  and  the  forest  of  8$ 
square  miles,  oue  of  the  most  pleasant  promenades  of  the. 
neighbourhood  of  Paris. 

Close  to  the  Seine,  half-way  between  Marly -le-Roi  and  St  Germain, 
is  the  village  of  Port-Marly  (600  inhabitants),  and  1 mile  farther 
up  is  the  hamlet  of  Marly-la-Machine.  Here,  under  Louis  XIV.,  an 
immense  hydraulic  engine,  driven  by  the  current  of  the  river,  was 
erected  ; it  raised  the  water  to  a high  tower  of  166  metre*  (608 
English  feet),  where  the  aqueduct  of  Marly  commenced  (2100  English 
feet  in  length,  75  in  height,  with  86  arches,  still  well-preserved), 
carrying  the  waters  of  the  8eine  to  Versailles.  The  first  engine  of 
Marly  began  to  work  in  1682,  but  it  was  necessary  to  modify  it  iu 
1803.  In  1826  a steam-engine  was  substituted,  and  since  1858  an 
atmospheric  engine  has  been  employed. 

MARMONT,  Auguste  Fr£d£bic  Louis  Vihse  de 
(1774-1852),  duke  of  Ragusa,  and  marshal  of  France,  one 
of  Napoleon’s  earliest  friends  and  most  trusted  generals, 
was  born  at  Chitillon-sur-Sesoe,  on  July  20,  1774.  -Ha 
was  the  son  of  an  ex-oflicer  in  the  army,  who  belonged  to 
the  petite  noblesse,  and  had  adopted  the  principles  of  the 
Revolution.  His  lovo  of  soldiering  soon  showing  itself,  his 
father  took  him  to  Dijon  to  learn  mathematics  prior  to 
entering  the  artillery,  and  there  he  made  the  acquaintance 
of  Bonaparte,  which  he  renewed  after  obtaining  bis  com- 
mission when  he  served  in  Toulon.  The  acquaintance 
ripened  into  intimacy;  Mannont  became  General  Bona- 
parte’s aide-de-camp,  and  accompanied  him  to  Italy  and 
Egypt,  winning  distinction  and  promotion  as  general  of 
brigade.  In  1799  he  left  Egypt  with  Bonaparte  to  the 
mercy  of  the  English ; he  was  present  at  the  revolution 
of  the  18th  Brumaire,  and  organized  the  artillery  for 
the  expedition  to  Italy,  which  he  commanded  with  great 
effect  at  Marengo.  For  this  he  was  at  once  made  general 
of  division.  In  1801  ho  became  iuspector-general  of 
artillery,  and  in  1804  grand  officer  of  the  Legion  of 
| Honour.  In  1805  be  received  the  command  of  a corps, 
with  which  he  did  good  service  at  Ulm.  He  was  then 
directed  to  occupy  Dalmatia  with  his  arjny ; he  defeated 
the  Russians  on  October  30  at  Castel  Nuovo,  and  occupied 
Ragusa.  The  next  five  yeare  were  the  most  creditable 
in  his  life;  he  was  both  military  and  civil  governor  of 
Dalmatia,  and  has  still  left  traces  there  both  in  great 
public  works  and  in  the  memories  of  the  people.  In  1807 
he  was  made  duke  of  Ragusa,  and  in  1809,  being  summoned 
up  to  the  help  of  Napoleon*  who  was  closely  beset  in  the 
island  of  Loban,  earned  the  marshal’s  baton  by  his  conduct 
At  Wagram.  In  July  1810  he  was  hastily  summoned  from 
his  palace,  where  he  lived  in  Eastern  luxury,  to  succeed 
M assent  in -the  command  of  the  French  army  in  the  north 
of  Spain,  called  the  army  of  Portugal.  The  skill^with 
which  be  manoeuvred  his  army  daring  the  year  be  com- 
manded it  has  been  always  acknowledged.  His  relief  of 
Ciudad  Rodrigo  in  the  autumn  of  181 1 in  spite  of  the  pre- 
sence of  the  English  army  was  a great  feat,  and  in  the 
tactics  which  preceded  the  battle  of  Salamanca  ho  had 
the  best  of  it.  The  extension  of  his  left  on  the  22d  July 
1812  was,  however,  fatal,  and  its  result  was  the  great 
defeat  of  Salamanca,  in  which  Marmont  was  severely 
wounded  in  the  right  arm  and  side.  He  retired  to  France 
to  recover,  and  was  still  hardly  cured  when  in  .April  1813 
Napoleon  gave  him  the  command  of  tbe  6th  ear  1 With 
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it  he  served  at  the  battle®  of  Lfitzen,  Bautzen,  and  Dresden, 
and  throughout  the  great  defensive  campaign  .of  181 4*. 
until  the  last  desperate  battle  before  the  walls  of  Paris, 
from  which  ho  drew  back  his  forces  to  the  commanding 
position  of  Essonne.  Here  he  had  20,000  men  in  splendid 
condition,  and  was  the  pivot  of  all  thoughts.  Napoleon 
said  of  Eason  ne,  “C’est  Ik  que  viendront  s’addrcsser  toutes  lea 
intrigues,  toutes  Jes  trahisoos ; aussi  y ai-je  placd  M arm  out, 
mon  enfant  dlevd  spua  ma  tente."  Marmimt  betrayed 
tills  trust  and  suffered  for  it  On  the  restoration  of  the 
Bourbons  he  was  made  a peer  of  France,  and  a major 
general  of  the  royal  guard,  and  in  1820  a knight  of  8t 
Esprit  and  a grand  officer  of  the  order  of  St  Louis,  but  he 
was  never  trusted,  never  popular.  He  was  the  znqjor- 
general  of  the  guard  on  duty  in  J uly  1 830,  and  was 
ordered  to  put  down  with  a strong  hand  any  opposition  to 
the  ordinances  (see  France).  After  persevering  some 
time  he  gave  way,  and  allowed  the  republicans  to  succeed 
in  their  revolution.  This  defection  brought  more  obloquy 
upon  him,  and  the  Due  d’Angouldme  even  ordered  him 
under  arrest,  saying,  M Will  you  betray  us,  as  you  betrayed 
him?”  After  this  Marmont  left  France  aud  wandered 
about  the  Coutinent  for  twenty  years,  publishing  many 
volumes  of  travels,  an  edition  of  Cajsar  and  of  Xenophon, 
and  his  Esprit  det  Institution*  J1  Hit  a ires.  Much  of  his 
time  was  spent  upon  his  Mimoires,  which  are  of  real  value 
for  the  military  history  of  his  time,  though  they  must  be  read 
a*  a personal  defence  of  himself  in  various  junctures  rather 
than  as  an  unbiassed  account  of  his  times.  They  show 
Marmont,  as  he  really  was,  an  embittered  man,  who  never 
thought  his  services  sufficiently  requited,  a great  artillery 
general  indeed,  but  without  the  fire  of  gculua  which  is 
so  striking  in  several  of  his  contemporaries,  and  above  all, 
a man  too  much  in  love  with  himself  and  his  own  glory  to 
be  a true  friond  or  a faithful  servant 


For  Mumont’s  military  ability  consult  Napier,  Jomiui,  and  the 
historians  of  the  time,  particularly  General  Pelet  Hia  own  works  are 
I'oyaye  tn  Honyrie,  kc. , 4 vole. , 1837  ; Voyage  en  Sidle,  1838  ; Esprit 
des  Institutions  Militairts,  1845  ; Cisar\  Xenophon  ; and  MSmoires, 
8 volt.,  puhliahod  after  his  death  in  1858.  See  also  a long  and 
careful  notice  by  Sainte-Beuve,  Causer  it*  du  l ,undi,  voL  vL 


MARMONTEI^  Jean  Francois  (1723-1799),  one  of 
the  most  distinguished  men  of  letters  in  Fans  during  the 
latter  half  of  the  18th  century,  was  born  of  poor  parents  in 
Limousin,  on  the  11th  July  1723.  After  studying  with 
the  Jesuits  at  Mauriac,  he  taught  in  their  colleges  at 
Clermont  and  Toulouse ; and  in  1745,  acting  on  the  advice 
of  Voltaire,  he  set  out  for  Paris  to  try  for  literary  honours. 
From  1748  to  1753  ho  wrote  a succession  of  tragedies 
which,1  though  for  the  most  part  considered  prolix  and 
artificial  by  modern  readers,  had  great  success  on  the  stage, 
snd  secured  to  Voltaire’s  new  disciple  a good  position  in 
literary  and  fashionable  circles.  Being  now  associated 
with  Diderot  and  D’Alembert,  he  wrote  for  the  great 
Encyclopedia  a series  of  articles  evincing  considerable 
critical  power  and  insight,  which  in  their  collected  form, 
under  the  title  Elements  de  Literature,  still  rank  among 
the  higher  French  classics.  He  also  wrote  several  comic 
operas,  the  two  best  of  which  probably  are  Sylvain  and 
Eimire  et  A tore.  In  1758  .he  gained  the  patronage  of 
Madame  Pompadonr,  and  was  soon  after  appointed  manager 
of  the  official  journal  Ij*  Mercure,  in  which  he  had  already 
commenced  a series  of  elegant  and  attractive  tales.  There 
were  the  Conte*  Mora uj;,  on  which,  according  to  some 
critics,  Mannontel’s  literary  reputation  mainly  rests. 
Their  merit  lies  partly  in  the  literary  style,  which  in 
delicate  finish  frequently  rivals  that  of  his  master  Voltaire, 
bat  mainly  in  their  graphic  and  charming  pictures  of 


V*  u *>«**,  1748  r ArUomine,  1749;  CiSopdtrt,  1750;  I 
B*aduU$,  1762  j 1/68. 


French  society  under*  Louis  XV..  After  being  elected  to 
the  French  Academy,  in  1763,  ho  appears  to  have  been 
ambitious  to  create  a new  literary  style,  exemplified 
notably  in  hia  dull  prose-epic  romance  BMtaire , now 
remarkable  ouly  on  account  of  a chapter  on  religious 
toleration  which  incurred  the  censure  of  the  Sorbonne  and 
the  archbishop  of  Paris.  Marmontel' retorted  in  Le*  Incas, 
by  tracing  the  cruelties  in  S|*ni*h  America  to  the  religious 
fanaticism  of  the  Roman  Catholic  invaders. 

After  being  appointed  historiographer  of  France,  secre- 
tary to  the  Academy  (1783),  and  professor  of  history  in 
the  Lyc6e  (1786),  Marmontel  in  1788  wrote  a history 
of  the  regency,  which  is  of  .ittlo  value.  To  compensate 
for  this,  however,  be  in  1795  began  his  Mcmoiret,  the 
moat  interesting  and  valuable  if  not  the  greatest  of  Iiis 
works,  being  a picturesque  review  of  his  whole  life,  a 
literary  history  of  two  important  reigns,  a groat  gallery  of 
portraits  extending  from  the  venerable  Massillon,  whom 
more  than  half  a century  previously  he  hod  seen  st 
Clermont,  to  the  fiery  Mirabeau  amidst  -the  tempestuous 
first  years  of  the  French  Revolution.  Reduced  to  poverty 
by  the  Revolution,  Marmontel  in  1792  retired  from  the 
Reign  of  Terror  to  Evreux,  and  soon  after  to  a cottage  near 
Oaillon,  in  the  department  of  Eure.  To  that  retreat  we 
owe  the  Memoir es,  and  thore,  after  a short  stay  in  Pari* 
when  elected  in  1797  to  the  Conscil  des  Anciens,  he 
died  on  the  31st  December  1799. 

See  Yillenave,  Notices  snr  Marmontel ; Sain  te- Den  ve.  dstrwWa, 
vol.  lv.;  Word  let,  Eiojt,  1805  ; Edinburgh  Review,  Jaauaiy  1306. 

MARMOT; A,  Sea  op.  See  Black  Sea. 

MARMOT.  The  word  marmot  may  be  considered  to 
includo  animals  belonging  to  the  three  following  genera:— 
the  true  marmots,  forming  the  genus  Arctomys  (“  beitf- 
mouse”),  so  called  from  the  thickset,  bear  like  form  of  its 
members ; the  prairie  marmots  of  North  America,  better 
known  as  the  “prairie  dogs”  ( Cynomys , “dog-mouse”); 
and  tho  pouched  marmots,  or  aousiiks,  comprising  the 
genus  Spermophiln *,  or  seed-lovers,  so  named  from  the 
character  of  their  food.  These  three  genera  are  all  closely 
allied  to  each  other,  and  together  form  the  subfamily 
A rdomyinst  of  the  great  squirrel  family,  the  Scivridse , of 
which  the  only  other  subfamily,  the  Seiurttut , conrists  of 
the  true  squirrels  (Sdurvs)  and  the  flying-squirrels  ( Ptero- 
mys).  The  members  of  the  marmot  subfamily  are  con* 
fined  to  the  northern  hemisphere,  and  in  fact  are  almost 
entirely  limited  to  the  north  temperate  zone,  in  marked 
contrast  to  the  genera  of  the  subfamily  Seiurinm,  which 
attain  their  greatest  development  in  tropical  or  semi 
tropical  countries. 

The  Ardomyintt  agree  in  the  possession  of  somewhat 
short,  stumpy  bodies,  comparatively  short  tails  (except  in 
certain  aousiiks),  aud  long  and  powerful  claws  suitable  for 
burrowing.  They  all  have  broad,  strung,  and  ungrooved 
incisors  or  cutting  teeth,  two  pairs  of  premolars  above  and 
one  below,  and  three,  pairs  of  true  molars  in  each  jaw. 
The  grinding  teeth  are  all  on  the  whole  very  similar,  the 
first  upper  premolar  much  smaller  than  the  others,  and 
nearly  round,  the  next  three  teeth  triangular  in  outline, 
and  each  with  either  two  or  three  transverse  grooves  upon 
the  crown  ; the  last  molar  is  rather  broader  and  more  com 
plicated  than  the  others,  as  is  shown  in  fig.  % Tho  general 
form  of  the  skeleton  is  very  similar  to  that  of  the  true 
squirrels,  but  the  bones  as  a rule  ore  stouter  and  heavier. 

1.  The  following  are  tho  generic  characters  of  Arctomys. 
External  form  stout  and  heavy,  ears  short,  toil  short  and 
haiiy.  cheek -pouches  rudimentary  or  absent.  Fore  feet 
with  four  well-developed  toes,  and  a rudimentary  thumb 
provided  with  a flat  nail ; skull  (see  Mammalia,  p.  417* 
fig.  92)  similar  in  general  form  to  that  of  tho  other  genera, 
bat  very  much  larger  aud  heavier,  tho  post-orbital  procotfwa 
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stouter,  oiid  at  right  angles  to  the  axis  of  the  skull.  In- 
cisors broad  and  powerful.  First  upper  premolar  nearly 
as  large  as  the  second.  Molar  series  nearly  parallel, 
scarcely  converging  behind  at  all. 

Tbo  various  species  of  marmot,  about  ten  in  number, 
are  all  much  alike  in  general  appearance,  ranging  in  size 
from  about  15  to  25  inches  in  length,  with  tails  from  3 to 
0 inches  long.  The  following  are  the  species  now  generally 
recognized,  though  the  Central-Asuitic  forms  arc  still  very 
imperfectly  known 

AreUmyt  mannotta,  Lion.,  southern  Europe,  the  Alps,  Pyrenees, 
and  Carp-i tti inns  ; A.  boixte,  Sclueb.,  eastern  Europe  niul  Siberia; 
A.  hiittnlayanut,  Hod^v,  south-west  Tibet;  A.  hcumclux  taunt, 
Hodgs.,  Nepal ; A.  ettmlatiu,  Jacquemont,  Cashmere;  A.  (fiehrout, 
Anderson,  Afghanistan  ; A.  an  rent,  Blauford,  TurV-»lan  ; A. 
m oaax,  Linn.,  eastern  North  America;  A . Jfavitcukr,  Aud.  and 
llach,  western  United  States;  A.  yruimotus,  Gincl.,  north -weateru 
North  America. 

It  will  thus  bo  seen  that  one  species  only  is  peculiar  to 
Europe,  and  three  to  North  America,  while  at  least  six,  and 
perhaps  more,  are  found  in  various  parts  of  Central  Asia, — 
one  of  these,  A.  bobw,  occurring  also  as  far  west  os  Russia 
and  eastern  Germany 


Fla.  1.— Alpine  ManuoL  [Arctomys  marmotta).  After  Bnehtn. 
The  following  account  of  the  habits  of  the  Alpine 
marmot,  A.jnannoUa,  extracted  from  Professor  Blasius'B 
well-known  work  on  tho  mammals  of  Germany,  applies, 
with  but  little  variation,  to  all  tho  members  of  the  genus. 

Marmots  live  high  up  in  the  snowy  regions  of  the  mountains, 
generally  preferring  exposed  dills,  whence  they  may  have  a clear 
view  of  any  approaching  danger,  for  which,  while  quietly  basking 
in  the  sun  or  actively  running  about  in  search  of  food,  a constant 
watch  is  kept.  When  one  of  them  raises  the  cry  of  warning,  the  loud 

C erring  whistle  so  well  known  to  travellers  in  the  Alps,  they  all 
stantly  take  to  llight  and  hide  thomanlve*  J*i  holes  and  crannies 
among  the  rocks,  often  not  reappearing  at  the  entrance  of  their 
lmlmg-plnces  until  several  hours  have  elapsed,  and  then  frequently 
standing  motionless  on  the  look-out  for  a still  longer  period.  Their 
food  consists  of  the  roots  and  leaves  of  various  Alpine  plants,  which, 
like  squirrels,  they  lift  to  their  mouths  with  their  fore  paws. 

For  their  winter  quarters  they  make  a large  round  burrow,  with 
hut  one  entrance,  and  ending  in  a sleeping-place  thickly  padded 
with  hay.  Hers  often  from  tcu  to  fifteen  marmots  pass  tbo  winter, 
all  lying  closely  packed  together  fast  asleep  until  the  spring.  On 
awaking,  hungry  with  their  long  fast,  they  remove  the  hay  with 
which  they  stuir  nn  the  doors  of  their  burrows,  and  resumo  their 
life  of  activity  and  watchfulness.  The  breeding  season  is  in  the 
early  summer,  when  they  bring  forth  from  four  to  six  young  ones, 
ineir  flesh,  although  coarse  and  rank,  is  eaten  by  the  peasants,  and 
their  fur,  though  of  but  little  value,  is  also  made  use  of. 

2.  Our  second  genus  is  Cynomyt,  containing  only  tho  well* 
koowa  “ prairie  dogs,”  or  mcro  correctly  " prairie  marmots," 


of  tho  United  States.  Thu  gene*  may  ba  characterized 
as  follows.  Size  and  form  intermediate  between  Arctom ys 
and  Sjxnnophilu*.  Ears  and  tail  short  Cheek-pouches 
shallow.  Fore. feet  with  five  daws,  that  on  the  thumb  as 
largo  as  that  on  thu  fifth  toe.  Skull  heavily  built  the 
post-orbital  processes  di- 
rected outwards.  Den- 
tition, as  shown  in  fig.  2, 
remarkably  heavy,  tho 
molar  teeth  differing 
from  those  of  Arctomys 
and  Spcrmophilua  by 
having  three  instead  of 
two  transverse  grooves 
on  their  crowns.  First 
premolar  nearly  as  largo 
as  the  second.  Molar 
series  strongly  converg- 
ent behind. 

Of  this  genus  two 
species  have  been  de- 
scribed, very  closely 
allied  to  each  other, 
but  separable  by  their 
slightly  different  size  Fio.  2.— Under  Side  of  Skull  of 

and  coloration.  The  Cynomyt  ludcvuianua. 

larger  ana  better-known  of  the  two  is  the  eastern  prairie 
marmot,  C.  ludovicianut , Ord.,  inhabiting  the  open  prairies 
of  the  central  United  States,  while  the  smaller  species, 
C.  Columbia  nut,  Ord.,  is  found  to  the  westward  as  far  as 
the  Rocky  Mountains. 

Tho  habits  of  tho  prairie  marmots  have  been  so  often 
described  that  every  oue  is  familiar  with  their  custom  of 
forming  their  burrows  in  groups  or  “ towns,”  of  sitting 
outside  to  watch  intruders,  and  of  making  the  peculiar 
barking  sound  frof.  which  they  havo  derived  their 
erroneous  popular  name  of  prairie  dogs.  In  the  burrows 
made  by  them  there  are  commonly  found  three  strange 
and,  notwithstanding  tho  earlier  travellers’  talcs,  certainly 
unwelcome  visitors,  namely,  rattlesnakes,  owls,  and  weasels, 
all  of  which  at  times  probably  prey  upon  the  young 
marmots.  Prairie  marmots  do  not  truly  hibernate 
although  in  tho  more  northern  and  colder  parts  of  their 
range  they  retire  to  their  burrows  during  the  very  severest 
weather.  They  feed  on  grasses  ond  roots,  for  whose 
mastication,  however,  their  grinding  teeth  oppear  to  be 
unnecessarily  powerful. 

3.  The  last  genus  to  which  tho  name  marmot  may  be 
applied  is  that  of  the  souslik9  or  pouched  marmots 
(Upcrmophilut),  of  which  the  following  are  the  characters 
Size  much  smaller  than  that  of  Arctomys  or  Cynomyt,  and 
form  more  slender  nnd  squirrel-like.  Tail  very  variably 
from  1 to  8 or  9 inches  in  length.  Check-pouches  always 
present  Fore  feet  with  four  well-developed  toes  and  a 
rudimentary  thumb,  of  which  the  claw  may  be  either 
present  or  absent  Skull  much  more  lightly  built  than 
that  of  either  of  the  preceding  genera,  and  the  post- 
orbital processes  slender  and  directed  backwards.  Molar 
series  nearly  parallel,  as  in  Arctomys,  but  all  much  smaller 
and  lightor;  tho  first  premolar  simply  rounded,  nevermore 
than  about  one  third  of  the  size  of  the  second. 

The  members  of  this  large  genus  present  a far  greater 
range  of  variation  thin  is  found  among  the  true  marmots, 
some  of  them,  such  as  the  European  souslik,  being  scafccly 
as  large  03  a common  squirrel,  almost  entirely  without 
external  cars,  and  with  the  tail  reduced  to  a mere  stump, 
barely  an  inch  long,  whilo  others  again  are  more  than 
three  times  this  size,  with  long  and  often  tufted  cars  and 
long  bushy  squirrel  like  tails.  Theso  differences,  and 
other  corresponding  cranial  ones,  havo  caused  the  genua 
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to  be  divided  into  the  three  following  subgenera.*— 
Spermopkilus  proper,  containing  thirteen  or  fourteen 
species,  of  snail  sire,  with  rudimentary  ear-conches, 
short  stumpy  tails,  and  comparatively  large  teeth; 
Otoiptrmophil us,  two  species,  of  squirrel-Uke  build,  with 
largo  and  tufted  ears,  and  long  bushy  tails ; and  JctiJomy s, 
•with  four  species,  of  very  Blender,  weasel-like  form,  with 
short  ears,  long  but  slender  tails,  and  comparatively  small 
teeth.  The  last  two  subgencre  are  confined  to  North 
America,  whilo  the  range  o?  the  firet  is  extremely  similar 
to  that  of  Ardomyt,  although  certain  species  penetrate 
somewhat  farther  south  in  the  New  World,  and  none  are 
found  so  far  west  in  Europe.  Professor  Blaaius  gives  the 
following  details  of  the  habits  of  the  common  European 
souslik  (S,  cittl'us,  L.). 

It  lives  in  dry  tieelsas  plains,  especially  on  a sandy  or  clayey  soil, 
-and  ia  never  found  either  in  forests  or  on  swampy  ground.  It  forms 
burrows,  often  8 or  8 feet  deep,  in  which  food  is  stored  up  and  the 
winter  sleep  takes  place.  Each  burrow  has  bu  t one  entrance,  which 


is  closed  up  when  winter  approaches, — a second  hole,  however,  being 
previously  formed  from  the  sleeping-place  to  jost  below  the  surface 
of  the  ground.  Tbia  second  hole  is  opened  the  next  year,  and  used 
as  the  ordinary  entrance,  so  that  the  number  of  closed  up  holes 
round  a burrow  gives  an  indication  of  the  length  of  time  that  it  has 
been  occupied.  Souslika  ordinarily  feed  on  roots,  seeds,  berries, 
Ac.,  but  occasionally  also  on  animal  food,  preying  readily  on  eggs, 
small  birds,  and  mice,  the  remains  of  these  latter  being  often  found 
in  their  burrows.  They  bring  forth  in  the  spring  from  four  to  eight 
young  ones,  which,  if  taken  early,  may  be  easily  tamed.  They  are 
often  eaten  by  tho  peasants,  the  inhabitauts  of  the  Russian  tteppes 
considering  tneir  flesh  an  especial  delicacy.  (0.  T.) 

MARNE,  a department  of  6he  nortb-eaat  of  France, 
made  up  from  Champagne-Pouilleuse,  Rdraois,  Perthoia, 
V allage,  and  La  Brie- Cham  perioise,  districts  formerly  be- 
longing to  Champagne.  Its  chief  town,  Chfiloos  sur- 
Mame,  is  92  miles  in  a direct  line  east  of  Pvi*.  Bounded 
on  Ihe*  W.  by  Seine-ebMarne  and  Aisne,  on  the  N.  by 
Ardennes,  on  the  K by  Meuse,  on  the*  S.  by  Uaute-Marne 
and  Aube,  it  is  situated  between  48*  31'  and  49*  26'  N 
lat.,  and  3’  25'  and  5“E.  long.  Its  greatest  length  from 
north-east  to  south-west  is  73  miles,  and  the  area  3159 
square  miles  About  one  half  of  this  consists  of  Cham- 
pagnc-Pouilleuse,  a monotonous  and  barren  plain  covering 
a bed  of  chalk  1300  feet  in  thickness.  On  tho  west  and 
on  the  east  it  is  commanded  by  two  ranges  of  hills.  The 
highest  point  in  the  department  (920  feet)  is  in  the 
hill  district  of  Rheims,  which  rises  to  the  south-west  of  the 
town  of  the  same  name,  between  the  Vesle  and  the  Marne. 
Tho  lowest  level  (164  feet),  where  the  Aisne  leaves  the 
department,  is  not  far  distant  To  the  south  of  the 
Marne  the  hills  of  Rheims  are  continued  by  the  heights  of 
La  Brie  (700  to  800  feet).  All  these  belong  geologically 
to  the  basin  of  Paris.  They  slope  gently  towards  the  west, 
but  command  the  plain  of  Champagne-Pouilleuse  by  a 
steep  descent  on  the  east  On'  the  further  side  of  the 
plain  are  tho  heights  of  Argonne  (860  feet),  formed  of  beds 
of  the  Lower  Chalk,  and  covered  by  forests ; they  unite 
the  calcareous  formations  of  Langrea  to  tho  schists  of 
Ardennes,  and  a continuation  of  them,  stretches  southward 
into  Perthoia  and  tho  marshy  Borage.  The  department 
belongs  entirely  to  the  Seine  basin,  but  of  that  river  there 
are  only  13  miles,  in  the  south-west;  it  there  receives  the 
Aube,  which  has  10  miles  within  the  department.  The 
principal  river  is  tho  Marne,  which  runs  through  tho 
department  for  105  miles  in  a great  sweep  concave  to  the 
south- west,  passing  Vitry-le-Francois,  ChAlons,  £pernay, 
and  Dormans  In  its  course  through  the  department  it 
falls  from  410  to  213  feet  The  principal  tributaries  are 
the  Saulx  (which  receives  the  Ornain)  on  the  right,  and  on 
the  left  tho  Blaise,  which  waters  Vassy,  tho  Somme  Soude, 
and  the  Surmelin  (with  its  tributary  the  Dhuis),  whence 
Paris  is  supplied  ; besides  the  Petit  Morin  and  the  Grand 
Morin.  Of  the  last  three  only  tho  upper  courses  lie  within 
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the  department  The  Aisne  enters  the  department  at  a 
point  12  milea  from  its  source,  and  traverses  it  for  35 
miles,  watering  Ste  Menehould.  Two  of  its  affluents  ott 
the  left,  tho  Suippe  and  the  Vesle,  on  which  stands  Rheims,' 
have  a longer  course  from  Bouth-east  to  north-west  serosa 
the  department 

Marne  has  the  climate  of  the  region  of  the  Seine ; tho  annunt 
meau  temperature  is  60*  Fahr.,  tho  rainfall  about  24  inches.  Of 
tho  total  area  about  three-fourths  con&iata  of  arablo  land,  and  a 
sixth  is  under  forest,  whilst  a twenty-fifth  is  tnemuow  land. 
Vineyards  cover  837  square  miles.  The  deportment  is  largely 
stocked  with  sheet)  (838,000,  of  which  133,000  ore  a mixed  merino 
breed,  whoso  woof  is  u*ed  in  tho  msnufacture  of  mcriooca,  flannels, 
tnd  cashmeres).  Cattle  are  estimated  to  number  95,280  ; horses, 
53,000;  pigs,  62,000;  goats,  8000;  and  asses,  6000;  these  laot 
are  used  in  the  narrow  pathways  which  intersect  tho  vineyard*. 
About  600,000  lb  of  honey  and  240,000  1I>  of  wax  are  produced. 
Tho  vineyards,  though  not  of  great  extent,  are  of  high  value 
from  the  quality  of  their  prod  acta.  The  manufacture  of  the  apark- 

- — * — -•  *-  an  important  industry,  of  which 

are  the  chief  centres.  The  yearly 
value  of 


ling  wines  of  Champagne  ia  an  important  industry ,^of  which 
H penny,  Rheims,  and  ChAlons  "** 

exportation  is  about  20,000,0< 
half  a crown  a bottle.  Cereals  are  grown  in  excess  of  tho  local 
consumption.  Corn,  hay,  rye,  barley,  potatoes,  aud  beetroot  are 
tho  chief  crops.  Several  communes  supply  the  more  vsluable  vege- 
tables. In  1881  the  produce  of  wine  was  more  than  144  million 
gallons.  The  principal  orchard  fruits  are  the  apple,  plum,  and 
cherey.  Pine  woods  are  largely  planted  in  Champsgne-rouilleuMi 
The  department  produces  iron  ore,  phoaphate  of  lime,  quantities 
of  turf,  and  excellent  millstones  and  stone  for  building 
The  chief  industry  is  that  in  wool,  which  has  brought  together, 
in  the  neighbourhood  of  Rheims,  establishments  for  spinning 


carding,  dyeing,  and  weaving.  The  materials  wrought  sreflenm 
rnerinoes,  tartans,  shawls,  rugs,  and  fancy  articles.  In  1879  the 
aggregate  length  of  the  various  stuffs  measured  at  Rheims  waa 
12,198  miles.  This  business  alone  occupies  30,000  operatives  in 
the  department,  and  produces  annually  nearly  800,000  pieces, 
valued  at  £18,000,000.  Hosiery  in  woollen  employs  420  looms, 
and  in  cotton  1800.  Marne  contains  blast-furnaces,  iron,  copper, 
and  bell  foundries,  and  manufactories  of  agricultural  implements. 


besides  these  there  are  tan  yards,  currying  and  Icather-drcssina 
establishments,  and  glassworks,  which,  with  sugar- works  and 
breweries,  complete  the  list  of  the  most  imp 
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with  sugar-works  and 
important  industries!. 
Biscuits  and  gingerbread  are  a specialty  of  Rbeimo.  Tho  chief 
imports  are  wool,  coal,  and  colonial  wares  ; tho  exports  are  wine, 


import 

grain, 


live  stock,  atone,  whiting,  pit- props,  and  woollen  stuffs. 
Transport  is  supplied  by  the  river  Marne  and  the  canal  connecting 
it  witn  the  Rhine  and  with  tho  Aisne,  and  by  300  milea  of  railway. 
The  population  in  1381  was  421,027,  an  increase  of  116,371  since 
1801.  There  are  five  orrondiasements—  thooo  of  Cbilons  (tho 
chef-lieu),  lipernay,  Rheims,  Ste  Menehould,  and  Vitry-lo- Francois. 
Tho  department  belongs  partly  to  the  archbishopric  of  Rheims  aud 
partly  to  the  see  of  ChAlons.  Chitons  is  the  headquarters  of  the 
6th  army  corps;  to  the  north  of  Uu  town  ia  the  great  camp 
devoted  to  military  exercisea. 

MARNE,  Haut*-,  a department  of  eastern  France,  made 
up  for  the  most  part  of  districts  belonging  to  tho  former 
province  of  Champagne  (Bassigny,  Perthoia,  Vallage),  with 
smaller  portions  of  Lorraine  and  Burgundy,  and  some 
fragments  of  FrancheComtA  It  lies  between  47®  35'  and 
48°  40'  N.  lat,  and  between  4®  40'  and  5°  55"  E.  long., 
the  capital,  Chaumont,  being  133  miles  east-south -east 
from  Paris  in  a direct  line,  and  it  is  bounded  on  the  N.E. 
by  Meuse,  on  the  E.  by  Vosges,  on  tie  S.E.  by  Hanta- 
SaOne,  on  the  S.  and  &W.  by  Cote  d’Or,  on  the  W.  by 
Aube,  aud  on  the  N.W.  by  Marne.  Tho  extreme  length 
from  north-north-west  to  south -eouth-east  is  81  miles,  and 
tho  area  2402  square  miles.  Its  greatest  elevation  (1693 
feet)  is  in  the  plateau  of  Langres,  between  the  sources 
of  tho  Marno  and  those  of  the  Aube;  tho  watershed 
between  tho  basin  of  the  Rhone  on  the  south  and  those 
of  tho  Seine  and  Meuse  on  the  north,  which  is  formed 
by  the  plateau  of  Langres  and  tho  Monts  F&ucilles,  has 
an  average  height  of  1500  or  1600  feet  The  country 
descends  rapidly  towards  tho  south,  but  in  very  gentle 
slopes  northwards.  To  tho  north  is  Bassigny  (“  pay  baa,** 
as  distinguished  from  the  highlands),  a district  of  country 
characterised  by  monotonous  flats  u small  fertility,  and 
generally  under  wood.  Tho  lowest  lovel  of  the  deyojtjneni 
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is  360  feet  llydrographically  Haute-Marne  belongs  for 
the  most  part  to  the  basin  of  the  Seine,  the  remainder  to 
those  of  the  Khone  and  the  Meuse.  The  priucijul  stream 
is  the  Marne,  which  rises  here,  and  has  a course  of  75 
miles  within  the  department.  Among  the  more  important 
affluents  of  the  Marne  ore  on  the  right  the  Rognon,  and 
on  the  left  the  Blaise,  one  of  the  riven  of  franco  most 
fully  utilized  for  the  supply  of  water-power.  The  Saulx, 
another  tributary  of  the  Marne  on  the  right,  also  rises  in 
Haute-Marne.  Westward  the  department  is  watered  by 
the  Aubo  and  its  tributary  the  Aujon,  both  of  which  have 
their  sources  on  the  plateau  of  Langres.  The  Meuse  also 
rises  iu  the  Monts  Paucities,  and  has  a course  of  31 
miles  within  Haute-Marne.  On  tbo  Mediterranean  side 
the  department  sends  to  the  Sione  the  Apence,  the  Am&nce, 
the  Salon,  and  the  Vinge&nne.  The  climate  ia  partly  that 
•f  the  Seiue  region,  partly  that  of  the  Vosges,  and  partly 
that  of  the  Rhone ; the  moon  temperature  is  51*  F.,  nearly 
that  of  Paris ; the  rainfall  is  slightly  below  the  average  for 
France. 

Of  the  total  area  rather  more  than  one  half  is  arable,  about  a 
third  is  under  wood,  a twentieth  under  meodow,  and  a fortieth  is 
occupied  by  vineyard*  There  are  99,000  horses  (extensively 
bred  in  Baaaigny),  86,000  head  of  cuttlo,  170,000  aheep,  68,000  pigs, 
6000  goats,  25,000  beehives,  and  a large  quantity  of  all  kinds  of 
poultry.  Though  not  very  fertile,  the  soil  is  well  cultivated,  find 
m 1878  yielded  1,271,363  hectolitres  of  wheat,  144,348  of  barley, 
1,446,421  of  oats,  1.177,187  of  potatoes,  beside*  meal  in,  rye, 
buckwheat,  dried  legumes,  colza,  beetroot,  and  hemp.  Upward*  of 
8 million  gallons  of  wine  of  ordinary  quality  were  produced  in 
1881.  The  timber  consists  chiefly  of  oak,  beech,  elm,  ash,  maple, 
birch,  and  aspen  ; the  orchards  produce  cherries,  apples,  pears,  and 
prune*  The  department  is  venr  rich  in  iron  ; the  annual  output 
of  300,000  tons  is  exceeded  only  by  that  of  Meurthe-et-Moaelle. 
Building  and  raving  stones  are  nuarried.  The  warm  springs  cf 
bourboono-Iea-Uains  are  among  the  longest- known  and  most  fre- 
Itented  in  France.  The  leading  industry  is  the  metallurgical ; in 
tft81  76,000  tons  of  pig  iron  and  85,000  of  wrought  iron  were  pro- 
duced. The  establishments  include  blast  furnaces,  foundries,  forges, 
plate-rolling  works,  and  ahopafor  nailmaking  and  smith  work  of 
various  descriptions.  St  Diner,  the  plsce  of  largest  population,  is 
the  chief  centra  of  manufacture  and  distribution.  The  cutlery  trade 
aloue  occupies  6000  persons  in  the  neighbourhood  of  Langres.  The 
department  employs  1800  spindles  in  the  woollen  manufacture  ; 
glove-making,  basket-making,  brewing,  tanning,  and  other  industries 
*re  also  carried  on.  The  principal  import  is  coal,  while  iron,  atone, 
wood,  and  cereals  are  exported.  The  population  in  1876  was 
253,943,  making  an  increase  of  27,288  tine*  1801.  There  are 
three  arrondissementa  (Chaumont,  Langres,  and  VaasyX  the  capital 
being  Chaumont. 

MAROCCO.  See  Morocco. 

MARONITES  (Syriac,  MOnlndyt  ; Arabic,  Mawdrina), 
an  ecclesiastical  community,  and  therefore  also,  according  to 
the  usage  of  the  Christian  East,  a distinct  political  or  social 
body,  found  mainly  in  or  near  the  Lebanon,  acknowledg- 
ing the  headship  of  tbo  pope  and  the  Latin  standard  of 
orthodoxy,  bat  still  retaining  some  peculiar  privileges, 
including  the  use  of  a Syriac  service — which  few  even  of 
the  priests  now  understand — and  permission  for  the  inferior 
clergy  to  marry.  M&ronite  writers,  trained  either  at  Rome 
fin  the  M&ronite  college,  founded  by  Gregory  XIIL  in 
1584)  or  under  Roman  influences,  have  not  unnaturally 
striven  to  prove  that  tbeir  church  was  always  in  essential 
accord  with  the  Church  of  Rome  except  in  ritual,  but  there  is 
clear  evidence  that  this  is  incorrect  The  earliest  references 
to  the  Maronitcs  (beginning  in  the  8th  century)  leave  no 
doubt  that  they  were  Monothelites,  and  there  is  contem- 
porary evidence  (William  of  Tyre)  that  they  only  abjured 
their  heresies  in  1182,  when  with  tbeir  patriarch  and 
some  bishops  they  joined  the  Latin  Church.  Even  in  later 
times  it  has  cost  Romo  much  pains  and  money  to  attach 
them  closely  to  herself  and  produce  real  conformity  to  Latin 
or  ultimately  to  Tridentine  orthodoxy.  The  origin  of  the 
Maronites  and  their  earlier  history  are  obscure.  The  name 
is  no  doubt  connected  with  the  monastery  of  St  Maron. 
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near  tue  source  of  the  Orontcs,  one  of  the  chief  monasteries 
of  Syria  iu  the  6th  century ; 1 the  Maronites  themselves 
(Assemani,  LiL  Or.,  i.  496  sq.)  have  much  to  tell  of  tbeir 
great  patriarch  John  Maron,  or  rather  John  of  Maron,  who 
studied  at  the  convent  of  St  Maron,  converted  the  Lebanon 
to  orthodoxy,  and  died  707  A.D.  Much  of  the  history  of 
this  personage  is  certainly  fabulous.2 

Though  the  Maronitc  college  at  Rome  sent  lortb  some 
distinguished  scholars— tbe  gram  am  rian  Am  fra,  Gabriel 
Sionits,  Abraham  Ecchellensis,  and  the  three  Assemanis — 
the  Maronite  community  never  took  on  much  Western 
culture.  A simple  warlike  race,  they  long  maintained  a 
great  measure  of  internal  freedom  under  tbeir  native t 
nobility,  only  paying  tribute  to  the  pasha  of  Tripoli ; and 
for  a time,  when  the  princely  house  of  Sbih&b  left  Islam 
and  became  Maronites,  they  greatly  outweighed  the  Druses 
in  their  influence  in  the  Lebanon.1  Since  the  fall,  in  1840, 
of  the  Maronite  emir  Besblr,  who  was  only  by  outward  pro- 
fession & Moslem,  their  power  has  sunk.  For  their  subse- 
quent history  see  vol  vii.  p.  486,  and  for  statistics,  Ac., 
at  the  present  time,  see  Lebanon. 

The  seat  of  the  Maronite  patriarch  is  at  &&no6bln 
(Cajnobium);  the  bishoprics  are  Aleppo,  Baalbek,  Jebeil, 
Tripoli,  Ehden,  Damascus,  Beirut,  Tyre,  and  Cyprus. 

Sec  in  general  Le  Qoien,  Orient  Christiania,  iu.  1-100 ; Nairon,' 
De  oripirte,  etc.,  MaronUamm,  Home,  1679  ; Dandini’a  account  of 
the  mission  of  1596  in  the  Frepch  translation  with  R.  Simon's  note* 

( Voyage  du  Mont  Lebanon , Paris,  1685);  Schnurrtr,  De  Eceltsia 
Maronittca,  1810-1811;  and  Rudiger’#  article  “ Maroniten  " in 
Herzog's  Rcal-Ency^. 

MAROONS.  A nlgre  matron  is  defined  by  Littrd  as  a 
fugitive  slave  who  betakes  himself  to  the  woods  ; a similar 
definition  of  cimarron  (apparently  from  cima,  a mountain 
top)  is  given  in  the  Dictionary  of  the  Spanish  Academy. 
The  old  English  form  of  the  word  is  tymaron  (see 
Hawkins’s  Voyagt,  sec.  68).  The  designation  in  modern 
English  is  applied  almost  as  a proper  namo  to  the 
descendants  of  those  negroes  in  Jamaica  who  at  the  first 
English  occupation  in  the  17th  century  fled  to  the  moun- 
tain* See  voL  xiil  p.  550. 

MAROS-VASARHELY,  a royal  free  town  of  Hungary, 
and  capital  of  the  Transylvanian  county  of  Maroe-Torda,  is 
situated  on  the  Maroa  and  on  the  Hungarian  Eastern 
Railway,  50  miles  north  east  of  Hermannstadt,  in  46*  30r 
N.  lat,,  24*  31'  E.  long.  It  ia  the  seat  of  the  “ royal  table  ” 
court  of  appeal  for  the  Transylvanian  circle,  of  royal  and 
circuit  courts  of  law,  of  a board  of  works,  and  of  office* 
of  assay  and  of  the  Government  tobacco  monopoly  ; as  also 
the  headquarters  both  of  the  militia  and  regular  iufantry 
for  the  district  The  town  is  well  built,  partly  upon 
rising  ground,  aud  has  a citadel  with  barracks,  three 
churches  (one  large  ard  handsome),  and  a college  belonging 
to  the  Calvinists ; Roman  Catholic  and  Greek  Orthodox 
churches,  religions  houses,  and  schools ; a public  library 
of  80,000  volumes,  with  a picture  gallery  and  fine  collec- 
tion of  minerals ; & theatre,  a hospital,  and  several  philan- 
thropic and  industrial  institutes.  The  trade  is  chiefly  in 
timber,  planks,  materials  for  house-roofing,  grain,  wine, 
tobacco,  aud  other  products  of  the  neighbourhood.  Both 
weekly  and  special  markets  are  held.  At  the  end  of  18SO 
the  population  amounted  to  12,843  (6265  males,  6578 
females;,  Magyars  and  Roumanians  by  nationality. 

• 

1 The  rains  of  this  place  are  described  by  Robinson,  Bib.  Researches, 
ill.  539  ; Renan,  Phinieie,  p.  119. 

* The  John  of  Maroa  known  to  Bor-Hebneas  (C&ro*.  Seda.,  1.  463), 
an<l  placed  In  the  10th  century,  was  apparently  a Mooopbyaite.  That 
Monophysite  as  well  as  Monothelite  doctrine  was  once  current  among 
the  Maronite*  appear*  from  various  thing*  in  their  ecclesiastical  books, 
which  they  now  try  to  explain  away  or  reject  as  Interpolations. 

* See  Niebuhr,  liciscbctchr. , voL  iL ; Volney,  Voyage ; Robinson  ’ 
Researches,  u.  506, 
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MAROT,  Cl£mevt  (149G-1544),  ono  of  the  most  agree- 
able if  not  one  of  tho  greatest  poets  of  France,  and  a figure 
'of  all  but  the  first  importance  in  her  literary  history,  was 
)>orn  at  Cahors,  the  capital  of  tho  province  of  Quercy, 
eomo  time  during  tho  winter  of  the  year  149G-97.  Ue 
was,  however,  not  a southern  by  blood,  at  least  by  his 
father’s  side.  That  father,  Jean  Marot,  whose  more  correct 
name  appears  to  have  been  Mares,  Marais,  or  Marets,  was 
a Norman  of  the  neighbourhood  of  Caen.  He  was  himself 
a poet  of  considerable  merit,  and  held  the  post  of  escripvain 
(apparently  uniting  the  duties  of  poet  laureate  and  historio- 
grapher) to  Anne  of  Britanny.  He. bad  however,  on  what 
business  or  in  what  capacity  is  not  known,  resided 
in  Cabors  for  a considerable  time,  and  was  twice  married 
there,  his  second  wife,  whose  name  is  not  known,  being 
the  mother  of  Clement  The  boy  was  “brought  into 
France  ” — it  is  his  own  expression,  and  is  not  unnoteworthy 
as  showing  the  6trict  sense  in  which  that  term  was  still 
used  at  the  beginning  of  the  16th  century — in  1506,  and 
he  appears  to  have  been  educated  at  the  university  of  Paris, 
and  to  have  then  begun  the  study  of  the  law.  But,  whereas 
most  other  poets  have  had  to  cultivate  poetry  against  their 
father’s  will,  Jean  Marot  took  great  pains  to  instruct  bis 
son  in  the  fashionable  forms  of  versemaking,  which  indeed 
required  not  a little  instruction.  It  was  the  palmy  time  of 
the  rhetoriyueurt,  poets  who  combined  stilted  and  pedantic 
language  with  an  obstinate  adherence  to  the  allegorical 
manner  of  the  15th  century  and  to  the  most  complicated 
and  artificial  forms  of  the  Ballade  and  the  Rondeau* 
Clement  himself  practised  with  diligence  this  poetry 
(which  ho  was  to  do  more  than  any  other  man  to  over- 
throw), and  lie  has  left  panegyrics  of  its  coryphaeus 
Guillaume  Cretin,  the  unfortunate  suggester  of  the  Ramina- 
grobis  of  Rabelais.  Nor  did  he  long  continue  even  a 
nominal  devotion  to  law.  He  became  page  to  a certain 
Messire  de  Neuville,  and  this  opened  to  him  the  road  of 
court  life.  Besides  this,  his  father’s  interest  must  have 
been  not  inconsiderable,  and  the  house  of  Valois,  which  was 
about  to  hold  the  throne  of  France  for  the  greater  part  of 
a century,  was  devoted  to  letters.  As  early  as  1514,  before 
the  accession  of  Francis  L,  Clement  presented  to  him 
his  Judgment  of  Minos , aod  shortly  afterwards  he  was 
either  styled  or  styled  himself  facteur  (poet)  de  la  reine 
to  Queen  Claude.  In  1519  he  was  attached  to  the  suite 
of  Marguerite  d’AngoulGme,  the  king's  sister,  who  was  for 
many  years  to  be  the  mainstay  not  only  of  him  but  of  almost 
all  French  men  of  letters.  In  1524  ho  drew  95  livres 
annually  from  her  as  a pension,  and  he  had  a post  in  the 
household  of  her  husband  the  Due  d’Alen^on.  It  is 
certain  that  Marot,  like  most  of  Marguerite’s  literary  court, 
and  perhaps  more  than  most  of  them,  was  greatly  attracted 
by  her  gracious . ways,  her  unfailing  kindness,  and  her 
admirable  intellectual  accomplishments,  but  there  is  not 
the  slightest  ground  for  thinking  that  bis  attachment  was 
other  tb&n  platonic.  Indeed  the  most  famous  passage  of 
his  poems  which  relates  to  the  future  queen,  in  which  bo 
describes  her  “ Bweet  refusal  with  a sweeter  smile,"  is 
tolerably  decisive  on  the  point.  It  is,  however,  evident 
that  at  this  time  either  sentiment  or  matured  critical 
fudgment  effected  a great  change  in  his  style,  a change 
which  was  wholly  for  the  better.  At  the  aam’.  rtimo  ho 
celebrates  a certain  Diane,  whom  it  has  been  sought  to 
identify  with  Diano  de  Poitiera  There  is  nothing  to 
support  this  idea  and  much  against  it,  for  it  was  an  almost 
invariable- habit  of  the  poets  of  tho  16th  century,  when  the 
mistresses  whom  they  celebrated  were  flesh  and  blood  at 
til  (which  was  not  always  the  case),  to  celebrate  them  under 
pseudonyms.  In  the  same  year  1524,  Marot  accompanied 
Francis  on  his  disastrous  Italian  campaign.  He  was 
wounded  and  taken  at  Pavia,  but  Boon  released,  and  ho  was 
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back  again  at  Paris  by  the  beginning  of  1 His  luck  hod ’ 
however,  turned.  Marguerite  for  intellectual  reasons,  and 
her  brother  for  political,  had  hitherto  favoured  the  double 
moveraentof  AvfUtirung,  partly  humanist,  partly  Reforming, 
which  distinguished  the  beginning  of  the  century.  For- 
midable opposition  to  both  forms  of  innovation,  however, 
now  began  to  bo  manifested,  and  Marot,  who  was  at  no 
time  particularly  prudent,  was  arrested  on  a charge  of 
heresy  and  lodgod  in  the  Chatelet,  February  1526.  Bat 
this  was  only  a foretaste  of  the  coming  trouble,  and  a 
friendly  prelate,  acting  for  Marguerite,  extricated  hint  from 
his  durance  before  Easter.  The  imprisonment  gave  him 
occasion  to  write  a vigorous  poem  on  it  entitled  £nftr,  which 
was  afterwards  imitated  by  his  luckless  friend  Dolet  His 
father  died  about  this  time,  and  Marot  seems  to  have  been 
appointed  to  the  place  which  Jean  had  latterly  enjoyed,  that 
of  valet  do  chambre  to  the  king.  He  was  certainly  a mem- 
ber of  the  royal  household  in  1528,  with  a stipend  of  25() 
livres,  besides  which  he  had  inherited  property  in  Quercy. 
In  1530,  probably,  he  married.  Next  year  he  was  again 
in  trouble  for  heresy,  and  was  again  rescued ; this  time  the 
king  and  queen  of  Navarre  seem  to  have  bailed  him  thcra- 
ftelves.  In  1532  he  published,  tinder  the  title  of  Ado/eo- 
cence  Clementine , a title  the  characteristic  grace  of  whicn 
excuses  its  slight  savour  of  affectation,  the  first  printed  col- 
lection of  his  works,  which  was  very  popular,  and  was  fre- 
quently reprinted  with  additions.  Dolet's  edition  of  133& 
is  believed  to  be  the  most  authoritative.  Unfortunately, 
however,  the  poet’s  enemies  were  by  no  means  discouraged 
by  their  previous  ill  success,  and  th3  political  situation  was 
very  unfavourable  to  the  Reforming  party.  In  1535  Marot 
was  again  summoned  to  appear  on  the  charge  of  heresy,  and 
this  time  he  was  advised  or  thought  it  best  to  fly.  He 
passed  through  Blarn,  and  then  made  his  way  to  Rente  of 
Ferrara,  a supporter  of  the  French  Reformers  as  steadfast 
as  her  aunt  Marguerite,  and  even  more  efficacious,  because 
her  dominions  were  out  of  France.  At  Ferrara  lie  wrote  a 
good  deal,  his  work  there  including  his  celebrated  B/asont 
(adescriptive  poem, improved  upon  medieval  models),  which 
set  all  the  verse  writers  of  France  imitating  them.  But  the 
duchess  Rcnde  was  not  able  to  persuade  her  husband,  Ercole 
d'Eate*  to  share  her  views,  and  Marot  had  to  quit  the  city. 
He  then  went  to  Venice,  but  before  very  long  obtained  per 
mission  to  return  to  France.  Francis  himself,  though  a 
fickle  and  unsafe  patron,  was  attached  to  him,  and  in  1539 
gave  him  a house  and  grounds  in  the  suburbs.  It  was  at 
this  time  that  bis  famous  translations  of  the  Psalms 
appeared.  The  merit  of  these  has  been  sometimes  denied, 
owing  apparently  to  the  absurd  partiality  which  seems  in 
the  case  of  some  critics  to  make  it  impossible  for  the  reader 
to  appreciate  the  manner  of  a work  to  the  matter  of  which 
he  is  opposed  on  political  or  religious  grounds.  It  is,  how- 
ever, considerable,  and  the  powerful  influence  which  the 
book  exercised  on  contemporaries  is  not  denied  by  any  one. 
The  great  persona  of  the  court  chose  different  pieces,  each 
as  his  or  her  favourite.  They  were  sang  in  court  and  city, 
and  they  are  said,  with  exaggeration  doubtless,  but  still 
with  & basis  of  truth,  to  have  done  more  than  anything  else 
to  advance  the  cause  of  tho  Reformation  in  France.  Indeed 
the  vernacular  prose  translations  of  the  Scriptures  were  in 
that  country  of  little  merit  or  power,  and  the  form  of  poetry 
was  still  preferred  to  prose,  even  for.  the  most  incongruous 
subjects.  At  the  same  time  Marot  engaged  in  a curious 
literary  quarrel  characteristic  of  the  time,  with  a bad  poet 
named  Sagon.  Half  the  verse  writers  of  Fiance  ranged 
themselves  among  the  Marotiques  or  the  Sagontiques,  and 
a great  deal  of  versified  abuse  was  exchanged.  The  victory, 
as  far  as  wit  was  concerned,  naturally  rested  with  Marot, 
but  his  biographers  are  probably  not  fancifnl  in  supposing 
that  a certain  amount  of  odium  was  created  against  him  by 
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tbe  squabble,  and  that,  os  in  Volet's  case,  bis  subsequent 
misfortunes  were  not  altogether  unconnected  with  a too 
little  governed  tongue  and  pen.  Although  on  his  last 
return  into  France  he  had  formally  abjured  his  errors,  the 
publication  of  the  Psalms  gave  the  Sorbonne  a handle,  and 
the  book  was  condemned  by  that  body.  In  1543  it  was 
evident  that  he  could  not  rely  on  the  protection  of  Francis, 
who  was  probably  too  selfish  in  any  case  to  have  given  him 
iuconvenient  help,  and  who,  like  many  of  hi9  family,  was 
disposed  to  compound  with  the  church  for  a libertine  life 
by  ceremonial  devotion  and  by  sacrificing  heretics  liberally. 
Marot  accordingly  fled  to  Geneva;  but  the  stars  were  now 
decidedly  against  him.  He  had,  like  most  of  his  friends, 
been  at  least  as  much  of  a freethinker  as  of  a Protestant, 
and,  notwithstanding  the  immense  service  he  had  done  to 
the  cause  by  the  publication  of  his  Psalms,  this  was  fatal 
to  his  reputation  in  the  austere  city  of  Calvin,  Ho  had 
again  to  fly,  and  made  his  way  into  Piedmont,  where  ho 
seems  to  have  enjoyed  a sort  of  left-handed  protection  from 
Francis,  who  then  held  it  But  the  harassing  effect  tf  these 
constant  persecutions,  assisted  very  likely  by  the  careless 
living  which  was  but  too  common  at  the  time,  proved  too 
much  for  him,  and  he  died  at  Turin  in  the  autumn  of  1544, 
aged  barely  forty-eight 

In  character  Marot  seems  to  have  been  a typical  Frenchman  of 
the  old  stamp,  cheerful,  good  humoured,  and  amiable  enough,  but 
probably  not  very  much  disposed  to  elaborately  moral  life  and  con- 
versation or  to  serious  reflexion.  He  h&s  sometimes  been  charged, 
though  on  no  very  definite  grounds,  with  a wont  of  independence 
of  character,  and  his  attitude  towards  his  patrons  was  certainly  not 
that  of  almost  haughty  equality  which  Ronsard  brought  in  ; but  it 
is  fair  to  remember  that  Marot  belonged  almost  a a much  to  the 
Middle  Ages  as  to  the  Renaissance,  and  that  in  the  Middle  Ages 
men  of  letters  naturally  attached  themselves  as  defendants  to  the 
great  Such  scanty  knowledge  as  we  have  of  his  relations  with  his 
equals  ia  favourable  to  him.  He  certainly  at  one  time  quarrelled 
with  Dolet,  or  at  least  wrote  a violent  epigram  against  him,  for 
which  there  is  no  known  cause.  Rut,  as  Dolet  quarrelled  with 
•Imoet  every  friend  he  ever  had,  and  in  two  or  three  cases  pltyed 
them  the  shabbiest  of  tricks,  the  presumption  is  not  against 
Marot  in  this  matter.  Whatever  may  have  been  Marot’e  personal 
weaknesses,  his  importance  in  the  history  of  French  literature  is  very 
great,  and  it  is  wont  nowadays  to  be  rather  under*  than  over-valued. 
Coming  immediately  before  a great  literary  reform— that  of  the 
Pleiade — Marot  suffered  the  drawbacks  of  his  position  ; he  was  both 
oclipeod  and  foiled  by  the  partakers  in  that  reform.  In  the 
Traction  against  the  Plliadc  he  recovered  honour : but  its  restoration 
to  virtual  favour,  a perfectly  just  restoration,  has  again  unjustly 
depressed  him.  Yet  Marot  is  in  no  sense  one  of  those  writers  of 
transition  who  are  rightly  obscured  by  tlioso  who  corns  after  them. 
He  himself  was  a reformer,  and  a reformer  on  perfectly  independent 
lines,  besides  which  it  may  bo  said  that  he  carried  his  own  reform 
ai  for  as  it  would  go.  It  haa  been  said  that  his  early  work  was 
couched  in  the  rkiloriqueur  style,  the  distinguishing  characteristics 
of  which  are  elaborate  metre  and  rhyme,  allegoric  matter,  and 
pedantic  language.  In  his  second  stsge  he  entirely  emancipated 
himself  from  this,  and  became  one  of  tho  easiest,  least  effected,  and 
most  vernacular  poets  of  France.  In  these  points  indeed  he  has, 
with  the  exception  of  La  Fontaine,  no  rival,  and  the  lighter  verse 
writers  ever  since  have  taken  one  or  the  other  or  both  as  model. 
In  his  third  period  he  lost  a little  of  this  flowing  grace  and  ease, 
but  acquired  something  in  stateliness,  while  he  certainly  lost  nothing 
in  wit.  It  is  beyond  question  that  Marot  is  the  first  poet  who 
strikes  readers  of  French  as  being  distinctively  modern.  He  is  not 
eo  great  a poet  as  Vilton  nor  as  some  of  bts  successors  of  the  Pleiade, 
but  he  is  much  leas  antiquated  than  the  first  (whose  works,  ns  well  as 
the  Homan  de  la  Rost,  it  may  be  well  to  mention  that  he  edited)  and 
not  »o  elaborately  artificial  as  the  second.  Indeed,  if  there  be  a fault 
to  find  with  Marot,  it  ia  undoubtedly  that  in  his  gallant  and  success- 
ful effort  to  break  up,  supple,  and  liquefy  the  stiff  forms  and  stiffer 
language  of  the  15tli  century,  ho  made  his  poetry  almost  too  ver* 
nacular  sod  pedestriau.  In  his  bands,  and  while  the  riylt  Marotiqxu 
was  supreme,  French  poetry  ran  same  risk  of  finding  itself  unequal 
to  anything  but  graceful  vers  de  sociiU.  But  it  is  only  fair  to 
remember  that  for  a century  and  more  its  best  achievements,  with 
r.ire  exceptions,  had  been  vers  de  soeUU  which  were  not  graceful. 

There  la  a very  cheap,  handsome,  •fld  aaefal  ettUos  at  Marot  by  Jarmet  end 
IKrkault,  4 volt..  Pahs,  1873;  but  M.  George#  Guiffrey  1*  ulowly  producing  • 
costly  and  splendid  work,  containing  a raat  quantity  of  unpublished  matter,  winch 
% ill  undoubtedly  be  the  standard.  TMs  work  contains  much  biographical  detail, 
wfitch.  however,  ua  being  atUl  Incooq-lcU,  la  not  available  to  modify  farmer 
« miftU  " " ~ O.  5A) 
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MARQUESAS  ISLANDS,  or  MexdaRa  Island* 
(French,  Lee  Marquises),  an  archipelago  of  twelve  islands 
lying  between  7*  50'  and  10*  35'  S.  lat.,  and  138*  30'  and 
140*  50'  W.  long.  They  extend  over  200  miles  from  S.E.  to 
N.W.,  and  have  a total  area  of  489  square  miles.  The  lower 
or  true  Marquesas  group  consist*  of  the  islands  Fatouhiva 
or  Magdalena,  Motane  or  San  Pedro,  Tahouata  or  Sta 
Christina,  and  Hivaoa  or  Dominica,  the  last  with  a coast- 
line of  more  than  60  mile*.  With  these  is  often  fhduded 
the  rocky  islet  of  Fetohougo  or  Hood's,  lying  in  mid- 
channel to  the  north  of  Hivaoa.  The  noith  western  or 
Washington  group  is  formed  of  seven  islands,  the  four 
largest  being  Koa-Poua  or  Adams,  Houaliouna  or 
Washington,  Noukaliiva  or  MarchanJ  (70  miles  in  circum- 
ference), aud  Hiaou.  Along  the  centre  of  each  islaud  is  a 
ridge  of  mountains,  sometimes  attaining  an  altitude'of 
3500  feet,  whence  rugged  spurs  forming  deep  valleys 
stretch  towards  the  sea.  The  volcanic  origin  of  the  whole 
archipelago  is  proved  by  tbe  principal  rocks  being  of 
basalt,  trachyte,  and  lava.  Except  on  a few  barren  peaks 
the  islands  are  clothed  with  verdure,  and  in  tbe  valleys, 
which  are  well  watered-  with  streams  and  brooks,  the 
vegetation  is  luxuriant  The  flora  includes  over  foar 
hundred  known  species,  many  of  them  identical  with  those 
belonging  to  the  Society  Islands.  The  vegetable  products 
comprise  bananas,  bread-fruit,  yams,  plantains,  wild  cotton, 
bamboos,  sugar-cane,  cocoa-nut  and  dwarf  palms,  and  several 
kinds  of  timber  trees.  The  land  fauna  is,  however,  very 
poor:  there  are  few  mammals  with  the  exception  of  dogs, 
rats,  and  pigs ; and  amphibia  and  insects  are  also  generally 
scarce.  Of  twenty  species  of  birds  more  than  half  belong 
to  tho  sea,  where  animal  life  is  as  abundant  as  at  other 
subtropical  Polynesian  groups. 

The  climate  of  tho  Marquesas,  although  hot  and  humid, 
is  not  unhealthy.  During  the  greater  part  of  the  year 
moderate  easterly  trade  winds  prevail,  and  at  the  larger 
islands  there  are  often  both  land  and  sea  breezes;  the 
rainy  season,  accompanied  by  variable  winds,  sets  in  at  tbe 
end  of  November,  and  lasts  for  about  six  months.  During 
this  period  the  thermometer  varies  from  84’  to  91*  F.;  in 
the  ary  season  its  average  range  is  from  77*  to  8G*. 

The  inhabitants,  a native  Polynesian  race,  have  in  many 
respects  a great  affinity  to  the  Tahitians,  but  excel  them 
in  symmetry  of  form.  They  live  chiefly  on  bread-fruit, 
vegetables,  and  fish,  almost  entirely  neglect  agriculture, 
but  rear  hogs  and  fowls  in  great  numbers.  They  exchange 
live  stock,  timber,  vegetables,  fruit,  and  fresh  water  with 
traders  for  iron  utensils,  firearms,  gunpowder,  cloth, 
tobacco,  and  brandy.  They  are  polite  in  their  intercourse 
with  strangers,  susceptible  and  courageous,  but  at  the  same 
time  excitable,  revengeful,  addicted  to  stealing,  lazy,  and 
immoral.  The  efforts  of  missionaries,  whether  Protestant 
or  Roman  Catholic,  have  hitherto  proved  of  little  avail 
either  in  converting  them  to  Christianity  or  in  improving 
their  moral  and  social  condition.  • At  the  commence- 
ment of  the  present  century  the  population  exceeded 
20,000,  but  since  then  petty  warfare,  infectious  maladies, 
and  various  other  causes  have  greatly  reduced  its 
number ; and  on  the  31st  December  1876  it  reached  only 
5754. 

In  1842  the  Marquesas  arcnipelago  was  formally  taken 
possession  of  for  France  by  Captain  Du  Petit-Thouars; 
and  the  French  still  maintain  a nominal  protectorate  over 
the  islands,  with  a resident  and  a small  garrison  at 
Noukabiva.  Since  1861,  however,  French  colonization 
has  been  virtually  abandoned. 

The  Marquesas  Islands  were  first  discovered  21st  July  1(95,  by 
Alvaro  Menda&a,  vrho,  however  only  knew  of  the  south-east  grooft 
to  which  he  cave  the  name  of  Marquesas  de  Mendoza,  in  ltononr  of 
the  viceroy  of  Peru:  Cook,  pursuing  the  same  track,  rcdUcovcml 

this  group,  with  tho  tdditioa  of , Fetohougo,  in  177i.  ^Th0-JI8rthg 
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4rVxt  Wands  VrtwTlrit  *lglitca  "Uy  Ingraham  the  Amrrtcim  in  178!, 
nnd  were  subsequently  visited  by  Wsrclisnd  (1701)  and  Horgcst 
(1795).  A mote  extensive  investigation  of  (be  archipelago  ««» 
made  by  Kruwastern  in  1804.  Of  later  navjgatorn  to  the  >1  aiqaesss 
(Iio  most  noteworthy  are  Stewart  (1829),  Dennett  (18115),  and 
D'Urville  (1838),  and,  sio«  the  date  of  (bo  French  occupation, 
Dumoulin,  Jouan,  find  above  all  Jardin. 

Sea  C.  K.  Meiniclta,  Die  Duel*  dee  Milieu  Octane,  LcSpatc, 
1875-70  ; TalUattx  do  pap.,  it.,  da  col  frt lilf.  for  1877. 

MARQUETRY.  Sea  Ferxituse. 

MARQUETTE,  a city  and  port  of  entry  of  (lie  United 
State*,  and  tbo  county  scat  of  Marquette  county,  Michigan, 
lies  on  a Waff  about  25  feet  above  a bay  of  Lake  Superior, 
and  is  a terminus  of  the  Marquette,  Houghton,  and  Onton- 
agon, and  the  Detroit,  Mackinac, and  Marquette  Railroads. 
Though  the  population  of  the  city  tras  only  4690  in  1880, 
Marquette  islTplace  of  importance  ns  the  chief  shipping 
port  for  the  great  iron-ore  region  of  western  Michigan 
<787,150  tons  shipped  in  1881),  and  contains  a number 
of  blast  furnaces,  foundries,  machinMhops,  and  powder- 
mills,  while  at  the  same  time  it  baa  a reputation  as  a 
resort  for  invalids  and  tourists.  A Roman  Catholic  catbe- 
dral,  convent,  and  orphan  asylum  are  among  the  public 
buildings. 

MARQUETTE,  Jacques,  n Jesuit  missionary  and 
explorer,  was  bom  in  1637  at  Lsou  in  France,  and  died 
May  18,  1675,  on  the  banks  of  a small  atream,  now 
known  as  the  Marquette,  which  has  its  moutli  on  the 
eastern  shore  of  Lake  Michigan.  Having  joined  the 
Society  of  Jesus,  he  sailed  for  Cassda  in  1660,  spent 
eighteen  months  in  the  vicinity  of  Three  Rivers,  founded 
the  mission  of  Sault  Sainte  Marie  on  Lake  Superior  in  1668, 
and  followed  the  Hurcns  to  Mackinaw  in  1671,  It  is 
mainly,  however,  as  Joliet's  companion  in  bis  voyage  down 
the  Mississippi  in  1673  that  Marquette  holds  a permanent 
position  in  the  history  of  discovery  in  America. 

lli.  narrative,  Bret  published  in  Thevenot’s  Kcctu-il  tie  Voyage! 
(Palis,  1681),  11  printed  along  with  other  documents  relating  (o 
him  iu  Shin's  DiKOtcryand  Exploration  of  the  ilietiteippi  Valley 
(hew  York.  IMi), 

MARQUIS,  or  Marquess,  a title  and  rank  of  nobility, 
the  second  in  tho  order  of  the  British  peerage,  nnd  there- 
fore  next  to  duke.  The  first  marquis  in  England  was 
Robert  da  Yere,  the  ninth  earl  of  Oxford,  who  by  Richard 
If.,  1st  December  1385,  was  created  marquis  of  Dublin. 
On  the  13th  of  October  following  tho  patent  of  this 
lnarquisate  was  recalled,  Robort  do  Vere  then  having  been 
raised  to  a dukedom.  John  do  Beaufort,  the  second 
legitimate  eon  of  John  of  daunt,  was  created  to  the 
second  marquisato  as  marquis  of  Dorset,  29th  September 
1397.  From  that  period  this  dignity  appear*  to  have 
been  dormant  till  the  reign  of 
Henry  YL,  when  it  waa  revived, 
and  thenceforward  it  maintained 
its  place  in  the  British  peerage. 

A marquis  is  “ most  honourable," 
and  is  styled  “my  lord  marquis."  Utnreb'i  Ctre“"' 

His  wife,  who  also  is  “ most  honourable,”  is  a marchioness, 
and  is  vtyled  “my  lady  marchioness,”  Tho  coronet  ia  a 
circlet  of  gold  on  which  rest  four  leaves  and  as  many  largo 
pearls,  all  of  them  of  equal  height  and  connected  The 
capand  lining,  if  worn,  are  the  same  as  in  the  other  coronets. 
The  coronet,  which  in  representations  displays  one  central 
leaf  with  two  pearls  and  two  half-leaves,  ebon  without  cap 
or  liniDg,  is  shown  in  tha  annexed  woodcut.  Tho  mantle 
of  parliament  ia  scarlet,  and  lias  three  and  a half  doublings 
el  ermine 

MARRIAGE,  Law  or.1  Marriage  may  bo  defined  here 
as  the  act,  ceremony,  or  process  by  which  the  legal  relation- 


I Bn  also  liratui'e  uro  Win  sal  UrvoRca  . 
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ship  of  husband  and  wife  is  constituted.  firSosf  if  not 
all  legal  systems  it  takes  the  form  of  a contract — the 
mutual  assent  of  the  parties  being  the  prominent  and  indis- 
pensable feature  of  the  ceremony.  Whether  it  ia  really  a 
contract  or  not,  and  if  so  to  what  class  of  contracts  it 
belongs,  are  questions  which  nave  been  much  discussed, 
but  into  which  it  ia  not  necessary  to  enter.  While  the 
consent  of  parties  is  universally  deemed  one  of  tha  con- 
dilions  of  a legal  marriage,  all  the  incidents  of  ths  relation- 
ship constituted  by  the  act  are  absolutely  fixed  by  law. 
In  the  United  States  it  ha»  been  exprody  decided  that 
marriage  ia  not  a contract  within  the  weaning  of  tho 
constitutional  law,  which  prohibits  state  enactments* 
“impairing  the  obligation  of  contracts."  Mr  Bishop, 
however,  in  his  very  valuable  book  on  Marriage  ami 
Divorce,  suggests  that  a State  law  permitting  the  status 
of  marriage  to  bo  created  without  tho  consent  of  both 
parties  would  not  be  constitutional ; but  that  is  a 
difficulty  arising  out  of  the  peculiar  relation  of  the  Slates 
to  the  Union.  The  question  whether  marriage  is  merely 
a contract  or  more  than  a contract,  whether  a purely  civil 
or  also  a religious  act,  belongs  toarimilar  order  of  inquiries. 
The  jurist  has  only  to  deal  with  marriage  in  so  lar  as  it 
creates  the  legal  status  of  husband  and  wife.  It  should 
be  added  that,  while  marriage  is  generally  spoken  of  by 
lawyers  as  a contract,  its  complete  isolation  from  all  other 
contract*  is  invariably  recognized.  Its  peculiar  position 
may  bo  eeen  at  once  by  comparing  it  with  other  contracts 
giving  rise  to  continuous  relationships  with  more  or  less 
indefinite  obligations,  like  those  of  landlord  end  tenant, 
master  and  servant,  Ac.  In  these  the  parties  may  in 
general  moke  their  rights  end  duties  what  they  please, 
the  law  only  intervening  when  they  are  silent.  In  marriage 
every  resulting  right  and  duty  is  fixed  by  the  law.1 

llonum  Law. — Tbo  throe  primitive  modes  of  marriage 
were  confarrealh,  coemplio  in  minium,  and  ««*,  all  of 
which  had  the  effect  of  placing  tho  woman  in  the  “power” 
(wo mil)  of  her  husband,  and  on  the  same  footing  as  the 
children.  The  first  was  a religious  ceremony  before  ten 
witnesses,  in  which  an  ox  was  sacrificed  and  a wbeaten  cake 
broken  and  divided  between  the  spouses  by  the  priest 
Coemplio  was  a conveyance  of  tbo  woman  by  maneij/alio, 
and  might  be  described  as  a fictitious  sale  per  aa  et 
librexm,  like  that  employed  in  emancipation  end  testa- 
mentary disposition  and  other  processes.  Vent  was  the 
acquisition  of  the  wife  by  prescription,  through  her  cohabit- 
ing with  the  husband  for  one  year  without  Laving  been 
absent  from  his  house  three  continuous  nights.  But  u 
true  marriage  might  be  concluded  without  adopting  any 
of  these  modes,  end  they  all  fell  into  desuetude  and  with 
them  tha  subjection  of  the  wife  to  tho  manoa.  Momago 
without  menus  was  contacted  by  the  interchange  of  con- 
sent, without  writing  or  formality  of  any  kind.  By  some 
jurists  it  ia  regarded  as  incomplete  until  consummated  by 
delivery  of  the  woman,  and  is  accordingly  referred  to  the 
class  of  real  contracts.  The  restrictions  as  to  age,  relation- 
ship by  consanguinity  and  affinity,  previous  marriage,  Ac., 
were  in  the  main  those  which  have  continued  to  prevail  in 
modern  Europe  with  one  important  exception.  The  consent 
of  the  paUrfawuliai  to  the  marriage  of  the  children 
under  hia  power  was  essential. 

In  the  Canon  Law,  which  is  related  on  tho  mio  hand  to 
the  civil  law,  on  tho  other  to  the  modern  matrimonial  law 
of  Europe,  although  marriage  waa  not  merely  a contract 
but  a sacrament,  the  validity  of  marriages  by  consent  was 
nevertheless  admitted.  "When  the  natural  and  civil 
contact  was  formed,”  says  Lord  Rtowell,  "it  had  tho  full 

* A full  collection  of  jpridlcal  o|*l»lon  a*  to  tlto  Ugnl  slarwltf 
I marriage  it  to  bo  found  in  l«onl  iWl  lli uland  arui  Wfa 
i rot.  L chap.  U. 
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essence  of  matrimony  without  the  intervention  of  a priest. 
It  had  even  in  that  state  the  character  of  a sacrament,  for 
it  is  a misapprehension  to  suppose  that  this  intervention 
was  required  as  a matter  of  necessity  even  for  that  purpose 
before  the  council  of  Trent"1 

England. — Marriage  may  be  the  subject  of  an  ordinary 
contract  on  which  an  action  may  bo  brought  by  either 
party.  It  is  not  necessary  that  the  promise  should  be  in 
writing,  or  that  any  particular  time  should  be  named.  The 
parties  wero  formeily  inadmissible  as  witnesses  in  this 
action ; but  they  are  now  competent  to  give  evidence, 
# subject  to  the  condition  that  the  plaintiff  shall  not  recover 
41  unless  his  or  her  testimony  shall  be  corroborated  by 
some  other  material  evidence’'  (32  33  Y'ict.  c.  G 8). 

The  ordinary  defences,  e.g.t  fraud,  discharge,  minority,  are 
available  in  these  actions,  and'there  are  also  special  defences 
arising  from  the  nature  of  the  contract,  such  as  the  bad 
character  of  the  plaintiff,  the  relationship  of  the  parties 
within  the  prohibited  degrees,  Ac*  Promises  to  marry  are 
not  within  the  meaning  of  “agreement  made  in  consideration 
of  marriage  " in  the  statute  of  frauds,  which  requires  such 
agreements  to  be  in  writing.  Contracts  in  restraint  of 
marriage,  ie.,  whose  object  is  to  prevent  a person  from 
marrying  anybody  whatever,  are.  void,  as  are  also  contracts 
undertaking  for  reward  to  procure  a marriage  between 
two  persons.  These  latter  are  termed  marriage  brocage 
contracts. 

Any  man  and  woman  are  capable  of  marrying,  subject 
to  certain  disabilities,  somo  of  which  are  said  to  be 
canonical  as  having  been  formerly  tinder  the  cognizance  of 
the  ecclesiastical  courts,  others  civil.  The  effect  of  a 
canonical  disability  as  such  was  to  make  the  marriage  not 
void  but  voidable.  Tho  marriage  must  be  set  aside  by 
regular  process,  and  sentence  pronounced  during  the  life- 
time of  the  parties.  Natural  inability  at  the  timo  of  the 
marriage  to  procreate  children  is  a canonical  disability. 
So  was  proximity  of  relationship  within  the  prohibited 
degrees,  which  has  been  made  an  absolute  avoidance  of 
marriage  by  5 & 6 Will.  IV.  c.  54.  A pre  engagement 
to  another  person  was  at  one  time  recognized  as  a canonical 
disability.  Civil  disabilities  ore  (1)  tho  fact  that  either 
party  is  already  married  and  has  a spouse  still  living  ;2 

(2)  tho  fact  that  cither  party  is  a person  of  unsound  mind  ; 

(3)  want  of  full  age,  which  for  this  purpose  is  fixed  at  the 
age  of  puberty  as  defined  in  the  Roman  law,  viz.,  four- 
teen for  males  and  twelve  for  females;3  (4)  proximity  of 
relationship  within  the  prohibited  degrees,  already  alluded 
to.  The  statute  which  lawyers  regard  os  establishing  the 
rule  on  this  last  point  is  the  32  Henry  VIII.  c.  38  (repealed 
in  part  by  2 & 3 Edw.  VL  c.  23,  in  whole  by  1 <fc  2 P.  and 
M.  c.  8,  but  revived  by  I Elb.  c.  1,  ond  so  left  as  under  the 
Act  of  Edward),  which  enacts  that  “ do  prohibition,  God's 
law  except,  shall  trouble  or  impeach  any  marriage  without 
tho  Levitical  degrees.”  The  forbidden  marriages,  as  more 
particularly  specified  in  previous  statutes,  are  thpse  between 
persons  in  the  ascending  and  descending  line  in  infinitum, 
.and  those  between  collaterals  to  the  third  degreo  inclusive, 
according  to  the  computation  of  the, civil  law,  which  reckons 
from  one  of  tho  persons  related  to  the  common  stock  and 
wo  down  to  the  other  person.  The  prohibitions  extend  not 
only  to  comangninei  (related  by  blood)  but  to  affints 
{related  by  marriage).  A man  may  neither  marry  his 
eister  nor  his  deceased  wife's  sister,  for  both  are  related 
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to  him  in  the  second  degreo ; nor  his  sistet’s  daughter, 
nor  his  deceased  wife’s  sister’s  daughter,  for  both  are  in  the  9 
third  degree  ; but  he  may  marry  his  first  cousin,  for  she 
is  in  the  fourth  degree,  Couwnguinei  of  either  spouse 
are  related  by  affinity  to  tho  other;  but  the  consanguinei 
of  the  one  are  uot  necessarily  related  to  tho  consauguinei 
of  the  other.  Hence  two  brothers  may  marry  two.  sisters, 
or  a father  and  son  a mother  and  daughter.  A husband  is 
not  related  to  the  affine * of  his  wife,  and  so  a mao  may 
marry  the  widow  of  bis  deceased  wife's  brother.  Tho  rule 
as  to  collaterals  includes  those  related  by  the  half  blood 
and  bastards  (see  Stephen's  Commentaries,  book  ill  c.  2). 
Other  disabilities  previously  admitted  were  abolished  by 
the  statute  of  Henry.  The  Act  of  5 «t  G Will.  IV.  c.  54 
enacted  tint  "all  marriages  which  shall  hereafter  bo 
celebrated  between  persons  within  the  prohibited  degrees 
of  consanguinity  or  affinity  shall  be  absolutely  null  and 
void  to  all  intents  and  purposes  whatsoever.”  They  had 
previously,  as  already  stated,  been  only  voidable.  Tho  Act 
at  the  same  time  legalized  marriages  within  tho  prohibited 
degrees  of  affinity  (but  not  consanguinity )actually  celebrated 
before  the  31st  August  1835. 

The  celebration  of  marriages  is  now  regulated  wholly  by  statutory 
legislation.  The  most  important  Acts  now  in  force  are  the  4 Geo,  IV. 
c.  76  and  the  6 & 7 William  IV.  c.  85.4  Tho  former  regulates 
marriages  within  the  Church  of  England,  but  was  intended  to  be  o( 
universal  application,  Jens  and  Quakers  only  being  excepted  by 
section  31.  It  requires  cither  the  previous  publication  of  banns,  hr 
a licence  from  tho  proper  ecclesiastical  authority.  As  to  banns, 
the  rule  of  the  rubric,  so  far  as  not  altered  by  the  statute,  is  re- 
uired  to  be  observed.  They  must  be  published  on  three  successive 
umtnys  at  morning  service  after  the  second  lesson,  iu  the  church 
of  the  parish  in  which  the  parties  dwell ; t lie  bishop  may,  however, 
anthoruc  the  publication  of  banns  io  a public  chapel.  Seven  days’ 
notice  paust  be  given  to  the  clergyman  of  the  names  of  the  parties, 
their  place  of  abode,  and  the  lime  during  which  they  have  lived 
there.  If  cither  party  is  under  age,  the  dissent  of  the  parents  or 
guardians  expressed  at  the  time  of  publication  of  banns  renders 
such  publication  null  and  void.  Licence  in  lieu  of  banns  may 
only  be  granted  by  the  archbishop,  bishop,  or  other  authority,  for 
the  solemnization  of  a marriage  within  the  church  of  the  parish  in 
which  one  of  the  parties  shall  have  resided  for  fifteen  days  before. 
Before  & licence  can  be  granted  an  oath  must  be  taken  as  to  the  fact 
of  residence  and  that  the  necessary  consent  has  been  obtained  in  the 
case  of  persons  under  age.  The  father,  or  lawful  guardian,  or 
mother  if  unmarried,  or  guardian  appointed  by  the  court,  is  each  in 
order  of  substitution  the  proper  person  to  consent  to  the  marriage 
of  a minor,  and  the  place  of  any  such  person  incapacitated  mentally 
is  taken  by  the  lord  chancellor.  The  absence  of  such  consent  does 
not,  however,  avoid  a marriage  once  solemnized.  But  if  persons 
wilfully  intermarry  (unless  by  special  licence)  in  a place  uot  being 
a church  or  public  chapel,  or  without  due  publication  of  banns  or 
proper  licence,  or  before  a person  not  in  holy  orders,  the  marriage 
is  null  and  void  to  all  purposes.  Marriage  mu«t  be  celebrated  with- 
in three  months  after  banns  or  licence,  and  between  the  hours  of 
eight  and  twelve  in  the  morning. 

For  the  relief  of  the  great  body  of  dissenters  the  Act  0 k 7 Will. 
IV.  c.  85  was  passed.  It  permits  marriage  to  be  solemnized  in  two 
additional  ways, — viz.  (1)  by  certificate  of  the  superintendent  regis- 
trar of  a district  without  licence,  and  (2)  by  sack  certificate  with 
liceuce.  Iu  tho  first  case,  notice  must  be  given  to  the  registrar  of 
the  district  or  districts  within  which  the  parties  have  resided  for 
seven  days  previous,  which  notice  is  inscribed  in  a marriage  notice 
book,  open  to  public  inspection  at  all  reasonable  time*,  and  there- 
after suspended  for  twenty -one  days  in  some  conspicuous  place  in 
the  registrar's  office.  The  notice  must  be  accompanied  by  n decla- 
ration as  to  the  absence  of  impediments,  necessary  consent,  kc. 
Any  person  whose  consent  is  necessary  to  an  ecclesiastical  licenco 
may  forbid  the  issue  of  a certificate,  but  in  default  of  such  prohi- 
bition the  certificate  will  issue  at  the  end  of  the  twenty-one  days. 
The  marriage  may  then  take  place  on  any  day  within  three  months 
of  the’  entry  of  notice,  and  in  one  of  the  following  ways  (1)  in  a 
certified  place  of  religious  worship,  registered  for  the  solemnization 
of  marriage ; in  that  case  a registrar  of  the  district  with  two  wit- 
nesses mu»t  be  present,  and  tho  ceremony  must  include  a mutual 
declaration  of  assent  by  the  parties  and  a disavowal  of  any  impedi- 
ment ; (2)  at  tho  superintendent  registrar's  office,  with  the  same 


A complete  list  of  the  acts  regulating  the  solemnization  of  marriage 
or  confirming  marriages  which  through  some  defect  might  bo  void  will, 
l>e  found  in  Philliniore’s  Eafctituticai  Law,  vol.  I. 


* Some  restrictions  on  marriage  peculiar  to  the  canon  law  are  noticed 
»t  tho  end  of  this  article. 

* A divorce  Nisi  does  not  enable  the  parties  to  marry  until  it  is 
made  absolute 

, * A marriage  in  which  either  of  the  parties  is  below  the  age  of  con- 
sent is,  however,  said  to  be  not  absolutely  void  ; if  the  panics  agree 
to  continue  together  at  tho  age  of  consent  no  new  marriage  is 
•eeessary.  M either  of  them  may  disagree  and  avoid  the  marriage- 
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declaration,  but  with  no  religious  w?rvicc ; (3)  in  a church  acconliug 
to  the  usual  form,  the  oouscut  of  the  minister  thereof  having  been 
previously  obtained ; (4)  according  to  tho  usages  of  Jews  and 
Quakers.  The  place  of  marriage  in  all  eases  mint  have  bceu  speci- 
fied in  the  notice  and  certificate. 

la  the  accond  case,  when  it  ia  desired  to  proceed  by  licence, 
notice  must  bo  gireu  to  the  registrar  of  tho  district  in  which  one  of 
the  persons  resides,  together  with  a declaration  that  he  or  aho  has 
resided  for  fifteen  days  therein,  thnt  them  is  no  impediment,  and 
that  the  necessary  consents  if  any  have  been  obtained.  The  notice 
is  not  exhibited  in  the  registrar's  office,  and  the  certificate  may  be 
obtained  at  the  expiration  of  otic  whole  day  after  entry,  together 
with  the  licence.  No  registrars  licence  can  be  granted  for  a 
marriage  in  church  or  accoming  to  the  forms  of  the  Church  of  Eng- 
land,—the  ecclesiastical  authorities  retaining  their  nioiiojioly  in 
that  respect.  It  is  nl»o  provided  that  in  the  esse  of  persons  wilfully 
intermarrying  in  a place  other  than  that  mentioued  in  the  nolire 
and  certificate,  or  without  notice  or  certificate,  &c.,  the  inuniage 
shall  be  null  and  void.  And,  as  under  tho  former  Marriage  Act  of 
Oco.  IV,,  a valid  marriage  between  person*  one  of  whom  ia  under 
age,  brought  about  by  fraud  or  false  oath, subjects  Uie  offending  party 
to  a forfeiture  of  all  property  that  otherwise  might  acciue  to  him 
from  the  marriage,  a like  penalty  ia  provided  in  like  cases  under 
the  later  Act 

It  will  be  observed  that  the  various  rules  as  to  consent  of  parents, 
Ac.,  to  the  marriages  of  minora  are  regulations  of  procedure  only. 
The  absence  of  the  necesasiy  consent  ia  not  a disability  invali- 
dating a marriage  actually  solemnized. 

The  Act  26  Geo.  II.  c.  33,  commonly  known  as  Lord  Hanlvricke's 
Act,  which  forbids  the  solemnization  of  marriage  without  bann* 
or  licence,  also  enacts  that  "in  no  cose  whatsoever  shall  snysuitor 
proceeding  be  bad  in  any  ecclesiastical  court  in  order  to  compel  a 
celebration  in  facie  ccclctim,  by  reason  of  any  contract  of  matrimony 
whatsoever  whether  per  rtrUt  de  pretent i or  per  verba  defuluro. 
Blackstone  observes  that  previous  to  this  Act  " any  contract  made 
per  r erha  de  presenti,  or  in  words  of  the  present  tense,  and  in  case  of 
cohabitation  per  verba  de futun  also,  was  deemed  valid  marriage  to 
many  purposes;  and  the  parties  might  be  compelled  in  the  spiritual 
courts  to  celebrate  it  in  facie  eeclmm. ” In  his  celebrated  judgment 
in  the  cose  of  Dalrymitle  v,  Dolrymple,  which  turned  on  the  effect 
of  promises  exchanged  between  the  parties  in  Scotland,  Lord  Stowell 
laid  it  down  "as  the  basis  of  the  canon  law,  the  known  basis  of 
the  matrimonial  law  of  Europe,”  that  " in  the  irregular  marriage, 
i.c.,  sponsalia  per  terba  de  presenti,  everything  wm  presumed  to  be 
complete  and  consummated  in  substance  but  not  in  ceremony;  and 
the  ceremony  was  enjoined  to  be  undergone  as  a matter  of  order. 
In  the  tponsalia  de future  nothing  was  presumed  to  be  complete  or 
consummated  either  in  substance  or  in  ceremony,  but  if  the  parties 
who  had  exchanged  the  promise  had  carnal  intercourse  with  each 
other  the  effect  was  to  convert  the  engagement  into  an  irregular 
marriage.”  On  the  other  hand,  in  the  case  of  the  Queeu  v.  Millie  in 
the  House  of  Lords  on  appeal  from  tbe  Irish  Queen's  Bench,  the 
position  of  Lord  Stowell  was  strongly  criticized.  Lord  Lyndhurat’s 
conclusion  was  that,  "although  a marriage  contracted  per  verba  de 
presenti  was  indissoluble,  though  it  could  not  be  released  even  by 
the  mutual  consent  of  the  parties,  though  either  of  them  might  en- 
force it  and  compel  solemnization,  though  it  had  the  effect  of  ren- 
dering voidable  a subsequent  marriAge  solemnized  in  facie  ecclesim, 
oven  after  the  cohabitation  and  birth  of  children,  though  it  was 
considered  to  be  of  the  essence  and  substanoe  of  matrimony— yet  by 
the  Uw  of  England  it  did  not  confer  those  rights  of  property  or  tho 
more  important  right  of  legitimacy  consequent  on  a marriage  duly 
solemnized  according  to  the  rites  of  tbe  church."  The  lords  were 
oqually  divided  in  their  decision,  and  the  question  has  since  been 
agitated  not  so  much  with  reference  to  England,  where  after  the 
Act  of  Geo.  II.  it  had  a merely  historical  interest,  as  to  the  colonics 
ami  the  United  States  (see  below),  where  the  common  law  of  Eng- 
land prevails  unless  changed  by  legislation.  Dr  Lushington  in  tbo 
case  of  a marriage  in  New  South  Wales  declared  that,  when  there 
has  been  a " fact  of  consent  between  two  narties  to  become  roan  and 
wife,”  such  is  " sufficient  marriage  to  ensile  me  to  pronounce  when 
necessary  a decree  of  separation. ’ In  the  coset  noticed  the  promises 
had  been  exchanged  before  ministers  of  religion  not  technically 
" in  holy  orders,”  and  the  question  has  accordingly  sometimes  been 
put  in  the  form  whether,  according  to  the  oommon  Jaw,  the  inter- 
vention of  a '’ergyman  was  necessary  to  a valid  marriage. 

Royal  Heritages  in  England  have  been  subject  to  special  laws. 
The  rtoyal  Marriage  Act  of  1772  (12  Geo.  111.  c.  11),  passed  in 
consequenf  j of  the  marriages  of  tbo  dukes  of  Cumberland  and 
<JlouocaUr*t  enacted  that  " no  descendant  of  hia  late  majesty  Georgs 
II.  (otbo  than  the  issue  of  princesses  married  or  who  may  marry 
into  /orrign  families)  shall  be  capable  of  contracting  matrimony 
without  the  previous  consent  of  his  majesty,  bis  heirs  and  suc- 
cesses, signified  under  the  great  seal.  But  in  case  any  descendant 
of  George  II.,  being  above  twenty-five  years  old,  thull  persist  to 
contract  a marriage  disapproved  of  by  his  majesty,  suclrtkscendant, 
•After  giviug  twelve  months'  notice  to  the  privy  council,  may  con- 


I A G E 667 

tract  such  marriage,  and  the  same  may  be  duly  solemnized  without 
tin  consent  of  hu  majesty.  Ac.,  ond  shall  be  good  except  bothi 
Houses  of  Parliament  shall  declare  their  disapprobation  thereto.’' 

Scotland. — Tbo  chief  point  of  distinction,  as  compared 
with  English  law,  is  the  recognition  of  irregular  marriages 
above  noticed.  (1)  14  A public  or  regular  marriage,”  aoya 
Fraser,  “is  one  celebrated,  after  due  proclamation  of  banos, 
by  a minister  of  religion  ; and  it  may  be  celebrated  either 
in  a church  or  in  a private  house,  ond  on  any  day  of  the 
week  at  any  hour  of  the  day.”  The  ministers  of  the  national 
church  at  first  alone  could  perform  tho  ceremony ; bnt  the 
privilege  was  extended  to  Episcopalian*  by  10  Anne  c.  7, 
and  to  other  ministers  by  4 St  0 Will.  IV.  c.  28.  (2)  A 
marriage  may  also  “ be  constituted  by  declarations  made 
by  the  mao  and  the  woman  that  they  presently  do  take 
each  other  fer  husband  aud  wife.”  These  declarations 
“ may  be  emitted  on  any  day  at  any  time  and  without  the 
presence  of  witnesses,”  and  either  by  writing  or  orally  or 
by  signs,  and  iu  any  form  which  is  clearly  expressive  of 
iutention.  Such  a marriage  is  as  effectual  to  all  intents 
aud  purposes  as  a public  marriage.  Tbe  children  of  it 
would  be  legitimate  ; and  the  parties  to  it  would  have  al 
the  rights  in  the  property  of  each  other,  given  by  the  law 
of  Scotland  to  husband  and  wife.  (3)  A promise  followed 
by  copula  does  not,  according  to  Fraser,  constitute  marriage, 
uuless  followed  either  by  solemnization  in  facie  ecclesis* 
or  declarator.  On  tbe  other  hand,  in  Lorimer's  Handbook 
it  is  urged  that  the  promise  and  copula  are  mere  tokens 
of  consent  recoguized  by  the  law,  and  that  44  the  date  of 
the  marriage  is  the  date  of  the  copula.”  However  this 
may  be,  Lord  MoncreifTs  opinion  in  the  case  of  Brown  rj 
Burns  is  admitted  on  both  sides  to  be  good  law,  viz.,  that 
declarator  is  essential  to  the  constitution  of  a marriage 
of  this  kind,  so  that,  if  no  such  declarator  be  brought  w 
the  lifetime  of  both  parties,  the  marriage  can  never  be 
established  afterwards.  The  copula  is  presumed  to  have 
reference  to  the  promise,  but  evidence  may  be  adduced  to 
show  that  such  was  not  the  case. 

By  19  & 20  Viet.  c.  96,  it  is  enacted  that  no  irreytthr 
marriage  shall  be  valid  ‘in  Scotland,  unless  one  of  tbs 
parties  has  lived  in  Scotland  for  the  twenty-one  days  next 
preceding  the  marriage,  or  lias  his  or  her  usual  residence 
there  at  the  time. 

“Habit  and  repute”  has  sometimes  been  spoken  of  as 
constituting  marriage  in  the  law  of  Scotland,  but  it  is 
more  correctly  described  as  evidence  from  which  marriage 
may  be  Inferred.  The  repute  must  be  the  general,  constant, 
and  unvarying  belief  of  friends  and  neighbours,  not  merely 
the  controverted  opinion  of  a section  of  them.  The  co 
habitation  must  be  in  Scotland,  but  in  one  case  proof  of 
cohabitation  in  another  country  was  allowed,  as  tending 
to  throw  light  on  the  nature  of  tbe  cohabitation  in  Scot 
land. 

Tbe  consent  of  parents  is  not  necessary  to  the  validity 
of  the  marriage,  even  of  minors,  but  marriage  under  the 
age  of  puberty  with  or  without  such  consent  is  void. 

United  States. — The  absence  of  ecclesiastical  courts  has 
suggested  difficulties  as  to  the  extent  to  which  the  law 
of1  England  on  this  subject  continued  to  prevail  after 
the  revolution.  Bishop  holds  it  to  be  the  universal  fact 
running  through  all  the  cases  that  everywhere  in  the 
country  the  English  decisions  on  marriage  and  divorce  are 
referred  to  with  the  same  apparent  deference  which  is 
shown  on  other  subject#  to  the  decisions  ef  the  English 
common  law  and  equity  tribunals.  Tho  same  author 
observes  that 44 all  our  marriage  and  divorce  laws,  and  of 
course  all  our  statutes  on  the  subject,  in  so  far  as  they 
pertain  to  localities  embraced  within  the  limits  of  particular 
Slates,  are  State  laws  and  State  statutes,  the  national 
power  with  us  not  having  legislative  or  judicial  cognizance 
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of  the  matter  within  those  localities."  Some  of  the  States 
have  extended  the  ages  below  which  marriage  cannot  take 
place.  The  common  law  of  tho  States  is  assumed  to  bo 
that  “a  contract  j>er  verba  de  presently  or  per  verba  defufaro 
cnm  copula , coaatitntes  a complete  marriage."  Conditions, 
however,  may  be  imposed  by  the  various  State  legislatures, 
and  as  to  these  the  rule  has  established  itself  in  American 
jurisprudence  that  “ a marriage  good  at  common  law  is 
good  notwithstanding  the  existence  of  any  statute  on  the 
subject,  unless  the  statute  coutains  express  words  of. 
nullity.”  Thus  in  Pennsylvania,  where  a statute  provided 
that  all  marriages  “should  be  solemnized  before  twelve 
witnesses,”  marriages  not  so  celebrated  were  nevertheless 
held  to  bo  good.  In  New  Hampshire  justices  and 
ministers  of  the  gospel  are  authorized  to  solemnize  marriage, 
and  ell  other  persons  ore  forbidden  to  do  so  uuder 
penalties ; yet  a marriage  by  consent,  as  at  common  law, 
without  justice  or  minister,  has  been  held  valid.  On  the 
other  hand,  under  a very  similar  statute  in  Massachusetts, 
il  was  held  that  “ parties  could  not  solemnizo  their  own 
marriage,"  and  that  a marriage  by  mutual  agreement,  not 
in  accordance  with  the  statute,  was  void.  Bishop  regards 
this  as  an  isolated  exception  to  the  general  course  of  the 
decisions.  So  when  State  legislation  requires  any  particular 
form  to  be  used  the  want  thereof  only  invalidates  the  act 
if  the  statute  expressly  so  enacts.  Many  of  the  State  codes 
inflict  penalties  on  ministers  or  justices  for  celebrating  the 
marriage  of  minora  without  the  consent  of  the  parents  or 
guardians.  The  original  law  as  to  prohibited  degrees  has 
been  considerably  modified  in  the  States.  The  prohibition 
of  marriage  with  a deceased  wife's  sister  is  said  by  Bishop 
to  be  all  but  unknown  in  the  United  States,  Virginia 
apparently  being  the  only  one  where  it  is  still  retained. 
Some  writers  apply  the  terra  legislative  marriages  to  cases 
in  which  the  State  by  enactment  confirms  a marriage  which 
was  void  for  some  defect.  Questions  sometimes  arise  as  to 
whether  such  enactments  are  within  the  constitution  of 
the  State. 

France.  —Articles  144-226  of  tho 'Code  Napolion  prescribe  the 
genii lications  and  conditions  of  marriage.  The  man  must  be 
eighteen  and  the  woman  fifteen  years  of  age.  A son  under  twenty* 
five,  and  a daughter  under  twenty-one,  cannot  marry  without 
•anient  of  the  father  and  mother,  or  of  the  father  only  if  they 
disagree,  or  of  the  survivor  if  one  bo  dead.  If  both  are  dead  grand* 
fcther  and  grandmother  take  their  place.  A man  after  tWenty-five 
and  a woman  after  twenty-one  are  still  bonnd  formally  to  ask  the 
•onsen t of  their  parents  ; until  the  ago  of  thirty  and  twenty-five 
respectively  this  request  must  be  repeated  twice,  and  after  tho  third 
application  parties  are  at  liberty  to  marry  without  such  consent 
Even  after  the  age  of  thirty,  formal  notico  mast  be  served  on  the 
parents  or  grandparents  one  month  before  marriage.  If  neither 
parents  nor  grandparents  be  alive,  parties  under  twenty-one  require 
the  consent  of  the  family  council.  These  rules  apply  to  natural 
children  when  affiliated  ; those  not  affiliated  require  tho  consent  of 
a specially  appointed  guardian.  Marriage  is  prohibited  between 
all  ascendants  and  descendants  In  the  direct  line,  and  between 
persons  related  by  marriage  in  the  same  line,  between  brother  and 
sister,  between  uncle  and  niece,  and  brother-in-law  and  sister-in- 
law. 

Before  the  solemnization  of  marriage  banns  are  required  to  bo 
published  on  two  distinct  Sundays,  containing  tho  names,  occupa- 
tion^ and  domiciles  of  the  parties  and  tneir  parents.  The 
mamago  cannot  take  plac*  until  three  -days  after  tho  second 
publication,  and  if  a year  is  allowed  to  elapse  fresh  banns  must  be 
put  up.  On  the  day  appointed  by  the  parties,  and  in  the  perish 
to  which  one  of  them  Delongs,  tho  marriage  is  celebrated  by  the 
civil  officer  or  registrar  reading  over  to  them  the  various  necessary 
documents,  with  the  chapter  of  the  code  relating  to  husband  ana 
wife,  receiving  from  each  a declaration  that  they  take  each  other 
for  husband  and  wife,  and  drawing  up  the  act  of  marriage.  All 
this  has  to  be  done  iu  the  prescnco  of  lour  witnesses. 

Marriages  contracted  abroad  between  French  subjects  or  between 
French  subjects  and  foreigners  are  valid  iu  France  if  celebrated 
according  to  the  forms  of  the  foreign  law.  provided  the  French  con- 
ditions as  to  banns  and  consent  of  parents  have  been  observed. 

InUmalioNal  Laic. — In  the  "conflict  of  laws”  on  the  subject  of 
marriage,  it  lias  been  well  settled  that  tho  lex  loci  governs.  If  tho 
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marriage  is  valid  by  the  law  o?  the  counfry  where  IF  is  celebrated  It 
is  recoguiaod  as  valid  everywhere ; if  invalid  there  it  is  invalid 
everywhere.  "Tbit  rulo,  says  Story,  "boa  received  the  roost 
deliberate  aanction  of  tlio.KnglisJi  aud  American  courts  and  of  foreign 
jurists.”  The  moot  prominent,  if  not  the  only  known  exceptions, 
Story  considers  to  ho  marriages  (1)  involving  incest  or  polygamy,  or 
(2)  forbidden  by  tho  public  law  of  a country  from  motives  of  policy, 
and  (3)  marriages  celebrated  in  a foreign  country  under  circum- 
stances which  impose  on  the  parties  the  law  of  their  own  country. 
Wcstlako  {Private  International  Law,  chan,  iv.)  lays  it  down  as  in- 
dispensable to  tire  validity  of  a marriage  that  the  lex  loci  should  he 
satisfied  in  respect  of  forms,  consent  of  parents  and  guardians,  and 
capacity  of  the  parties.  Tho  law  of  the  parties'  domicile  should  also 
be  aatisflxl  as  to  capacity  unless  when  it  imposes  incapacity  of  a 
penal  nature  unknown  to  the  lex  loci.  Story,  in  reference  to  the 
tir-st  of  the  three  exceptions  alluded  to  above,  attempted  to  set  up  a 
clear  and  just  moral  difference  between  marriages  that  arc  incestuous 
by  tho  law  of  nature  and  those  that  are  so  by  the  municipal  law  of 
particular  8tates  only,  with  more  particular  refercnco  to  consan- 
guinity and  affiuity.  "It  would  bo  a strong  point  to  put  that  a 
marriage  perfectly  valid  between  a man  and  tlio  sister  of  his  fonnet 
deceased  wife  in  New  England  would  be  held  invalid  iu  Ytiginia  o* 
England,  even  though  the  parties  formerly  belonged  to  or  wcie  born 
in  the  latter  country  or  State.  But,  as  to  persons  not  so  belonging, 
it  would  be  of  the  most  dangerous  consequence  to  suppose  that  the 
courts  of  cither  of  them  would  assume  the  liberty  to  hold  such 
marriage*  a nullity  merely  because  their  own  jurisprudence  would 
not  in  a local  celebration  of  marriage  therein  uphold  it  ’*  Thus 
position  has  been  expressly  disavowed  by  tho  English  courts.  In 
Brook  v.  Brook  it  was  held  that  sn  Englishman's  marriage  with  lus 
deceased  wife's  sister  during  a residence  in  Denmark  where  the  union 
is  lawful  is  invalid  in  England.  In  Hydo*.  Hyde  in  the  English 
divorce  coart  it  was  held  that  a marriage  contracted  in  a country 
where  polygamy  is  lawful  between  a man  and  a woman  who  profess 
a faith  which  allows  polygamy  is  not  a marriage  as  understood  in 
Christendom  ; and,  although  it  was  a valid  marriage  by  the  lex  loci, 
and  at  the  time  when  it  was  contracted  both  the  man  and  the  woman 
were  single  and  competent  to  contract  marriage,  the  court  will  not 
recognize  it  as  a valid  marriage  in  a matrimonial  suit  The 
difference  in  the  law  of  divorce  in  different  countries  produces  many 
complications  of  this  kind.  It  appears  that  a divorce  of  an  English 
marriage  abroad  for  causo  not  recognized  in  England  as  ground  for 
a divorce  will  be  upheld  in  England  if  the  parties  were  domiciled  at 
the  time  of  the  divorce  in  the  foreign  state ; otherwise  not  Com- 
pare also  the  French  rule  as  to  marriages  of  French  subjects  in 
foreign  countries.  The  too  frequent  consequence  of  these  variances 
is  that  ths  urns  persons  are  neld  married  in  one  country  and 
unmarried  in  anotner,  while  their  children  are  legitimate  in  one 
country  and  illegitimate  in  another.  There  is  no  subject  in  relation 
to  which  the  establishment  of  a common  code  for  all  civilized  nations 
is  more  urgently  required. 

Besides  true  marriage,  with  which  we  have  been  exclusively 
dealing  hitherto,  inferior  formB  of  union  have  from  time  to  time 
been  recognized,  and  may  be  briefly  noticed  here.  These  have  all 
but  disappeared  from  modern  society,  depending  as  they  do  on  matri- 
monial restrictions  now  obsolete. 

Tho  Institution  of  slavery  is  a fruitful  source  of  this  kind  of 
debased  matrimony.  In  Roman  law  no  slave  could  contract 
marriage  whether  with  another  slave  or  a free  person.  The  union 
of  male  and  female  slaves  (cocnriiiftcmtam  was  recognized  for  various 
puiposes;  a free  woman  entering  into  a union  with  a slave  incurred 
under  the  S.C.  Claudianum  the  forfeiture  of  her  own  liberty;  but 
the  bondwoman  might  bo  the  concubine  of  a freeman.  In  ths 
United  States,  where  slavery  was  said  to  bo  regulated  by  the  prin- 
ciple of  the  civil  law,  the  marriage  of  alavea  was  so  far  recognized 
that  on  emancipation  complete  matrimony  took  effect  and  the 
children  became  legitimate  without  any  new  ceremony.  Such  at 
least  is  the  purport  of  the  more  recent  decisions. 

In  Roman  law  no  legal  marriage  could  be  contracted  unless  there 
was  amnitfrium  between  the  parties.  Originally  there  was  no  coo- 
nubium  between  plehs  and  patricians,  and  the  privilege  was  conceded 
after  a long  struggle  by  the  Lex  Canukia.  In  later  times  Latini 
and  Percgrini  were  excluded  from  connubium  except  where  the  right 
had  been  expressly  conferred.  The  great  matrimonial  law  of  the 
eorly  empire  (Lox  Julia  et  Tapis*  Poppaa)  introduced  restriction* 
depending  on  the  condition  of  tho  parties  which  later  legislation 
extended  and  perpetuated.  Senators  under  that  law  were  forbidden 
to  marry  froeawQmen  or  women  of  inferior  rank,  and  the  husband  of 
a freedwomau  becoming  a senator  was  set  free  from  his  marriage. 
In  the  canon  law1  new  restrictions  were  developed.  Persons  whs 

1 The  restrictions  are  enumerated  in  the  following  lines 
Error,  Conditio,  Votum,  Cognat io,  Crimea, 

Coitus  Din  pari  tax.  Via,  Onto,  Llgatnen,  UonenaA 
AStas,  Affinis,  si  Clandestious  et  Impoo, 

RapUve  sit  mulier  nee  parti  reddita  tutox 
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hound  themselves  not  to  marry  were  deemed  incspablo  of  marrying 
The  order  of  the  clergy  were  forbidden  to  marry  And  disport ty  of 
faith  ww  recognized  by  tbo  early  church  as  a bar  to  matrimony. 

between  Christiana  and  pagans,  and  between  orthodox  amt 
heretics  (see  Dictionary  of  Christian  Antiquities,  art  " Marriage"). 

CoNCt'DiNAOR,  which  auch  restrictions  tended  to  develop,  ia 
noticed  under  a aoparate  heading  ( q.v .).  It  might  bo  dreenbed  ns 
marriage  which  has  no  conscnucncca.  or  only  alight  and  peculiar 
consequences,  in  legal  status.  In  the  left-handed  or  “ morganatic  ” 1 
marriages  of  tho  German  royal  families  we  hare  the  nearest  approach 
over  made  by  concubinage  to  true  marriage,  tho  children  being 
legitimate,  but  neither  they  nor  the  wife  acquiring  any  right  to  tho 
nnk  or  fortune  of  the  husband.  Under  the  Royal  llama  go  Act  iu 
England  a union  of  this  kind  has  no  matrimonial  effect  whatever. 

Differences  of  religion  are  no  longer  regarded  in  Christian 
countries  as  hindrances  to  marriage,  except  possibly  in  some  branches 
of  the  Greek  Church.  But  tho  marriage  of  persons  of  different 
religions  frequently  requires  the  intervention  of  tho  law  as  to  the 
faith  of  tho  children,  more  particularly  in  Europe  as  between  Catho- 
lics and  Protestants,  In  some  countries  the  clergy  make  it  a con- 
dition of  auch  marriages  that  tho  children  shall  bo  educated  in  the 
Uatholic  faith.  English  law  gives  the  father  an  indefeasible  right 
to  dictate  tho  faith  of  hia  children,  no  matter  what  engagements  he 
may  have  entered  into  (sco  Infant).  The  practice  on  this  point 
vanes  in  Europe— the  question  being  ignored  in  French  law,  Ger- 
many following  in  some  parts  the  samo  rule  as  England,  in  others 
giving  effect  to  ante-nuptial  stipulations.  In  Ireland  mixed 
marriages  (i.e.,  between  Catholic  and  Protestant)  were  by  19  Geo. 
II.  c.  13  null  and  void  if  celebrated  by  a Catholic  priest  This  Act 
ia  repealed  by  33  k 34  Viet.  c.  110,  which  permits  mixed  marriages 
to  be  validly  celebrated  by  an  Episcopalian  or  Roman  Catholic 
clergyman,  subject  to  conditions  act  forth  in  section  8&  (E.  It } 

MARRYAT,  Frederick  (1792-1848),  has  nover  been 
surpassed  as  a writer  of  talcs  of  nautical  adventure.  Hia 
own  life  supplied  him  with  abundant  raw  materials 
for  hU  art.  The  son  of  a wealthy  London  gentleman 
(who  sat  ia  parliament  for  several  years  for  the  boroughs 
of  Horsham  and  Sandwich,  and  was  a writer  of  verses  and 
political  pamphlets),  he  distinguished  himself  as  a boy  by 
frequently  running  away  towards  sea ; and  at  last,  at  the 
age  of  fourteen,  he  was  allowed  to  enter  the  navy.  His 
first  service  was  under  Lord  Cochrane  in  the  famous 
“Impdrieuse,”  and  no  midshipman  ever  had  a livelier 
apprenticed  ip  to  tho  sea.  “ The  cruises  of  the  * Imp4rieuse  * 
were,"  he  says,  “ periods  of  continual  excitement,  from  the 
hour  in  which  she  hove  up  her  anchor  till  she  dropped  it 
again  in  port  , the  day  that  passed  without  a shot  being 
fired  in  anger  was  with  us  a blank  day."  During  his  two 
and  a half  y<vus  of  service  under  tho  daring  and  active 
Cochrane,  the  young  midshipman  witnessed  more  than  fifty 
engagements,  many  of  them  extremely  brilliant,  and  bad 
experience  of  every  description  of  service,  fighting  duels 
with  fairly  matched  ebips  of  war,  engaging  gunboats, 
engaging  batteries,  storming  forts,  capturing  and  cutting 
<>ut  merchantmen.  Before  the  general  peace  of  1815  he 
had  added  considerably  to  this  experience  of  active  service, 
and  gained  a wide  knowledge  of  conditions  of  life  on  board 
ship  under  various  commandera  He  frequently  received 
honourable  mention  for  his  behaviour  in  action,  and  in 
1818  he  received  the  medal  of  the  Humane  Society  for 
41  at  least  a dozen  ” gallant  rescues.  He  commanded  with 
distinction  in  the  Burmcao  war  of  1824-25.  And 
Marryat's  honours  were  not  confined  to  gallant  exploits; 
he  was  the  inventor  of  a code  of  signals,  obtained  some 
celebrity  as  a caricaturist,  and  was  elected  an  F.R.S, 
Marryat  brought  ripe  experience  and  unimpaired  vivacity 
to  his  work  when  he  commenced  novelist  Hia  first  pro- 
duction was  Frank  Mildmay , or  the  Naval  Officer,  published 

1 Said  to  be  so  called  because  the  wife’s  right*  were  limited  to  the 
Jlorgengabe  (donum  matutinale).  The  common  law  in  Germany  per- 
mits them  to  the  royal  houses  and  the  higher  nobility,  and  the  law  of 
Prussia  to  the  lower  nobility  also.  Inequality  of  condition  (Uneben- 
bUrtigkcit)  is  not  necessary  to  a marriage  of  this  kind,  which  may  be 
made  between  persona  of  equal  rank,  e.g. , with  the  object  of  not  pre- 
judicing the  children  of  % first  marriage  by  allowing  full  rights  to  the 
offspring  »f  a second.  A woman  of  high  rank  may  make  a morganatic 
-alliance  with  a man  of  Inferior  position. 
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in  1820,  and  his  second,  pob'iahed  nine  months  later.  The 
King's  Own.  “I  think,"  Washington  Irving  wrote  to  him 
soon  after,  “the  chivalry  of  the  ocean  quite  a now  region 
of  fiction  and  romance,  and  to  my  taste  oue  of  the  most 
captivating  that  could  be  explored.”  This  was  the  general 
feeling.  The  freshness  of  tne  new  field  opened  up  to  the 
imagination,  ho  full  of  vivid  lights  and  shadows,  light- 
hearted fun,  grinding  hardship,  stirring  adventure,  heroic 
action,  warm  friendships,  bitter  hatreds,  was  felt  all  the 
more  keenly  from  its  contrast  with  the  world  of  the  his- 
torical romancer  and  the  fashionable  novelist,  to  which  tho 
mind  of  tho  general  reader  was  at  that  date  given  over. 
The  novels  of  the  sea  captain  at  once  won  public  favour. 
His  first  attempt  was  somewhat  severely  criticized  from  an 
artistic  point  of  view  It  was  without  form,  though  the 
reverse  of  void ; ho  had  packed  into  it  mAtter  enough  for 
half  a dozen  novela  Marryat  was  accused  also  of  gratify- 
ing private  grudges  by  introducing  real  personages  too 
thinly  disguised.  Ho  admitted  the  justice  of  these 
criticisms,  and  rapidly  learnt  the  mechanical  part  of  hia 
new  business  without  losing  any  of  the  vivacious  charm  of 
his  style.  The  Kintfs  Own  was  a vast  improvement,  in 
point  of  construction,  upon  Frank  MUdmay\  aud  be  went 
on,  through  a quick  succession  of  tales,  Newton  Forster , 
Peter  Simple , Jacob  Faithful,  The  Pacha  of  Many  Tales, 
Japhet  in  Search  of  a Father,  Mr  Midshipman  Easy,  The 
Pirate  and  the  Three  Cutters,  till  he  reached  his  high- 
water  marie  of  constructive  skill  in  Snarley-yow,  or  the 
Dog  Fiend  (1837).  If  he  never  surpassed  this  in  story- 
telling art,  humorous  portraiture,  aud  richness  of  incident 
the  records  of  circulating  libraries  and  the  pencilled  com- 
ments of  their  subscribers  show  that  his  subsequent  work* 
— he  produced  twenty-four  in  all  during  his  twenty  ycara 
of  authorship— were  no  less  capable  of  riveting  tho  atten-^ 
tion,  especially  of  youthful  readers.  Tho  following  is  the 
list,  with  the  dates  of  publication  :—Ths  Phantom  Ship 
(1839),  A Diary  in  America  (1839),  Oita  Podnda  (1840), 
Poor  Jack  (1840),  Masterman  Jtcady  (1841),  Joseph 
Jtushbrook  (1841),  Percival  Keene  (1842),  Monsieur  Violet 
(1842),  The  Settlers  in  Canada  (1843),  The  Privateer's 
Man  (1844),  The  Mission,  or  Scenes  in  Africa  (1845),  The 
Children  of  the  New  Forest  (1847),  2 he  Little  Savage 
(1847),  and  Valerie , not  completed  by  Marryat  (1849). 
Captain  Marryat  retired  from  tho  naval  service  in  1830, 
and  thereafter  worked  as  hard  at  literature  as  any  profes- 
sional man  of  letters,’ making  special  historical  and  geo- 
graphical studies  for  several  of  tho  works  in  the  above 
list.  Ho  edited  the  Metropolitan  Magazine  for  four  year* 
(1832-30).  Marryat’s  novels  were  in  tho  first  flush  of 
their  success  when  Dickens  was  a youth,  and  they  have 
an  interest  in  the  history  of  literature  a3  forming  an  im 
portant  link  between  Smollett  and  Fielding  and  the  author 
of  Sketches  by  Dos.  He  died  in  1848.  There  i*  n 
biography  by  hia  daughter,  Florence  Marryat 

MARS  was  a Roman  deity  whose  name  baa  passed  into 
later  literature  as  that  of  tho  war  god.  Thero  grew  in 
Rome  a tendency,  fostered  by  Greek  influence,  to  eonside* 
Jupiter  as  the  one  great  god,  and  the  ©tW  deities  as  repre- 
senting special  sides  of  bis  character.  Mara  then  was  iden- 
tified with  the  Greek  Ares  and  was  regarded  as  almost 
the  same  in  nature  with  the  warliko  element  in  Jupiter  as 
Feretrius  and  Triumphator.  In  the  actual  worship  of  the 
Romans  Mars  bears  a very  different  character,  which, 
however,  bad  almost  disappeared  from  the  mind  of  the 
people  before  Augustus  built  in  the  Forum  his  temple  to 
Mara  Ultor,  tne  avenger  of  the  murder  of  Julius  Cresar. 

Father  Mars,  Marspiter,  Maspiter,  Mavora,  or  Maura, 
was  the  great  god  of  ono  of  the  races  that  composed  tho 
Roman  state.  He  is  the  god  of  heaven,  the  giver  of  light, 
the  opener  of  the  new  year ; he  hurls  tbo  thunder  and  aenda 
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the  rain.  In  cases  of  drought  the  lapis  manalu,  which 
was  kfpt  in  his  temple  on  the  Appian  Way,  was  carried 
through  the  city  by  the  pontifice s.  The  first  month  of  the 
old  Homan  year  was  the  month  of  Mars,  still  called  March. 
On  the  first  day  the  god  had  been  born ; and  on  the  same 
day  various  annual  ceremonies  both  political  and  religious 
look  place;  and  the  holy  fire  was  renewed  in  the  temple 
•f  Vesta.  When  Mamurius  Veturius,  is.,  Mars  of  the 
Year  (tv/ar,  Greek  Ftr ©t),  was  beaten  out  of  the  city  on 
March  14,  the  intention  was  originally  to  symbolize  the 
driving  away  of  the  old  year.  The  spear  sacred  to  Mars  was 
in  its  original  sense  doubtless  the  lightning,  and  bis  sacred 
shield  was,  like  the  a-gis  of  Zeus  and  Athene,  the  storm 
shield,  the  thundercloud.  The  Sabine  words  Mannar 
and  Mamers  (akin  to  pappaipu)  are  evidently  names  of  the 
heaven-god.  The  wolf  which  was  sacred  to  Mars  may  be 
•ompared  with  the 'wolves  of  Zeus  Lycaios,  and  the  hone, 
the  sacrifice  of  Mars,  is  the  horse  of  the  sun.  which  the 
Greeks  also  sacrificed  to  Helios. 

As  heaven-god  and  sender  of  rain,  Mars  is  the  giver  of 
fertility  and  increase.  Hence  in  some  of  the  oldest  cults 
he  is  the  god  of  the  land,  of  agriculture,  and  of  the  flocks. 
As  he  was  powerful  to  seod  fertility,  so  he  could  cause  also 
drought,  sterility,  an$  all  evil ; and  propitiatory  ceremonies, 
such  as  the  Am  bar  valia,  were  consecrated  to  him.  The 
Arval  brothers  invoked  Mara  to  assist  them  end  to  avert 
pestilence.  In  the  Robigalia  a sheep  and  a reddish  dog 
were  sacrificed  by  the  flamen  of  Mars  to  avert  mildew  from 
the  crops.  The  sacrifice  of  the  “ October  horse  ” in  the 
Campus  Martius,  whose  head  the  people  of  the  Subura  and 
the  Sacra  Via  struggled  for  in  order  to  bang  it  up  in  their 
own  precincts,  had  also  a naturalistic  and  apotropaio 
character.  In  times  of  calamity  there  was  an  old  Italian 
eustom  of  dedicating  to  Mars  a ver  sacrum.  Everything 
born  in  this  spring  was  the  property  of  the  god;  the 
animals  were  sacrificed,  the  young  men  when  they  grew 
up  wore  sent  out  of  the  country.  Mars  seemB  also  to  have 
had  some  relation  to  the  religions  ceremony  of  marriage. 
Along  with  Juno,  the  goddess  of  women  and  of  childbirth, 
he  was  worshipped  by  the  Roman  matrons  on  June  1 and 
at  the  Matronalia  on  March  1.  As  god  of  the  land  and 
giver  of  increase.  Mars  was  also  the  god  of  death  and  the 
dead ; he  was  one  of  the  deities  invoked  by  Decius  when 
devoting  himself  to  death.  He  was  likewise  the  giver  of 
oracles : like  Zeus  he  revealed  his  will  to  men  by  certain 
signs.  His  ancient  oracle  at  Tiora  Matiene  near  Csere 
resembled  in  character  the  oracle  of  Zeus  at  Dodona,  in  so 
lar  as  revelation  took  place  by  the  medium  of  sacred  birds 
and  trees.  Woodpeckers  were  the  sacred  birds  of  Mars, 
and  the  doIbb  which  they  made  tapping  on  the  trees  was 
one  of  the  simplest  methods  of  revelation.  Picus,  the 
woodpecker,  was  a name  or  form  of  Mara,  and  was  ulti- 
mately individualized  as  a local  hero,  an  early  king  of 
Latiuni,  and  son  of  the  god.  Faunus,  the  favouring  deity, 
son  of  Picus,  is  pre-eminently  the  god  of  prophecy;  ho 
also  is  closely  related  to  the  original  Italian  character  of 
Man*,  which  he  retained  far  more  truly  than  the  great 
Roman  god. 

Although  the  worship  of  Mare  was  known  both  in 
Letium  and  in  Etruria,  it  was  probably  of  Sabine  origin. 
Quiriuus,  an  undoubtedly  Sabine  word,  is  merely  a name 
of  Mars,  which  never  acquired  complete  individuality;  the 
feeling  always  remained  alive  in  Rome  that  Mars  and 
Quirinus  were  one,  although  they  had  separate  priests.  It 
is  in  accordance  with  the  Sabine  character  that  the  warlike 
element  should  have  been  very  strong  in  their  conception 
of  deity ; and  thus  the  Sabine  Mare  became  in  tbo  Roman 
pantheon  the  deity  of  war.  Besides  the  ceremonies  round 
the  altar  of  Mare  in  the  Campus  Martius,  the  oldest  cults 
of  the  god  in  Rome  are  the  Sabine  worship  of  Quirinus  on 
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the  Quirinal  and  the  Latin  worship  of  the  fiol^&pearbf 
Mars  in  the  temple  of  Vesta.  There  likewise  grew  at  an 
early  time  a cultus  of  the  god  on  the  Palatine,  said  to 
have  been  founded  by  Nunja,  and  twelve  Salii  of  the 
Palatine  existed  alongside  of  the  twelve  Quirinal  Salih 
The  Palatine  Salii  performed  one  of  the  most  remarkable 
ceremonies  in  the  Roman  worship  of  Mars.  For  many 
days,  beginning  from  March  1,  they  danced  in  armour 
through  certain  parts  of  the  city,  clashing  their  lances  on 
their  shields,  and  repeated  the  prescribed  song.  The 
shields  which  they  carried  were  the  twelve  sacred  andlia 
preserved  on  the  Palatine.  One  of  these,  it  was  said,  fell 
from  heaven  in  the  time  of  Numa,  and  the  king,  in  order 
to  preserve  safely  this  pledge  of  victory  for  the  state,  had 
eleven  others  exactly  like  it  made  by  Mamurius  Veturius. 
The  song  of  the  Salii,  besides  mentioning  all  the  gods  of 
the  city,  referred  to  Mamurius,  whose  name  is  only  a form 
of  Mamers 

Next  to  Jupiter,  Mare  was  the  chief  protecting  god  of 
the  Roman  state.  Quirinus  Mars  was  the  father  of  the 
twin-founders  of  the  city,  and  bis  sacred  wolf  was  the 
emblem  of  the  city  and  the  foster-mother  of  the  twins. 
The  Campus  Martius  outside  the  city  was  dedicated  to  the 
god  from  a very  early  time ; there  the  young  man  practised 
their  warlike  exercises ; there  the  horse  races,  equiria,  in 
honour  of  Mars  (February  27)  and  the  sacrifice  of  the 
“October  horse ” took  place.  There  also  was  held  the 
census  every  fifth  year,  followed  by  the  purificatory  cere- 
monial for  the  whole  city,  which  was  dedicated  to  Mare. 
When  war  broke  out,  the  Roman  general  clashed  the  shield 
and  spear  in  the  temple  of  Mars  and  invoked  the  god  ; the 
spoils  of  victory  belonged  to  him  after  Jupiter  Feretrius. 

There  was  an  ancient  temple  of  Mars  outside  the  Porta 
Capena  on  the  Appian  Way ; and  on  the  ides  of  July,  in 
commemoration  of  the  battle  of  Lake  Regill  us,  the  knights 
had  a procession 

“ From  Castor  in  the  Forum. 

To  Mars  without  the  walk* 

As  the  god  of  war,  who  marched  with  his  people  U> 
battle,  Mars  was  Gradivus;  such  at  least  was  the  later 
explanation  of  an  old  religious  name.  Inuus  Lupercun,  tbo 
averter,  to  whom  the  Lupercalia  was  dedicated,  was  prob- 
ably a local  form  of  Mars;  his  character  as  protector  of 
the  Palatine  city,  and  the  warlike  element  in  him,  resemble 
Mars  (see  Lupebcalls).  Silvanus  is  also  closely  related 
to  tho  agricultural  god  Mars,  who  iB  sometimes  called  Mare 
Silvanus.  A goddess  named  Nerio  or  Neriene  is  sometimes 
mentioned  as  wife  of  Mare.  There  was  also  a goddess 
Bellona,  whose  name  marks  her  strictly  aB  the  goddess  of 
war ; she  is  called  the  sister  or  daughter  or  wife  of  Mare 
Quirinus,  on  the  Quirinal,  had  a festival  called  Quirinalia, 
on  the  17th  of  February. 

Sco  Prtllcr,  J&m.  Mythol,  and  the  otLer  books  on  Roman 
religion*.  Marqaardt  on  religions  antiquities;  Unger,  “ Lupercalia, ^ 
Rhein.  Aftix,  1881;  Jordan,  Stadl  Rom ; Roacher,  Apollo  wut 
Mart ; and  on  the  Etruscan  Mon,  M liller,  Etrxuktr,  cd.  Dfeckc, 
ii.  67  and  169. 

MARSALA,  a seaport  on  the  west  coast  of  SicHy,  in 
the  province  of  Trapani,  20  miles  south  of  Trapani,  to  the 
north  of  the  river  Marsala,  with  a station  on  the  railway 
between  Trapani  and  Palermo.  A flourishing  and  well- 
built  town,  with  wide  paved  streets,  it  possesses  a castle,  & 
cathedral,  a theatre,  cavalry  barracks  (now  occupied  by 
Government  offices),  an  academy  of  science  and  literature, 
and  a public  library.  The  Corinthian  columns  of  the 
cathedral  were  originally  intended  for  the  cathedral  at 
Canterbury,  and  owe  their  present  destination  to  the 
wreck  of  the  vessel  which  was  conveying  them  to  England. 
After  tho  destruction  of  its  harbour  in  the  latter  part  of 
the  16th  century  os  a precaution  against  its  occupation  by 
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(lie  Turkish  pirates,  the  commercial  importance  of  Marsala 
remained  in  abeyance  till  the  construction  of  the  now  port 
to  tho  south  of  the  town.  The  sea-wall  for  this  was  begun 
in  1818;  but  it  was  not  till  1835-36  that  the  pier  was 
constructed  A great  part  of  the  surface  of  44  acres  con- 
stituting tho  port  is  now  silted  up;  new  works,  however, 
on  an  extensive  scale,  are  being  undertaken.  Tho  wine 
trade,  which  forms  the  staple,  was  commenced  in  the  end 
of  the  lost  century  by  Woodbouse  A Co.;  and  the  wines 
first  got  into  favour  by  being  supplied  to  the  English  licet 
•in  1802.  They  aro  for  tho  most  part  white,  nnd  are  usually 
“fortified.”  The  number  of  seagoing  vessel.-*  that  entered 
at  Marsala  in  1863  was  149,  with  a burden  of  9791  tons ; 
in  18S0  there  were  249  vessels  of  16,645  tons.  From 
31,350  in  1861  the  population  of  the  communo  had  in- 
creased by  1881  to  40,251  ; that  of  the  town  was  14,105 
in  1871,  or,  with  the  suburbs  of  Porta  Garibaldi,  Porta 
Mazzara,.and  Porta  Trapani,  17,666. 

On  the  email  island  of  San  Pantaleone,  about  6 miles  north  of 
Hanoi*,  lay  tho  Carthaginian  stronghold  of  Motya  (Iul.,  Mono).1 
After  tho  destruction  of  this  settlement  by  Dionysius  in  397  B.C. 
the  defeated  party  established  a new  colony  on  the  neighbouring 
promontory  of  Lilybwum.  It  was  there  that  in  276  b.c.  tho 
Carthaginians  held  out  successfully  against  Pyrrhus,  who  had 
already  driven  them  from  tho  rest  of  Sioily  ; and  it  was  only  after 
a siege  of  ten  yean  that  in  the  first  Punic  War  they  were  obliged 
to  surrender  the  fortress  to  tho  Romans.  Under  its  new  possessors 
Lflyb*;um  continued  to  flourish  and  became  the  residence  of  one  of 
the  two  quaestors  of  Sicily.  It  was  still  an  important  city  under 
the  later  empire,  and  when  occupied  first  by  the  Goths  and  then  by 
the  Vandals.  The  Arabs  called  it  Meisi  ‘AJy,  “ port  of  *Aly.”  and 
Edrisi  (12th  century)  describes  it  as  a considerable  town,  which, 
haring  been  rained,  had  been  restored  by  Ro^er  I.  It  was  at  Mar- 
sala that  Garibaldi  began  hia  Sicilian  campaign  in  1860. 

MARSDEN,  William  (1754-1836),  an  eminent  Ori- 
ental scholar,  was  tho  Bon  of  a Dublin  merchant,  and  was  bom 
in  1754.  After  studying  at  Trinity  College,  ho  obtained 
an  appointment  in  the  civil  service  of  the  East  India 
Company,  and  set  sail  for  Bencoolen,  Sumatra,  in  1771. 
There  he  soon  roso  to  tho  office  of  principal  secretary  to  tho 
Government,  nnd  was  at  tho  aamo  time  intent  on  acquiring 
that  intimacy  with  tho  Malay  language,  and  that  knowlodge 
of  tho  country,  which  were  afterwards  the  sources  of  his 
literary  reputation.  Returning  to  England  in  1779  with 
a pension,  ho  retired  into  literary  seclusion,  nnd  in  1782 
produced  The  History  of  Sumatra.  Marsden  was  appointed 
in  1795  second  secretary  and  afterwards  firat  secretary  to 
the  admiralty.  In  1807  ho  retired  again  into  private  lifo, 
and,  devoting  himself  to  study,  Published  in  1S12  his 
Grammar  and  Dictionary  of  the  Malay  Language,  and  in 
1817  his  translation  of  the  Travels  of  Marco  Polo.  A 
pension  of  £1500,  which  he  had  received  on  his  retirement 
from  office,  he  voluntarily  resigned  in  1831  for  tho  behoof 
of  the  public.  In  1834  ho  presented  his  rich  collection  of 
Oriental  coins  to  the  British  Museum,  and  hia  library  of 
books  and  Oriental  MSS.  to  King’s  College,  London.  Ho 
died  of  apoplexy  in  October  1836. 

Mxnden's  other  works  are — Numismala  Orient  alia,  London, 
1823-25  ; Catalogue  of  Dictionaries,  Vocabularies,  Grammars,  a:ui 
Alphabet*,  1796;  ana  several  papers  on  Eastern  topics  in  the 
Philosophical  Transactions  and  the  Archstologia.  lb  - name  will 
also  be  remembered  in  connexion  with  African  philology,  as  lie  had 
— the  first  in  England,  and,  it  would  appear,  independently  of 
Lichtenstein  and  Vater— drawn  attention  to  th<;  nQinitr  of  the 
Congo  and  Mozambique  languages  with  those  spoken  by  the  KstTre 
race.  See  Tuckey’s  narrative  of  an  Expedition  to  explore  the  River 
Zaire,  London,  1818,  p.  886  sq. 

MARSEILLES  (Fr.  Marseille),  tho  third  largest  city  of 
7r*nce,  and  tho  chief  commercial  port  of  tho  Moditer- 
r^iean,  in  43*  17'  N.  lat.  and  5*  22'  E.  long.,  is  tho  chief 
town  of  the  department  of  Bouches  du  Rh6n  , headquarters 
of  the  15th  army  corps,  the  seat  of  a bishop,  and  of  numerous 

1 The  ruins  of  Motya  were  excavated  by  Schlieau:m  in  1870.  Seo 
Academy,  March  1876,  p.  288. 
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commercial  and  scientific  institutions.*  Tho  population 
(1881)  » 360,099. 

Tho  old  harbour  of  Marseilles  opens  on  tho  west  to  me 
Gulf  of  Lyons;  and  the  famous  Rue  do  la  Cannebi&re, 
leading  east-north-east  from  tho  inner  end  of  the  harbour, 
and  continued  by  the  Rue  de  Noailiea,  tho  Allies  do 
Meilhan,  and  tho  Boulevard  de  Longcbomps,  to  the  Falais 
dos  Arts,  forms  tho  first  main  artery  of  tho  town.  A 
second  great  artery,  at  right  angles  to  the  first,  connects 
the  Aix  gate  and  its  triumphal  arch  with  the  grand 
Promenade  do  Prado,  by  the  Coars  Belsunce  and  the  Rut 
de  Rome.  North  of  the  old  harbour,  between  the  Air 
gate  and  tho  sea,  lies  the  old  town  of  Marseilles.  Iho 
finest  streets,  the  Rue  St  Ferreol,  the  Rue  Paradis,  and  the 
Rue  de  Bretcuil,  are  to  the  south  of  the  TkUe  Cannebiere, 


Pi^i  of  Marseilles. 


running  parallel  with  tho  Rue  de  Rome,  tetween  it  and 
tho  foot  of  tho  hill  upon  which  is  Notre  Dame  de  la  flardo. 
From  La  Cannebiere  to  La  Joliette,  the  centra  of  the  now 
docks,  runs  tho  broad  ftuo  do  la  Rdpublique,  lined  with 
fine  buildings,  and  opening  a line  through  tho  oldest  part 
of  the  town.  The  entrance  to  the  old  harbour  is  defended 
by  Fort  St  Jean  on  the  north  and  Fort  St  Nicolas  on  tho 
south.  Behind  the  latter  is  tho  Anso  (Creek)  de  la  Rt-serve. 
Beyond  this  again,  situated  in  succession  along  tho  short, 
como  tho  old  imperial  palace,  tho  Auso  du  Pharo,  the 
military  exercising  ground,  and  tho  Anso  dcs  Catalans. 
The  new  parts  of  the  town  extend  in  this  direction  to  tho 
Vallon  d’Endoame  behind  Fort  St  Nicolas.  To  the  old 
harbour,  which  covered  only  70  acres,  tho  basin  of  La 
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Joliotte  (55  acres)  was  added  in  1853.  Communicating 
with  tho  old  harbour  by  a channel  which  passes  behind 
Fort  St  Jean,  this  dock  opens  on  tho  south  into  the  outer 
harbour,  opposite  the  palace  aud  tho  Anse  du  Pharo ; 
it  is  separated  from  the  roadstead  on  the  west  by  a simple 
jetty.  A series  of  similar  basins  have  since  been  added 
along  the  shore  to  the  north,  viz.,  the  Lazaret  or  “ Bass  in 
des  Docks”  (37  acres),  tliat  of  Aron,:  (59  acres),  the 
“ Bassin  National,"  twice  as  large  as  the  preceding,  and 
the  graving  dock  of  20  acres;  a fine  revolving  bridge, 
worked  by  steam,  separates  the  graving  dock  from  the  rest 
Farther  out.  the  Ch&teau  d’lf  and  the  islets  of  Pom&gus 
and  Baton neau,  where  vessels  formerly  did  quarantine, 
have  45  acres  of  harbour  ac  ommodatiou.  The  port  .of 
Marseilles  has  in  all  an  area  of  422  acres,  but  thero  are 
only  4£  miles  of  quays,  an  amount. of  accommodation 
quite  inadequate  for  the  enormous  traffic,  now  amount- 
ing to , more  than  3,400,000  tonB.  Protected  ou  the  east 
by  Cape  Croisette,  and  on  the  west  by  Cape  Couronne,  the 
roadstead  of  Marseilles  and  its  approaches  are  lighted  by 
six  lighthouses,  of  which  the  most  distant  (130  feet  high) 
is  8 miles  south-west  of  the  town,  on  the  Planier  rock. 
The  docks  along  the  Lazaret  basin  cover  an  area  of  45 
acres,  and  the  company  to  which  they  belong  also  holds 
a large  area  of  ground  for  their  enlargement,  and  has  ex- 
clusive rights  over  1|  to  2 miles  of  quays.  The  ware- 
houses occupy  27  acres  of  floor  space  on  their  several 
stories,  and  the  200,000  tons  of  goods  for  which  they 
afford  storage  are  easily  manipulated  by  powerful  hydraulic 
machinery  wrought  by  steam.  From  the  harbour  station 
at  the  docks  tha  railway  is  carried  up  to  the  principal 
station,  “ Gare  St  Charles,"  which  commands  the.  town. 
The  Toulon  line  goes  round  the  zoological  gardens,  and  the 
whole  upper  part  of  Marseilles,  and  sends  a branch  to  the 
Prado  station.  There  is  a fourth  station  to  the  south  of 
the  old  harbour  near  the  custom-house,  and  at  the  foot  of 
the  steps  of  St  Victor ; it  is  proposed  to  join  it  by  a tunnel 
to  the  Marseille-Prado  station.  The  largo  steam  vessels  for 
trading  with  Algiers,  the  Levant,  and  the  further  East  lie 
in  La  Joliette,  but  the  old  harbour  still  displays  the  ancient 
characteristics  of  Marseilles.  The  old-fashioned  Mediter* 
ranean  traders  with  their  lateen  sails  are  crowded  together 
in  the  Hive  Neuve  Canal  to  tho  south,  whilo  tho  sailing 
vessels  of  heavy  tonnage  are  moored  to  tho  qnay  by  their 
sterns.  At  the  end  of  the  old  harbour  opens  out  La 
Cannebiere,  so  called  from  former  rope-walks,  of  which  it 
occupies  the  site ; it  is  now  the  liveliest  part  of  the  town, 
where  the  principal  caf4s,  shops,  hotels,  naval  and  com- 
mercial agencies,  as  well  as  the  Bourse,  are  found. 

Despite  its  antiquity,  Marseilles  has  no  ancient  monu- 
ments. The  old  cathedral,  which  superseded  a temple  of 
Diana,  itself  preceded,  it  is  said,  by  an  altar  of  Baal,  has 
given  place  to  a modern  structure,  of  which  tho  exterior 
only  is  completely  finished.  It  is  a Byzantine  basilica,  in 
tho  form  of  a Latin  cross,  460  feet  long,  built  in  grey 
Florentine  atone  blended  with  white  stone  from  the  neigh- 
bourhood of  Arles.  Near  the  cathedral  stands  tho  bishop's 
palace.  The  cathedral  is  situated  at  tho  entrance  of  the 
harbours,  but  a more  distant  church  has  superior  attrac- 
tions for  the  sailors, — the  celebrated  Notre  Dame  do  la 
Garde,  the  steeple  of  which,  surmounted  by  a gilded 
statue  of  the  Virgin,  30  feet  in  height  rises  150  feet  above 
the  summit  of  the  hill  on  which  it  stands,  commanding 
a view  of  the  whole  port  and  town,  aa  well  as  of  tho  sur- 
rounding mountains  and  the  neighbouring  sea.  Tho  pre- 
sent chapel  of  Notre  Dame  do  la  Garde  occupies  the  site  of 
one  built  in  1214.  Like  the  new  cathedral  it  is  iu  the 
Byzantine  style,  and  constructed  of  the  richest  materials. 

Descending  from  Notre  Dame  by  steps,  with  shops  ou 
both  sides  containing  objects  of  devotion,  such  as  medals 


I L L E S 

and  chaplets,  and  passing  tho  Promenade  Pierre  Paget? 
which  affords  another  fine  view  of  the  sea,  we  reach  the 
church  of  St  Victor,  close  by  Fort  St  Nicolas.  Originally  aa 
abbey  founded  about  410  by  St  Cassian,  it  was  afterwards 
destroyed  by  the  Saracens,  but  rebuilt  in  the  11th  century; 
destroyed  a second  time,  it  was  finally  restored  by  Pope 
Urban  V.,  a former  abbot,  who  surrounded  it  in  1350  with 
high  square  crenellated  towers.  Tradition  relates  that  St 
Lazarus  inhabited  the  catacombs  under  St  Victor;  and  the 
black  Virgin,  still  preserved  there,  is  popularly  attributed  to 
St  Luke.  The  spire  of  the  ancient  church  des  Accoules 
marks  the  centre  of  Old  Marseilles.  At  its  foot  are  a 
“ Calvary  ” and  a curious  chapel  of  modem  construction 
in  rock  work.  Notre  Dame  du  Mont  Carmel,  also  in  the 
old  town,  occupies  the  place  of  what  was  the  citadel  of  the 
Massaliots  when  they  were  besieged  by  Julius  Caesar.  The 
new  Hdtel  de  la  Prefecture,  at  tho  end  of  the  Rue  St  Ferrfol, 
the  Palais  de  J ustice,  and  the  Bourse,  are  all  buildings  of 
tho  last  twenty  years.  The  6 rst  is  a palatial  edifice  300  feet 
long  and  260  wide,  adorned  with  statues  and  bas  reliefs ; it 
has  a fine  staircase  and  large  roception  rooms, decorated  with 
paintings.  Before  the  Palais  de  Justice  stands  a statue 
of  Berry  er.  The  pediment  and  peristyle  are  decorated  with 
bas  reliefs  by  Guillaume.  Tho  outer  ball  is  surrounded 
by  beautiful  pillars  of  red  marble.  The  Bourse  has  in  the 
vestibule  a bos  relief  representing  Marseilles  receiving  the 
productions  of  all  parts  of  the  world,  and  allegorical 
statues  of  Marseilles  and  France.  Tho  hall  is  larger 
than  even  that  of  the  Bourse  at  Paris.  The  hall  of  the 
Chamber  of  Commerce,  at  whose  cost  the  whole  edifice 
was  built,  is  remarkable  for  the  magnificence  of  its  mural 
paintings  and  gildings.  The  HCtel  de  Ville,  an  old  and 
unimportant  building,  stands  on  the  quay  to  the  north  of 
the  old  harbour.  The  Palais  des  Arts  de  Longchamps, 
completed  in  1870,  is  a work  of  consummate  taste;  it  is 
built  at  the  terminus  of  tho  Canal  de  Marseille,  that 
great  work  which  has  metamorphosed  tho  town  and  its 
surroundings  by  bringing  into  it  the  waters  of  the  Durance. 
.This  canal,  which  leaves  the  river  opposite  Pertuis,  has  a 
length  of  94  miles,  of  which  more  than  15  are  underground. 
It  crosses  the  valley  of  the  Arc,  between  Aix  and  Roguac, 
by  the  magnificent  aqueduct  of  Roquefaronr,  comparable 
with  the  noblest  works  of  ancient  or  modem  times.  The 
canal  then  purifies  its  waters,  charged  with  ooze,  in  the 
basins  of  Rdaltort,  sets  iu  motion  seventy-two  mills,  which 
it  supplies  with  upwards  of  1200  horse- power,  carrying 
about  200  cubic  feet  of  water  per  second  to  the  district  of 
Marseilles.  Right  and  left  of  tho  Chilean  d'Eau,  which 
occupies  the  centre  of  the  Palais  de  Longchamps,  and  is 
1 28  feet  in  height,  are  the  picture  gallery,  a fine  collection 
of  ancient  and  modem  works,  and  the  natural  history 
museum,  remarkable  for  its  conchologic&l  department  and 
tho  interesting  collection  of  ammonites.  Behind  are  exten- 
sive zoological  gardens,  with  tho  astronomical  observatory, 
one  of  the  most  important  in  France.  Tho  museum  of  an- 
tiquities is  established  in  the  Palais  Bordly,  in  a fine  park, 
recently  purchased  by  the  town,  at  the  end  of  the  Prado, 
and  approached  by  the  two  finest  promenades  of  the  city. 
It  includes  a Phoenician  collection  (containing  tho  remains 
that  support  the  hypothesis  of  the  Phoenician  origin  of 
Marseilles),  an  Egyptian  collection,  numerous  Greek,  Latin, 
and  Christian  inscriptions  in  stone,  dec.  A building  within 
the  city,  recently  finished,  177  feet  by  64,  with  an  impos- 
ing facade,  contains  the  school  of  art  and  a valuable 
library.  The  triumphal  arch  of  Aix,  originally  dedicated 
to  the  victors  of  the  Trocadero,  was  in  1830  appropriated 
to  the  conquests  of  the  empire. 

Marseilles  contains  large  hospitals.  The  Hdtel  Dieu  in  the  old 
town  was  founded  in  11&£,  and  rebuilt  in  1593 ; it  has  450  beds. 
The  Hospice  da  la  Charite,  in  the  same  neighbourhood,  accommo-j 
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dates  600  patients,  while  at  the  opposite  extremity  of  the  town, 
near  the  Prado  station,  arc  the  modem  HOpital  do*  la  Conception 
(with  600  beds),  the  military  hospital,  and  the  lunatic  asylum. 

The  scientific  institutions  of  the  town  are  also  numerous,  includ- 
ing a faculty  of  science,  on  astronomical  observatory,  a preparatory 
school  of  medicine  and  pharmacy,  a musical  conservatoire,  a school 
of  art,  a lyceura,  and  many  private  institutions.  The  principal 
learned  societies  arc  the  academy  of  science,  letters,  and  art,  tho 
medical  association,  and  the  geographical,  statistical,  agricultural, 
and  horticultural  societies. 

The  mean  temperature  of  Marseilles  is  SS*  Fahr. ; frost  is  rare,  and 
snow  almost  unknown.  The  heat  of  summer  is  tempered  during 
the  day  by  the  cooling  sea  breeze.  The  most  disagreeable  wind 
is  the  mistral,  a violent  and  cold  north-west  wind,  which  blows  ou 
an  average  one  hundred  and  thirty -eight  times  a year,  but  has  at 
least  the  advantage  of  restoring  salubrity  to  the  frequeutly  un- 
healthy shores  of  the  'Mediterranean.  The  sirocco,  a south-east 
wind,  blows  some  sixty  times  a year ; though  hot  and  parching 
Li  summer,  it  softens  the  winter  climate.  The  east-south-east 
wind  is  cold  and  damp,  and  brings  rain.  The  Canal  de  1%  Durance 
has  greatly  modified  tho  climate  of  Marseilles  and  its  neighbour- 
hood, for  by  restoring  vegetation  it  has  increased  the  fogs  and 
rains  ; there  is  now  an  annual  rainfall  of  nearly  24  inches. 

Marseilles  is  at  once  the  largest  commercial  port  of  France  and  a 
manufacturing  town,  working  np  the  raw  materials  brought  in  by 
sea  from  every  part  of  the  world.  Tha  leading  industry  is  that  of 
soap-making,  which  occupies  sixty  fsetoriee  with  1200  artisans, 
and  annually  produces  65,000  tons,  valued  at  £2,000,000  sterling. 
With  this  manufacture  are  connected  oil  and  chemical  works  ; in 
the  former,  which  employ  2000  to  2500  workmen,  65,000  tons  of 
different  oils  are  produced  yearly.  The  chemical  works  comprise 
a dozen  mills,  manufacturing  chiefly  the  salts  of  soda  and  concen- 
trated acids.  Two  thousand  operatives  are  there  employed,  and 
the  value  of  their  annual  production  Is  estimated  at  £320,000. 
There  arc  also  three  sugar-refineries,  producing  65,000  tons  of 
loaf-sugar,  of  which  more  than  half  is  re-exported.  Sulphur 
from  Sicily  too  is  refined  and  converted  into  sticks  or  flowers  of 
sulphur,  to  the  valuo  of  £80,000.  Petroleum  refining  occupies 
100  workmen.  Metallurgy  is  another  great  industry ; a largo 
euantity  of  ore,  imported  from  Elba,  Spain,  and  Atgeria, 

I is  smelted  in  tho  blast  furnaces  of  St  Louis  in  the  suburbs. 
The  Mediterranean  iron-works  and  yards,  together  with  other 
iprivato  companies,  have  large  workshops  for  the  construction  or 
repair  of  marine  steam-engines  and  every  branch  of  iron  shipbuild-  j 
ing,  employing  several  thousand  workmen.  Marseilles  is  a great 
centre  for  the  extraction  of  silver  from  lead  ora  ; 16,000  tons  of 
lead  and  25  tons  of  fine  silver  are  separated  annually.  There  are 
64  flour-mills  with  800  sets  of  stones,  and  100  factories  prepare 
jaomolina  and  other  cereal  pastes,  while  34  lanyards  dress  600,000 
; alicep  skins  and  835,000  goat  akina.  To  this  list  of  industries 
must  be  added  the  manufactories  of  matches,  candles,  and  wax- 
lights,  with  brass  foundries,  glass-works,  and  manufactures  of  coral, 
and  of  Oriental  hosiery. 

The  port  of  Marseilles  is  the  centre  of  numerous  lines  of  steamers. 
The  French  company  of  mail  steam  packets  (Mmagfriu  Maritirkes) 
despatch  their  boats  regularly  to  Italy,  Egypt,  Reunion,  India, 
China,  and  the  far  East,  aa  well  as  to  Greece,  Turkey,  the  Black  Sea, 
Smyrna,  and  Syria.  The  Transatlantic  Company  runs  its  vessels 
to  Algiers,  Tunis,  Malta,  and  the  coast  of  Italy,  and  has  also  a 
regular  line  between  Marseilles  and  New  York.  Many  private  com- 
panies have  services  to  Corsica,  Algiers,  the  coast  oi  Languedoc 
and  of  Spain,  and  the  Italian  Riviera.  Other  lines  connect 
Marseilles  with  Brazil  and  La  Plat*,  Havre,  and  London. 
Landward  there  are  two  lines  of  railway  to  Aix,  and  a third  to 
Toulon.  A navigable  canal  ia  greatly  needed  to  connect  tho  port 
directly  with  the  Rhone,  in  order  to  avoid  tho  difficulties  of  egress 
from  the  river  and  to  make  Marseilles  the  natural  outlet  of 
the  rich  Rhone  basin.  The  countries  with  which  the  greatest  traffic 
is  maintained  are  Algeria,  Spain,  Italy,  Turkey,  ana  the  Russiuu 
ports  on  tho  Black  Sea ; next  in  order  come  England,  An  stria, 
the  western  coast  of  Africa,  Reunion,  the  Cape,  British  India, 
Brazil,  tho  Antilles,  China,  and  Senogambia.  From  the  Black  Sea, 
Turkey,  and  Algeria  come  the  cereals  which  form  the  chief  imports 
in  point  of  bulk  ; from  Italy,  Spain,  the  Levant,  China,  and  Japan 
the  silk,  which  is  the  import  of  greatest  value  (£4,000,000  yearly). 
Then  follow  ores  and  metals,  iron,  cast  iron,  lead,  and  copper;  also 
wood,  raw  material  for  oil  manufacture,  raw  sugar,  cattle,  wool  and 
cotton,  rice,  and  various  dry  vegetable  foods,  petroleum,  cocoa, 
gums,  pepper,  and  other  apices,  wines  and  brandies,  coal,  skins, 
cod-fish,  cheese,  and  sponges.  The  principal  exports  in  respect  of 
value  are  silk,  woollen,  and  cotton  fabrics,  refined  sugars,  wines 
and  spirits  ; those  of  greatest  bulk  are  cereals  in  tho  form  of  graio 
or  flour,  coal,  building  materials,  oil-cakes,  iron  and  other  manu- 
factures in  metal,  wince  and  spirits,  oils,  glass  and  crystal,  lead, 
and  cmffee. 

Of  the  seagoing  tonnage,  one-third  is  under  the  French  flag,  bat 
the  coasting  trade,  carried  on  by  French  eailora  alone,  is  alraoet 
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half  aa  large  os  tho  ocean  trade.  Tim  shipowner*  of  the  port  pos- 
sess almost  seveu  hundred  vessels,  w ithout  counting  the  hundreds  of 
fishing  boats  which  ply  along  the  coast 

History.—  Tho  Greek  colony  of  Massalia  (in  Latin,  Ifamlia)  was 
founded  by  the  enterprising  mariners  of  Phocara  in  Asia  Minor, 
about  600  n.c.  The  settlement  of  the  Greeks  iu  waters  which  tho 
Carthaginians  jealously  reserved  for  their  own  commerce  was  not 
effected  without  a naval  conflict;  it  is,  indeed,  not  improbable  that 
the  Phoenicians  were  settled  at  Marseilles  before  the  Greek  period, 

and  that  the  very  name  of  tho  town  is  the  Phcenkiaa  “settle- 
ment.'’ Whether  the  pudges  (O'CEC*,  **  suffetea  **)  of  the  Phoenician 
sacrificial  tablet  of  Marseilles  were  the  rulers  of  a city  older  than 
the  advent  of  the  Phoenicians,  or  were  a sort  of  consuls  for  Punic 
residents  in  tlio  Greek  period,  is  disputed.  The  fall  of  the  Ionic 
cities  before  the  Pcraians  probably  sent  new  settlers  to  the  Ligurian 
coast  and  cut  off  the  remote  city  of  Massalia  from  closo  connexion 
with  tbc  mother  country.  Isolated  amidst  alien  populations,  tho 
Mossaliots  made  their  way  by  great  prudence  in  dealing  with  the 
inland  tribeB,  by  the  vigilant  administration  of  their  oligarchical 
government,  and  by  frugality  and  temperance  united  to  remarkable 
commercial  and  naval  enterprise.  Their  colonies  spread  east  and 
west  along  the  const  from  Monaco  to  Cape  St  Martin  in  Spain,  carry- 
ing with  them  the  worship  of  Artemis  ; the  inland  trade,  in  which 
wino  was  an  important  element,  can  be  traced  by  finds  of  Mossalisn 
coins  right  across  Gaul  and  through  the  Alps  as  far  as  Tyrol.  Tbo 
Massaliot  Pythcas  (330-320  n.c.)  passed  the  pillars  of  Hercules  snd 
visited  the  coasts  of  Caul,  Britain,  and  Germany.  The  great  rival 
of  Manalian  trade  was  Carthage,  and  in  the  Punic  wan  the  city 
took  tho  aido  of  Rome,  and  was  rewarded  by  Roman  assistance  in 
the  subjugation  of  the  native  tribes  of  the  Ligurian  mountains.  In 
tbo  war  of  Csesar  and  Pompey  the  aristocratic  town  took  the  sido 
of  tbo  latter,  and  made  a courageous  but  vain  resistance  to  Csrsar. 
In  memory  of  its  ancient  services  the  city,  “ without  which,”  as 
Cicero  says,  “Rome  had  never  triumphed  over  the  Transalpine 
nations,”  was  still  left  ss  a eivUas  libera,  but  her  power  was  broken 
and  most  of  her  dependencies  taken  from  her.  From  this  time 
Massalia  has  little  place  in  Roman  history  ; it  becamo  for  a time 
an  important  school  of  letters  and  medicine,  but  its  commercial 
and  intellectual  importance  gradually  declined  into  insignificance. 
The  town  appears  to  have  been  Christianized  before  the  end 
of  the  3d  century,  and  ita  reputation  partly  revived  through 
tho  names  of  Gennndius  and  Cassian,  which  give  it  prominence  in 
the  history  of  Semi-Pelagianism  and  the  foundation  of  Western 
monachisra. 

After  the  ravages  of  successive  streams  of  invaders,  Marseilles  was 
repooplcd  in  the  10th  century  under  the  protection  of  its  viscounts. 
In  1112  the  town  bought  up  tboir  rights,  and  was  formed  into  a 
republic,  governed  by  a p xlcatat,  who  was  appointed  for  life,  and 
exerciaeu  his  offico  in  conjunction  with  3 notables,  and  a munici- 
pal council,  composed  of  80  citizens,  3 clerics,  and  6 principal 
tradesmen.  During  the  rest  of  the  Middle  Ages,  however,  tho 
higher  town  was  governed  by  the  bishop,  and  had  ita  harbour  at 
the  creek  of  La  Joliette.  The  southern  suburb  was  governed  by 
tbe  abbot  of  St  Victor,  and  ownod  tho  Port  des  Catalans.  Situated 
between  the  two,  tho  lower  town,  the  republic,  retained  the  old 
harbour,  and  was  the  moot  powerful  of  the  three  divisions.  Tho 
period  of  the  crusades  brought  great  prosperity  to  Marseilles.  Tbo 
activity  of  ita  shipbuilding,  the  magnitude  of  its  fleet,  the  import- 
ance of  its  commerce  and  manufacture*,  all  increased  at  once.  The 
count  of  Provence,  Raymond  Berenge»*,  Charles  of  Anjou,  and  after- 
wards Alphonao  of  Aragon,  successively  attempted  to  make  them- 
selves masters  of  the  town  ; it  suffered  at  different  tiroes  from 
incendiarism,  pillage,  and  massacre  daring  the  13th  and  14th  ccn- 
tories,  and  in  the  beginning  of  tho  15th.  King  Rene,  who  had 
made  it  hie  winter  residence,  nowever,  caused  trade,  arts,  and  manu- 
factures again  to  flourish.  Under  Francis  I.,  the  disaffected  con- 
atablo  de  Bourbon  vainly  besieged  the  town  with  the  imperial 
forces  in  1524.  During  the  wars  of  religion,  Marseilles  took  an 
active  part  against  the  Protestants,  and  long  refused  to  acknowledge 
Henry  IV.  The  loes  of  the  ancient  liberties  of  the  town  brought 
on  new  disturbances  under  the  Fronde,  which  Louis  XIV.  came  iu 
person  to  suppress.  Ho  took  the  town  by  storm,  and  had  Fort  St 
Nicolas  constructed.  Marseille*  repeatedly  suffered  from  the  plague, 
and  an  epidemic  raged  from  May  1720  to  May  1721  with  a severity 
for  which  it  is  almost  impossible  to  find  a parallel ; Bishop  Brlsuncc, 
Chevalier  Rose,  and  othors  immortalized  themselves  by  their  courage 
and  devotion. 

During  the  Revolution  the  people  roae  against  the  aristocracy, 
who  up  to  that  time  had  governed  the  commune.  In  the  Terror 
they  rebelled  against  the  convention,  but  were  promptly  subdued  by 
Genoral  Carteaux.  The  ware  of  the  empire,  by  dealing  a severe 
blow  to  their  maritime  commerce,  excited  the  hatred  of  tbo  inhabit- 
ants against  Napoleon,  who  accordingly  hailed  with  enthusiasm 
tho  return  of  the  Bourbons  and  the  defeat  of  Waterloo.  The  news 
of  the  latter  provoked  a bloody  reaction  in  the  town  against  those 
suspected  of  imperialism.  Since  1815  the  prosperity  of  the  city 
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has  received  n coiwideraMi  impulse  from  the  conquest  of  Algeria 
and  the  opening  of  the  Sue*  CnuaL  The  completioii  of  the  canal  of 
the  Durance  has  covered  with  verdure  the  formerly  arid  country 
wnrrounding  the  town,  end  the  opening*  made  in  the  old  part  of 
Marseilles  hare  improved  its  sanitary  condition.  (O.  ilE.) 

MARSH,  George  Perkins,  LL.D.  (1801-1882), 
American  diplomatist  and  philologist,  was  born  at  Wood- 
stock, Vermont,  March  17,  1801,  graduated  at  Dartmouth 
•College  in  1820,  and  practised  law  at  Burlington,  Vermont, 
•devoting  himself  also  with  ardour  to  philological  studies. 
In  1835  he  was  elected  to  the  State  legislature,  and  in 
1642  he  became  a member  of  Congress.  In  1849  he  was 
-appointed  United  States  minister  to  Turkey,  and  in  1852 
•discharged  also  a, special  mission  to  Greece,  returning  to 
Vermont  in  1853.  In  1861  he  became  United  States 
minister  to  Italy,  and  died  in  that  office  at  Vallombroea, 
July  24,  1882. 

Eus  chief  published  works  are  a Compendious  Grammar  of  the 
Qld  Northern  or  Icelandic  Language,  1838,  compiled  and  translated 
from  the  grammar  of  Rask  ; The  Camel,  kit  Organization,  Habits, 
and  Uses,  1856 ; Ledum  on  the  English  Language , 1861  ; The 
Origin  and  History  of  the  English  Language,  1862 ; A/an  and 
Haturc,  1864.  The  last-named  work,  largely  rewritten,  was  issued 
ander  the  title  The  Earth  as  Modified  by  Human  jidion  in  1874. 

MARSHAL  (from  Old  High  German  marahy  horse,  and 
*calct  care  taker),  in  its  original  signification  a servant  of 
the  royal  manepe,  was  afterwards  a title  given  in 
different  countries  to  the  bolder  of  various  high  offices, 
military  and  civil.  In  the  time  of  Philip  Augustus  the 
Commander  of  the  French  forces  was  called  the  marshal  of 
Franco.  Under  Francis  L the  marshals  of  France  became 
two  in  number,  under  Henry  II L four,  and  in  the  time  of 
Louts  XIV.  their  number  was  raised  to  twenty.  In 
England  the  marshal  was  a high  officer  of  state  as  far  back 
as  the  1 2th  century.  In  the  end  of  the  12th  and  first  half 
of  the  13th  century  the  office  was  conferred  on  the  earls 
of  Pembroke,  from  whom  it  passed  by  female  descent  to 
the  family  of  Bigod,  earl  of  Norfolk.  The  dignity  of  earl- 
marshal  was  afterwards  held  successively  by  the  Mowbrays, 
dukes  of  Norfolk,  the  Howards,  dukes  of  Norfolk,  and  the 
•earlsof  Arundel  and  Norwich.  Under  a grant  by  Charles  IL 
to  Henry  Howard,  earl  of  Norwich,  it  has  descended  to 
and  continues  in  the  line  of  the  existing  dukes  of  Norfolk. 
The  marshal  was  in  feudal  times  (in  conjunction  with  the 
constable,  a still  higher  officer)  the  judge  iu  the  court  of 
ahivalry,  which  had  cognizance  of  questions  of  honour  and 
dignity ; and^when  the  king  headed  his  army  in  person,  it 
was  the  marshal  who  selected  the  proper  spot  for  the 
•ncampment  of  each  noble.  The  constable’s  powers  and 
duties  were  superseded  iu  the  reign  of  Henry  VIIL  ; but 
the  earl-marshal  is  still  the  head  of  th©  Heralds’  College, 
and  appoints  the  officers  of  arms.  In  Scotland  (an 
orthography  resembling  the  French  marfchal  being  adopted) 
the  office  of  marischal,  probably  introduced  under  David  L, 
becamo  from  the  14th  century  hereditary  in  the  family  of 
Keitlu  The  Scottish  marischal  became  an  earl  under  the 
designation  of  “ earl-marischal ” in  1 458.  Marischal  College 
In  Aberdeen  was  founded  and  endowed  by  the  munificence 
ef  George,  5th  earl-marischal.  The  dignity  came  to  an 
and  by  the  attainder  of  George,  10th  earl-marischal,  in 
1716.  The  military  title  of  field-marshal  was  at  first 
borrowed  by  the  Germans  from  the  French  marechcd  dt 
fkamps;  and  in  the  Thirty  Years’  War  it  meant  much 
what  quartermaster-general  does  now.  It  was  not  till  last 
sentury  that  the  word  rose  in  dignity  so  as  to  signify  the 
highest  military  dignity  except  that  of  commander-in-chief. 
It  was  adopted  into  the  British  military  system  from 
Germany, — the  first  field-marshals  being  John,  duke  of 
Argyll,  and  George,  earl  of  Orkney,  made  so  by  George  IL 
fat  1736. 

MARSHALL,  John  (1755-1835),  chief  justice  of  the 
United  States,  was  bom  in  Fauquier  county,  Virginia,  on 
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September  24, 1755.  As  lieutenant  end  captain  lie  served 
in  thB  revolutionary  army  from  1775  to  1780.  In  l?3l 
he  began  the  practice  of  the  law,  and  two  years  later 
removed  to  Richmond.  At  varioua  time*  from  1782  to 
1798  he  was  elected  a member  of  the  Virginia  legislature, 
in  1788  a member  of  the  Virginia  convention  for  the  rati' 
fication  of  the  constitution ; in  1797  be  was  envoy -ex  Ira- 
ordinary  to  France,  and  in  1799  a member  of  Congress; 
io  1800  he  became  secretary  of  state ; and  on  January  31, 
1801,  he  wa3  appointed  to  the  chief  justiceship,  which 
position  he  held  until  his  death  on  the  Cth  of  July  1835. 
Marshall  as  a lawyer  soon  rose  to  the  first  rank  at  the 
Virginia  bar,  and  acquired  also  a national  reputation.  la 
the  Virginia  convention  of  1788  his  influence  was  second 
only  to  that  of  Madison  in  securing  the  adoption  of  the 
constitution.  But,  nnlike  Madison,  lie  continued,  under 
the  constitution,  to  support  the  administration  of  Washing- 
ton and  Federalist  measures  in  general.  It  was  as  chief 
justice  of  the  supreme  court  of  the  United  States,  however, 
that  Marshall  won  lasting  fame  His  reports,  filling  about 
thirty  volumes,  form  a work  which  time  will  only  render 
more  valued.  In  the  expounding  of  public  law,  whether 
international  or  State  law,  bis  talents  found  their  freest 
scope.  In  these  departments  of  jurisprudence  general  prin- 
ciples rather  than  authority  must  be  sought  by  ths  judge, 
aad  in  their  application  Marshall  has  had  no  equal  upon 
the  American  beach.  It  is  the  peculiar  function  of  the 
supreme  court  of  the  United  States  to  interpret  the  consti- 
tution and  to  guard  it  from  the  encroachments  of  both 
national  and  State  legislation.  To  this  duty  Marshall 
brought  his  great  and  jnst  powers  of  reasoning,  as  well  as 
those  broad  views  of  government  which,  during  the  thirty- 
four  years  of  his  judicial  career,  gave  to  the  constitution 
the  liberal  powers  which  were  necessary  to  its  durability. 
“ Ths  constitution,”  says  Judge  Story,  “ since  its  adoption, 
owes  more  to  him  than  to  any  other  single  mind  for  its 
true  interpretation  and  vindication.”  See  biography  by 
Henry  Flanders  in  hti  IAva  of  the  Chief  Jiutioa,  vol  iL 
MARSHALL  ISLANDS.  See  Micronesia. 

MARSHALLTOWN,  the  county  neat  of  Marshall 
County,  Iowa,  United  State*,  is  situated  on  the  Iowa 
river  at  the  junction  of  several  railways,  and  in  the  midst 
of  s grain  and  stock  producing  region.  Among  its  numer- 
ous industries  are  sugar-refining,  waggon-making,  and  tha 
manufacture  of  barbed  steel  wire  for  fencing  purposes. 
The  population  was  3218  in  1870  and. 6240  in  1880,  and 
has  since  increased  rapidly. 

MARSHMAN,  Joshua  (V,  68-1837),  a Baptist  mis- 
sionary and  Oriental  scholar,  was  born  on  April  20,  1768, 
at  Westburv  Leigh,  in  ifiUaltire,  where  he  received  a 
somewhat  defective  school  education,  and  afterwards 
followed  the  occupation  of  a weaver  until  1794,  when  he 
removed  to  Bristol  to  take  charge  of  a email  school  there. 
Meanwhile  he  had  been  diligent  in  the  cultivation  of  his 
talents,  which  were  naturally  good ; and  he  waa  already  a 
man  of  considerable  acquirements  when  in  1799  he  was 
sent  by  the  Baptist  Missionary  Society  to  join  their  estab- 
lishment at  Serampore.  Here,  in  addition  to  the  discharge, 
of  his  mors  special  duties,  he  engaged  with  succors  in  the 
study  of  Bengali  and  Sanskrit,  and  afterwards  of  Chinese, 
and  accomplished  numerous  literary  tasks,  the  more  im- 
portant of  which  are  mentioned  below.  He  received  the 
degree  of  D.D.  from  Brown  University,  U.S.A,  in  1811. 
His  death  took  place  at  Serampore  on  December  5,  1837. 

Dr  Marshman  translated  into  Chinese  the  hook  of  Genesis,  the 
Gospels,  and  the  Epistles  of  Paul  to  the  Romans  and  the  Cori  nthian* ; 
in  1811  he  published  The  Work*  of  Confudut,  containing  th* 
Original  Text,  with  a Translation,  and  in  1814  his  Clan '*  Sinica . 
He  was  also  the  author  of  Element*  of  Chine**  Grammar,  with  Pre- 
liminary DimrteUion  on  the  Character*  and  Colloquial  Medium*  *f 
the  China*,  and  was  associated  with  Cany  in  the  preparation  of  a 
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Sanskrit  grammar  and  of  a Bcnjjali-English  dictionary.  Rea  J.  C. 
llarshmau'*  Life,  and  Time s of  Cany,  ilankman,  and  Ward  (2 
■volt.,  1S58). 

MARS IG LI  (Latinized  Marsiuus),  Luioi  Ferdinand, 
soldier  and  savant,  was  born  at  Bologna,  July  10,  1658, 
and  died  in  the  samo  city,  November  1,  1730.  After  a 
considerable  course  of  study  in  mathematics,  natural 
history,  and  anatomy,  ho  visited  Constantinople,  and  on  his 
return  to  Christendom  offered  his  services  to  the  emperor 
Leopold,  then  at  war  with  the  Turks  (1682).  Wounded 
and  captured  in  an  action  on  the  river  Raab,  he  was  sold 
to  a pasha  and  accorapauied  him  to  the  siege  of  Vienna ; 
but  in  1G84  his  friends  purchased  his  release,  and  at  the 
close  of  the  war  he  was  appointed  commissioner  for  filing 
the  new  Dalmatian  boundary.  In  1703  he  was  second  in 
command  to  the  count  of  Arco  when  Alt-Breisach  was 
surrendered  to  the  duke  of  Burgundy ; and,  though  popular 
opinion  acquitted  him  of  blame,  5l arsigli  was  cashiered 
when  Arco  was  condemned  to  death.  Devoting  himself 
to  scientific  pursuits,  be  visited  Switzerland,  and  spent  a 
considerable  time  at  Paris  and  Marseilles.  He  went  to  Romo 
in  1709  at  the  request  of  Clemont  XT.,  but  soon  returned 
to  Marseilles  to  prosecute  his  investigations  into  the  physical 
nature  of  the  sea.  In  1712  he  presented  his  scientific 
collections  to  his  native  city,  and  thus  gave  rise  to  the 
Bologna  Institute  of  Science  and  Art ; and  about  the  same 
time  he  established  a press,  including  founts  of  Oriental 
characters,  for  printing  the  publications  of  the  society. 

Uarslglf*  own  works  were  valuable  contributions  to  knowledge, 
brought  out  in  very  handsome  style.  Best  known  are  hie  curious 
physical  history  of  the  sea  (Italian,  Venice,  1711  j French,  Amster- 
-dam,  17251,  with  a very  laudatory  preface  by  Boerhaave  ; L'itnl 
irtUUnirc  Ac  T Empire  Ottoman  { Amsterdam,  1732);  and  Ltanubias 
PannoHtc(hMyTien3  (Hague,  1726).  This  lost,  of  which  ooly  three 
hundred  and  seventy-five  copies  were  printed,  consists  of  six  huge 
folio  volumes  illustrated  by  nearly  three  hundred  maps  and  engrav- 
ings, and  furnishes  an  exceedingly  elaborate  account  of  the  o»mr»*  of 
the  Danube,  of  the  towns  and  antiquities  along  its  bonks,  of  its 
birds,  b oots,  fishes,  Ac.  See  FontcncMe’s  tiogc  in  lit* l dc  CAcad. 
Acs  Sciences,  Paris,  1730  j Quincy,  Vie  Ac  ilous.  Ic  Comte  dc  JJarsigli. 
Zurich,  1741. 

MARSTON,  John,  was  on©  of  the  moat  vigorous 
satirists  and  dramatist*  of  the  Shakespearean  ago.  Ho 
was  probably  some  ten  years  younger  than  Shakespeare 
He  nos  been  identified  with  a gentleman  commoner  of 
Braaenose  College,  Oxford,  who  entered  in  1591,  and  was 
admitted  B.A.  in  1593  as  the  eldest  son  of  an  esquire. 
If  this  is  the  same  John  Maraton  that  was  buried  in  tho 
Temple  Church  in  1634,  under  a tombstone  Oblivion* 
sacrum,  tho  identification  of  him  with  the  poet  is  most  prob- 
ably right,  for  one  of  Marston’s  most  singular  poems  is  a 
prayer  to  Oblivion — 

" Lei  others  pray 

For  ever  their  fair  poems  flourish  may; 

But  aa  for  me,  hungry  Obliviou, 

Devour  ino  quick." 

In  the  superfluity  of  learned  allusions  and  Latin  quota- 
tions in  his  plays  Marston  proclaims  the  fact  that  he  was 
a university  man.  He  entered  the  field  of  letters  in  1598, 
as  a satirist,  with  a Scourge  of  Viltany.  Ho  was  pro- 
fessedly an  imitator  of  Juvenul,  but  he  wrote  rather  in  the 
spirit  of  Bkelton,  and  speedily  earned  something  like 
Skelton's  reputation  as  a coarse  ribald  buffoon  of  astonish- 
ing energy,  girding  at  the  grossest  vices  of  tho  time  in 
“ plain  naked  words  atripfc  from  their  shirts. w There  was 
more  of  the  good-natured  chuckling  buffoon  than  of  the 
cynic  in  Marston’s  satire,  though  he  did  profess  unmeasured 
scorn  for  the  vices  and  fopperies  of  his  age  The  coarse 
energy  of  his  invective  pours  out  as  if  he  loved  strong 
language  more  than  he  hated  the  subjects  of  his  ridicule. 
Shakespeare’s  Venue  and  Adonie  was  ono  of  Marston ’•  first 
butts  ; in  his  Pygmalion' i Image  (1598)  the  wooing  of 
Adonis  by  the  queen  of  love  is  very  roughly  but  very 
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cleverly  parodied.  The  freshness  and  vigour  of  Marston'* 
vein  brought  «bim  at  once  into  notice.  He  is  mentioned 
(misspelt  as  Max  ton  or  Mastone)  in  Hcnslowe’s  Diary , in 
1599,  as  “the  now  poet"  receiving  payment  as  part  author 
of  a play ; and  in  the  6arae  year  he  was  probably  ridiculed 
by  Ben  Jonson  as  “Carlo  Buffone”  in  Every  Man  out  of 
hit  Uumour.  He  and  Dekker  had  a famous  quarrel  with 
Jonson  arising  out  of  the  letter’s  attack  upon  them  in  the 
Poetaeter  (see  D lexer).  The  literary  enemies  were  re- 
conciled ; Marston  forswore  literary  quarrels,  dedicated  a 
play  to  Jonson  in  terms  of  high  eulogy,  and  was  conjoined 
with  Jonson  and  Chapman  in  the  play  of  Eaetwanl  Hot 
some  political  allusions  in  which  nearly  cost  the  authors 
their  ears.  Marston  wrote  comparatively  few  plays,  pub- 
lished in  quick  succession  at  the  following  dates; — Antonio 
and  Mellida  (1602);  Antonio’s  Revenge  11602);  The 
Malcontent  (1604,  bis  first  and  most  powerful  play) ; The 
Dutch  Courtesan  (1605);  Parasitasler  (1606) ; Sophonisba 
(1606) ; What  You  Will  (1607).  Marston  then  apparently 
left  off  play  writing;  If  he  lived  till  1631,  there  is  no 
explanation  of  his  sudden  stoppage.  There  is  very  little 
constructive  skill  in  his  plays ; the  plots  are  uninteresting. 
He  does  little  more  than  send  a procession  of  puppets 
across  the  stage,  one  or  more  of  which  “gird  at"  the 
others — very  “loose  libertines’  and  very  contemptible 
some  of  them — in  the  author’s  own  rough  vein  of  satire. 
One  scene  in  Antinio  and  Mellida  was  much  admired  by 
Charles  Lamb,  and  either  suggested  or  was  suggested  by 
one  of  the  most  powerful  situations  in  King  Lear.  But 
the  parage  taken  out  of  the  body  of  the  play  gives  a very 
misleading  idea  of  its  general  tenor,  or  of  the  general  cast 
of  Marston’s  dramatic  work. 

MARSYAS  was  a Phrygian  god,  whose  name  has  passed 
into  Greek  mythology.  It  is  hardly  possible  to  discover  the 
real  btutis  of  the  legends,  as  their  original  form  has  been  so 
much  altered.  Marsyas  was  the  god  of  & small  river  which 
rose  in  a cave  in  the  agora  of  Celaen®,  and  flow's  into  the 
Meander.  In  this  cave  was  hung  a hide,  which  according 
to  the  story  was  the  akin  of  Marsyas  suspended  there  by 
Apollo.  When  Athene  threw  away  her  flute,  Marsyas 
found  it,  a subject  represented  by  the  sculptor  Myron. 
Proud  of  his  skill.  Marsyas  challenged  Apollo  with  his  lyre. 
Midas  the  Phrygian  king,  appointed  judge  in  tho  contest, 
preferred  the  flute-player,  and  got  bis  ess’s  ears  in  reward 
tor  his  stupidity.  The  contest  and  the  punishment  of 
Marsyas,  who  was  flayed  alive  by  Apollo,  were  frequent 
subject#  for  Greek  art,  both  vase-painting  and  sculpture. 
There  can  be  little  doubt  that  this  account  has  been  very 
much  altered  from  its  native  Phrygian  form  by  the  Attic 
comic  poets,  with  whom  Marsyas  was  a favourite  character. 
With  regard  to  the  Phrygian  god  it  is  difficult  to  say  more 
than  that  he  and  Silenns  and  Midas  are  associated  in 
legend  with  Dionysus,  and  that  he  mast  therefore  belong 
to  the  cycle  of  legends  of  Cybele  (see  Preller,  Gr.  MythoL, 
i.  508).  The  flute  was  the  favourite  instrument  in  the 
worship  of  the  goddess.  Sacrifices  were  offered  by  the 
people  of  Celaense  to  Marsyas,  and  he  helped  them  against 
the  Galatians  (Paus.,  x.  30).  A statue  of  Marsyas  was 
erected  in  the  Roman  Fornm  and  in  other  towns,  and  is 
aaid  to  have  been  a symbol  of  liberty. 

MARTEN,1  the  name  of  a group  of  animals  constituting 

1 By  all  old.  author*  of  authority,  u Ray,  Pennant,  Shaw,  and 
Wenilng,  the  word  U written  "Martin,"  but  this  form  of  spelling  Is 
now  generally  reserved  by  way  of  distinction  for  tit*  bird  (see  Manns). 
Th§  word,  as  applied  to  the  animal  here  described,  occurs  in  most 
Germanic  and  Romanic  languages: — German,  mardcr ; Dutch,  wuxrter  • 
Swedish,  wiurd\  Danish,  vutar ; English,  marteron,  mortem,  marten , 
martin,  and  maritett ; French,  marte  and  mart  re ; Italian,  martora 
and  wartorella ; Spanish  and  Portuguese,  maria.  It*  earliest  known 
un  is  in  tba  form  martes  (Martial,  Ep.  x.  37 ),  hut  it  can  scarcely  he 
on  old  Latin  word,  as  it  t»W  found  in  Pliny  or  other  classical  writers. 
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a small  bat  well-defined  section  of  the  family  Mu&tdulx, 
belonging  to  tho  Arctoid  or  Bear-like  division  of  the  order 
Carnivora  (see  Mammalia,  pp.  439,  440  of  the  praent 
volume). 

The  genus  Musttla,  as  restricted  by  Cuvier  (fttync 
Animal,  1817),  contains  a very  natural  ossemblngn  pf 
animals  commonly  called  Martens,  Sables,  Polecats,  Stoat*, 
Ermines,  and  Weasels,  all  closely  allied  in  structure  and 
habits.  A structural  division,  however,  occurs  between 
the  two  first-named  and  all  the  others,  especially  shown  in 
the  presence  of  an  additional  small  prcmolar  tooth  on  each 
side  of  each  jaw ; and,  availing  himself  of  this  and  some 
other  miuor  characters,  Cuvier  divided  the  genus  into  two 
eubgcnem,  for  tho  first  of  which  ho  retained  the  name  of 
J/i utcla,  and  to  the  second  assigned  that  of  Puforin*. 
Three  years  later  Nilsson  (SkaniL  Fauna,  1820)  definitely 
constituted  the  two  groups  into  genera,  applying  to  the  first 
the  name  of  MarUt,  by  which  tho  animals  composing  it 
had  been  generally  designated  by  the  Latin-writing  zoo- 
logists of  the  preceding  centuiy,  and  keeping  Mnstrla  for 
the  moro  typical  Weasels  and  their  immediate  allies. 
Later  zoologists  have  been  divided  botwenn  the  nomencla- 
ture of  Cuvier,  which  has  the  priority,  and  that  of  Nilsson, 
which  on  other  grouuds  is  preferable.  Those  who  adopt 
the  latter  affirm  that  Cuvier’s  names,  being  only  used  by 
him  in  a subgeneric  senso,  and  not  binomially,  need  not 
be  applied  gcnerically  ; but  this  is  contrary  to  the  practice 
usually  followed  in  Buch  casei  Others  avoid  tho  difficulty 
by  not  breaking  up  the  genus  at  all,  and  so  apply  the  term 
Mustda  to  all  the  species.  The  result  is  that  the  generic 
name  of  the  Martens  in  modem  zoological  works  oscillates 
betweeu  Mar  Its  and  Muticla,  according  to  the  views  of  the 
writer. 

The  following  characters  apply  to  the  restricted  group  of 
Martens  proper,  by  whatever  name  they  are  called.  Body 
long,  Blender,  and  very  flexible,  though  less  so  than  in  the 
true  Weasels.  Head  somewhat  triangular ; muzzle  pointed, 
the  nose  extending  a little  beyond  the  lips;  eyes  large  and 
prominent ; cars  conspicuous,  broad,  somewhat  triangular, 
rounded  ut  the  ends,  furred  outsido  and  in ; limbs  short ; 
feet  rounded ; toes  short,  five  on  each  foot,  all  with  short, 
compressed,  curved,  sharp-pointed  claws.  Soles  densely 
furred  between  tho  naked  pads.  Tail  moderately  long, 
more  or  less  bushy.  Outer  fur  long,  strong,  and  glossy ; 
a very  abundant  soft  under  fur. 

Vertebrae:  C 7,  D 14,  L G,  S 3,  C 18-23.  Skull  elongated 
and  depressed.  Facial  portion  moderate  and  rather  com- 
pressed. Zygomata  arched  and  wide  but  slender.  Post- 
orbital  processes  small.  Auditory  bulho  large,  but  not 
very  globose.  Mandible  with  a strong  triangular  vertical 
coronoid  process  and  a well-developed  angular  process. 

Dentition : t §,  e |,  p },  m J ; total  38.  Upper  incisors 
in  a straight  transverse  line,  rather  long  and  compressed  ; 
first  aud  second  subequal,  third  considerably  larger. 
Lower  incisors  very  small,  especially  the  first,  and  crowded 
together,  tho  second  placed  rather  behind  the  others. 
Canines  long  and  sharp-pointed.  Upper  premolars : first 
very  small,  with  simple  crown  and  one  root;  second  and 
third  nrarly  equal  in  size  and  two-rooted,  with  simple 
compressed  sharp-pointed  crowns,  with  very  slightly 
developed  accessory  cusps;  fourth  (the  sectorial)  with 
blade  consisting  chiefly  of  the  central  and  posterior  cusps, 
the  anterior  being  rudimentary,  inner  tubercle  small  «and 

•nd  Martial  often  Introduced  foreign  words  into  bis  Latin.  Its 
etymology  has  been  connected  with  the  German  '*  fuartern,"  to 
tormeut  A second  Romanic  name  for  tlie  Mine  animal  u /urea,  in 
French  fouin*  (see  E.  Yon  Marten's  “ Ueber  Tbiernamcu,"  in  Der 
ZooliMjucKe  OaHm,  voL  xl.,  1870).  Tim  tenu  “ Marten  Cat,”  often 
used,  is  a misnomer,  for  though  somewhat  Cat-like  iu  sue,  general 
appearance,  and  habits,  its  trua  affinities  an  not  with  the  FeluUt , but, 
as  stated  above,  with  tho  Eases. 
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confined  to  tho  anterior  part  of  the  tooth.  True  molar 
tuhnrcular,  about  twice  as  wide  transversely  as  in  tbf 
anteroposterior  direction,  having  an  outer,  more  elevated, 
but  smullcr  portion,  beariug  three  blunt  tubercles ; to  the 
inner  side  of  this  tho  crown  is  contracted,  and  its  surface 
deeply  hollowed ; it  then  expands  again  into  a broad  low 
lobe,  with  tbo  central  part  elevated,  and  a raised,  even* 
semicircular,  .slightly  crc noted  internal  border.  Lower 
prcmolare : first  very  small,  simple,  and  one-rooted ; second, 
third,  and  fourth  increasing  slightly  in  size,  with  high 
compressed  pointed  crowns  and  posterior  accessory  cusps, 
IxwL  marker!  in  tho  third.  First  molar  (sectorial)  with  well- 
marked  hilobed  blade, — heel  scarcely  more  than  one-third 
of  the  length  of  the  tooth,  and  & very  small  inner  tubercle. 
Second  molar  small,  single-rooted,  with  a low,  flattened, 
subcircular  or  oval  tubercular  crown. 

In  geographical  distribution  the  Martens  are  limited  to 
the  northern  hemisphere,  ranging  throughout  the  greater 
part  of  the  northern  temperate  regions  of  both  Old  and 
Now  Worlds,  as  far  north  as  conditions  of  existence  suited 
to  their  habits  are  met  with,  and  southwards  in  America 
to  3 y N.  Ut,  while  in  Asia  one  6pecies  is  met  with  as 
for  as  tho  isUnd  of  Java. 

Tho  various  species  appear  to  be  very  similar  in  their 
habits.  They  live  in  woods  and  rocky  places,  and  are 
thoroughly  arboreal,  spending  most  of  their  time  in  trees, 
although  descending  to  the  ground  in  quest  of  prey. 
They  climb  with  groat  facility,  and  are  agile  and  graceful 
in  their  movements.  Some  species  aro  said  occasionally  to 
resort  to  berries  and  other  fruit  for  food,  but  as  a rule 
they  are  strictly  carnivorous,  feeding  chiefly  on  birds  sad 
their  eggs,  small  mammals,  as  squirrels,  hares,  rabbits, 
and  moles,  but  chiefly  mice  of  various  kinds,  of  which 
they  destroy  great  numbers,  and  occasionally  snakes, 
lizards,  and  frogs.  In’  proportion  to  their  size  they  are 
among  the  most  bloodthirsty  of  animals,  though  less  so 
tlian  the  true  Weasels.  The  female  usually  makes  her 
nest  of  moss,  dried  leaves,  and  grass  in  the  hollow  of  a 
tree,  but  sometimes  in  a bole  among  rocks  or  ruined  build- 
ings, and  produces  several  youug  at  a birth,  usually  from 
four  to  six.  Though  wild  and  untameable  to  a great 
degree  if  captured  when  fully  grown,  when  taken  young 
they  are  very  docile,  and  havo  frequently  been  made  pets 
of,  not  having  the  strong  unpleasant  odour  of  the  smaller 
Muddidx.  The  common  European  Marten  appears  to 
have  been  partially  domesticated  by  the  Greeks  and 
Romans,  and  to  have  been  used  to  keep  houses  clear  from 
rata  and  mice  before  cats  were  introduced.1  In  the  same 
way,  according  to  Hodgson,  an  allied  species,  the  Yellow- 
bellied  Weasol  (Miulda  kathiah),  “is  exceedingly  prized 
by  the  Nepalese  for  its  service  in  ridding  houses  of  rata. 
It  is  easily  tamed ; and  euch  is  the  dread  of  it  common  to 
all  murine  animals  that  not  one  will  approach  a house 
where  it  is  domiciled.”  * It  is,  however,  to  the  great  value 
attached  to  the  pelts  of  these  animals  that  their  importance 
to  man  is  chiefly  due.  Though  ail  yield  fur  of  serviceable 
quality,  the  commercial  value  varies  immensely,  not  only 
according  to  the  particular  species  from  which  it  is  obtained, 
but  according  to  individual  variation,  depending  upon  age, 
sox,  season,  and  other  trifling  circumstances.  The  skins 
from  northern  regions  are  more  fall  and  of  a finer  colour 
and  gloss  than  those  from  more  temperate  climates,  as  are 
those  of  animals  .killed  in  winter  compared  to  the  same 
individuals  in  the  summer  season.  The  caprices  of  fashion 
have,  moreover,  sot  wholly  factitious  values  upon  slight 
shades  of  colour,  recognized  and  named  by  experienced 
furriers,  but  not  indicating  any  specific  or  other  distinctions 

1 Sco  Rolleaton,  “On  tlie  Domestic  Cats,  Ftlis  domett  ievs  end 
Mutlela  Join  a , of  Ancient  and  Modem  Times,"  Journal  vf  Anatom] 
a nd  1‘hutidoyy,  voL  iL  p,  47#  1<W8. 
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of  which  zoologists  have  any  cognizance,  JEoormbus 
■ambers  of  animals  are  annually  caught,  chiefly  in  traps, 
to  supply  the  demand  of  the  fur  trade,  Siberia  and  North 
America  being  the  principal  localities  from  which  they 
are  obtained. 


With  the  exception  or  the  Pekin  (if.  msnnemti)  ill  the  Martens 
are  so  much  alike  in  trie,  general  colouring,  and  cranial  and 
dental  characters  that  the  discrimination  of  the  species,  and  assign- 
ment of  tho  proper  geographical  distribution  to  each,  lias  been  a 
subject  which  his  sorely  perplexed  the  ingenuity  ana  patience  of 
aoologista  The  following  description  by  Dr  Elliott  Cooes  of  the 
external  characters  of  the  American  Pine  Marten  (M.  ameritana) 
will  apjdy  almost  equally  well  to  most  cf  the  others.  “ It  is  almost 
impossible  to  describe  the  colour  of  the  Pine  Marten,  except  in 

Seneral  terras,  without  going  into  the  details  of  the  endless 
iversitiea  occasioned  by  age,  sex,  season,  or  other  incident!.  The 
animal  is  'brown/  of  a shade  from  orange  or  tawny  to  unite 
blackish ; the  tail  and  feet  are  ordinarily  the  darkest,  the  head 
lightest,  often  quite  whitish  ; the  ears  are  usually  rimmed  with 
whitish  ; on  the  throat  there  ia  usually  a large  tawny -yellowish  or 
orange-brown  patch,  from  the  chin  to  the  fore  legs,  sometime* 
entire,  sometimes  broken  into  a number  of  smaller,  irregular 
blotches,  sometimes  wanting,  sometimes  prolonged  on  the  whole 
antler  surface,  when  the  animal  is  bicolor  like  a Stoat  ia  summer. 
The  general  ' brown  * has  a greyish  east,  as  far  as  the  under  fur  ia 
concerned,  and  is  overlaid  with  rich  lustrous  blackish -brown  in 
places  where  the  long  bristly  hairs  prevail  The  claws  are  whitish  ; 
the  naked  nose  pad  and  whiskers  are  black.  The  tail  occasionally 
•hows  interspersed  white  hairs,  or  a white  tip.** 

The  species  generally  recognized  as  distinct  are  the  following,  the 
first  five  belonging  to  the  Old  and  the  last  two  to  the  New  World. 

1.  Mtistela  foina , Erxleben  ; the  Beech  Marten,  Stone  Marten,  or 
White-breasted  Marten.  — Distinguished  from  the  following  by  the 
greater  breadth  of  the  skull,  and  some  minute  but  constant  dental 
characters,  by  the  dull  greyish-brown  colour  of  the  fur  of  tho  upper 
parts,  and  the  pure  white  of  the  throat  and  breast.  It  inhabits  the 
greater  part  of  the  Continent  of  Europe,  but  ia  more  southern  than 
the  next  in  its  distribution,  not  being  found  in  Sweden  or  Norway, 
nor,  according  to  the  recent  investigations  of  Mr  Alston,  in  the 
British  Isles,  Although  included  in  their  fauna  by  all  earlier  writers. 

2.  if.  marUa,  Lion  ; Marks  tytvaliea,  Nilaaon  ; if.  abidum , 
Fleming;  the  Pine  Marten  (see  figure).— Outer  fhr  rich  dark 
brown  ; under  fur  reddish-grey,  with  clear  yellow  tips ; breast  spot 
usually  yellow,  varying  from  bright  orange  to  pale  cream -colour 
or  yellowish-white.  Length  of  head  and  body  Id  to  18  inches ; of 
tail  (including  the  hair)  0 to  12  inches.  This  species  is  extensively 
distributed  throughout  northern  Europe  and  Asia,  and  was  formerly 


European  Pine  Marten  (MutUla  mar  Us).  From  life. 


common  in  most  parts  of  Great  Britain  and  Ireland.  Though 
commonly  called  “Fine  Marten,”  it  docs  not  appear  to  have  any 
special  preference  for  coniferous  trees,  except  that,  inasmuch  as  they 
constitute  the  greater  proportion  of  the  forests  of  the  countries 
which  it  inhabits,  it  is  more  often  met  with  in  them  than  in  any 
other.  With  regard  to  its  recent  occurrence  in  the  British  Isles, 
Mr  Alston  writes  in  Proc.  of  Zool.  Society  of  London,  1879  : — ■ 

“ Atbovjgb  greatly  reduced  ia  number*  by  persecution,  It  ■tm  maintain*  It* 
around  in  the  wilder  district*  of  Scot  tun  1 the  north  of  tnpUnd.  Waloa,  ar.d 
Jralaad  ; and  occasionally  spetloifaa  ore  lulled  la  cuu&ttes  where  the  •aeclee  wu 


I booplit  fo  here  been  tons  exited.  In  Seel  lend  It  I*  «tlH  found,  though  <**&• 
pBmtively  larely.  In  the  Lew*  awl  In  treat  of  the  HlahUed  mainland  cotituie*. 
hemp  peri)ap«  moat  abundant  tit  Sutherland  and  Reaa-xhlr*.  especially  In  the  deer 
forest*.  In  the  Lowland*  a Marten  b bow  a very  great  rarity ; bet  e fine 
example  wet  killed  in  Ayrshire  In  the  winter  of  1R7S-74  la  the  north  of  England 
Mr  W.  A.  Dwmford  oaja  tne  apret**  U '»tUI  plentiful'  In  the  wilder  parts  of 
Cumberland.  Wt'Mtnoreiland.  and  Lancashire,  and  In  Lincolnshire  nereraJ  hare 
been  mended,  tbe  latret  killed  In  1803,  by  Mr  Cordeutra.*  Ia  Norfolk  one  won 
shot  last  year ; and  I have  myself  examined  e fine  example  which  was  shot  In 
Hertfordshire,  within  90  miles  of  London.  In  December  1S79.  In  Dorsetshire  the 
taM  h uM  to  have  been  killed  in  1804  ; but  a specimen  occurred  In  Hempahkro 
a boat  forty  years  ago,  and  another  In  Surrey  in  1817.  In  Ireland  the  following 
coon  r Sr*  were  enumerated  by  Thom  pact!  a#  habitat*  of  t hi*  spectra:  Donegal, 
Londonderry , Antrim,  Down,  Armagh.  Fermanagh,  Longford,  Galway,  Tipperary. 
Cork,  and  Kerry.  Tho  Catcrann  ia  probably  now  a rarer  animal  In  Ireland 
than  It  wu  wh«n  Ttiompvcn  wrote ; but  it  atUI  exist*  In  various  district*. 
*ap*r tally  hi  County  Kerry,  whence  the  society  has  received  scvvral  lit  In* 
example* ; end  Profeaaw  A.  Leith  Adam*  stale*  that  it  baa  been  seen  of  late 
year*  even  la  county  Dublin." 

3.  if.  tibeUina,  Linnwus;  the  Sable  (German,  Zobel  and 
Zfbtl ; Swedish,  mUl\  Russian,  aobel,  a word  probably  of  Turanian 
origin). — Closely  resembling  the  last,  if  indeed  differing  from  it 
except  in  tho  quality  of  tho  Tor,  which  is  tho  most  highly  valued  of 
that  of  all  the  group.  Found  chiefly  in  eastern  Siberia. 

4.  if.  /artyula,  Boddaevt ; tho  Indian  Marten. — Inhabits  the 
Southern  slopes  of  tbe  Himalayas,  tbe  Nilgiri  Hills,  the  interior 
of  Ceylon,  the  Malay  Peninsula,  end  Java. 

6.  if.  melampua,  Wagner, — Japan. 

3.  if.  ammeana,  Turton ; the  North- American  Sable  or 
Marten. — A species  so  closely  allied  to  tho  European  Pine  Marten 
end  Asiotio  Sable  that  it  U very  difficult  to  amign  constant  dis- 
tinguishing characters  between  them.  The  importance  of  the  far 
of  this  animal  aa  an  article  of  commerce  may  be  judged  of  from  the 
fact  that  15,000  skin*  were  sold  in  one  year  by  tbe  Hudson’s  Bay 
Company  aa  long  ago  as  1743,  and  the  more  recent  annual  imports 
into  Great  Britain  nave  exceeded  100,000.  It  is  ordinarily  caught 
in  wooden  traps  of  very  simple  construction,  being  little  enclosures 
of  stakes  or  brush  in  which  the  bait  is  ntaeed  upon  a trigger,  with 
a short  upright  stick  supporting  a log  of  wood,  which  folJi  upon  its 
victim  ou  the  slightest  disturbance.  A line  of  such  trap*,  several 
to  a mile,  often  extends  many  miles.  The  bait  is  any  kind  of  meat, 
a mouse,  squirrel,  piece  of  fish,  or  bird’s  head-  It  is  principally 
trapped  during  the  colder  months,  from  October  to  April,  when  tbe 
far  ia  in  good  condition,  as  it  is  nearly  valueless  during  the  shed- 
ding in  summer.  Dr  Cones  tells  us  that,  notwithstanding  the 

Kraistent  and  uninterrupted  destruction  to  which  the  American 
ble  ia  subjected,  it  docs  not  appear  to  diminish  materially  in 
numbers  in  unsettled  parts  of  tbe  country.  It  bolds  its  own  partly 
in  consequence  of  its  shyness,  which  keens  it  away  from  the  abodes 
of  men,  and  partly  bocause  it  is  so  prolific,  bringing  forth  six  to 
eight  young  at  a litter.  Its  home  is  sometimes  a den  under  ground 
or  beneath  rocks,  but  oftener  the  hollow  of  a tree,  and  it  is  said 
frequently  to  take  forcible  possession  of  a squirrel's  nest,  driving  off 
or  devouring  the  rightful  proprietor. 

7.  Jf.  vennanti,  Erxleben ; the  Pekan  or  Pennant’s  Marten, 
also  called  Fisher  Marten,  though  there  appears  to  be  nothing  in 
its  habits  to  justify  the  spallation.  This  » the  largest  species  of 
the  group,  the  head  and  body  measuring  from  24  to  30  inches,  and 
the  tail  14  to  18  inches.  It  is  also  more  robust  in  form  than  the 
others,  its  general  aspect  being  more  that  of  a Fox  Ilian  a Weasel ; 
in  fact  its  usual  name  among  the  American  hunters  is  " Black  Fox.” 
Its  general  colour  is  blackish,  lighter  by  mixture  of  brown  or  grey 
on  the  head  and  upper  foie  part  of  the  body,  with  no  light  patch 
ou  the  throat,  and  unlike  the  other  Martens  generally  darker  below 
than  above.  It  was  generally  distributed  in  wooded  districts 
throughout  the  greater  part  of  North  America,  as  far  north  as  Great 
81ave  Lake,  1st  63°  N.,  and  Alaska,  and  extending  south  to  the 
parallel  of  35* ; but  at  the  present  time  it  is  almost  exterminated  in 
the  settled  parts  of  the  United  States  cost  of  the  Mississippi. 

S«e  Elliott . Cutlet,  fur-bearing  Ammalt,  a Monograph  of  forth  American 
ifusteiritje,  1877;  E.  R.  Alatcm,  “On  tbe  British  Martens, " firocttdingt  of  tho 
Xooiegieat  BocUtp  of  Lcmhm.  1879,  p.  488.  ( W,  H.  F.) 

MARTIAL  (M.  Valerius  Maktialis)  is  a writer  to 
whose  merits  it  is  difficult  to  do  justice  in  the  present  day. 
His  faults  are  of  the  most  glaring  kind ; they  are  exhibited 
without  the  least  concealment ; and  they  ore  of  the  sort  of 
which  modern  feeling  is  most  intolerant.  Living  as  ho 
did  under  perhaps  the  worst  of  the  many  bad  emperors 
who  ruled  the  world  iu  the  let  century,  he  addresses 
him  and  his  favourites  with  the  most  servile  flattery  in  his 
lifetime,  reviles  him  immediately  after  hia  death  (xii.  6), 
and  offers  equally  fulsome  incense  st  the  shrino  of  his 
successor.  No  writer  of  equal  genius  has  ever  shown  such 
an  absence  of  dignity  and  independence  of  character  in  hia 
relation  to  hia  richer  friends  and  patrona  Ho  is  not  ashamed 

1 The  Zoologist  for  Juno  1882  records  the  recent  capture  o(_f 
Marten  in  a trap  near  Bardney  in  Uucoloahir*. 
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to  be  dependent  on  them  for  gifts  of  money,  for  bis  dinner, 
and  oven  for  his  dress.  Wo  cannot  feel  Bure  that  even 
what  seem  his  aincereafc  tributes  of  regard  may  not  be 
prompted  by  the  hope  of  payment  Further,  there  is  no 
book  in  any  literature  which,  both  in  expression  and  in  the 
things  treated  of,  sins  so  flagrantly  against  all  instincts  of 

ariety.  A certain  proportion  of  the  epigrams  in  every 
— perhaps  one-fifth  or  one-sixth  (in  some  books  the 
proportion  is  much  larger) — can  bo  read  by  no  class  of 
readers  with  any  other  feelings  than  those  of  extreme 
distaste. 

These  faults  are  so  unmistakable  and  undeniable  that 
many  readers  of  ancient  literature  have  formed  their  whole 
estimate  of  Martial  from  them,  and  have  declined  to  make 
any  further  acquaintance  with  him.  Even  those  who 
greatly  admire  his  genius,  who  find  the  freshest  interest 
in  his  representation  of  Roman  life  and  his  sketches  of 
manners  and  character,  and  who,  after  admitting  the  un- 
favourable first  impression  which  he  is  bound  to  make, 
believe  that  they  still  can  discern  sufficient  indications  of- 
the  better  nature  which  made  him  a popular  and  likeable 
man  in  his  day,  do  not  attempt  to  palliate  his  faults, 
though  they  may  partially  account  for  them  by  reference 
to  the  morals  of  his  age  and  the  circumstances  of  hiB  life. 
The  time  when  u the  last  of  the  Flavian  lino  waa  tearing 
in  pieces  the  half-lifeless  world,  and  Home  was  a bond- 
slave to  a bald  Nero,” 1 was  one  when  literature  had  either 
to  be  silent  or  to  be  servile.  Martial  was  essentially  a 
man  of  letters ; there  was  no  other  metier  for  which  he 
was  fitted ; he  was  bound  either  to  gain  favour  by  his 
writings  or  to  starve.  Tacitus  and  Juvenal  might  have 
chosen  the  latter  alternative,  but  they  were  fortunately 
spared  the  necessity  of  making  the  choice  by  the  pos- 
session of  independent  means.  Even  Statius,  the  contem- 
porary of  Martial,  whose  writings  are  in  other  respects 
irreproachable,  is  nearly  as  fulsome  in  his  adulation  as 
MartiaL  The  relation  of  client  to  patron  had  been 
recognized  as  an  honourable  one  by  the  beBt  Roman 
traditions.  No  blame  had  attached  to  Virgil  or  Horace 
jm  account  of  the  favours  which  they  received  from 
^Augustus  and  Maecenas,  or  of  the  return  which  they 
made  for  three  favours  in  their  verse.  That  old  honourable 
relationship  had,  however,  greatly  changed  its  character 
between  the  era  of  Augustus  and  that  of  Domitian. 
Men  of  good  birth  and  education,  and  sometimes  even  of 
high  official  position  (Juv.,  L 117),  were  not  ashamed  to 
gain  or  increase  their  living  by  the  acceptance  of  money 
.doles  to  provide  their  daily  meal.  u Atria  mngna  colam " 
is  the  resource  of  a man  who  was  too  lazy  or  too  incom- 
petent to  become  an  advocate,  and  who  thought  himself 
too  much  of  a gentleman  to  adopt  any  mechanical  trade. 
Martial  was  merely  following  a general  fashion  in  paying 
his  court  to  u a lord.**  “ Rex  * is  the  common  term  used 
for  a patron.  He  made  the  best  of  the  custom.  In  bis 
earlier  career  he  UBed  to  accompany  his  patrons  to  their 
villas  at  Bairn  or  TIbur,  and  to  attend  their  morning  levies. 
Later  on  ho  went  to  his  own  small  country  house,  near 
Nomentum,  and  sent  a poem,  or  a small  volume  of  his 
poems,  as  his  representative,  at  the  early  visit.  If  his 
patron  was  courteous  and  liberal,  he  became  his  friend  and 
entertained  him  with  hiB  wit  and  social  vivacity.  If  ho 
was  mean  and  exacting,  he  found  in  him  a subject  for  his 
epigrams.  The  fault  of  grossness  Martial  shares  with 
nearly  all  ancient  and  many  modern  writers  who  treat  of 
life  from  the  baser  or  more  ridiculous  side.  That  he 
offends  worse  than  perhaps  any  of  them  is  to  be  explained, 
not,  apparently,  on  the  ground  fcat  he  was  more  of  a 

1 Cum  !im  aemixiunjum  Ucemet  Fl*viua  orbero 
Uitimuj,  at  colro  samret  Bom*  Neroni. — J uv,,  It,  H7.  | 


libertine  in  his  life,  but  on  the  'grmmfl  that  he  had  is 
amuse  a public  which  had  become  more  Corrupt  than  in  any 
other  civilized  era.  Although  there  is  the  most  cynical 
effrontery  and  want  of  self-respect  in  Martial’s  use  of  lan- 
guage, there  is  not  much  trace  of  the  satyr  in  him, — much 
less,  many  readers  will  think,  than  in  JuvenaL  Neither 
is  it  at  all  true,  as  is  said  by  historians  of  Roman  litera- 
ture (W.  S.  Teuffel,  voL  ii  317,  5),  that  his  epigrams 
mostly  deal  with  this  side  of  life.  At  least  four-fifths  of 
them  are  unexceptionable  in  subject  and  treatment 
Our  knowledge  of  Martial’s  life  is  derived  almost  entirely 
from  himself.  His  writings  do  not,  like  those  of  Horace, 
supply  materials  for  a continuous  biography,  nor  do  they 
lay  bare  every  secret  of  his  heart  with  the  self-absorption 
of  Catullus.  But,  as  he  writes  fninkly  about  everything 
that  interested  him,  he  has  not  only  painted  a very  life- 
like picture,  or  rather  drawn  a multitude  of  very  life-like 
sketches  of  Roman  society  in  his  time,  but  he  has  clearly 
marked  his  own  position  in  and  his  own  relation  to  that 
society.  His  criticism  of  men  and  manners  enables  us  to 
judge  of  the  standard  which  ho  applied  to  life,  of  the  things 
which  he  liked  and  disliked,  and  of  his  own  temper  and 
disposition.  Reference  to  public  events  enables  us  approxi- 
mately to  fix  the  date  of  the  publication  of  the  different 
books  of  epigrams,  and  from  these  dates  to  determine 
those  of  various  important  events  in  his  life.  Thus,  as  in 
book  x.,  which  was  published  in  97  or  perhaps  98  a.d.,  he 
is  found  celebrating  his  fifty-seventh  birthday  (x.  24),  the 
date  of  his  birth  may  be  assigned  to  the  year  40  or  41. 
The  place  of  his  birth  was  Bilbilis,  or  Augusta  Bilbilis,  in 
Spain,  in  a 14  barren  and  rugged  country  ” near  the  sources 
of  the  Tagus.  His  name  seems  to  imply  that  he  was  born 
with  the  rights  of  Roman  citizenship,  but  he  speaks  of 
himself  as  “sprung  from  the  Celts  and  Iberians,  and  a 
countryman  of  the  Tagus  and,  in  contrasting  his  own 
masculine  appearance  with  that  of  an  effeminate  Greek, 
he  draws  especial  attention  to  M his  stiff  Spanish  hair  ” — 

“Hiaptmia  ego  contumax  capillis”  (x.  66). 

In  an  epigram  written  nearly  thirty  years  after  hia  removal 
to  Rome  he  nioualy  commends  the  soul  of  a little  child, 
Erotion,  to  whom  be  was  much  attached,  to  bis  parents 
Fronto  and  Flaccilla,  who  bad  gone  before  to  the  world 
of  shades  (v.  34).  Their  position  in  life  seems  to  be 
indicated  by  such  references  to  hia  former  home  as  the 
phrase  “ satune  sordida  rura  caste  n ( x.  96).  His  home  was 
evidently  obe  of  rude  comfort  and  plenty,  sufficiently  in 
the  country  to  afford  him  the  amusements  of  hunting  and 
fishing,  which  he  often  recalls  with  a keen  sense  of  pleasure, 
and  sufficiently  near  the  town  to  afford  him  the  companion- 
ship of  many  comrades,  the  few  survivors  of  whom  he  looks 
forward  to  meet  again  after  his  five  and  thirty  years 
absence  (x.  104).  Tho  memories  of  this  old  home,  of 
Bilbilis  on  its  mountain  site,  of  tho  shallow,  rapid  Salo 
flowing  rouud  the  base  of  the  hill  (“fluctu  tenui  sed 
inquieto  ”),  of  “ Gaius  hoary  with  snow  and  sacred  Vadavero 
with  its  broken  cliffs,  * of  the  ilex-grove  of  Burado  (iv.  65) 
“ which  even  tho  laziest  traveller  walks  through,”  and  of 
other  spots  the  rough  names  and  local  associations  of  which 
he  delights  to  introduce  into  his  verse,  attest  the  enjoy- 
ment which  he  had  in  his  early  life,  and  were  among  the 
influences  which  kept  bis  spirit  thoroughly  alive  in  the 
midst  of  the  deadening  routine  of  social  life  in  Rome. 
Bat  his  Spanish  home  could  impart,  not  only  tho  vigorous 
vitality  wnich  was  one  condition  of  his  success  as  a wit 
and  poet,  but  the  education  which  made  him  so  accom- 
plished a writer.  The  literary  distinction  obtained  by  the 
Senecas,  by  Lacan,  by  Quintilian,  who  belonged  to  a 
somewhat  older  generation,  and  by  hia  friends  and  contem- 
poraries Licinianus  of  Bilbilis,  Decianus  of  Emcrita.  and 
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•Oanius  of  Cades,  proves  hoar  eagerly  the  novel  impulse  of 
letters  area  received  in  Spain  in  the  first  century  of  the 
empire,  just  ea  a eimildr  impulse  had  been  received  in 
Cisalpine  Gaul  in  the  first  halt  of  the  first  century  before 
oar  era.  The  success  of  his  countrymen  may  have  been 
the  motive  which  induced  Martial’s  parents  to  prepare  him 
for  a literary  career, — 

“ At  toe  litteralaa  stulti  decners  parent**  " (is.  73,  7), 

and  which  induced  Martial  himself  to  remove  to  Rome 
when  be  had  completed  his  education.  This  he  must  have 
done  some  time  before  the  fall,  in  63  A.D.,  of  Seneca  and 
Lucan,  who  were  probably  his  earliest  patrons  He 
speaks  of  the  halls  of  the  1’isos  and  of  Seneca  as  having 
been  opened  to  him  when  he  first  went  to  Rome  (iv.  40); 
and  in  epigrams,  addressed  to  his  widow  nearly  thirty 
years  after  the  death  of  Lucan,  he  speaks  of  him  with 
grateful  admiration,  and  applies  to  her  the  word  u Regina,” 
“his  lady  patroness.” 

Of  the  details  of  his  life  for  the  first  twenty  years  or 
eo  after  he  came  to  Rome  we  do  not  know  much.  He 
ublished  seme  juvenile  poems  of  which  he  thought  very 
ttle  in  his  maturer  years,  and  he  laughs  at  a foolish  book- 
seller who  would  nut  allow  them  to  die  a natural  death 
(L  113).  Martial  had  neither  youthful  passion  nor  youth- 
ful enthusiasm  to  make  him  precociously  a poet.  His 
faculty  ripened  with  experience  and  with  the  knowledge 
of  that  social  life  which  was  both  his  theme  and  his 
inspiration;  and  many  of  his  best  epigrams  are  among 
those  written  in  hie  last  years.  From  many  answers  which 
Its  makes  to  the  remonstrances  of  friends, — among  others 
to  those  of  Quintilian, — it  may  be  inferred  that  he  was 
urged  to  practise  at  the  bar,  but  that  be  preferred  his 
own  lazy  Bohemian  kind  of  life  to  more  settled  and 
remunerative  modes  of  industry.  He  made  many  in- 
fluential friends  end  patrons,  and  secured  the  favour 
both  of  Titus  and  Domitian.  From  them  he  obtained 
various  privileges,  among  others  tho  “ semestris  tribunates,” 
which  conferred  on  him  equestrian  rank.  He  failed, 
however,  in  bis  application  to  the  latter  for  more  substantial 
advantages,  although  he  commemorates  the  glory  of 
having  been  invited  to  dinner  by  him,  and  also  the  fact 
that  he  procured  the  privilege  of  citizenship  for  many 
persons  in  whose  behalf  he  appealed  to  him.  The  earliest 
of  his  eitant  works,  that  known  by  the  name  of  Libit 
JSprctaaUorvm,  was  first  published  at  the  opening  of  the 
Colosseum  in  the  reign  of  Titus ; bnt  the  book  as  it  now 
stands  was  given  to  the  world  in  or  abont  the  first  year  of 
Domitian,  t.*.,  abont  81  A.D.  The  favour  of  the  emperor 
procured  him  the  countenance  of  some  of  the  worst  creatures 
at  the  imperial  court, — among  them  of  the  notorious 
Crispinua,  of  Parthemus,  Earinus,  Regulus,  and  probably 
of  Paris,  the  supposed  author  of  Juvenal's  exile,  on  whose 
death  Martial  afterwards  wrote  a eulogistic  epitaph. 
The  two  books  numbered  xiii.  and  xiv.,  and  known  by 
the  name  of  Xraia  and  Apopboreta, — inscriptions  of  two 
lines  for  presents, — were  published  between  81  and  86  i.n. 
In  that  last  year  ho  gave  to  the  world  the  first  two  of  the 
twelve  books  on  which  hie  reputation  rests.  From  that 
time  till  hie  return  to  Spain  in  S3  jld.  he  published  a 
volume  almost  every  year.  The  first  Dine  books  and  the 
first  edition  of  book  z.  appeared  in  the  reign  of  Domitian ; 
and  book  xt  at  the  end  of  96  a.d.,  shortly  after  the 
accession  of  Nerva.  A revised  edition  of  book  x.,  that 
which  we  now  possess,  appeared  in  98  A.D.,  abont  the  time 
of  the  entrance  of  Trajan  into  Rome.  The  last  book  was 
written  after  three  years’  absence  in  Spain,  shortly  before 
hi*  death,  which  happened  about  the  year  102  or  103  a.d. 

These  twelve  books  bring  Martial’s  ordinsry  mode  of  life 
between  the  age  of  five- end-forty,  and  sixty  very  fully 
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before  ns.  His  regular  home  (or  fivd-afid-t&irfy  years 
was  Rome.  He  lived  at  first  up  three  pair  of  stein  (“  et 
scabs  habito  tribus  sedaltis,"  i.  117),  end  hie  rooms  over- 
looked the  laurels  in  front  of  the  portico  of  Agrippa. 
He  had  a small  and  not  very  valuable  country  house 
near  Momentum,  in  the  Sabine  territory,  to  which  he 
occasionally  retired  as  s refuge  from  the  bores  end  noises 
of  the  city  (u.  38,  xiL  57).  In  his  later  years  he  had  a 
small  house  on  the  Quirinal,  near  the  temple  of  Quirinua, 
At  the  time  when  his  third  book  was  brought  out  he  had 
retired  for  a short  time  to  Cisalpine  Gaul,  in  weariness,  as 
he  telle  us,  of  hie  unremunerative  attendance  on  the  levies 
of  the  great — 

“ Kon  poterat  vanx  todia  ferre  togx  ” (UL  4 ). 

For  a time  he  eeems  to  have  felt  the  charm  of  the  new 
scenes  which  be  visited,  end  is  a later  book  (iv.  25)  be 
contemplates,  probably  with  a reminiscence  of  Horace 
(OtL  ii.  6),  the  prospect  of  retiring  to  the  neighbourhood 
of  Aquileis  and  the  Timavoa  in  hie  old  age.  But  the  spell 
exercised  over  him  by  Rome  and  Roman  society  was  too 
great  to  permit  of  a prolonged  absence ; and  even  the 
epigrams  sent  from  Forum  Corneli  and  the  rEmilian  Way 
ring  much  more  of  the  Roman  Forum,  end  of  the  streets, 
baths,  porticos,  and  dufae  of  Rome,  than  of  the  places 
from  which  they  are  dated.  So  too  his  motive  for  his  final 
departure  from  Rome  in  98  A.D.  was  a weariness  of  tbs 
burdens  imposed  on  him  by  bis  social  position,  and,  appa- 
rently, the  difficulties  of  meeting  the  ordinary  expenses  of 
living  in  the  metropolis  (x.  96) ; and  be  looks  forward, 
with  a kind  of  “ nostalgia,”  to  a return  to  theecenes  familiar 
to  his  youth.  The  well-known  epigram  addressed  to 
Juvenal  (xii.  18)  shows  that  for  a time  hie  ideal  was 
realized ; but  the  more  trustworthy  evidence  of  the  prose 
epistle  prefixed  to  book  xii.  proves  that  hie  contentment 
was  of  very  short  duration,  and  that  ho  could  not  live 
happily  away  from  the  literary  and  social  pleasures  of 
Rome  (“  bibliothecas,  theatre,  convictus”),  which  supplied 
both  the  impulse  to  his  genius  end  the  material  on  which 
it  could  exercise  itself.  The  one  consolation  of  hie  exile 
was  the  society  of  a lady,  Marcella,  of  whom  be  writee 
rather  ae  if  she  were  his  patroness, — and  it  seems  to  have 
been  a necessity  of  his  being  to  have  always  a patron  or 
patroness, — than  his  wife  or  mistress.  His  delight  in  her 
society  aroeo  from  hie  finding  in  her  one  who,  though 
bom  and  bred  in  this  remote  province,  yet  by  her  natural 
grace  end  accomplishment  revived  for  him  the  charm  of 
Rome. 

Daring  his  life  there,  although  he  never  rose  to  a 
position  of  real  independence,  and  had  always  a hard 
struggle  with  poverty,  he  eeems  to  have  known  every- 
body, especially  every  one  of  any  eminence  at  the  bar  or 
in  literature.  In  addition  to  Lacan  and  Quintilian,  he 
numbered  among  his  friends  or  more  intimate  acquaintances 
Silius  Italicus,  Juvenal,  the  younger  Pliny ; and  we  find  a 
number  of  other  names,  each  es  those  of  Julius  Martialis, 
Faustinas,  Bassus,  Docianus,  Melior,  Stella,  Ac.,  of  men 
holding  a high  eocial,  legal,  or  literary  position,  whose 
society  and  patronage  he  enjoyed.  The  silence  which  he 
and  Stetiqp,  although  authors  jvriting  at  the  same  time, 
having  common  friends,  and  treating  sometimes  of  the 
same  subjects,  maintain  in  regard  to  one  another  may  be 
explained  by  mutual  dielike  or  went  of  ivmpetby.  Martial, 
in  many  places,  shows  an  undisguised  contempt  for  the 
artificial  kind  of  epic  on  which  Statius’s  reputation  chiefly 
rests ; and  it  seems  quite  natural  that  the  respectable 
author  of  the  Thibaid  end  the  Siltm  should  feel  little 
admiration  for  either  the  life  or  the  works  of  the  Bohemian 
. epigrammatist 

• The  personal  ftuitz  oL  Martial,, which  deny,  to  hia 
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writings,  notwithstanding  their  vivacity,  trutn,  and  brilli-  I 
ancy,  a place  among  the  best  poetry  of  antiquity,  have 
been  sufficiently  indicated.  It  remains  to  ask,  What  were 
those  qualities  of  nature  and  intellect  which  enable  us  to 
read  his  best  work — oven  the  great  body  of  his  work — 
with  the  freshest  sense  of  pleasure  in  the  present  day  1 
He  had  the  keenest  capacity  for  enjoyment,  the  keenest 
curiosity  and  power  of  observation.  The  ordinary  spcctacio 
of  Roman  life,  os  it  passed  before  his  eyes,  was  thus  vividly 
apprehended  and  reproduced  by  him  in  all  its  details ; and 
the  many  varieties  of  character  which  an  over  ripe  and 
decaying  civilisation  produces  were  qaickly  seized  and 
graphically  sketched.  He  had  also  a very  just  discern- 
ment It  is  rare  to  find  any  one  endowed  with  so  quick 
a perception  of  the  ridiculous  who  is  so  little  of  a carica- 
turist. He  was  himself  singularly  free  from  can^  pedantry, 
or  affectation  of  any  kind.  Though  tolerant  of  most  vices, 
he  has  a hearty  scorn  of  hypocrisy, — of  the  combination 
of  outward  austerity  with  secret  profligacy, — of  the  man 
who,  while  he  wears 

'*  Fuscos  colores,  gslbinos  habet  mores.**  * 

There  are  few  better  satirists  of  social  and  literary  pre- 
tenders either  in  ancient  or  modern  times.  Living  in  a 
very  artificial  age,  he  was  quite  natural,  hating  pomp  and 
show,  and  desiring  to  secure  in  life  ouly  what  really  gave 
him  pleasure.  To  live  one’s  own  life  heartily  from  day  to 
day  without  looking  before  or  after,  and  to  be  one’s  self 
without  trying  to  be  that  for  which  nature  did  not  intend 
him,  is  the  sum  of  his  philosophy.  It  is  the  philosophy 
of  a man  who  has  passed  the  middle  of  life,  who  has 
outlived  an/  illusions  he  may  ever  have  had,  and  who 
is  qnite  content  that  whatever  remains  to  him  in  the  future 
should  be  like  his  preseat.  Further,  while  tolerant  of  much 
that  is  bad  and  base, — the  characters  of  Crispinus  and 
Regulus,  for  instance, — he  shows  himself  genuinely  grateful 
for  kindness  and  appreciative  of  excellence.  He  has  uo 
bitterness,  malice,  or  envy  in  his  composition.  He  pro- 
fesses to  avoid  personalities  in  his  satire ; — **  Ludimus  iu- 
nocui  ” is  the  character  he  claims  for  it.  Pliny,  in  the  short 
tribute  which  he  pays  to  him  on  hearing  of  his  death,  says, 
44  He  had  as  much  candour  as  wit  and  pungency  in  his 
writings 19  ( Ep.  iii.  21). 

Honour  and  sincerity  (J Ides  and  timplictiat)  are  the 
qualities  which  ho  most  admires  in  his  friends.  Though 
many  of  his  epigrams  indicate  a cynical- disbelief  in  the 
character  of  women,  yet  others  prove  that  he  could  respect 
and  almost  reverence  a refined  and  courteous  lady.  His 
own  life  in  Romo  afforded  him  no  experience  of  domestic 
virtue ; but  his  epigrams  show  that,  even  in  the  ago  which 
is  known  to  modem  readers  chiefly  from  the  Satires  of 
Juvenal,  that  virtue  was  recognized  as  the  purest  source  of 
happiness.  The  tenderest  element  in  Martial's  nature 
seems,  however,  to  have  been  his  affection  for  children 
and  for  his  dependants.  The  pathos  with  which  be  has 
recorded  their  premature  death,  combined  with  his  fresh 
enjoyment  of  outward  nature,  give  to  many  of  his  pieces 
a rank  among  the  serious  poetry  of  the  world— “inter 
sanctiora  carmina," — to  use  a phrase  of  his  own. 

The  permanent  literary  interest  of  Martial’s  epigrams 
arises  not  so  much  from  their  verbal  point  ojr  brilliancy, 
though  in  these  respects  they  are  unsurpassed,  as  from  the 
amount  of  human  lifo  and  character  which  they  contain. 
There  is  no  truer  painter  of  social  manners  in  antiquity.  He 
enables  us  better  than  any  other  writer  to  revive  the  out- 
ward spectacle  of  the  imperial  Rome  .which  we  see  in  its 
ruins,  and  to  repeople  its  streets,  shops,  porticos,  baths,  and 
amphitheatres.  If  Juvenal  enforces  the  lesson  of  that  time, 
and  lias  penetrated  more  deeply  into  the  heart  of  society, 

1 “ Whose  dresa  u of  s doll  colour,  hi*  moral*  opal*  «re*n." 


Martial  has  sketched  its  external  aspect  with  a mush  fairer 
pencil  and  from  a much  more  intimate  contact  with  it.  It 
is  from  the  immediate  impressions  and  comments  of  the 
epigrammatist  that  the  satirist  has  taken  tho  suggestion 
of  many  of  his  more  elaborate  pictures  and  more  stem 
denunciations.  But  it  is  not  only  the  peculiarities  of 
Roman  customs  that  live  in  the  writings  of  Martial.  His 
page,  to  use  his  own  phrase,  “ has  the  true  relish  of  human 
life*  in  every  ago — “hominem  pagina  nostra  sapiL” 
Ho  was  to  Rome  in  the  decay  of  its  ancient  virtue  and 
patriotism  what  Menander  was  to  Athens  in  ita  decline^ 
They  were  both  men  of  cosmopolitan  rather  than  of  a 
national  type,  and  had  a closer  affinity  to  the  life  of  Paris 
or  London  in  tho  18th  century  than  to  that  of  Rome  in 
the  days  of  the  Scipios  or  of  Athens  in  the  age  of  Pericles. 
The  form  of  epigram  was  fitted  to  the  critical  temper  of 
Rome  as  the  comedy  of  manners  was  fitted  to  the  dramatic 
genius  of  Greece.  Martial  professes  to  bo  of  the  school  of 
Catullus,  Pedo,  and  Marsos,  and  admits  his  inferiority 
only  to  the  first  But,  tflough  he  is  a poet  of  a less  pare 
and  genuine  inspiration,  he  is  a greater  epigrammatist 
even  than  his  master.  He  has  indeed  made  that  form  ot 
art  peculiarly  his  own.  He  has  applied  it  to  the  repre- 
sentation of  a very  much  greater  number  of  situations, 
incidents,  and  characters,  and  he  has  done  this  with  tho 
greatest  clearness,  terseness,  and  vivacity  of  style,  and  with  a 
masterly  command  over  all  his  metres,  except  the  pure  hexa- 
meter, in  which  no  other  writer  has  been  able  to  treat  the 
familiar  matters  of  the  day  with  the  light  touch  of  Horace. 
Martial,  except  where  he  is  flattering  the  emperor, — and 
then  we  may  sometimes  suspect  an  undercurrent  of  irony, 
— is  one  of  tho  most  natural  and  sensible  as  he  is  one  of 
the  wittiest  and  most  brilliant  of  writer*  He  fails,  per- 
haps, more  often  in  his  wit  than  in  his  sense.  He  is 
full  of  the  happiest  phrases,  which  express  admirably 
for  all  times,  without  over-subtlety  and  without  triteness, 
the  judgment  and  impressions  of  life  formed  by  direct 
contact  with  it,  and  taken  neither  from  books  nor  from  the 
opinions  of  other  men,  of  a thorough  man  of  the  world, 
who  had  yet  some  feelings  and  sensibilities  to  which  men 
of  the  world  are  generally  strangers.  He  wrote  naturally 
because  he  was  completely  in  harmony  with  the  life  of 
bis  age.  As  this  is  the  explanation  of  his  grave  offences, 
it  should  also  bo  recognized  as  dontributing  to  his  merits 
as  a writer. 

Owing  probably  to  tho  reasons  which  have  excluded  his  writings 
from  school  education,  little  haa  been  done  for  the  criticism  or 
explanation  of  Martial  for  about  two  centuries.  There  is  a good 
edition  of  tho  text  by  Schneidewin  in  the  Teubner  scries  of  classic*. 
For  English  readers  the  Selected  Epigrams  oj  Martial,  by  H.  H. 
Stephenson,  and  tho  Martialis  Epiaranmata  Select*,  by  Messrs 
Paley  and  Stone,  may  be  recommended  as  a goal  introduction  to 
the  study  of  this  poet.  An  edition  of  book  i.,  with  a Latin  com- 
mentary by  J.  Flacb,  has  lately  appeared  at  Tubingen.  Further 
information  about  him  may  b®  obtained  in  a work  ov  A.  Brandt, 
Ik  Martialis  poets*  vita  et  scriptis  (Berlin,  1853),  and  in  Fnedlander'a 
SitUngesehiekte  Roms ; and  an  excellent  criticism  on  his  writings 
is  to  be  found  among  the  prose  work*  of  Leasing.  (W.  Y. &) 

MARTIAL  LAW.  See  Military  Law. 

MARTIGUES,  chief  place  of  a canton  in  the  depart- 
ment of  Boucheardu-Rhfine,  France,  stands  on  the  southern 
shore  of  the  lagoon  of  Berro,  and  at  the  eastern  extremity 
of  that  of  Caronte,  by  whidb  the  former  is  connected  witn 
the  Mediterranean.  Divided  into  three  quarters  by  canals 
with  numerous  bridges,  the  place  has  sometimes  been  called 
the  Venice  of  Provence.  It  has  a harbour  of  10  acres,  an 
iron  foundry,  workshops  for  maritime  constructions,  oil 
manufactures,  and  chemical  works  j the  principal  industry, 
howrver,  consists  in  the  preparation  of  “ boatargue,”  which 
is  obtained  from  the  roes  of  the  grey  mullet  caught  in  the 
lagoons,  and  rivals  Russian  caviare.  The  population  in 
1676  was  805a 
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TJtuirin  1232  by  Raymond  BJnragef,  count  of  Provence,  Mortigue* 
tru  made  a viocountihip  by  Joanna  I.,  queen  of  Naples.  Henry  1 V. 
made  it  a principality,  in  favour  of  a princess  of  the  house  of 
Luxembourg.  It  afterwards  nassed  into  the  hands  of  the  duko  of 
Villon. 

MARTIN 1 (French,  Martinet),  the  Hirundo  urbiea  of 
Linuseos  and  Ckelidon  urbiea  of  modern  ornithologist*,  a 
bird  very  well  known  throughout  Europe,  including  even 
Lapland,  where  it  is  abundant,  retiring  in  winter  to  the 
south  of  Africa.*  It  also  inhabits  the  western  part  of  Asia, 
and  appears  from  time  to  time  in  large  flocks  in  India ; 
but  the  boundaries  of  its  range  and  those  of  at  least  one  of 
its  Eastern  congeners  cannot  os  yet  be  laid  down.  Tho 
Martin  (or  House-Martin,  09  it  is  often  called,  to  distinguish 
it  from  the  Sand-Martin  presently  to  be  mentioned)  com- 
monly reaches  its  summer-quarters  a few  days  later  than 
the  Swallow  (?.v.),  whose  habits  its  own  so  much  resemble 
that  heedless  persons  often  disregard  the  very  perceptible 
differences  between  them,  the  Martin's  white  rump  and 
lower  parts  being  conspicuous  os  it  flics  or  clings  to  its 
“loved  mansionry”  attached  to  our  houses,  for,  as 
Shakespeare  wrote — 

“ No  jutty,  frieze. 

Buttress,  nor  coign  of  vantage,  but  this  bird 
Hath  made  his  pendent  bed  and  procreant  cradle.* 

— MaebUh,  act  i.  sc.  6. 

This  nest,  made  of  the  same  material  as  the  Swallow’s, 
is,  however,  a far  more  difficult  structure  to  rear,  and  a 
week  or  more  is  often  occupied  in  laying  its  foundations — 
the  builders  clinging  to  the  wall  while  depositing  the  mud 
of  which  it  is  composed.  But,  the  base  once  securely  fixed, 
the  superstructure  is  often  quickly  added  till  the  whole 
takes  the  shape  of  the  half  or  quarter  of  a hemisphere,  and 
a lining  of  soft  feathers,  mixed  with  a few  bents  or  straws, 
fits  it  for  its  purpose.  The  Martin  sets  about  building  very 
soon  after  its  return,  and  a nest  that  has  outlasted  the 
winter’s  storms  is  almost  at  once  reoccupied ; though  if  a 
new  nest  be  needed  its  construction  often  involves  great 
delay,  f or  any  excess  of  wet  or  drought  retards  the  operation, 
and  the  work  is  generally  placed  in  such  an  exposed  situa- 
tion that  heavy  driving  rains  will  frequently  wash  away 
the  half-dried  walla  However,  the  bird  mostly  perseveres 
against  these  and  other  untowardnesses,  contriving  in  the 
course  of  the  summer  to  raise  a second  or,  rarely,  a third 
brood  of  offspring — though  it  is  certain  that  the  latest 
broods  often  die  in  the  nest — apparently  through  failure  of 
food.  Yet  what  seem  to  be  adults  of  this  species  are 
observed  in  England  every  year  so  late  as  November,  and 
there  are  several  instances  of  its  appearance  within  a few 
days  of  tho  winter  solstice ; but  it  is  to  bo  remarked  that 
these  late  birds  are  almost  certainly  strangers,  and  not 
natives  of  the  locality  in  which  they  are  seen. 

Tho  Sand-Martin,  Ilirundo  riparia  of  Linnmus  and 
Cotile  riparia  of  modern  writers,  differs  much  in  appearance 
and  habits  from  the  former.  Its  smaller  size,  mouse- 
coloured  upper  surface,  and  jerking  flight  ought  to  render 
it  easily  recognizable  from  the  other  British  Hirundinidx  ; 
but  through  carelessness  it  is  seldom  discriminated,  and, 
being  the  first  of  tho  Family  to  return  to  its  northern 
home,  tho  “early  Swallow”  of  newspapei^writers  would 
ftoem  to  bo  nearly  always  of  this  species.  Instead  of  the 
clay-built  nest  of  the  House-Martin,  this  bird  bores,  with 
a degree  of  regularity  end  an  amount  of  labour  rarely 
excelled  in  its  Class,  horizontal  galleries  in  a natural  or 

1 The  older  English  form,  Martlet  (Trench,  Atartelet),  it,  except  in 
heralds'  language,  almost  obsolete,  and  when  used  is  now  applied  la 
tomr  place*  to  the  BwrFT  fa.e.). 

* Since  the  publication  of  the  account  of  this  species  In  Tamll'a 
Brilith  Bird*  (ed.  4,  ii.  p.  354),  Mr  Oamey  has  informed  the  writer 
of  a apeciraen  obtained  out  of  a migratory  flock  flying  very  high  on  the 
Qua’qua’  river,  1st  10*  1(Z  8.,  by  the  expedition  of  Messrs  Jameson 
autd  Ayres,  23d  October  18S0. 


artificial  escarpment  When  beginning  its  excavation,  it 
clings  to  tho  face  of  tho  bank,  and  with  its  bill  loosens  the 
earth,  working  from  tho  centre  outwards,  assuming  all  sorts 
of  positions— as  often  as  not  hanging  head  downwards. 
The  form  of  the  boring  and  its  length  depend  much  on 
the  nature  of  the  soil ; but  the  tunnel  may  extend  to  4, 
C,  or  even  9 feet  The  gallory  seems  intended  to  be 
straight,  but  inequalities  of  the  ground,  and  especially  the 
meeting  with  stones,  often  cause  it  to  take  a sinuous 
course.  At  the  end  is  formed  a convenient  chamber  lined 
with  a few  grass  stalks  and  feathers,  tbe  latter  always 
beautifully  arranged,  and  upon  them  the  eggs  are  laid. 
The  Sand-Martin  has  several  broods  in  the  year,  and  is 
much  more  regular  than  other  Uirundinidx  in  its  departure 
for  the  south.  The  kind  of  soil  needed  for  its  nesting- 
habits  makes  it  a somewhat  local  bird ; but  no  species  of 
the  Order  Pattern  has  a geographical  range  that  can  com- 
pare with  this.  In  Europe  it  is  found  nearly  to  the  North 
Cape,  and  thence  to  the  Sea  of  Okhotsk.  In  winter  it  visits 
many  parts  of  India,  and  South  Africa  to  the  Transvaal 
territory.  In  America  its  range  is  even  more  extraordinary, 
extending  (dud  regard  being  of  course  had  to  the  Beasou  of 
the  year)  from  Melville  Island  to  Cai^ara  in  Brazil,  and 
from  Newfoundland  to  Alaska. 

The  Purple  Martin  of  America,*  Ilirundo  or  Progne 
purpurea,  requires  some  remarks  os  being  such  a favourite 
bird  in  Canada  and  in  the  United  States.  Naturally 
breeding  in  hollow  trees,  it  readily  adapts  itself  to  the 
nest-boxes  which  are  very  commonly  set  up  for  its  accom- 
modation; but  its  numbers  are  in  6ome  years  and  places 
subject  to  diminution  in  a manner  which  has  not  yet  been 
satisfactorily  explained.  The  limits  of  its  range  in  winter 
ajo  not  determined,  chiefly  owing  to  the  differences  of 
opinion  os  to  the  validity  of  certain  supposed  kindred 
species  found  in  South  America ; but  according  to  some 
authorities  it  reaches  the  border  of  Patagonia,  while  in 
summer  it  is  known  to  inhabit  lands  within  the  Arctic 
Circle.  The. male  is  almost  wholly  of  a glossy  steel-blue, 
while  the  female  is  much  duller  in  colour  above,  and 
beneath  of  a brownish-grey. 

Birds  that  may  be  called  Martins  4 occur  almost  all  over 
the  world  except  m New  Zealand,  which  Is  not  regularly 
inhabited  by  any  member  of  the  Family.  The  ordinary 
Martin  of  Australia  is  tho  Ilirundo  or  Ilyloctulidon 
nigricant  of  moat  ornithologists,  and  another  and  more 
beautiful  form  is  the  Ariel  or  Fairy-Martin  of  the  same 
country,  Hirundo  or  Lagenoplastet  arieL  This  last  bnilds 
of  mud  a bottle-shaped  nest,  os  does  also  the  Rock-Martin  of 
Europe,  Ilirundo  or  Biblu  rupettru ; but  space  fails  wherein 
to  tell  more  of  these  interesting  birds.  (a.  n.I 

MARTIN,  St,  bishop  of  Tours,  was  born  of  heathen 
parents  at  Sabaria  (Stein  am  Anger ) in  Pannonia,  about 
the  year  316.  When  ten  years  of  age  he  became  a 
catechumen,  and  at  fifteen,  contrary  to  his  own  inclination, 
htf  entered  the  army.  It  was  while  he  was  stationed  at 
Amiens  that  be  divided  his  cloak  with  tho  beggar,  and  on 
the  following  night  had  tho  vision  of  Christ  making  known 
to  his  angels  this  act  of  charity  to  Himself  on  the  part  of 
“ Martinu3,  still  a catechumen.”  Soon  afterwards  he 
received  baptism,  and,  two  years  later,  having  been  per- 
mitted to  leave  the  army,  he  joined  Hilary  of  Poitiers, 
who  wished  to  make  him  a deacon,  but  at  his  own  request 
ordained  him  to  the  humbler  office  of  an  exorcist.  In  the 
course  of  the  years  that  followed  he  undertook  a journey 
to  Pannonia  for  the  purpose  of  converting  his  parents,  and 
was  successful  in  bringing  his  mother  within  the  pale  of 

• In  1840  ata  example  ia  said  to  have  been  killed  at  Kingstown  in 
Ireland,  the  tkio  of  which  is  in  the  Dublin  Museum  of  Science  and  Art. 

* The  Martin  of  Trench  colonists  (in  the  Old  World)  Is  an  Acri- 
dothcra,  one  of  the  Stoauxos  (f.r.). 
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the  church.  ~~  Far  some  time,  doubtless  during  the  Arian  made  chancellor  of  France  bj  Louis  IX.  in  1 260,  anti 
troubles,  he  lived,  along  with  a presbyter  friend,  an  ascetic  cardinal  by  Urban  IV.  in  1261.  He  acted  as  legate  for 
life  on  the  desert  island  of  Gallinaria  near  Genoa ; in  360  this  pope  and  also  for  his  successor  Clement  IV.  in  the 
be  was  again  with  Hilary  at  Poitiers,  and  founded  in  the  negotiations  for  the  assumption  of  the  crown  of  Sicily  by 
neighbourhood  tbo  monasterium  Locociagense  (Licngd).  Charles  of  Aqjoa,  and  he  is  supposed  also  to  have  stimu- 
Here  his  miracles,  which  included  more  than  one  case  of  lated  the  ambition  of  Philip  IIL  for  the  imperial  dignity 
restoring  the  dead  to  life,  were  very  numerous,  and  made  in  1273.  After  the  death  of  Nicholas  IIL  (August  1280) 
him  so  famous  that  in  37 1 the  people  of  Tours  insisted  on  Charles  of  Anjou  was  able  to  secure  the  election  of  Cardinal 
having  him  for  their  bishop.  In  this  capacity  he  was  Simon  by  the  conclave  at  Viterbo  (February  22,  1281). 
extremely  zealous  and  energetic  in  seeking  to  extirpate  The  Romans  declined  to  receive  him  within  their  walls, 
idolatry  from  his  diocese  and  from  France,  and  by  example  and  he  was  crowned  at  Orvieto.  At  the  instance  of 
as  well  as  by  precept  he  did  much  for  the  spread  of  the  Charles,  whose  tool  ho  had  become,  he  in  November 
monastic  system.  To  obtain  the  privacy  that  he  required  1281  excommunicated  the  emperor  Michael  Palaeologua, 
for  the  maintenance  of  his  personal  religion,  ho  established  who  stood  in  the  way  of  the  French  projects  against  Greece, 
tho  monastery  of  Marmoutier  les-Tours  (Martini  mono-  — an  act  by  which  the  union  of  the  Eastern  and  Western 
plenum)  on  the  banks  of  the  Loire.  At  Treves,  in  385,  churches  was  rendered  impossible.  For  three  years  after 
he  was  importunate  in  his  entreaties  that  the  liVes  of  the  the  Sicilian  Vespers  in  1282  all  the  spiritual  and  material 
Priscillianist  heretics  should  be  given  them,  and  ho  ever  resources  at  his  command  were  in  vain  employed  on  behalf 
afterwards  refused  to  hold  ecclesiastical  fellowship  with  of  his  patron  againBt  Peter  of  Aragon.  He  died  at  Perugia 
those  bishops  who  had  sanctioned  their  execution.  He  on  March  25,  1285,  and  was  succeeded  by  Honorius  IV. 
died  at  Candea  about  the  year  400,  and  is  commemorated  MARTIN  V.  (Otto  di  Colonna),  pope  from  1417  to  1431, 
by  the  Roman  Church  on  November  1 1 (duplex).  He  is  was  elected  on  St  Martin’s  day  at  Constance  by  a conclave 
the  patron  saint  of  France,  and  of  the  cities  of  Mainz  consisting  of  twenty-three  cardinals  and  thirty  delegates  of 
and  Wflrzburg.  The  IAft  by  his  disciple  Sulpicius  Severua  the  council,  which  after  deposing  John  XXIIL  had  long 
is  practically  the  only  source  we  have  for  his  biography,  experienced  much  perplexity  from  the  conflicting  claims  of 
but  it  is  full  of  legendary  matter  and  chronological  Gregory  XIL  and  Benedict  XIIL  The  son  of  Agapito 
inaccuracies.  The  feast  of  St  Martin  (Martinmas)  took  Colonna  and  Catarina  Conti,  born  about  1368,  he  belonged 
the  place  of  an  old  pagan  festival,  and  inherited  some  of  to  one  of  the  oldest  and  most  distinguished  families  of  Rome, 
its  usages  (such  as  the  Martiosmannchen,  M&rtinsfeuer,  became  apostolic  protonotary  under  Urban  VL,  was 
Martinsborn,  and  the  like,  in  various  parts  of  Germany);  created  cardinal-deacon  by  Innocent  VIL,  and  in  1410 
by  this  circumstance  is  most  probably  to  be  explained  the  was  the  delegate  of  Alexander  V.  to  hear  the  appeal  which 
fact  that  he  is  regarded  as  the  patron  of  drinking  and  jovial  had  been  taken  in  that  year  to  the  papal  see  by  John 
meetings,  as  well  as  of  reformed  drunkards.  Huss.  He  was  justly  esteemed  for  his  moderation,  learn- 

MARTIN  I.,  pope,  succeeded  Theodore  L,  in  June  or  ing,  uprightness,  and  business  capacity,  but  he  failed  to 
July  649.  He  bad  previously  acted  as  papal  apocrisiarius  achieve,  as  he  might  have  done,  tho  honour  of  being  a 
at  Constantinople,  and  was  held  in  high  repute  for  learning  reforming  pope.  His  first  act  after  his  election  was  to 
and  virtne.  Almost  his  first  official  act  was  to  summon  a publish  a brief  confirming  all  the  regulations  made  by  hia 
synod  (the  first  Lateran)  for  dealing  with  tbq  Monothelite  predecessors  with  regard  to  the  papal  chancery, — regu la- 
heresy.  It  met  ill  the  Lateran  church,  was  attended  by  tions  which  had  long  been  the  subject  of  just  complaint 
one  hundred  and  five  bishops  (chiefly  from  Italy,  Sicily,  When  the  41  nations  ” of  the  council  pressed  their  plans  lor 
and  Sardinia,  a few  being  from  Africa  and  other  quarters),  reform,  Martin  submitted  a counter  scheme,  and  ultimately 
held  five  sessions  or  44  eecretarii  ” from  the  5th  to  the  Bist  entered  into  negotiations  for  separate  concordats,  for  tho 
of  October  649,  and  in  twenty  canons  condemned  the  most  part  vague  and  illusory,  with  Germany,  England,  and 
Monothelite  heresy,  its  authors,  and  the  writings  by  which  France.  He  left  Constance  at  the  close  of  the  council 
it  had  been  promulgated.  In  this  condemnation  were  (May  1418),  but  travelled  slowly  through  Italy,  lingered  at 
included,  not  only  the  14  Ecthesis  ” or  exposition  of  faith  of  Florence,  and  did  not  venture  to  enter  Rome  until 
the  patriarch  Sergius  for  which  the  emperor  Heraclius  had  September  1420,  when  his  first  task  was  to  seek  to  restore 
stood  sponsor,  but  also  the 44  Typos  ” of  Paul,  the  successor  it  to  the  prosperity  snd  order  to  which  it  had  become  a 
of  Sergius,  which  had  the  support  of  the  reigning  emperor  stranger.  In  accordance  with  'he  decree  of  Constance, 
(Constans  IL).  Martin  was  very  energetic  in  publishing  confirmed  by  himself,  ordering  that  councils  should  be 
the  decrees  of  his  Lateran  Bynod  in  an  encyclical,  and  held  every  five  years,  he  iu  1423  summoned  the  council 
Constans  replied  by  enjoining  his  exarch  to  seize  the  pope,  which  met  at  Pavia  and  afterwards  at  Siena ; it  was  some- 
should  he  persist  in  this  line  of  conduct,  and  send  him  what  poorly  attended,  and  this  circumstance  gave  the  pope 
prisoner  to  Constantinople.  These  orders  were  found  a pretext  for  dissolving  it  as  soon  as  it  had  come  to  the 
impossible  of  execution  for  a considerable  space  of  time,  resolution  that 44  internal  church  union  by  reform  ought  to 
but  at  last  Martin  was  arrested  in  the  Lateran  (June  15,  take  precedence  of  external  union.”  It  was  prorogued  for 
653),  harried  out  of  Rome,  and  conveyed  first  to  Naxos  seven  years,  and  then  met  at  Basel ; shortly  after  its  oper- 
and subsequently  to  Constantinople  (September  17,  654).  ing  Martin  died  of  apoplorv,  on  February  20,  1431.  His 
After  suffering  an  exhausting  imprisonment  and  many  successor  was  Eugenios  IV. 

public  indignities,  be  was  ultimately  banished  to  Cberson,  MARTIN,  John  (1789-1854),  a popular  English 
where  be  arrived  on  March  26,  655,  and  died  on  the  16th  painter,  was  born  at  Haydon  Bridge,  near  Hexham,  on  the 
of  September  following.  His  successor  was  Eugenios  L 19th  of  July  1789.  Oo  account  of  his  early  ioterest  in 
A fall  account  of  the  events  of  his  pontificate  will  be  art  he  was  apprenticed  by  bis  father  to  a coachbuilder  to 
found  in  Hefele’s  Condi ieiujesch ichtt,  vol  iii.,  1877.  learn  heraldic  painting,  but  owing  to  a quarrel  the 

MARTIN  IL  See  Marinus  L indentures  were  cancelled,  and  he  was  placed  under 

MARTIN  IIL  Sea  Marinus  IL  Bonifacio  Museo,  an  Italian  artist,  father  of  the  wetl- 

MARTIN  IV.,  pope  from  1281  to  1285,  was  the  sue-  known  enamel  painter  Charlea  Musao.  With  his  master 
cessor  of  Nicholas  III.  He  was  a native  of  Touraine,  bom  Martin  removed  to  London  in  1806,  where  he  married  at 
about  1210,  and  his  proper  name  was  Simon  do  Brion.  the  age  of  nineteen,  and  led  a struggling  life,  supporting 
After  bolding  various  offices  at  Rouen  Toms,  ha  was  himself  by  giving  drawing  lessons,  and  by  painting  in. 
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Vater  colourn,  and  on  china  and  glass*  His  leianre  was 
occupied  in  the  study  of  perspective  and  architecture.  His 
first  picture,  Sadak  in  Search  of  the  Waters  of  Oblivion, 
was  executed  in  a month.  It  was  exhibited  in  the  Royal 
Academy  of  1812,  and  sold  for  fifty  guineas.  It  was 
followed  by  the  Expulsion  (1813),  Paradise  (1613),  Cly tie 
(1814),  and  Joshua  (1815).  In  1821  appeared  the  famous 
Belshazzar's  Feast,  which  excited  .much  favourable  and 
hostile  comment,  and  was  awarded  a prise  of  £200  at  the 
British  Institution,  where  the  Joshua  had  previously  carried 
off  a premium  cf  £100.  Then  came  the  Destruction  of 
•Herculaneum  (1822),  the  Creation  (1824),  the  Eve  of  the 
.Deluge  (1641),  and  a long  series  of  other  Biblical  and 
Imaginative  subjects,  many  of  which  are  widely  known 
through  engravings.  In  1832-33  Martin  received  £2000 
for  drawing  and  engraving  a fine  series  of  designs  to 
Milton,  and  along  with  Westell  he  produced  a set  of  Bible 
illustrations.  He  was  also  much  occupied  with  schemes 
for  the  improvement  of  London,  and  published  various 
pamphlets  and  plans  dealing  with  the  metropolitan  water 
auppiy,  sewage,  dock,  and  railway  systems.  During  the  last 
four  years  of  his  life  he  was  engaged  upon  his  large  subjects 
of  the  Judgment,  the  Day  of  Wrath,  and  the  Plaina  of 
Heaven.  He  was  attacked  with  paralysis  while  painting, 
and  died  in  the  Ibleof  Man  on  the  17th  of  February  1854. 

The  bold  originality  of  Martin**  production*  startled  and 
attracted  the  public,  but  they  are  without  the  qualities  of  solid 
execution  and  truth  to  nature  upon  which  a loatitig  fame  in  the 
arts  must  be  built  His  figures  are  badly  drawn,  his  colouring  is 
hot  and  unpleasant.  To  most  of  his  professional  brethren  his 
works  seemed  theatrical  and  tricky  ; and  the  best  lay  critic*  of  his 
time,  like  Charles  Lamb,  were  .disposed  to  deny  that  they  svinoed 
true  imaginative  power.  His  popularity  may  be  said  to  hare  cul- 
minated in  1628,  the  year  of  his  Fall  of  Nineveh ; since  then  it  has 
been  gradually  declining. 

MARTINA  FRANCA,  s city  of  Italy  in  the  province 
of  Lecce,  18  miles  north  of  Taranto,  on  a hill  near  the 
sources  of  the  Tara.  It  was  a fief  of  the  Car&ccioli  family, 
and  dates  from  a comparatively  modern  epoch.  The  ducal 
palace  is  one  of  the  finest  buildings  of  its  kind  in  the  south 
of  Italy,  somewhat  similar  in  style  of  architectnre  to  the 
Palazzo  Pamfili  in  Naples.  The  population  of  the  city 
was  13,088  in  1861 ; that  of  the  commune  lias  increased 
from  16,637  in  that  year  to  19,257  in  1881. 

MARTINEAU,  Harriet  (1802-1876),  English  woman 
of  letters,  was  -born  at  Norwich,  where  her  father  was  a 
manufacturer.  The  family  was  of  Huguenot  extraction,  but 
had  adopted  Unitarian  views.  Her  education,  which  in- 
cluded Latin  and  French,  as  well  as  domestic  accomplish- 
ments, was  received  partly  at  home,  and  partly  under  a 
Mr  PerTy,  to  whose  lessons  in  logical  English  composition 
she  ascribed  something  of  her  later  clearness  of  thought 
and  statement  The  atmosphere  of  her  home  was  indus- 
trious, intellectual,  and  austere ; she  herself  was  clever, 
weekly,  and  unhappy,  and  was,  moreover,  already  growing 
deaf.  At  the  age  of  fifteen  the  state  of  her  health  ana 
temper  led  to  a prolonged  visit  to  her  father’s  sister,  Mrs 
Kentish,  who  kept  a school  at  Bristol  Here,  in  the 
companionship  of  amiable  and  talented  people,  her  life 
became  happier.  Here,  also,  she  fell  under  the  influence 
of  the  Unitarian  minister,  Dr  Carpenter,  from  whose  in- 
structions, she  says,  she  derived  “ an  abominable  spiritual 
rigidity  and  a truly  respectable  force  of  conscience 
strangely  mingled  together.”  From  1819  to  1830  she 
again  resided  chiefly  at  Norwich.  The  first  part  of  this 
period  was  mainly  spent  in  quiet  and  almost  secret 
study  and  in  needlework.  About  her  twentieth  year  her 
deafnesa  became  confirmed,  and  she  habitually  from  that 
time  used  an  ear  trumpet.  In  1821  she  began  to  write 
anonymously  for  the  Monthly  Rrjtosiiory,  a Unitarian 
periodical,  and  was  assured  by  her  brother  that  authorship 
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was  her  proper  career.  A little  later  she  published 
Devotional  Exercises  anti  Addresses,  Prayers,  and  Hymns. 

In  1826  her  father  died,  leaving  a hare  maintenance 
to  bis  wife  and  daughters.  His  death  had  been  preceded 
by  that  of  his  eldest  son,  and  was  shortly  followed  by  that 
of  the  young  man  to  whom  Harriet  was  engaged.  Mrs 
Martinean  and  her  daughters  soon  after  lost  all  their 
means  by  the  failure  of  the  house  where  their  money  was 
placed.  Harriet  had  to  earn  her  living,  and,  being 
precluded  by  her  deafness  from  teaching,  took  up  author- 
ship in  earnest  and  toiled  with  incredible  industry.  She 
reviewed  for  the  Repository  at  the  rate  of  £15  a year, 
wrote  stories  (afterwards  collected  as  Traditions  of  Pales- 
tine),  gained  in  one  year  (1830)  three  essay-prizes  of 
the  Uuitarian  Association,  and  eked  out  her  income  by 
needlework.  Id  1831  she  was  seeking  a publisher  for 
a series  of  tales  designed  aa  Illustrations  of  Political 
Economy.  After  many  failures  she  accepted  very  disadvan- 
tageous terms,  and  the  first  number  appeared  amidst  gloomy 
prognostications  from  the  publisher.  The  sale,  however, 
was  immediate  and  enormous,  the  demand  increased  with 
each  new  number,  and  from  that  time  her  literary  success 
was  secured.  In  1632  she  moved  to  Loudon;  she  at  once 
became  the  fashion,  and  her  acquaintance  was  eagerly 
sought  * Till  1834  she  continued  to  be  occupied  with 
her  political  economy  series  and  with  a supplemental 
series  of  Illustrations  of  Taxation.  Four  stories  dealing 
with  the  poor-law  came  out  about  the  same  time.  These 
tales,  direct,  lucid,  written  without  any  appearance  of  effort, 
aud  yet  practically  effective,  display  the  characteristic 
qualities  of  their  author’s  style.  In  1834,  when  the  whole 
series  was  complete,  Miss  Martineau  paid  a long  visit  to 
America.  Here  her  open  adhesion  to  the  Abolitionist 
party,  then  small  and  very  unpopular,  gave  great  offence, 
which  was  deepened  by  the  publication,  soon  after  her 
return,  of  Society  »»  America  and  a Retrospect  of  Western 
Travel.  An  article  in  the  Westminister  Review,  “ The 
Martyr  Age  of  the  United  States,”  introduced  English 
readers  almost  for  the  first  time  to  the  struggles  of  the 
Abolitionists.  In  these  American  writings  Miss  Martineau 
showB  less  than  her  usual  calmness  and  judicial  common 
sense,  but  it  will  scarcely  be  denied  that  there  was  some 
ground  for  her  vehemence.  The  American  books  were 
followed  by  a novel,  Deerhrook , — a story  of  middle  class 
country  life,  lacking  the  delicate  humour  of  Miss  Austen  or 
the  touch  of  farce  that  enlivens  Miss  Edgeworth's  tales, 
but  delightfully  clear  in  style,  wholesome  in  spirit,  and  well 
sustained  in  point  of  interest  To  the  same  period  belong 
two  or  three  little  handbooks,  forming  parts  of  a Guide 
to  Service.  The  veracity  of  her  Maul  of  all  Work  led  to 
a widespread  belief,  which  she  regarded  with  some  com- 
lacency,  that  Bhe  had  once  been  a maid  of  all  work 
erself. 

In  1839,  during  a visit  to  the  Continent,  Miss  Martineau'a 
health,  which  had  long  been  bad,  broke  down  entirely. 
She  retired  to  solitary  lodgings  in  Tynemouth,  and  remained 
a prisoner  to  her  couch  till  1844.  She  was  still  busy,  and, 
besides  a novel  (The  Hour  and  the  Man),  published  some 
tales  for  children,  and  Life  in  (he  Sickroom.  These 
volumes  contain  some  of  her  best  work,  and  possess  a charm 
of  tender  feeling  to  balance  the  somowhat  cold  rationality 
that  predominates  in  most  of  Miss  Marti noau's  writing. 
During  this  illness  she  fur  a second  time  declined  a pension 
on  the  civil  list,  fearing  to  compromise  her  political 
independence.  Her  letter  on  the  subject  was  published, 
and  some  of  her  friends  raised  a email  annuity  for  her 
soon  after. 

In  1844  Miss  Martineau  ~ underwent  a course  of 
mesmerism,  and  in  a few  months  was  restored  to  beMtb. 
Her  recovery  excited  much  discussion  and  controversy. 
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She  herself  felt  no  doubt  either  of  its  reality  or  of  its 
being  due  to  mesmerism,  and  not  unnaturally  resented  the 
incredulity  of  others.  She  eventually  published  an  account 
of  her  case  in  sixteen  Letter s on  Mesmerism,  a proceeding 
which  caused  great  offence  to  some  members  of  her  family. 
On  fiuding  herself  set  free  from  the  bondage  of  ill-health, 
she  removed  to  Ambleside,  where  she  built  herself  the 
house  in  which  the  greater  part  of  her  after  life  was  spent 
In  1845  she  published  three  volumes  of  Forest  and  Game 
Law  Tales,  in  which  the  method  of  her  political  economy 
series  was  again  applied.  In  1846  she  made  an  Eastern 
tour  with  some  friends.  She  was  abroad  for  eight  months, 
visiting  Egypt,  Palestine,  and  Syria,  and  on  her  return 
published  Eastern  Lift,  The  tendeucy  of  this  work  is  to 
display  humanity  passing  through  one  after  another  of  the 
world’s  historic  religions,  tbo  conception  of  the  Deity  and 
of  Divine  government  becoming  at  each  step  more  and  more 
abstract  and  indefinite.  The  ultimate  goal  Mias  Martinean 
believed  to  be  a jrinlosophic  atheism,  but  this  belief  she 
did  not  expressly  declare  in  Eastern  Life,  considering  it  to 
be  outside  the  province  of  that  book.  She  published 
about  this  time  Household  Education,  expounding  the 
modern  theory,  in  which  freedom  and  rationality,  rather 
than  command  and  obedience,  are  regarded  as  the  most- 
effectual  instruments  of  education.  Her  practical  interest 
in  all  schemes  of  instruction  led  her  to  start  a series  of 
lectures,  addressed  at  first  to  the  school  children  of 
Ambleside,  but  afterwards  extended,  at  their  own  desire,  to 
their  elders.  The  subjects  of  these  lectures  were  Banitary 
principles  and  practice,  the  histories  of  England  and  North 
America,  and  the  scenes  of  her  Eastern  travels.  At  the 
request  of  Mr  Charles  Knight  eho  wrote  for  him,  in  1849, 
The  History  of  the  Thirty  Years'  Peace, — a characteristic 
instance  of  Mias  Martineau’s  remarkable  powers  of  labour. 
“From  the  first  opening  of  the  books  to  study  for  the 
history  to  the  depositing  of  the  MS.  of  the  first  volume  at 
press  was,”  she  says,  w exactly  six  months.  The  second 
volume  took  six  months  to  do." 

In  1851  Miss  Martinean  edited  a volume  of  Letters  on 
the  Lam  of  Man's  Nature  and  Development . Its  form  is 
that  of  a correspondence  between  herself  and  Mr  H.  0. 
Atkinson  (in  which  the  latter  has  much  the  larger  share), 
and  it  expounds  that  doctrine  of  philosophical  atheism  to 
which  Miss  Marti oeau  had,  in  Eastern  Life,  depicted  the 
course  of  human  belief  as  tending.  The  existence  of  a first 
cause  is  not  denied,  but  is  declared  unknowablo,  and  the 
authors,  while  regarded  by  othors  as  denying  it,  certainly 
considered  themselves  to  be  affirming  the  doctrine  of  man's 
moral  obligation.  Mr  Atkinson  «as  a zealous  exponent 
of  mesmerism,  and  the  prominence  given  to  the  topics  of 
mesmerism  and  clairvoyance  no  doubt  tended  to  heighten 
the  disapprobation  with  which  the  book  was  received.  The 
reviewers  were  almost  unanimous  in  condemnation,  and 
the  publication  caused  a lasting  division  between  Mias 
Martineau  and  some  of  bor  friends. 

The  new  philosophical  bent  of  hew  studies  directed  Miss 
Martineau’s  attention  to  the  works  of  Corate,  and  she 
undertook  a condensed  English  version  of  the  Pkilosophie 
Positive.  It  appeared  in  1853,  and  to  most  readers  is 
more  usefal  and  intelligible  than  the  original.  She  had 
began  in  the  previous  year  to  write  articles,  chiefly 
biographical,  for  the  Daily  News.  Ataong  these  were  the 
Letters  from  Ireland,  written  during  a visit  to  that  country 
in  the  summer  of  1852.  She  also  wrote  a considerable 
number  of  eesays  upon  different  manufactures  for  House- 
hold  Words,  and  another  Beries  for  the  same  periodical  upon 
the  treatment  of  blindness,  deafness,  idiotcy,  Ac.,  besides 
a Guide  to  Windermere , followed  afterwards  by  a Complete 
Guide  to  the  Lakes.  She  had  been  for  many  years  a con- 
tributor to  the  Westminister  Review,  and  was  one  of  the 


little  band  of  supporters  whose  pecuniary  assistance,  in 
1854,  prevented  its  extinction  or  forced  sale.  In  the  early 
part  of  1855  Miss  Martinean  found  herself  suffering  from 
heart  disease.  Having  always  felt  it  one  of  her  duties 
to  write  her  autobiography,  and  believing  the  time  before 
her  to  be  but  brief,  shn  now  at  once  set  about  this 
task,  and  on  its  completion  caused  the  book  to  be  printed 
that  it  might  be  ready  for  speedy  publication  at  her  death. 
Bat  her  life,  which  sho  supposed  to  be  so  near  its  cloee, 
was  prolonged  for  other  twenty  years,  her  death  not 
taking  place  until  1876. 

These  years  were  bv  no  mesne  raie.  She  continued  to  contribute 
to  the  Daily  News,  for  which  she  wrote  in  all  more  than  1600 
articles,  and  to  the  Westminster  lie  vino,  as  well  u to  other  papers, 
and  her  biographical  sketches  were  collected  and  reprinted  from  the 
Daily  News  in  a volume  which  has  justly  become  one  of  the  best- 
known  of  her  works.  In  point  of  style  It  is  probably  the  most 
excellent  of  them  all.  The  form  and  method  leave  nothing  to  be 
desired,  and  the  perception  of  character  is  shrewd,  sincere,  and, 
roughly  speaking,  reliable.  But  in  reading  the  book  we  feel  that 
the  biographies,  divided  by  the  editor  into  groups  of  royal,  political, 
lie.,  fall  far  more  naturally  into  two  larger  classes, — the  biographies 
of  persons  whom  Miss  Martineau  liked,  and  the  biographies  of 
persons  whotrt'  she  disliked.  All  are  doubtless  in  a sense  true,  as 
all  photographs  are  true,  but  the  difference  between  a flattering  and 


in  unflattering  photograph  is  considerable. 
She  also  produced  two  boo 


books  on  the  government  of  India,  and 
was  continually  occupied  in  promoting  schemes  of  reform  aad 
benevolence,  ller  poorer  neigh noun  owed  much  to  her  kindly  and 
enlightened  efforts,  and  her  servants  found  In  her  a friend  as  well 
as  a mistress.  Her  long  and  busy  life  bears  tbo  consistent  impress 
of  two  loading  characteristics,— industry  and  sincerity.  Her  work 
was  invariably  sound,*  and  its  motive  invariably  respectable.  The 
verdict  which  she  records  on  herself  in  the  autobiographical 
sketch  left  to  be  published  by  the  Daily  News  is  probably  very 
near  to  that  which  will  be  recorded  by  future  judgment  She 
says,-—"  Her  original  power  was  nothing  more  than  was  due  to 
earnestness  and  intellectual  clearness  within  a certain  range.  With 
small  imaginative  and  suggestive  powers,  and  therefore  nothing 
approaching  to  genius,  aho  could  ace  clearly  what  she  did  see,  ana 
giro  a clear  expression  to  what  ahe-  had  to  soy.  In  abort,  she 
could  popularize  while  ahe  could  neither  discover  nor  invent". 
Her  judgment  on  large  questions  was  clear  and  sound,  and  was 
always  the  judgment  of  a mind  naturally  progressive  and  Protestant.* 
Mentally  she  was  a true  daughter  of  her  Huguenot  ancestors.  But 
it  is  impossible  to  read  her  autobiography  without  suspecting  that 
she  was  subject  to  considerable  prejudices,  especially  in  her  judg- 
ment of  persona,  and  that  her  temper,  particularly  in  earlier  lire, 
was  unamiable,  hard,  and  unforgiving.  She  seems,  indeed,  to  have 
|KMMMd  tho  sort  of  disposition  which  shows  to  much  greater 
advantage  in  its  relation  to  jnniora,  inferiors,  and  dependants  than 
in  its  relations  to  chlcra  and  superiors,  and  which  therefore  appears 
more  amiable  in  the  dosing  than  in  the  opening  years  of  life.  Her 
autobiography  reveals  also  a weakness  which  was  perhaps  unavoid- 
able. The  publication  of  her  political  economy  tales  brought  bqr 
into  groat  and  sadden  notice  ; many  persons  of  high  position, 
official  and  otherwise,  desired  to  enlist  her  advocacy  on  the  part  of 
their  particular  projects.  She  foqnd  her  help  much  courted,  and 
mpeh  help  eagerly  proffered  to  her.  Her  deafness,  which  suffered 
her  to  hear  only  what  was  directly  addressed  to  herself,  assisted  to 
make  her  a central  figure,  and  to  induco  the  belief  that  here  was 
one  of  the  most  potent  if  not  actually  the  most  potent  voice  in 
English  politics.  Her  deafness  was  in  another  direction  probably 
advantageous.  It  led  her  to  find  solitude  easier  than  most  com- 

raniojiship,  and  saved  her  from  many  diatractious  of  attention, 
t may  iudeod  fairly  be  surmised  that  but  for  her  deafness  ahe 
could  never  have  found  time  to  achieve  the  amazing  quantity  of 
work  that  she  did,  while  the  courageous,  cheerful,  and  unobtrusive 
spirit  in  which  ahe  bore  her  infirmity  remains  an  example  and  an 
encouragement  to  all  her  fellow-sufferers.  (C.  BL. ) 

MARTINI,  Giovanni  Battista  (1706- a 784),  the 
most  learned  musician  of  the  18th  century,  was  born  at 
Bologna  on  April  25,  1706.  His  father,  Antonio  Maria  ' 
Martini,  a violinist,  taught  him  very  early  the  elements 
of  music,  and  to  play  the  violin;  at  a later  period  he 
learned  singing  and  harpsichord  playing  from  Padre 
Pradieri,  and  counterpoint  from  Antonio  Riccieri.  Having 
received  his  education  in  classics  from  tho  fathers  of  the 
oratory  of  San  Filippo  Neri,  he  afterwards  entered  upon 
a noviciate  at  the  Franciscan  monastery  at  Lago,  at  the 
close  of  which  he  was  received  into  that  order  on  September 
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11,  1722.  Continuing  hia  studies  in  the  theory  and 
practice  of  music  with  great  teal,  he  in  1725,  though  only 
nineteen  years  of  age,  received  the- appointment  of  chapel- 
master  in  the  Franciscan  church  at  Bologna,  where  his 
compositions  soon  attracted  much  attention.  At  the 
invitation  of  amateurs  and  professional  friends  he  now 
opened  a school  of  musical  composition  at  which  iu  the 
course  of  hia  long  life  several  celebrated  musicians  were 
trained,  including  Paolucci,  Sabbatini,  Ruttini,  Zanotti, 
Sarti,  Ottani,  and  Stanislas  Mattei ; as  a teacher  he  con- 
sistently declared  his  preference  for  the  traditions  of  the 
old  Roman  school  of  musical  composition  (see  Music), 
j Padre  Martini  was  a zealous  and  indefatigable  collector  of 
'musical  literature,  and  is  alleged  to  have  been  the  possessor 
of  the  most  extensive  musical  library  ever  formed  After 
a lingering  illness  he  died  at  Bologna  on  August  4,  1784. 
His  Elogio  was  published  by  Pietro  della  Valle  at  Bologna 
in  the  same  year. 

The  creator  number  of  Martini's  sacred  compositions  remain  tin- 
printed.  The  Liceo  of  Bologna  possesses  the  MSS.  of  two  oratorios  ; 
and  a requiem,  with  some  other  pieces  of  chnrch  music,  are  now  in 
Vienna.  Liianim  atque  antiphon*  finales  B.  V.  Marim  were  pub- 
lished at  Bologna  in  1734,  as  also  twelve  Sonnte  d'intavolatura  ; six 
SonaU  per  Vorgano  td  ft  cembalo  in  1747  ; and  Duelii  da  Camera 
in  1768.  Martini’amoat  important  works  are  his  Storia  dtlla  Afutica 
(Bologna,  1757-81)  and  hia  Saggio  di  Contrapunto  (Bologna, 
1774-75).  The  former,  of  which  the  three  published  volumes  relate 
wholly  to  ancient  music,  and  thus  represent  a mere  fragment  of  the 
author's  vast  plan,  exhibits  immense  reading  and  industry,  but  it 
is  written  in  a dry  and  unattractive  style,  and  is  overloaded  with 
matter  which  cannot  be  regarded  as  historical.  At  the  beginning 
and  end  of  each  chapter  occur  puzzle* canons,  some  of  which  are 
exceedingly  difficult ; Cherubini  solved  the  whole  of  them.  The 
Saggio  is  a very  learned  and  valuable  work,  containing  an  import- 
ant collection  of  examples  from  the  best  roasters  of  the  old  Italian 
and  Spanish  schools,  with  excellent  explanatory  notes.  It  treats 
chiefly  of  the  tonelities  of  the  plain  chant,  and  of  counterpoints 
constructed  upon  them.  Besides  being  the  author  of  several  con- 
troversial wotkb,  Martini  drew  up  a Dictionary  of  Ancient  Musical 
Terms,  which  appeared  in  the  second  volume  of  O.  B.  Doni's 
Works  ; be  also  published  a treatise  on  The  Theory  of  Numbers  as 
applied  to  Music, 

MARTINI,  Simokb  (1283-1344),  called  also  Simone  di 
Martino,  and  more  commonly,  but  not  correctly,  Simon 
Memmi,1  was  born  in  1283.  He  followed  the  manner  of 
painting  proper  to  hia  native  Siena,  aa  improved  by 
Duccio,  wnicn  is  essentially  different  from  the  style  of 
Giotto  and  hia  school,  and  the  idea  that  Simone  was 
himself  a pupil  of  Giotto  ia  therefore  wide  of  the  mark. 
The  Sienese  style  ia  lesa  natural,  dignified,  and  reserved 
than  the  Florentine ; it  has  lesa  unity  of  impression,  has 
more  tendency  to  pietism,  and  ia  marked  by  exaggerations 
which  are  partly  related  to  the  obsolescent  Byzantine 
manner,  and  partly  aeem  to  forebode  certain  peculiarities 
of  the  fully  developed  art  which  wo  find  prevalent  in 
Michelangelo.  Simone,  in  especial,  tended  to  an  excessive 
and  rather  affected  tenderness  in  hia  female  figures ; he 
was  more  successful  in  single  figures  and  in  portraits  than 
in  large  compositions  of  incident  He  finished  with 
scrupulous  minuteness,  and  was  elaborate  in  decorations  of 
patterning,  gilding,  Ac. 

The  first  known  fresco  of  Simone  is  the  vast  one  which 
he  executed  in  the  hall  of  the  Palazzo  Pubblico  in  Siena, — 
the  Madonna  Enthroned,  with  the  Infant,  and  a number  of 
angels  and  saints  ; its  date  is  1315,  at  which  early  period 
of  his  life  ho  was  already  an  artist  of  repute  throughout 
Italy.  In  S.  Lorenzo  Maggioro  of  Naples  ho  painted  a 
life-sized  picture  of  King  Robert  crowned  by  his  brother, 


1 Tb«  ordinary  aetnunt  of  this  celebrated  .early  Sicneso  painter  Is 
that  gifso  by  Vasari,  and  since  repeated  in  a variety  of  forms. 
Modem  research  shows  that  it  la  far  from  correct,  the  incidents  being 
erroneous,  and  the  paintings  attributed  to  8unooe  in  various  principal 
Instances  not  his.  . We  follow  the  authority  of  limn  Crowe  and 
Cavalcaselle. 


585- 

Lewis,  bishop  of  Toulouse;  this  also  is  extant,  but  much 
damaged.  In  1320  he  painted  for  the  high  altar  of  the 
church  of  St  Catharine  in  Pisa  the  Virgin  and  Child  between 
six  saints ; above  are  archangels,  apostles,  and  other  figures. 
The  ©ompartmented  portions  of  this  work  are  now  dispersed, 
some  of  them  being  in  the  academy  of  Siena.  Towards 
1321  he  executed  for  the 'church  of  St  Dominic  in 
Orvieto  a picture  of  the  bishop  of  Savona  kneeling  before 
the  Madonna  attended  by  saints,  now  in  the  Fabricceria  of 
the  cathedral.  Certain  frescos  in  Assisi  in  the  chapel  of 
Sfc  Martin,  representing  the  life  of  that  saint,  ascribed  by 
Vasari  to  Puccio  Cnpanna,  are  now,  upon  strong  internal 
evidence,  assigned  to  Simone.  He  painted  also,  in  the 
south  transept  of  the  lower  church  of*  the  same  edifice, 
figures  of  the  Virgin  and  eight  saints.  In  1 328  he  produced 
for  the  Saladel  Consilio  in  Siena  a work  of  a very  different 
character — a striking  equestrian  portrait  of  the  victorious 
general  Guidoriccio  Fogliani  do’  Ricci. 

Simone  had  married  in  1324  Giov&nna,  the  daughter  of 
Memmo  (Guglielmo)  di  Filippuccia  Her  brother,  named 
Lippo  Memmi,  was  also  a painter,  and  was  frequently 
associated  with  Simone  in  his  work  ; and  this  is  the  only 
reason  why  Simone  has  come  down  to  us  with  the  family- 
name  Memmi.  They  painted  together  in  1333  the 
Annunciation  which  is  now  in  the  Uffizi  gallery.  Simono 
kept  a bottega  (or  shop),  undertaking  any  ornamental  work 
commissioned  of  him,  and  his  gains  were  large.  In  1339 
be  settled  at  the  papal  court  in  Avignon,  where  bo  made 
the  acquaintance  of  Petrarch  and  Laura ; and  he  paidted 
for  the  poet  a portrait  of  his  lady,  which  has  not  come 
down  to  us ; it  gave  occasion  for  two  of  Pqjrarch'a  sonnets, 
in  which  Simone  is  highly  eulogized.  He  also  illuminated 
for  the  poet  a copy  of  the  Comment  of  Servius  upon  Virgil, 
now  preserved  in  the  Ambrosian  library  of  Milan.  He 
was  largely  employed  in  the  decorations  of  the  papal 
buildings  in  Avignon,  and  several  of  his  works  still  remain 
— in  the  cathedral,  in  the  hall  of  the  consistory,  and,  in 
the  two  chapels  of  the  palace,  the  stories  of  the  Baptist, 
and  of  Stephen  and  other  saints.  One  of  his  latest  pro- 
ductions (1342)  is  the  picture  of  Christ  Found  by  his 
Parents  in  the  Temple,  now  in  the  Liverpool  Gallery. 
Simone  died  in  Avignon  in  July  1344. 

From  this  account  of  Simone's  principal  works  it  will 
be  perceived  that  those  with  which  bis  name  and  famo 
are  most  generally  identified  are  no  longer  regarded  as  his. 
These  are  the  compositions,  in  tho  Campo  Santo  of  Pisa, 
from  the  legend  of  S.  R&nieri,  and  the  Assumption  of  the 
Virgin ; and  the  great  frescos  in  the  Cappcllone  degli 
Spagnuoli,  in  S.  Maria  Novella,  Florence,  representing 
the  Triumph  of  Religion  through  the  work  of  the  Dominican 
order,  Ac.  Some  of  the  works  in  question  can  be  proved 
to  have  been  done  many  year*  after  Simone's  death,  and 
tha  others  belong  to  a different  school  and  style  of  art. 

MARTINIQUE,  one  of  the  West  India  islands, 
belonging  to  the  chain  of  the  Leaver  Antilles,  and  consti- 
tuting a French  colony,  lies  33  miles  south  of  Dominica 
and  22  north  of  Saint  Lucia,  between  14°  23'  and  14* 
52'  N.  lat.  and  63°  6'  and  63°  31'  W.  long.  The  greatest 
length  is  43  miles,  tho  mean  width  19;  and  the  surface 
comprises  244,090  acres,  or  380  square  miles.  A cluster 
of  volcanic  mountains  in  the  north,  a similar  group  in  the 
south,  and  a line  of  lower  heights  between  them,  form  the 
backbone  of  the  island,  which  culminates  in  the  north-west 
in  Mont  Pclee  (4430  feet),  and  has  altogether  a much  more 
irregular  and  strongly  marked  ’relief  than  it  presents  to 
tho  eye, — the  deep  ravines  and  precipitous  escarpments 
with  which  it  abounds  being  reduced  in  appearance  to 
gentle  undulations  by  the  drapery  of  the  forests.  Of  the 
numerous  streams  which  traverse  the  few  miles  of  country 
between  the  watershed  and  the  aea,  about  seventy  or  eighty 
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are  of  considerable  size,  and  in  the  rainy  season  become 
deep  and  too  often  destructive  torrents.  The  east  coast  of 
the  island,  exposed  to  the  full  sweep  of  the  Atlantic,  is  a 
succession  of  inlets,  headlands,  islands,  and  rocks;  the 
south  coast  is  much  more  regular,  but  bold  and  steep ; and 
the  west  alone  preseuts,  in  the  bay  of  Fort  de  France,  a 
stretch  of  mangrove  swamp.  Of  the  total  area,  about 
83,990  acres  are  under  cultivation,  83,843  occupied  by 
forest  and  savanna,  and  68,837  by  fallow.  On  an  average, 
according  to  tho  returns  for  1874-78  inclusive,  47,440 
acres  are  devoted  to  the  sugar  crop,  1290  to  coffee,  640  to 
cotton,  and  1660  to  cocoa.  The  mean  annual  temperature 
is  81°  in  the  coast  region, — the  monthly  mean  for  June 
being  83°,  and  that  of  January  77'*.  Of  the  annual  rain- 
fall of  87  inches,  August  has  the  heaviest  share  (11 '3 
inches),  though  the  rainy  season  extends  from  June  to 
October;  March,  tho  lowest,  has  3*7.  Martinique  eiyoys 
a remarkable  immunity  from  hurricanes ; half  a '•entury 
may  pass  without  serious  disaster  from  such  a visitation. 
In  1878  there  were  162,861  inhabitants  (77,782  males, 
85,079  females)  in  tho  island,  which  is  thus  nearly  as 
densely  peopled  as  Belgium.  Since  1848  the  increase 
amounts  to  about  42,800.  Of  the  twenty-five  communes, 
fourteen  have  more  than  5000  inhabitants  ; the  largest  are 
fiaint  Pierre  (23,909),  Fort  de  France  (15,414),  Lamentin 
{l 3, 4 09),  and  Francois  (10,297).  The  great  mass  of  the 
population  consists  of  Creole  negroes  and  half  castes  of 
various  grades,  ranging  from  the  “Saccatra,”  who  has 
hardly  retained  any  trace  of  Caucasian  blood,  to  the  so- 
called  “ Sangm£l£,”  with  his  mere  suspicion  of  negro  com- 
mixture. Marriage  is  frequently  ignored,  and  of  the  births 
no  less  than  66  per  cent  are  illegitimate. 

Fort  do  France,  tho  chief  town,  a place  of  about  11,000 
inhabitants,  stands  on  a bay  on  the  west  coast  Since 
the  earthquake  of  1839  nearly  all  the  houses  are  of  wood, 
and  have  only  one  story;  the  streets  are  laid  out  with 
great  regularity.  An  abundant  supply  of  water  was  in- 
troduced in  1856.  St  Pierre,  the  commercial  centre  of  the 
island,  with  about  20,000  inhabitants,  lies  farther  north 


on  the  same  coast  It  consists  of  a lower  and  an  upper 
town, — the  one  close  and  unhealthy,  and  the  other  for 
the  most  part  well-ventilated  and  pleasant 

Martinique,  also  called  lladiana  or  Mantmino,  was  discovered  by 
Columbus  15th  Juno  1502.  It  was  at  that  time  inhabited  by  Caribs 
(Galibis)  who  had  expelled  or  incorporated  an  older  stock.  In  1635 
a Norman  captain,  D'Enambuc,  from  St  Christopher's,  took  pos- 
session of  the  island,  and  in  1637  hie  nephew  Duparquet  becamo 
captain-general  of  the  colony,  now  numbering  seven  hundred  meu. 
In  1654  welcome  waa  given  to  throe  hundred  Jews  expelled  from 
Brazil,  and  by  1658  there  were  at  least  five  thousand  people 
exclusive  of  the  Caribs,  who  were  soon  after  exterminated 
Purchased  by  the  French  Government  from  Daporquot’s  children 
for  120,000 -Li  vres,  Martinique  waa  assigned  to  the  West  India 
Company,  but  in  1674  it  became  part  of  the  royal  domain.  Tbo 
habitant  (French  landholders)  at  first  devoted  themselves  to  tbo 
cultivation  of  cotton  and  tobacco;  but  in  1650  sugar  plantations 
were  commenced,  and  in  1728  the  coffee  plant  waa  introduced  by 
Desclieux,  who,  when  water  ran  short  during  his  voyage  to  tbo 
island,  shared  his  scanty  allowance  with  his  seedlings.  Slave 
labour  having  been  introduced,  there  were  72,000  blacks  in  the 
island  by  1736.  Martinique  baa  several  times  been  occupied  by 
the  English.  Captured  by  Rodney  iu  1762,  it  was  next  year 
restored  to  tho  French  ; but  after  tho  conquest  by  Sir  John  Jervis 
and  Sir  Charles  Grey  in  1794  it  was  retained  for  eight  years : and, 
seized  again  in  1809,  it  waa  no^  surrendered  till  1814. 

St*  jUnowd-  St  at  de  la  Martinique,  ISM;  SUney.  Dancy.  Wit-  de  la  Mar- 
KtutUe  hit!,  el  Hat.  tar  la  population  de  la  Marti  a lone  • 
Pardoo,  la  Martinique,  1ST7  ; H.  Her,  Etude  tar  /«  cot.  de  la  Martin  {qua,  |i^|x 

MARTINSBURG,  a town  of  the  United  States,  tho 
capital  of  Berkoley  count?,  West  VirginU,  lies  on  a plateau 
above  the  Tuscarnra  Creek,  in  the  Shenandoah  valley,  80 
miloa  west  of  Washington.  A stotion  on  the  Baltimore  and 
Ohio  Railroad,  and  a terminus  of  tho  Cumberland  Valley 
Railway,  Martimsburg  i?  the  seat  of  extensive  machine- 
ahops  belonging  to  the  former  company,  which  were  saoked 


by  the  Confederates  in  1861.  me  population,  4868  in 
1870,  was  6335  in  1880. 

MARTIUS,  Carl  Friedrich  Philipp  von  (1794*- 
1868),  a well-known  German^  botanist  and  traveller  in 
RraxiL  He  studied  in  the  university  of  Erlangen,  and  on 
graduating  M.D.  in  1814  published  as  his  thesis  a critical 
catalogue  of  plants  in  the  botanic  garden  of  the  university. 
He  afterwards  devoted  himself  to  botanical  study,  and  in 
1817  be  and  Spix  were  sent  to  Brazil  by  the  king  of 
Bavaria.  They  travelled  from  Rio  Janeiro  through  several 
of  the  southern  and  eastern  provinces  of  Bi*xil,  and  ascended 
the  river  Amazon  to  Tabatinga,  as  well  us  some  of  its  larger, 
affluents.  In  1820  they  returned  to  Europe  with  rich 
collections  of  plants  and  animals,  as  also  with  stores  of 
information  on  the  geography,  ethnology,  and  products  of 
BraziL  In  1820  he  was  appointed  conservator  of  the 
botanic  garden  at  Munich,  and  in  1826  professor  of  botany 
in  the  university  there,  and  held  both  offices  till  1854, 
when  he  resigned  them. 

While  a student  Martin*  had  published  papers  in  various  scire- 
tific  periodicals,  and  ha  continued  to  do  ao  during  his  whole  life. 
After  hi*  return  from  Brazil  he  devoted  his  chief  attention  to  tho 
flora  of  that  country,  and  in  addition  to  numerous  abort  papers  hm 

fiublished  the  Nova  Genera  et  Species  Planlarum  Brasiliensiuto 
1823-32,  3 vol*. ) and  leones  select*  Planlarum  Crypt ogamicarum 
Brasiliensium  (1827),  both  works  being  finely  illustrated.  Am 
account  of  hia  travels  in  Brazil  appeared  in  3 vola.  4 to,  1823-31, 
frith  an  atlas  of  plates,  and  is  regarded  as  one  of  the  moat  valuable 
works  of  travel  of  the  present  century.  Probably  the  work  by 
which  be  is  beat  known  la  hia  Histeria  Palmar um  (1823-50)  in  -3 
large  folio  volumes,  of  which  one  describes  the  palms  discovered  by 
himself  in  BraziL  In  1840  be  began  the  Flora  Brasilunsis  with 
the  assistance  of  tho  most  distinguished  European  botanists, 
who  undertook  monographs  of  the  various  orders.  Latterly  Ur 
Eichlcr  was  associated  with  him  in  the  editorship  of  this  work, 
which  is  still  going  on,  though  over  eighty  parts  have  appeared 
He  also  edited  several  works  on  the  zoological  collections  made 
in  Brazil  by  Spix,  after  the  death  of  the  latter  in  1626.  On  the 
outbreak  of  potato  disease  in  Europe  he  investigated  the  state  of 
the  diseased  plants,  and  in  1842  published  his  observations.  Iks 
also  published  independent  works  and  abort  papers  on  the  aborf- 
ginea  of  Brazil,  on  their  civil  and  social  condition,  on  their  past 
and  probable  future,  on  their  diseases  and  medicines,  and  on  tits 
languages  of  the  various  tribes,  especially  the  Tupi. 

MARTOS,  a town  of  Spain,  in  the  province  of  Jaen,  is 
situated  on  the  slope  of  a steep  bill,  which  is  surmounted 
by  a rained  castle,  16  miles  west  south-west  of  Jaen.  The 
streets  are  Bteep,  narrow,  crooked,  and  ill-paved;  the 
public  buildings  are  of  the  usual  order,  and  present  no 
feature  calling  for  special  remark.  The  surrounding  district 
is  specially  productive  of  oil,  aqd  in  the  neighbourhood  of 
the  town  are  two  sulphurous  springs  much  resorted  to  hi 
cases  of  cutaneous  disease.  Population  in  1877,  14,654. 

Martos  perhaps  stands  on  or  near  the  site  of  the  Tneci  of  Ptolemy. 
By  Ferdinand  III.  it  was  taken  from  the  Moors  in  1225,  and  given 
to  the  knights  of  Calatrava  ; it  was  there  that  the  brothers  CarvaUL 
commanders  of  the  order,  were  in  1410  executed  by  command  of 
Ferdinand  IV.  after  he  had  been  “summoned"  bv  them  to  a 
meeting  at  the  Divine  judgment  scat.  O’Donnell  here  gained  a 
victory  over  the  royalist  troops  in  1854. 

MARTYN,  Henry  (1781-1812),  a celebrated  missionary, 
was  born  on  February  18,  1781,  at  Truro,  Cornwall. 
Ho  came  of  a mining  family,  and  his  father  John 
Martyo  was  a 11  captain  * or  mine-agent  at  Gwcnnapi  He 
received  his  education  at  the  grammar  school  of  his 
native  town  under  the  famous  Dr  Curdew,  entered  St 
John’s  College,  Cambridge,  in  the  autumn  of  1797,  and 
in  1801,  a month  before  he  waa  twenty  years  old,  wjls 
declared  senior  wrangler,  obtaining  soon  after  the  first 
Smith's  prize.  In  the  following  year  he  was  chosen  a 
fellow  of  his  college.  In  the  autumn  of  1801  he  was 
introduced  to  Charles  Simeon,  whoso  urdent  disciple  he 
soon  became.  It  was  bis  intention  to  devote  himself  to 
tho  bar,  but  in  the  October  term  of  1802  he  chanced  to 
hear  Simeon  speaking  of  the  vast  amount  of  good  don*»  iu 
India  by  a single  missionary,  William  Carey ; some  time 
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afterwards  be  read  tbe  life  of  toe  devoted  David  Brainerd, 
tie  enthusiastic  apostle  of  the  Indians  of  North  America, 
and,  “filled  with  a holy  emulation,”  resolved  to  devote  his 
energies  to  the  work  of  a Christian  missionary.  On 
October  22,  1603,  he  was  ordained  deacon  at  Ely,  and 
’afterwards  priest,  and  served  as  Simeon’s  curate  at  tho 
Vhurch  of  Holy  Trinity,  taking  charge  of  the  neighbouring 
parish  of  Lol worth.  Still  full  of  the  thought  of  work- 
ing in  heathen  lands,  he  designed  to  volunteer  for  tho 
Church  Missionary  Society,  but  a sudden  disaster  in 
Cornwall  deprived  him  and  his  unmarried  sister  of  all  the 
provision  their  father  had  made  for  them,  and  rendered  it 
necessary  that  he  should  obtain  a salary  that  would  support 
her  as  well  os  himself.  He  accordingly  applied  for,  and 
obtained,  a chaplaincy  under  tbe  East  Iudia  Company. 
Ho  left  for  India  on  July  5,  1805. 

For  some  months  he  was  chiefly  located  at  Aldeen,  near 
Scr&mpore;  in  October  1806  he  proceeded  to  Dinapore, 
where  ho  laboured  for  a time  amongst  tbe  Europeans,  and 
soon  fouud  himself  able  to  conduct  divine  worship  among 
the  natives  in  their  own  vernacular  language,  and  to 
establish  schools  for  their  instruction.  At  the  end  of  April 
: 1809  he  was  ordered  up  to  Cawnpore,  where  he  made  his 
first  attempt  to  preach  to  the  heathen  in  his  own  compound, 
and  had  to  endure  frequent  interruptions  “amidst  groans, 
hissings,  curses,  blasphemies,  and  threatenings  ” ; neverthe- 
less he  pursued  his  work  among  the  hundreds  who  crowded 
round  him,  consoling  himself  that,  if  he  should  never  see  a 
native  convert,  God  “ might  design  by  his  p&tienco  and 
coutinuanco  in  the  work  to  encourago  other  missionaries.” 
Meanwhile  the  great  business  of  his  life  was  being 
diligently  carried  on.  Day  after  day  he  occupied  himself 
with  learning  new  languages,  and  had  already,  during  his 
residence  at  Dinapore,  been  engaged  in  revising  the  sheets 
of  his  Hindustani  version  of  the  New  Testament  He 
now  translated  the  whole  of  tbs  New  Testament  into  Hindi 
also,  and  into  Persian  twice  over.  He  translated  the 
Psalms  into  Persian,  the  Gospels  into  Judmo-Persic,  and 
the  prayer  book  into  Hindustani,  in  spite  of  the  constant 
interruptions  caused  by  excessive  weakness  of  body,  and 
44  the  pride,  pedantry,  and  fury  of  his  chief  moonshee  Sabat” 
Ordered  by  the  doctors  to  take  & sss  voyage  for  his  health, 
he  got  leave  to  go  to  Persia  and  correct  his  Persian  New 
Testament,  whence  he  made  up  his  mind  to  go  on  to  Arabia, 
and  there  compose  an  Arabic  version.  Accordingly,  on 
October  1,  1810,  having  seen  his  work  at  Cawnpore 
crowned,  on  the  previous  day,  by  the  opening  of  a church, 
he  left  for  Calcutta,  whence  he  departed  on  January  7, 
1811,  for  Bombay,  which  he  reached  on  his  thirtieth 
birthday.  From  Bombay  hs  set  out  for  Bushire,  bearing 
letters  from  Malcolm  to  men  of  position  there,  &s  also  at 
Shiraz  and  Ispahan.  After  a killing  journey  from  the 
coast  he  reached  Shiraz,  and  was  soon  plunged  into 
-discussion  with  the  disputants  of  all  classes,  “Sufi,  Moham- 
medan, Jew,  and  Jewi&h-Mohsmmedan,  even  Armenian, 
all  anxious  to  test  their  powers  of  argument  with  the  first 
English  priest  who  had  visited  them.”  Having  made  an 
unsuccessful  journey  to  Tebrir  to  present  the  shah  with 
his  translation  of  the  New  Testament,  he  was  seized  with 
a fever,  which  so  thoroughly  prostrated  his  energies  that, 
after  a temporary  recovery,  he  found  it  necessary  to  seek 
a change  of  climate.  On  September  12,  1812,  he  started 
with  two  Armenian  servants,  crossed  the  Araxea,  rode  from 
Tebrix  to  Erivan,  from  Erivan  to  Kars,  from  Kars  to 
Erzeroum,  from  Erzeroum  to  Chiflik,  urged  on  from  place 
to  place  by  his  cruel  Tartar  guide,  and,  though  the  plague 
was  raging  at  Tokat,  he  was  compelled  to  stop  thero  from 
utter  prostration  caused  by  fever.  On  the  6th  of  October 
he  died,  either  from  tho  plague  or  from  the  weakness  of 
She  disorder!*  which  harassed  him  from  day  to  day 


By  his  vamnblc  labours  as  a translator  Mnrtvu  La.Pphiod  por- 
tiou*  of  the  Scripture*  within  the  rvach  of  all  who  could  read 
over  one-fourth  of  the  habitable  globe,  and  during  his  brief  life  be 
earned  for  himself  n foremost  place  among  modem  missionaries 
Macaulay's  line*,  written  in  ISIS,  testify  to  tho  impression  made 
by  bis  enthusiastic  career  of  self-devotion. 

Sco  Sargent,  Xleotoir  of  the  Her.  Henry  Afaiiyn,  B.  D.,  1819; 
Wilbcrforee,  Journals  and  Letters  of  the  Rev.  Henry  ilariyn,  1837 ; 
Kaye,  Christianity  in  India,  1859;  Yoiige,  Pioneers  and  Pounders, 
1874 ; and  The  Church  Quarterly  fur  October  1881. 

MARTYROLOGY,  a catalogue  or  list  of  martyrs, 
arranged  according  to  the  succession  of  their  anoivertariea,1 
and  sometimes  including  an  account  of  their  lives  end 
sufferings.  The  corresponding  word  in  the  Greek  Church 
is  Me  no/ og  ion  or  Analogion ; from  the  Menologia  the 
Sanatoria  are  compiled  The  custom  of  paying  honour  to 
the  memory  of  those  who  had  “ witnessed  the  £ood  con- 
fession ” in  perilous  times  established  itself  very  early  in  the 
Christian  church,  and  one  particular  manner  of  commemora' 
tion  was  formally  reccgoized  by  at  least  one  ecclesiastical 
synod  before  the  end  of  the  4th  century;  in  the  47tb 
canon  of  tho  third  synod  of  Carthage  (397  jld.)  it  is 
decreed  “ liceat  legi  Passionea  Marty  rum  quum  anniversarii 
eorum  dies  celebrantur.”  Apart  from  the  still  extant 
Drjiosilio  Martyr  urn  contained  in  the  work  of  the  chrono- 
grapher  of  354,  edited  in  1850  by  Mommsen,  the  oldest 
“ martyrologics 9 of  which  anything  is  kuown  are  the 
dp^atbiy  fiaprvpitov  <rivayu>y>J,  or  collection  of  records  of 
past  persecutions,  to  which  Eusebius  more  than  once  alludes 
as  having  been  made  by  himself,  and  the  treatise  On  the 
Martyrs  of  Palestine,  by  tho  same  author,  the  full  text  of 
which  has  been  preserved  in  an  ancient  Syriac  version 
edited  by  Cureton.  Next  to  the  general  martyrology  of 
Eusebius,  in  chronological  order,  it  has  been  usual  to  place 
the  calendar  of  saints’  days  referred  to  in  a letter,  attributed 
to  Jerome,  which  purports  to  be  written  in  answer  to 
b, whops  Chromatius  and  Heliodorus,  who  bad  asked  him  to 
search  the  archives  of  Eusebius  with  the  view  of  enabling 
them  to  observe  the  saints’  days  with  moro  regularity. 
This  epistle  is  now  admitted  to  be  spurious ; ultimately, 
however,  a so-called  Martyrologium  Ilieronymianrtm  came 
into  existence,  but  it  is  not  so  much  a single  martyrology 
as  a rude  patchwork  derived  from  many  ancient  church 
calendar.  In  its  present  form  it  is  a meagre  list  of  names 
and  places,  but  may  be  said  to  lie  at  tbe  foundation  of  all 
subsequent  Western  calendars.  Almost  contemporary  with 
its  last  recension  is  what  is  known  as  the  Pamirs 
Martyrologium  flomanum , found  by  Ado  of  Vienne  about 
850  ; in  it  many  of  the  dates  are  changed,  and  for  the  first 
time  days  are  assigned  to  the  chief  characters  of  Scripture. 
To  nearly  the  same  date  must  be  assigned  the  independent 
compilation  of  Bode,  which  has  reached  us,  however, 
only  as  enlarged  by  subsequent  editors.  Tbe  9th  century 
was  very  fertile  in  martyrologies,  among  which  may  be 
mentioned  that  of  Floras,  subdeacon  of  Lyons  (e.  830),  who 
was  the  first  editor  of  Bede,  that  of  Hrabanus  Maurus, 
nn  attempted  further  improvement  on  Bede  and  Floras, 
that  of  Ado,  an  enlargement  of  Floras,  but  based  on  tho 
Parvnni  Martyrologium  Pomamtm , that  of  Usuard  of  Paris, 
tho  cpitomizer  of  Ado,  and  that  of  Notker  of  St  Gall,  based 
on  Ado  and  Hrabanus.  Thp  Martyrologium  Romanum 
was  published  by  Baronius  at  the  command  of  Pope 
Gregory  XIIL  in  1586 ; the  enlarged  edition  by  Rosweyd 
appeared  at  Antwerp  in  1613.  The  Cistercian  Martyrology 
appeared  at  Rome  in  1733  and  1748.  The  best  known 
Greek  Menologion  is  that  prepared  in  the  9th  century  by 
command  of  the  emperor  Basilius  Macedo  ; it  was  edited 
in  1727  by  Cardiiral  Hannibal  UrbinL  An  ancient  Syriac 
martyrology,  entitled  44  the  names  of  our  lords  the  martyrs 
and  victors,  with  their  days  on  which  they  won  crowns/ 
written  in  412,  has  been  edited,  with  an  English  trnnsla 
tion,  by  Professor  W.  Wright,  in  i\x^  Journal _vf  Hatred 
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I Herat  ure  (I860).  See  Catal  Syr.  MSS.  Lr.  Mus .,  il 
633. 

MARULLUS,  Michael  Tarchaniota  (oh.  1500),  ono 
of  the  most  brilliant  scholars  of  the  golden  age  of  Florentine 
learning,  was  born  at  Constantinople,  and  at  an  early  age, 
on  the  fall  of  his  native  city,  was  brought  to  Ancona  iu 
Italy,  where  he  became  the  friend  and  pupil  of  Pontanus, 
with  whom  his  name  is  associated  by  Ariosto  ( Orl . Fur.t 
xxxvii.  b).  He  was  a soldier  and  a poet,  find  in  the 
latter  capacity  published  epigrams  and  hyuini  nafura/es.1 
Marullus  took  no  part  ia  the  work  of  translation,  then  so 
favourite  an  exercise  of  scholars,  but  he  was  understood  to 
be  planning  some  great  work  when  he  perished,  10th  April 
1500,  in  the  river  Ctcina  near  Volterra.  Of  other  incidents 
in  his  life  his  feud  with  Politian  and  his  marriage  to  the 
beautiful  and  learned  Alexandra  Seals,  whom  he  praises  in 
his  poemB,  may  be  noticed.  The  name  of  Marullus  is  now 
perhaps  most  familiar  from  the  brilliant  emendations  on 
Lucretius  which  he  loft  unpublished,  and  which  were  used 
for  the  Juntine  edition.  See  especially  Munro’e  Lucretius , 
2d  ed.,  p.  6 sq. 

MARUM  (in  Dutch  Marwu),  Martin  Van  (1750- 
1837),  a distinguished  Dutch  man  of  science,  born  at 
Delft  Though  his  fame  rests  chiefly  on  his  electrical 
researches,  he  took  a prominent  position  in  many  depart- 
ments of  natural  science.  He  graduated  at  Groningen 
in  medicine  and  philosophy,  and  his  numerous  papers 
take  up  subjects  connected  with  botany,  chemistry, 
hygiene,  natural  history,  and  technology,  as  well  as  with 
his  more  special  department,  natural  philosophy.  In  early 
life  his  father,  who  was  a skilled  mathematician,  gave  him 
a thorough  training  in  the  one  really  Indispensable  science. 
After  his  doctorate  ha  for  some  time  attached  himself  to 
the  celebrated  botanu;  Camper.  He  then  commenced 
medical'practice  in  Haarlem,  but  seems  to  have  been  too 
■busy  with  original  work  to  pay  proper  attention  to  his 
numerous  patients.  Ho  devoted  himself  mainly  to  lectur- 
ing on  physical  subjects ; and,  after  a brief  interval,  his 
extensive  knowledge  and  methodical  habits  led  to  his 
being  made  secretary  of  the  scientific  society  of  his  adopted 
city.  For  this  poet  he  was  specially  fitted;  and,  under 
his  active  guidance,  the  society  was  advanced  to  the 
position  of  one  of  the  most  noted  in  Europe.  He  soon 
became  professor  of  physics,  and  was  entrusted  with  the 
care  of  the  celebrated  Teyler  collection  (now  the  Mos£e 
Teyler).  He  caused  to  be  constructed  for  this,  by 
Cuthbcrtson,  the  gigantic  electrical  machine  which,  for 
x long  period,  was  the  most  powerful  in  tin  world. 
He  also  effected  great  improvements  in  air-pumps  and 
other  pneumatic  machines.  Though  his  name  is  not 
associated  with  any  discovery  of  the  very  first  order,  the 
number  and  variety  of  his  researches  (especially  in  con- 
nection with  electricity)  are  remarkable.  So  also  is  the 
practical  mode  in  which  he  regarded  his  results,  always 
when  at  all  possiblo  from  the  technological  point  of  view. 
The  work  by  which  he  is  best  known  is  his  Treatise  on 
Electricity  (Groningen,  1776),  in  which  all  that  bad  then 
beon  discovered  in  that  science  was  carefully  methodised. 
Van  Marntn  was  a man  of  quiet  but  active  disposition, 
and  of  simple  habits  and  tastes,  which  probably  conduced 
iq.no  small  measure  to  the  extreme  length  and  usefulness 
of  his  life. 

MAUUTSE-MABUNDA,  a kingdom  in  South  Africa, 
stretching  from  18"  to  14*  25'  S.  lat.  end  from  about  22* 
to  28*  25'  E.  long.,  with  an  area  estimated  at  123,590 
square  miles.  It  all  belongs  to  the  basin  of  the  Zambesi, 
and  by  far  the  greater  proportion  Hcs  to  the  north  of  that 

1 Two  books  of  rpiirrams  appeared  first  without  date  ; an  enlarged 
edition,  with  two  itdditiOQal  books,  pvbliaJied  Id  HQ 7,  contains  also 
lltc  to-called  iiyinuf. 
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river,  which  forms  its'Toutb-eastern  boundary  from  the 
mouth  of  the  Linyanti  to  the  mouth  of  tbo  Kafue,  a dis- 
tance) of  about  350  miles.  Tko  kingdom  thus  iududes 
tho  main  part  of  the  territory  formerly  subject  to  the 
Makolulo  empire,  which  broke  up  on  the  death  of  Sckeletu 
iu  1864.  Of  couutry  and  people  Dr  Holub  gives  a very 
favourable  report  Abundance  of  water,  a fertile  soil,  and 
a genial  climate  render  easy  the  work  both  of  husbaudry 
and  cattle-breeding.  The  chief  crop  is  Kaffre  corn,  red 
and  white  ; the  horaplike  klcen-korn  or  rosa,  maize,  water- 
melons, sugar-cane,  ground-nuts,  two  kinds  of  beans,  aud 
mauza  are  also  cultivated.  “September  and  October 
arc  the  usual  months  for  sowing ; but  gourds,  leguminous 
plants,  and  tobacco  are  sown  any  time  up  to  December, 
the  growth  of  the  two  latter  crops  being  so  rapid  that  they 
often,  ripen  by  Jauuary,  whilst  Kaffre  corn  and  maize  are 
ready  by  February."  Upwards  of  fifty  kinds  of  wild  fruit 
are  used  by  the  people  as  food.  Salt  has  to  be  imported, 
and  is  consequently  within  the  reach  only  of  the  wealthier 
classes.  Besides  the  two  great  tribes  which  give  their 
name  to  the  kingdom,  there  are  a large  number  of  vassal 
tribes  of  numerical  importance— Masupias,  Matongas, 
Makalakas — all  considered  in  tho  light  of  slaves  by  the 
rulers.  The  prevailing  language  is  the  Sesuto  of  the 
nearly  extirpated  Makololoa.  See  Holub,  Seven  Yean  in 
South  Africa , 1881. 

MARVELL,  Andrew  (1621-1678),  was  born  on 
March  31,  *1621,  at  the  parsonage  of  Winestead  in 
Holderness.  He  was  educated  at  Hull  grammar  school 
by  his  father,  who  had  obtained  high  poeition  in  that 
town,  until  his  admission  to  Trinity  College,  Cambridge, 
on  December  14,  1633.  There  he  becamo  ensnared  by 
the  Jesuits,  who  at  that  time  were  keen  to  secure  youths 
of  promise  at  the  universities,  and  by  them,  probably  in 
the  beginning  of  1638,  was  taken  to  London ; bat  he  was 
recaptured  by  his  father,  and  again  received  into  Trinity 
on  April  13  of  the  same  year.  He  appears  to  have  con- 
tributed to  the  Musa  Cantabngientis  in  1637;  aud  beyond 
this  nothing  is  known  or  even  conjectured  as  to  his  college 
career.  In  1640  his  father  was  drowned  under  remarkable 
circumstances,  an  event  which  appears  to  have  entirely 
unsettled  him,  for  by  an  entry  in  the  College  Conclusion 
book,  dated  September  24,  1641,  we  find  that  he  was 
adjudged  by  the  seniority  to  have  forfeited  the  benefits 
of  the  college.  Ho  used  his  liberty  during  the  next  four 
years  to  travel  through  the  Continent,  remaining  abroad 
until  1646.  It  has  been  assumed  that  during  this  journey 
Marvell  became  acquainted  with  Milton,  but  a comparison 
of  dates  shows  that  this  is  an  error.  His  first  employment 
was  in  1650,  as  tutor  t<f  Lord  Fairfax's  daughter.  Daring 
his  stay  at  Nunappleton  were  written  the  Poems  of  the 
Country  and  some  of  the  Poems  of  Imagination  and  Love. 
Iu  1652  he  was  in  communication  with  Milton,  to  whom  he 
had  probably  been  introduced  by  Fairfax,  and  was  by  him 
sent  on  February  21  to  President  Bradshaw  with  a letter 
urging  his  appointment  os  assistant  Latin  secretary  to 
himself.  The  post  was,  however,  otherwise  filled  up,  and 
he  was  provided  instead  with  another  tutorship,  that  oi 
Cromwell’s  nephew,  Mr  Dutton.  This  has  been  wrongly 
stated  by  several  writers  as  not  occurring  until  six  years 
later.  In  1657  the  secretaryship  again  fell  vacant,  and 
was  then  conferred  upon  him,  but  he  held  office  for  a 
year  only,  and  no  record  of  his  work  appears  in  the  calendar 
of  elate  papers.  Marvell  accepted  the  Commonwealth  as  i 
practical  fact,  and  the  rule  of  Cromwell  as  the  only  guaranty 
for  government  at  once  tolerant  and  strong.  But  he  neve 
lost  his  belief  in  tho  monarchical  theory.  His  line  “Ti 
godlike  good  to  save  a falling  king  ” is  well  known  ; am 
throughout  his  most  vehement  invective  against  corroptioi 
there  is  a great  tenderness  and  desire  to  spare  the  king 
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TJie  wslstaul.  secretary,  tip  opened  tn»  way  to  pnblio  life, 
-end  in  1658  Marvell  was  elected  member  fur  Ktngaton- 
upon  Hull  in  Richard  Cromwell's  parliament  From 
1663  to  1665  be  acted  as  secretary  to  Lord  Carliale’a 
embassy  to  Miuoovy,  Sweden,  mid  Denmark;  and  this  la 
the  only  official  post  bo  ever  filled  during  tbo  reign 
of  Charles.  With  the  exception  of  this  and  of  shorter 
unexplained  intervals  of  travel,  Marvell  was  constant  in  hia 
parliamentary  attendance  to'  the  day  of  his  death.  He 
seldom  spoke  in  the  House,  some  five  or  six  timee  in  all, 
bat  his  parliamentary  infiaence  is  amply  established  by 
other  evidence;  and  his  correspondence  with  bis  con- 
stituents, from  1660  to  1678,  forms  a source  of  information 
all  the  more  valuable  because  by  a resolution  passed  at  the 
Restoration  tbe  publication  of  the  proceedings  of  the  House 
without  leave  was  forbidden.  He  made  it  a point  of  duty 
to  write  at  each  post — that  is,  every  two  or  three  days — 
both  on  local  interests  and  on  all  matters  of  public  interest. 
The  discreet  reserve  of  these  letters,  natural  at  a time 
when  the  postoffice  was  a favourite  source  of  information 
to  the  Government,  contrasts  curiously  with  tho  freedom 
of  the  few  private  letters  which  state  opinions  as  well  as 
facte.  Marvell's  constituents,  in  their  torn,  were  not 
unmindful  of  their  member.  He  makes  frequent  references 
to  their  presents,  usually  of  Hull  ale  aud  of  salmon,  and 
he  regularly  drew  from  them  the  wages  of  a member,  six 
and  eightpmee  a day  during  session. 

During  these  years  Marvell  wrote  a good  deal  of  verse, 
chiefly  satire,  often  very  coarse,  bnt  always  vigorons  and 
fall  of  an  honest  hatred  at  corruption.  He  chose  verse 
merely  as  being  the  usual  vehicle  of  satire,  and  cared 
little  about  form.  “ He  plucked  a cudgell  from  the  nearest 
hedgerow,  careless  if  it  became  fuel  after  it  had  served 
his  turn."  It  was  very  different  with  his  prose  satires. 
His  peculiar  talent  was  first  displayed  in-the  mock  King’s 
Speech,  issued  in  1675.  This  is  written  in  a vien  of  genial 
banter,  perhaps  the  greatest  tribute  to  the  influence  which 
the  bonhomie  of  Charles  sxercised  even  over  such  men 
as  Marvell'  But  his  tone  soon  changed,  and  The  Growth 
cf  Popery  and  Arbitrary  Power,  published  in  tho  year  of  his 
death,  is  a gravo  indictment  of  the  conduct  cf  ministers  of 
the  crown,  and,  by  implication,  of  Charles  himself,  since 
the  Restoration.  So  shrewdly  did  this  strike  the  conscience 
of  the  king  tlist  a proclamation,  of  which  Marvell  takes 
laughing  notice,  offered  a large  reward  for  the  discovery  of 
the  author. 

As  a political  pamphleteer  Marvell  holds  a high  place ; 
as  a satirist  he  stands  still  higher.  Tolerance  in  religion 
was  his  creed,  and  this  creed  had  been  lately  attacked  by 
a clergyman  ueeking  promotion.  Dr  Parker,  afterwards 
bishop  of  Oxford,  who  asserted  in  their  most  extravagant 
form  the  claims  of  the  civil  magistrate  over  the  consciences 
of  subjects  in  matters  of  external  religion.  Marvell’s  reply, 
The  Rehearsal  Trantproscd,  is  a masterpiece  of  prolonged 
banter.  It  contains  passages  of  lofty  indignation,  hearty 
laughter,  coarue  vituperation  ; but  the  prevailing  tono  is 
that  of  grave  and  ironical  banter.  The  effect,  as  witnessed 
to  by  Anthony  Wood,  Burnet,  and  other  contemporary 
writers,  was  to  set  the  whole  public  “ from  tho  king  to  tho 
tradesman  ” in  a laugh  against  Parker.  This  stung  him 
to  an  ill-tempered  rejoinder,  affording  Marvell  a second 
opportunity,  of  which  he  availed  himself  so  well  that  no 
more  was  beard  from  his  opponent ; and  Swift  was  shortly 
afterwards  able  to  say  that  people  remembered  Parker's 
book  only  by  Marvell's  answer.  Marvell's  second  con- 
troversial work,  Mr  Sntirie,  or  the  Divine  in  Mode,  was 
written  in  tbe  same  strain  and  under  similar  circumstances, 
and  obtained  a ancceaa  fully  equal  to  that  of  tho 
Rehearsal  Transprosed.  It  was  a defence  of  Croft, 
bishop  of  Hereford,  against  a violent  attack  by  Dr  Turner, 
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til®  High  Church  muter  of  Bt  John*®,  Cambridge.  Prefix'd 
to  it  was  a “short  historical  essay  concerning  gtaaral 
councils,-  intended  to  show  the  folly  of  religious  imposi- 
tions Several  other  writings,  often  ascribed  to  him,  more 
especially  tho  Parliament*  Anglin  Declaration  A Sensible 
Question  and  an  Useful l Answer, , and  the  Flagellum  Parlia- 
mentariitm,  were  certainly  not  LU. 

As  a humorist*  then,  and  as  a great  "parliament  man;” 
no  name  is  of  more  interest  to  a student  of  the  reign  of 
Charles  IL  than  that  of  MarvolL  Put  other  qualities 
entitle  him  tc  still  higher  respect  To  a personal  charm 
so  great,  to  wit  eo  brilliant,  to  learning  so  extensive,  and 
to  sympathies  so  wide  that  he  was  st  the  same  time  dear 
to  John  Milton  and  courted  by  Charles  II , he  joined  the 
rarest  quality  of  that  evil  time,  s robust  and  intrepid 
rectitude.  In  tho  very  heyday  of  political  infamy,  at  s 
time  when  he  say*  passionately  " *e  are  all  venal  cowards 
except  some  few,  ’ and  when  opposition  to  tho  conrt  was 
likely  to  be  resented  by  personal  violence  of  the  brutalest 
kind,  he,  a needy  man,  obliged  to  accept  wages  from  hia 
constituents,  tempted  in  winning  phrases  from  royal  lips 
by  his  old  schoolfellow  Danby,  and  with- nothing  to  gain 
from  the  court  by  purity,  kept  his  political  virtue  unspotted 
and  unsuspected.  The  meaning  of  this  fact  can  barely  be 
felt  by  any  one  who  has  not  read  with  minute  care  the 
annals  of  that  time.  When  tho  grossest  forms  of  self* 
indulgence  were  the  ordinary  habits  of  town  life,  Marvell 
was  a temperate  man,  in  spite  of  Aubrey’s  witness  that  he 
u kept  bottles  of  wine  at  hia  lodgings  and  would  drink 
liberally  by  himself  to  refresh  his  spirits  and  exalt  his 
muse,”  Lastly,  in  the  worat  timee  of  parliamentary  vio- 
lence, he  stood  forward  throughout  his  career  as  the 
champion  of  moderate  and  tolerant  measures.  His  person 
corresponded  singularly  with  his  miud,  so  far  as  can  l>e 
judged  from  the  portrait  by  Hannemann  and  from  the 
few  words  of  John  Aubrey — M He  was  of  a middling 
stature,  pretty  strong  set,  roundish  faced,  cherry  choeked, 
hazel  eyed,  brown  haired.  In  his  conversation  he  was 
modest  and  of  very  few  words.” 

He  died  suddeuly  in  1678  on  his  re  tarn  from  Hull  to 
tako  his  seat  in  August.  That  he  was  poisoned,  and  at 
the  instigation  of  the  court,  has  been  roundly  asserted, 
naturally  enough,  though  without  the  slightest  foundation. 
Tho  matter  has  been  finally  set  at  rest  by  a very  interesting 
letter  by  Dr  Samuel  Gee  in  the  Athenaum  for  March  7, 
1874. 

The  following  works  may  be  consulted  on  Marvell  :—Life  and 
Works — (1)  by  Thomas  Cooke,  2 vols.,  1726  (there  is  a reprint  by 
Thorns*  Davies  in  1772) ; (2)  by  Captain  Thomson,  8 vols.  4to, 
1770  ; (8)  by  John  Dove,  1882 ; (4)  by  Edwin  Paxton  Hood,  1863  ; 
and  essays  by  Hartley  Coleridge  in  Lives  qflbs  Noriks m Worih.'t\ 
Henry  Roger*  in  bis  collected  Essays,  and  an  anonymous  author  in 
the  Comhi.l  Magazine  for  July  1869,  and  in  tho  Saturday  Review 
for  April  26,  1873.  All  these  authorities  are  mentioned,  collated, 
and  corrected  in  the  very  important  and  laborious  work  of  Mr 
Grosart,  whoso  book,  in  spits  of  its  excessive  mannerism  mod  ons 
or  two  curious  inaccuracies,  is  indispensable  to  tbs  atadeat  of 
Marvell's  correspondence  and  career.  (0.  A.) 

MAR  WAR  See  Jodhpur. 

MARY1  (Mcqxo,  31  apian),  the  mother  of  Jesus,  at  tlie 
time  when  the  gospel  history  begins,  had  her  home  in 

1 The  name  (Heb.  D^p),  tbit  of  Uic  slater  of  Mosea  and  Aaron,  Id 
of  uncertain  etymology  ; many  interpretation*  hare  been  auggeated, 
including  “atelLa  maria,"  which,  though  it  has  attained  considerable 
currency  through  Jerome  (the  OnosuuOoor),  may  be  at  once  dJamiaaed. 
It  teem*  to  bare  been  very  common  among  the  Jews  in  New  Tegument 
timee  ; beridei  tho  anbject  of  tbe  preaent  notice  there  ara  mentioned 
(1)  "Mary  (the  wife)  of  Clopae,  who  wsa  perhaps  the  mother  of 
James  “the  little”  (4  uucp4t)  and  of  Jo*ee  (we  vol,  xliL.  pp.  662, 
663) ; (2)  Mary  Magdalene,  it,,  of  Magdala  ; (3)  Mary  of  Bethany, 
suter  of  Martha  and  Lazarus ; (4)  Mary  the  mother  of  Mark  (we 
Mahk)  ; and  (6)  Mary,  as  otherwise  unknown  benefactress  of  tbs 
apostle  Paul  (Rom.  xvL  6). 
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Galilee,  at  the  village  of  Nazareth.  Of  her  p&rcutage 
nothing  is  recorded  in  any  extant  historical  document  of 
-he  1st  century,  for  the  genealogy  in  Luke  iii.  (</.  i.  27) 
is  manifestly  that  of  Joseph.  Iii  early  life  she  became  the 
wife  of  Joaeru  (g.v.)  and  also  the  mother  of  our  Lord  (see 
Jesus  j)  ; that  Ehe  afterwards  had  other  children  is  a 
natural  inference  from  Matt.  L 25,  which  the  evangelists, 
who  frequently  allude  to  “the  brethren  of  the  Lord,”  ere 
at  no  pains  to  obviate.  The  few  incidents  mentioned  in 
Scripture  regarding  her  show  that  she  followed  our  Lord 
to  the  very  close  of  llis  earthly  career  with  unfailing 
motherliness,  but  the  “ Magnificat " assigned  to  her  in 
Luke  i.  is  the  only  passage  which  would  distinctly  imply 
on  her  part  a high  prophetic  appreciation  of  His  divine 
mission.  She  was  present  at  the  crucifixion,  where  she 
was  commended  by  Jesus  to  the  care  of  the  apostle  John, 
(John  xix.  26,  27),  Joseph  having  apparently  died  before 
this  time.  (It  would  be  idle  to  inquire  why  “ tho  brethren 
of  the  Lord,”  who,  whatever  their  relationship  to  Mary, 
must  at  least  have  been  nearer  thaa  John,  were  ignored  in 
this  arrangement.)  Mary  is  mentioned  in  Acts  L 14  as 
having  been  among  those  who  continued  in  prayer  along 
with  the  apostles  at  Jerusalem  during  the  interval  between 
the  ascension  and  pentecost  There  is  no  allusion  in  the 
New  Testament  to  the  time  or  place  of  her  death. 

The  subsequent  growth  of  ecclesiastical  tradition  and 
belief  regarding  Mary  will  bo  traced  most  conveniently 
under  the  separate  heads  of  (l)her  perpetual  virginity,  (2) 
her  absolute  sinleseaess,  (3)  her  peculiar  relation  to  the 
Godhead,  which  specially  fits  her  for  successful  intercession 
on  behalf  of  mankind. 

Her  Perpetual  Virginity.  — This  doctrine,  as  has  already 
been  pointed  out,  was,  to  say  the  least,  of  no  importance 
in  the  eyes  of  the  evangelists,  and  60  far  as  extant  writings 
go  there  is  no  evidence  of  its  having  been  anywhere  taught 
within  the  pale  of  the  catholic  church  of  the  first  threo 
centuries.  On  the  contrary,  to  Tertnllian  the  fact  of 
Mary's  marriage  after  the  birth  of  Christ  is  a useful  argu- 
ment for  the  reality  of  the  Incarnation  against  Gnostic 
notions,  and  Origen  relies  upon  the  references  to  the  Lord's 
brethren  as  disproving  tho  Docetism  with  which  he  had  to 
i ontend.  The  fatvapOevia,  though  very  ancient,  is  in  reality 
a doctrine  of  non-catholic  origin,  and  first  occurs  in  a work 
proscribed  by  the  earliest  papal  Index  Librorum  Prohibi- 
tontrn  (attributed  to  Gelasius)  as  heretical, — the  so-called 
ProUvangelium  Jacobi,  written,  it  is  generally  admitted, 
within  the  2d  century.  According  to  this  very  early 
source,  which  seems  to  have  formed  the  basis  of  the  later 
Liber  de  Infantia  Mariet  et  Christi  Salvatoris  and  Evan- 
gelium  de  Natimtate  Maries,  tho  name  of  Mary’s  father 
was  Joachim  (in  the  Liber  de  Infantia  a shepherd  of  the 
tribe  of  Judah,  living  in  Jerusalem);  he  had  long  been 
married  to  Anna  her  mother,  whose  continued  childlessness 
had  become  a cause  of  much  humiliation  and  sorrow  to 
them  both.  The  birth  of  a daughter  was  at  last  angelically 
redicted  to  each  parent  separately.  From  her  third  to 
er  twelfth  year  “ Mary  was  in  the  temple  sa  if  she  were 
a dove  that  dwelt  there,  and  she  received  food  from  the 
hand  of  an  angel”  When  she  became  of  nubile  age  a 
guardian  was  sought  for  her  by  the  priests  among  the 
widowers  of  Israel  “ lest  she  should  defile  the  sanctuary  of 
the  Lord”;  and  Joseph,  an  elderly  man  with  a family,  was 
indicated  for  this  charge  by  a miraculous  token.  Some 
time  afterwards  the  annunciation  took  place;  when  tho 


1 Tot.  ziii.  650  »q.,  where  (pi  659)  sufficient  rcfcrcnc©  1$  insde  to  the 

oofcrse  vi>w  A this  event  taken  by  the  later  hostile  Judaism  (a  view 
supposed  by  some  to  be  alluded  to  even  in  John  nil.  41).  Ws  learn 
from  Origen  that  the  story  nl*»t  the  aoldlrr  Panthers  (floaO 4p<*}  wsw 
already  upheld  by  Coitus.  The  Lbionite  - Rnd  other  heretical  wri  ts,  as  U 
well  known,  maintained  the  paternity  of  Juscpli. 
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Virgiu's  pregnancy  was  discovered,  Joseph  ana  she  were 
brought  before  the  high  priest,  and,  though  asserting  their 
innocence  iu  all  sincerity,  were  acquitted  only  after  they 
had  been  tried  with  “ the  water  of  tho  ordeal  of  the 
Lord”  (Numb.  v.  11).  Numerous  details  regarding  the 
birth  at  Bethlehem  are  then  given.  The  perpetual 
physical  virginity  of  Mary,  naively  insisted  upon  in  this 
apocryphon,  is  alluded  to  only  with  a half  belief  and 
a “some  say”  by  Clement  of  Alexandria  {Strom.,  viL 
16),  but  became  of  much  importance  to  the  leaders 
of  the  church  in  the  4th  century,  as  for  example  to 
Ambrose,  who  sees  in  Ezek.  xliv.  1-3  a prophetic  indica- 
tion of  so  great  a mystery.1 2  Those  who  continued  to 
believe  that  Mary,  after  the  miraculous  birth  of  Jesus,  bad 
become  the  mother  of  other  children  by  Joseph  came 
accordingly  to  be  spoken  of  as  her  enemies, — Antidicoma- 
rianitas  (Epiphanius)  or  AntidicomariUe  (Augustine), — 
and  the  first-mentioned  author  devotes  a whole  chapter 
(chap.  78)  of  his  great  work  upon  heresies  to  their  con- 
futation. For  holding  the  same  view  Bontwus  of  Sardica 
was  condemned  by  the  synod  of  Capua  in  391.  To 
Jerome  the  perpetual  virginity  not  only  of  Mary  but  even 
of  Joseph  appeared  of  so  much  consequence  that  while  a 
yOung  man  he  wrote  (387)  the  long  and  vehement  tract 
Against  Heleidius,  in  which  he  was  the  first  to  broach  the 
theory  (which  has  since  gained  wide  currency)  that  the 
brethren  of  our  Lord  were  children  neither  of  Mary  by  lier 
husband,  nor  of  Joseph  by  a former  marriage,  but  of  another 
Mary,  sister  to  the  Virgin  and  wife  of  Clopas  or  Alphieua. 
At  last  the  epithet  of  del  rcapOivo*  was  authoritatively 
applied  to  tho  Virgin  by  the  council  of  Cholcedon  in  451, 
and  the  doctrine  implied  has  ever  since  been  an  undisputed 
point  of  orthodoxy  both  in  the  Eastern  and  in  the  Western 
church,  some  even  seeking  to  hold  the  Anglican  Church 
committed  to  it  on  account  of  the  general  declaration  (in 
the  Homilies)  of  conpurrenco  in  tho  decisions  of  the  first 
four  general  councils. 

Her  Absolute  Sinless  ness. — While  much  of  the  apocryphal 
literature  of  the  early  sects  in  which  she  is  repeatedly 
spoken  of  as  “undefiled  before  God”  would  seem  to 
encourage  some  such  doctrine  as  this,  many  passages  from 
the  acknowledged  fathers  of  the  church  could  bo  cited  to 
show  that  it  was  originally  quite  unknown  to  Catholicism. 
Even  Augustine  repeatedly  asserts  that  she  was  boro  in 
original  sin  {De  Gen.  ad  lit.,  x.  18) ; and  the  locus  classics 
regarding  her  possible  immunity  from  actual  transgression, 
on  which  the  subsequent  doctrine  of  Lombardus  and  his 
commentators  was  baaed,  is  simply  an  extremely  guarded 
passage  {De  Nat  et  Oral.,  chap.  36)  in  which,  while  con- 
tradicting the  assertion  of  Pelagius  that  many  had  lived  free 
from  sin,  he  wishes  exception  to  be  made  in  favour  of  “ the 
holy  Virgin  Mary,  of  whom  out  of  honour  to  the  Lord  l 
wish  no  question  to  be  made  where  sins  are  treated  of, — for 
how  do  we  know  what  mode  of  grace  wholly  to  conquer  sin 
may  have  been  bestowed  upon  her  who  was  found  meet  to 
conceive  and  bear  Him  of  whom  it  is  certain  that  He  bad 
no  sin.”  A writer  so  late  as  Anselm  ( Cur  Devs  Homo,  u. 
16)  declares  that  “the  Virgin  herself  whence  He  (Christ) 
was  assumed  was  conceived  in  iniquity,  and  in  sin  did  her 
mother  conceive  her,  and  with  original  sin  was  she  born, 
becauso  she  too  sinned  in  Adam  in  whom  all  sinned,”  and 
the  samo  view  was  expressed  by  Damian.  The  growth  of 
the  modern  Homan  doctrino  of  the  immaculate  conception 
from  the  time  in  the  12th  century  when  the  canons  of  Lyons 
sought  to  institute  a festival  in  honour  of  her  “holy  con- 
ception,” and  were  remonstrated  with  by  Bernard,  has  been 
already  sketched  elsewhere  (see  Immaculate  Conception). 

* De  Inst.  Virg.,  "quw  n.t  hnv  ports  ni»i  Mortal.  par  rjuaa» 
ChrUtus  Jutravit  in  huoc  Biuudum,  quarto  vir^iim!!  fiuas  at  psrta  it 

gcm'Uiu  vtrginiU'is  cUuttra  uua  solvit.  * 
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Iflhe  epithets  applied  to  her  in  the  Greek  Church  are  such 
ae  tfyioAi'vro?,  trayayi'oc,  &yta  ; but  in  the  East  generally  no 
dear  distinction  is  drawn  between  immunity  from  actual 
ain  and  original  sinlessness. 

; Her  Peculiar  Relation  to  the  Godhead , which  specially 
hUs  her  for  Succettful  Inteixesnon  on  Behalf  of  Mankind. — 
It  seems  probable  that  the  epithet  0<or<Sco*  (“Mother 
of  God")  was  first  applied  to  Mary  by  theologians  of 
‘Alexandria  towards  the  close  of  the  3d  century ; but  it 
does  not  occur  in  any  genuine  extent  writing  of  that  period, 
'inless  wc  are  to  assign  an  early  date  to  the  apocryphal 
Transitiu  Mar i,r,  in  which  the  word  is  of  frequent  occur- 
rence. In  the  4th  century  it  is  met  with  frequently,  V*ing 
TMed  by  Eusebius,  Athanasius,  Didymus,  and  Gregory  of 
iNazianzns, — the  latter  declaring  that  the  man  who  believes 
not  Mary  to  have  been  Icotokov  has  no  part  in  God  (Ora/., 
41  p.  738). 1 If,  a$  is  not  unlikely,  its  use  was  first  recom- 
mended by  a desire  to  bring  into  prominence  the  divinity 
of  the  Incarnate  Word,  there  can  be  no  doubt  that  latterly 
lire  expression  came  to  be  valued  as  directly  honourable  to 
Mary  herself  and  as  corresponding  to  the  greatly  increased 
esteem  in  which  she  personally  was  fabld  throughout  the 
oatholic  world,  so  that,  when  Nestorius  and  othera  began 
to  dispute  its  propriety,  in  the  following  century,  their 
temerity  was  resented,  not  as  an  attack  upon  the  established 
orthodox  doctrine  of  the  Nicene  creed,  but  as  threatening  a 
more  vulnerable  and  more  tender  part  of  the  popular  faith. 
It  is  sufficient  in  illustration  of  the  drift  of  theological 
opinion  to  refer  to  the  first  sermon  of  Proclus,  preached  on 
a certain  festival  of  the  Virgin  (mrtyyvpit  mpfcvtKij)  at 
Constantinople  about  the  year  430  or  to  that  of  Cyril  of 
Alexandria  delivered  in  the  church  of  the  Virgin  Mary  at 
the  opening  of  the  council  of  Ephesus  in  431.  In  the 
former  the  orator  speaks  of  “ the  holy  Virgin  and  Mother 
of  God  ” as  “ the  spotless  treasure-house  of  virginity,  tho 
spiritual  paradise  of  the  second  Adam ; the  workshop 
in  which  the  two  natures  were  welded  together  .... 
the  one  bridge  between  God  and  men";*  in  the 
latter  she  is  saluted  as  the  “ mother  and  virgin," 
“through  whom  (6**  the  Trinity  is  glorified  and 
worshipped,  the  cross  of  the  Saviour  exalted  and  honoured, 
through  whom  heaven  triumphs,  the  angels  are  made  glad, 
devils  driven  forth,  the  tempter  overcome,  and  the  fallen 
creators  raised  up  even  to  heaven.”  The  response  which 
such  language  found  in  the  popular  heart  was  sufficiently 
shown  by  the  shouts  of  joy  with  which  the  Ephesian  mob 
heard  of  the  deposition  of  Nestorius,  escorting  his  judges 
with  torches  and  incense  to  their  homes,  and  celebrating 
the  occasion  by  a general  illumination.  The  causes  which 
•n  the  course  of  the  preceding  century  had  led  to  this 
exaltation  of  the  Mother  of  God  io  the  esteem  of  the 
catholic  world  arc  not  far  to  seek.  On  the  one  hand  the 
solution  of  the  Arian  controversy,  howevor  correct  it  may 
have  been  theoretically,  undoubtedly  bad  the  practical  effect 
*of  relegating  the  God-man  redeemer  for  ordinary  minds  into 
* far  away  region  of  “ remote  and  awful  Godhead,"  so  that 
4b  e need  for  a mediator  to  deal  with  the  very  Mediator 
could  not  fail  tobe  felt.  On  tie  other  hand,  it  must  be 
'accepted  as  a fact  abundantly  proved  by  history  that  the 
religious  instincts  of  mankind  are  very  ready  to  pay 
worship,  in  grosser  or  more  refined  forms,  to  the  idea  of 
womanhood ; at  all  events  many  of  those  who  became 
professing  Christians  at  the  political  fall  of  paganism 
entered  the  church  with  such  instincts  (derived  from  tho 

1 See  Gi**eler  (KG.,  Bd.  i.  Abtb.  1),  who  pointy  out  instnnrr*  in 
which  anti-Amniziag  zwl  wfot  to  far  os  to  call  David  fftowirup,  and 
Jllflw  aS«Af^(9t.  _ 

* l.thht,  Cohc.,  vol/iil.  jx  Cl.  Considerable  extracts  arc  riven  by 
August!  {Denktr.  iiL);  see  also  Mdman  (Lnt.  Christ.,  185),  who 
characterizes  much  of  It  aa  a "wild  labyrinth  .of  .untranslatable 
tecUphtC.” 


nature-religions  In  which  they  had  been  brought  up)  very 
folly  developed.  Probably  it  ought  to  be  added  that  the 
comparative  colourlessness  with  which  the  character  of 
Mary  is  presented  not  only  in  the  canonical  gospels  but 
even  in  the  most  copious  of  the  apocrypha  left  greater 
scope  for  the  untrammelled  exercise  of  devout  imagination 
than  was  possible  in  the  case  of  Christ,  in  the  circumstances 
of  whose  humiliation  and  in  whose  recorded  utterances 
there  were  many  things  which  the  religious  consciousness 
found  difficulty  in  understanding  or  in  adapting  itself  to. 
At  all  events,  from  the  time  of  the  council  of  Ephesus,  to  ex- 
hibit figures  of  the  Virgin  and  Child  became  the  approved  ex- 
pression of  orthodoxy,  and  the  relationship  of  motherhood 
in  which  Mary  had  been  formally  declared  to  stand  to  God* 
was  instinctively  felt  to  give  tho  fullest  and  freest  sanction 
of  the  chnrch  to  that  invocation  of  her  aid  which  bad 
previously  been  resorted  to  only  hesitatingly  aud  occasion- 
ally. Previously  to  the  council  of  Ephesus,  indeed,  the 
practice  had  obtained  complete  recognition,  so  far  as  we 
know,  in  those  circles  only  in  which  one  or  other  of  the 
numerous  redactions  of  the  Tran*it*t$  Maries  passed 
current.4  There  we  read  of  Mary’s  prayer  to  Christ : “ Do 
Thou  bestow  Thine  aid  upon  every  man  calliug  upon,  or 
praying  to,  or  naming  the  namo  of  Thine  handmaid”;  to 
which  His  answer  is,  “ Every  soul  that  cilia  upon  thy  name 
shall  not  be  ashamed,  but  shall  find  mercy  and  support 
and  confidence  both  in  the  world  that  now  is  and  in 
that  which  is  to  come  in  the  presence  of  My  Father  in 
the  heavens.”  But  Gregory  of  Nazianzus  also,  in  bis 
panegyric  uin>n  Justina,  mentions  with  incidental  approval 
that  in  her  hour  of  peril  she  “ implored  Mary  the  Virgin 
to  come  to  the  aid  of  a virgin  in  her  danger.” 5 Of  the 
growth  of  the  Marian  cultu*,  alike  in  the  East  and  in  the 
West,  after  the  decision  at  Ephesus  it  would  be  impossible 
to  trace  the  history,  however  slightly,  within  the  limits  of 
the  present  article.  Justinian  in  ono  of  his  laws  bespeaks 
her  advocacy  for  the  empire,  and  he  inscribes  the  high  altar 
in  the  new  church  of  St  Sophia  with  her  name.  Narses 
looks  to  her  for  directions  on  the  field  of  battle.  Heraclius 
bears  her  image  on  his  banner.  John  of  Damascus  speaks 
of-  her  as  the  sovereign  lady  to  whom  the  whole  creation 
ha9  been  made  subject  by  her  son.  Peter  Damian  recog- 
nizes her  as  the  most  exalted  of  all  creatures,  and  apostro- 
phizes her  as  deified  and  endowed  with  all  power  in  heaven 
and  in  earth,  yet  not  forgetful  of  our  race.*  In  a word, 
popular  devotion  gradually  developed  the  entire  system  of 
doctrine  and  practice  which  Protestant  controversialists 
are  accustomed  to  call  by  the  namo  of  Mariolatry.  With 
reference  to  this  much-disputed  phrase  it  is  always  to  be 
kept  in  miud  that  the  directly  authoritative  document*, 

* The  term  0«»r*«o  j docs  not  actually  occur  in  the  canons  of  Eidtesua. 
It  is  found,  however.  In  the  creed  of  CUalcMou. 

4 It  l*  true  that  Irvuxus  ( User v.  19,  1)  in  the  passage  in  which  he 
draws  his  well-known  parallel  autl  contract  lietwcei!  the  find  end  wcond 
E**  (compi  Justin,  />/«/.  c.  TrjffJk.,  10o),  to  the  effect  that,  "a*  the 
human  race  fell  into  bondage  to  death  by  a virrin,  *o  \h  it  rescued  by 
a virgin,"  takes  occasion  to  *pcak  of  Mary  as  the  '‘advocate"  of  Eve  ; 
but  It  teems  certain  that  this  wool  is  a translation  of  the  Greek 
ewtryopoy,  end  Implies  hostility  aud  rebuke  rather  than  advocacy. 

* It  is  probable  that  tho  commemorations  and  invocation*  of  the 
Virgin  which  occur  in  the  ]<rc*ent  texts  of  the  aucieut  liturgies  of  "St 
James”  and  "St  Mark  " arc  due  to  interpolation.  In  this  connexion 
ought  also  to  be  noted  the  chapter  in  Epiphaniu*  (U*r.%  79)  against 
the  " Collyrldian*,"  certain  women  in  Thrace,  Scythia,  and  Arabia, 
tviio  were  in  the  habit  of  Worshipping  the  Virgin  (d«t  wapBirof)  as  a 
goddess,  the  offering  of  a cake  («oAAi'pi8e  riaa)  bring  one  of  the  feature* 
of  their  worship.  He  rebuke*  them  tor  offering  the  worship  which  was 
due  to  the  Trinity  alone;  "let  Mary  1*  held  in  honour,  hut  by  no 
meana  worshipped."  The  cultu*  was  probably  a relic  of  heatheiiW*;  ; 
comi>ait!  Jam  xlir.  19. 

* " Xumqutd  rpiia  ita  deiflcria/ideo  nostro  humanitnti*  oblita  es? 
Neqna'pmm,  Domina.  . . . Data  (4  tihi  omnia  potesta*  in  carlo  et  irj 
terra.  Nil  tibi  impossible  " -\.fienn.  de  Nall*.  M»ri.r,  an  Gtcsclci? 
KV;  M.  ii.  AUh.  L 
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.alike  of  the  Greek  and  of  the  Homan  Church,  distinguish 
Jormally  between  “ latria  " and  “ dulia,”  and  declare  that 
Aho  “ worship”  to  bo  paid  to  the  mother  of  God  must  never 
-exceed  that  superlative  degree  of  “ dulia  ” which  is  vaguely 
-described  as  “ hyperdulia.”  On  the  other  hand,  it  must  be 
remembered  that  the  comparative  reserve  shown  by  the 
council  of  Trent  in  its  decrees,  and  even  in  its  catechism,1 
on  this  subject  has  not  been  observed  by  individual 
theologians,  and  in  view  of  the  fact  of  the  canonization  of 
somo  of  these  (such  os  Liguori), — a fact  guaranteeing  the 
absence  of  erroneous  teaching  from  their  writings, — it 
does  not  seem  unfair  to  hold  the  Roman  Church  respon- 
sible for  the  natural  interpretations  and  just  inferences 
which  may  bo  drawn  even  from  apparently  exaggerated 
expressions  in  such  works  as  the  well-known  Gloriet  of 
Hurt/  and  others  frequently  quoted  iu  controversial  litera- 
ture. A good  r£:am6  of  recent  Catholic  development*  of 
the  cultua  of  Mary  is  to  be  found  in  Pussy's  Eirenicon, 

Tlic  following  are  the  principal  feast*  of  the  Virgin  in  the  order 
in  which  they  occur  in  the  ecclesiastical  year.  (1)  That  of  the 
Presentation  {Prrxntntio  ii  \r.  it.,  ri  tie  Si  m eta+4*—), 

to  commemorate  the  beginning  of  her  stay  in  the  temple,  as 
molded  in  the  Protein  ig'liun  Jacobi  (see  above).  It  is  be- 
lieved to  have  originated  in  the  East  sometime  in  the  8th  cen* 
tuiy,  the  earliest  allusion  to  it  being  made  by  George  of 
Kkomt-ha  fttli  century);  Manuel  Coraoenus  made  it  universal 
-lor  tho  Eastern  empire,  and  in  the  modern  Greek  Church  it  Is 
-one  of  the  fire  great  festivals  ia  honour  of  the  Deipars.  It  was 
introduced  into  the  Western  Church  hto  in  the  14th  century, 
ind,  efter  having  been  withdrawn  from  the  calendar  by  Pins  V.,  was 
festond  Ly  Sixtus  V.,  tho  day  observed  both  in  Eiut  and  West  being 
November  21.  It  is  not  mertioned  in  the  English  calendar.  (2) 
1 ho  Feast  of  the  Conception  [Conecjtfia  B.  V.  if.,  Conceptio  Im - 
nnciilatx  B V,  if.,  eiWirfts  snjr  ay lat  "Aphis),  olieorvcd  by  the 
Roman  Catholic  Church  on  December  8,  end  by  all  the  Eastern 
ehurtbee  oo  December  9,  has  alieady  been  explained  (sec  Immacu- 
late Co.vceitiox)  ; in  the  Greek  Church  it  ouly  ranks  oa  one  of 
the  middle  festivals  of  JIary.  (3)  The  Feast  of  the  Purification 
( Odurst. s,  Otimtio,  Prttsc.datio,  Fat  urn  SS.  Simeonts  et  Ahum, 
PttnficaH t>,  Candelaria,  uwapapri,,  Irarr^)  is  otherwise  known  as 
CaxUkuas  (f.e.).  (4)  The  Feast  of  the  Annunciation  of  tho 
Yu  gin  Mary 1 Aaaunciatio,  Ebayyt\ie/iJi);  see  Aknunciatiox.  It 
may  be  me  otioned  that  at  the  Toledan  council  in  658  it  was  decreed 
that  this  festival  should  bt  observed  on  December  18,  in  order  to 
keep  clc  tr  of  Lent  (5  The  Feast  of  the  Visitation  ( Vis  Hat  io  B.  V. 
if ) was  instituted  by  Urban  VI.,  promulgated  in  1389  by  Bonifaco 
IX  , and  reappointed  by  the  council  of  Basel  in  1441  in  commemo- 
ration ol  the  visit  paid  by  Mary  to  Elizabeth.  It  is  observed  on 
Jnly  2,  and  has  bttn  retained  In  the  English  calendar.  (6)  The 
- Fi-a>t  of  thv  Assumption  (Dormitio,  Pausalio,  Transit  us , Deposit  io, 
JfigratiO,  Assu.nptiv,  tttlnqbit,  jurderaais,  drdAq^ir)  has  reference 
to  the  apocryphal  atory  related  in  several  forms  in  various  docu- 
ments of  the  4th  c<.ntury  condemned  br  Pope  Gdasius.  Their 
gcncial  purport  is  that  as  the  time  drew  nigh  for  “ the  most  blessed 
Virgin  ’*(wKo  is  also  spoken  of  as  “ Holy  Mary,”  “ the  queen  of  all 
the  saints,”  " the  holy  spotless  Mother  of  God'*)  to  leave  the  world, 
the  apostles  were  miraculously  assembled  round  her  deathbed  at 
Bethlehem  on  the  Lord's  day,  whereupon  Christ  descended  with  a 
multitude  of  angels  and  received  her  soul.  After  " the  spotless  and 
precious  body  " nsd  been  laid  in  the  tomb,  “suddenly  there  shone 
round  them  (the  apostles)  a miraculous  light,'*  and  it  was  taken  up 
iuto  heaven.  Tho  first  Catholic  writer  who  relates  this  story  is 
Gregory  of  Tours  (c.  690) ; Epiphanius  two  centuries  earlier  nail 
declared  that  nothing  was  known  as  to  the  circumstances  of  Mary's 
death  and  burial ; and  one  of  the  documents  of  the  council  of 
Ephesus  implies  a belief  that  she  was  buriod  in  that  city.  The 
Bleep  of  the  Theotokos  is  observed  in  the  Greek  Church  ss  a great 
festival  on  August  15  ; the  Armenian  Church  also  commemorates  it, 

I”.;**  ■ V;--— ’ : 

* The  points  taught  in  the  catechism  are—  tliat  she  Is  truly  uie 
Mother  of  God,  and  the  second  Eve,  by  whose  means  we  have  received 
blessing  and  life  ; that  she  is  tho  Mother  of  Pity,  and  very  specially 
our  advocate;  that  her  merits  are  highly  exalted,  and  tliat  her  dis- 
positions towards  us  are  extremely  gracious ; that  her  images  are 
or  the  utmost  utility.  In  the  Afissai  her  intercession!  (though 
alluded  to  in  the  canon  and  elsewhere)  are  aeldoin  directly  appealed 
to  except  in  the  Litany  and  in  some  of  the  later  offices  such  os  those  for 
September  8,  and  for  the  Festival  of  the  Seven  Sorrows  (decreed  by 
Benedict  XIII.  in  1727).  Noteworthy  are  the  vmiclet  in  the  office 
for  December  8 (The  Feast  of  the  Immaculate  Conception),  “Tola 
pulchraes,  Mario,  cl  macula  originnlls  non  eat  in  te,"  anil  MClorioaa 
diets  sunt  de  te,  Maria,  quia  fecit  tibl  magna  qut  potens  «•(.** 
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but  the  Ethiopic  Church  celebrates  licr  death  and  burm]  on  two 
separate  days.  Tho  earliest  allusion  to  tho  cyiitcqco  of  such  a 
festival  in  tno  Western  Church  seems  to  he  that  found  in  the  pro- 
ceedings of  the  synod  of  Salzburg  in  800;  it  is  also  spoken  of  iu  tho 
thirty -sixth  canon  of  tho  reforming  synod  Of  Mainz,  held  in  613.  It 
was  not,  however,  at  that  time  universal,  being  mentioned  as 
donbtful  in  tho  capitularies  of  Charlemagne.  It  ought  to  iw 
observed  that  tho  doctriuo  of  the  bodily  assumption  of  ths  Virgin 
into  heaven,  although  extensively  believed,  and  indeed  flowing  os 
natural  theological  consequence  from  that  of  her  smiessnrss,  has 
never  been  declared  to  bo  “ de  fide**  by  tho  Church  of  Rome,  and 
is  still  merely  a “pin  scutcutis.”  (7)  Tlio  Nativity  of  Mary 
[Xalirifns,  ytriSktop  tt)i  obterved  on  September  8,  is 

first  mentioned  iu  one  of  tho  homilies  of  Andrew  of  Crete  {c.  750), 
and  along  with  tbs  feasts  of  tbo  Purification,  ths  Annunciation,  and 
ths  Assumption,  it  was  appointed  to  be  observed  by  the  synod  of 
Salzburg  in  800,  bat  seems  to  have  l»en  qnito  unknown  at  that 
time  in  the  Gallican  Church,  and  even  two  centuries  later  it  was  by 
no  means  general  in  Italy.  In  the  Roman  Church  a large  number 
of  minor  festivals  in  honour  of  the  Virgin  are  locally  celebrated  ; 
and  all  the  Saturdays  of  the  year  as  well  as  the  entire  month  of  May 
are  also  regarded  as  sacred  to  her.  (J.  8.  BL.) 

MARY  L,  queen  of  England  (1516*1558),  unpleasantly 
remembered  as  “the  Bloody  Mary”  on  account  of  the 
religious  persecutions  sanctioned  aider  her  reign,  was  a 
woman  whose  privlto  history  demands  no  less  compassion 
than  her  policy  as  queen  (if  indeed  it  was  her  own)  merits 
the  condemnation  of  a more  humane  aud  tolerant  ago. 
She  was  the  daughter  of  Henry  VIII.  and  Catherine  of 
Aragon,  boro  in  the  earlier  years  of  their  married  life, 
when  es  yet  no  cloud  had  darkened  the  prospect  of  Henry's 
reign.  Her  birth  occurred  at  Greenwich  on  Monday  the 
18th  February  1516,  and  she  was  baptized  on  the  following 
Wednesday,  Cardinal  Wolsey  standing  as  her  godfather. 
She  seems  to  have  been  a singularly  precocious  child,  and 
is  reported  in  July  1520,  when  she  was  little  more  than 
four  years  of  age,  as  entertaining  some  visitors  by  a 
performance  on  the  virginals.  When  she  was  little  over 
nine  she  was  addressed  in  a complimentary  Latin  oration 
by  commissioners  sent  over  from  Flanders  on  commercial 
matters,  and  replied  to  them  in  the  same  language  “ with 
oa  much  assurance  and  facility  as  if  she  had  been  twelve 
years  old”  (Gayaugos,  iii.  pt.  1,  82).  Her  father,  against 
whom  it  cannot  be  said  that  he  depreciated  learning,  had 
taken  care  to  give  her  an  excellent  education,  and  was 
proud  of  her  achievement*.  About  tho  eamc  time  that 
she  replied  to  the  commissioners  in  Latin  he  was  arranging 
that  she  should  learn  Spanish,  Italian,  and  French.  A 
great 'part,  however,  of  the  credit  of  her  early  education 
was  undoubtedly  due  to  her  mother,  who  not  only  con- 
sulted the  Spanish  scholar  Vive*  upon  the  subject,  but  was 
herself  Mary’*  first  teacher  in  Latin.  She  was  also  well 
instructed  in  music,  and  among  her  principal  recreation*  as 
she  grew  up  was  that  of  playing  on  the  virginals  and  lute. 

It  was  a misfortune  that  tho  shared  with  many  other 
high-born  ladles  in  those  days  that  her  prospects  of  life 
were  made  a matter  of  sordid  bargaining  from  the  first 
Political  alliances  to  be  cemented  by  marriage*  between 
persons  who  were  at  the  time  mere  infants — or  perhaps, 
more  shameful  still,  between  a child  and  & superannuated 
debauchee — are  among  the  most  repulsive  features  of  the 
times.  Mary  was  little  moro  than  two  years  old  when  she 
was  proposed  in  marriage  to  the  dauphin,  son  of  Franck 
I.  Three  years  afterwards  the  French  alliance  was  broker, 
off,  and  she  was  affianced  to  her  cousin  tho  young  emperor 
Charles  V.  by  the  treaty  of  Windsor.  No  one,  perhaps, 
seriously  expected  either  of  these  arrangement*  to  endure ; 
and,  though  we  read  in  grave  state  papers  of  some  curious 
compliment*  and  love  tokens  (really  tbo  mere  counters  of 
diplomacy)  professedly  sent  by  the  girl  of  nine  to  the 
powerful  cousin  whom  aho  had  never  seen,  uot  many  year* 
passed  away  before  Charles  released  himself  from  this 
engagement  and  made  a more  convenient  match.  In  1526 
a rearrangement  was  made  of  the  royal  household,  and  4 
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pas  tnodgut  rignt  to  give  Mary  an  establishment  of  her 
own  along  with  a council  on  the  bordere  of  Wales,  for  the 
better  government  of  the  Marches.  For  some  year*  she 
accordingly  kept  her  court  at  Ludlow,  while  new  arrange- 
ments were  made  for  the  disposal  of  her  hand  in  connexion 
with  the  latest  turn  in  tho  tortuous  game  of  diplomacy, 
fche  was  now  proposed  os  a wife,  not  for  the  dauphin  as 
before,  but  for  hia  father  Francis  I.,  who  had  just  been 
redeemed  from  captivity  at  Madrid,  and  who  was  only  too 
glad  of  an  alliance  with  England  to  mitigate  the  severe 
conditions  imposed  on  him  by  the  emperor.  Wolsey,  how- 
ever, on  this  occasion,  only  made  use  of  the  princess  as  a 
bait  to  enhance  the  terms  of  the  compact,  and  left  Francis 
free  in  the  end  to  marry  the  emperor’s  sister. 

It  was  during  this  negotiation,  as  Henry  afterwards 
pretended,  that  the  question  was  first  raised  whether 
Henry's  own  marriage  with  Catherine  was  a lawful  one. 
The  bishop  cf  Tarbes,  who  was  one  of  the  ambassadors 
sent  over  by  Francis  to  ask  the  princess  in  marriage,  had, 
it  was  said,  started  an  objection  that  she  might  possibly  be 
considered  illegitimate  on  account  of  her  mother  having 
been  once  the  wife  of  her  father's  brother.  The  statement 
was  a mere  pretence  to  shield  the  king  when  the  unpopu- 
larity of  the  divorce  became  apparent  It  is  not  only 
extremely  improbable  in  itself,  but  is  proved  to  be  untrue 
by  the  strongest  evidence,  for  wo  have  pretty  full  con- 
temporary records  of  the  whole  negotiation.  On  the  con- 
trary, it  is  quite  clear  that  Henry,  who  had  already  for 
some  time  conceived  the  project  of  a divorce,  kept  the 
matter  a dead  secret,  and  was  particularly  anxious  that  the 
French  ambassadors  should  not  know  it,  whilo  he  used  his 
daughter's  hand  as  a bait  for  a new  alliance.  The  alliance 
itself,  however,  was  actually  concluded  by  a treaty  dated 
Westminster,  the  30th  April  1 527,  in  which  it  was  pro- 
vided, as  regards  the  Princess  Mary,  that  she  should  be 
married  either  to  Francis  himself  or  to  hia  second  son 
Henry,  duke  of  Orleans.  But  the  real  object  was  only  to 
lay  the  foundation  of  a perfect  mutual  understanding 
between  the  two  kings,  which  Wolsey  soon  after  went  into 
France  to  confirm. 

Daring  the  next  nine  years  the  life  of  Mary,  as  well  as 
that  of  h$r  mother,  was  rendered  miserable  by  the  conduct 
of  Honry  VIII.  in  seeking  a divorce.  During  tho  most  of 
tbat  period  mother  and  daughter  seem  to  have  been  kept 
apart,  and,  though  sometimes  living  at  no  great  distance 
from  each  other,  wero  strictly  forbidden  to  see  each  other. 
Of  the  two  it  may  bo  that  Queen  Catherine  had  the 
hardest  trial  j but  Mary’s  was  scarcely  less  severe.  Removed 
from  court  and  treated  as  a bastard,  she  was,  on  the  birth 
of  Anne  Boleyn's  daughter,  required  to  give  up  the  dignity 
of  princess  and  acknowledge  the  illegitimacy  of  her  own 
birth-  On  her  refusal  her  household  was  broken  up,  and 
she  was  sent  to  Hatfield  to  act  as  lady-in-waiting  to  her 
own  infant  sister.  Nor  was  even  this  the  worst  of  her 
trials  ; her  very  life  was  in  danger  from  the  hatred  of  Aline 
Boleyn.  Her  health,  moreover,  was  indifferent,  and  even 
when  she  was  seriously  ill,  although  Henry  sent  his  own 
physician  Dr  Buttes  to  attend  her,  he  declined  to  let  her 
mother  visit  her.  So  also  at  her  mother’s  death  in  January 
1536  she  was  forbidden  to  take  a last  farewell  of  her. 
But  in  May  following  another  change  occurred  which  seemed 
to  promise  some  kind  of  relief.  Anne  Boleyn,  the  real 
cause  of  alt  her  miseries,  fell  under  the  king’s  displeasure 
and  was  put  to  death.  Mary  was  then  urged  to  moko  a 
hutnble  submission  to  her  father  as  the  means  of  recovering 
his  favour,  and,  after  a good  deal  of  corrcs|Hmdence  with 
the  king’s  secretary  Cromwell,  she  actually  did  so.  The 
terms  exacted  of  her  were  bitter  in  the  extreme,  but  there 
was  no  chance  of  making  life  tolerable  otherwise,  if  indeed 
•he  was  permitted  to  live  at  all ; and  the  poor  friendless 
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girl,  absolutely  at  the  mercy  of  a father  who  could  brook 
no  contradiction,  at  length  subscribed  an  act  of  submission, 
acknowledging  the  king  as  supreme,  repudiating  the  pope’s 
authority,  and  confessing  that  tho  marriage  between  her 
father  and  mother  M was  by  God’s  law  and  man’s  law 
incestuous  and  unlawful.” 

No  act,  perhaps,  in  tho  whole  of  Henry’s  reign  gives  us 
a more  painful  idea  of  his  revolting  despotism.  Maty  was 
a high-spirited  girl,  and  undoubtedly  popular.  All  Europe 
looked  npon  her  at  tbat  time  as  the  only  legitimate  child  of 
her  father,  but  her  father  himself  compelled  her  to  disown 
the  title  and  pass  an  unjust  stigma  on  her  own  birth  and 
her  mother’s  good  name.  Nevertheless  Henry  was  now 
reconciled  to  her,  and  gave  her  a household  in  some  degree 
suitable  to  her  rank.  During  the  rest  of  the  reign  we  hear 
little  about  her  except  in  connexion  with  a number  of  new 
marriage  projects  taken  up  and  abandoned  successively, 
one  of  which,  to  the  count  palatine  Philip,  duke  of  Bavaria, 
was  specially  repugnant  to  her  in  the  matter  of  religion. 
Her  privy  purse  expenses  for  nearly  the  whole  of  this 
period  have  been  published,  and  show  that  Hatfield, 
Beaulieu  or  Newhall  in  Essex,  Richmond,  and  Hunsdoc 
were  among  her  principal  places  of  residence.  Althougi 
she  was  stiU  treated  as  of  illegitimate  birth,  it  was  believed 
that  the  king,  having  obtained  from  parliament  the  extra 
ordinary  power  to  dispose  of  the  crown  by  will,  would 
restore  her  to  her  place  in  the  succession,  and  three  yean 
before  his  death  she  was  so  restored  by  statute,  but  still 
under  conditions  to  be  regulated  by  her  father’s  will 

Under  the  reign  of  her  brother  Edward  VI.  she  wai 
Again  subjected  to  severe  trials,  which  at  one  time  made 
her  seriously  meditate  taking  flight  and  escaping  abroad. 
Edward  himself  indeed  seems  to  have  been  personally  not 
unkind  to  her,  but  the  religious  revolution  in  his  reign 
assumed  proportions  such  as  it  had  not  done  before,  and 
Mary,  who  had  done  sufficient  violence  to  her  own  convic- 
tions in  submitting  to  a despotic  father,  was  not  disposed 
to  yield  an  equally  tame  obedience  to  authority  exercised 
by  a factious  council  in  the  name  of  a younger  brother  not 
yet  come  to  years  of  discretion.  Besides,  the  cause  of  the 
pope  was  naturally  her  own.  In  spite  of  the  forced 
declaration  formerly  wruog  from  hereelf,  no  one  really 
regarded  her  as  a bastard,  and  the  full  recognition  of  her 
rights  depended  cn  the  recognition  of  the  pope  as  head  of 
the  church.  Hence,  when  Edward’s  parliament  passed  an 
Act  of  Uniformity  enjoining  services  in  English  and  com- 
munion in  both  kinds,  the  law  appeared  to  her  totally  void 
of  authority,  and  she  insisted  oq  having  mass  in  her  own 
private  chapel  under  tho  old  form.  When  ordered  to 
desist,  she  appealed  for  protection  to  the  emperor  Charles 
V.,  who,  being  her  cousin,  intervened  for  some  time  not 
ineffectually,  threatening  war  with  England  if  her  religious 
liberty  was  interfered  with.  But  Edward’s  court' was 
composed  of  factions  of  which  the  most  violent  eventually 
carried  the  day.  Lord  Seymour,  the  admiral,  was  attainted 
of  treason  and  beheaded  in  1549.  His  brother,  the 
Protector  Somerset,  met  with  the  same  fate  in  1552. 
Dudley,  duke  of  Northumberland,  then  became  paramount 
in  the  privy  council,  and  easily  obtained  the  sanction  of 
the  young  king  to  those  schemes  for  altering  the  succession 
which  led  immediately  after  his  death  to  the  usurpation  of 
Lady  Jans  Grey.  Dudley  had,  in  fact,  overawed  all  the 
rest  of  the  privy  council,  and  when  tho  event  occurred  he 
took  such  energetic  measures  to  give  effect  to  the  scheme 
that  Lady  Jane  was  actually  recognized  as  queen  for  some 
days,  and  Mary  had  even  to  Cy  from  Hoddesden  into 
Norfolk.  But  the  country  was  really  devoted  to  her  cause, 
os  indeed  her  right  in  law  was  unquestionable,  and  before 
many  days  she  was  royally  received  in  London,  and  took 
up  her  abode  within  the  Tower. 
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Her  brat  acts  at  the  beginning  of  her  reign  displayed  a 
character  very  different  from  that  which  she  still  holds  in 
popular  estimation.  Her  clemency  towards  those  who  had 
taken  up  arms  against  her  was . altogether  remarkable. 
She  released  from  prison  Lady  Jane’s  father,  Suffolk,  and 
had  difficulty  even  in  signing  the  warrant  for  the  execution 
of  Northumberland.  Lady  Jane  herself  she  fully  meant  to 
spare,  and  did  spare  till  after  Wyatt's  formidable  insurrec- 
tion. Her  conduct,  indeed,  was  iu  every  respect  con- 
ciliatory and  pacific,  and  bo  far  as  they  depended  on 
her  personal  character  the  prospects  of  the  new  reign 
might  have  appeared  altogether  favourable.  But  un- 
fortunately her  position  was  one  of  peculiar  difficulty, 
and  the  policy  on  which  she  determined  was  far  from 
judicious.  Inexperienced  in  the  art  of  governing,  she 
had  no  trusty  councillor  but  Gardiner ; every  other  mem- 
ber of  the  council  had  been  more  or  less  implicated  in 
the  conspiracy  against  her.  And  though  she  valued 
Gardiner’s  advice  she  was  naturally  led  to  rely  even  more 
on  that  of  her  cousin,  the  emperor,  who  had  been  her 
mother’s  friend  in  adversity,  and  had  done  such*  material 
service  to  herself  in  the  preceding  reign.  Following  the 
emperor’s  guidance  she  determined  almost  from  the  first 
to  make  his  son  Philip  her  husband,  though  she  was 
eleven  years  his  senior.  She  was  also  strongly  desirous 
of  restoring  tho  old  religion  and  wiping  out  the  stigma  of 
illegitimacy  passed  upon  her  birth,  so  that  she  might  not 
seem  to  reign  by  virtue  of  a mere  parliamentary  settle- 
ment 

Each  of  these  different  objects  was  attended  by  difficulties 
or  objections  peculiar  to  itself ; but  tho  marriage  was  the 
most  unpopular  of  all  A restoration  of  tho  old  religion 
threatened  to  deprive  tho  new  owners  of  abbey  lands  ot 
their  easy  and  comfortable  acquisitions ; and  it  was  only 
with  an  express  reservation  of  their  interests  that  tbe  thing 
was  actually  accomplished.  A dccla ration  of  her  own 
legitimacy  necessarily  cast  a slur  on  that  of  her  sister 
Elizabeth,  and  cut  her  off  from  the  succession.  But  tho 
marriage  promised  to  throw  England  into  the  arms  of  Spam 
and  place  tho  resources  of  the  kingdom  at  the  command 
of  tho  emperor’s  son.  The  Commons  sent  her  a deputation 
to  entreat  that  sho  would  not  marry  a foreigner,  and  when 
her  resolution  was  known  insurrections  broke  out  in  different 
parts  of  the  country.  Suffolk,  w hose  first  rebellion  had  been 
pardoned,  proclaimed  Lady  Jano  Grey  again  in  Leicester- 
shire, while  young  Wyatt  raised  tho  county  of  Kent  and 
actually  besieged  tbe  queen  in  her  own  palace  at  West- 
minster. In  tbe  midst  of  the  danger  Mary  showed  great 
intrepidity,  and  the  rebellion  was  presently  quelled ; after 
which,  unhappily,  she  got  leave  to  pursue  her  own  course 
unchecked.  She  married  Philip,  restored  the  old  religion, 
and  got  Cardinal  Pole  to  come  over  and  absolvo  the  kingdom 
for  its  past  disobedience  to  the  holy  See. 

But  the  misgivings  of  those  who  had  disliked  the 
Spanish  match  were  more  than  sufficiently  justified  by  the 
course  of  events,  Mary  yielded  a loyal  and  womanly 
0evotion  to  a husband  who  did  not  too  greatly  esteem  the 
treasure  of  her  person.  Her  health,  which  was  feeble 
before,  was  bad  for  the  remainder  of  her  days,  and  she  fell 
under  a delusion  at  first  that  it  was  owing  to  an  approach- 
ing confinement  Disappointment  and  relation  probably 
added  to  her  helplessness.  The  resources  of  the  kingdom 
wore  at  Philip’s  command,  and  he  even  took  ships  of  the 
English  fleet  to  escort  his  father  the  emperor,  on  his 
abdication,  to  Spain.  More  extraordinary  still,  he  ulti- 
mately succeeded  in  committing  England  to  a war  against 
France,  when  Franco  bad  made  an  alliance  with  the  pope 
against  him  as  king  of  Spain  ; so  the  very  marriage  which 
was  to  confirm  England  in  the  old  religion  Jed  to  a war 
against  the  oecupaut  of  the  see  of  Home.  And  it  was  this 


war  with  France  which  produced  the  final  calamity  of  th{ 
loss  of  Calais  which  sank  so  deeply  into  Mary’s  heart  some 
months  before  she  died. 

The  cruel  persecution  of  the  Protestants,  which  has  cast 
so  much  infamy  upon  her  reign,  began  about  six  months 
after  her  marriage ; and  it  is  not  difficult  to  see  that  it  was 
greatly  due  to  the  triumph  of  ideas  imported  from  the  land 
of  the  Inquisition.  Rogers,  the  first  of  the  martyrs,  was 
burnt  on  the  4th  February  1555.  Hooper,  bishop  of 
Gloucester,  had  been  condemned  six  days  before,  and 
suffered  the  same  fate  upon  the  9th.  From  this  time  the 
persecution  went  on  uninterrupted  for  more  than  three 
years,  numbering  among  its  victims  Ridley,  Latimer,  aud 
Cranmcr.  It  seems  to  havo  been  most  severe  in  the  eastern 
and  southern  parts  of  England,  and  the  largest  number  of 
sufferers  was  naturally  in  the  diocese  of  Bonner,  bishop  of 
London.  From  first  to  last  nearly  three  hundred  victims 
are  computed  to  have  perished  at  tho  stake ; and  their  fate 
certainly  created  a revulsion  against  Romo  that  nothing 
else  was  likely  to  have  effected.  How  far  Mary  herself — 
who  during  the  most  part  of  this  time,  if  not  the  whole 
time,  was  living  in  the  strictest  seclusion,  sick  in  body 
and  mind,  hysterical  and  helpless — was  personally  answer- 
able for  these  things,  it  is  difficult  to  say.  To  her,  no. 
doubt,  the  propagators  of  heresy  were  the  enemies  of  man- 
kind, and  nhe  had  little  cause  to  love  them  from  her  own 
experience.  Yet  perbapB  she  hardly  realized  the  full 
horror  of  what  was  done  under  her  sanction.  But  there 
can  be  little  doubt  what  effect  it  had  upon  the  people ; 
and  when  Mary  breathed  her  last,  on  the  17th  November 
1558,  the  event  was  hailed  with  joy  as  a national  deliver- 
ance. (j.  GA.) 

MARY  IT.  (1662-1604),  queen  of  England,  was  the 
eldest  daughter  of  James,  duke  of  York  (afterwards  James 
II.  of  England),  by  bis  first  wife  Anno  Hyde,  and  was  born 
in  London  on  April  30,  1662.  Having  been  educated  in 
the  Protestant  faith,  she  was  married  to  William,  prince  of 
! Orange,  on  November  4,  1677.  After  the  events  of  1688 
she  followed  her  husband  to  England,  and  was  proclaimed 
by  the  convention  joint  sovereign  with  him  on  February 
13,  1689.  She  died  of  small  pox  on  December  28,  1694 
(o.s.).  Sea  Burnet’s  Essay  upon  the  Life  of  Queen  Mary, 
and  the  articlo  Wilma*  III. 

MARY  (1542-1587),  queen  of  Scots,  daughter  of  King 
James  V.  and  his  wife  Mary  of  Lorraine,  was  born  in 
December  1542,  a few  days  before  the  death  of  her  father, 
heart-broken  by  the  disgrace  of  his  arms  at  Solway  Moss, 
where  tho  disaffected  nobles  had  declined  to  encounter  an 
enemy  of  inferior  force  in  the  cause  of  a king  whose 
systematic  policy  had  been  directed  against  tbe  privileges 
of  their  order,  and  whose  representative  on  the  occasion 
I was  an  unpopular  favourite  appointed  general  in  defiance 
of  their  ill-will.  On  the  9th  of  September  following  the 
ceremony  of  coronation  was  duly  perfermed  upon  the 
infant  A scheme  for  her  betrothal  to  Edward,  prince  of 
Wales,  was  defeated  by  the  grasping  greed  of  his  father, 
whose  obvious  ambition  to  annex  the  crown  of  Scotland 
at  once  to  that  of  England  aroused  instantly  the  general 
suspicion  end  indignation  of  Scottish  patriotism.  In  1548 
the  queen  of  six  years  old  was  betrothed  to  the  dauphin 
Francis,  and  Bet  sail  for  France,  where  sho  arrived  on  the 
15th  of  August  Tho  society  in  which  the  child  was 
thenceforward  reared  is  known  to  readers  of  BrantGme  as 
well  as  that  of  imperial  Rome  at  its  worst  is  known  to 
readers  of  Suetonius  or  Petronius, — as  well  as  that  of  papal 
Rome  at  its  worst  is  known  to  readers  uf  the  diary  kept 
by  the  domestic  chaplain  of  Pope  Alexander  VL  Only  in 
their  pages  can  a parallel  bo  found  to  the  gay  and  easy 
remrd  which  reveals  without  sign  of  shame  or  suspicion  of 
offence  the  daily  life  of  a court  compared  to  which  the  court 
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of  King  Charles  IL  is  as  thd  coart  of  Queen  Victoria  to 
the  society  described  by  QratnmonL  Debauchery  of  all 
kinds,  and  murder  in  all  forms,  were  the  daily  matter  of 
excitement  or  of  jest  to  the  brilliant  circle  which  revolved 
around  Queen  Catherine  de’  Medici.  After  ten  years’ 
training  under  the  tutelage  of  the  woman  whose  main 
instrument  of  policy  was  the  corruption  of  her  own 
children,  the  queen  of  Scots,  aged  fifteen  years  and  fire 
months,  was  married  to  the  eldest  and  feeblest  of  the 
brood  on  April  24,  1558.  On  the  17th  of  November 
Elizabeth  became  queen  of  England,  and  the  princes  of 
Lorraine — Francis  the  great  duke  of  Guise,  and  his  brother 
the  cardinal — induced  their  niece  and  her  husband  to 
assume,  in  addition  to  the  arms  of  France  and  Scotland, 
the  arms  of  a country  over  which  they  asserted  the  right 
of  Mary  Stuart  to  reign  as  legitimate  heiress  of  Mary 
Tudor.  * Civil  strife  broke  out  in  Scotland  between  John 
Knox  and  the  queen-dowager, — between  the  self -styled 
“congregation  of  the  Lord”  and  the  adherents  of  the 
regent,  whose  French  troops  repelled  the  combined  forces 
of  the  Scotch  and  their  English  allies  from  the  beleaguered 
walls  of  Leith,  little  more  than  a month  before  the  death 
of  their  mistress  in  the  castle  of  Edinburgh,  on  the  10th 
of  June  15G0.  On  the  25th  of  August  Protestantism  wa3 
proclaimed  and  Catholicism  suppressed  in  Scotland  by  a 
convention  of  states  assembled  without  the  assent  of  the 
absent  queen.  On  the  5th  of  December  Francis  II.  died  ; 
in  August  1561  his  widow  left  France  for  Scotland,  having 
been  refused  a safe-conduct  by  Elizabeth  on  the  ground  of 
her  own  previous  refusal  to  ratify  the  treaty  made  with 
England  by  her  commissioners  in  the  same  mouth  of  the 
preceding  year.  She  arrived  nevertheless  in  safety  at 
Leith,  escorted  by  three  of  her  uncles  of  the  house  of 
Lorraine,  and  bringing  iu  her  train  her  future  biographer, 
Brantomc,  and  Chastelard,  the  first  of  all  her  voluntary 
victims.  On  the  21st  of  August  she  first  met  the  only 
man  able  to  withstand  her ; and  their  first  passage  of  arms 
left,  as  be  has  recorded,  upon  the  mind  of  John  Knox  an 
ineffaceable  impression  of  her  “proud  mind,  crafty  wit, 
and  indurate  heart  against  God  and  His  truth."  And  yet 
her  acts  of  concession  and  conciliation  w.ro  such  as  no 
fanatic  on  the  opposite  side  could  have  approved.  She 
assented,  not  only  to  the  undisturbed  maintenance  nf  the 
new  creed,  but  even  to  a scheme  for  the  endowment  of  the 
Protestant  ministry  out  of  the  confiscated  lands  of  the 
Church.  Her  half-brother.  Lord  James  Stuart,  shared  the 
duties  of  her  chief  counsellor  with  William  Maitland  of 
Lethington,  the  keenest  and  most  liberal  thinker  in  the 
country.  By  the  influence  of  Lord  James,  in  spite  of  the 
earnest  opposition  of  Knox,  permission  was  obtained  for 
her  to  hear  mass  celebrated  in  her  private  chapel, — a licence 
to  which,  said  the  Reformer,  he  would  have  preferred  the 
invasion  of  ten  thousand  Frcnchmom  Through  all  the 
first  troubles  of  her  reign  the  young  queen  steered  her 
skilful  and  dauntless  way  with  the  tact  of  a woman  and 
the  courage  of  a man.  An  insurrection  in  the  north, 
headed  by  the  earl  of  Hnntly  under  pretext  of  rescuing 
from  justice  the  life  which  his  son  had  forfeited  by  his 
share  in  a homicidal  brawl,  was  crashed  at  a blow  by  the 
Lord  James  against  whose  life,  as  well  as  against  his 
sister’s  liberty,  the  conspiracy  of  the  Gordons  had  been 
aimed,  and  on  whom,  after  the  father  had.  fallen  in  fight 
and  the  son  had  expiated  his  double  offence  on  the  scaffold, 
the  leading  rebel’s  earldom  of  Murray  was  conferred  by 
the  gratitude  of  the  queen.  Eiactly  four  months  after  the 
battle  of  Corrichie,  and  the  subsequent  execution  of  a 
criminal  whom  she  is  said  to  have  “ loved  entirely,"  had 
put  an  end  to  tho  first  insurrection  raised  against  her, 
Pierro  de  Roscosel  do  CbastelaVd,  who  had  returned  to 
France  with  the  other  companions  of  her  arrival,  and  iu 
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November  1562  had  revisited  Scotland,  expiated  with  bis 
head  tho  offence  or  the  misfortuno  of  a second  detection  at 
night  in  her  bed-chamber.  In  the  same  month,  twenty- 
five  years  afterwards,  the  execution  of  his  mistress,  accord- 
ing  to  the  verdict  of  her  contemporaries  in  France,  avenged 
the  blood  of  a lover  who  had  died  without  uttering  a word 
to  realize  the  apprehension  which  (according  to  Knox)  had 
before  his  trial  impelled  her  to  desire  her  brother  “ that,  as 
he  loved  her,  he  would  slay  Chastelard,  and  let  him  never 
speak  word."  And  in  the  same  month,  two  years  from  the 
date  of  Chastelard ’s  execution,  her  first  step  was  uncon- 
sciously taken  on  the  road  to  Fotheringay,  when  she  gave 
her  heart  at  first  sight  to  her  kinsman  Henry,  Lord 
Daruley,  son  of  Matthew  Stuart,  earl  of  Lennox,  who  had 
suffered  an  exile  of  twenty  years  in  expiation  of  his 
intrigues  with  England,  and  had  married  the  niece  of  King 
Henry  VIII.,  daughter  of  his  sister  Margaret,  the  widow 
of  James  IV.,  by  her  second  husband,  the  earl  of  Angus. 
Queen  Elizabeth,  with  the  almost  incredible  want  of  tact 
or  instinctive  delicacy  which  distinguished  and  disfigured 
her  vigorous  intelligence,  had  recently  proposed  as  a suitor 
to  the  queen  of  Scots  her  own  low-born  favourite,  Lord 
Robert  Dudley,  the  widower  if  not  the  murderer  of  Amy 
Robsart;  and  she  now  protested  against  the  project  of 
marriage  between  Mary  and  Daruley.  Mary,  who  had 
already  married  her  kinsman  in  secret  at  Stirling  Castle 
with  Catholie  rites  celebrated  in  the  apartment  of  David 
Rizzio,  her  secretary  for  correspondence  with  France, 
assured  the  English  ambassador,  in  reply  to  the  protest  of 
his  mistress,  that  the  marriage  would  not  take  place  for 
three  months,  when  a dispensation  from  the  pope  would 
allow  the  cousins  to  be  publicly  united  without  offence  to 
the  church.  On  the  29th  of  July  1565  they  were  accord- 
ingly remarried  at  Holyrood.  The  hapless  and  worth- 
less bridegroom  bad  already  incurred  the  hatred  of  two 
powerful  enemies,  the  earls  of  Morton  and  Glencairn ; bnt 
the  former  of  these  took  part  with  the  queen  against  the 
forces  raised  by  Murray,  Glencairn,  and  others,  under  tbs 
nominal  leadership  of  Hamilton,  duke  of  Chatelberault, 
on  tho  double  plea  of  danger  to  the  new  religion  of 
the  country,  and  of  the  illegal  proceeding  by  which 
Darnley  had  been  proclaimed  king  of  Scots  without  the 
needful  constitutional  assent  of  tho  estates  of  the  realm. 
Murray  was  cited  to  attend  the  “ raid  or  array  levied 
by  the  king  and  queen,  aud  was  duly  denounced  by  public 
blast  of  trumpet  for  hia  non-appearance.  He  entered 
Edinburgh  with  his  forces,  but  failed  to  hold  tbe  town 
against  the  guns  of  the  castle,  and  fell  back  upon  Dumfries 
before  the  advance  of  the  royal  army  which  was  now 
joined  by  James  Hepburn,  earl  of  Bothwal),  on  his  return 
from  a three  years’  outlawed  exile  in  France.  He  had 
been  accused  in  1562  of  a plot  to  Boise  the  queen  and  put 
her  into  the  keeping  of  the  earl  oi  Arran,  whose  pretensions 
to  her  hand  ended  only  when  Lis  insanity  could  no  longer 
be  concealed.  Another  new  adherent  was  the  son  of  the 
late  earl  of  Huntly,  to  whom  the  forfeited  honours  of  his 
house  were  restored  a few  months  before  the  marriage  of 
his  Bister  to  BothwelL  The  quean  now  appealed  to  France 
for  aid ; but  Casteln&u,  tho  French  ambassador,  replied  to 
her  passionate  pleading  by  sober  and  earnest  advice  to 
make  peace  with  the  malcontents.  This  counsel  was 
rejected,  and  in  October  1565  the  queen  marched  an  army 
of  18,000  men  against  them  from  Edinburgh ; their  forces 
dispersed  iu  face  of  superior  numbers,  and  Murray,  on 
seeking  shelter  in  England,  was  received  with  contumely 
by  Elizabeth,  whose  half-hearted  help  had  failed  to  support 
his  enterprise,  and  whose  intercession  for  his  return  found 
at  first  no  favour  with  the  queen  of  Scots.  But  the 
conduct  of  the  besotted  boy  on  whom  at  their  marriage  she 
had  bestowed  the  title  of  king  began  at  once  to  justify  the 
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enterprise  and  to  play  into  the  hands  of  nil  his  enemies 
alike.  His  father  set  him  on  to  demand  the  crown 
matrimonial,  which  would  at  least  have  assured  to  him  the 
rank  and  station  of  independent  royalty  for  life,  Rixxio, 
hitherto  his  friend  and  advocate,  induced  the  queen  to 
reply  by  a reasonable  refusal  to  this  hazardous  and 
audacious  requost.  Darnley  at  once  threw  himself  into 
the  arms  of  the  party  opposed  to  the  policy  of  the  qneen 
and  her  secretary, — a policy  which  at  that  moment  was 
doubly  end  trebly  oalculatod  to  exasperato  the  fears  of  the 
rtlig:-.  is  and  the  pride  of  the  patriotic.  Mary  was  invited 
if  not  induced  by  the  king  of  Spain  to  join  his  lsagus  for 
the  suppression  of  Protestantism ; while  the  actual  or 
prospective  endowment  of  Riszio  with  Morton's  office  of 
chancellor,  and  the  projected  attainder  of  Murray  and  his 
allies,  combined  to  inflame  at  once  the  anger  and  the 
apprehension  of  the  Protestant  nobles.  According  to  one 
account,  Darntey  privately  assured  his  uncle  George 
Douglas  of  his  wife’s  infidelity;  he  had  himself,  if  he 
might  be  believed,  discovered  the  secretary  in  the  queen’s 
apartment  at  midnight,  under  circumstancea  yet  more 
unequivocally  compromising  then  those  which  had  brought 
Chastelard  to  the  scaffold.  Another  version  of.  the  pitiful 
history  represents  Douglas  ns  infusing  suspicion  of  Rizzio 
into  the  empty  mind  of  his  nspkew,  and  thus  winning  his 
consent  to  s deed  already  designed  by  others.  A bond  was 
drawn  in  which  Darnley  pledged  himself  to  support  the 
confederates  who  undertook  to  punish  “certain  privy 
persons"  offensive  to  the  state,  “especially  a etranger 
Italian  called  Davie”;  another  was  subscribed  by  Darnley 
end  the  banished  lords,  then  biding  their  time  in  Newcastle, 
which  engaged  him  to  procure  their  pardon  and  restoration, 
while  pledging  them  to  ensure  to  him  the  enjoyment  of  the 
title  he  coveted,  with  the  consequent  security  of  an 
undisputed  succession  to  tho  crown,  despite  the  counter 
claims  of  the  house  of  Hamilton,  in  case  his  wifs  should 
dis  without  issue, — a result  which,  intentionally  or  not,  ho 
and  bis  fellow  conspirators  did  all  that  brutality  could  have 
suggested  to  accelerate  and  secure.  On  tho  9 th  of  March 
the  palace  of  Uolyrood  was  invested  by  a troop  under  tho 
command  of  Morton,  while  Rizzio  was  dragged  by  force 
out  of  the  queen’s  presence  and  slain  without  trial  in  the 
heat  of  the  moment  The  parliament  was  discharged  by 
proclamation  issued  in  the  name  of  Darnley  as  king ; and  in 
the  evening  of  the  next  day  the  banished  lords,  whom  it  was 
to  have  condemned  to  outlawry,  returned  to  Edinburgh. 
On  the  day  following  they  were  graciously  received  by  the 
queen,  who  undertook  to  sign  a bond  for  their  security, 
bat  delayed  the  subscription  till  next  morning  under  plea 
of  sickneaa  Daring  the  night  she  escaped  with  Darnley, 
whom  she  bad  already  seduced  from  the  party  of  his 
accomplices,  and  arrived  at  Dunbar’  on  the  third  morning 
after  the  slaughter  of  her  favourite.  From  thence  they 
returned  to  Edinburgh  on  the  28th  of  March,  guarded  by 
two  thousand  horsemen  under  the  command  of  Bolkwell, 
who  had  escaped  from  Hotyrood  on  the  night  of  the  murder, 
to  raise  a force  on  the  queen’s  behalf  with  his  usual  soldierly 
promptitude.  The  slayers  of  Rizzio  fied  to  England,  and 
were  outlawed;  Darnley  was  permitted  to  protest  his 
innocence  and  denounce  his  accomplices ; after  which  he 
became  the  scorn  of  all  parties  aliko,  and  few  men  dared  or 
cared  to  bo  seen  in  his  company.  'On  the  1 3 th  of  Jane  a son 
was  bom  to  his  wife,  end  in  the  face  of  his  previous  protesta* 
tions  he  was  induced  to  acknowlodge  himsolf  tho  father 
Hut,  as  Murray  and  his  partisans  returned  to  favour  and 
infiusnee  no  longer  incompatible  with  that  of  Bothwell  and 
Hunt.y,  he  grew  desperate  enough  with  terror  to  dream  of 
escape  to  France.  This  design  was  at  once  frustrated  by 
the  queen's  resolution.  She  eummoned  him  to  declare  bia 
NMuos  for  it  in  nnaeuco  oi  the  t rench  ambassador  and 
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an  assembly  of  the  noble* ; she  besought  him  for  God’s 
sake  to  speak  out,  and  not  spare  her ; and  at  laat  he  left 
her  preseace  with  an  avowal  that  he  had  nothing  to  allege. 
The  favour  shown  to  Bothwell  had  not  yet  given  occasion 
for  scandal,  though  his  character  as  on  adventurous  libertine 
was  &a  notable  as  his  reputation  for  military  hardihood ; 
but  as  the  aammer  advanced  his  insolence  increased  with 
his  infinenee  et  court  end  the  general  eversion  of  his  rivals 
He  was  richly  endowed  by  Mary  from  the  greater  and 
lesser  spoils  of  the  church ; and  the  three  wardenships  of 
the  border,  nnited  for  the  first  time  in  his  person,  gave  the 
lord  high  admiral  of  Scotland  a position  of  unequalled 
power.  In  the  gallant  discharge  oi  its  duties  he  was 
dangerously  wounded  by  a leading  outlaw,  whom  he  slew 
in  single  combat ; and  while  yot  confined  to  Hermitage 
Castle  he  received  a visit  of  two  hours  from  tho  queen,  who 
rode  thither  from  Jedburgh  end  back  through  20  milea 
of  the  wild  borderland,  where  her  person  was  in  perpetual 
danger  from  ths  freebooters  whom  her  father’s  policy  had 
striven  and  bad  failed  to  extirpate.  The  result  of  this 
daring  ride  wee  a ten  days’  fever,  after  which  ehe  removed 
by  short  stages  to  Craigmillar,  where  a proposal  for  her 
divorce  from  Darnley  was  laid  before  her  by  Bothwell, 
Murray,  Hnntly,  Argyle,  end  Dethington,  who  was  chosen 
spokesman  for  the  rest.  She  assented  on  condition  that 
the  divorce  could  be  lawfully  effected  without  impeachment 
of  her  eon’a  legitimacy ; whereupon  Lethington  indertook 
in  the  name  of  all  present  that  she  should  be  rid  of  her 
husband  without  any  prejudice  to  the  child, — at  whose 
baptism  a few  daye  afterwards  Bothwell  took  the  place  of 
the  putative  father,  though  Darnley  was  netuelly  residing 
under  the  same  roof,  and  it  was  not  till  after  tbo  ceremony 
that  he  was  suddenly  struck  down  by  a sickness  so  violent 
ns  to  excite  suspicions  of  poison.  He  was  removed  to 
Glasgow,  and  left  for  the  time  in  charge  of  bis  father ; bat 
rat  the  news  of  his  progress  towards  recovery  a bond  was 
drawn  up  for  execution  of  ths  sentence  of  death  which 
had  secretly  been  pronounced  against  the  twice  turned 
traitor  who  had  earned  his  doom  at  all  hands  alike.  On 
the  22d  of  the  next  month  (January  1867)  the  qneen 
visited  her  husband  at  Glasgow  and  proposed  to  remove 
him  to  Craigmillar  Castle,  where  he  would  have  tho  benefit 
of  medicinal  baths;  bat  instead  of  this  resort  he  was  con- 
veyed on  the  last  day  of  the  month  to  the  lonely  and 
squalid  shelter  of  the  residence  which  was  soon  to  be  made 
memorable  by  his  murder.  Between  tho  ruins  of  two 
sacred  buildings,  with  the  town-wail  to  the  south  and  e 
suburban  hamlet  known  to  itl  fame  as  the  Thieves’  Row  to 
the  north  of  it,  a lodging  waa  prepared  for  the  titular  king 
of  Scotland,  and  fitted  up  with  tapestries  taken  from  the 
Gordons  after  the  battle  of  Corricbia  On  the  evening  of 
Sunday,  February  9,  Mary  took  her  last  leave  of  the 
miserable  bay  who  had  so  often  and  eo  mortally  outraged 
her  as  consort  and  os  queen.  That  night  ths  whole  city 
was  Bhaken  out  of  sleep  by  nn  explosion  of  gunpowder 
which  shattered  to  fragments  the  building  in  which  he 
should  have  slept  and  perished ; and  next  morning  the 
bodies  of  Darnley  and  a page  were  found  strangled  in  d 
garden  adjoining  it,  whither  they  had  apparently  escaped 
over  a well,  to  bo  despatched  by  tho  hands  of  Bothweil’i 
attendant  confederates. 

Upon  the  view  which  may  be  taken  of  Mary’s  conduct 
during  the  next  three  months  depends  the  whole  debatable 
question  of  her  character.  According  to  the  professed 
champions  of  that  character,  this  conduct  was  a tissue  of 
such  dastardly  imbecility,  such  heartless  irresolution,  and 
each  brainless  inconsistency  as  for  ever  to  dispose  of  her 
time-honoured  claim  to  the  credit  of  intelligence  and 
courage.  It  is  certain  that  just  three  months  end  six  days 
after  tbe  murder  ot  her  husband  she  became  the  wife  of 
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her  husband’s  murderer.  On  the  11th  of  February  she 
wrote  to  the  bishop  of  Gla^ow,  her  ambassador  in  France, 
a brief  letter  of  simple  eloquence,  announcing  her  provi- 
dential escape  from  a design  upon  her  own  as  well  as  her 
husband’s  life.  A reward  of  two  thousand  -pounds  was 
offered  by  proclamation  for  discovery  of  the  murderer. 
Bothwell  and  others,  his  satellites  or  tho  queen's,  were 
instantly  placarded  by  name  as  the  criminals.  Voices 
wore  heard  by  night  in  the  streets  of  Edinburgh  calling 
down  judgment  on  the  assassins.  Four  days  after  the 
discovery  of  the  bodies,  Darnley  was  buried  in  tho  chapel 
of  Uolyrood  w ith  secrecy  as  remarkable  as  the  solemnity 
with  which  Rizzio  had  been  interred  there  less  than  a year 
before.  On  the  Sunday  following,  Mary  left  Edinburgh 
for  Setcn  Palace,  12  miles  from  the  capital,  where  scandal 
asserted  that  she  passed  the  time  merrily  in  shooting- 
matches  with  Bothwell  for  her  partner  against  Lords  Seton 
and  Hontly  , other  atco’iota  represent  Buntly  and  Bothwell 
as  left  at  Holyrood  in  charge  of  the  infant  prince.  Grace- 
fully and  respectfully,  with  statesmanlike  yet  feminine 
dexterity,  the  demands  of  Darnle/s  father  for  justice  on 
the  murderers  of  his  Bon  were  accepted  and  eluded  by  his 
daughter-in  law.  Bothwell,  with  a troop  of  fifty  men, 
rode  through  Edinburgh  defiantly  denouncing  vengeance 
on  his  concealed  accusers.  • As  weeks  elapsed  without 
action  on  the  part  of  the  royal  widow,  while  the  cry  of 
blood  was  up  throughout  the  country,  raising  echoes  from 
England  and  abroad,  the  murmur  of  accusation  began  to 
risa  against  her  also.  Murray,  with  his  sister’s  ready 
permission,  withdrew  to  France.  Already  the  report  was 
abroad  that  the  queen  was  bent  on  marriage  with  Bothwelb 
whose  last  year’s  marriage  with  the  sister  of  Hontly  would 
be  dissolved,  and  the  assent  of  his  wife’s  brother  purchased 
by  the  restitution  of  bis  forfeited  estates.  Aocording  to 
the  Mernoin  of  Sir  James  Melville,  both  Lord  Herries  and 
himself  resolved  to  appeal  to  the  queen  in  terms  of  bold  and 
earnest  remonstrance  against  so  desperate  and  scandalous 
a design ; Herries,  having  been  met  with  assurances  of  iU 
unreality  and  professions  of  astonishment  at  tho  suggestion, 
instantly  fled  from  court ; Melville,  evading  the  danger  of 
a merely  personal  protest  without  backers  to  support  him, 
laid  before  Mary  a letter  from  a loyal  Scot  long  resident 
in  England,  which  urged  upon  her  consideration  and  her 
conscience  tho  danger  and  disgrace  of  such  a project  yet 
more  freely  than  Herries  had  ventured  to  do  by  word  of 
month ; but  the  sole  result  was  that  it  needed  all  the 
queen’s  courage  end  resolution  to  rescue  him  from  the 
violence  of  the  man  for  whom,  she  was  reported  to  have 
said,  she  cared  not  if  she  lost  France,  England,  and  her  own 
country,  and  would  go  with  him  to  the  world’s  end  in  a 
white  petticoat  before  she  would  leave  him.  On  the  28th 
of  March  the  privy  conncil,  in  which  Bothweft  himself  sat, 
appointed  the  12th  of  April  as  luc  day  of  his  trial,  Lennox, 
instead  of  the  crown,  being  named  as  the  accuser,  and  cited 
by  rr> val  letters  to  appear  at  “the  humble  request  and 
petition  of  the  said  Earl  Bothwell,”  who,  on  the  day  of  the 
trial,  had  four  thousand  armed  men  behind  him  in  the 
streets,  while  the  castle  was  also  at  his  command.  Under 
these  arrangements  it  was  not  thought  wonderful  that 
Lennox  discreetly  declined  the  danger  of  attendance,  even 
with  three  thousand  men  ready  to  follow  him,  at  the  risk 
of  desperate  street  fighting.  He  pleaded  sicknc&a,  asked 
for  more  timo,  and  demanded  that  the  accused,  instead  of 
enjoying  special  favour,  should  share  the  treatment  of  other 
inspected  criminals.  But,  as  no  particlo  of  evidence  on  hia 
lido  was  advanced,  the  protest  of  his  representative  was 
rejected,  and  Bothwell,  acquitted  in  default  of  witnesses 
igainst  him,  was  free  to  challenge  any  persistent  accuser 
to  the  aneient  ordeal  of  battle.  His  wealth  and  power 
were  enlarged  by  gift  of  the  parliament  which  met  on  the 


14th  and  rose  on  the  19th  of  April, — a date  made  notable 
by  the  subsequent  sapper  at  Ainslie’s  tavern,  where 
Bothwell  obtained  the  signatures  of  its  leading  members 
to  a document  affirming  bis  iunocence,  and  pledging  tbe 
subscribers  to  maintain  it  against  all  challengers,  to  stand 
by  him  in  all  his  quarrels,  and  finally  to  promote  by  all 
means  in  their  power  the  marriage  by  which  they  recom- 
mended tho  queen  to  reward  his  services  and  benefit  the 
country.  On  tho  second  day  following  Mary  went  to  visit 
her  child  at  Stirling,  where  his  guardian,  tho  earl  of  Mar, 
refused  to  admit  more  than  two  women  in  her  train.  It 
was  well  known  in  Edinburgh  that  Bothwoll  had  a body  of 
men  ready  to  intercept  her  on  the  way  back,  and  carry  her 
to  Dunbar, — not,  as  was  naturally  inferred,  without  good 
assurance  of  her  consent  On  the  24th  of  April,  as 
she  approached  Edinburgh,  Bothwell  accordingly  met 
her  at  tbe  head  of  eight  hundred  spearmen,  assured  her 
(as  she  afterwards  averred)  that  she  was  in  the  utmost 
peril,  and  escorted  her,  together  with  Huntly,  Letbington, 
and  Melville,  who  were  then  in  attendance,  to  Dunbar 
Castle.  On  the  3d  of  May  Lady  Jane  Gordon,  who  had 
become  countess  6f  Bothwell  on  February  22d  of  the  year 
preceding,  obtained,  on  the  ground  of  her  husband’s 
infidelities,  a separation  which,  however,  would  not  under 
the  old  laws  of  Catholic  Scotland  have  left  him  free  to 
marry  again  ; on  the  7th,  accordingly,  the  necessary 
divorce  was  pronounced,  after  two  days1  session,  by  a 
clerical  tribunal  which  ten  days  before  had  received  from 
the  queen  a special  commission  to  give  judgment  on  a plea 
of  somewhat  apocryphal  consanguinity  alleged  by  Bothwell 
as  tbe  ground  of  an  action  for  divorce  against  his  wife. 
The  fact  was  studiously  evaded  or  concealed  that  a dis- 
pensation had  been  granted  by  the  archbishop  of  St 
Andrews  for  this  irregularity,  which  could  onJy  have 
arisen  through  some  illicit  connexion  of  tho  husband  with 
a relative  of  the  wife  between  whom  and  himself  no 
affinity  by  blood  or  marriage  could  be  proved.  On  the 
day  when  the  first  or  Protestant  divorce  was  pronounced, 
Mary  and  Bothwell  returned  to  Edinburgh  with  every 
prepared  appearance  of  a peaceful  triumph.  Lest  her 
captivity  should  have  been  held  to  invalidate  the  late  legal 
proceedings  in  her  name,  proclamation  was  made  of  forgive- 
ness accorded  by  the  queen  to  her  captor  in  consideration  of 
his  past  and  future  services,  and  her  intention  was  announced 
to  reward  them  by  further  promotion ; and  on  the  same 
day  (May  12tb>ne  was  duly  created  duke  of  Orkney  and 
Shetland.  The  duke,  as  a conscientious  Protestant,  refused 
to  marry  his  mistress  according  to  the  rites  of  her  church ; 
and  she,  tho  chosen  champion  of  its  cause,  agreed  to  be 
married  to  him,  not  merely  bv  a Protestant,  but  by  one 
who  before  bis  conversion  had  been  a Catholic  bishop,  and 
should  therefore  have  been  more  hateful  and  contemptible 
in  her  eyes  than  any  ordinary  heretic,  had  not  religion  as 
well  as  policy,  faith  ai  well  as  reason,  been  absorbed  or 
superseded  by  some  more  mastering  passion  or  emotion. 
This  passion  or  emotion,  according  to  those  who  deny  her 
attachment  to  Bothwell,  was  simply  terror, — the  blind  and 
irrational  prostration  of  an  abject  spirit  before  the  cruel 
force  of  circumstances  and  tho  crafty  wickedness  of  men. 
Hitherto,  according  to  all  evidence,  she  had  shown  herself 
on  ell  occasions,  as  on  all  subsequent  occasions  she  indis- 
putably showed  herself,  the  most  fearless,  the  most  keen- 
sighted,  the  most  ready-witted,  the  most  high-gifted  and 
high-spirited  of  women ; gallant  and  generous,  skilful  and 
practical,  never  to  be  cowed  by  fortune,  never  to  be  cqjoled 
by  craft;  neither  more  unselfish  in  her  ends  nor  more 
unscrupulous  in  her  practice  than  might  have  been  expected 
from  her  training  and  her  creed.  But  at  the  crowning 
momeDt  of  trial  there  are  those  who  assert  their  belief  that 
the  woman  who  on  her  way  to  the  field  of  Conichie  had 
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uttered  her  wish  to  be  a man,  that  she  might  know  all  the 
hardship  and  all  tho  enjoyment  of  a soldier's  life,  riding 
forth  “ in  jack  and  koapecull  * — the  woman  who  long  after- 
wards was  to  hold  her  own  for  two  days  together  without 
help  of  counsel  against  all  the  array  of  English  law  and 
English  statesmanship,  armed  with  irrefragable  evidence 
and  supported  by  the  resentment  of  a nation — showed  her- 
self equally  devoid  of  moral  and  of  physical  resolution ; 
too  senseless  to  realise  the  significance  and  too  heartless  to 
face  the  danger  of  a situation  from  which  the  simplest 
exercise  of  reason,  principle,  or  courage  must  have  rescued 
the  most  unsuspicious  and  inexperienced  of  honest  women 
who  was  not  helplessly  deficient  in  self-reliance  and  self- 
respect  The  famous  correspondence  produced  next  year 
in  evidence  against  her  at  the  conference  of  York  may 
have  been,  as  her  partisans  affirm,  so  craftily  garbled  and 
falsified  by  interpolation,  suppression,  perversion,  or 
absolute  forgery  as  to  be  all  but  historically  worthless, 
its  acceptance  or  its  rejection  does  not  in  any  degree  what- 
ever affect,  for  better  or  for  worse,  tho  rational  estimate  of 
her  character.  The  problem  presented  by  the  simple 
existence  of  the  facts  just  summed  up  remains  in  either 
case  absolutely  the  same. 

That  the  coarse  and  imperious  nature  of  the  nardy  and 
able  ruffian  who  had  now  become  openly  her  master  should 
no  leas  openly  have  shown  itself  even  in  the  first  moments 
of  their  inauspicious  union  is  what  any  bystander  of  com- 
mon insight  must  inevitably  have  foreseen.  Tears,  dejec- 
tion, and  passionate  expressions  of  a despair  “ wishing  only 
fur  death,'1  bore  fitful  and  variable  witness  to  her  first  sense 
of  a heavier  yoke  thau  yet  had  galled  her  spirit  and  her 
pride.  At  other  times  her  affectionate  gaiety  would  give 
evidence  as  trustworthy  of  a fearless  and  improvident  satis- 
faction. They  rode  out  in  state  together,  and  if  he  kept 
cap  in  hand  as  a subject  she  would  snatch  it  from  him  and 
clap  it  on  his  head  again ; while  in  graver  things  she  took 
all  due  or  possible  care  to  gratify  his  ambition,  by  the 
insertion  of  a clause  in  their  contract  of  marriage  which 
made  their  joint  signature  necessary  to  all  documents  of 
state  issued  under  the  sign-manual  She  despatched  to 
Franoe  a special  envoy,  the  bishop  of  Dumbiane,  with 
instructions  setting  forth  at  length  the  unpaiaileled  and 
hitherto  ill-requited  services  and  merits  cf  Both  well,  and 
the  necessity  of  compliance  at  once  with  his  posqion  and 
with  the  unanimous  counsel  of  the  nation, — a people  who 
would  endure  the  rule  of  no  foreign  consort,  and  whom 
none  of  their  own  countrymen  were  ao  competent  to  con- 
trol, alike  by  wisdom  and  by  valour,  as  the  incomparable 
subject  of  her  choice.  These  personal  merits  and  this 
political  necessity  were  tho  only  pleas  advanced  in  a letter 
to  her  ambassador  in  England.  Bat  that  neither  plea 
would  avail  her  fora  moment  in  Scotland  she  had  ominous 
evidence  on  the  thirteenth  day  after  her  marriage,  when  no 
response  was  made  to  tho  usual  form  of  proclamation  for  a 
raid  or  levy  of  forces  under  pretext  of  a campaign  against 
the  rievers  of  tho  border.  On  the  Cth  or  7th  of  Jane 
Mary  and  Both  well  took  refuge  in  Borthwick  Castle,  twelve 
miles  from  the  capital,  where  the  fortress  was  in  the  keep- 
ing of  an  adherent  whom  the  diplomacy  of  Sir  James 
Melville  had  succeeded  in  detaching  from  his  allegiance  to 
Bothwell.  The  fugitives  were  pursued  and  beleaguered 
by  the  earl  of  Morton  and  Lord  Hume,  who  declared  their 
purpose  to  rescue  the  queen  from  the  thraldom  of  her 
husband.  He  escaped,  leaving  her  free  to  follow  him  or 
to  join  the  party  of  her  profeasod  deliverers.  But  whatever 
cause  she  might  have  found  since  marriage  to  complain  of 
his  rigorous  custody  and  domineering  brutality  was  in* 
sufficient  to  break  the  ties  by  which  he  held  her.  Alone, 
in  the  disguise  of  a page,  she  slipped  out  of  the  castle  at 
midnight,  and  rode  off  to  meet  him  at  a tower  two  miles  dis- 
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tant,  whence  they  fled  together  to  Dunbar.  The  confede- 
rate lords  on  entering  Edinburgh  were  welcomed  by  the 
citizens,  and  after  three  houre’  persuasion  Lethington,  who 
bad  now  joined  them,  prevailed  on  tho  captain  of  the  castle 
to  deliver  it  also  into  their  hands.  Proclamations  were 
issued  in  which  the  crime  of  Bothwell  was  denounced,  and 
the  disgrace  of  the  oountry,  the  thraldom  of  the  queen,  and 
the  mortal  peril  of  her  infant  son  were  set  forth  as  reasons 
for  summoning  all  the  liegea  of  the  chief  cities  of  Scotland 
to  rise  in  arms  on  three  hours'  notice  and  join  the  forces 
assembled  against  the  one  common  enemy.  News  of  his 
approach  reached  them  on  the  night  of  June  14,  and  they 
marched  before  dawn  with  2200  men  to  meet  him  near 
Musselburgh.  Mary  meanwhile  had  passed  from  Dunbar 
to  Haddington,  and  thence  to  Seton,  where  1600  men 
rallied  to  her  side.  On  the  15th  of  June,  one  month  from 
their  marriage  day,  the  queen  and  Bothwell,  at  the  head 
of  a force  of  fairly  equal  numbers  but  visibly  inferior 
discipline,  met  the  army  of  the  confederates  at  Carberry 
Hill,  some  six  miles  from  Edinburgh.  Du  Croc,  the  French 
ambassador,  obtained  pei mission  through  the  influence  of 
Maitland  to  convey  to  tho  queen  the  terms  proposed  by 
their  leaders, — that  she  and  Bothwell  should  part,  or  that 
he  should  meet  in  single  combat  a champion  chosen  from 
among  their  number.  Bothwell  offered  to  meet  any  mao 
of  aufficient  quality;  Mary  would  not  assent  As  the 
afternoon  wore  on  their  force  began  to  melt  away  by 
desertion  and  to  break  up  for  lack  of  discipline.  Again 
the  trial  by  Bingle  combat  was  proposed,  and  thrice  the 
proposal  fell  through,  owing  to  objections  on  this  side  or 
on  that  At  last  it  was  agreed  that  the  queen  should  yield 
herself  prison  or,  and  Bothwell  be  allowed  to  retire  in  safety 
to  Dunbar  with  the  few  followers  who  remained  to  him. 
Mary  took  leave  of  her  first  and  last  master  with  passionate 
anguish  and  many  parting  kisses;  bnt  in  face  of  hie 
enemies,  and  in  hearing  of  tho  cries  which  buret  from  the 
ranks,  demanding  her  death  by  fire  as  a murderess  and 
harlot,  the  whole  heroic  and  passionate  spirit  of  the  woman 
represented  by  her  admirers  as  a spiritless  imbecile  flamed 
out  in  responsive  threats  to  have  all  the  men  hanged  and 
crucified,  in  whose  power  she  now  stood  helpless  and  alone. 
She  grasped  the  hand  of  Lord  Lindsay  as  he  rode  beside 
her,  and  bwoto  “ by  this  hand  " she  would  “ have  his  head 
for  this.’*  In  Edinburgh  she  was  received  by  a yelling 
mob,  which  flaunted  before  her  at  each  turn  a banner 
representing  the  corpse  of  Darnley  with  her  child  beside 
it  invoking  on  his  kneee  the  retribution  of  Divine  justice. 
From  the  violence  of  a multitude  in  which  women  of  the 
worst  class  were  more  furious  than  the  men  she  was 
sheltered  in  the  houBe  of  the  provost,  where  she  repeatedly 
showed  herself  at  the  window,  appealing  aloud  with 
dishevelled  hair  and  dress  to  the  mercy  which  no  man 
could  look  upon  her  and  refuse.  At  nine  i»  the  evening 
she  was  removed  to  Holyrood,  and  thence  to  the  port  of 
Leith,  where  she  embarked  under  guard,  with  her 
attendants,  for  the  island  castle  of  Lochleveo.  On  the 
20th  a silver  casket  containing  letters  and  French  verses, 
miscalled  sonnets,  in  the  handwriting  of  the  quean,  was 
taken  from  the  person  of  a servant  who  had  been  sent  by 
Bothwell  to  bring  it  from  Edinburgh  to  Dunbar.  Even 
in  the  existing  versions  of  the  letters,  translated  from  the 
lost  originals  and  retranslated  from  this  translation  of  a 
text  which  was  probably  destroyed  in  1603  by  order  of 
King  James  on  his  accession  to  the  English  throne,-  even 
in  these  poesibly  disfigured  versions,  the  fiery  pathos  of 
passion,  the  fierce  and  piteous  fluctuations  of  spirit  between 
love  and  hate,  hope  and  rage  and  jealousy,'  have  an 
eloquence  apparently  beyond  the  imitation  or  invention  of 
art  Throe  days  after  this  discovery  Lord  Lindsay,  Loaf 
Rathven,  and  Sir  Robert  Melville  were  despatched  to 
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Lochleven,  there  to  obtain  the  queen’s  signature  to  an  act 
of  abdication  in  favour  of  her  son,  and  another  appointing 
Murray  regent  during  his  minority.  She  submitted,  and 
a commission  of  regency  was  established  till  the  return 
from  France  of  Murray,  who,  on  the  15th  of  August, 
arrived  at  Lochleven  with  Morton  and  Atholc.  According 
to  his  own  account,  the  expostulations  as  to  her  pest  con- 
duct which  preceded  his  admonitions  for  the  future  were 
received  with  tears,  confessions,  and  attempts  at  extenua- 
tion or  excuse ; but  when  they  parted  next  day  on  good 
terms  she  had  regained  her  usual  spirits.  Nor  from  that 
day  forward  had  they  reason  to  sink  again,  in  spite  of  the 
close  keeping  in  which  she  was  held,  with  the  daughters  of 
the  house  for  bedfellows.  Their  mother  and  the  regent’s, 
her  father’s  former  mistress,  was  herself  not  impervious  to 
her  prisoner’s  lifelong  power  of  seduction  and  subjugation. 
Her  son  George  Douglas  fell  inevitably  under  the  charm. 

A rumour  transmitted  to  England  went  so  far  03  to  assert 
that  she  had  proposed  him  to  their  common  half-brother 
Murray  as  a fourth  husband  for  herself;  a later  tradition 
represented  her  as  the  mother  of  a child  by  him.  A third 
report,  at  least  as  improbable  as  either,  asserted  that  a 
daughter  of  Mary  and  Both  well,  bom  about  this  time, 

1 ived  to  be  a nun  in  Franco.  It  is  certain  that  the  necessary 
removal  of  George  Douglas  from  Lochleven  enabled  him 
to  devipe  a method  of  escape  for  the  prisoner  on  March  25, 
1568,  which  was  frustrated  by  detection  of  her  white  hands 
tinder  the  disguise  of  a laundress.  But  a younger  member 
of  the  household,  Willie  Douglas,  aged  eighteen,  whose 
devotion  was  afterwards  remembered  and  his  safety  cared 
for  by  Mary  at  a time  of  utmost  risk  and  perplexity  to  \ 
herself,  succeeded  on  May  2d  in  assisting  her  to  escape  by 
a postern  gato  to  the  lako-sido,  and  thence  in  a boat  to  tho 
main  'nd,  where  George  Douglas,  Lord  Seton,  and  others 
were  awaiting  her.  Thence  they  rode  to  Seton’s  castle  of 
Niddry,  and  next  day  to  Hamilton  Palace,  round  which  an 
army  of  6000  men  was  soon  assembled,  and  whither  the 
new  French  ambassador  to  Scotland  hastened  to  pay  his 
duty.  The  queen’s  abdication  was  revoked,  messengers 
were  despatched  to  the  English  and  French  courts,  and 
word  was  sent  to  Murray  at  Glasgow  that  he  must  resign 
the  regency,  and  should  bo  pardoned  in  common  with  ell 
offenders  against  the  queen.  But  on  the  day  when  Mary 
arrived  at  Hamilton  Murray  had  summoned  to  Glasgow  the 
feudatories  of  the  crown,  to  take  arms  against  the  insurgent 
enemies  of  the  infant  king  Elizabeth  sent  conditional 
offers  of  help  to  her  kinswoman,  provided  she  would  accept 
of  English  intervention  and  abstain  from  seeking  foreign 
assistance;  but  the  messenger  came  too  late.  Mary's 
followers  had  failed  to  retake  Dunbar  Castle  from  the 
regent,  and  made  for  Dumbarton  instead,  marching  two  miles 
south  of  Glasgow,  by  the  village  of  Langside,  Hero 
Murray,  with  4500  men,  under  leaders  of  high  distinction, 
met  the  6000  of  the  queen’s  army,  whose  ablest  man, 
Berries,  was  as  mnch  distrusted  by  Mary  as  by  every  one 
else,  whilo  the  Hamiltons  could  only  bo  trusted  to  thiuk 
of  their  own  interests,  and  were  suspected  of  treasonable 
designs  on  all  who  stood  between  their  house  and  tho 
monarchy.  On  tho  13th  of  May  the  battle  or  skirmish  of 
Langsido  determined  the  result  of  the  campaign  in  three 
quarters  of  an  hour.  Kirkaldy  of  Grange,  who  commanded 
the  regent’s  cavalry,  seized  and  kept  the  place  of  vantage 
from  the  beginning,  and  at  the  first  sign  of  wavering  on 
the  other  side  shattered  at  a eiuglc  charge  the  forces  of 
the  queen,  with  a loss  of  one  man  to  three  hundred.  Mary 
fled  60  milts  from  the  field  of  her  lost  battle  before  she 
halted  at  Sanquhar,  and  for  three  days  of  flight,  according 
to  her  own  account,  had  to  sleep  on  the  hard  ground,  live 
on  oatmeal  and  sour  milk,  and  fare  at  night  like  the  owIh, 
in  hunger,  cold,  and  fear.  On  the  third  day  from  the  rout 
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of  Langside  she  crossed  the  Solway,  and  landed  at 
Workington  in  Cumberland,  May  16,  1568.  On  the  20th 
Lord  Scrope  and  Sir  Francis  Knollys  were  sent  from  court 
to  carry  messages  and  letters  of  comfort  from  Elizabeth  to 
Mary  at  Carlisle.  On  June  11th  Knollys  wrote  to  Cecil 
at  once  the  best  description  and  the  noblest  panegyrio 
extant  of  the  queen  of  Scots, — enlarging,  with  a bravo 
man’s  sympathy,  on  her  indifference  to  form  and  ceremony, 
her  daring  grace  and  openness  of  manner,  her  frank  display 
of  a great  desire  to  bo  avenged  of  her  enemies,  her  readiness 
to  expose  herself  to  all  perils  in  hope  of  victory,  her  delight 
to  hear  of  hardihood  and  courage,  commending  by  name 
all  her  enemies  of  approved  valour,  sparing  no  cowardice 
in  her  friends,  but.atove  alt  things  athirst  for  victory  by 
any  means  at  any  price,  so  that  for  its  sake  paiu  and  peril 
seemed  pleasant  to  her,  and  wealth  and  all  things,  if  com- 
pared with  it,  contemptible  and  vile.  What  was  to  be  done 
with  such  a princess,  whether  ehe  were  to  be  nourished  in 
one’s  bosom,  above  all  whether  it  could  be  advisable  or 
safe  to  try  any  diplomatic  tricks  upon  such  a lady,  Knollys 
left  for  the  minister  to  judge.  It  is  remarkable  that  he 
should  not  have  discovered  in  her  the  qualities  so  obvious 
to  modern  champions  of  her  character, — easiness,  gullibility, 
incurable  innocence  and  invincible  ignorance  of  evil, 
incapacity  to  suspect  or  resent  anything,  readiness  to 
believe  and  forgive  all  things.  On  the  15th  of  July,  after 
various  delays  interposed  by  her  reluctance  to  leave  the 
neighbourhood  of  tho  border,  where  on  her  arrival  she  had 
received  the  welcome  and  the  homage  ‘of  tho  leading 
Catholic  houses  of  Northumberland  and  Cumberland,  she 
was  removed  to  Bolton  Castle  in  North  Yorkshire.  During 
her  residence  here  a conference  was  held  at  York  between 
her  own  and  Elizabeth’s  commissioners  and  those  appointed 
to  represent  her  son  as  king  of  Scots.  These  latter,  of 
whom  Murray  himself  was  the  chief,  privately  laid  before 
tho  English  commissioners  the  contents  of  the  famous 
casket.  On  the  2-1  th  of  October  the  place  of  the  conference 
was  shifted  from  York  to  London,  where  the  inquiry  was 
to  be  held  before  Queen  Elizabeth  in  council.  Mary  was 
already  aware  that  the  chief  of  the  English  commissioners, 
the  duke  of  Norfolk,  was  secretly  an  aspirant  to  the  peril 
of  her  hand  ; and  on  October  21st  she  gave  the  first  sign 
of  assent  to  tho  suggestion  of  a divorce  from  Both  well. 
On  the  26th  of  October  the  charge  of  complicity  in  the 
murder  of  Darnley  was  distinctly  brought  forward  agaiust 
her  in  spite  of  Norfolk’s  reluctance  and  Murrey’s  previous 
hesitation.  .Elizabeth,  by  the  mouth  of  her  chief  justice, 
formally  rebuked  the  audacity  of  the  subjects  who  durst 
bring  such  a charge  against  their  sovereign,  and  challenged 
them  to  advance  their  proofs.  They  complied  by  the  pro- 
duction of  an  indictment  under  five  heads,  supported  by 
the  necessary  evidence  of  documents.  The  number  of 
English  commissioners  was  increased,  and  they  were  bound 
to  preserve  secrecy  as  to  the  matters  revealed.  Further 
evidence  was  supplied  by  Thomas  Crawford,  a retainer  of 
the  house  of  Lonnox,  tallying  so  exactly  with  the  text  of 
tho  casket  letters  as  to  have  been  cited  in  proof  that  the 
lattor  must  needs  be  a forgery.  Elizabeth,  on  the  cloao  of 
the  evidence,  invited  Mary  to  reply  to  the  proofs  alleged 
before  she  could  be  admitted  to  her  presence ; but  Mary 
simply  desired  her  commissioners  to  withdraw  from  the 
conference.  She  declined  with  scorn  tho  proposal  made 
by  Elizabeth  through  Knollys,  that  she  should  sign  a 
second  abdication  in  favour  of  her  sou.  On  January  10, 
1569,  the  judgment  given  at  the  conference  acquitted 
Murray  and  his  adherents  of  rebellion,  while  affirming  that 
nothing  had  been  proved  against  Mary, — a verdict  accepted 
by  Murray  as  equivalent  to  a 'practical  recognition  of  hia 
office  as  regent  for  the  infant  king.  This  position  he  was 
not  long  toehold ; and  the  fierce  oxultatiou  of  Mary  OL  thm 
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cews  of  bis  murder  gave  to  tao6e  who  believed  in  her 
complicity  with  the  murderer,  on  whom  a pension  was 
bestowed  by  her  unblushing  gratitude,  fresh  reason  to  fear, 
if  her  liberty  of  correspondence  and  intrigue  were  not 
restrained,  tbe  likelihood  of  a similar  fate  for  Elizabeth. 
On  January  26,  1560,  she  had  been  removed  from  Bolton 
C&stlo  to  Tutbury  in  Staffordshire,  where  proposals  were 
conveyed  to  her,  at  the  instigation  of  Leicester,  for  a 
marriage  with  tbe  duke  of  Norfolk,  to  which  she  gave  a 
graciously  conditional  assent ; but  the  discovery  of  these 
proposals  consigned  Norfolk  to  the  Tower,  and  on  the  out- 
break of  an  insurrection  in  the  north  Mary,  by  Lord 
Hunsdon’s  advice,  was  again  removed  to  Coventry,  when  a 
body  of  her  intending  deliverers  was  within  a day’s  ride  of 
Tutbury.  On  the  23d  of  January  following  Murray  was 
Assassinated ; and  a second  northern  insurrection  was 
crushed  in  a single  sharp  fight  by  Lord  Hi  nsdoo.  In 
October  Cecil  had  an  interview  with  Mary  at  Chats  worth, 
when  the  conditions  of  her  possible  restoration  to  the  throne 
in  compliance  with  French  demands  were  debated  at  length. 
Tbo  queen  of  Scots,  with  dauntless  dignity,  refused  to  yield 
the  castles  of  Edinburgh  and  Dumbarton  into  English 
keeping,  or  to  deliver  up  her  fugitive  English  partisans 
then  in  Scotland ; upon  other  points  they  came  to  terms, 
and  the  articles  were  signed  October  16.  On  th«  same 
day  Mary  wrote  to  Elizabeth,  requesting  with  grageful 
earnestness  the  favour  of  an  interview  which  might  reassure 
her  against  the  suggestion  that  this  treaty  was  a mere  pre- 
tence. On  November  28  she  was  removed  to  Sheffield 
Castle,  where  she  remained  for  the  next  fourteen  years  in 
charge  of  the  earl  of  Shrewsbury.  The  detection  of  a plot, 
in  which  Norfolk  was  implicated,  for  the  invasion  of 
England  by  Spain  on  behalf  of  Mary,  who  was  then  to 
take  him  as  the  fourth  and  most  contemptible  of  her 
husbands,  made  necessary  the  redaction  of  her  household 
and  the  stricter  confinement  of  her  person.  On  May  28, 
1572,  a demaud  from  both  houses  of  parliament  for  her 
execution  as  well  as  Norfolk's  was  generously  rejected  by 
Elizabeth ; but  after  the  punishment  of  the  traitorous  pre- 
tender to  her  hand,  on  whom  shs  had  lavished  many 
eloquent  letters  of  affectionate  protestation,  she  fell  into 
“ a passion  of  sickness  * which  convinced  her  honest  keeper 
of  her  genuine  grief  for  the  ducal  caitiff  A treaty  pro- 
jected on  the  news  of  the  massacre  of  St  Bartholomew, 
by  which  Mary  should  bo  sent  back  to  Scotland  for 
immediate  execution,  was  broken  off  by  the  death  of  the 
earl  of  Mar,  who  had  succeeded  Lennox  as  regent;  nor 
was  it  found  po&siblv  to  come  to  acceptable  terms  on  a like 
understanding  with  his  successor  Morton,  who  in  1077 
sent  a proposal  to  Mary  for  her  restoration,  which  she 
declined,  in  suspicion  of  a plot  laid  to  entrap  her  by  the 
policy  of  Sir  Francis  Walsingham,  the  most  unscrupulously 
patriotic  of  her  English  enemies,  who  four  years  afterwards 
sent  word  to  Scotland  that  the  execution  of  Morton,  so 
long  the  ally  of  England,  would  bo  answered  by  the 
execution  of  Mary.  But  on  that  occasion  Elizabeth  again 
refused  her  assent  either  to  the  trial  of  Mary  or  to  her 
transference  from  Sheffield  to  the  Tower.  In  1581  Mary 
accepted  the  advice  of  Catherine  de’  Medici  and  Henry  II L 
that  she  should  allow  her  son’s  title  to  reign  as  king  of 
Scotland  conjointly  with  herself  when  released  and  restored 
to  a share  of  the  throne.  This  plan  was  but  part  of  a 
scheme  including  tbo  invasion  of  England  by  her  kinsman 
the  duke  of  Guise,  who  was  to  land  in  the  north  and  raise 
a Scottish  army  to  place  the  released  prisoner  of  Sheffield 
beside  her  son  on  the  throne  of  Elizabeth.  After  the 
overthrow  of  the  Scottish  accomplices  in  this  notable  pro- 
ject, Mary  poured  forth  upon  Elizabeth  a torrent  of  pathetic 
and  eloquent  reproach  for  the  many  wrongs  she  had  suffered 
at  the  hands  of  her  hostess,  and  pledged  her  honour  to  the 
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assurance  that  site  now  aspired  to  no  kingdom  but  that  of 
heaven.  In  tba  spring  of  1 683  aba  retained  enough  of 
this  eaintly  reeignation  to  ask  for  nothing  but  liberty, 
without  a share  in  tbo  government  of  Scotland ; but  Lord 
Burghloy  not  unrcaaonably  preferred,  if  feasible,  to  reconcile 
tbe  alliance  of  her  son  with  tbe  detention  of  hia  mother. 
In  1584  the  long-suffering  earl  of  Shrewsbury  was  relieved 
of  his  fourteen  years'  charge  through  the  involuntary  good 
offices  of  hie  wife,  whose  daughter  by  bar  first  husband 
bad  married  a brother  of  Darnley , and  their  orphan  child 
Arabella,  born  in  England,  of  royal  descent  on  tbe  father’e 
side,  waa  now,  in  the  hopeful  view  of  her  grandmother,  a 
more  plausible  claimant  than  the  king  or  queen  of  Soots  to 
the  inheritance  of  tbe  English  throne.  In  December  1583 
Mary  bud  laid  before  tbo  French  ambassador  her  first  com- 
plaint of  the  aknders  spread  by  Lady  Shrewsbury  and  bar 
eona,  who  were  ultimately  compelled  to  confess  the  false- 
hood of  their  imputations  on  the  qaeen  of  Soots  end  her 
keeper.  It  was  probably  at  the  time  when  a desire  for 
revenge  onbercalumniatreee  made  her  think  the  opportunity 
good  and  safe  for  discharge  of  such  a two-edged  dart  at 
the  countess  and  the  queen  that  Mary  wrote,  but  abstained 
from  despatching,  tbe  famous  and  terrible  letter  in  which, 
with  many  gracious  excuses  and  professions  of  regret  and 
attachment,  ahe  transmits  to  Elizabeth  a full  and  vivid 
report  of  the  hideous  gossip  retailed  by  Bees  of  Hardwick 
regarding  her  character  and  person  at  a time  when  the 
reporter  of  these  abominations  was  on  friendly  terms  with 
her  hnsband’e  royal  charge.  In  the  autumn  of  1584  she 
was  removed  to  Wingfield  Manor  under  charge  of  Sir  Ralph 
Sadler  and  John  Somers,  who  accompanied  her  also  on  her 
next  removal  to  Tutbury  in  January  1586.  A letter 
received  by  her  in  that  cold,  dark,  and  unhealthy  castle,  of 
which  fifteen  years  before  ahe  had  made  painful  .nd 
malodorous  experience,  assured  her  that  her  son  /ould 
acknowledge  her  only  as  queen-mother,  and  provoked  at 
once  the  threat  of  a parents  curse  and  an  application  to 
Elizabeth  for  sympathy.  In  April  1580  Sir  Amyaa  Paulet 
was  appointed  to  tbo  office  of  which  Sadler,  accuaed  of 
careless  indulgence;  had  requested  to  be  relieved ; and  on 
Christmas  Eve  she  was  removed  from  the  hateful  shelter  of 
Tutbury  to  tbe  castle  of  Cbartley  in  the  same  county.  Her 
correspondence  in  cipher  from  thence  with  her  English 
agents  abroad,  intercepted  by  Walaingham  and  deciphered 
by  hia  secretary,  gave  eager  encouragement  to  the  design 
for  a Spanish  invasion  of  England  under  the  prince  of 
Parma, — an  enterprise  in  which  she  would  do  her  utmost 
to  make  her  son  take  part,  and  in  caso  of  his  refusal  would 
induce  the  Catholic  nobles  of  Scotland  to  betray  him  into 
the  hands  of  Philip,  from  whose  tutelage  he  should  be 
released  only  on  her  demand,  or  if  after  her  death  lie 
should  wish  to  return,  nor  then  unlese  he  had  become  a 
Catholic.  Bat  even  these  patriotic  and  maternal  achemns 
to  consign  her  child  and  reconsign  the  kingdom  to  the 
keeping  of  the  Inquisition,  incarnate  in  the  widower  of 
Mary  Tudor,  were  superaaded  by  tbo  attraction  of  a con- 
spiracy against  the  throne  and  life  of  Elizabeth.  Anthony 
Babington,  in  his  boyhood  a ward  of  Shrewsbury,  resident 
in  the  household  at  Sheffield  Castle,  and  thus  subjected  to 
the  charm  before  which  eo  many  victims  had  already 
fallen,  was  now  induced  to  undertake  the  deliverance  of 
the  queen  of  Scots  by  the  murder  of  tbo  queen  of  England. 
It  is  maintained  by  those  admirers  of  Mary  who  assume 
her  to  have  been  an  almost  absolute  imbecile,  gifted  with 
the  power  of  imposing  herself  ou  the  world  as  a woman 
of  unsurpassed  ability,  that,  while  cognizant  of  the  plot  for 
her  deliverance  by  English  rebels  and  an  invading  army 
of  foreign  auxiliaries,  she  might  hare  been  innocently 
unconscious  that  this  conspiracy  involved  the  simultaneous 
assassination  of  Elizabeth.  In  the  conduct  and  detection 
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of  her  correspondence  with  Babington,  traitor  was  played 
off  against  traitor,  and  spies  were  utilized  against  assassins, 
with  as  little  scruple  as  could  be  required  or  expected  in 
the  diplomacy  of  the  time.  As  in  the  case  of  tbo  casket 
letters,  it  is  alleged  that  forgery  was  employed  to  inter- 
polate sufficient  evidence  of  Mary's  complicity  in  a design 
of  which  it  is  thought  credible  that  sko  was  kept  in 
ignorance  by  the  traitors  and  murderers  who  had  enrolled 
themselves  in  her  service, — that  one  who  pensioned  the 
actual  murderer  of  Murray  and  a would  bo  murderer  uf 
Elizabeth  was  incapable  of  approving  what  her  keen  and 
practised  intelligence  was  too  blunt  and  torpid  to  anticipate 
as  inevitable  and  inseparable  from  the  general  design.  In 
August  the  conspirators  were  netted,  and  Mary  was  arrested 
at  the  gate  of  Tix&ll  Park,  whither  Pautet  had  taken  her 
under  pretence  of  a hunting  party.  At  Tixall  she  was 
detained  till  her  papers  at  Chartley  had  undergone  thorough 
research.  That  she  was  at  length  taken  in  her  own  toils 
even  such  a dullard  as  her  admirers  depict  her  could  not 
have  failed  to  understand ; that  she  was  no  such  dastard 
as  to  desire  or  deserve  such  defenders  the  whole  brief 
course  of  her  remaining  life  bore  consistent  and  irrefragable 
witness.  Her  first  thought  on  her  roturn  to  Chartley  was 
one  of  loyal  gratitude  and  womanly  sympathy.  She 
cheered  the  wife  of  her  English  secretary,  now  under  arrest, 
with  promUes  to  answer  for  her  husband  to  all  accuaatious 
brought  against  him,  took  her  new-born  child  from  the 
mother’s  arms,  and  in  default  of  clergy  baptized  it,  to 
Paulet’s  Puritanic  horror,  with  her  own  hands  by  her  own 
name.  The  next  or  the  twin-born  impulse  of  her  indomit- 
able nature  was,  as  usual  in  all  times  of  danger,  one  of 
passionate  and  high-spirited  defiance,  on  discovering  tbo 
seizure  of  her  papers.  A fortnight  afterwards  her  keys 
and  her  money  were  confiscated,  while  she,  bedridden  and 
unable  to  move  her  hand,  could  only  ply  the  terrible 
weapon  of  her  bitter  and  fiery  tongue.  Her  secretaries 
were  examined  in  London,  aud  one  of  them  gave  evidence 
that  she  had  first  heard  of  the  conspiracy  by  letter  from 
Babington,  of  whoso  design  against  the  life  of  Elizabeth 
she  thought  it  best  to  take  no  notice  in  her  reply,  though 
she  did  not  hold  herself  bound  to  reveal  it.  On  the  25th 
of  September  she  wa3  removed  to  the  strong  castle  of 
Fotheriogay  in  Northamptonshire.  On  the  6th  of  October 
she  was  desired  by  letter  from  Elizabeth  to  answer  the 
charges  brought  against  her  before  certain  of  the  chief 
English  nobles  appointed  to  sit  in  commission  on  the  cause. 
In  spito  of  her  first  refusal  to  submit,  she  was  induced  by 
the  arguments  of  the  vice-chamberlain,  Sir  Christopher 
Hatton,  to  appear  before  this  tribunal  on  condition  that 
her  protest  should  be  registered  against  the  legality  of  its 
jurisdiction  over  a sovereign,  the  next  heir  of  the  English 
crown. 

On  the  14th  and  15th  of  October  1566  the  trial  was 
held  in  the  hall  of  Fotheringay  Castle.  Alone,  “without 
one  counsellor  on  her  side  among  so  many,”  Mary  con- 
ducted the  whole  of  her  own  defence  with  courage 
incomparable  and  unsurpassable  ability.  Pathos  and 
indignation,  subtlety  and  simplicity,  personal  appeal  and 
political  reasoning,  were  the  alternate  weapons  with  which 
ahe  fought  against  all  odds  of  evidence  or  inference,  and 
disputed  step  by  step  every  inch  of  debatable  ground. 
She  repeatedly  insisted  on  the  production  of  proof  in  her 
own  handwriting  os  to  her  complicity  with  the  project  of 
the  assassins  who  had  expiated  their  crime  on  the  20th 
and  21st  of  the  month  preceding.  When  the  charge  was 
shifted  to  the  question  of  her  intrigues  with  Spain,  she 
took  ber-stand  resolutely  on  her  right  to  convey  whatever 
right  she  possessed,  though  now  no  kingdom  was  left  her 
for  disposal,  to  whomsoever  she  might  choose.  One  single 
slip  she  made  in  the  whole  course  of  her  defence:  but  I 
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I none  could  have  been  more  unluckily  characteristic  and 
significant.  When  Burgh  ley  brought  against  her  the 
unanswerable  charge  of  having  at  that  moment  in  her 
. service,  and  in  receipt  of  an  annual  pension,  the  instigator 
of  a previous  attempt  on  the  life  of  Elizabeth,  she  hod  the 
unwary  audacity  to  cite  in  her  justification  the  pensions 
allowed  by  Elizabeth  to  her  adversaries  in  Scotland,  and 
especially  to  her  6on.  It  is  remarkable  that  just  two 
months  later,  in  & conversation  with  her  keepers,  she  agaiu 
made  use  of  the  samo  extraordinary  argument  in  reply  to 
the  same  inevitable  imputation,  and  would  not  be  brought 
to  admit  that  the  two  cases  were  other  than  parallel.  But 
except  for  this  single  instance  of  oversight  or  perversity 
her  defence  was  throughout  a masterpiece  of  indomitable 
ingenuity,  of  delicate  and  steadfast  courage,  of  womanly 
dignity  and  genius.  Finally  she  demanded,  as  she 
had  demanded  before,  a trial  either  before  the  estates 
of  the  realm  lawfully  assembled,  or  else  before  the  queen 
in  council.  So  clo3ea  the  second  day  of  the  trial ; and  before 
the  next  day’s  work  could  begin  a note  of  two  or  three  lines 
hastily  written  at  midnight  informed  the  commissioners 
tb&t  Elizabeth  had  suddenly  determined  to  adjourn  the 
expected  judgment  and  transfer  the  place  of  it  to  the  star- 
chamber.  Here,  on  the  25th  of  October,  the  commissioners 
again  met ; and  one  of  them  alone,  Lord  Zoucb,  dissented 
from  the  verdict  by  which  Mary  was  found  guilty  of 
having,  since  the  1st  of  June  preceding,  compassed  and 
imagined  divers  matters  tending  to  the  destruction  of 
Elizabeth.  This  verdict  was  conveyed  to  her,  about  three 
weeks  later,  by  Lord  Buckhuret  and  Robert  Beale,  clerk 
of  the  privy  council  At  the  intimation  that  her  life  was 
an  impediment  to  the  security  of  the  received  religion, 
“ she  seemed  with  a certain  unwonted  alacrity  to  triumph, 
giving  God  thanks,  and  rejoicing  in  her  heart  that  she  was 
held  to  be  an  Instrument  ” for  the  restoration  of  her  own 
faith.  This  note  of  exultation  as  in  martyrdom  was 
maintained  with  unflinching  courage  to  the  last  Sko 
wrote  to  Elizabeth  and  the  duke  of  Guise  two  letters  of 
almost  matchless  eloquence  and  pathos,  admirable  especially 
for  their  loyal  and  grateful  remembrance  of  all  her  faithful 
servants.  Between  the  date  of  these  letters  and  the  day 
of  her  execution  wellnigh  three  months  of  suspense  elapsed. 
Elizabeth,  fearless  almost  to  a fault  in  face  of  physical 
danger,  constant  in  her  confidence  even  after  discovery  of 
her  narrow  escape  from  the  poisoned  bullets  of  household 
conspirators,  was  cowardly  even  to  & crime  in  face  of 
subtler  and  more  complicated  peril  She  rejected  with 
resolute  dignity  the  intercession  of  French  envoys  for  tkti 
life  of  the  queen-dowager  of  France;  she  allowed  the 
sentence  of  death  to  be  proclaimed,  and  welcomed  with 
bonfires  and  bell-ringing  throughout  the  length  of  England ; 
she  yielded  a respite  of  twelve  days  to  the  pleading  of  the 
French  ambassador,  and  had  a charge  trumped  up  against 
him  of  participation  in  a conspiracy  against  her  life;  at 
length,  on  the  1st  of  February  1587,  she  signed  the  death- 
warrant,  and  then  made  her  secretaries  write  word  to 
Paulct  of  her  displeasure  that  in  all  this  time  he  should 
not  of  himself  have  found  out  some  way  to  shorten  the  life 
of  his  prisoner,  as  in  duty  bound  by  his  oath,  and  thus 
relieve  her  singularly  tender  conscience  from  the  guilt  of 
bloodshed.  Paulet,  with  loyal  and  regretful  indignation, 
declined  the  disgraco  proposed  to  him  in  a suggestion  “ to 
shed  blood  without  law  or  warrant”;  and  on  the  7th  of 
February  tho  earls  of  Shrewsbury  and  Kent  arrived  at 
Fotheringay  with  the  commission  of  the  council  foj  execu- 
tion of  the  sentence  given  against  bis  prisoner,  Mary 
received  the  announcement  with  majestic'  tranquillity, 
expressing  in  dignified  terms  her  rcadinesf  *o  die,  her 
consciousness  that  she  was  a martyr  for  her  religion,  and 
her  total  ignorance  of  any  conspiracy  against  the  lifo  of 
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Elizabeth.  At  sight  the  took  a graceful  and  affectionate 
leave  of  her  attendants,  distributed  among  them  her  money 
and  jewels,  wrote  out  in  full  the  various  legacies  to  be  con- 
veyed by  her  will,  and  charged  her  apothecary  Gorion  with 
her  last  messages  for  the  king  of  Spain.  In  these  messages 
the  whole  nature  of  the  woman  was  revealed.  Not  a single 
friend,  not  a singlo  enemy,  was  forgotten;  the  slightest 
service,  the  slightest  wrong,  had  its  place  aaeigned  in  her 
faithful  and  implacable  memory  for  retribution  or  reward. 
Forgiveness  of  injuries  was  as  alien  from  her  fierce  and 
loyal  spirit  as  forgetfulness  of  benefits ; the  destruction  of 
England  and  its  liberties  by  Spanish  invasion  and  conquest 
was  the  strongest  aspiration  of  her  parting  soul.  At  eight 
teat  morning  she  entered  the  haU  of  execution,  having 
taken  leave  of  the  weeping  envoy  from  Scotland,  to  whom 
the  gave  a brief  message  for  her  aon ; took  her  seat  on  the 
scaffold,  liatened  with  ad  air  of  even  cheerful  unconcern  to 
the  reading  of  her  sentence, 'solemnly  declared  her  innocence 
of  the  charge  conveyed  in  it  and  her  consolation  in  the 
prospect  of  ultimata  justice,  rejected  the  professional 
services  of  Richard  Fletcher,  dean  of  Peterborough,  lifted 
op  her  voice  in  Latin  against  his  in  English  prayer,  and 
when  he  and  his  fellow-worshippers  had  fallen  duly  silent 
prayed  aloud  for  the  prosperity  of  her  own  church,  for 
Elisabeth,  for  her  aon,  and  for  all  the  enemies  whom  she 
had  commended  overnight  to  the  notice  of  the  Spanish 
invader ; then,  with  no  less  courage  than  had  marked  every 
hour  and  every  action  of  her  life,  received  the  stroke  of 
death  from  the  wavering  hand  of  the  headsman. 

Mary  Stuart  was  .a  many  respects  the  creature  of  her 
aga,  of  her  creed,  and  of  her  station ; but  the  noblest  and 
most  noteworthy  qualities  of  her  nature  were  independent 
of  rank,  opinion,  or  time.  Evon  the  detractors  who  defsnd 
her  conduct  on  the  plea  that  she  was  a dastard  and  a dupe 
are  compelled  in  the  same  breath  to  retract  this  implied 
reproach,  and  to  admit,  with  illogical  acclamation  and 
incongruous  applause,  that  the  world  never  saw  more 
splendid  courage  at  the  eervice  of  more  brilliant  intelli- 
gence, that  a braver  if  not  "a  rarer  spirit  never  did  steer 
humanity."  A kinder  or  more  faithful  friend,  a deadlier 
or  more  dangerous  enemy,  it  would  be  impoesible  to  dread 
or  to  desire  Passion  alone  could  shake  the  double  fortress 
of  ber  impregnable  heart  and  ever  active  brain.  The 
passion  of  love,  after  very  sufficient  experience,  ahe 
apparently  and  naturally  outlived ; the  passion  of  hatred 
and  revenge  was  as  inextinguishable  in  her  inmost  natare 
as  the  emotion  of  loyalty  and  gratitude.  Of  repentance 
it  would  seem  that  she  knew  as  little  as  of  fear,  haviug 
been  trained  from  ber  infency  in  a religion  where  the 
Decalogue  was  supplanted  by  the  Creed.  Adept  a a ahe 
was  in  the  most  exquisite  delicacy  of  dissimulation,  the 
moot  salient  note  of  her  original  disposition  was  daring 
rather  than  subtlety.  Beside  or  behind  the  voluptuous  or 
intellectual  attractions  of  beauty  and  culture,  she  had  about 
her  the  fresher  charm  of  a fearless  and  frank  simplicity,  a 
genuine  and  enduring  pleasure  in  small  and  harmless  things 
no  less  than  in  such  as  were  neither  In  15G2  she  amused 
herself  for  some  days  by  living  “with  her  little  troop"  in 
the  house  of  a burgess  of  St  Andrews  “ like  a burgcsa’B 
frife,"  assuring  the  English  ambassador  that  be  should  not 
find  the  queen  there,— “nor  I know  not  myself  where  she 
become.”  From  Sheffield  Lodge,  twelve  years  later, 
she  applied  to  the  archbishop  of  Glasgow  and  the  cardinal 
#f  Guise  for  some  pretty  little  dogs,  to  be  sent  ber  in 
baskets  very  warmly  packed, — “ for  besides  reading  and 
working,  I take  pleasure  ouly  in  all  the  little  animals  that 
I can  get.’*  No  lapse  of  reconciling  time,  no  extent  of 
•omparative  indulgence,  could  break  her  in  to  resignation, 
submission,  or  toleration  of  even  partial  restraint.  .Three 
months  after  the  massacre  of  St  Bartholomew  had  caused 


some  additional  restrictions  to  be  placed  upon  her  freedom 
of  action,  Shrewsbury  writes  to  Bnrghley  that  “rather 
than  continue  this  imprisonment  she  sticks  not  to  say  aha 
will  give  her  body,  her  son,  and  eountry  for  liberty  * ; nor 
did  sue  ever  show  any  exceas  of  regard  for  any  of  the  three. 
For  her  own  freedom  of  will  and  of  way,  of  passion  and  of 
action,  she  cared  much ; for  her  creed  ahe  cared  something  ; 
for  her  country  she  cared  leas  than  nothing.  She  would 
have  flung  Scotland  with  England  into  the  hellfire  of 
Spanish  Catholicism  rather  than  forego  the  faintest  chnneo 
of  personal  revenge.  Her  profession  of  a desire  to  bo 
instructed  in  the  doctrines  of  Anglican  Protestantism  waa 
so  transparently  a pious  fraud  as  rather  to  afford  confirma- 
tion than  to  arouse  suspicion  of  her  fidelity  to  the  teaching 
of  her  church.  Elizabeth,  so  shamefully  her  inferior  in 
personal  loyalty,  fidelity,  and  gratitude,  was  aa  clearly  bar. 
superior  on  the  one  all-important  point  of  patriotism.  Tho 
saving  salt  of  Elizabeth's  character,  with  all  its  weliaigh 
incredible  mixture  of  heroism  and  egotism,  meanness  and 
magnificence,  was  simply  this,  that,  overmuch  aa  ahe  loved 
hereelf,  ahe  did  yet  love  England  better.  Her  beat  though 
not  ber  only  fine  qualities  were  national  and  political,  the 
high  public  virtues  of  a good  public  aervant;  in  the  private 
and  personal  qualities  which  attract  and  attach  a friend  to 
his  friend  and  a follower  to  his  leader,  no  man  or  woman 
waa  ever  more  constant  and  more  eminent  than  Mary 
Queen  of  Scot*.  (a.  a a.) 

MARYBOROUGH,  a town  of  Queensland,  Australia, 
in  the  county  of  March,  on  the  hit  bank  of  the  Mary 
river,  25  miles  from  its  month,  about  180  miles  north  of 
Brisbane,  in  25*  35'  R 1st  and  152*  43'  E.  long  It  is 
the  principal  shipping  port  for  an  extensive  district,  com- 
municating by  steamer  and  coach  with  Brisbane  and  (since 
1881)  by  railway  with  the  Gympie  gold-fields,  54  milia 
to  the  south.  A large  shipbuilding  yard,  saw-mills,  dis- 
tilleries, breweries,  and  soap-works  are  among  the  industrial 
establishments  of  the  towD,  and  extensive  sugar  factorise 
exist  in  the  neighbourhood.  Besides  a handsome  court- 
house and  town-hall,  the  pablio  buildings  comprise  a 
hospital,  a school  of  arts  with  a considerable  library,  and 
immigration  barracks.  Gas-lighting  and  water  from  tho 
Tinana  creek  were  both  introduced  in  1879.  The  popula-. 
tion  of  the  census  district  in  1876  was  8608,  that  of  the 
municipal  area  about  7000.  Maryborough  had  only  about 
600  inhabitants  in-  1860;  the  municipality  dates  from 
1861,  and  was  reincorporated  in  1875. 


MARYLAND. 

MARYLAND,  one  of  the  ra.tral  Atlantic  States,  and  one  of  PlMa  % 
the  original  thirteen,  lies  between  the  parallels  of  37°  63' 
and  30°  *13'  20"  W.  lat.  and  the  meridian*  of  76°  4'  and  79°  33* 

W.  long,  from  Greenwich.  It  is  bounded  on  the  north  by 
Pennsylvania  and  Delaware ; on  the  cast  hv  Delaware  and  the 
Atlantic  ocean ; on  the  south  and  wim  by  the  Potomac  river 
and  its  estuary,  which  separate  it  from  Virginia  and  West 
Virginia.  Its  width  varies  from  3 or  4 miles  to  120  miles;  its 
extreme  length  from  east  to  west  is  198  miles.  The  total  area 
of  the  State  is  12,210  square  miles,  of  which  9,860  square  miles 
is  land  surface,  and  2,350  square  miles  is  covered  by  the  waters  of 
the  Potomac  and  other  rivers,  and  of  (.  hesa peake  bay. 

Topography. — The  eastern  shore  is  mostly  level,  and  in  por- 
tions swampy,  but  toward  the  neck  of  tire  peninsula,  at  the 
north,  more  rocky  and  broken.  The  western  shore  is  level  and 
sandy  as  far  north  as  the  (treat  Falls  of  the  Potomac;  above 
that  point  it  risen  in  terraces,  and  soon  in  broken  and  nigged 
hills.  The  country  is  quite  mountainous  toward  the  northwest, 
in  the  vicinity  of  Rockville.  The  five  or  six  mountain  range®  a/ 
the  AUeghanies,  including  Blue  Ridge  and  Lanrel  Ridge,  ex- 
tend acroM.  the  narrow  northwest  portion  of  the  State,  The 
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highest  mountains  are  in  Garrett  county  In  the  extreme  west- 
ern part  of  the  State,  hut  none  of  them  are  over  2,500  feet  high. 
Washington  county,  lying  between  Tuscarora  mountain  and 
South  mountain,  is  a part  of  Ux  Cumberland  valley,  and  is  re- 
nowned for  its  picturesque  scenery,  and  for  its  rich  soil.  The  At- 
lantic coast  proper  has  a length  of  only  33  miles,  with  no  good 
harbors ; but  Chesa  peake  hay,  which  is  the  central  geographical 
feature  of  the  State,  and  extends  in  a northerly  direction  almost 
to  the  northern  boundary  of  the  State,  furnishes  a coast  line  of  i 
more  than  500  miles.  At  its  ocean  mouth,  the  bay  is  12  miles 
wide ; its  width  at  the  widest  point  is  40  miles,  and  its  average 
breadth  is  10  miles.  It  is  navigable  throughout  its  whole  ex- 
tent, and  haa  numerous  excellent  harbors.  The  principal  river  , 
is  the  I’otomac,  which  ia  navigable  for  125  miles  to  Washington 
city.  The  Potomac  rises  in  the  mountains  of  West  Virginia, 
and  flows  first  northeast  and  then  southeast  for  a distance  of 
about  450  miles.  The  lower  part  of  the  river  below  Alexandria 
is,  in  reality,  an  estuary,  where  it  widens  out  to  a gTeat  breadth. 
The  Patuxent,  which  is  its  largest  river  wholly  within  the 
State,  is  navigable  for  small  craft  about  40  miles.  The  Patapsco, 
on  which  the  city  of  Baltin* nr  is  stumlcd,  is  navigable  fur  22 
miles.  The  other  rivers  of  the  State  are — on  the  eastern  shore, 
the  Poeomoke,  Manokin,  Nanticoke,  ( 'hoptank,  Bt  Michaels, 
Wye,  Chester,  Sassafras  and  Elk ; on  the  western  shore,  the  Wi- 
comico, South,  Severn,  Bush  and  Susquehanna.  Many  of  these 
are  rather  estuaries  than  rivers,  especially  in  the  lower  part  of 
their  courses,  and  are  not  navigable  for  any  distance  above  their 
mouths.  The  tide  rises  and  falls  in  all  these  riven*.  Three 
sounds,  known  a a &L  Martin's  bay,  Sincpuxent  bay  and  Chin- 
onSeegtie  bay,  lie  between  the  eastern  shore  and  the  island  reefs 
that  receive  the  Atlantic  surf.  There  are  numerous  inlands  in 
Chesapeake  bay  and  Poeomoke  sound.  Tangier  sotmd  and 
Eastern  bay  are  in  reality  only  portions  of  Chesapeake  bar, 
separated  from  it  by  these  islands,  the  largest  of  which  are  As- 
ssicague,  Tangier,  Smith's,  Holland's,  Blood  worth’s,  and  Kent. 

Urology. — The  lower  part  of  the  eastern  shore  us  far  north  as 
the  Choptank  river,  St.  Mary’s  and  Calvert  counties  on  the 
western  shore,  and  the  islands  in  the.  bay  are  wholly  alluvial. 
The  northern  part  of  the  eastern  shore,  between  the  <_  hoptank 
and  the  Elk  river,  and  Ann  Arundel,  Princes  George  and 
Charles  counties  on  the  western  shore,  are  a Tertiary  formation, 
mainly  Pleistocene  and  Miocene,  with  some  argillaceous  clays 
and  slates  of  earlier  date,  which  are  of  great  value  as  a fertiliser. 
A narrow  beh  of  the  cretaceous  formation  runs  southwesterly 
from  New  Jersey  to  the  Potomac.  Beyond  this  is  a wide  strip 
•f  Eoaotc  rocks,  of  which  the  more  important  are  limestone, 
gneiss,  granite,  serpentine,  talc-slates  and  hydrated  magnesian 
silicates.  A narrow  strip  of  the  new  red  sandstone  runs  through 
the  middle  of  this  Eoaotc  belt,  entering  the  State  near  the  head 
of  the  bay,  and  extending  southwest  through  the  eastern  pari  of 
Frederick  county  to  the  Potomac.  Westward  of  the  motamor- 
phic  rocks  is  a wide  belt  of  the  Silurian  formation,  containing 
Potsdam  sandstones,  Trenton  limestones,  etc.  Following  these 
are  the  Devonian  red  shales  and  sandstones,  which,  in  the  ex- 
treme northwestern  pari  of  the  State,  arc  overlaid  by  the  car- 
boniferous formation,  containing  some  of  the  most  important 
bituminous  coal  measure  in  America.  Of  these,  the  largest  are  in 
the  vicinity  of  George's  creek  valley,  east  of  Savage  mountain. 
In  this  valley,  which  is  about  20  miles  long,  is  the  44  big  Hearn,” 
having  a thickness  of  14  feet.  Copper,  chronic  iron,  luvmaiitie 
iron  and  other  minerals,  including  manganese,  galena  and  bary- 
tes, are  found  in  the  belt  of  Bowie  rocks  in  the  center  of  the  State. 
Breccia  and  other  marbles  and  building  sandstones  and  lime- 
stones are  quarried  from  those  rocks.  Bog  iron  is  found  on  the 
eastern  shore. 

In  1880,  Maryland  produced  2,227, 844  tons  of  bituaiinous 
coal,  valued  at $2, 584, 455;  57,1*40  tons  of  iron  ore,  valued  at 
$118,050;  572  ton*  of  sine  ore,  valued  at  $7,200,  and  30,910 
pounds  of  copper  ingots ; the  total  value  of  all  mineral  products 
was  $2,859,008. 

Soil  and  Vegetation. — In  the  eastern  part  of  the  State  the  soil 
is  composed  of  clay  and  sand,  is  easily  tilled,  and  with  a fair 
•apply  of  fertilisers  yields  excellent  crops.  Peaches  and  other 


fruits  are  floccesofallj  cultivated  on  these  lands.  It  is  estimated 
that  Maryland,  Delaware  and  New  Jersey  furnish  nearly  nine- 
tenths  of  the  peach  crop  of  the  Atlantic  coast  In  the  central 
and  northern  counties  of  the  State  the  valley  soil  is  very  fertile, 
yielding  large  crops  of  tobacco,  Indian  com  and  wheat.  Among 
the  forest  trees,  the  deciduous  oaks,  maple,  hickory,  walnut, 
rhestmit,  ash,  birch,  the  pine  and  spruce  are  especially  abun- 
dant in  the  mountainous  districts.  The  beech,  poplar,  sycamore, 
sassafras,  red  maple,  cedar,  gum,  cypress,  elm,  dogwood,  magno- 
lia, juniper  and  holly  trees  are  found  in  the  lowlands.  In  all, 
there  are  about  one  hundred  species  of  trees  in  the  .Stale. 

donate. — The  climate  of  Maryland  is  equable  and  generally 
healthful,  removed  both  from  the  protracted  heat  of  the  south 
and  from  the  extreme  cold  of  the  north.  Along  the  marshy 
lands,  bordering  the  lower  Potomac  and  the  hay,  miasmatic  in- 
fluences are  prevalent,  and  fevers  of  a kindred  nature  occur. 
The  average  moan  temperature  in  the  western  part  of  the  State 
is  50®,  in  the  middle  54°,  and  in  the  southern  56°.  At  Balti- 
more the  average  mean  temperature  of  the  year  is  54°  64';  of 
spring,  48.2°;  of  summer,  76.3°;  of  autumn,  47.2°;  of  winter, 
33.6°.  The  total  rainfall  for  the  year  is  48.11  inches.  The 
mean  annual  barometer  is  30.057  inches.  In  1880  the  death 
rate  in  the  state  was  1.81  per  cent 

Fisheries. — The  oyster  fishery  is  the  most  important  of  the 
Maryland  fisheries.  In  1880,  the  number  of  persona  employed 
in  the  fisheries  was  20,008  ; the  capital  invested  was  $0,342,443 ; 
the  value  of  product*  was  $5,221,715.  The  number  of  v ease  Is 
was  1,450,  with  a tonnage  of  48,500,  and  a value  of  $1,750,000. 
The  number  of  boats  was  2,825,  with  a value  of  $185,448,  The 
value  of  the  products  of  die  general  fisheries  was  $479,388  ; of 
the  menhaden  fishery,  $11,851;  of  the  oyster  fishery,  $4,730,- 
478. 

Manufacture*. — In  1880  there  were  fi,787  mechanical  and 
manufacturing  establishments  in  Maryland,  employing  a capital 
of  $58,7 42,3M,  the  total  number  of  operatives  was  74,945,  of 
whom  45,598  were  males  above  16  years  of  age;  21,700  females 
above  15  years  and  6,547  were  children  and  youths.  The  total 
amount  |ioid  in  wages  during  the  year  was  $18,904,965;  the 
value  of  materials  was  $66,937,846,  and  the  value  of  products 
$106,780,563. 

Railroads. — The  railroad  system  of  Maryland  with  the  ex- 
ception of  a few  local  roack,  is  so  vitally  connected  with  that  of 
otner  States,  and  is  so  little  under  the  control  of  the  State,  that  it 
can  scarcely  be  considered  by  itsdf.  The  most  important  road 
is  the  Baltimore  & Ohio,  which,  including  its  branches,  has 
I more  than  300  miles  of  track  in  the  State.  In  18Wj,*  the  total 
length  of  line  of  railroads  in  the  State  was  1,246  miles;  the  length 
of  line  operated  wa*  1,202  miles.  The  capital  stock  was 
$45,313,224;  the  bonded  debt.  $44,019,200;  the  unfunded  debt, 
$2,617,520;  die  cost  of  railroads  and  equipments,  $93,522,156. 
The  gross  earnings  from  all  sources  were  $13,078,692;  the  not 
earnings,  $5, 1 13,596. 

Commerce. — The  principal  imports  are  coffee,  iron  and  salt; 
the  principal  exports,  tobacco, grain  and  petroleum.  The  value 
of  the  foreign  imports  in  1880  was  $18,643,245;  of  the  foreign 
exports,  $74,398,971.  There  are  three  ports  of  entry,  of  which 
the  port  of  Baltimore  is  the  most  ini|>ortant.  In  1880,  the  num- 
ber of  foreign  vessels  arriving  was  1,508  ; of  foreign  clearances 
was  1,633;  the  number  of  ve*els  registered  in  the  State  was 
1,788. 

A grirulhtre. — The  following  table  gives  the  farm  statistics  of 
Maryland  for  the  census  years  1850-80: 
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Following:  U ft  table  giving  general  statistics  of  agriculture 
for  the  Htute  of  Maryland  in  tlie  census  years  1850-80: 
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The  staple  crone  of  the  State  are  tobacco,  Indian  corn  and 
wheat.  Maryland  ranks  seventh  among  t lie  States  in  the  pro- 
duction of  tobacco. 

Finance*. — In  1880,  the  net*  State  debt  was  $7,627,668 ; the 
net  county  debt, $1,877,325 ; the  municipal  debt,  including  town- 
ship and  school  district  debt,  $1,891,013;  the  total  debt, 
$10,806,006.  The  estimated  true  valuation  of  property  was  $869,- 
000,000.  Chi  October  1,1887,  the  State  debt  (funded)  was  $10,- 
960,  536.  But  as  an  oract  to  this,  the  State  held  $4,518,799  in 
interest-paying  securities  of  corporations,  besides  $27,723,287  in 
unproductive  securities.  The  amount  raised  by  taxation  in  1886 
was  $970,860.  The  amount  of  taxahle  property  asasHeased  was 
$485,839,772,  including  botli  real  and  |>ersonal.  The  State  tax 
on  $100  was  18|  cento.  During  the  year  1885-86  $1,298,997 
was  i»id  in  salaries  to  teachers  and  the  total  expenses  of  public 
schools  in  the  State  were  $1,832,383, 

Education. — In  1880,  the  whole  number  of  public  schools  was 
2,551,  of  which  109  were  reported  as  high  schools,  or  as  having 
high  school  departments,  and  436  were  separate  schools  for  col- 
ored children.  The  number  of  school  buildings  was  1,934.  The 
total  value  of  school  property  was  $2,083,013.  The  total  re- 
ceipts were  $1,452,557,  of  which  $1,343,707  was  received  from 
State,  county,  city  and  other  public  funds.  The  total  expendi- 
tures were  $1,3*95,284,  of  which  $1,117,145  were  paid  for 
teachers'  salaries.  The  total  number  of  teachers  was  3,038,  of 
whom  3S7  were  colored.  The  whole  number  of  pupils  who  at- 
tended school  during  the  year  was  149,981,  of  whom  26,533  were 
Colored.  The  total  average  daily  attendance  of  pupils  was  85,- 
449.  There  are  ten  colleger  in  the  State.  They  are:  Frederick 
College,  at  Frederick,  established  in  1797 ; Ixivola  college,  at 

•After  deductlm;  staking  fund*. 


LAND 

Baltimore,  established  in  1853;  Mb  St.  Clement’s  college.  » 
II chester,  established  in  1353 ; Mb  St.  Mary's  college,  at  KrnnuUa* 
burg,  established  in  1808;  Rock  Hill  college,  at  Ellicott  City, 
established  in  1867  ; St.  Charles’  college,  near  Ellicott  City,  es- 
tablished in  1848;  Sb  John’s  college,  at  Annapolis,  established 
in  1789;  Washington  college,  at  Chestertown,  established  is 
1783;  Western  Maryland  college,  at  Westminster,  established  ia 
1867,  and  Baltimore  Female  College,  at  Baltimore,  established 
in  1849.  Among  th«  schools  of  a special  character,  Johns  Hop- 
kins  University  stands  pre-eminent  It  is  situated  at  Baltimore. 
It  was  opened  in  1878,  with  an  endowment  of  more  than  three 
million  dollars.  The  other  schools  of  a special  character  are 
the  Peabody  Institute,  at  Baltimore,  with  an  endowment  of 
$1,171,466,  and  the  McDonogh  School  and  Institute,  at  Owing** 
Mills.  There  are  in  the  State  three  normal  schools,  lire  school* 
of  medicine,  and  one  school  of  science.  The  United  States  Mil- 
itary Academy,  at  Annapolis,  was  established  in  1850. 

(icncral  Social  Statistic*. — In  1880  the  whole  total  number  of 
insane  was  1,857,  of  whom  865  were  male  and  992  female;  the 
total  number  of  idiots  was  1,319,  of  whom  806  were  male  and 
513  female;  the  total  number  of  blind  was  946,  of  whom  477 
were  male  and  469  female;  the  total  number  of  deaf-mutes  was 
671,  of  whom  .166  were  male  and  305  female;  the  total  number 
of  paupers  waa  1,334,  of  whom  1,187  were  inmates  of  altnshoiuea. 
Of  these  664  were  male  and  523  female ; the  total  number  of 
prisoners  was  1,262,  of  whom  1,089  were  male  and  173  female. 
Maryland  has  one  State  and  four  private  insane  asylums;  two 
State  blind  institutions,  one  for  white  and  the  other  for  colored 
inmates ; cue  public  and  one  private  institution  for  deaf-mutes; 
one  State  penitentiary,  and  one  Slate  and  three  private  reforma- 
tories, ana  one  State  house  of  correction.  In  1880  there  were 
143  periodicals  published  in  the  State,  of  which  105  were  de- 
voted to  news,  politics  and  family  reading,  and  10  were  reli- 
gious. The  principal  religious  denominations  are  the  Metho- 
dists, Episcopalians,  Roman  Catholics,  Presbyterians,  Baptist* 
and  lAitheram. 

Administration, — The  executive  power  of  the  State  is  vested  in 
the  governor,  who  is  chosen  by  the  electors  for  a term  of  four 
years.  He  holds  the  pardoning  power,  and  any  bills  that  he  may 
veto  can  only  be  passed  over  In©  veto  by  a three-fifths  vote  of  all 
the  members  of  each  house.  He  nominates,  and  with  the  adrioe 
and  consent  of  the  senate,  appoints  the  secretary  of  State,  com- 
missioner of  the  land  office,  the  adjutant -general  of  the  militia, 
the  State  librarian,  and  the  coroners  and  notaries  public.  He 
also  appoints  an  assistant  secretary  of  State,  the  State  board  of 
health,  two  commissioners  of  fisheries,  the  auctioneers  of  Balti- 
more city,  and  other  subordinate  officers.  He  receives  a salary  of 
$4,500  per  annum.  The  comptroller  of  the  treasury  is  elected 
by  the  voters  for  two  years;  the  treasurer  is  selected  by  the  two 
houses  of  the  legislature  for  the  same  term.  The  attorney-gen- 
eral and  superintendent  of  labor  and  agriculture  are  chosen  ia 
the  same  manner,  and  for  the  same  term  of  office  as  the  governor. 
The  governor  appoints  the  J8tate  board  of  education,  with  the 
advice  and  consent  of  the  senate,  and  the  principal  of  the  nor- 
mal school  is  ex  officio  a member  of  the  board,  and  usually  its 
superintendent  of  public  instruction.  The  legislature  consist*  of 
a senate  of  26  members,  elected  for  four  years,  and  a house  of 
delegates  of  91  members,  elected  for  two  years.  The  legislature 
called  the  general  assembler,  meets  biennially,  and  bv  the  con- 
stitution its  sessions  are  limited  to  ninety  days.  The  judicial 
power  of  the  State  is  vested  in  the  court  of  appeals,  circuit  court* 
of  the  counties,  several  courts  of  Baltimore  city,  orphans*  courts, 
and  justices  of  the  peace.  These  judges  must  all  be  citixens  of 
Maryland,  most  be  qualified  voters,  and  have  resided  in  the  State 
not  less  than  five  years,  and  in  the  district  not  less  than  six 
montht*.  They  are  elected  by  the  people  of  their  respective  dia 
tricts  for  a term  of  fiftoeny  cant, unless  they  sooner  attain  th^  age  ol 
seventy  years,  when  their  office  expires.  The  court  c appeal* 
is  composed  of  the  chief  judges  of  the  first  sev  ut  judicial  circuit* 
of  the  State,  and  a jtdgv  from  Baltimore  city,  elei  *ed  specially 
thereto.  The  chiet  justice  is  appointed  by  the  governor  frow 
among  the  judges  of  the  court,  with  the  advice  and  consent  cm 
the  senate.  There  are  eight  judicial  circuit*,  for  the  court*  of 
each  of  which  there  In  to  be  one  chief  and  two  aaaoci ate  justice^ 
except  in  Baltimore  city,  where  the  number  of  associate  judge* 
ia  necessarily  increased.  The  orphans’  courts  are  presided  over 
bv  three  judges  in  each  county  and  in  Baltimore  city,  who  are 
elected  for  four  yean*.  Their  powers  arc  substantially  the  sam* 
with  those  of  the  judges  of  the  prolmte  or  surrogate*  in  other 
States.  The  judges  of  the  peace  in  each  county  are  appointed  by 
the  governor  for  two  years,  with  the  advice  and  consent  of  th* 
senate-  The  State  is  entitled  to  six  representatives  in  congrtaa 
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Population. — The  follow'n^  table  gives  the  population  at 
etch  census,  1790-1890: 
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In  1 '90  the  following  cities  and  towns  had  a population  ex- 
ceeding 4,000: 


HtUS  more 4S4.4© 

Cumberland 12.739 

Hagerstown I0J18 

Frederick 8.0*3 

Amiapolia.. 7.IXK 


Annapolis,  the  capital  of  the  State,  is  the  seat  of  the  naval 
academy  of  the  United  States. 

The  State  is  divided  into  24  counties,  and  the  corporation  of 
the  city  of  Baltimore.  The  counties,  with  population,  in  1890, 
are  Alleghany  (41,571);  Anne  Arundel  (34,094);  Baltimore 
(72,909);  Baltimore  city  (434,439);  Calvert  (9,860);  Caroline 
(13,766);  Carroll  (32,376);  Cecil  (25,851);  Charles  (16,191);  Dor- 
chester (24,843):  Frederick  (49,512);  Garrett  (14,213);  Harford 
(28,042);  Howard  (16,140);  Kent  (17,605);  Montgomery  (27,769); 
Prince  George  (26,451);  Queen  Anne  (18,461);  Saint  Mary’s 
(15,81 9);  Somerset(24, 155);  Talbot  (19,065);Washington(39,561); 
Wicomico  (19,016);  Worcester  (19,639). 

Hirtory. — William  Clay  home,  of  Virginia,  made  the  first 
white  settlement  within  the  present  limits  of  Maryland  in  1631. 
In  1632,  Cecil  ins  Calvert,  second  Lord  Baltimore,  obtained  a 
charter  from  Charles  I.  with  greater  power  than  had  ever  before 
been  bcetowed  on  any  colonial  proprietor.  In  1634  Cecilius 
cent  his  brother,  I Leonard  Calvert,  as  governor  of  the  colony 
with  200  emigrants.  They  landed  at  BL  Mary’s;  named  the 
colony  Maryland  in  honor  of  the  queen,  Henrietta  Maria,  and 
commenced  a permanent  settlement  there,  Claybome,  who  was 
disposed  to  make  serious  trouble  for  the  new  colonists,  was  in- 
dicted by  the  legislature  for  murders,  piracy  and  sedition,  and 
to  escape  punishment  he  fled  to  England.  Lord  Baltimore, 
though  himself  a Roman  Catholic,  welcomed  men  of  all  re- 
ligions and  of  none,  to  his  colony.  Consequently  the  colour 
had  a rapid  growth.  In  1642  an  Indian  war  commenced  which 
was  attributed  by  the  colonists  to  intrigues  of  Claybome  or  his 
followers.  In  1645  Claybome  led  a rebellion  from  Kent  Island. 
Although  formidable,  it  was  suppressed  in  August  of  the  follow- 
ing year.  For  the  next  twelve  years  the  colonv  was  in  constant 
turmoil.  The  Puri  tans  in  the  vicinity  of  Providence  (now 
Annapolis)  allied  themselves  with  Claybome.  They  increased 
rapidly  in  numbers,  and  in  1662  commissioners  from  England, 
with  whom  Claybome  was  associated,  visited  Maryland,  de- 
posed the  acting  governor,  and  fully  established  the  authority 
of  the  commonwealth.  Ix>rd  Baltimore,  after  a determined 
effort,  succeeded  in  regaining  possession  of  the  province,  and  re- 
stated Governor  Slime,  but  Claybome  interfered  and  over- 
turned the  government,  placing  it  in  the  hands  of  eommiwion- 
ers.  A civil  context  ensued  in  which  the  proprietary  party  wax 
defeated.  In  1658  Lord  Baltimore  regained  his  proprietary 
rights,  and  his  brother,  Phillip  Calvert,  was  appointed  gov- 
erned The  colonv  increased  rapidly,  containing  12,000  inhab- 
itants in  1660,  and  20,000  in  1671.  In  1689  King  William  as- 
sumed the  government  of  the  province.  In  1714  Benedict 
Charles  Calvert,  fourth  Ix>rd  Baltimore,  succeeded  his  father’s 
proprietary  rights,  and  having  heeti  educated  as  a Protestant, 
regained  his  authority  the  following  rear.  From  that  time  for- 
ward the  colony  grew  rapidly.  Baltimore  was  founded  in  1729. 
In  the  two  French  wars  Maryland  bore  an  honorable  part. 


From  1754  to  1768  Maryland  was  kept  in  constant  fear  of  In- 
dian raids.  Maryland  was  governed  by  the  Baltimore*  until 
the  revolution  of  1776,  into  which  its  people  entered  with  spirit. 
The  "Maryland  line’’  was  noted  for  its  daring,  taking  a promi- 
nent pert  in  most  of  the  decisive  hattles  of  the  war.  It  was  to 
the  congress  assembled  at  Annapolis  that  General  Washington 
resigned  his  commission.  Maryland  ratified  the  constitution  of 
the  United  State*  April  28,  17*8.  The  State  sustained  severe 
losses  in  the  war  of  1812.  In  the  late  civil  war  Maryland,  al- 
though a slave-holding  State,  was  prevented  from  leaving  the 
Union  bv  the  prompt  ami  decisive  action  of  the  federal  govern- 
ment. Since  the  war  the  State  hns  been  pushing  forward  its 
activities  in  every  direction,  and  has  been  earnestly  striving  to 
become  more  firmly  hound  to  tht  great  West.  ’The  present 
constitution  wax  adopted  in  1667.  E.  H.  F. 

MARYPORT,  a market  and  seaport  town  of  Cumber- 
land, England,  is  situated  on  the  Irish  Sea,  29  miles  south- 
west from  Carlisle.  It  is  irregularly  built,  partly  on  a cliff 
and  partly  on  the  sea-shore.  The  streets  aro  spacious,  but 
there  aro  no  public  buildings  of  importance.  The  town 
until  1750  consisted  of  a few  huts  called  Ellenfoot,  when 
a harbour  was  constructed  by  Humphrey  Seuhousc,  which 
gave  a great  impulse  to  its  prosperity.  Tho  principal 
exports  are  coal  to  Ireland  aud  pig-iron  to  the  Continent, 
the  principal  imports  timber  and  general  merchandise. 
Shipbuilding  is  carried  ou  to  a small  extent.  In  1881  the 
number  of  vessels  that  entered  from  foreign  and  colonial 
ports  was  72,  of  35,241  tons  burden  ; the  number  that 
cleared  120,  of  60,340  tons  burden.  The  coasting  trade 
is  much  more  important,  the  uumber  of  vessels  that  entered 
being  1805,  of  215,332  tons  burden,  and  the  number  that 
cleared  1753,  of  187,290  tons.  There  are  rope  and  sail- 
cloth works,  iron  foundries,  and  saw-mills,  also  brewing  and 
tanning.  The  population  of  the  urban  sanitary  district  in 
1871  was  7443,  and  in  1881  it  was  8177.  There  was  a 
Roman  camp  in  the  neighbourhood  of  Maryport,  and  th? 
district  is  rich  in  Roman  antiquities. 

MASACCIO  (1402-1429).  Tommaso  Guidi,  son  of  a 
notary,  Sor  Giovanni  di  Simone  Guidi,  of  the  family  of 
the  Scbeggia,  who  had  property  in  Castel  S.  Giovanni  di 
Val  d’Apo,  was  born  in  1402,  and  acquired  the  nickname 
of  Masaccio,  which  may  be  translated  “ Lubberly  Tom," 
in  consequence  of  his  slovenly  dressing  and  deportment 
He  loved  to  be  alone  ond  at  home,  neglected  “ appearances  " 
of  all  sorts,  and  was  constantly  wool-gathering  when  not 
intently  occupied  with  his  work  ; he  had  no  vices,  however, 
and  would  always  do  a good  turn  to  an  acquaintance. 
From  childhood  he  showed  a great  inclination  for  the  arts 
of  design,  and  he  is  Baid  to  have  studied  under  his  contem- 
porary Maaolino  da  Pauicale.  In  1421,  or  perhaps  1423, 
he  was  enrolled  iu  the  guild  of  the  spetiali  (druggists)  in 
Florence,  in  1424  in  the  guild  of  painters.  His  first 
attempts  in  painting  were  made  in  Florence,  and  then  in 
Pisa.  Next  he  went  to  Rome,  still  no  doubt  very  young ; 
although  tho  statement  that  he  returned  from  Rome  to 
Florence,  in  1420,  when  only  eighteen  or  nineteen,  seems 
incredible,  considering  what  were  the  works  which  he 
undertook  in  the  papal  city.  Thcso  included  a eerits  of 
frescos  still  extant  in  a chapel  of  tho  church  of  S. 
Clemente,  a Crucifixion,  and  scenes  from  the  life  of  St 
Catherine  and  of  St  Clement,  or  perhaps  some  other  saint 
Though  much  inferior  to  his  later  productions,  those  paint- 
ings are,  for  naturalism  and  propriety  of  representation,  in 
advance  of  their  time.  Some  critics,  however,  consider 
that  tho  design  only,  if  even  that,  was  furnished  by 
Masaccio,  aud  the  execution  left  to  an  inferior  hand ; this 
appears  highly  improbable,  as  Masaccio,  at  his  early  age, 
can  scarcely  have  held  the  position  of  a master  laying  out 
work  for  subordinates;  indeed  Vasari  says  that  Lubberly 
Tom  was  held  in  small  esteem  at  all  times  of  his  brief  life, 
fn  the  crucifixion  subject  the  group  of  the  Maries  is 
remarkable;  the  picture  most  generally  admired  is  thf t of 
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Catherine,  in  the  presence  of  Maxentius,  arguing  igaiust 
and  converting  eight  learned  doctors.  After  returning  to  . 
Florence,  Masaccio  was  chiefly  occupied  in  painting  in  ! 
the  church  of  the  Carmine,  and  especially  in  that  “ Bran- 
coed  chapel  ” which  he  has  rendered  famous  almost  beyond 
rivalry  in  the  annals  of  painting. 

. ThecHapri  lind  been  bailt  early  in  the  15th  century  by  Priico 
Michele  di  Piovkrbe*  Braucacci,  a noble  Florentine.  Masaccio's 
work  in  it  began  probably  in  1428,  mid  continued  at  intervals 
•until  ha  finally  quitted  Florence  in  1428.  There  i*  e whole  library- 
ahtlf  of  discuwion  m to  what  particular  tilings  were  done  by 
Maaoecio  and  what  by  Mnaolino,  and  long  afterwards  by  Filippino 
Lippi,  in  the  Brancaoci  chapel,  sad  also  aa  to  certain  other  point- 
ings by  Masaccio  in  the  Carmine.  Ue  begau  with  a trial  piece,  n 
majestic  figure  of  St  Paul,  not  in  the  chapel ; this  baa  perished.  A 
monochrome  of  the  Procession  for  the  Consecration  of  the  Chapel, 
regarded  aa  a wonderful  example,  for  that  early  period,  of  per- 
spective and  of  grouping,  luts  also  disappeared,  though  there  is  aotno 
suspicion  that  it  might  yet,  with  due  paina  and  research,  be 
recovered ; it  contained  portrait!  of  Branelleachi,  Donatello,  and 
many  others.  In  the  cloister  of  the  Carmine  was  discovered  in 
recent  years  a portion  of  a fresco  by  Masaccio  representing  a pro- 
cession ; but  this,  being  in  colours  and  not  fat  monochrome,  does 
not  appear  to  be  the  Brancacet  p; occasion.  Aa  regards  the 
works  in  the  Brancaeci  cltaitel  itself,  the  prevalent,"  opinion 
now  is  that  Maaolino,  who  nse-d  to  be  credited  with  a considerable 
portion  of  them,  did  either  nothing,  or  at  tlx  utmost  the  solitary 
compartment  which  represents  St  Peter  restoring  Tabitha  to  life, 
and  the  same  saint  healing  a cripple.  The  shire  which  Filippino 
Lippi  bora  in  tha  work  admits  of  fittj*  doola  ; to  him  are  due 
various  items  on  which  the  fame  of  Masaccio  used  principally  to  bo 
based — as  for  instance  the  figure  of  St  Paul  addressing  Peter  ia 
prison,  which  Raphael  partly  am»ropriat«d  ; and  hence  it  may  bo 
observed  that  aa  eloquent  and  often-qaoted  on! pouring  of  Sir 
Joshua  Reynolds  iu  praiae  of  Masa^ra  ought  in  great  p*rt  to  be 
transferred  .to  Filippino.  What  Masaccio  really  painted  in  tho 
chapel  appears  with  tolerable  certainty  to  be  as  follows,  and  ia 
am  pie  enough  to  sustain  the  high  repntstion  he  baa  always  enjoyed : 
— (1)  The  TernpUtioa  of  Adam  and  Eva  ; (2)  Peter  and  the  Tribotc- 
Money  ; (8)  The  Expulsion  from  Eden;  (4)  Peter  Prosrhiug  ; (6) 
Peter  Baptizing  ; (6)  Peter  Almsgiving  ; (7)  Peter  and  John  Curing 
the  Sick ; (8)  Peter  Restoring  to  Life  the  Son  of  King  Thcophilns  of 
Antioch  was  begun  by  Masaccio,  including  the  acjwrate  incident  of 
Pater  Enthroned,  but  a krgu  proportion  » by  Filippino ; (9)  the 
double  subject  already  allotted  to  Maaolino  may  perhaps  be  by 
Masaccio,  and  in  that  case  it  must  have  been  one  of  tbe  first  in 
order  of  execution.  A few  words  may  be  given  to  thcee  pictures 
individually.  (1)  The  Temptation  shows  a degree  of  appreciation 
of  nude  form,  corresponding  to  tbe  feeling  of  the  antique,  auch  as 
was  at  that  data  unexampled  iu  painting  (2)  The  Tribute-Money,  a 
full,  harmonious,  and  expressive  composition,  contains  a head  re- 
puted to  be  tbe  portrait  of  Masaccio  himself,— one  of  the  apostles, 
with  full  lock*,  a solid  resolute  countenance,  and  a pointed  beard. 
(8)  The  Expulsion  was  so  nroch  admired  by  Raphael  that,  with 
comparatively  slight  modifications,  h*  adopted  ii  as  bin  own  in  ono 
cf  the  subjects  of  the  Logge  of  tho  Vatican.  (6)  Peter  Baptizing 
contains  some  nude  figures  of  strong  naturalistic  desiro  ; that  of  tha 
youag  man,  prepared  for  tbe  baptismal  ceremony,  wno  stands  half- 
shivering  fas  the  raw  air,  has  always  been  a popular  favourite,  and 
arf  object  of  artistic  study.  (8)  Tar  rcatoraunn  of  the  young  man 
to  life  hu  been  open  to  much  discussion  sz  to  what  precise  subject 
was  in  view,  but  tbe  moat  probable  opinion  is  that  the  legeini  of 
King  TlimpV-il us  was  intended. 

In  1427  Masaccio  vras  living  in  Florence  with  his 
mother,  then  for  the  second  time  a widow,  and  with  his 
younger  brother  Giovanni,  a painter  of  no  distinction ; ho 
possessed  nothing  but  debt*.  In  1428  ho  waa  working, 
as  we  have  seen*  In  the  Brnncacci  chapel.  Before  the  end 
of  that  year  he  disappeared  from  Florence,  going,  as  it 
would  appear,  to  Rome,  to  evade  tho  importunities  of 
creditors.  Immediately  afterwards,  in  1429,  when  his  ago 
was  twenty-seven,  he  was  reported  dead.  Poisoning  by 
Jealous  rivals  in  art  was  rumoured,  but  of  this  nothing  is 
known.  The  statement  that  several  years  afterwards,  in 
1443,  he  was  buried  in  the  Florentine  church  of  the 
Carmine,  without  any  monument,  seems  to  be  improbable, 
and  to  depend  upon  a confused  account  of  the  dates,  which 
have  now,  after  long  causing  much  bewilderment  been 
■atisfactorily  cleared  up  from  extant  document* 

It  has  beCTi  said  that  Masaccio  introduced  intG  pamciflg 
the  plastic  boldnea*  of  Donatello,  and  carried  out  the  linear 
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perapochvo  of  Paolo  Uccello  and  Brunelleschi  (who  narf 
. xjiven  him  practical  instruction),  and  he  was  also  the  first 
! painter  who  made  some  considerable  advance  in  atmo-' 
spheric  perspective,  lie  was  the  first  to  make  the  archi- 
tectural  framework  of  his  pictures  correspond  in  a reason-; 
able  way  to  the  proportions  of  tho  figures  In  the 
Ilrancacci  chapel  he  painted  with  extraordinary  swiftness.' 
The  contours  of  tho  feet  and  articulations  in  his  pictures 
are  imperfect ; and  his  most  prominent  device  for  giving 
roundness  to  tbe  figures  (a  point  in  which  he  mode  a great 
advance  upon  his  predecessors)  was  a somewhat  mannered 
way  of  putting  the  high  hghta  upon  the  edges.  His 
draperies  were  broad  and  easy,  and  hi?  landscape  details 
natural,  and  superior  to  his  age.  In  fact,  he  led  the  way 
in  representing  the  objects  of  nature  correctly,  with  action, 
liveliness,  and  relief  Soon  after  his  death,  his  work  was 
recognized  at  its  right  value,  and  led  to  notable  advances ; 
and  all  the  greatest  artists  of  Italy,  through  studying  the 
Broncacci  chapel,  became  his  champions  and  disciples. 

Of  the  works  attributed  to  Masaccio  in  public  or  private  galleries 
hardly  any  are  authentic.  The  one  in  the  Florentine  Academy,  tha 
Virgin  and  Child  ia  the  Lap  of  Bt  Anna,  is  an  exception.  The  ao- 
'ca lied  portrait  of  Masaccio  iu  the  Uffiri  Gallery  is  more  probably 
Filippino  Lippi ; and  Filippino,  or  Botticelli,  may  be  the  real  author 
of  toe  head,  termed  a Masaccio,  in  the  Loudon  Rational  Gallery. 

MASANIELLO  (an  abbreviation  of  Towmaso  Axikllo 
or  Anello)  was  the  leader  of  the  Neapolitan  revolt  in 
July  1647.  For  many  years  the  Spanish  Government,  in 
strait*  for  money,  had  exacted  large  sums  from  the  Two 
Sicilies,  although  the  privileges  granted  by  Ferdinand  and, 
Charles  V.  had  exempted  them  both  from  taxes  on  the 
necessaries  of  life  and  from  all  external  payments  whatever. 
Now,  however,  under  Philip  IU.  and  Philip  IV.,  the  exac- 
tions, heavy  in  themselves,  were  made  more  oppressive  by 
being  farmed  out  to  contractors,  while  the  sums  raised  were 
usually  conveyed  to  Spain  and  spent  on  purposes  often  hav- 
ing no  connexion  with  Naples.  Meantime  the  industrial 
classes  were  scourged  by  the  excesses  of  the  nobility  and  tho 
lawlessness  of  banditti.  At  length,  at  the  end  of  1646,  tho 
duke  of  Arcos  demanded  a million  d scats  in  gold  ; and  it 
was  resolved  after  much  opposition  to  raise  it  from  fruit, 
one  of  the  most  important  article*  of  tood  to  a southern 
people.  Petitions  delayed  but  did  not  remove  the  tax ; on 
June  6 a toll-house  was  actually  blown  op,  but  the  viceroy 
did  not  give  way.  The  discontent  was  fomented  by 
Geuovino,  who  had  been  chosen  “ elect  of  the  people  ” (that 
is,  of  the  district  of  the  city  where  the  common  people  bed 
the  right  of!  voting)  in  1619  by  the  duke  of  Osnn&’e 
influence,  and  had  been  employed  by  him  as  an  agitator. 
After  the  duke’a  recall  he  had  been  long  in  prison,  and 
then  returned  to  Naples  and  became  a priest.  He  selected 
for  his  purpose  Mass  niello,  a fisherman  of  Naples,  then 
twenty-seven  years  old,  well  built,  intelligent,  and  very 
popular  in  the  city.  He  was  so  poor,  we  are  told,  that  ho 
was  usually  obliged  to  content  himself  with  selling  paper 
to  wrap  up  the  fish  that  others  sold.  He  had  special 
cause  too  for  hatred  to  tho  taxes : his  wife  bad  tried  to 
smuggle  a beg  of  flour  into  the  city  aa  an  infant ; she  bed 
been  imprisoned,  and  his  scanty  possessions  had  barely 
sufficed  to  pay  her  fine.  The  temporary  success  of  a rising 
at  Palermo  hud  stirred  tbe  people  to  a sense  of  their  power, 
and  very  little  was  wanted  to  produce  an  explosion.  Oo 
July  16,  the  feast  of  S.  Maria  del  Carmine,  it  waa  customary 
to  make  a aort  of  castle  which  was  defended  by  one  body 
of  youths  armed  with  stirim  and  stormed  by  another. 
Masaniello  had  been  chosen  captain  of  one  of  these  parties, 
and  got  together  four  hundred  young  men,  with  whom  he 
had  already  raised  the  cry  of  “ Down  with  the  taxes  * when 
the  crisis  waa  precipitated  by  a quarrel.  On  Sunday  tbe 
7th  a dispute  arose  in  the  market  (on  which  Masaniello** 
house  looked)  whether  the  gardeners  or  the  buyers  of  thaix 
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Trait  should  pay  the  tax.  Finally  the  owner  of  the  fruit 
(ap'd  to  have  been  a kinsman  of  Masaniello)  upset  liis 
basket,  saying  he  would  sooner  let  the  pcr|  le  have  it  for 
nothing  than  pay  the  tax.  Masanicllo  cam?  up  ; the  tax 
collectors  were  pelted  with  fruit  and  then  with  atones,  oud 
the  toll  house  was  bunt  with  cries  of — “ The  king  of  8)uin 
and  plenty  ; down  with  misgovernment  and  taxes.”  The 
viceroy  attempted  without  effect  to  quiet  the  people  by 
promises ; his  carriage  was  surrounded,  and  he  escaped 
with  difficulty  to  St  Elmo.  Meanwhile  the  populace  broke 
open  tho  prisons,  and  released  all  charged  with  offences 
against  the  custom*  In  the  evening,  by  advice  of  Genov ino, 
a meeting  elected  officers,  and  decided  on  their  demands. 
Masaniello  was  chosen  captain,  with  one  Perrone.  who  had 
been  in  the  service  of  Maddaloni,  and  at  another  time  a 
captain  of  banditti,  as  his  lieutenant  Next  day  the  people 
went  in  search  of  arras ; many  houses  of  persons  who  had 
made  themselves  obnoxious  to  the  people,  and  especially  of 
tax  Tarmsre,  were  sacked,  and  their  contents  burnt ; but 
most  of  the  historians  of  the  time  state  that  there  were  few 
attempts  to  appropriate  anything,  aod  those  few  were 
immediately  punished.  The  duke  of  Maddaloni,  a man  of 
lawless  life,  but  a decided  opponent  of  the  viceroy,  was 
selected  as  a likely  intermediary  with  the  people.  Tho 
latter  demanded  the  original  charter  granted  by  Charles  V., 
which  was  said  to  have  wrongfully  come  into  the  viceroy’s 
own  hands,  the  removal  of  all  taxes  imposed  since  Charles 
V.'s  death,  and  that  the  elect  of  the  people  should  have  as 
many  votes  as  the  representatives  of  the  nobles.  Atl  was 
granted , but  the  viceroy  made  entrenchments  to  guard  the 
approaches  to  the  castle.  Next  day  the  sacking  of  tax 
farmers’  houses  went  on.  The  viceroy  attempted  to  cheat 
the  peoplo  by  sending  documents  simply  drawn  up  by 
himself ; and  then  their  rage  burst  out.  Maddaloni  was 
seized  and  given  into  custody,  bnt  escaped  in  the  night  \>y 
Perrone’a  connivance.  The  people  were  summoned  to  arms. 
The  cardinal  archbishop  Filomarino,  who  did  his  beat  to 
mediate  between  the  parties  all  through,  came  to  them  from 
the  viceroy,  and  it  was  arranged  that  bo  should  bring  them 
the  document*  The  seizure  of  arms  went  on,  and 
Masaniello  marching  out  of  the  city  disarmed  and  took 
prisoners  four  hundred  soldiers,  while  exuH.be r body  of 
people  did  the  same  with  six  hundred  German  mercenaries. 
On  Wednesday  Perrone  made  his  appearance  at  the  head 
of  three  hundred  bandits  partly  mounted,  and  fired  upon 
Masaniello,  but  without  injuring  him.  The  people  rushed 
upon  them,  and  they  were  killed  almost  without  exception. 
Some  confessed  to  having  been  instigated  by  Maddaloni, 
and  a price  wob  set  upon  his  head.  His  brother  Giuseppe 
Caraffa  was  found  in  a monastery  and  killed,  and  his  head 
and  foot  were  set  upon  pikes.  A new  elect  of  the  people  was 
chosen,  Arpaia,  who  hod  been  a partisan  of  Genovino's  in 
the  duke  of  Osuna’s  time,  and  bad  oeen  condemned  to  the 
galley*  On  Thursday  Moddoloni’a  house  was  plundered 
and  his  property  placed  in  a heap  in  the  market  under 
guard.  The  castle  being  short  of  provisions,  Masaniello 
Bent  some  os  a present  to  the  viceroy.  The  Neapolitan 
galleys,  under  Gianettino  Doris,  arrived  the  same  day,  and 
Masaniello  refused  permission  to  land  or  to  come  nearer 
than  a mile  to  the  shore,  but  sent  provisions  on  board. 
In  fact  he  was  now  undisputed  master  of  the  city,  not 
only  organizing  tho  military  force  in  it  with  surprising 
ability,  but  dispensing  strict  though  severe  justice. 
Often  he  sat  inside  his  little  house  on  the  market,  sword 
or  loaded  gun  in  hand,  while  petitions  and  complaints 
were  handed  to  him  on  the  end  of  a pike  through  the 
window ; yet  ho  still  went  barefoot,  dressed  as  a simple 
fisherman.  The  people  having  assembled  consulted 
together  on  the  terms  of  agreement;  it  was  settled 
by  the  advice  of  Genovino  that  Masaniello  should  show 


the  articles  agreed  on  to  the  duke  at  the  palace  (he  woukl 
not  risk  himself  in  the  castle),  and  that  the  viceroy  should 
afterwards  swear  to  them  in  the  cathedral.  Toward! 
evening  tho  procession  set  out,  Masaniello  in  a dress  oi 
cloth  of  silver  pressed  upon  him  by  the  archbishop.  A a 
immense  concourse  of  armed  men,  estimated  at  one  hundred 
and  forty  thousand,  lined  the  way  or  accompanied  him. 
Before  thorn  went  a trumpet  proclaiming  I’tiw  il  ri  eft 
Sjxigna  «f  il  faMwimo  po/xrfo  di  Napoli.  Before  enter* 
ing  the  palace  he  exhibited  the  charter  brought  by  the 
archbishop,  and  charged  them  not  to  lay  down  their  arms 
till  they  had  received  the  confirmation  of  their  rights  from 
the  king  of  Spain.  “If  I do  not  return  in  an  hour,"  be 
added,  “ wreck  the  city.”  Ho  was  received  by  the  viceroy 
as  an  equaL  All  the  conditions  wore  agreed  to,  the  chief 
being — that  the  elect  of  the  people  should  have  as  many 
votes  as  the  nobles;  that  all  taxes  should  be  removed 
except  those  already  existing  in  Charles  V.’s  time ; that  the 
viceroy  should  get  the  articles  ratified  by  the  king  within 
three  months ; that  no  punishment  should  be  inflicted  on 
those  who  had  taken  part  in  the  rising;  and  that  the 
people  should  keep  their  arms  till  the  ratification.  On 
the  Friday  Masaniello  dismissed  most  of  his  follower*  to 
their  work,  keeping  a patrol  of  four  men  aod  a corporal 
in  each  street  Next  day  the  ceremony  in  the  cathedral 
tcok  place;  the  duke  of  Canjano  read  the  article*, 
Masaniello  meanwhile  correcting  and  explaining,  and  the 
viceroy  solemnly  swore  to  observe  them.  Then  Masaniello 
tore  off  his  rich  dress ; it  was  time,  he  said,  to  return  to 
his  fish.  And  indeed  from  this  time  began  his  ruin.  For 
a week  tho  care  of  a city,  with  hundreds  of  thousands  of 
inhabitants,  had  rested  upon  him ; he  had  been  general, 
judge,  legislator,  aod  during  the  whole  time  he  had  hardly 
slept  or  eaten,  the  latter  through  dread  of  poison;  no 
wonder  if  the  fisherman’s  brain  reeled  under  all  this.  His 
justice  had  been  severe,  but  hitherto  it  had  struck  men 
who  deserved  punishment,  the  oppressor,  the  robber,  the 
hired  cut-throat;  henceforth  every  one  who  ventured  to 
contradict  him  risked  his  life,  and  the  only  man  who  could 
persuade  him  to  mercy  was  the  good  archbishop.  Five 
hundred  in  all,  it  is  said,  were  put  to  death  by  bis  order ; 
though  it  is  probable  that  they  were  few  compared  to  the 
lives  taken  a short  time  afterwards  by  the  viceroy  iu 
defiance  of  his  plighted  word.  Next  day  in  fact  the  duke 
set  to  work  ; Genovino  was  made  president  of  the  chamber 
in  order  to  detach  him  from  Masaniello,  for  which  he  was 
the  more  ready  as  Masaniello  was  no  longer  the  tool  he 
wanted.  Genovino  had  already  prevented  the  demand 
for  the  surrender  of  St  Elmo,  which  could  easily  have 
been  enforced,  as  the  fort  was  not  provisioned.  Carlo  and 
Salvatore  Cataneo  with  two  others  offered  to  the  viceroy 
to  murder  Masaniello,  and  he  welcomed  their  services* 
On  Sunday  Masaniello  £ave  orders  for  laying  down  arms 
and  submitting  to  the  viceroy,  which  were  obeyed  in  some 
quarters  of  the  city  before  they  could  be  recalled.  He 
tried  in  vain  to  get  tho  viceroy  to  accompany  him  to 
Posilippo,  where  he  drank  deeply,  and  in  reckless  extra* 
vagance  threw  gold  into  tho  water  to  be  dived  for.  Next 
day  his  violence  continued ; he  struck  bis  followers  in  the 
street,  and  condemned  several  of  his  officers  to  death  for  not 
immediately  executing  his  order*  He  cut  out  the  head 
from  a picture  of  Maddaloni  and  set  it  on  a pike.  Vitale 
his  secretary,  sent  on  a message  to  the  viceroy,  talked  of  his 
intention  to  raise  a million  ducats  for  the  king  by  means 
of  forced  gifts  from  the  rich ; Vitale  was  detained  in  the 
castle  on  some  pretext,  and  on  leaving  next  morning  was 
killed  by  the  people  of  the  quarter,  who  had  returned  to 
their  allegiance.  On  Tuesday  tho  16th,  the  feast  of  S. 
Maria  del  Carmine,  Masaniello  went  up  into  the  pulpit,  and 
in  a wiki  harangue  recapitulated  his  service*  lie  knew,  be 
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said,  his  death  was  near  at  hand ; then  tearing  open  his  dress 
lie  showed  hits  body  emaciated  by  fatigue  and  want  of  food. 
After  some  more  wild  talk  he  was  disarmed  and  confined  in 
a cell  in  the  monastery.  There  the  quiet  seems  to  have 
restored  him ; but  his  assassins  soon  broke  in ; he  turned 
to  meet  thorn ; five  shots  were  at  once  fired,  aqd  he  fell 
dead.  His  head  was  cut  off  and  carried  through  the 
streets,  while  his  body  was  dragged  about  for  a while  and 
then  buried  outside  the  city.  Next  day  some  boys  went 
and  dug  up  the  body,  washed  it,  and  took  the  head  from 
the  guard  iu  charge  of  it.  The  Neapolitans  forgot  the 
excesses  of  the  laBt  few  days,  and  only  remembered  the 
leader  who  had  won  them  their  great  victory.  People 
plucked  out  his  hairs  and  preserved  them  as  relics,  some 
even  prayed  to  him  as  a saint  All  the  priests  of  the  city 
officiated  at  the  funeral,  and  even  th«  viceroy  was  repre- 
sented by  eight  of  Iris  pages.  (c.  H.  b.) 

MAS  AY  A,  a town  in  Nicaragua,  Central  America,  on 
the  east  sido  of  the  Lake  of  Masaya,  about  55  miles  south- 
east of  Managua,  and  25  miles  north-west  of  Granada. 
The  population,  mostly  of  Indian  blood,  is  estimated  at 
15,000  or  16,000 ; but,  as  nearly  every  house  has  its  orchard 
or  garden,  the  buildings  are  spread  over  a much  larger  area 
titan  this  would  suggest.  Previous  to  1871,  when  a steam- 
pump  was  erected,  all  the  water  required  had  to  be 
carried  from  the  lake,  which  lies  340  feet  below  the  level 
of  the  town.  The  volcano  of  Masaya  on  the  opposite  6ide 
of  the  lake  was  active  at  the  time  of  the  conquest  of 
Nicaragua  in  1522,  and  the  conquerors,  thinking  the  lava 
they  saw  was  gold,  had  themselves  lowered  into  the 
crater  at  the  risk  of  their  lives ; it  hud  a great  eruption  in 
1670,  and  began  to  smoke  again  in  1860. 

MASCARA,  a fortified  town  of  Algeria  In  the  province 
of  Oran,  60  miles  south-east  of  Oran,  lies  at  a height  of 
1900  feet  above  the  sea,  on  the  southern  slope  of  the  first 
chain  of  the  Atlas  mountains,  and  occupies  two  small  bills 
separated  by  the  Oued  Toudman.  The  walls,  upwards  of 
2 miles  in  circuit,  and  strengthened  by  bastions  aud 
towers,  give  the  place  a somewhat  imposing  appearance ; 
the  French  part  of  the  town  is  substantial  and  clean ; and 
among  the  public  buildings  are  three  mosques  (one  used 
as  a church,  another  as  a granary),  a large  hospital,  a small 
theatre,  and  the  usual  establishments  attaching  to  the  scat 
of  a sab-prefect  and  the  centre  of  a military  subdivision.  A 
public  garden  of  10  acres  has  been  laid  out  iu  the  ravine. 
The  population  was  9442  in  1S66,  and  9240  in  1872. 

Mascara  (£.#.,  place  of  soldiers)  was  the  capital  of  a bcylilc  daring 
the  Spanish  occupation  of  Oran  from  the  16th  to  the  close  of  the 
18th  century;  but  for  tho  most  of  that  period  it  occupied  a site 
about  2 miles  distant  from  the  present  position.  On  the  rcmornl 
of  the  bey  to  Oran  its  importance  rapidly  declined  ; and  it  was  quite 
an  insignificant  place  when  in  1832  Abd-cl-Kadir,  who  had  been 
born  in  the  neighbourhood,  chose  it  as  the  scat  of  his  power.  It  was 
laid  in  ruins  by  the  French  under  Marshal  Claused  and  the  duke  of 
Orleans  in  1835,  and,  being  again  occupied  by  Abd-el-Kadir  in 
1838,  was  again  captured  in  1841  by  Bugcaud  and  Lamoricifere. 

MAdCARENE  ISLANDS,  or  Mascarenhas,  a group 
in  the  Indian  Ocean  to  tho  cast  of  Madagascar,  consisting 
of  Mauritius  (flu  do  France),  R6union  (Bourbon),  and 
Rodriguez.  Mauritius  and  Rodriguez  belong  to  Great 
Britain,  Reunion  to  France.  The  collective  title  is  derived 
from  the  Portuguese  navigator  Garcia  Mascarenhas,  by 
whom  Bourbon,  at  first  called  Mascarenhas,  was  discovered 
in  1505. 

MASCARON,  J crus,  was  born  at  Marseilles  in  1 634,  and 
died  at  his  diocesan  city  of  Agen  in  1703.  His  father  was 
an  advocate,  and  be  was  himself  intended  for  the  law,  but 
he  preferred  the  church.  As  a member  of  the  Oratorian 
congregation  he  preached  in  different  provincial  towns, 
beginning  with  Saumur,  and  in  all  produced  a great  effect. 
Then  he  went  to  Paris  and  quickly  established  his  reputa- 
tion at  a time  when  the  court,  dissolute  enough  iu  manners, 
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had  already  begun  to  exercise  its  connoisseurehlp  in  matters 
of  kacred  eloquence.  Several  complimentary  speeches  of 
Louis  XIV.  to  Mascaron  are  handed  down  by  tradition. 
He  was  not,  however,  in  the  ordinary  sense  a courtier ; or 
if  so  he  was  a very  bold  and  adroit  one.  In  Lent  1669  he 
preached  before  the  king  against  adultery  iu  the  strongest 
terms.  Either  from  respect  for  him  or  to  get  rid  of  him 
Louis  made  him  bishop  of  Tulle,  bat  he  still  continued 
occasionally  to  preach  and  to  deliver  ominous  fu*cbre$ 
before  the  court.  His  reputation  for  these  was  so  high 
that  the  king  not  unfrequcntly  indicated  subjects  to  him 
himself.  His  crowning  success  in  this  way  was  his  funeral 
sermon  on  Turenne  iu  1 67 5.  He  was  afterwards  translated 
to  Ageu,  where  he  died,  oa  has  been  said  ; but  his  appoint- 
ment was  not  a banishment,  and  he  was  summoned  more 
than  once  to  preach  before  the  court,  notably  in  his  sixtieth 
year,  when  Louis  is  said  to  have  remarked  to  him, u Votre 
eloquence  n’a  pas  vieilli.”  Mascaron,  though  the  contem- 
porary of  Bossuet,  belongs  to  ou  older  school  .of  oratory. 
His  style  is  unequal,  and  his  tasto  not  alwrays  suro,  but 
occasionally  be  has  much  vigour.  Besides  the  Turenne 
address  his  funeral  sermou  on  the  chancellor  Siguier  ranks 
as  his  chief  performance.  These,  with  other  similar  pieces, 
were  collected  and  edited  by  Father  Borde,  a member  of  tho 
author’s  own  congregation,  in  1740. 

MASCHERONI,  Lorenzo  (1750-1800),  an  Italian 
geometer,  was  professor  of  mathematics  at  the  university 
of  Pavia,  and  published  a variety  of  mathematical  works, 
the  best-known  of  which  is  liis  Geometria  del  Compauo 
(Pavia,  1797),  a body  of  constructive  geometry  in  which 
the  use  of  the  circle  alone  is  postulated.  Many  of  the 
solutions  are  most  ingenious,  and  some  of  the  constructions 
of  considerable  practical  importance. 

Tlio  English  reader  will  find  a eoplona  extract  from  Maacheronf* 
work  in  Lealie’s  Geometry,  SU  ed.,  p.  204.  There  is  a French 
translation  by  Caratte  (Paris,  1798),  who  also  wrote  a biography  of 
MaschtronL 

MASINISSA,  a Numidian  prince  whose  history  is 
closely  intertwined  with  that  of  the  wars  between  Rome 
and  Carthage.  With  true  barbarian  fickleness,  aud  a keen 
eye  to  his  own  interests,  he  espoused  now  one  side  now 
the  other,  inclining  however  on  the  whole  decidedly  in 
favour  of  Rome,  so  much  so  indeed  os  to  be  spoken  of  by 
Roman  orators  and  historians  as  “ a most  faithful  ally  of 
the  Roman  people.”  He  was  tho  son  of  a Numidian 
king  or  chief,  Gala,  whose  dominions  coincided  with  the 
eastern  portions  of  Nunridia,  and  thus  bordered  on 
Carthaginian  territory,  or  what  is  now  Tnuis.  He  was 
educated,  like  many  of  tho  Numidian  chiefs,  at  Carthage, 
learnt  Latin  and  Greek,  it  is  said,  and  was  in  short  an 
accomplished  as  well  as  a naturally  clever  man.  Although 
his  kingdom  was  nominally  independent  of  Carthage,  it 
really  stood  to  it  in  a relation  of  vassalage  ; it  was  directly 
under  Carthaginian  influences,  and  was  imbued  to  a very 
considerable  exteut  with  Carthaginian  civilization.  It 
was  to  this  that  Masinissa  owed  his  fame  and  success ; he 
was  a barbarian  at  heart,  but  he  had  a varnish  of  culture, 
and  to  this  he  added  the  craft  aud  cunning  in  which 
Carthaginian  statesmen  were  supposed  to  excel  While 
yet  a young  man,  ho  drove  his  neighbour  Syphax, 
prince  of  western  Numidia,  out  of  the  country  now  known 
as  Algiers,  and  forced  him  to  fly  to  the  Moors  in  the 
extreme  west  of  Africa.  Soon  afterwards  ho  appears  in 
Spain,  fighting  for  Carthage  with  a large  force  of  Numidian 
cavalry  against  the  Komaus  under  the  two  Scipios.  The 
defeat  of  the  Carthaginian  army  iu  206  ac.,  which  for  a 
time  at  least  gave  the  Homans  complete  mastery  of  the 
south  of  Spain,  led  him  to  desert  his  old  allies  and  to  cast 
in  his  lot  with  the  fortunes  of  Home.  The  famous 
Scipio  Africanus  is  said  to  have  cultivated  his  friendship 
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and  done  all  bo  could  to  secure  bis  services  for  his  MASKELTNE,  Netil  (1732-1811),  astronomer-royal 
country.  Masinissa  now  quitted  Spain  for  • while  for  at  Greenwich  for  nearly  half  a century,  was  born  in  London 
Africa,  and  was  again  engaged  in  a war  with  Syphax,  in  October  6, 1732.  The  great  solar  eclipse  of  174S  seems  to 
which  be  was  so  decidedly  worsted  that  he  found  himself  bare  maxlea  deep  impression  upon  him  ; and  after  toadying 
at  last  merely  tbe  head  of  a small  band  of  marauders,  and  divinity  at  Trinity  College,  Cambridge,  of  which  he  was 
was  obliged  to  confine  his  movements  to  the  coast  elected  a fellow  iu  175G,  he  determined  to  devote  himself 
Scipio's  arrival  in  Africa  in  204  gave  him  another  chance,  wholly  to  astronomy  He  early  became  intimate  with 
and  no  sooner  had  ho  joined  the  Homan  general  than  Bradley,  and  in  17GI  was  deputed  by  the  Boyal  Society  to 
he  qnito  crushed  his  old  enemy,  Syphax,  and  captured  make  observations  of  tbe  transit  of  Venus  at  St  Helena. 
Cirta  (Constantineh),  the  capital  of  Syphax.  Here  occurs  During  the  voyage  ho  introduced  into  navigation  the 
the  romantic  story  of  Sophonisba,  daughter  of  the  determination  of  longitude  by  lunar  distances,  a method 
Carthaginian  Hosdrubal,  who  had  been  promised  iu  which  Mayer’s  recently  published  tables  had  made 
marriage  to  Masinissa,  but  who  had  subsequently  become  practically  possible.  In  17G3  ho  undertook  a voyage  to 
the  wife  of  Syphax.  Masinissa,  it  is  said,  wedded  her  Barbados  to  test  Harrison’s  watches,  which,  however, 
immediately  after  his  victory,  but  was  required  by  Scipio  he  reported  to  be  inferior  to  the  method  of  lunars  for 
to  dismiss  her  os  a Carthaginian,  and  consequently  an  determining  longitude;  In  17G5  he  succeeded  Bliss  mm 
enemy  to  Rome.  To  save  her  from  such  humiliation  he  astrouomerroyal,  and  thereafter  devoted  himself  with 


sent  her  poison,  with  which  she  destroyed  herself. 
Masinissa  was  now  accepted  os  a thoroughly  loyal  ally  of 
Rome,  and  was  confirmed  by  Scipio  in  the  possession  of 
his  hereditary  kingdom.  In  the  decisive  battle  of  Zaraa, 
202  B.C.,  which  witnessed  Hannibal’s  downfall,  he  com- 
manded the  cavalry  on  Scipio’s  right  wing,  and  materially 
assisted  the  Roman , victory.  For  his  services  on  that 
great  day  he  had  given  him,  under  a treaty  with  Rome,  the 
kingdom  of  Syphax  with  its  capital  Cirta,  and  thus  under 
Roman  protection  he  became  master  of  the  whole  of 
Numidia,  and  his  dominions  completely  enclosed  the 
Carthaginian  territories,  now  straitened  and  reduced  at 
the  close  of  the  Second  Punic  "War. 

Masinissa  was  still  far  from  satisfied,  and  it  would  seem 
that  he  almost  had  thought*  of  annexing  Carthage  itself 
with  the  connivance  of  Roma  He  spared  no  opportunity 
to  harass  and  annoy  the  city  by  pressing  unfair  claims 
to  some  of  its  best  and  oldest  possessions,  and  threatening 
perpetual  encroachments.  In  a war  which  soon  followed 
he  was  successful;  the  remonstrances  of  Carthage  with 
Home  on  the  behaviour  of  their  ally  were  answered  bv 
deputing  Scipio  to  arbitrate  in  the  quarrel,  but,  as  though 
intentionally  on  the  part  of  Rome,  no  definite  settlement 
was  arrived  at,  and  thus  the  relations  between  Masinissa 
and  tbe  Carthaginians  were  still  unfriendly.  Rome,  it  is 
certain,  deliberately  favoured  her  ally’s  unjust  claims  with 
the  view  of  keeping  Carthage  weak.  Masinissa  too  was 
canning  enough  to  retain  the  friendship  and  good  opinion 
of  the  Roman  people  by  helping  them  with  liberal  supplies 
in  their  wars  in  the  East,  with  Perseus  of  Maccdon  and 
with  Antiochus.  As  soon  as  Carthage  seemed  to  be 
recovering  herself,  and  some  of  Masinissa’s  partisans  were 
driven  from  the  city  into  exile,  his  policy  was  to  alarm  the 
fears  of  Rome,  till  at  last,  in  149,  war  was  declared, 
the  Third  Punio  War,  which  ended  in  the  final  and  utter 
overthrow  of  Carthago.  The  king  bore  some  part  in  the 
negotiations  which  preceded  the  war,  and  died  soon  after 
its  commencement  in  148  B. a,  after  a life  of  ninety  and  a 
reign  of  sixty  years. 

Masinissa  was  an  able  ruler  and  a decided  benefactor  to  Numidia, 
the  resources  of  which  he  developed,  while  he  converted  a people 
which  had  been  little  better  than  a plundering  tribo  into  a settled 
and  civilized  population,  and  out  of  robbers  and  marauder*  made 
efficient  and  disciplined  soldiers.  To  his  sons  he  bequeathed  a well- 
stored  treasury,  a formidable  army,  and  em  » fleet  Cuts,  his 
capital,  became  a famous  centre  of  Phoenician  civilization.  In  fact 
Masinissa  changed  for  the  latter  the  whole  aspect  of  a great  part  of 
northern  Africa.  He  had  much  of  the  Arab  nature,  was  singularly 
temperate,  and  eqoal  to  any  amount  of  fatigue.  His  fidelity  to  Rome 
was  not  tho  fidelity  of  principle,  but  merely  that  of  temporary  ex- 
pediency ; it  is  in  the  really  good  work  ho  did  for  hi  country 
that  the  noblest  siJe  of  his  character  comes  into  display. 

For  SUkSntiM.  LJry  snS  Saltaft'a  Ju^vriha  mart  be  «j>rcUiiy  eonssbed  by 
•choUra.  E0n»l»h  render*  m*y  be  referred  to  a re  nr  foil  anlcle  in  Smith  • 
iHttioa+rt  if  Cfattical  JHogropMf,  «Uo  to  Jtomrnicn  e Ihiloty  p f Re  me  end 
Fiemtifi  iKtvrti. 

MASK,  or  Majque.  See  Da  ami,  voL  vii.  p.  431  sq. 


singular  euergy  to  the  duties  of  his  office,  which  he  bald 
till  his  death,  February  9,  1811. 

Maslcelvne’s  first  contribution  to  astronomical  literature  was  **A 
Proposal  lor  Discovering  the  Annual  Parallax  of  Sirius.**  published 
in  17G0  ih  tho  Philosophical  Transactions,  in  which  also  most  of 
his  later  original  memoirs  appeared — e.g.,  his  observations  of  the 
transit  of  Venus  (1761  and  1766),  observations  on  the  tides  at  St 
Helens  '1762),  astronomical  observations  at  St  Helens  (1764)  and 
at  Barbados  (1764).  In  1763  he  published  a small  octavo,  Tks 
British  Manner's  Guide,  which  contains  the  valuablo  suggestion 
that,  in  order  to  facilitate  the  finding  of  longitude  at  sea,  lunar  dis- 
tances should  he  calculated  beforehand  for  each  year  and  pu  blinked 
In  a form  accessible  to  navigators.  This  suggestion,  the  germ  of  the 
Nautical  Almanac,  was  approved  of  by  the  Government,  and  undrr 
the  care  of  Maskalyne  the  Nautical  Almanac  for  1767  was  nuU- 
lishcd  In  1766.  During  the  remainder  of  bis  life  Maskelyc* 
continued  to  superintend  the  publication  of  this  invaluable  atimul* 
the  Nautical  Almanac  for  1815  being  the  last  which  he  pre|«mL 
Another  valuable  service  which  he  rendered  astronomy  was  his  in- 
ducing the  Government  to  pnnt  his  observations  annually.  Flam- 
steed's and  Bradley's  observations  bad  been  private  property,  a ml 
were  published  u such.  The  result  of  Maskelvne's  action  was  the 
accumulation  and  rapid  dissemination  of  a long  senes  of  obser- 
vations which  from  their  continuity  and  accuracy  have  been  of 
inestimable  value  to  astronomers,  and  form  along  with  the  Nautical 
Almanac  his  moat  lasting  monument  The  rholt  work  of  tbe  ob- 
servatory was  carried  on  by  him  and  hit  one  assistant  in  a moat 
methodical  manner,  Greenwich  being  in  point  of  organization  second 
to  none  amongst  the  observatories  of  the  day.  He  introduced 
several  improvements  in  the  use  of  tbe  instruments,  being,  far 
example,  the  first  astronomer  wlio  measured  to  tenths  of  a second; 
and  he  prevailed  upon  the  Government  to  replace  Bird's  mural  quad- 
rant, which  hod  become  untrustworthy,  by  a repeating  circle  of  • 
feet  in  diameter.  The  new  instrument  was  constructed  by  TrocHfe. 
ton  ; but  Maskelvne  did  not  live  to  see  it  completed.  In  1772  be 
suggested  to  the  Royal  Society  the  famous  Schebnllkm  experiment 
for  the  determination  of  the  earth'a  density.  Forty  years  previously 
Bonguer  had  demonstrated  by  experiment  that  Chimborazo  b 
South  America  affected  the  direction  of  the  plumb-line  quite 
appreciably;  but  his  observations  were  not  mode  with  sufficient  oar* 
to  deduce  therefrom  any  trustworthy  result.  Maakelyno's  experi- 
ments were  made  in  1774  (see  Philosophical  Trunsadims  for  1 775k 
the  apparent  difference  of  latitude  between  two  stations  on  opposite 
sides  of  the  mountain  being  compared  with  the  real  difference  at 
latitude  obtained  by  triangulaticn.  From  Moskrlvnc's  observation* 
Hutton  deduced  by  laborious  calculations  that  tlw>  density  of  Uw 
earth  was  4 o time*  that  oi  pure  water.  Playfair  sularqnently 
estimated  with  greater  accuracy  tho  mass  of  Schehallion,  and 
obtained  4*7 for  tne  earth's  mean  density.  Maskclync  also  took* 
great  interest  in  various  geodeal  cal  operations,  notably  the  measure- 
ment of  the  length  of  a degree  of  latitude  in  Maryland  and  Pennsyl- 
vania {Philosophical  Transaction*,  1766),  which  was  carried  out  by 
Mason  and  Dixon  in  1766-68,  and  later  the  determination  of  tbs 
relative  longitude  of  Greenwich  and  Paris  (Philosophical  Transar- 
tio:ts,  1787).  Cassini,  Legendre,  and  M&hain  conducted  the  truur- 
gnlation  on  the  French  side;  on  the  English  side  the  work  was  carried 
on  under  the  superintendence  of  General  Roy.  This  triangulatioa 
was  the  beginning  of  tbe  grest  trigonometrical  survey  which  has 
sinco  been  extended  all  over  tb*  country.  A volume  of  Sdtetiena 
(London,  1812)  contains  several  jwpers  that  were  published  by 
Alaskelyno  os  additions  to  the  Nautical  Almanac.  His  oWre^Uass 
fill  three  largo  folio  volumes,  and  many  of  them  were  reprinted  m 
Vince's  Astronomy. 

MASKINONGE  See  Pule. 
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MASOLINO  DA  PANICALE  (1383-c.  1440).  The  where  ho  translated  the  Bible  into  two  dialects  of  their 
life  and  art-work  of  this  Florentine  painter  were  related  by  language,  and  also  conducted  a training  college  for  native 
Vasari  in  a form  which  is  partly  demoost rated  and  pertly  preachers  and  teachers.  Iu  1852  he  published  a book  of 
iaferred  to  be  highly  incorrect  We  shall  follow  the  great  value  on  the  fauna  and  flora  of  British  Burmah,  of 
account  supplied,  and  in  many  respects  carefully  vouched,  which  an  im|>roved  edition  appeared  in  1860  under  the 
by  Messrs  Crowo  and  Cavalcaselle.  title  Brtrwah,  Us  People  aud  Afalural  Products.  He  was 

Masolino  (a  name  which  corresponds  to  “ Tommy  ”)  was  also  the  author  of  a grammar  aud  vocabulary  of  the  Pali 
said  to  have  been  bom  at  Pan  wale  di  Vaklel&a,  near  language,  besides  various  translations  from  it  and  other 
Florence.  It  is  more  probable,  however,  that  be  was  bom  Indian  dialects.  He  died  at  itangoon,  March  3,  1874. 
in  Florence  itself,  his  father,  Cristoforo  Fiui,  who  was  an  See  his  autobiography.  The  Slay  of  a Working  Man's  Lift. 
“imblancatnre  ” or  whitewaiber,  having  been  domiciled  unUk  Sketches  of  Travel,  1870. 

in  the  Florentine  quarter  of  S.  Crvca.  There  is  reason  to  MASON,  George  Hemming  (1818-1872),  AR.A* 
believe  that  Tommaso,  nicknamed  Masolino,  was  a pupil  was  born  at  Whitley,  in  1818,  the  eldest  son  of  aStafford- 
of  the  painter  Stamina,  and  was  principally  influenced  shire  county  gentleman.  Intended  for  the  medical  profes- 
in  style  by  Antonio  Venexiuno  ; ho  may  probably  enough  sion,  ho  studied  for  five  years  under  Dr  Watt  of  Binning- 
have  become  in  the  sequel  the  master  of  Masaccio.  His  ham , but  he  had  no  taste  for  science;  all  his  thoughts 
birth  took  place  in  1383;  his  death  later  than  1429,  were  given  to  art.  In  1844  ha  abandoned  medicine  and 
perhaps  as  late  as  1 440.  The  only  works  which  can  with  travelled  for  a time  on  the  Continent,  visiting  France, 
certainty  be  assigned  to  him  are  a series  of  wall  paintings  Germany,  and  Switzerland,  and  finally  settling  in  Homo, 
executed  towards  1428,  commissioned  by  Cardinal  Branda  His  pencil  was  busy  with  the  picturesque  scenery  that 
Oust  igli  one,  in  the  church  of  Caatiglione  d’Olona,  not  far  surrounded  him,  and  with  hardly  any  instruction,  exoept 
from  Milan,  and  another  series  in  the  adjoining  baptistery,  that  received  from  nature  and  from  the  Italian  pictures 
The  first  set  is  signed  as  painted  by  “Matolinus  de  that  met  his  eye,  he  gradually  acquired  the  painter's  skill. 
Florcntia.”  It  was  recovered  in  1843  from  a coating  of  At  least  two  important  works  are  referable  to  this  period, — 
whitewash,  and  is  not  a little  damaged  ; its  subject-matter  is  Ploughing  in  the  Campagna,  shown  in  the  lloyal  Academy 
taken  from  the  lives  of  the  Virgin  and  of  Sta  Lawrence  and  of  1857,  and  In  the  Salt  Marshes,  Campagna,  exhibited  in 
Stephen.  The  series  in  the  baptistery  relates  to  the  life  the  following  year.  After  Mason's  return  from  the  Cocti- 
and  death  of  John  the  Baptist  The  reputation  of  Masolino  nent,  in  1858,  when  he  settled  at  Wetley  Abbey,  he  coo- 
bad  hitherto  rested  almost  entirely  upon  the  cofi&iderablo  tinued  to  paint  Italian  subjects  from  studies  made  during 
share  which  he  was  supposed  to  have  had  in  the  celebrated  his  foreign  tour,  and  then  his  art  began  to  touch,  in  a 
frescos  of  the  Brancacci  chapel,  in  the  church  of  the  wonderfully  tender  and  poetic  way,  the  peasant  life  of  his 
Carmiao  in  Florence ; be  was  regarded  as  the  precursor  of  native  England,  and  especially  of  his  native  Staffordshire, 
Masaccio,  and  by  many  years  tae  predecessor  of  Filippino  ) and  tbo  homely  landscape  in  the  midst  of  which  that  life 
Lippi,  in  the  execution  of  a large  proportion  of  theso  was  set  The  first  picture  of  this  dose  wss  Wind  ou  the 
works.  Now,  however,  from  a comparison  of  the  Wolds,  and  it  was  {allowed— along  with  much  else — by 
Caatiglione  with  the  Brancacci  frescos,  aud  from  other  the  painter’s  three  greatest  works — the  Evening  Hymn, 
data,  it  is  greatly  doubted  whether  Masolino  had  any  hand  1868,  a bond  of  Staffordshire  mill-girls,  seen,  their  figures 
at  all  in  the  latter  series.  Possibly  he  painted  in  the  dark  against  the  sunset,  returning  from  their  work,  singing 
Braucacci  chapel  certain  specified  subjects  which  ore  now  as  they  walk;  Girls  Dancing  by  the  Sea,  1869  ; and  the 
either  destroyed  or  worked  over.  Of  other  and  still  existing  Harvest  Moon,  1872.  Mason  had  long  suffered  from  heart 
subjects,  hitherto  assigned  to  Masolino  on  the  authority  disease,  which  carried  him  off  on  tho  22d  of  October  1872. 
of  Vasari  and  later  writers,  the  authorship  is  now  more  In  his  work  he  laboured  under  the  doable  disadvantage  of 
reasonably  ascribed  to  Masaccio, — except  only  that  one  feeble  and  uncertain  health,  and  a want  of  thorough  art- 
co apartment,  that  which  represents  in  one  half  Peter  training,  and  consequently  his  pictures  were  never  pro- 
reviving  Tabiths  (or  curing  Petronilla),  and  in  tho  other  duced  easily,  or  without  strenuous  and  lung-continued 
half  Peter  and  John  healing  a cripple,  remains  in  euspenso  effort  His  art  is  great  in  virtue  of  the  solemn  pathos 
between  Masaccio  and  Masoliuo.  In  the  Castiglione  which  pervades  it,  of  tho  dignity  and  beauty  which  it 
frescos  there  is  some  tenderness  of  expression,  and  tho  reveals  in  rustic  life,  of  its  keen  perception  of  noble  form 
nude  figures  are  studied  with  an  amount  of  care  superior  and  graceful  motion  and  of  rich  effects  of  colour  and  sub- 
to  their  epoch ; generally  the  parts  are  weli  made  out,  but  dued  light  In  motif  and  treatment  it  has  most  in  com- 
without  unity  of  composition,  or  mastery  of  perspective,  rnon  with  tho  art  of  Millet  and  Jules  Breton,  and  of 
or  of  contrast  and  chiaroscuro.  Tho  merit  of  these  works  Frederick  Walker  among  Englishmen.  An  interesting 
is  not  to  be  compared  with  that  of  the  Brancacci  frescos,  collection  of  Mason’s  pictures  was  brought  together  by  the 
unless  in  tho  single  instance  above  excoptcd.  Burlington  Club  shortly  after  his  death. 

Tho  now  ascertained  facts  of  Maaolino’s  life  are  that  MASON,  William  (1725-1707),  was  about  the  begin- 
to  wards  1 423  he  entered  the  service  of  Filippo  Scolari,  the  ning  of  tho  last  quarter  of  tho  18th  century  one  of  the 
Florentine-born  obcigespan  of  Temeswar  in  Hungary,  that  most  eminent  of  living  poets,  but  his  eminence  was  owing 
he  stayed  in  conaeqneneo  some  time  in  that  country,  to  the  lowness  of  the  poetic  level  at  the  time.  He  is  now 
and  that,  returning  towards  1427  to  Italy,  he  painted  the  held  in  remembrance,  not  by  his  poetry,  but  by  his  having 
works  iu  Castigliomx  Thus  he  resettled  in  Lombardy,  been  the  friend,  the  literary  executor,  and  the  biographer 
uot  in  Florence ; nor  is  there  anything  to  show  that  lie  of  Gray.  Born  in  1726,  the  son  of  a Yorkshire  clergyman, 
returned  to  his  Tuscan  home  at  a later  date.  entered  of  St  John’s  College,  Cambridge,  in  1742,  he  took 

MASON,  Francis  (1799-1874),  on  American  missionary,  his  bachelor’s  degree  in  1745,  and  seems  to  have  at  once 
son  of  m shoemaker  in  York,  England,  was  born  April  2,  decided  steadily  on  a literary  career,  reading  little  or 
1799.  Alter  emigrating  to  the  United  States  in  1818,  he  nothing,  Gray  says,  but  writing  abundance.  Pope  died 
practised  there  the  trade  he  had  learned  from  his  father;  in  1744,  and  the  aspiring  young  poet  lamented  him  os 
but,  having  studied  languages  with  his  minister  at  Canton,  j "Musaeus*  in  a careful  imitation  of  Milton’s  Lyeidas, 
Massachusetts,  he  in  1827  entered  the  Newton  theological  * showing  an  ear  for  the  music  of  verse  aud  considerable 
institution.  In  1830  he  was  sent  by  the  American  I skill  in  weaving  words  together,  hut  not  a spark  of  original 
Missionary  Union  to  labour  among  the  Karens  in  Burmah,  [ force.  By  Ins  Musset*  (1747)  Mason  attracted  the 
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nodes  of  Gray,  and  through  his  influence  was  elected  a 
fellow  of  Pembroke  College.  Mason  was  Gray's  attached 
friend,  admirer,  and  poetical  pupil  to  the  end  of  the  greater 
poet's  life.  More' fancy  than  judgment,  and  indolence  in 
reading,  wars  the  chief  faulta  that  Gray  found  in^hia  young 
friend.  With  liis  usual  penetration,  Gray  discerned  the 
defects  of  intellect  that  lie  at  the  root  of  the  weakness  of 
Mason’s  poetry.  He  was  painstaking  enough  and  more 
than  enough  with  his  verses,  his  epithets,  his  phrases,  his 
figures  of  speech,  his  rhymes,  but  be  was  deficient  in 
energy  of  thought,  his  intellectual  grasp  was  feeble,  and 
be  accepted  and  polished  the  easy  suggestions  of  fancy 
instead  of  exerting  himself  to  find  exact  expression  for 
his  subject.  For  a modest  youth,  as  Gray  describee  him, 
he  formed  a great  ambition,  nothing  less  than  the  recon- 
ciliation of  the  modern  with  the  ancient  drama,  to  be 
effected  by  the  strict  observance  of  tho  unities  and  the 
restoration  of  the  chorus.  His  Elfrtda,  a tragedy  published 
in  1752  in  pursuance  of  this  ambition,  is  constructed 
elaborately  upon  deeply  considered  principles,  but  the 
principle*  are  drawn  from  pedantic  books  and  not  from 
tlie  dramatic  needs  of  men,  as  may  be  judged  from  the 
dramatist's  opinion  that  Shakes^ re,  "in  compliance 
merely  with  the  taste  of  the  time,  showed  a disregard  of 
all  the  necessary  roles  of  the  drama."  El/ri da  is  highly 
“incorrect"  in  two  respects — one  venial  in  a play,  tho 
other  fatal;  it  abounds  in  anachronistic  allusions  and 
moral  improbabilities  Mason's  second  attempt,  Caractacus 
(published  in  1759),  is  much  stronger  in  construction  and 
situation,  but  he  did  not  possess  the  rare  art  of  making 
his  characters  speak  out  of  their  own  thoughts ; they  only 
■peak  as  Mason  the  poet  might  have  done  in  their  circum- 
stances if  his  fancy  hod  been  quite  eooL  Both  Effrida 
and  Caractacus  were  acted  in  1776,  when  Mason  had  made 
a considerable  reputation  by  hiB  English  Garden  (a  poem 
in  blank  verse,  first  book  published  in  1772),  his  Heroic 
Elastic  to  Sir  ir.  Chambert  in  1773,  and  his  Memoirs  of 
Gi'ny  in  1775.  The  plays  were  not  successful ; Mason  did 
not  expect  success , his  plays  were  intended  to  be  read  as 
poems.  The  manager  perhaps  bad  hopes  from  the  novelty 
of  the  choruses  of  Saxon  maidens  and  Druids.  The  second 
book  of  the  English  Garden  was  issued  in  1777,  tho  third 
in  1779,  the  fourth  in  1782  Mason  took  orders  in  1754, 
and  soon  afterwards  was  presented  to  the  vicarage  of 
Ashton  in  Yorkshire,  the  canoory  of  York,  the  prebend  of 
Driffield,  and  tho  precentorship  of  York  cathedral  Ashton 
was  his  residence  til!  his  death  in  1797. 

MASON  AND  DIXON’S  LINE,  a line  in  the  Unitod 
States  between  Fennsylrania  on  the  north  and  Delaware, 
Maryland,  and  West  Virginia  on  the  south,  coinciding  with 
39*  43’  26"*3  N.  1st,  and  famous  for  a long  time  as  the 
limit  between  tbe  “free"  and  the  “slave"  States.  It 
derives  its  name  from  Charles  Mason,  F.R.S.  (1730-87), 
and  Jeremiah  Dixon,  two  English  astronomers  who, 
between  1763  mud  1767,  surveyed  the  line  for  244  miles 
west  from  tho  Delaware  river,  leaving  only  36  miles  of  the 
Pennsylvania  boundary  to  be  fixed  in  1782-84.  This  lino 
must  not  be  eon  founded,  its  has  often  been  done,  with  tho 
parallel  of  36*  30'  N.  Ut,  which  was  assigned  by  the 
“Missouri  compromise"  of  1820  as  the  limit  to  the 
north  of  which  slavery  could  not  be  introduced. 

MASS.  See  Eucharist  and  Missal. 

MASS  A.  or,  to  distinguish  it  from  several  places  of  the 
same  name.  Ma&sa  Carrara,  a city  of  Italy,  the  chief 
town  of  the  province  of  Mass*,  lies  on  the  left  bank  of  tho 
Frigido,  a small  stream  falling  into  the  Gulf  of  Genoa 
about  3 miles  lower  down.  It  is  781  miles  south-east  of 
Oanoa  by  rail,  and  26  miles  north  of  Pisa.  The  ancieut 
{•art  of  the  city  stands  on  a hill.  Among  tho  objects 
of  interest  it  is  sufficient  to  mention  the  old  ducal  palace, 


tbe  new  cathedral  (erected  instead  of  the  building  de- 
stroyed by  Elisa  Bacciocchi  bccaaso  it  interfered  with 
the  anew  from  the  palace  windows),  tho  technical  school, 
and  the  academy  of  science  and  literature,  originally  known 
aa  Dei  DerelittL  Like  Carrara,  Massa  is  largely  engaged 
in  the  marble  trade;  it  also  manufactures  silk,  oil,  end 
paper.  The  population  of  the  city  was  4786  in  1871 ; that 
of  the  commune  was  15,017  iu  1861  and  18,031  in  1881, 
Mum  Is  first  mentioned  in  tbe  9th  century.  About  tho  close 
of  the  10th  it  was  bestowed  by  Otho  tho  Great  on  the  bishops  of 
Luni,  and  in  consequence  it  came  to  be  distinguished  for  a time  as 
Mam  Luncnse.  From  the  bishops  it  passed  to  the  marquises  of 
Luni  (hence  Mass*  del  Mardtm),  and  more  particularly  to  a 
branch  of  the  Malnspina  family.  Alter  a period  in  which  Luces, 
Pisa,  the  Visconti,  the  FJeselii,  and  others  were  saccesiively  in 
possession  it  returned,  under  Florentine  protection,  to  AJlwrico 
klulit spina,  and  finally  through  the  marriage  of  Eiccisrda  Mals- 
spina  with  Lorenxo  Cybo  became  (1519)  Massa  Cube a.  Rrined  under 
Albert co  Cybo  from  being  little  better  than  a feudal  village  to  tho 
rank  of  a fortified  town,  Mam  was  in  1509  made  the  capital  of 
a principality  by  Maximilian  II.,  and  in  1664  the  capital  of  a 
duchy  by  Leopold  l.  By  the  marriage  of  Maria  Teresa  dei  Cybei 
with  Duke  Ercole  III.  of  Modena  it  passed  to  the  Eate  famuy; 
and  after  the  period  of  the  French  Revolution,  during  which  It 
formed  pnrt-of  the  duchy  of  Lucca  assigned  to  Napoleon's  vister 
and  brother-in-law,  it  was  restored  by  tue  congress  of  Vienna  to 
Beatrice,  duchess  of  Modena.  Massa  was  made  an  episcopal  sea 
only  in  1828,*  though  the  design  of  giving  it  this  dignity  had  been 
entertained  and  almost  realized  in  1757.  The  total  area  of  tho 
duchy  of  Mama  and  Carrara  was  62  square  miles,  of  which  85  be- 
longed to  Massa. 

See  Repdtl.  DU.  drff*  Tntetta  : Vlsat,  V*m«r1t  tfrilm  /mmifHm  CfS* ; JfoKlllnL 
Jtkri&rxl*  UuUipi**  # Urtm*  C>W  r aa 4 fruecUl.  Hap  on-  $torirc  M.  d<i la  stUk 
dl  Motto. 

MASSACHUSETTS. 

’iff’ ASSACHUSETTS,  a New  England  State  of  the  American 
JYJL  Union,  is  one  of  the  thirteen  original  states  of  the  t on- 
federacy  of  1776-1788.  it  lies  between  latitudes  41°  14/  and 
42°  53'  north,  and  longitude*  69°  63'  and  73°  32'  wcoL  The 
name  is  an  Indian  one,  applied  at  first  to  the  hills  near  the 
coast  and  afterwards  to  a tribe  of  Indians,  and  finally  wan  given 
to  the  state.  Mmsachusetts  is  bounded  on  the  north  by  Ver- 
mont and  New  Hampshire,  on  tho  east  by  tho  Atlantic  ocean ; 
on  the  south  by  the  Atlantic,  Rhode  Island  and  Connecticut, 
and  on  the  west  by  Rhode  Island  and  New  York.  The  length 
of  the  state  from  east  to  w est  is  160  miles,  and  from  north  to 
south  it  measures  60  mile*,  except  where  two  projections,  one 
on  the  southeast  and  another  on  the  northeast  ma>t,  give  it  a 
width  of  90  miles.  The  irregular  const  line,  which  is  in  the 
form  of  the  toe  oi  a boot,  gives  the  state  abi»ut  160  miles  of  sea 
coast  line. 

The  surface  of  the  state  is  uneven  ami  almost  mountainous  in 
places.  There  are  two  rangot  of  the  Green  mountains  in  the 
slate,  the  llootac  and  the  Tagli kanic.  These  mountains  run- 
ning north  and  south  through  the  western  part  of  tiie  Mute  fur- 
nish some  of  the  moot  picturesque  scenery  to  be  found  in  all 
New  England.  The  most  westerly  of  the*e  ranges  is  the  Tagh- 
kanic.  The  principal  elevations  of  the  range  are.  Saddle  moun- 
tain, more  commonly  known  as  Greylock,  which  is  3,606  feet 
high,  and  ML  Everett,  2,624  feet  high.  Ml  Tom  is  1,200  feet 
in  height,  and  WadiQKtl,  in  the  eastern  part  of  the  Stale  2,018 
feet.  The  Connecticut  is  the  largest  river  in  Massachusetts,  and 
is  fed  by  several  small  stream* ; but  none  of  the  rivers  are  nav- 
igable, except  for  small  craft  The  Hutnatonle  river  has  its 
course  parallel  with  the  Connecticut  and  flows  through  the 
western  part  of  the  Slate.  It  is  separated  from  the  ( 'ocnectient 
by  the  lloosac  mountain.  The  Merrimac,  which  rises  in  New 
Hampshire,  flows  for  the  last  35  miles  of  its  course  through  the 
northeast  corner  of  the  State.  This  river  furnishes  valuable  water 
power  to  manufactories  in  T.owell,  Haverhill  and  law  mice. 

The  principal  rivers  in  the  eastern  part  of  the  State  are  tbe 
Charles,  at  whose  mouth  is  the  city  of  Boston,  and  the  Itlack- 
*tone,  with  inexhaustible  water  j>ower.  In  tbe  west  is  also  the 
Horeac  nver,  which  rises  in  the  northwest  corner  of  the  Suae, 
soon  posit*  beyond  it*  limits,  and  flowing  through  New  York, 
empties  into  tne  Hudson.  The  Westfield  and  Deerfield  riveia 
are  both  tributary  to  the  Connecticut.  There  are  many  exceed- 
ingly beautiful  lakes  in  Massachusetts,  but  they  are  too  small  to 
be  of  any  consequence  for  navigation,  ("ape  Cod  and  Capo 
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Ann  form  the  outer  arms  of  Massachusetts  Bay.  On  the  wes- 
tern side  of  this  bay  is  Boston  Harbor  whirn  is  said  to  be 
the  finest  roadstead  on  the  coast,  I'rovincetown  harbor  is  on 
the  extreme  hook  of  ('ape  Cod  and  furnishes  protection  to  v«- 
aels  approaching  Boston.  It  is  a spacious  port  and  stands  next 
to  Boston  among  the  harbors  of  the  State.  Salem  harhor  or 
Massachusetts  bay  is  a very  good  roadstead  and  on  Buzzard’s 
Bay,  New  Bedford  has  a very  capacious  and  safe  port.  Besides 
these  there  are  Nantucket,  Wcllfleet,  Vineyard,  Edgertown, 
Kalian  t,  Marblehead.  Lynn,  Beverly,  Gloucester  and  Annis- 
quatn.  The  shore  south  of  Cohasset  is  low  and  sandy;  about 
Boston  and  further  north  it  is  rocky  and  much. 

The  principal  islands  of  Massachusetts  lie  off  the  southern 
const.  Martha’s  Vineyard  is  21  miles  long  with  an  average 
width  of  five  or  six  miles.  Holmes’  Hole  is  the  most  spacious 
harbor  on  the  island.  Mavhew’s  missionary  efforts  among  the 
Indians  were  conducted  here.  The  island  has  a population  of 
about  4,fi00.  Nantucket  is  about  fifteen  miles  long  and  eleven 
miles  wide  at  its  eastern  end.  The  shape  of  the  island  is  that 
of  a triangle.  The  population  is  about  4,000.  NtM  of  (he 
male  inhabitants  are  engaged  in  seafaring  and  the  fishing  busi- 
ness. The*e  islands  are  much  frequented  now  by  summer 
tourists.  Besides  these  islands  there  are  the  Elizabeth  groups, 
of  sixteen  islands,  nffCape  Coil. 

Climate. — The  climate  is  cool  but  very  trying.  The  winfeni 
are  long  and  severe,  the  summers  short  and  subject  to  very  hot 
periods,  which  are  of  brief  duration.  Snow  falls  during  five  or 
six  months  and  sometimes  even  seven  in  the  course  of  the  year. 
The  rainfall  is  very  equably  distributed  through  the  seasons,  and 
ha*  been,  for  a nnmhcr  of  years,  between  40  and  43.fi  inches  per 
car.  The  thermometer  ranges  from  2fi°  Fahr.  below  zero  to 
00°  above.  The  mean  average  temperature  is  about  40°  Fahr. 
The  ocean  tempers  the  climate  considerably  on  the  sea  coast. 
The  changes  are  often  very  sudden  and  the  passage  from  winter 
to  spring  is  rapid,  muking  the  spring  season  short.  The  pre- 
vailing winds  on  the  coast  are  from  the  east;  in  the  interior, 
from  the  north. 

Vegetation. — Much  of  the  soil  of  Massachusetts  is  sterile.  The 
southeastern  part  is  sandy  and  fiat.  Here  there  never  has  toen 
any  vegetation  of  any  account ; but  the  other  parts  of  the  State 
were  formerly  covered  with  deciduous  tree*  such  aa  oak,  chest- 
out,  ash,  maple,  hickory.  On  the  hill  tops  and  mountain  sides, 
pine  and  hemlock  grew.  Nearly  all  the  flora  found  in  the  New 
England  States  and  Eastern  New  York  are  natives  of  Massachu- 
setts. When  the  forests  were  cut  down,  the  land  was  found  to 
be  of  poor  quality  and  it  has  required  the  utmost  toil  to  make 
its  cultivationprofitable,  except  in  the  river  valleys. 

Zoology. — Trie  larger  animals  have  been  extennina*ed ; but 
foxes,  squirrels,  rabbits  and  other  small  game  are  quite  numer- 
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I lime,  while  on  the  other  hand  the  sulphate  of  'ime  is  almost 
universally  present.  A peculiar  variety  of  soapstone  has  been 
found  in  Andover,  which,  ou  account  of  its  hardness,  may  be 
) used  in  external  architecture.  The  inexhaustible  quantity  of 
! the  serpentine  of  Lynnfield,  on  account  of  its  vicinitv  to  Salem 
and  Boston,  renders  it  of  great  value.  Small  and  irregular 
veins  of  a very  sujwrior  bituminous  coal  are  found  in  the  sand- 
stone of  the  Agawam  river  in  West  Springfield. 

Among  the  ores  in  the  State  are  canxmoie  of  iron,  found  very 
abundantly  at  Newbtinr.  The  magnetic  iron  found  in  War- 
wick is  not  worked  on  account  of  difficulties  exjierienced  in  its 
reduction.  The  valuable  chromic  iron  ore  is  found  in  Chester. 
It  occurs  in  serpentine,  in  ooadto  from  fi  to  18  inches  aide,  and 
is  said  to  contain  traces  of  platinum.  Simonite  or  hematite  is 
abundant  at  several  places  in  Berkshire  county.  Copperas  is 
manufactured  at  Huhhardston  in  large  quantities. 

SctnographicaJ. — Massachusetts  is  peculiarly  mountainous. 
Dr.  Hitchcock,  who  made  the  find  geobgicnl  survey  of  the 
State,  says  of  it:  “We  find  some  scenery  that  is  truly  Alpine, 
the  sharp,  towering  rx-ak,  the  overhanging  tiifls.  and  the  roar- 
ing torrent  beneath,  arrest  the  attention  and  excite  strong 
emotional  Such  obiects  are  numerous  in  the  State,  especially 
in  the  western  part.''  The  principal  mountains  of  Massachu- 
setts are  Holyoke,  Tom,  Jlooaac,  WachuseLt,  Toby,  Sugar  Loaf, 
Lincoln  and  IJecrfield. 

.Scientific. — The  highest  parts  of  Massachusetts  and  in  fact  all 
the  northern  parts  of  the  continent  of  North  America  have  been 
swept  over  by  a powerful  current  from  the  northwest  to  the 
southeast.  In  MnsKiehusetts,  we  have  Ml  Everett,  not  less 
than  two  thousand  six  hundred  feet  high,  and  Wachusetl,  not 
less  than  three  thousand  feet  high,  both  bearing  marks  of  rx»w- 
erful  erosion,  and  standing  aa  isolated  peaks,  hundreds  of  feet 
above  the  surrounding  country.  This  erosion  must  have  been 
due  to  diluvial  waters,  icebergs  and  glacier*.  To  these  agencies 
also  must  be  attributed  the  “ drift  ” of  stones,  gravel,  etc.,  that 
are  found  everywhere  in  the  State. 

Population. — The  population  of  the  State  May  1,  1886,  was 
1,1*42,141  as  against  l,o51,912  May  1,  1875.  The  gain  for  the 
decade  was  290,228  or  17.57  per  cent.  By  the  national  ceosoi 
of  1890,  the  population  was  2,238,948. 
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ous  still.  Bears,  wolves,  wild  cats,  panthers  and  deer  were  once 
numerous,  but  are  very  rarely  seen  now.  Owls,  hawks,  gulls, 
ducks,  partridges  and  a great  variety  of  songbirds  are  common. 
The  fish  in  the  risers  and  along  the  sea  coast  are  abundant  and 
many  of  them  edible  and  of  excellent  quality.  Those  that 
have  the  best  reputation,  are  the  cod,  halibut,  mackerel,  hud- 
dock,  baas  and  tantog.  Under  the  slate  commission  the  artifi- 
cial cultivation  of  salmon  and  other  species  of  fish  has  been  suc- 
cessfully carried  on. 

Urology — ( >' rnrrnl. — Dr.  Shaler  says:  “Topographically  as 
well  as  geologically,  Massachusetts  is  divided  into  four  sections.” 
The  southeastern  part  in  made  up  of  glacial  drift.  We*  t ward 
to  the  Connecticut  river  the  rocks  arc  of  the  taurontian,  Cam- 
brian and  Carboniferous  ages.  From  the  Connecticut  valley  to 
the  New  York  line  the  rocks,  according  to  Profeasor  Emerson 
of  Amherst  < ollcge,  are  Silurian. 

Otology — Economical. — Alt  the  soils  contain  phosphates,  and 
the  phosphate  of  lime  is  invariably  present.  With  few  excep- 
tions the  soils  of  the  State  are  entirely  destitute  of  carbonate  of 


Population  and  relative  rank  of  the  fifteen  leading  cities  of 
Mnwmeh u*t*it»  for  IMS).  There  were  81  cities  of  more  thau  10,001 
Inhabitants. 


Cities. 

Poputatlcn. 

Relative 

Rank. 

Worcester 

84555 

2 

Fait  River 

74  Xtw 

4 

Cambridge 

70,028 

6 

Lynn . 

66,7/7 

6 

Lawrence 

44,054 

7 

Springfield  . . . , 

44.179 

8 

New  Hertford 

40,733 

P 

Somerville 

40.168 

1C 

Sale  in. 

90X01 

12 

26.448 

613 
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Color  and  Race. 


Tbt  Slate. 


White  ... 
It  I in*  it 
Mulatto.. 
Chinese.. 
Japanese 
Italian  . . 


Year. 

Native. 

j Foreign. 

Total. 

1885 

1,415074 

| .526067 

1042J41 

1885 

1006064 

524,710 

1022.944 

1385 

11 017 

1062 

12099 

1335 

4,731 

(505 

5.3;* 

1335 

2 ! 

480 

4:52 

13X5 

20 

20 

1835 

390 

30 

410 

Agriculture.— The  noil  of  Mesaachuatta  1*.  for  the  greater  part,  ster- 
ile. The  southeastern  part  is  barren  and  sandy.  In  the  neighbor- 
hood  of  the  lance  cities  there  an;  rich  market  gardens  made  pro* 
ductlvo  by  high  cultivation.  The  valleys  are  rich  and  fertile,  and 
the  anil  In  the  Connecticut  river  valley  Is  as  productive  aa  can  be 
found, even  in  the  Western  States.  There  was  In  the  State  in  It*.**. 
23j:*'u  acres  of  cultivated  land.  1,479,454  acres  of  Improved  land,  of 
which  60.212 acre*  are  unimprovable.  Woodland  comprised  1089,501 
acres.  Of  the  total  acreage  of  cultivated  land  In  the  State,  939060, 
acreage  for  seventeen  crops  amounted  to  753.193,  or  Ml.20  per  cent, 
of  the  whole  cultivated  area.  The  average  value  of  yield  per  acre, 
for  the  seventeen  crons  was  $19,15  on  an  average  value  per  acre  for 
all  cultivated  laud  of  $63.76,  or  a gross  return  of  a little  over  JSl»  j*cr 
cent.  |x-r  acre.  The  following  shows  these  seventeen  individual 
products. 


Crops. 

Acreage. 

Value. 

Barley 

Buckwheat 

2,219.75 
4,908  21 

$ 51040 

87047 
1.271049 

11X0  11 
893032  85 
137057  04 
6009  82 
MjON  48 

221,322 

7089.829 

1066.411 

115079 

198081 

Millet  Hay 

18,335  40 
1.580  44 

Onions 

270.115 

1,904,225 

1.324  64 

253  95 

7.492 

The  aggregate  value  of  all  products  for  the  year  was  $47,756,444; 
Value  of  farm  buildings.  $20,547,431.  not  including  houses.  Value 
of  farm  Implements  and  machinery  $7007000,  of  domestic  animals 
$17056,163.  There  are  41,010  farme  owned ; 3.243  rented ; 683  worked 
on  sharea. 

A large  part  of  the  tobacco  and  onions  Is  raised  In  the  Connecti- 
cut river  valley, In  the  portion  between  Springfield  and  Greenfleld. 
The  farms  are  largely  owned  by  Immigrants  uow,  the  native  farm- 
ing population  having  gone  farther  west. 

if'inu/arturert.—Tiiii  decrease  of  capital  devoted  to  production 
In  1339  as  compared  with  1*83,  amounted  to  1.44  per  cent.  The  In- 
crease lu  the  value  of  goods  made  reached  2.4ft  percent.  In  1888 
the  average  number  of  persons  employed  In  all  the  establishments 
represented  was  198,914,  and  the  average  number  of  persons  eru- 

fdoyed  In  the  same  establishments  In  iwei  was  200 /A’ : this  Is  an 
ncreaseof  0.30  percent.  In  the  average  number  employed.  The 
number  of  persons  employed  at  the  periods  of  employment  of  the 
greatest  number  shows  an  increase  of  only  0.06  per  cent.  In  1339  as 
compared  with  1333,  while  the  number  employed  at  |*erioda  of  em- 
ployment of  the  smallest  number  shows  au  Increase  of  302  per 
cent.  The  range  of  unemployment  was  greater  In  1833  than  in 
1839,  the  number  unemployed  at  same  j-erlod.  of  longer  or  shorter 
duration,  In  the  former  year  being  81,697  a*  against  45353  lu  the 
latter  year, a decrease  in  l8Wof  12,27  per  cent.  The  average  number 
of  persons  employed  In  each  establishment  during  1339  was  147; 
the  average  number  employed  during  each  month  of  the  year,  in 
•ach  establishment,  ranged  from  145  persons  to  143  peraous. 

The  average  yearly  earnings  per  Individual,  without  regard  to 
sex  or  age.  employed  In  the  47  Industries  were  $418.19  in  1383,  and 
9419.17  In  1339.  The  range  from  highest  to  lowest  average  yearly 
earnings  waa  from  1872.14  to  9266.67  in  1333.  and  from  1744.74  to 
$305,44  In  1889.  The  Higher  earnings  ruled  lu  the  industries  de- 
manding greater  skill  and  employing  males  chiefly,  and  the  lower 
In  factory  Industries  employing  a large  proportion  of  females  aud 
young  persons. 

The  average  proportion  of  business  done  reached  77 JJ8  per  cent. 
In  133H  and  76.74  j>cr  cent.  In  1389,  of  the  full  productive  rapacity  of 
the  1.364  establishments  compared.  In  1333.  917  establishments, 
and  In  1389,  *x8  establishments  rati  practically  the  cutfre  year. 

In  1HM3  there  were  563  boot  and  shoe  establishments  which  turned 
Cut  goods  to  the  value  of  There  were  161  cotton  goods 

establishments,  which  made  $33,588,148  worth  of  goods.  There 
were  237  establishments  manufacturing  metallic  goods.  The 
value  of  their  goods  made  during  the  year,  was  $33,074,310.  The 
value  of  the  goods  made  by  the  i;B  woolen  manufactories  in  the 
Elate  was  $32087045. 

The  total  number  of  manufactories  of  all  Industries  was  3.254 ; 
Ibe  total  value  of  their  products  was  $54'.' ,594 .935.  The  average 
/alue  of  goods  made  per  establishment  was:  llnot*  and  shoes, 
91  052 : cotton  goods,  $540.  172:  metallic  goods.  $115,247:  all  Indus- 

tries. |hiH.9:tti.  In  the  amount  of  food  preparations  put  up  in  the 
gt-ato  during  the  year  1389,  Massachusetts  exceeded  nearly  every 
tber  State  In  the  Union.  There  were  230  establishments  engaged 


In  this  line  of  business;  tbs  total  value  of  their  products  waa 
$ft2;«2.751.  the  average  value  of  products  per  establishment  was 
$227065.  Massachusetts  stands  first  in  the  list  of  States  in  the  pro- 
duction of  cotton  and  woolen  goods,  and  lu  the  manufacture  of 
bools  and  shww.  The  paper  and  paper  goods  industry  gives  evi- 
dence of  increasing  prosperity.  There  has  been  a strong  tendency 
towurds  a dtONMI  In  the  number  of  private  firms  aud  an  increase 
in  corporations  during  the  past  few  years. 


Total  value  of  manufactured  products ...$  674  034  069 

Total  value  of  agricultural  products 47  750.939 

Total  value  of  the  fisheries 6,462.693 

Total  aggregate 

Total  valuntiou  of  real  ami  personal  estate  1 ,732,24'.' .143 

Total  tax  for  State,  country,  city  and  town  pur- 
poses   25,850.31? 

Rate  of  total  tax  per  $1.000 14,50 

Product  per  Individual  375.28 

Valuation  per  individual.. 917.72 

Taxation  per  individual........ 1301 


Amis.— The  total  assets  for  1889  of  the  177  savings  banks  of  the 
commonwealth,  $350072,892,  arc  exceeded  by  no  other  State  except 
New  York,  in  which  they  are  $615*89,?96.  On  October  .31.  t«N9,  the 
number  of  open  accounts  was  l 029094 ; number  of  deposits,  992.- 
376;  amount  of  dc|*oslls  not  including  dividends.  $67X0038; 
average  deposit.  $68.13;  total  earnings,  $ir.0i9J*.y ; total  ordinary 
dividends,  $12059013;  total  extra  dividends,  $162,477.  This  shows 
an  Increase  In  every  respect  over  the  previous  year. 

In  the  extent  of  the  securities  with  wTdch  it  deals,  the  Boston 
Stock  Exchange  stands  next  to  that  of  New  York.  The  proportion 
of  cltiscns  who  hold  Uuited  States  bonds,  to  the  population  of 
the  State,  is  greater  than  that  of  any  other  State  In  the  union. 

Publications. — The  earliest  printing  lu  the  British  colonies  waa 
done  In  this  btate.  In  the  city  of  Cambridge.  The  Cambridge  and 
Riverside  presses  are  to-dsy  among  the  foremost  in  the  country, 
aud  Bostou,  with  New  York,  Philadelphia  and  Chicago,  ranka  aa 
oue  of  the  first  cities  In  the  amount  of  business  done  by  it«  pub- 
lishing houses.  The  first  regular  newspaper,  the  Boston  Srurstetlrr, 
was  established  as  early  it*  1704.  The  principal  newspapers  are 
published  lu  Boston  The  Springfield  Hrpitblimn,  which  la  of  con- 
siderable Influence  In  the  western  part  of  the  State  is  published  in 
Springfield.  There  arc  in  all  441  periodical  papers  published  in 
the  State.  Of  these  48  are  daily,  nine  semi-weekly,  274  weekly,  five 
bi-weekly,  five  semi-monthly,  88  monthly,  one  bi-monthly,  14 
quarterly,  two  annual. 

Rail riHtd* .—The  railroad  system  of  Massachusetts  Is  the  most 
complete  of  all  the  Stales.  The  rivers  offer  ua  facilities  for  trans- 
portation, but  a perfect  network  of  railways  brings  nearly  every 
city  and  town  lu  the  State  Into  communication  with  the  great  cen- 
ters. Trunk  and  branch  lines  run  out  of  Boston  In  almost  every 
direction,  thus  closely  connecting  the  suburban  towns  with  the 
metropolis.  This  makes  It  possible  for  persons  doing  business  la 
Boston  to  have  suburban  homes,  and  large  numbers  take  advan- 
tage of  this  opportunity.  But  few  cities  In  the  United  States  can 
equal,  in  any  re»|>ect,  the  beautiful  outlying  townsof  Boston.  The 
oldest  road  In  the  State  Is  the  Boston  & Lowell.  It  was  opened 
for  use  between  these  two  points  in  1836.  There  are  about  sixty 
corporations  In  the  State,  but  the  different  lines  have  so  com- 
bined that  less  than  twenty-five  boards  of  direction  control  all  tha 
roads.  The  railroads  are  under  the  supervision  of  a board  of  rail- 
road commissioners,  who  arc  appointed  by  the  State,  and  vested 
with  large  powers.  The  province  of  the  board  Is  to  settle  dispute# 
which  come  up  between  the  different  reeds,  between  the  roads  and 
the  public,  to  hear  and  Investigate  all  complaints  against  tha 
roads,  to  find  out  and  recommend  a remedy,  to  supervise  accounts, 
examine  the  condition  of  tracks,  bridges,  etc.,  and  to  Inveatlgata 
accidents.  The  coat  of  this  supervision  for  ten  years  was  one- 
twentteth  of  one  per  cent,  of  the  gross  receipts  of  the  roads.  Tha 
Fitchburg  road  which  runs  through  the  northwest  part  of  the 
state,  goes  through  the  Hoosac  tunnel.  This  tunnel  was  begun  lo 
1855.  but  was  not  completed  until  1874.  It  was  cut  through  alraoat 
solid  rock  for  a total  distance  of  four  and  three-fourths  miles. 
From  the  top  of  the  mountain  a shaft  waa  sunk  which  meets  tha 
tunnel  at  about  half  the  distance  from  Its  two  openings  aud  fur- 
nishes a means  of  ventilation. 

It  cost  914.UAi.000  to  complete  this  tunnel,  for  which  the  state 
lent  Its  aid  and  credit.  The  total  number  of  miles  of  railroad  In 
Massachusetts  In  1889  was  2*571 : the  length  of  Hue  operated  waa 
3.371;  the  capital  stock  amounted  to  $1‘J>JH8044.  funded  debt. 
$87,778014;  total  Investment.  $ 224 .M 7.677 ; cost  of  railroads  and 
equipment,  $199,719,221;  gross  earnings  from  passenger  trade, 
$19,542,500;  from  freight.  $21,272,746;  from  all  sources.  $43074  006. 
The  net  earnings  were  $10.330076.  Interest  paid  on  bonds  amounted 
to  $4.4*2,927;  Interest  paid  on  stick,  $5042056.  Boor's  railroad 
manual  shows  the  growth  of  railroads  iti  the  State  since  i860  to 
have  been  as  follows; 


1064  .. 

1 ,430 
1,915  - 

1,997.80. . 
20», *7 
206700 
2074  32 
2082.77  . 


Number  of  Miles  In  Operation. 


Year. 


1360 

1879 

1330 
133ft 
1336 
lv- 7 
1338 
1869 


FUherir*.—' The  fisheries  have  always  absorbed  considerable  at- 
tention from  ilio-w  living  along  the  chores  of  Massachusetts.  The 
most  Important  centers  of  this  trade  are  at  Gloucester  aud  New 
Bedford—Glouceater  la  unsurpassed  for  the  magnitude  of  its  cod 
and  mackerel  fisheries;  New  Bedford  Is  the  leading  market  for  tha 
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products  of  ths  whs  It*.  The  number  of  vessels  In  the  State  enraged 
in  the  whale  fisheries  Is  about  ITS,  as  against  1 X&)  In  the  cod  and 
mackerel  fianerles.  According  to  the  census  of  ikto  and  1880, about 
half  the  products  of  the  whole  eastern  fisheries  of  the  United 
■ tales,  except  the  whale  fisheries,  was  the  result  of  Massachusetts 
labor  and  enterprise.  The  following  table  fires  the  statistics  of 
the  fisheries  for  Massachusetts  tor  the  year  1885: 


No.  of  cities  and  towns  engaged  In  the  fisheries. . . . 67 

Investment*  in  working  capital *7 367.334 

Investment**  In  apparatus Ij»9,»t3 

Investments  in  salt  and  loa hbSMU 


local  Investments . ...  J $0A»4O,6tHI 


Value  of  food  fish  taken 

Value  of  flub  products... 

Value  of  food  fiab  products  

Value  of  shell  fifth 

Value  of  whale  and  seal  products. 
Value  of  other  products..... 


*4,666.679 
H7 .79* 
IMS 

m-iw 

1370.54s 

86,074 


Total 


-16,463 ,698 


Kind  of  Vessels. 

Number  of 
Vessels. 

Tonnage. 

47,767.99 

104*45.06 

*432.00 

m 

68J11.50 

Number  of  resident  fishermen  employed 11.713 

Nnmberof  non  resident  fishermen  employed 23*8 

Number  of  shore  Laborers  employed 477 

Number  of  factory  hands  employed 149 

Number  of  curers  aud  packers  employed. 138 


Total 


16.435 


Oammtrtt.—' There  are  twelve  collection  districts  in  Massachu- 
setts, and  the  foreign  and  domestic  commerce  of  lb*  State  Is  quite 
extensive.  Previous  to  the  age  of  iron  vessels,  Massachusetts 
ranked  among  the  very  first,  not  only  in  the  construction  of  ocean 
craft,  but  also  In  the  amount  of  goods  carried  byber  vessels  to  aud 
from  her  porta.  For  several  years  previous  to  the  civil  war. steam 
•blp  lines  bad  run  to  Philadelphia  and  Baltimore,  aa  well  as  to 
ports  further  south.  These  lines  represented  Massachusetts  capi- 
tal. Tho  war  and  the  introduction  of  Iron  ship*  broke  up  her 
ocean  commerce,  and  directed  the  capital  to  railways  aud  manu- 
facturing Interests.  In  1873  the  fire  occurred  in  Boston,  which 
destroyed  *724jCOjjoo  worth  of  property  and  crippled  business  en- 
terprises. Business  depression  throughout  the  Stale,  from  this 
and  other  causes,  was  followed  by  an  era  of  prosperity.  The  (ol- 
io wing  table  gives  a summary  of  Mr  commercial  trades  for  1806: 


Number  of  Vessels. 


Kinds  of  Vessels. 
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KINDS  Or  COMMERCE  AND  UNDER  WHAT  FLAG. 
FOB  THE  STATE. 


Under  What  Flag. 

Coastwise  Commerce. 

Number  of 
Vessels. 

Tonnage. 

461 

171,066.87 

450 

9 

1/0 ,778 37 
882.00 

The  State, 
and  Kind  of 
Commerce. 

o . 
*.J5 

its 

Eg 

s> 

2S 

Valne  of 
Vessels 

Amount  Owned  by*— 

CitisenB  of 
Mnat.it- 
chusetta. 

Cltixens  of 
Other 
States. 

Foreign- 

ers. 

The  State... 

Coastwise 

Ocean 

Coastwise  and 
Ocean 

787 

**7310304 

*9,766,319 

*3,990.081 

*4317,164 

461 

aw 

77 

9,408.050 
17,867 .954 

634  .600 

63674)60 
; 3.050,070 

St  0.1 88 

MUR 

611347 

9W.412 

!1  4)25 
14  3UHJ& 

Tn  1885  the  State  contributed  more  than  two  and  three-quarters 
millions  of  dollars  aa  Internal  revenue  to  the  treasury  of  tho  Fed- 
eral government. 

Health — BirlkM  and  Deaths. — A Rials  board  of  health,  lunacy  and 
churl  tv  has  supervision  of  the  public  hygiene  and  of  the  institu- 
tions for  the  pauper*  itml  insane.  The  twelve  principal  causes  of 
fatality  in  all  ago*  are  in  the  following  order:  Consumption,  pneu- 
monia, diphtheria,  heart  disease,  old  age,  cholera  infantum,  can- 
cer, scarlet  fever,  cepliali Us,  bronchitis  *r»d  apoplexy.  The  num- 
ber of  deaths  tor  1880,  and  the  order  of  disease,  la  aa  follows: 


M iasuatlc  illnesses. . . . 

Kutbetlc  diseases. 

Die  tic  diseases 

Parasitic  disease*..  . 

Diathetic  diseases 

Tubercular  disease*. . . 
Diseases  of— 

Nervous  system 

Organs  of  circulation 
Respiratory  organs ... 

Digestive  organs 

Unitary  organs 

Organs  ol  generation. 
Organs  of  locomotion . 
Integumentary  system 


7*45 

233 

[ Developmental  Diseases  of— 

MO 

Adults  , . . 

. ...  159 

4 

Old  people 

24J5H 

1,789 

Diseases  of  nutrition.  . 

998 

7.4W 

Accident  or  negligence. 

Battle 

. 1 ,409 

5 >52 

Homicide. 

16 

*49  L 

Suicide 

...  164 

6,480 

Execution.. . 

1 

2.21' 

1 Buddeu.  cause  anascer- 

70 

Causes  not  staled,  or 

111- 

1*6 

defined  . 

...  686 

106 

I All  causes 

....44*49 

Wot  the  births  to  every  IfiOQ  of  the  population  were  more 
than  96.  The  iota)  number  registered  for  the  year  was  5I4KK5,  which 
was  larger  thau  that  of  any  year  since  the  beginning  of  registra- 
tion In  Massachusetts. 

The  number  of  deaths  reported  for  the  year  UsS0  was  42.097,  which 
was  1 ,'UH  more  than  the  number  returned  in  1887,  and  44358  more 
than  the  number  reported  iu  ivtfi, 

It  was  also  greater  by  34*99  thau  the  average  mortality  of  the  fiva 
years  ending  with  1887.  aud  was  the  greatest  number  reported  la 
any  year  since  the  beginning  of  registration. 

estimating  the  population  In  1A8K  u>  have  been  3.(144,606,  the 
death  rate  for  the  year  was  20.60  per  thousand  of  the  living  popu- 
lation, which  was  greater  than  that  of  any  previous  year  sine* 
1876,  and  was  also  sufficiently  large  to  Increase  the  average  mor- 
tality rate  (19.49)  for  the  thirty-seven  years  (I851-10S7)  to  19.16  for 
the  period  of  thirty-eight  years  ending  with  1800. 

Education. — In  the  year  1889  there  were  six  uormal  schools  In  the 
commonwealth,  with  an  atleoitance  for  the  year  of  1,362  pupils, 
the  largest  number  for  any  year  in  the  history  or  those  Institutions. 
Their  graduates  find  steady  employment  In  teaching  a#  soon  aa 
their  course  la  finished.  Of  the  8,763  teacher*  in  the  State,  *371 
have  received  a professional  training.  The  number  of  Person*  1b 
the  State  between  the  ages  of  five  and  fifteen  was  387,785.  The 
number  of  all  ages  In  the  public  schools  during  the  year  was  363,- 
166 — an  Increase  for  the  year  of  6,000.  There  was  an  Increase  at 
64*or>  In  the  average  membership  of  the  schools, aud  iui  increase  of 


Freight. 

Paasengers. 

Amount 
received  for 
Freight  and 
Paasengers. 

Average 
Gross  earn- 
ings per 
Vessel. 

Percentage 
of  Gross 
Earnings  of 
Value  of 
Vessels. 

Ton* 

Carried. 

Amount 

Received. 

Number 

Carried. 

Amount 

Received. 

5,168,186 

$10,731,637 

10,696,795 

*2.104437 

*12515474 

$16,908 

46  28 

8 576  291 
1,336. 7*5 

RJ86.77S 

5,030,61*0 

13.635.729 

10,055 

U 

1,019.875 

3714)17 

446 

6.999.158 
6,408 306 
514,615 

15488 

20066 

64588 

74  49 
80  28 
a os 

Ocean..  
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tjm  In  the  average  dally  attendance  for  the  year.  The  per  coni,  of 
daily  attendance  was  90.  There  were  Wfi  private  schools— ho  in- 
crease of  48  for  ib-s  sear.  The  mini  her  of  pupil*  attending  thews 
schools  was  37/MU,  aw  increase  of  7.000  The  Man*  ax' bn  set  la  ays  t cm 
of  school*  includes  the  high  school,  which  stand*  at  the  bead  of 
this  system. 

There  were  886  high  schools  in  the  State,  an  increase  of  six  for 
the  year.  Or  or  99  per  cent,  of  the  people  lire  in  place*  supporting 
high  schools.  A high  srbool  training,  such  a*  may  now  be  ob- 
tained In  the  beat,  high  schools,  will  prepare  student*  for  the  ad- 
vanced studies  of  the  college*  or  the  technical  school,  and  for  the 
taking  up  of  tho  work  of  practical  life. 

Two  hundred  snd  fifty  oven  lug  schools  were  maintained  during 
the  year.  In  flfiy-one  cities  and  towns,  with  tn  attendance  of  WJHM 
pupils.  The  statutes  require  every  town  to  provide  a suitable 
place  for  the  confinement,  discipline  and  instruction  of  lu  truant 
children.  In  1«Q  «n  act  was  (Missed  which  provides  that  the 
school  committee  of  every  city  and  town  shall  purchase,  at  the 
expense  of  such  city  or  town,  text  books  and  other  school  supplies 
used  iu  the  public  schools,  to  be  loaned  to  the  pupil*  free  of  charge. 

la  ths  7.023  public  schools  In  the  State,  there  were  10J28  pereous 
employed  as  teachers:  801  were  men,  9,238  were  women.  The 
average  wage*  paid  to  male  teachers  was  tu*M  per  mouth.  Aver- 
age wages  paid  to  women  was  |IV'J8  per  month. 


Average  number  of  months  the  public  schools  have 

kept...  8“  II 

Amount  of  salaries  paid  to  principal*  of  high  schools  $ SQ2,209J4 
Kspenm  of  evening  schools. . 127,942.05 

Amount  raised  by  (amt  Jon  for  support  of  public 


school*,  wmim's  of  teachers,  fuel  smi  Jatifmi 
A in  on  nt  expended  for  new  echoofhouacs 

Income  of  local  school  funds 

Income  of  funds  appropriated  by  towns,  aa  surpt 

revenue. dog  lax,  etc.  ...  

Income  of  school  fund  paid  to  cities  snd  towns  - . 

Town*  using  other  than  public  school  building* 

Kmn her  of  school  building*  

Value  of  buildings 

Value  of  pro porty  

Total  number  who  cannot  read 

Total  number  who  cannot  write  . ..  . — 

Total  number  who  cannot  write  nor  read 

Total  illiterate 

Of  these  the  foreign  bora  are- 

Born  in  MuaacliUstU*.. 


5JMA05 .29 
6I4..WA4 

aujHJB 

96,311.19 
««,«».  id 
SI 
3,439 
IBABi 
UM2.42* 
133 

H.770 
122,263 
106.365 
9, an 


At  South  Boston  there  Is  a school  for  ths  feeble  minded.  The 
following  table  allow*  the  condition  of  the  school : 
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Humber  of  pupils  present  Sept.  94, 1888 

Admitted  during  year 

1C© 

» 

m 

18 

10 

.» 

Whole  number  present  during  year 

127 

95 

aaa 

Discharged  during  year.. 

9 

H 

17 

Died  during  year  

9 

1 

3 

Number  of  pupils  present  Sept.  30.  1880 

Average  number  present  during  year . . 

116 

8b 

Ml 

198 

Private  pupils  now  present . .... 

13 

5 

16 

School  beneficiaries  of  U*M«*cbu*etta. 

50 

36 

*6 

Custodial  cases  supported  by  the  State  . 

10 

14 

24 

Custodial  case*  supported  by  cities  and  towns. 
Beneficiaries  of  other  Now  England  Slates. 

31 

77 

SB 

12 

4 

16 

Nuinl»cr  at  farm  included  above  

•a 

23 

Applicants  tor  admission  during  year 

74 

46 

123 

There  l«,  also,  at  the  same  place,  a public  school  for  the  blind— 
Perkin*  Institute— under  whose  auspices  la  also  conducted  a kin- 
dergarten for  blind  children. 

Of  the  higher  institutions,  the  more  important  are  Harvard  Uni- 
versity, founded  In  1636.  Amherst  College.  Williams  and  Tufts,  , 
Buvlth.  Mount  Holyoke  and  Wellesley  are  college*  for  women.  > 
Thee*.  together  with  Clark  University  at  Worcester,  the  Massachu- 
setts School  of  Technology. and  the  Massachusetts  Agricultural 
College.  also  at  Amherst,  and  a score  of  leatier  Institution*  furnish 
college  home*  for  students  from  every  State  and  almost  every  city 
and  town  In  the  Union. 

Massachusetts  has  been  the  home  of  some  of  our  most  noted 
American  eitlaene,  in  politics,  letters,  history. science,  philosophy 
and  religion.  In  her  political  history  the  name*  of  Maraud  Adams, 
John  Attains.  John  Quincy  Adams,  James  Otis.  Fisher  Ames.  Web- 
pter.  Choate,  Sumner,  Everett,  Phillip*  and  Winthrop  figure  ! 
prominently.  In  science  there  are  such  men  as  John  Wmlbrop,  i 
Benjamin  Pierce,  Monte  and  Agassi*.  In  history,  Hutchinson. 
Bancroft,  Prescott.  Motley,  Spark*  and  Parkman  are  recognised 
universally  aa  authorities.  In  letter*  there  are  the  names  of 
Richard  Henry  Dana.  l-ougfcllow.  Bryant,  Whittier.  Lowell  and 
Holmes.  A*  expounder*  of  religion  and  philosophy.  Jonathan 
Kd wards,  Chantiing.  Emerson,  Parker  anil  Phillips  Brooks;  as 
writer*  of  story.  Hawthorne,  Mrs.  Stowe.  Howells  and  T.  B.  Al- 
drich. not  to  mention  st  ores  of  others  in  all  departments  of  polite  1 
learning  and  letters  whose  name*  are  household  words  all  over  | 
the  country. 

Lihrnrie*  and  J?«ratffn$r  kotmw.-1 There  are  194  reading  room*  in  i 
ths  Stale.  The  total  number  of  newspapers  and  (H-rlodicals  taken 
by  theae  reading  rooms  in  ve-9  was  8.318;  the  number  of  books  of 
reference  was  9,332;  the  total  number  of  person*  who  visited  these  | 


reading  room*  w**  2.107 .2»w  The  1,371  libraries  In  the  State  were 
divided  a*  follow*: 


The  State 8,871 

{secular 703 

City  public 33 

Town  public 90S 

Other  public 7 

Secular- 

Artistic 1 

Law 15 

Medical 19 

Hospital 11 

Private  circulating il7 

Public  school 52 

Institution. 90 

Religious IjSCH 

Private  school 42 

Public  and  private  school  t 
College 12 

Church — S3 

Church  and  Sunday  School  33 

Sunday  School. 1J63 

Association. . 39 

GovfTHmrNt.— The  constitution  of  the  State  1*  the  same,  with  the 
exception  of  the  addition  of  some  amendment**,  under  which  the 
State  was  orgwulied  in  17«0.  Under  this  constitution  the  executive 
department  of  the  State  consists  of  a governor,  a licit  tenant  gov- 
ernor, a secretary . treasurer  and  auditor.  The  governor  and  lieu- 
tenant-governor, with  eight  others,  representing  the  eight  divisions 
of  the  State,  form  the  executive  council.  The  governor  is  also 
a*si«tcd  hr  n military  *tsff.  as  he  is.  commander  In  chief 

of  the  militia.  The  attorney-genera)  Is  the  legal  officer  for  the 
8tste.  These  officers  are  chosen  by  the  legal  voters  of  the  State  on 
tb#  Tuesday  after  the  first  Monday  In  November  and  they  hold 
office  for  one  year  Forty  senators  and  940  representatives  from 
their  several  districts  are  elected  at  the  same  time  and  hold  office 
for  one  year.  These  form  the  legislature  of  the  State,  knowu  a*  the 
General  Court  of  Massachusetts.  Every  male  cltlaen,  91  rears  of 
age.  able  to  read  the  constitution  In  English  and  write  hi*  name, 
who  has  resided  in  the  state  one  year,  and  In  the  district  In  wbleh 
be  vote*,  six  months,  and  who  ha*  paid  a tax  within  two  years.  It 
entitled  to  vote.  Paupers,  those  under  guardianship  and  those  con- 
tic  ted  of  felony,  are-  prohibited  from  toting.  The  supreme  Judi- 
ciary consist*  of  one  chief  justice  and  five  associate  jnatlros.  The 
superior  court  consists  of  a chief  justice  and  nine  ai-sortate  jus- 
tices. The  judges  of  both  courts  arc  appointed  by  the  governor, 
with  the  advice  and  consent  of  the  Beuate.  The  State  ia  entitled  to 
send  two  senators  to  congress  and  twelve  members  to  the  National 
House  of  Representative-*  under  the  federal  constitution.  The  State 
bouse  is  at  Boston.  It  Is  bnilt  on  an  eminence  and  it»  gilded  done 
makes  a landmark  for  mile*  around.  The  original  structure  waa 
built  In  1793-1797.  Since  that  time  It  haa  been  remodeled  and  en- 
larged. A statue  of  Daniel  Webster  by  the  sculptor  Powers,  and 
Horace  Mann,  by  Miss  Mtvbbtu*.  stand  t*efore  the  entrance.  In  the 
hall  are  famous  eta  toe*  of  Washington,  and  of  the  most  esteemed 
governor  of  late  years,  John  A.  Andrew,  known  as  •*  the  great  war 
governor.’' who  w»»  governor  from  1801-66.  Every  able-bodied  man 
between  eighteen  aud  forty-live  years  of  age  niay  ho  obliged  to 
serve  tn  the  militia.  The  active  volunteer  militia  Is  organised  in 
two  brigades,  beaide*  two  unat  tached  corps  of  cadets,  one  uf  which 
serves  aa  the  governor’*  body  guard. 

1/idury  — The  shores  of  If  aesachu setts  were  discovered  on  the 
iftth  of  May.  IfiOa,  by  Bartholomew  Goeoold.  These  shores  may 
have  been  and  doubtless  were  »een  before  this.  but  the  discovery 
of  Gosnold  is  the  first  which  we  are  able  to  authenticate.  The  Ply- 
mouth colony,  leaving  their  native  country  in  order  to  obtain  a 
borne  where  they  might  enjoy  a greater  religions  freedom,  first 
went  to  Holland.  In  the  year  I«»7.  and  there  remained  until  16A), 
when  a portion  of  them  embarked  for  America.  They  landed  st 
Cape  Cod  in  November,  and  on  December  23  made  a permanent 
settlement  In  Patuxent,  since  called  Plymouth.  Another  and  much 
larger  company  of  English  Puritans  fettled  at  Salem  and  Charles- 
town  in  t«»  and  1829.  and  in  Boston  and  Roxbnry  In  Ittau.  The 
first  settlement  of  Plymouth  numiwrcd  one  hundred  and  one.  The 
principal  tnen  were  William  Bradford.  Edward  Winslow,  Miles 
Stamitsh.  John  Aldcn,  Samuel  Fuller  and  John  Howland,  to  w hich 
list  may  be  added  John  Carver,  the  ftrel  governor.  William  Brad- 
ford was  governor  from  the  soring  of  P*3I  to  IW,  With  the  settle- 
ment of  Boston  and  vicinity  In  161*0.  begin*  the  history  of  the  col- 
ony of  Massachusetts  bay.  Winthrop.  the  governor  of  this  Bow  ton 
cofouy,  and  the  people  themselves  were  jierfectly  friendly  to  the 
Plymouth  colony.  The  clergy,  from  the  first  settlement  mid  fora 
long  period  after,  had  great  influence,  not  onty  in  the  church,  hot 
in  the  civil  government.  Public  excitement  was  caused  throughout 
the  colonr  in  1AW  and  l«SV  on  account  of  the  opinions  and  conduct 
of  Roger  Williams.  He  made  himself  obnoxious  to  the  govern- 
ment by  denying  the  validity  of  their  title  to  the  soil,  and  by  in- 
sisting that  the  Indians  were  it*  only  proprietors.  He  waa  ordered 
to  leave  Massachusetts  In  the  winter  of  16.15- 36,  and  went  south  to 
a place  which  he  called  Providence.  The  men  who  first  settled 
Plymouth  and  Massachusetts  were  friends  of  higher  learning.  In 
lAi*;  the  General  Court  granted  144*)  for  the  support  of  the  school  st 
Cambridge,  and  in  16?>  Her,  John  Harvard  lieqiirathed  half  of  his 
estate,  about  £*©.  to  the  same  seminary.  It  soon  after  received  the 
name  of  Harvard  College. and  is  now  knowu  as  Harvard  University, 
in  1641  the  north  line  of  Massachusetts  waa  run  following  the 
Mcrrimac  to  It*  source,  then  east  iu  such  a way  aa  to  Include  ail 
the  northern  and  eastern  part  of  New  Hampshire  and  a part  of 
what  Is  now  Maine.  In  Iw  the  General  Court  showed  Ita  abhor- 
rence of  the  slave  trade  by  ordering  Captain  Smith  to  send  back,  at 
his  owu  charge,  some  negroes  which  he  had  brought  to  Plsquata- 
qua  that  year.  Rr  a law  |>n«*ed  In  1W9,  man-stealing  was  made  a 
capital  crime.  The  first  instance  of  pretended  witchcraft  In  the 
colony  was  In  pit*,  when  u Mrs  Jones  was  condemned  and  exe- 
cuted. After  the  restoration  of  Charles  FI.  the  coinage  of  money  in 
the  colony  was  arrested.  The  coin  was  Issued  for  several  years. hot 
all  t»ore  the  date  of  ]*V*2.  A lout  this  lime  several  town*,  and  settie- 
ments  in  Maine  were  induced  to  mil  tbeni«elvra  under  the  juris- 
diction of  Massachusetts.  A portion  of  the  |>copl«  were  willing  to 
become  united  to  the  government  of  Ma«iM*r)iu*elt*.  but  the  pro- 
ceedings In  tbe  case  did  not  escape  the  charge  of  being  unjust  In 
Im-4-A.  on  complaint  of  some  of  the  Maine  people,  the  commission- 
era  of  Charles  11.  ordered  Massachusetts  to  relinquish  ll*  claim; 
but  It  continued  ita  pretensions  until  1601,  when  Maine  waa  In- 
clude*! In  the  new  charier  for  the  province.  Under  this  same 
charter,  known  as  the  Provincial  Charter,  Plymouth  colony  a as 
also  annexed  to  Massachusetts.  As  early  as  1M7,  the  Indians  had 
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-begun  u>  in  like  war  ii|*on  the  oo.onUts.  The  first  trouble  whs  with 
the  Pequot  tribe,  living  between  the  Connecticut  river  nml  the 
Tbanw.  Massachusetts.  with  Counecticat,  New  Haven  and  New 
Plymouth.  formed  « union  in  UM3  for  InUter  defend  tug  themselves 
against  their  enemies.  This  confederacy  was  essentia!  to  their 
preservation  in  the  wars  with  King  Philip  in  1675-6.  It  whs  r 
union  vviiich  seemed  almost  to  foreshadow  the  more  important  one 
formed  more  limn  a century  inter  for  the  purpose  of  gaining  Inde- 
pendence. Tiits  spirit  of  self  government  exhibited  Itself  early  in 
the  history  of  the  oniony  in  the  assumption  of  power  under  its 
charter:  as,  for  lustance.  the  right  to  coin  money.  In  PVsi  Crom- 
well meditated  the  plan  of  removing  the  inhabitants  of  New  Eng- 
land to  Ireland  or  Jamaica.  Hut  the  people  were  too  w ise  to  listen 
to  this  proposal.  At  this  time  the  conduct  of  the  government  of  Mss- 
aarhuaetts  js  Justly  liable  to  censure,  for  the  severe  treatment  of 
the  junkers  who  were  persecuted  and  bautshed.  The  Baptlsls 
were  treated  w ith  almost  equal  severity.  All  this  whs  done,  not- 
w i Urn  land  lug  the  charter  declared  that  there  should  always  be 
liberty  of  couacleuce  in  matters  of  religion.  These  persecutions 
Jed  to  complaints  to  the  king.  lion.  Simon  Bradslrect  «ml  Rev. 
John  Norton  were  instructed  to  defend  the  coion  is  t«  HUd  assure 
Uio  king  of  their  loyally.  After  more  than  half  a century  of  strug- 
gle the  king  annulled  the  charter  of  the  colony  in  HM.  Joseph 
Dudley  wns  for  a brief  time  president  of  a provincial  -ouncil. 
and  governed  the  colony.  At  tin*  close  of  the  year  in  which  Dud 
ley  received  his  commission,  1W*3.  ho  was  succeeded  by  Andros, 
who  had  been  governor  of  New  York.  He  now  received  a com  mis 
alou  i>  govern  all  the  Sew  England  colonics.  In  the  spring  ot 
HWD,  Lite  people, oppressed  by  the  arbitrary  measures  of  Andros. 

Cared  him  in  prison,  and  continue!)  their  old  form  of  government. 

a***  itch  Duetts  was  then  without  a charter  until  1692.  when  Maine, 
Plymouth  and  Nova  Scotia  wore  united.  Sir  Wn»,  Pblpps  waa  the 
find  governor  under  this  new  provincial  charter.  He  waa  an  ob- 
•curc  mtu  from  Maine,  near  .shccpscot  river.  On  hia  death,  in 
MB4.  Stoughton  acted  as  chief  magistrate. 

The  people  of  Massachusetts,  w ith  some  other  settlement*  In 
New  England  in  1679,  were  alarmed  by  menaces  of  war  from  the 
French.  By  order  of  Governor  Stoughton  the  militia  were  pre- 
pared Uj  defend  the  province,  if  the  French  should  appear.  The 
•aatern  Itidlnus  look  advantage  of  the  disturbed  state  of  the  coun* 
to  commit  depredations  and  murders.  In  1TOJ  when  war  was  1 
declared  between  England  and  France  they  proved  bloody  allies  of 
the  Freuch.  This  state  of  affairs  continued  for  several  years,  and 
In  1707  an  expedition  was  prepared  to  attack  Fort  Koval  In  Acudle. 
which  proved  a failure.  In  1,0b  the  French  and  Indians  attacked 
Haverhill  and  murdered  many  of  the  inhabitants.  Another  ex- 
pedition was  madelu  1711  against  Canada;  but  this  axpodttlon.  like 
the  one  in  1690,  was  not  successful.  The  attack  of  the  Indiana 
made  upon  Dwerfleld  in  1704  will  long  be  remembered  as  one  of  the 
' 'uranic  ev  ent*  of  Ihla  war. 

3 the  treaty  of  Utrecht  in  171&,  the  war  with  France  was  clawed, 
the  Indians  sought  for  peace  with  the  English.  As  we  have 
before  stated  the  first  newspaper  in  AiaasachuseU*  was  called  the 
Bom  to  u AVw*  Leltrr.  It  was  established  by  Samuel  Greeue  in  1701. 

A second  paper  was  published  In  1730  called  the  Boston  (iasrltf. 
The  third  w us  established  in  1791,  called  the  New  England  ('onrtnif, 
and  conducted  by  nil  older  brother  of  the  celebrated  Benjamin 
Franklin.  Meantime  the  colony  had  been  growing.  At  the  com- 
pletion of  a century  from  the  first  settlement  of  Massachusetts,  Its 
population  was  about  1'JOjOUO.  Mr.  Shirley  came  into  office,  us  gov- 
ernor of  Massachusetts  in  1741.  Soon  after  this,  in  1744,  war  again 
broke  out  between  Eugland  and  France.  Gov.  Shirley  encouraged 
an  expedition  against  l-oulitbourg,  lu  the  Island  of  ( ape  Uretou, 
which  was  then  a rendezvous  for  the  French  fleet.  The  troops 
were  commanded  by  Geu.  Fepperrell,  of  Massachusetts,  and  the 
attack  was  in  every  wav  a successful  one.  Shirley  also  took  part 
in  the  Oswego  expedition  of  1735.  and  Massachusetts  encouraged 
and  aided  the  expedition  to  Nova  Scotia  in  the  same  year,  which 
waded  In  the  removal  of  the  Acadlaus.  In  1747  a riot  occurred  in 
Boston  on  account  of  the  Impressment  of  several  of  the  citizens 
by  a comuiauder  of  a British  squadron  then  in  the  harbor.  The 
people  seized  some  of  the  British  officers,  who  were  found  on  the 
shore,  and  it  waa  with  difficulty  that  the  rioters  were  dl»|*T&ed. 
The  Inhabitants  of  Miiasachusetta  at  this  time  objected  to  the  levy- 
ing of  taxes  for  the  support  of  the  parent  government,  when  they 
were  not  represented  In  the  legislative  body  which  made  the  laws 
for  levying  them.  However,  Massachusetts  was  never  slow  to 
•end  forth  her  citizens  as  soldiers  when  the  province  was  in 

In  return  for  this  their  zeal,  the  colonist*  were  uot  accorded  the 

Crivi leges  which  they  felt  they  deserved,  aud  active  opposition 
> the  crown  was  the  result.  This  was  ted  by  James  Otis.  He  ob- 
jected to  the  issuing  of  writs  by  the  parent  government  to  compel 
altlzeus  to  aid  the  revenue  officers  In  their  search  for  goods.  “I 
have  fully  considered  the  subject,"  be  said,  “ mid  I solemnly  de- 
clare that  I will  to  my  dying  day  oppose, with  all  the  power*  God  has 
given  me,  nil  such  instruments  of  slavery  and  villainy  ns  the  writ 
ol  assistance  is."  such  opposition  as  this,  to  the  home  authority, 
was  the  beginning  of  the  Stamp  Act.  When  this  act  wan  put  fu 
force  Massachusetts  took  a leading  part  in  setting  forth  the  right 
*f  the  colonial*,  not  to  be  taxed  In  tills  Indirect  manner  without 
representation.  In  1764  a high  duty  was  laid  on  sugar  and  mu  lou- 
se*. This  mined  the  trade  of  Massachusetts  with  the  Weal  Indies. 
In  the  fall  of  1767,  some  troop*  of  the  Koyal  British  artillery  nr 
rived  In  *b«  harbor  of  Boston.  The  popular  indignation  at  haring 
royal  troops  thrust  upon  them  was  great.  This  quartering  of  ! 
soldier*  on  the  Boston  people,  against  their  will,  resulted  | ti  the  , 
Boston  massacre  in  1770.  The  citizens  assailed  the  soldiers  w ho 
Bred  upon  the  people  iti  self-defense.  The  merchants  made  acorn-  i 
bination  to  prevent  such  goods  as  yielded  a revenue  from  being  1 
imported.  The  patriots  opened  communications  with  the  other 
colon  I «t*  by  means  of  committees.  This  inter  communication  of 
the  colonists  did  much  to  strengthen  their  union  aud  knit  them 
together  as  one.  for  the  great  struggle  which  was  to  come.  In 
1779.  large  quantities  of  tea  were  imported  Into  Boston  from  Hug- 
land.  The  consignees  were  desired  by  the  people  of  Boston  not  to 
receive  It. 

W her  It  became  evident  that  the  owners  and  factors  of  the  car- 
goes w ould  not  comply  w ith  the  request  of  the  people,  a number  ! 


of  men  disguised  as  Indians,  boarded  the  afalp  and  threw  the  tea 
Into  the  w ater.  This  was  know  n as  the  Boston  Tea  Party.  In  re- 
turn for  this  act  England  closed  the  port  of  Boalon.  General 
tings,  who  for  several  years  had  been  commander  In  chief  of  the 
British  troop*  in  America,  was  made  governor  of  Massachusetts. 
This  was  another  cause  of  irritation  to  the  people,  and  they  fell 
themselves  sorely  oppressed.  Such  men  as  the  Adamses.  Dexter. 
Hancock,  Winlhrop.  Prescott,  Sever,  Phillips  aud  Ward,  were  firm 
advueaU-Hof  the  rights  of  the  peoplo.  but  there  were  msny  who  did 
not  (ai  or  extreme  measures.  In  1774.  Just  after  the  port  of  Boston 
was  declared  lo  be  blockaded,  the  people  assembled,  and  it  was 
voted  to  recommend  to  the  other  colonials  to  refuse  all  com- 
mercial intercourse  with  England.  A messenger  was  sent  to  Phil- 
adelphia to  communicate  the  vote,  and  thence  another  was  sent 
to  .Maryland  and  Virginia,  to  give  Information  of  the  plan  proposed 
In  Boston.  The  couduct  of  Gage  in  the  short  space  of  two  rnuiith* 
fully  proved  that  the  arbitrary  measures  were  still  to  be  pursued, 
and  that  the  voice  of  the  representatives  of  the  people  was  not  to 
be  regarded.  The  new  Congress  of  Massachusetts  met  in  Febru- 
ary. i??&,  A committee  of  safety,  clothed  with  authority  to  call 
out  the  militia.  If  necessary,  wa*  appointed.  They  were  also  em- 
powered to  oppose  all  attempts  to  enforce  the  obnoxious  laws  ot 
parliament.  On  the  IMtli  of  April,  1775,  several  British  ofllccra 
were  on  the  road  to  Lexington  aud  Concord  to  destroy  the  mili- 
tary stores  of  the  coloujsts.  The  militia  of  the  colony  were  called 
out.  and  an  engagement  occurred  with  the  British  troops  nudei 
Lord  Percy,  which  aroused  the  towns.  The  militia  poured  Into 
Cambridge  and  Percy  returned  to  Boston.  The  Joss  of  the  British 
on  this  occasion  was  nearly  three  hundred,  of  the  militia  eighty. 
It  was  not  until  July,  1775.  that  the  Continental  Congress  under- 
took to  orguulze  the  army  of  which  George  Washington  was  ap- 
pointed commauder  in  chief. 

On  June  17 occurred  the  battle  of  Bunker  Hill.  The  Koyal  troop* 
had  been  shut  up  in  Boston  by  the  suiierlor  numbers  of  the  pro- 
vincial*. and  this  battle  of  Bunker  Hill  was  brought  cm  by  the  at- 
temptof  the  provincial  troop*  to  gain  a higher  point  in  Charleston. 
When  Washington  was  elected  general  lu  chief  he  stretched  his 
lines  around  Boston  and  forced  It*  evacuation,  in  March.  1776. 
These  were  the  only  events  of  the  war  that  occurred  on  Massachu- 
setts soil. 

The  blessings  of  a federal  government  soon  became  apparent,  fa 
the  increased  enterprise  aud  prosperity  of  the  country.  But  in  no 

fiart  of  the  United  States  were  these  Advantages  seen  more  tham 
u Massachusetts;  though  at  one  time  It  seemed  likely  that  the 
federal  constitution  would  be  refused  by  this  commonwealth.  It 
was  finally  adopted  by  a small  majority.  The  first  representative* 
from  the  state,  under  the  new  ennatitutior.,  in  Congress,  held  April, 
1788.  were  Fisher  Amea,  George  Partridge.  George  Leouaril.  Georg* 
Thatcher.  Klbrfdge  Gerry,  Benjamin  Gochi hue.  Theodore  Sedgwick 
aud  Jonathan  Grant. 

Massachusetts  suffered  under  the  Embargo  Act  of  1507,  and 
though  she  opposed  the  war  with  England,  in  1SI2-14.  much  of  ihs 
success  of  the  United  Stole*  In  naval  conflicts  was  due  to  Massa 
chusetts  sailors.  She  was  also  opposed  to  the  war  with  Mexico 
Nevertheless  Caleb  Cushing  led  one  regiment  Into  the  field. 

Massachusetts  has  been  foremost  in  political  progress.  Garrison 
and  Phillips  led  tin-  people,  wuu  formed  me  Liberty  party,  the 
germ  of  the  Republican  Party.  The  old  Whig  party  Anally 
became  merged  into  the  Republican  party.  With  the  change 
of  parties  Charles  Stunner  eutered  the  political  field.  He  became 
the  most  eminent  *tai>  *maii  of  his  time,  and  was  sent  repeatedly 
by  Massachusetts  to  the  Federal  Congress.  The  State  has  (teen 
largely  Republican  III  its  political  principle*.  Massachusetts  had 
much  the  same  influence  In  bringing  on  toe  civil  war  that  she  had 
in  bringing  about  the  Revolutionary  war.  She  furnished  and 
manned  many  vessels  for  the  Union  navy.  In  IBM  It  was  shown 
that  there  were  92.-160  Massachusetts  men  In  the  naval  service.  All 
but  twelve  towns  furnished  troops,  and  there  were  15,000  men  aup- 

F died  In  excess  of  what  was  called  for.  The  total  number  of  me* 
ii  the  Federal  ranks  was  1 50,1 65,  of  which  camber  less  than  1,900 
were  raised  by  draft. 

Generals  Knox  aud  Lincoln  were  the  most  d.cttng'dshcd  officers 
Massachusetts  sent  into  the  Revolutionary  war.  Out  of  931.791 
troops,  sent  by  all  the  colonists  iuto  the  field,  Massachusetts  fur 
nlabed  67,907,  the  largest  number  furnished  br  any  one  colony. 
She  always  contributed  more  than  her  share  e.  the  money  for  tha 
support  of  the  general  army.  Until  a coi»-'.»*utlon  was  adopted  in 
17is.i,  Massachusetts  was,  during  the  war  q .der  a provisional  gov 
eminent.  The  first  governor  under  tL*  constitution  was  John 
Hancock.  The  prominent  governor*  after  him  were  Samuel 
Adam*.  1794-97:  Elhridre  Gerry,  Edward  Everett,  1846-40; 

John  A.  Andrew,  INH-twj.  When  Mr.  Kowdoto  waa  governor,  dur- 
ing his  second  term  of  office,  17*6,  what  is  know  n as  Shay’s  Rebel- 
lion took  place.  It  was  the  lower  class  of  people  who  were  en- 
gaged iu  the  rash  enterprise,  and  It  was  undertaken  ou  account  ol 
a confused  notion  of  liberty 

The  commonwealth  spent  ft2.606.M7  lu  the  civil  war.  and  about 
99,000,000  wan  given  by  private  contributions.  Since  the  war  ended 
Maraachusvtta  ha*  specially  turned  her  attention  to  manufactur- 
ing and  mechanical  industries,  in  addition  to  her  shipping  inter- 
est*. n«  the  foreign  trade  which  cnee  distinguished  her  has  gone 
largely  to  other  ports.  K.  C.  H. 

MASSENA,  AitDRft  (1758-1817),  duke  of  RiyoU,  prince  ol 
Foaling,  and  marshal  of  France,  the  greatest  soldier  and  great- 
est general  of  all  Napoleon's  marshals,  and  the  one  man  who 
with  education  and  ambition  might  have  been  Nopolooa’lt 
rival,  was  the  son  of  a small  wine  merchant,  it  is  said  of  Jewish 
origin,  and  was  born  at  Nice  on  May  tt,  1758.  His  parents  were 
very  poor,  and  he  began  life  as  a cabin  bor.  He  did  not  care 
much  for  the  sea,  and  iu  1775  enlisted  in  the  Regiment  Koval 
Itnlien.  a regiment  of  Italian*  in  the  pay  of  France.  He  quickly 
r«>se  to  U*  unden ifticer-ndjutant ; hut  finding  his  birth  would 
prevent  his  ever  getting  a commission  lie  left  the  army  in  1789, 
retired  to  his  native  city,  and  married.  At  the  sound  of  war 
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however,  and  the  word  republic,  hie  desire  to  sec  service 
increased,  and  be  once  more  left  Italy,  and  joined  the  3d 
battalion  of  the  volunteers  of  the  Var  in  1792.  In  those 
days  when  men  elected  their  officers,  and  nearly  all  the  old 
commissioned  officers  were  dead  or  had  emigrated,  pro- 
motion to  a man  with  a knowledge  of  his  drill  was  rapid, 
and  by  April  1793  M&sstaa  waa  chef  de  bataillon,  or 
colonel  His  regiment  was  one  of  those  in  the  army  of 
General  Anseltno,  which  was  ordered  to  occupy  Nice,  and 
his  knowledge  of  the  country,  of  the  language,  and  of  the 
people  was  so  useful  that  in  December  lie  was  already 
general  of  division.  In  command  of  the  advanced  guard 
he  won  'the  battle  of  S&orgio  in  August  1794,  capturing 
ninety  guns,  and  after  many  successes  he  at  last,  ou 
November  23,  1795,  with  the  right  wing  of  the  army  of 
Italy,  won  the  great  victory  of  Loano,  in  which  four  thouP 
sand  Austrians  and  Sardinians  were  put  bora  do  combat 
In  Bonaparte’s  great  campaigns  of  1796  and  1797  Mass£na 
was  his  most  trusted  general  of  division ; in  each  battle 
he  won  fresh  laurels,  until  the  crowning  victory  of  Bivoli, 
from  which  he  afterwards  took  his  title.  It  was  during 
this  campaign  that  Bonaparte  gave  him  the  title  of  enfant 
cheri  de  la  vicloire , which  he  was  to  justify  till  he  met  the 
English  in  1810.  Mass^na’s  next  important  service  was 
in  command  of  the  army  in  Switzerland,  which  united  the 
army  in  Germany  under  Moreau,  and  that  in  Italy  under 
Jouberh  There  he  proved  himself  a great  general;  the 
archduke  Charles  and  Suwarof!  had  each  been  successful 
in  Germany  and  in  Italy,  and  now  turned  upon  M&ss^na 
in  Switzerland.  That  general  held  his  ground  well  against 
the  archduke,  and  then  suddenly,  leaving  Soul*  to  face 
the  Austrians,  he  transported  bis  army  to  Zurich,  where, 
on  September  26,  1799,  be  entirely  defeated  Suwaroff, 
taking  two  hundred  guns  and  five  thousand  prisoners. 
1IU  campaign  and  battle  placed  his  reputation  on  a level 
with  that  of  his  compatriot  Bonaparte,  and  ho  might  have 
made  the  revolution  of  Brumaire,  but  ho  was  sincerely 
attached  to  the  republic,  and  had  no  ambition  beyond  n 
desire  to  live  well  and  have  plenty  of  money  to  spend. 
Bonaparte,  now  first  oonsul,  sent  him  to  Genoa  to  com- 
mand the  debris  of  the  army  of  Italy,  and  ho  nobly 
defended  Genoa  from  February  to  June  to  the  very  last 
extremity,  giving  time  for  Bonaparte  to  strike  bis  great 
blow  at  Marengo.  He  now  went  to  Paris,  where  ho  sat 
in  tho  Corps  Ldgislatif  in  1803,  and  defended  Moreau,  but 
where  Napoleon  took  his  measure,  and  did  not  interfere 
with  him.  In  1804  he  was  made  one  of  the  first  marshals 
of  France  of  the  new  rdgime,  and  in  1805  was  decorated 
with  the  Grand  Eagle  of  the  Legion  of  Honour.  ’7  In  that 
year  Napoleon  needed  an  able  general  to  keep  in  check 
the  archduke  Charles  in  Italy,  while  he  advanced  through 
Germany  with  tho  grand  army.  M&6sdna  was  chosen;  he 
kept  the  archduke  occupied  till  he  got  news  of  the  sur- 
render of  Ulm,  and  then  on  October  30th  utterly  defeated 
him  in  the  battle  of  Caldiero.  After  the  peace  of  Pressburg 
had  been  signed,  Massdna  was  ordered  to  take  possession  of 
the  kingdom  of  Naples,  and  to  place  Joseph  Bonaparte  on 
the  throne.  This  task  done,  Najioleon  summoned  Massdna 
to  Poland,  where  he  as  usual  distinguished  himself,  and 
where  he  for  the  time  gave  up  his  republican  principles, 
and  was  made  duke  of  KivolL  In  tho  campaign  of  1809 
he  covered  himself  with  glory  at  Landsbut  and  at  Eckmtihl, 
and  finally  at  the  little  village  of  Essling,  which  he  held 
with  such  determination  that  Napoleon  had  some  right  to 
call  his  otherwise  complete  defeat  of  Aspcrn  a victory. 
When  the  retreat  to  the  island  of  Lobau  was  ordered,  it 
was  Massdna  who  covered  tho  broken  regiments,  and  held 
the  tile  du  pont ; and  on  the  field  of  Wagram  it  was  | 
Massdna  who,  though  too  ill  to  ride,  directed  from  his  j 
carriage  • the  movements  of  the  right  wing,  and  re*  I 
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covered  tho  honour  of  France.  For  his  great  services 
ho  was  created  prince  of  Essling,  and  given  the  princely 
castle  of  Thouars.  He  was  then  ordered  to  Spain  to 
“drive  the  English  into  the  sea.”  The  campaigns  of  1810 
and  1811,  the  advance  and  the  retreat  from  Torres 
Vedras,  aro  well  known  from  Napier’s  history,  who  docs 
full  justice  to  Wellington’s  great  opponent.  Massdna  him- 
self ascribed  his  failure  to  the  frequent  disobedience  of  his 
three  subordinate  generals  Ney,  Keynier,  and  Junot,  and 
with  some  justice ; but  he  alone  could  have  stayed  so  long 
before  the  lines,  and  could  have  made  the  long  halt  at 
Santarem,  which  checked  Wellington  bo  thoroughly.  The 
retreat  was  os  finely  conducted  as  the  advance,  and  would 
have  been  even  more  triomphant  had  Ney  obeyed  orders. 
Even  then  ho  was  again  ready  to  try  his  fortune,  aud  nearly 
defeated  Wellington  at  Fuentes  d’Ofioro,  though  much 
hampered  by  Bessidres.  Recalled  with  ignominy,  his 
prestige  gone,  the  old  marshal  felt  he  had  & right  to  com- 
plain of  Ney  and  of  Napoleon  himself,  and,  it  is  said, 
opened  communications  with  Fouchd,  aud  the  remnant  of 
the  republican  party.  Whether  this  be  true  or  not, 
Napoleon  gave  his  greatest  marshal  no  more  employment 
in  the  field,  but  made  him  merely  commandant  of  the  8th 
military  division,  with  his  headquarters  at  Marseilles.  This 
command  he  still  held  at  the  restoration  of  the  Bourbons, 
when  Louis  XVIII.  confirmed  him  in  it,  and  gave  him 
letters  of  naturalization,  as  if  the  great  leader  of  ths 
French  armies  had  not  ceased  to  bo  an  Italian.  When 
Napoleon  returned  from  Elba,  Massdna,  probably  by  the 
advice  of  Fouclid,  kept  Marseilles  quiet  to  await  events, 
the  greatest  service  he  could  do  the  royalists,  but  after- 
wards imputed  to  him  as  a fault  After  the  second 
restoration  Massdna  was  summoned  to  sit  on  tho  court 
martial  wrhich  tried  Marshal  Ney,  but,  though  he  had  been 
on  bad  terms  with  that  general,  and  attributed  his  own 
disgrace  to  him,  the  old  soldier  would  not  be  his  comrade’s 
judge.  This  refusal  was  used  by  the  royalists  to  cruelly 
attack  the  marshal,  against  whom  they  raked  up  every 
offence  they  could  think  of,  and  whose  victories  they  forgut. 
This  annoyance  shortened  his  life,  and  on  the  4th  April 
1817  the  old  hero  died.  He  was  buried  in  Pere-la-Chats^ 
with  only  the  word  “ Massdna  ” upon  his  tombstone. 

In  private  life  indolent,  greedy,  rapacious,  ill-educated,  morose, 
on  the  field  of  battle  Masacna  was  a man  of  genius,  prompt  in 
resource,  indefatigable,  perfectly  brave,  and  never  knowing  when  be 
was  beaten.  Italian  he  always  was  in  his  indolence,  but  in  his 
quickness  of  resource  a real  compatriot  of  Napoleon  himself. 

See  Thicbault’s  £loge  funibre,  and  Koch’s  iUmoiree  de  Masetma^ 
4 vola.,  1849,  a most  valuable  work,  and  inoet  carefully  compiled. 
8oe  also  the  military  histories  of  tho  epoch,  but  in  reading  Napier'* 
picture*  of  him  and  Boult  it  is  well  to  remember  that  author’* 
personal  friendship  with  the  latter. 

MASSILLON,  a city  of  tho  United  States,  in  Stork 
county,  Ohio,  is  situated  on  the  Tuscarawas,  a head  stream 
of  the  Muskingum,  communicates  with  Lake  Erie  by 
tho  Ohio  canal,  and  formB  an  important  junction  for 
various  lines  of  railway.  It  is  well  known  for  its  coal- 
mines and  white  sandstone  quarries ; and  it  nlso  contains 
blast  furnaces,  rolling  mills,  foundries,  machine-shops, 
grist  mills,  and  extensive  establishments  for  the  manu- 
facture of  agricultural  implements,  glass,  and  paper.  The 
population,  3819  in  I860,  waa  6838  iu  1880. 

MASSILLON,  Jean  Baptiste,  was  bom  at  Hy&res  on 
Juno  24,  1663,  and  died  at  Clermont  on  September  28, 
1742.  Ho  was  thus,  except  Saint-Simon  and  Fontonelle, 
the  longest  lived  of  tho  nieu  of  the  Sidcle  de  Louis  Quatorxe. 
It  is  noteworthy  that,  like  the  majority  of  tho  great  pulpit 
orators  of  his  own  and  the  preceding  generation,  ho  was  a 
suuthemor.  His  father,  Francois  Massillon,  was  a notary, 

( and  he  appears  to  have  been  well  educated.  In  1681  he 
joined  the  congregation  of  the  Oratory,  which  at  that  time 
I had  a high  reputation.  But.  although  lie  had  thus  chosen 
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an  order  where  the  rules  were  by  no  means  strict,  ho  was 
not  anxious  for  easy  living  or  secular  renown.  The  credit 
which  he  received  for  his  first  efforts  at  preaching  startled 
him,  and  he  sought  a much  more  severe  discipline,  one 
indeed  which  is  said  to  havo  been  of  Trappist  rigour. 
Accident,  however,  made  his  literary  and  oratorical  talents 
known  to  the  Cardinal  de  Noaillcs,  who  determined  that  the 
church  should  not  Jose  so  well  qualified  a defender.  In 
obedience  to  the  cardinal,  Massillon  left  the  abbey  of 
Septfonds,  rejoined  the  Oratory,  and  was  introduced  to  the 
Parisian  seminary  of  Saint  Magloire  in  1696.  He  was 
soon  set  to  work  to  preach  in  the  Paris  churches,  and  his 
reputation  spread  rapidly  from  city  to  court.  He  preached 
before  Louis  XIV.  for  the  first  time  m Advent  1699.  He 
made  a profound  impression,  and  it  is  reported  that  ills 
generous  elder,  Bourdalouc,  from  whom  Massillon  himself 
had  learnt  much,  said  of  him,  “ lie  must  increase,  but  I 
must  decrease.”  His  fame,  however,  did  not  lead  to 
immediate  preferment.  In  the  first  place,  the  Oratorians 
were  on  bad  terms  with  the  Jesuits,  and  were  considered 
too  liberal  to  suit  the  reign  of  gloomy  pietism  and  severe 
orthodoxy  in  which  Louis’ <*  dissolute  life  closed.  In  the 
second,  Massillon  was  neither  a flatterer,  nor  did  he  resort 
to  the  abrupt  denunciation  of  vice  which  had  succeeded  in 
the  case  of  some  of  his  predecessors.  Indeed,  in  the  last 
years  of  the  reign  there  was  nothing  (so  far  as  the  king  was 
concerned)  to  denounce,  unless  it  were  an  excess  of  ortho- 
doxy. Looms  famous  saying  that  other  preachers  made 
him  pleased  with  them,  but  that  Massillon  made  him  dis- 
pleased with  himself,  may  have  been  merely  a mat,  but  it  may 
also  have  expressed  an  involuntary  truth.  However  this 
may  be.  Massillon,  who  perhaps  desired  no  office,  received 
none  as  long  as  the  old  king  lived.  The  regency  was  much 
more  favourable  to  him,  and  in  1717  he  was  nominated  to 
the  see  of  Clermont,  with  the  additional  honour  of  being 
commissioned  to  preach  the  next  year’s  Petit  Cart  me  or 
eeries  of  short  Lent  sermons  before  the  yonng  Louis  XV. 
Bishop  in  1717,  Lent  preacher  in  1718,  Massillon  received 
in  1719  a yet  further  honour,  though  this  time  a secular 
one,  by  being  elected  to  the  Academy.  Various  causes, 
however,  combined  to  remove  him  from  Paris.  His  own 
standard  of  duty  was  high,  and  he  was  not  likely  in  any 
case  to  have  acquiesced  in  the  position  of  a non  resident 
bishop ; the  court  grew  more  and  more  dissolute ; and  his 
advance  in  years  must  have  somewhat  disqualified  him  from 
preaching  and  travelling.  He  delivered  but  few  sermons 
in  Paris  aft:r  the  Petit  Carcme , and  preached  there  for  the 
last  time  in  1723,  when  bo  pronouucod  the  funeral  oration 
of  ths  duchess-dowagcr  of  Orleans.  The  twenty  years  of 
life  which  remained  to  him  were  spent  at  Clermont,  where 
he  was  distingo ished  for  all  good  works,  especially  for 
exacting  the  minimum  of  episcopal  dues  and  expending 
the  maximum  on  charity. 

Massillon’s  works  are  made  tip  for  the  most  part  of  sermons,  lec- 
tures, synodal  addresses,  and  Ihe  like.  Tlrey  nave  been  rejwatedly 
edited,  and  are  easily  accessible  in  two  large  volume*  published  by 
Didot  As  a pulpit  orator,  if.  not  aa  a theologian,  Massillon  prob- 
ably deserves  the  highest  rank  among  Frenchmen.  Ilia  style  is 
very  nearly  perfect,  uniting  the  polish  of  the  later  age  of  Louis  X 1 V. 
with  the  vigour  of  the  earner.  His  thoughts  are  original  and  iust, 
and  the  arrangement  of  hi*  discourse*  lucid  and  oiderly  without 
twing  unduly  scholastic.  He  has  usually  been  contrasted  with  his 
predecessor  Bourdalouc,  the  latter  having  the  credit  of  vigorous 
denunciation,  Mawllon  of  gentle  persuasiveness.  But  few  preach- 
ers can  havo  excelled  him  in  vigour  when  ho  chose  to  lie  stern. 
Besides  the  Peiii  Cartmr,  lne  sermons  on  iho  Prodigal  Son,  on 
Death,  for  Christmas  Day,  for  the  Fourth  Sunday  in  Advent,  may 
be  cited  as  perhaps  his  masterpieces.  But  in  truth  Massillon  is 
singularly  free  from  inequality.  His  great  literary  power,  his 
reputation  for  benevolence,  arnf  his  known  toleration  ana  dislike  of 
doctrinal  dispute*  caused  him  to  be  much  more  favourably  regarded 
than  most  churchmen  by  the  fhilosophcs  of  the  18th  century.  He 
acquired  the  surname  of  the  Racine  of  the  pulpit,  but  extreme  purity 
of  style  b almost  the  onlj  point  of  contact  between  the  two  wi iters. 
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| MASSINGER,  Pmur  (158-1-1  MO),  on.  of  tU.  most 
prolific,  scholarly,  and  powerful  dramatists  among  the 
immediate  successors  of  Shakespeare,  do  was  bora  in 
1584,  went  to  Oxford  (St  Alban  s Hall;  in  1602,  and  left 
2 in  1606.  Tbi8is  all  that  ia  known  of  his  early  life,  except 
, that  his  father,  as  appears  from  the  dedication  of  ono  of 
his  plays  {The  Bondman),  was  in  the  sendee  of  the 
Herberts.  That  his  father's  service  was  not  menial  ia 
proved  by  his  having  onco  been  the  bearer  of  letters  from 
the  earl  of  Pembroke  to  the  queen.  The  industry  of  anti* 
quaries  has  discovered  only  one  little  fact  about  Massinger 
between  his  leaving  Oxford  in  1606  and  his  having  a 
comedy  performed  at  court  in  1621.  This  fact  ia  that  ha 
| joined  with  two  dramatists,  Field  and  Daborne,  in  asking 
i an  advance  of  .£5  from  the  theatrical  capitalist,  Hcnslowe. 

| This  painful  request,  the  date  of  which  is  conjectured  to 
, be  about  1614.  sets  forth  that  the  three  petitioners  were 
j "in  unfortunate  extremitie.”  In  bis  part  of  the  document 
! Massinger  says  that  he  has  “ever  found”  Hcnslowe  "a 
I true  loving  friend.”  The  expression  seems  to  point  to 
[ his  having  been  connected  with  plays  and  players  for 
: some  considerable  time.  After  1621  many  of  his  plays 
were  acted  nod  published ; but  from  the  tone  of  his  dedica- 
tions it  is  to  be  inferred  that  he  was  often  in  straits.  The 
entry  in  tho  parish  register  of  St  Saviour’s — “ March  20, 
1639-40 — buried  Philip  Massinger,  a stranger" — may 
mean  only  that  Massinger  was  not  a resident  in  the  parish; 
bat  it  is  sadly  out  of  keeping  with  the  dramatist’s  place  in 
the  respect  of  posterity. 

In  the  barrenness  of  authentic  fact,  conjecture  lias  been 
busy  with  Massinger’s  life  and  charaotcr.  One  of  the 
questions  that  have  been  raised  about  him, — whether  or  not 
he  was  a Roman  Catholic, — leads  to  other  questions  that 
have  more  than  a personal  iuterest  Attempts  to  fix  the 
political  or  the  religions  creed  of  a dramatist  are  generally 
fanciful ; as  a rule,  when  a critic  finds  an  opinion  expressed 
by  one  of  a dramatist’s  personages  with  exceptional  and 
striking  force,  he  jumps  to  the  conclusion  that  the  dramatist 
must  have  held  this  opinion  himself  os  a ruling  conviction. 
The  evidence  that  Massinger  was  & Homan  Catholic  at  a 
time  when  the  creed  was  held  under  pains  and  penalties 
is  of  & more  serious  kind,  though  not  conclusive.  It  rests 
upon  three  of  his  play*,  The  Virgin  Martyr  (printed  in 
1622,  acted  before  1620),  The  Renegado  (acted  in  1624), 
and  The  Maid  of  Honour  (printed  in  1632,  but  probably 
acted  earlier).  In  the  first  of  these  Massinger  was  assisted 
by  Dekker.  Whether  or  not  the  author  was  a Human 
Catholic,  it  is  certain  that  only  a Roman  Catholjc  audience 
could  be  expected  tc  enter  into  the  spirit  of  these  play* 
and  applaud  at  the  end;  and  they  are  very  remarkable 
theatrical  phenomena  to  have  appeared  in  the  reign  of 
James. 

The  Virgin  Martyr,  founded  on  the  martyrdom  of  Dorothea  la 
the  time  of  Diocletian,  is,  in  effect,  nn  old  miracle  play  in  five  •eta. 
The  devil  himself  appear*  on  the  stage,— firet  in  human  shape  as  the 
servant  of  a persecutor,  hunting  out  victims  ami  instigating  the 
most  cruel  torture*;  afterwards  in  "a  fearful  shape'  with  fire 
flashing  round  him.  The  page  of  tho  martyr  Dorothea  is  nn  angel 
in  disguise,  who  also  appear*  in  lii*  own  proper  shape  before  theemi 
of  the  play.  Dorothea  is  tortured  on  tho  -stage  in  the  most  revolt* 
ing  fashion*  dragged  about  by  the  hair,  kicked,  beaten  with 
cudgels,  but  her  page  Angslo  stand*  by,  aud  she  is  miraculoodjf 
preserved  from  hurt.  Other  miracle*  mo  performed  on  the  stage.1 
A persecutor  fall*  down  in  a fit  when  about  to  proceed  to  subject  the 
martyr’s  constancy  to  the  foulest  trial*.  In  the  last  act  a basket  of 
fruit  from  paradi&e  is  brought  on,  and  the  chief  persecutor  eating 
of  it  is  wholly  changed  in  spirit,  and  dnve*  away  hi*  diabolic  ser- 
vant by  holding  ur>  a cross  of  flowers.  At  the  close  the  martyr* 
appear  in  white  robes,  transfigured.  Ths  Virgin  Mari fr  farther 
resembles  tho  miracle  play  in  the  coareenc**  of  the  comic  smraa  in- 
tended to  illustrate  the  power  of  the  devil  over  the  most  base  aud 
grovelling  natures.  The  tone  of  tho  play  throughout  is  serious  and 
lofty ; the  passions  of  the  persecutor*  and  the  heroic  devotion  of  the 
martyr*  are  given  with  great  dramatic  force.  Thi*  is  a very 
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remarkable  play  to  bare  apprarrel  BmUenly  tmlJ»i  *he  run  m eeeu- 
kf  pircoa.  it  seem.  to  bare  be^n  popular,  and  waa  eeveral  tune* 
■epnotod  before  tbe  Restoration.  That  .bo  Jteyeaado  should  hare 
found  far  our  is  still  more  remarkable.  In  itself  It  i*  a powerfully 
M»trticted  play,  atrong  in  character  and  incident  llaaainprra 
leaning  to  Roman  doctrine  is  supposed  to  be  abown  by  bis  making 
one  of  bis  beroinca — a converted  Turk,  a sultan’s  sister— experience 
complete  spiritual  transformation  after  receiving  tbe  rite  of  baptism. 
But  there  la  a more  suggeetive  and  stranger  fact  than  this.  Tbe 
hero  of  the  piece,  Francisco,  ts  a Jesuit  priest,  treated  with  profound 
respect  throughout,  s man  of  uoble  oosaiftsk  aims  running  all  riska 
to  aavo  and  gain  aouls,  exercising  tbe  strongest  moral  influence  for 
tbe  wisest  and  most  bcaevolent  purpoecs.  Francisco  s milucoee  per* 
vadea  tbe  play,  and  ia  crowned  with  triumph  at  the  end.  He  sails 
back  to  Venice  with  a noble  lady  rescued  from  the  infidel  hervirtuo 

Eroteeted  by  an  amulet  during  her  captivity,  a renegade  military 
ero  restored  to  hts  country  and  the  church,  a noblo  Venetian 
rescued  from  spiritual  and  physical  perils,  the  beautiful  sistcrof  the 
aul tan  coueerted  to  Christianity.  That  a London  audience  should 
have  tolerated  this  glorification  of  a Jesuit  within  twenty  years  of 
the  Gunpowder  Plot  ia  an  extraordinary  fact,  of  which  tbe  explana- 
tion ia  a till  to  seek.  In  the  Maid  aj  Honour  the  heroino  relieves 
s highly  complicated  aituation  at  ths  end  by  taking  tho  veil,  giving 
a third  of  her  property  to  a nnunerv,  a third  for  pioua  umo,  and  a 
third  to  an  honest,  faithful,  but  to  her  unattractive  lover.  For  this 
•he  is  held  up  as  **  to  all  posterity  s fair  esampte  for  noblo  msids  to 
i— it...  - < inly  on  ssdieoee  of  very  pious  Catholics  could  have 
sympathised  with  such  a conciliate. 

Sach  plays  show  that  Massinger,  U not  a Roman 
Catholic,  was  at  least  not  blinded  by  the  popular  hatred  of 
them,  but  could  dwell  m rapt  admiration  ou  what  was  noble 
and  lofty  in  tbe  motives  supplied  by  tho  Roman  Church. 
The  Strange  thiog  ia  that  he  found  a manager  to  produce 
these  plays,  or  an  audience  to  tolerate  them.  It  may  bo 
doubted  whether  Massinger  waa  ever  a popular  dramatist 
His  poverty  is  not  indeed  conclusive  on  this  point,  for  tho 
prices  paid  for  plays  were  so  small  that  a dramatist  could 
hardly  make  a livelihood  by  play  writing,  unless  ho  was 
also  an  actor  or  a theatrical  manager.  Bat  the  best 
qualities  of  his  pleysappea!  rather  to  thoughtful  politicians, 
moralists,  and  student*  of  character  than  to  too  simple 
feelings  of  the  ordinary  playgoer.  Only  one  of  them,  A 
Fete  IVoy  to  Pay  Old  Debit  (printed  1033),  has  kept  the 
stage,  and  that  ^chiefly  because  tho  leading  character,  Sir 
Giles  Overreach,  a sort  of  commercial  Richard  ILL,  a com- 
pound of  “ the  lion  and  the  fox,"  provides  many  opportuni- 
ties for  a great  actor.  Like  all  Massinger's  plays,  it  is  most 
ingenious  end  effective  in  construction,  but  in  this  as  in 
others  he  has  been  more  intent  upon  the  elaboration  of  a 
plot  and  the  exhibition  of  a ruling  passion  than  upon 
winning  the  love  and  admiration  of  his  audience  for  heroes 
and  heroines.  The  other  personages  beside*  Sir  Giles  are 
either  conventional  comic  figures,  or  dim,  feebly  outlined, 
uninteresting  characters.  The  reformed  prodigal  and  the 
two  pairs  of  lovers  who  outwit  the  cunning  diplomatist  by 
simple  means  seem  poor,  joyless,  bloodless  phantoms  wbon 
put  side  by  side  with  tho  rich  life  of  Shakespeare’s  youth- 
ful lovers  and  reckless  scapegraces ; they  are  mere  foils  to 
Overreach ; their  :>fe  is  not  displayed,  it  is  only  indicated 
in  tho  dialogue.  With  the  exception  of  this  play,  all 
Massinger’s  have  been  relegated  to  tbs  dlndy  since  his  own 
timei  The  Fatal  Dowry)  (printed  1632),  in  which 
Massinger  bad  the  assistance  of  Field,  was  partially 
resuscitated  by  Howe,  being  made  the  bails  of  the  Fair 
Penitent.  In  Massinger's  own  judgment,  the  Homan  Actor 
waa  “tbe  most  perfect  birth  of  his  Minerva.*  It  ia  in 
affect  a undy  of  the  tyrant  Domitian,  and  of  the  results  of 
despotic  rule  on  the  despot  himself  and  his  court;  tho 
intrigues  and  counter  intrigues,  tho  rise  of  sycophancy,  the 
fall  of  honcstv,  the  growth  of  the  appetite  for  blood,  the 
growth  and  final  triumph  of  the  spirit  of  revenge,  are 
■xhibitei  with  grant  power.  Among  tho  dramatists  of 
that  great  period,  Massinger  comes  next  to  Shakespeare  in 
the  art  of  opening  and  developing  a plot  The  Bondman , 
the  Duke  of  Milan,  and  tho  ffreot  Duke  of  Florence  are  clan 


favourable  specimens  of  Massinger's  power.  But  what  was 
said  by  one  of  his  admirers  in  tho  dedication  of  the  City 
Madam  ia  perfectly  true,  that,  "though  ho  composed  many 
plays,  ho  Wrote  uono  amiss.”  The  manners  and  the 
characters  are  always  clearly  conceived,  although  tbe 
dramatist’s  strength  is  put  forth  in  the  portrayal  of  some 
ono  ruling  passion.  The  action  always  marches  forward 
steadily,  with  as  little  aa  possible  of  irrelevant  digressiou ; 
so  steadily  in  fact  ia  tho  main  purpose  pursued  as  to  pro- 
duce a certain  air  of  labour  ami  constraint  The  langusge 
« never  mean,  and  never  turgid ; in  impassioned  situations 
it  wants  fire  and  directness.  If  the  stage  were  ever  delibe- 
rately employed  as  an  historical  school,  frequented  by 
audiences  anxious  to  get  a clear  and  vivid  impression  of 
important  situations,  going  to  the  theatre  not  to  be 
interested  against  their  will  but  willing  to  be  interested, 
the  dramas  ot  Massinger  would  furnish  excellent  models. 

Several  of  Massinger's  plays  are  no  longer  extant  Eight  of  them 
were  emong  thoae  destroyed  by  Warburton’a  cook.  The  moeq 
recent  edition  of  those  remaining.  nineteen  in  number,  is  Cunning, 
bnm’t  11570k  Gifford  edited  Msooinger  with  great  care.  (W.  M.) 


MASSORAH  one?),  better  Massoeeto  (nisnj),  a lata 
Hebrew  word  meaning  “tradition,"  is  the  technical  term 
specially  applied  to  tho  tradition  by  which  Jewish, 
scholars  (Massorets,  njDSiJ  *^3)  sought  to  fix  the  cep. 
rect  writing  and  reading  of  the  text  of  the  Old  Test*; 
monk  An  oral  tradition  on  disputed  points  of  this  sort 
naturally  existed  from  the  early  days  of  the  Jewish  school^ 
but  ths  U60  of  a written  Massorah  in  notes  on  the  margin 
of  Bibles,  at  the  eml  of  Biblical  codices  or  of  the  individual 
looks  contained  in  them,  or  in  separate  works  appears  to. 
have  followed  the  introduction  of  tho  vowel  points,  and  to 
have  been  influenced  by  similar  labours  of  Syrian  scholar* 
See  HEWtrw  LanocacE,  voL  xi.  p.  600 

1IASSOWAH,  or  Mesowab,  a town  on  the  Abyssinia* 
coast  of  the  Red  Sea,  on  o small  coral  island  of  the  same 
noma,  in  16*  30'  N.  lab  and  39*  3 O'  E.  long.  The  height 
of  the  island  ia  from  20  to  25  feet  above  the  sea,  the  length 
does  not  exceed  £ milts,  and  tbe  breadth  is  about  } mil& 
The  western  half  Is  occupied  by  the  town ; in  the  eastern 
half  are  Mohammedan  buryinggrounds  and  dismantled 
cisterns.  Most  of  the  dwellmgl»ooaes  a»  tof  at»» 
huts ; the  mosque,  the  Roman  Catholic  church,  tbe  Governs 
ment  buildings  and  custom-house,  and  the  residences  of  ths 
principal  merchants  are  of  stone.  ^\&ter  was  formerly 
scarce,  and  had  for  the  most  part  to  be  carried  from  ths 
mainland ; but  in  1872  an  ancient  aqueduct  from  Mokulln 
was  restored,  and  continued  b^  an  embankment  to  ths 
town.  Besides  the  original  Ethiopians,  who  speak  a Tigrd 
dialect  corrupted  with  Arabic,  the  population, ^ estimated 
at  from  COCK)  to  6000,  comprises  Arabs  from  Yemen  and 
Hadramnut,  Gallaa  and  Somalis,  and  Hindus  from  Surat. 
The  trade,  which  consists  mainly  in  exporting  hides,  butter, 
Abyssinian  coflce,  and  civet,  and  importing  European  and 
Indian  cotton  goods  end  silks,  increased  in  value  from 
about  £65.000  per  annum  in  1865  to  from  £240,000  U 
£280,000  between  1879  and  1881. 

The  island  of  Mamowab  (locally  Base)  has  probably  been  inhsbiul 
from  a very  early  date.  1 1 waa  at Maaaowah  (Matoua,  aa  they  ladled  it) 
that  the  Portuguese  landed  in  1542  nnderChriBtovflod*  Gaina.  Can* 
tnred  bytheTurksin  1557,  the  island  haa  remained  more  1ms  strictly 
a Turkish  poawawion  ever  since.  A military  colony  of  Bosnians  mulct 
at  Arkiko  was  appointed,  not  only  to  defend  it  in  case  of  attack; 
from  the  mainland,  but  to  keep  it  supplied  with  water  in  return  rot; 
SHOO  per  month  from  tho  town’s  customs.  For  some i timo  in  tna 
clow?  of  last  century  Massowah  was  held  by  the  sherif  or  *•«** 
and  it  afterwards  passed  under  Mehsmet  Ali  of  Ecypt  The  Turks 
were  reinstated  about  1850.  but  in  1865  they  handed  the  island 
bock  to  Egypt  for  an  annual  tnbot*  of  24  million  piastre*. 

8 ttBrucfi  Trartl$,  vol  iv.  ;Heuglin  in  Petermann  ilftOAnZiMjpMt 
I860;  Rassam,  Britt  Minion  ioAiystinio,  186»j  Pennant  in  Xwm 
Antologia,  July  1880. 
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MASSYS,  or  Matsys,  Qcistin  (1466-1530),  was  born 
at  Louvain,  where  he  first  learned  a mechanical  art.  During 
the  greater  part  of  the  15th  century  the  centres  in  which 
the  painters  of  the  Low  Countries  most  congregated  were 
Bruges,  Ghent,  and  Brussels.  Towards  the  close  of  the 
samo  period  Louvain  took  a prominent  part  in  giving 
employment  to  workmen  of  every  craft  It  was  not  till 
the  opening  of  the  16th  century  that  Antwerp  usurped,  the 
leid  which  it  afterwards  maintained  against  Bruges  and 
Ghent,  Brussels,  Mechlin,  and  Louvain.  Quintin  Massys 
wo* 'one  of  the  first  men  of  any  note  who  gave  repute  to 
the  guild  of  Antwerp.  A legend  still  current  relates  how 
tho  smith  of  Lonvain  was  indnced  by  affection  for  the 
daughter*  of  an  artist  to  change  his  trade  and  acquire 
proficiency  in  painting.  A less  poetic  but  perhaps  more 
real  version  of  the  story  tells  that  Quintin  had  a brother 
with  whom  he  was  brought  up  by  his  father  Josse  Massys, 
& smith,  who  held  the  lucrative  offices  of  clockmaker  aud 
architect  to  tho  municipality  of  Louvain.  It  came  to  be  a 
question  which  of  the  sons  should  follow  the  paternal 
business,  and  which  carve  out  a new  profession  for  himself. 
Josse  the  son  elected  to  sncceed  his  father,  and  Quintin 
then  gave  himself  to  the  study  of  painting.  But  it  is  not 
improbable  that  as  he  lived  in  an  ago  when  single 
individuals  were  cuuning  in  various  branches  of  design, 
Quintin  was  equally  familiar  with  the  chisel  and  file 
or  the  brush  and  pencil  Wo  are  not  told  expressly  from 
whom  Quintin  learned  the  profession  in  which  ho  acquired 
repute,  but  his  stylo  seems  necessarily  derived  from  the 
lessons  of  Dierick  Bouts,  who  took  to  Louvain  the  mixed 
art  of  Mcmlicg  and  Van  der  Weyden.  When  ho  settled 
at  Antwerp,  at  the  age  of  twenty-five,  he  probably  had  a 
style  with  an  impress  of  its ’own,  which  certainly  con- 
tributed most  importantly  to  the  revival  of  Flemish  art 
on  tho  lioes  of  Van  Eyck  and  Van  der  Weyden.  What 
particularly  characterises  Quintin  Massys  is  the  strong 
religious  feeling  which  he  inherited  from  earlier  schools. 
But  that  again  was  permeated  by  realism  which  frequently 
degenerated  into  the  grotesque.  Nor  would  it  be  too 
much  to  6ay  that  the  facial  peculiarities  of  tho  boors 
of  Van  Steen  or  Ostade  have  their  counterparts  in 
the  pictures  of  Massys,  who  was  not,  however,  trained 
to  use  tlitm  in  tho  same  homely  way.  From  Van  der 
Weyden’s  example  we  may  trace  the  dryness  of  outline  and 
shadeless  modelling  and  the  pitiless  finish  even  of  triviul 
detail,  from  the  Van  Eycks  and  Memling  through  Dierick 
Bouts  tho  superior  glow  and  richness  of  transparent  pig- 
ments, which  mark  the  pictures  of  Massys.  The  date  of 
his  retirement  from  Louvain  is  1491,  when  lie  became  a 
master  in  the  guild  of  painters  at  Antwerp.  His  most 
celebrated  picture  is  that  which  he  executed  in  1508  for 
the  joiners’  company  in  the  cathedral  of  his  adupted  city. 
Next  in  importance  to  that  is  the  Maries  of  Scripture  round 
the  Virgin  and  Child,  which  was  ordered  for  a chapel  in  the 
cathedral  of  Louvain.  Both  altar-pieces  are  now  in  public 
museums,  one  at  Antwerp,  the  other  at  Brussels.  Both 
challenge  attention  for  the  qualities  which  have  already  been 
described.  They  display  great  earnestness  in  expression, 
great  minuteness  of  finish,  and  a general  absence  of  effect 
by  light  or  shade.  As  in  early  Flemish  pictures,  so  in 
those  of  Massys,  superfluous  care  is  lavished  ou  jewellery, 
edgings,  and  ornament  To  tho  great  defect  of  want  of 
atmosphere  such  faults  may  be  added  as  affectation,  tho 
result  of  excessi\’e  straining  after  tenderness  in  women,  or 
common  gesture  and  grimace  suggested  by  a wish  to  render 
pictorially  the  brutality  of  jailers  and  executioners,  Vet 
in  every  instance  an  effort  is  manifest  to  develop  and 
express  individual  character.  This  tendency  in  Massys  is 
chiefly  illustrated  in  his  pictures  of  male  and  female  market 
bankers  (Louvro  and  Windsor),  in  which  an  Qttempt  is 
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made  to  display  concentrated  cupidity  and  avarice.  The 
other  teudeucy  to  excessive  emphasis  of  tenderness  may  be 
seen  in  two  replicas  of  the  Virgin  and  Child  at  Berlin 
and  Amsterdam,  where  the  ecstatic  kiss  of  the  mother  is 
quite  unreal.  But  in  these  examples  there  is  a remarkable 
glow  of  colour  which  takes  us  past  many  defects.  Expres- 
sion of  despair  is  strongly  exaggerated  in  a Lucretia  at  the 
museum  of  Vienna.  On  the  whole  the  best  pictures  of 
Massys  are  the  quietest;  his  Virgin  and  Christ ,or  Ecce 
Homo  and  Mater  Dolorosa  (Londou  aud  Antwerp)  display 
as  much  serenity  and  dignity  as  seems  consistent  with  the 
master’s  art  A telling  example  of  his  partiality  for  gro- 
tesque character  in  face  is  an  Kpiphany  in  the  collection  of 
Mr  H.  R.  Hughes  in  England.  HU  skill  as  a portrait  painter 
his  not  been  sufficiently  admired,  probably  because  roost  of 
his  likenesses  have  ceased  to  be  identified  with  bis  name. 
Egidius  at  Longford,  which  drew  from  Sir  Thomas  More 
a eulogy  in  Latin  verse,  is  but  oue  of  a numerous  class,  to 
which  we  may  add  the  portrait  of  Maximilian  of  Austria 
in  the  gallery  of  Amsterdam,  a masterpiece  which  at  some 
future  period  may  afford  a clue  to  other  works  of  similar 
treatment  in  English  and  Continental  galleries.  Massys 
tn  this  branch  of  practice  was  much  under  the  influence  of 
his  contemporaries  Lucas  of  Leyden  aud  Mabuse.  His 
tendency  to  polish  and  smoothness  excluded  to  some  extent 
the  subtlety  of  modulation  remarkable  in  Holbein  and 
DUrer.  There  is  reasou  to  think  that  lie  was  well 
acquainted  with  both  these  German  masters.  He  probably 
met  Holbein  more  than  once  on  his  way  to  England.  Ho 
saw  Diirer  at  Antwerp  in  1520.  Quintin  died  at  Antwerp 
iu  1530.  The  puritan  feeling  which  slumbered  in  him 
was  fatal  to  Borne  of  his  relatives.  HU  sister  Catherine 
and  her  husband  suffered  at  Louvain  in  1543  for  the  then 
capital  offence  of  reading  the  Bible,  he  being  decapitated, 
she  buried  alive  in  the  square  fronting  the  cathedral. 

Qointin's  son,  Jan  Massys,  inherited  the  art  but  not  the  *kill  of 
his  parent.  The  earliest  of  his  works,  a Sr  Jerome,  dated  1 537,  in  the 
gallery  of  Vienna,  the  latest,  a Healing  of  Tobias,  of  1564,  in  the 
museum  of  Antwerp,  are  sufficient  eviueuco  of  his  tendency  to  sub- 
stitute imitation  for  original  thought. 

MASTER  AND  SERVANT.  These  *nre  scarcely  to  bo 
considered  as  technical  terms  in  law.  The  relationship 
which  they  imply  is  created  when  one  man  hires  the  labour 
of  another  for  a term.  Thus  it  is  not  constituted  by  merely 
contracting  with  another  for  tho  performance  of  a definite 
work,  or  by  sending  an  article  to  &n  artificer  to  be  repaired, 
or  engaging  a builder  to  construct  a house.  Nor  would 
the  employment  of  & man  for  one  definite  act  of  personal 
service—  the  engagement  of  a messenger  for  a single 
occasion — generally  make  the  oue  master  and  the  other  ser- 
vant It  was  held,  however,  in  relation  to  tho  offence  of  em- 
bezzlement, that  a drover  employed  on  one  occasion  to  drive 
cattlo  home  from  market  was  a servant  within  the  statute. 
(Seo  article  Embezzlement  for  definition  of  “ clerk  ” 
or  “servant”  in  that  connexion.)  On  tho  other  hand, 
there  are  many  decisions  limiting  the  meaning  of  “servants” 
under  wills  giving  legacies  to  the  class  of  servants  generally. 
Thus  “ a person  who  was  not  obliged  to  give  his  whole 
time  to  the  master,  but  was  yet  iu  some  sense  a servant,” 
was  held  not  entitled  to  share  in  a legacy  to  the  servants. 
These  cases  are,  however,  interpretation!#  of  w ills  where  the 
intention  obviously  is  to  benefit  domestic  servants  only. 
And  so  in  other  connexions  questions  may  arise  as  to  the 
exact  nature  of  tho  relations  between  tho  parties — whether 
they  are  master  and  servant,  or  principal  and  agent,  or 
landlord  and  tenant,  or  partners,  Ac. 

Tho  terms  of  the  contract  of  service  arc  for  the  most 
part  such  as  the  parties  choose  to  make  them,  but  in  tho 
absence  of  express  stipulations  terms  will  be  implied  by  the 
law.  Thus,  “ where  no  time  is  limited  cither  expressly  or 
by  implication  for  the  duration  of  a contract  of  hiring  and 
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•ervice,  tbe  hiring  to  considered  as  & general  hiring,  and  in 
point  of  law  a hiring  for  a year.”  But  “ it\.  the  case  of 
domestic  and  menial  servants  there  to  a ell-known  rale, 
founded  solely  on  custom,  that  their  contract  of  aorvice 
may  be  determined  at  any  time  by  giviog  a month's  warn- 
ing or  paying  a month’s  wages,  but  a domestic  or  other 
yearly  servant,  wrongfully  quitting  hto  master’s  service, 
forfeits  all  claim  to  w ages  for  that  part  of  the  current  year 
during  which  lie  has  served,  and  cannot  claim  the  sum  to 
which  hto  wages  would  have  amounted  had  he  kept  hto 
contract,  merely  deducting  therefrom  one  month’s  wages. 
Domestic  servants  have  a right  by  custom  to  leave 
their  situations  at  any  time  on  payment  of  a calendar 
month’s  wages  in  advance,  just  os  a master  may  discharge 
them  in  a similar  manner  ” (Manley  Smith’s  Law  of  Matter 
amt  Servant,  chaps  iL  and  iii.).  The  master’s  right  to  chastise 
a servant  for  dereliction  of  duty  (which  appears  to  be  still 
recognized  in  some  Americas  cases)  is  no  longer  sustained 
in  English  law,  unless  perhaps  in  the  case  of  servants 
under  age,  to  whom  the  master  stands  in  loco  parentis. 

The  following  are  assigned  by  Mauley  Smith  as  in  general 
sufficient  grounds  for  discharging  a servant:— (1)  wilful 
disobedience  of  any  lawful  order;  (2)  gross  moral  mis- 
conduct; (31  habitual  negligence;  (4)  incompetence  or 
permanent  disability  caused  by  illness. 

A master  has  a right  of  action  against  any  person  who 
deprives  him  of  the  services  of  hto  servant,  by  enticing 
him  away,  harbouring  or  detaining  him  after  notice,  con- 
fining or  dtoabliug  him,  or  by  seducing  his  female  servant 
Indeed  the  ordinary  and  only  available  action  for  seduo-* 
tion  in  English  law  to  in  form  a claim  by  a narent  for  the 
loss  of  hto  daughter’s  services. 

The  death  of  either  master  or  servant  in  general  puts  an 
end  to  the  contract  A servant  wrongfully  discharged  may 
either  treat  the  contract  as  rescinded  and  sue  for  services 
actually  rendered,  or  he  may  bring  a special  action  for 
damages  for  the  breach.  A master  to  boind  to  provide 
food  (but  apparently  not  medical  attendance)  for  a servant 
living  under  his  roof,  and  wilful  breach  of  duty  in  that 
respect  is  a misdemeanour  under  24  & 25  Viet  a 100. 

A servant  has  no  right  to  demand  *‘a  character  " from 
an  employer,  and  if  a character  bo  given  it  will  be  deemed 
a privileged  communication,  so  that  the  mostor  will  not  be 
liable  thereon  to  the  servant  uqlcss  it  be  false  and  malicious 
A master  by  knowingly  giving  a false  character  of  a servant 
to  an  intending  employer  may  render  himself  liable — should 
the  servant  for  examplo  rob  or  injure  his  new  master. 

For  penalties  incurred  by  prhsoaating  masters  and  giving  fatoo 
certificates  of  character,  or  by  persona  ottering  themselves  as 
servants  with  false  or  forged  certificates,  see  32  Geo.  III.  c.  60. 

Reference  may  be  made  to  the  articte  on  .Labour  and  Labour 
Laws  for  ths  cases  in  which  special  torras  have  been  introduced  into 
contracts  of  service  by  statutu  {e.g.,  Truck  Act),  ami  for  the  recent 
legislation  on  tbo  subject  generally,  including  the  Employers’ 
Liability  Act,  1830. 

Tin  master's  liability  on  the  contracts  of  hla  servant  depends  on 
altogether  different  principles  from  those  on  which  his  liability  for 
negligence  has  been  justified.  It  is  substantially  a case  of  liability 
a»  principal  for  the  acts  ot  on  sgeut.  The  main  question  In  ill  caeca 
is  whether  tho  alleged  agent  had  authority  to  make  & contract  for 
his  principal,  and  in  the  relation  of  master  and  Bcrvant  there  may 
be  any  variety  of  circumstances  giving  rise  to  that  presumption. 
Here  Luo  rights  of  third  peraous  have  to  be  considered,  and  the 
master  will  be  held  liablo  to  them  wherever  bo  has  “ by  werds,  con- 
duct. or  demeanour  held  out  his  servant  os  a general  agent,  whether 
in  all  kinds  of  business  or  in  transacting  business  of  a particular 
kind," — even  if  the  servant  should  act  contrary  to  express  orders. 
For  example,  a horse-dealer  sending  his  servant  to  market  with  a 
horse  to  sell  wfll  be  liablo  on  the  servant’s  warranty,  although  ho. 
has  been  positively  ordered  not  to  warrant;  whereas  an  owner 
sending  a stranger  to  sell  would  not  be  liable  on  a warranty  given 
contrary  to  express  directions. 

MASTIC,  or  Mastics, a resinous  exudation  obtained  from 
tho  lentisk,  Pistari*  Lentucut,  an  evergreen  shrub  of  tho 
natural  order  Anacardiacc*.  Tbe  lenttok  or  mastic  plant  is 
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indigenous  to  the  Mediterranean  coast  region  from  Syria 
to  Spain,  but  grows  also  in  Portugal,  Morocco,  and  ths 
Canaries.  Although  experiments  have  proved  that  excel- 
lent mastic  might  be  obtained  in  other  islands  in  tbe  archi- 
pelago, the  production  of  the  drug  has  been,  since  tho  time 
of  Dioecorides,  almost  exclusively  confined  to  the  island  of 
Scio.  Tbo  mastic  districts  of  that  island  are  for  the  most 
part  flat  and  stony,  with  littlb  hills  and  few  streams.  The 
shrubs  are  about  6 feet  high.  The  resin  to  contained  in 
tho  bark  and  not  in  the  wood,  and  in  order  to  obtain  it 
numerous  vertical  iucisions  are  made,  during  June,  July, 
and  August,  iu  the  stem  and  chief  branches.  The  resin 
speedily  exudes  and  hardens  into  roundish  or  oval  tears, 
which  are  collected,  after  about  fifteen  days,  by  women  and 
children,  iu  little  baskets  lined  with  white  paper  or  cotton 
wooL  The  ground  around  the  trees  to  kept  hard  and 
clean,  and  flat  pieces  of  stone  are  often  laid  beneath 
them  to  prevent  any  droppings  of  resrn  from  becoming 
contaminated  with  dirt  The  collection  to  repeated  three 
or  four  times  between  June  and  September,  a fine  tree 
being  found  to  yield  about  8 or  10  lb  of  mastic  during 
the  season.  Besides  that  obtained  from  the  incisions, 
mastic  of  very  flue  quality  spontaneously  exudes  from  the 
small  branches.  The  harvest  is  affected  by  showers  of 
rain  during  the  period  of  collection,  and  the  trees  are  much 
injured  by  frost,  which  is,  however,  of  rare  occurrence  in 
the  districts  where  they  grow. 

Four  qualities  of  mastic  are  recognised,  by  tbe  dealers  in  Scio. 

1.  Coat,  consisting  of  largo  pieces,  sold  chiefly  for  use  in  tlia 
seraglios,  being  chewed  by  women  of  all  ranks  throughout  tho 
Turkish  empire,  for  the  purpose  of  imparting  an  agreeable  odour 
to  the  breath.  This  quality  is  worth  120  to  130  piastre*  per  oke  tot 
2*83  lb)  or  even  more. 

2.  Large  tear a,  worth  20  to  100  piastres. 

3.  Small  (cart,  valued  at  75  to  80  piastres. 

4.  Mastic  mixed  with  fragments  of  leaves  and  sand,  chiefly  con- 
sumed in  the  mshufacture  of  the  Turkish  liqueur,  or  mastic  brandy, 
called  ruin',  and  other  cordials. 

Ths  third  sort,  in  small  tears,  to  that  which  is  chiefly  exported 
to  England,  tho  first  and  second  qualities  being  srnt  to  Turkey, 
especially  Constantinople,  also  to  Trieste,  Vienna,  and  Marseilles. 

These  varieties  are  Known  to  the  dealers  as  Kv\urr6,  QKuntApi, 
w^tto,  and  AAoE3«  respectively. 

Mastic  st-ill  forms  the  principal  revenue  of  Scio.  In  1871,  28,000 
lb  of  picked  and  42,000  lb  of  common  were  exported  from  that 
island,  tbe  former  being  worth  6s.  lOd.  and  the  fatter  2a.  lOd.  per 
lb.  The  average  price  in  London  varies  from  2s.  Cd.  to  4a  6J.  per  Tb. 

During  the  15th,  16th,  and  17th  centuries  mastic  enjoyed  a high 
reputation  as  a medicine,  and  formed  an  ingredient  in  a large  num- 
ber of  medical  compounds,  but  its  use  in  medicine  is  now  ulmost 
obsolete. 

Mastic  occurs  in  English  commerce  in  the  form  of  roundish  tears 
anout  the  size  of  peas,  some  of  them,  however,  being  oblong  or 
pear-shaped.  They  are  transparent,  with  a glassy  fracture,  of  a 
jmiIo  yellow  or  faint  greenish  tinge,  which  darkens  slowly  by  age. 
When  chewed  .they  rapidly  soften,  by  which  character  they  are 
easily  distinguished  from  Sandarac  resin,  which  while  bearing  a 
strong  resemblance  to  mastic  occurs  in  tears  of  a more  cylindrical 
shape,  Tho  mastic  which  has  been  imported  of  tote  years  presents 
a bright  glassy  appearance  from  bav:ng  been  washed  free  from  dust. 

Mastic  is  eoluolo  iu  turpentine,  chloroform,  ether,  acetone,  and 
oil  of  clovea ; but  cold  alcohol  dissolve*  only  DO  per  cent,  of  it. 
The  solublo  portion  to  called  Alpha  resin  (CM1IK03),  and  possesses 
acid  properties.  The  insoluble  portion,  Bela  resin  or  MaUiein,  to 
somewhat  less  rich  in  oxygen,  and  is  a translucent  colourless  tough 
substance  insoluble  in  caustic  alkali 

Pislacia  Khiniuk.  Stocks,  and  P.  eabulica,  St,  trees  growing 
throughout  Sinah,  Baluchistan,  and  Cabal,  yield  a kind  of  mastio 
which  is  met  with  in  the  Indian  bazaars  under  the  name  of  Afustagi- 
rtlmf,  i.e. , Roman  mastic.  This  when  met  with  in  the  European 
market  is  known  as  East  Indian  or  Bombay  mastic.  In  Algeria 
P.  atlantica,  Dcsf.,  yields  a solid  resin,  which  to  collected  and  used 
by  tho  Arabs  as  a masticatorv.  Cape  mastic,  used  by  the  colonist*, 
but  not  exported  to  Englamf,  to  the  produce  of  Burveps  multfdu*, 
tho  resin  bush,  or  harpuis  botch,  of  tiro  Boers, — a plant  ol  the  com- 
posite order  growing  abundantly  in  the  Clanwilliam  district. 
Dammar  resin  to  sometimes  sold  under  the  name  of  mastic.  The 
West  Indian  mastic  tree  is  the  7?ifr«ra  gummy era,  end  the  Peru- 
vian mastic  is  Schinus  Mvlle,  but  neither  a'  these  furnishes  com- 
inertial  mins. 
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MASTODON  (from  paar iw,  “nipple,"  and  J&hV, 
" tooth*),  a name,  suggested  ky  tho  conical  or  papillary 
form  of  the  projections  on  th«  molar  teeth  of  some  of  tho 
species  given  by  Cuvier  to  a genus  of  extinct  elephant-like 
uunuls.  Their  positiou  in  the  suborder  P^Umulm  of 
the  great  order  Vngnlata  has  been  indicated  in  the  article 
M .vmm a li  a (p.  425  of  the  present  volume). 

, In  size,  geueral  form,  and  principal  ostcologicnl  characters 
tho  Mastodons  resembled  the  Elephants.  It  is  by  the  teeth 
alone  that  tho  two  groups  are  to  be  distinguished,  nod,  os 
shown  in  the  article  just  referred  to,  so  numerous  are  the 
modifications  of  the-se  organs  in  each,  and  eo  insensibly  do 
they  pass  by  a series  of  gradations  into  one  another, 
(tbat  the  distinction  between  the  two  is  on  arbitrary  and 
artificial  one,  though  convenient  and  eveu  necessary  for 
descriptivo  purposes. 

As  in  other  Proboscideans,  the  teeth  of  Mastodons  consist 
only  of  incisors  and  molars.  Tho  incisors  or  tusks  arc 
never  more  than  a single  pair  in  each  jaw.  In  tho  upper 
jaw  they  arc  always  present  and  of  large  size,  but  apparently 
never  so  much  curved  as  in  some  species  of  Elephant,  aud 
they  often  have  longitudinal  bands  of  enamel,  more  or  less 
spirally  disposed  upon  their  surface,  which  are  not  met 


| with  in  Elephants.  Lowor  incisors,  never  found  in  true 
! Elephants,  are  present  throughout  life  in  some  species  of 
| Mastodon,  which  have  the  symphysis  of  the  lower  jaw 
■ greatly  elongated  to  support  them  (as  in  M.  fiHgHs1i<U)ttt  M. 
! jXHtdui,  and  M.  loMjirostris  (see  fig,  1,  C).  In  the  common 
* American  species  (M.  ohioticus , Blnmenbach)  there  were  two 
j tusks  in  the  lower  jaw  in  the  young  of  both  sexes ; these 
were  soon  sbed  in  tho  female,  but  oue  of  them  was  retained 
, in  the  male.  In  other  species  no  inferior  tusks  have  been 
b found,  at  all  events  in  adult  life  (seo  figure  of  M. 
j ( ttricfHti *). 

I The  molar  teeth  are  six  in  number  on  each  side,  increas- 
ing in  sizo  from  before  backwards,  and,  as  in  the  Elephants, 
with  a horizontal  succession,  the  anterior  teeth  being  lost 
before  the  full  development  of  the  posterior  teeth,  which 
gradually  move  forward,  taking  the  place  of  those  that 
have  been  destroyed  by  wear.  This  process  is,  however, 
not  so  complete  as  iq  the  true  Elephants,  and  as  many  as 
three  teeth  may  bo  in  place  in  each  jaw  ut  one  time. 
There  is,  moreover,  in  many  species  a true  vertical 
succession,  affecting  either  the  third,  or  tho  third  and 
second,  or  (ineno  American  species,  M.  prorfndNs)  the  firet, 
second,  and  third  of  the  six  molariform  teeth.  These  three 


are  therefore  reckoned  as  milk  molar*,  and  their  successor* 
as  premolars,  while  the  last  three,  which  are  uever  changed, 
correspond  to  the  true  molars  of  those  animals  in  which 
the  typical  dentition  is  fully  developed.  Tho  study  of  tho 
mode  of  succession  of  tho  teeth  in  the  different  species  of 
Mastodons  is  particularly  interesting,  as  it  exhibits  so 
many  stages  of  the  process  by  which  tho  very  anomalous 
dentition  ot  tho  modern  Elephants  may  havo  been  derived 
by  gradual  modification  from  the  typical  hete rodent  ami 
diphyodont  dentition  of  the  ordina-v  MammaL  U aho 
shows  that  tha  anterior  molars  of  Elephants  do  not  corre- 
spond to  the  premoiars  ot  other  Ungulates,  but  to  the  milk 
molars,  the  early  loss  of  which  in  consequence  of  the  peculiar 
process  of  horizontal  forward-moving  succession  does  not 
require,  or  allow  time  for,  their  replacement  by  premolars. 
It  must  be  noted,  however,  that,  in  the  Mastodon  in  some 
rcHpovU,  the  least  specialized  in  tooth-structure,  -be  J/. 
ohioticus  of  North  America,  no  vertical  succession  of  tho 
mol  ire  has  yet  been  observed,  although  vast  numbers  oi 
specimens  have  been  examined. 

The  Mastodons  have,  generally  speaking,  fewer  ridges 
on  their  molar  teeth  than  tho  Elephants ; the  ridges  are  also 


le»t»  elevated,  wider  apart,  Imre  a thicker  enamel  covering, 
and  scarcely  any  cementum  filling  up  the  space  between 
them.  Sometimes  (as  in  M.  ohioticus)  the  ridges  are 
simple  transverse  wedge-shaped  elevations  with  straight  or 


Fio.  2. — Upper  Molar  of  Mast&Um  .irvemensis.  From  Owen, 
concave  edges.  In  other  species  tho  summits  of  the  ridge* 
Are  more  or  less  subdivided  into  conical  cu*pa,  and  may 
have  accessory  cusjm  clustering  around  them  (aa  in  J /. 
aretntcnsU,  see  fig.  2).  When  the  apices  of  these  are  worn 
by  mastication,  their  surfaces  resemblo  circles  of  dentine, 
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surrounded  by  a border  ot  enarneT,  and  aa  ibe  attrition 
proceeds  different  patterns  are  produced  by  the  union  of 
the  bases  of  the  cusps,  a trilobed  or  trefoil  form  being 
Characteristic  of  souse  species. 

Certain  of  the  molar  teeth  of  the  middle  of  tho  series  m 
Both  Elephants  and  Mastodons  have  the  same  number  of 
^rlocipal  ridges,  and  tlioeo  in  front  of  them  have  fewer 
and  those  bahind  a greater  number.  These  teeth  were 
distinguished  as  “ intermediate  ” molars  by  Dr  Falconer,  to 
whose  extensive  and  conscientious  researches  we  owe  much 
of  our  knowledge  of  the  structure  of  this  graup  of  animals. 
In  the  restricted  genus  Elepha*  there  are  only  two,  the  last 
milk  molar  and  tho  first  true  molar  (or  the  third  and 
fourth  of  the  whole  series),  which  are  alike  in  the  number 
of  ridges ; whereas  in  the  Mastodons  there  are  three  such 
feeth,  the  last  milk  molar  and  the  first  and  .second  true 
molars  (or  the  third,  fourth,  and  fifth  of  Uto  whole  series). 
In  the  Elephants  the  number  of  ridges  on  the  intermediate 
molars  always  exceeds  five,  but  in  the  Mastodons  it  is 
nearly  always  three  or  four,  and  tho  tooth  in  front  has 
usually  one  fewer  and  that  behind  one  more,  so  that  the  ridge 
formula  (»  «.,  a wina.-ls  expressing  the  number  of  ridges  on 
each  of  the  six  molar  toeth)  cf  most  Mastodons  can  bo 
reduced  either  to  1,  2,  3,  3,  3,  4 or  2,  3,  4,  4,  4,  3.  Tho 
former  characterizes  tho  section  called  Tnlophodon^  and 
the  latter  that  called  Teti’afophodon  by  Dr  Falconer. 
These  divisions  are  very  useful,  03  under  one  or  tho  other 
all  tho  prosent  known  species  of  Mastodon  can  bo  ranged, 
bat  observations  upon  a larger  number  of  individuals  have 
shown  that  the  n amber  of  ridges  upon  the  teeth  is  by  no 
means  so  constant  as  implied  by  tho  mathematical  formula) 
given  above.  Their  exact  enumeration  is  even  difficult  in 
many  casos,  as  “ talons p or  small  accessory  ridge3  at  the 
hinder  end  of  the  teeth  occur  in  various  stages  of  develop- 
ment, until  they  take  on  the  character  of  true  ridges. 
Transitional  conditions  have  also  been  shown,  ot  least 
in  some  of  the  teeth,  between  the  trilopbodont  and  the 
tctralopbodout  forms,  nnd  again  between  the  latter  and 
what  has  been  called  a “ pentalophodont  ” type,  which  lead* 
on  towards  tho  condition  of  dental  structure  characteristic 
of  the  true  Elephants. 

The  range  ot  the  genus  Mattodon  in  time  was  from  the  middle  of 
tho  Mioccrio  period  to  the  end  of  the  Pliocene  in  the  Old  World, 
when  they  became  extinct ; but  in  America  several  spocies— 
especially  the  best-known,  owing  to  the  abundance  of  its  remain*, 
which  Uaa  been  variously  called  Jf.  ohiottciu,  M.  amerieanut,  and 
31. gyp  inlats — Muvired  quite  to  a Lite  Plata t acme  period. 

The  range  in  space  will  bo  beat  indicated  by  the  following  list 
of  the  generally  recognis'd  species.  1.  Trilopbodont  aeries—  U. 
attqusinUm,  borsoni.  penUtin,  yurenaints,  Utjdroidc*  (of  fvnrrwm*), 
nrt/alainu,  from  Europe;  M.  j&lconeri  and  ]Kv\  lionit,  from  India; 
31.  (Ji ioi icuo, obteurus  a;jil  prod  u duo, N orth  Aimricasiod  it  m uiium 
and  hwnhoJdtii,  South  America.  2.  Tetralophodout  aeries— M. 
ant-rnrijis,  M.  dissimitis  and  Irrujirostris,  from  Europe ; M. 
laluteno,  tivaknsio,  and  peramrosio,  from  India;  M.  miriAcuo,  fmm 
North  America.  The  only  two  of  which  remains  have  been  found 
to  Greet  Britain  are  M.  arrenuusit  and  M.  borwni,  both  from  tho 
crags  of  NonoiK  Suffolk. 

Tho  range  of  the  genus  vrn*  tho*  very  extenrire,  and  it  has  even 
been  sup]toeed  to  reach  to  Australia,  where  no  Ungulate  mammal  he* 
ever  been  proved  to  exi»t.  This  supposition  ontii  very  recently  h&s 
been  lasoa  upon  the  evidence  of  a f- ingle  molar  tooth  of  an  animal 
undoubtedly  belonging  to  Mastodon,  and  alleged  to  have  been 
brought  from  near  Boree  Creek,  an  affluent  of  the  l>ch)an  liver  in 
the  Ashbumham  district.  New  Sooth  Wales,  bv  the  lata  Count 
Strxciecki,  and  described  by  Profnaor  Owen  in  1814  under  the  name  , 
of  31.  av  strati*.  Its  identity  with  tho  South  American  M.  arulinv t 
has,  however,  been  shown  by  Dr  Falconer,  who  has  thrown  grate 
doubts  uj»on  the  locality  assigned  to  the  Specimen.  A fmgment  of  a 
tusk,  of  the  Australian' origin  of  which  there  U less  question,  and 
whi'  h pn;*ents  the  characteristic  structure  only  known  at  present 
la  Elephants  and  Mastodon*,  has  fo-en  lat-  ty  d.  m ribni  t>y  l'iofr*.*tf 
Owen  (/Vo c.  Roy.  S><.,  March  30,  1882).  it  was  found  in  a 
drift-deposit  of  a ravine  in  a district.  of  Darling  Downs,  60  mile* 
to  the  eastward  of  Morcton  Bay,  (Jueensiauu.  Unfortunately  no 
other  portions  of  the  remains  of  the  animal  to  which  it  belonged 
have  been  discovered. 
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fllWIogrwrhy  — Cmk-r.  futrmrvt  Aiiffft;  Faicooef  and  Oullsy,  fma 
AnHqmm  Aw'n>m.  Jmi^-47 ; H Kslconer,  Paln^loJoytcai  Utt»olrt,  edit**  Vf 
C MsretUaoa,  IM;  W»rrvn,  Dree  nation  of  Ike  Hkeletom  of  Uattoda*  ffifaaimu. 
IjC*;  Owen,  Brltitk  F*uU  tlammait ; Lsnct,  “Sor  la  donttuon  dc*  Probate  t- 
(licita,  At ,"  hi  Out/,  dr  la  See.  <U  F ninety  ter  S,  »ul.  art.  p.  40,  1M9; 

A.  Osudrjr.  Animaur  Fon»e%  ft  Oto/eyte  d§  TA/rlfw,  ISS5-07;  J.  Utdy,  Ctm- 
tribuhetu  to  Arttmet  ftrfeftrwft  Fatna  of  Ike  I ruin*  Ttrrttorie *,  vol-  L,  1S7J  ; 
H.  Lydrk’.^r,  sad  Kaiboda  fmbotclSea.'*  la  Jttmoirt  e/ikt  Oeoleateat 

tier  rtf  c/  JuJia,  1*0.  (W.  U.  F.)< 

MAS*l)DY.  Abffl  Hasan  *Alf  ibn  Hoaoin  ibn  'All 
cl-Mas’ildy,1  was  born  at  Baghdad  towards  tiro  done  of 
the  Oth  Christian  century.  Great  part  of  his  life  was 
spent  in  travel;  in  012-13  a.d.  he  was  at  MffU&n  in  the 
Punjab,  and  olso  visited  Mansilra.  Three  years  later  he 
was  at  Basra  and  met  Abu  Zeid,  the  geographer  whose 
remarks  on  the  extreme  East  are  comprised  in  Keinaud'i 
Relation  des  Voyages  (Paris,  1845).  His  writings  anc 
those  of  Mas'ddy  are  indebted  each  to  the  other.  Ia  the 
interval  it  would  teem  our  traveller  hod  gained  that 
personal  acquaintance  with  Fars  and  Susiana,  and  that 
knowledge  of  tho  books  of  the  Persians,  of  which  he  speaki 
in  his  writings.  Once  more  turning  eastward  he  was  at 
Cambay  in  915-16,  and  soon  after  at  Solmffr.  Hence  he 
pushed  on  to  Ceylon  and  sailed  to  Madagascar,  returning 
to  'Om&n  in  916-17.  In  tho  introduction  to  the  Jlcadott* 
he  seems  also  to  say  that  he  had  journeyed  as  far  os  China* 
A northern  journey  carried  Mas'tidy  as  far  as  tho  Caspian 
Sea.  In  926  he  was  at  Palestine,  where  his  curiosity,  not 
limited  by  religious  prejudice,  led  him  to  visit  the  Chnstia« 
church  and  describe  its  relics.  In  943-44  he  made  a 
careful  study  of  the  ruins  of  Antioch,  and  subsequently 
proceeded  to  Basra.  In  the  samo  year  ho  composed  tho 
Meadow  of  Gold.  The  last  ten  years  of  his  life  were 
passed  in  Syria  ond  Egypt  His  last  work,  The  Indicator 
and  Monitor t was  written  315  a.h.,  and  his  death  took 
place  in  Egypt  tho  samo  year  (956-57  A.D.).2  The  vast 
jonrnoy3  of  Mas'ffdy  did  not  pass  beyond  tho  lines  of  com- 
mercial enterprise  among  the  Moslems  of  thoso  days,  when 
Tr&k  was  not  unjostly  held  to  bo  the  centre  of  tho  world, 
and  the  arms,  tho  trade,  and  tho  religion  of  IslAm  pene- 
trated to  the  remotest  parts  of  Asia  and  Africa.  But 
Mas Ady  did  not  travel  for  gain.  His  object  was  to 
study  with  his  own  eyes  tho  peculiarities  of  every  land, 
and  to  collect  wLutever  was  of  interest  for  archaeology, 
hiatory,  and  manners.  Singularly  free  from  bigofry — he 
was  himself  a MoV.rilit«,  one  of  the  heretical  sect,  ? t they 
were  reckoned,  who  held  the  doctrine  of  man  s treewfll— * 
ht  rwriv  to  derive  information  even  from  tho  writing* 
of  infidel  Persians  or  of  a Christian  bishop*  In  the  range 
of  his  observations  and  tho  naive  uncritical  honesty  with 
which  ho  records  them  ho  has  naturally  suggested  ca- 
parison with  Herodotus,  and  60  competent  a judge  as  Ibn 
Khaldun  gives  him  the  title  of  imam  of  Eastern  historians, 
an  epithet  prerwdy  parallel  to  that  bomo  by  Herodotus 
among  the  historians  of  the  West  Tho  parallel,  however, 
must  be  taken  with  great  deductions.  Of  tho  J/radnn, 
tho  work  by  ’which  Mas'ddy  is  chiefly  known,  by  far  tho 
greater  part  is  an  historical  oompiiaiioQ,  enlivened  indeed 
in  some  parU  by  personal  recollection  cf  places  and  the 
like,  but  mainly  drawn  from  a vast  mass  of  earlier  books4 
which  are  used  in  the  common  putc-ar.d  scissors  farition 
of  Eastern  history.  Even  in  tho  earlier  cosmographical 
chapters  tho  author’s  vast  and  miscellaneous  reading, 
which  included  tho  Arabic  translations  of  Ptolemy  and 
other  Greek  writers,  is  mingled  with  bis  original  observa- 

1 “Hip  mi  mime  is  derived  frem  an  ancestor  Mm*  id,  a Metre*  h,  whew* 
s*n  'Altddla  accompanied  Mohammed  on  his  flight  to  Medina,  and  ia 
often  mentioned  In  the  history  of  the  prophet.  Dt  tails  as  to  the 
family  are  given  by  Rvitke,  Awn.  Moo.,  yoL  i.,  note  208. 

* Bet*  De  Socy,  Chreet,  l»t  ed.,  U.  4W). 

• 1c  *.hw  MaaHmn.  iii.  60,  he  tells  as  that  at  Fostiit  (Old  Cairo),  b 
336  a. ii  , there  fell  Into  his  bands  a chronicle  (now  lost)  by  GodxMTr 
bishop  of  Gironne,  which  he  use*  for  bis  narrative. 

4 Of  these  the  first  chapter  gives  an  intsrvaUng  catalogue. 
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tions  in  that  ill-digested  style  so  often  characteristic  of  | 
men  of  prodigious  acquisitive  power;  and  the  presentation  ; 
of  fact3  falls  as  far  short  of  freshness  and  the  artistic  charm 
of  the  inimitable  Grecian  raconteur  as  the  shapeless  details 
of  universal  history,  as  it  appeared  to  the  Moslem,  fall 
abort  of  the  epic  interest  of  the  great  struggte  for  supre- 
macy between  Enm  and  Hellas. 

Mu'  tidy  hns  himself  sketched  his  literary  activity  in  the  opening 
chapter  of  the  Meadows  and  in  bis  last  book  The  Indicator.  In  hit 
huge  Annals  (A khbdr  el-ZtmAn)  and  in  a second  work  of  lean  extent 
{Kitdb  d-Au'sa t)  which  followed  it  he  summed  up  the  whole  cos* 
mographical  and  geographical  science  of  his  age.  These  work*  are 
lost  or  known  only  by  fragments,  but  we  possess  an  abridgment  in 
t)ie  author's  third  great  work  The  Meadows  of  Gold  and  Mines  of 
Precious  Stones,  of  which  there  are  many  MSS.  in  European 
libraries.  It  was  printed  by  Qarbier  de  Meynard  with  a French 
translation,  9 vola.  flvo,  Paris,  1801-77,  and  a*  Bulik  in  1867  (2  vols. 
folio).  The  first  volume  of  an  English  translation  by  Sprenger 
appeared  at  London  in  1841  ; but  the  work  was  not  continued.  The 
laitAb-el-Tanbih  {Indicator  and  Monitor)  exists  in  MS.  at  Paris,  and 
has  been  fully  described  by  De  Socy  in  Notices  ei  Extraits,  vol.  vui., 
1810  (reprinted  at  the  end  of  the  Paris  edition  of  the  Meadmcs, 
where  u lut  of  other  works  of  our  author  is  given).  See  also  Quatre* 
mire  in  Jour  As.  for  January  1839,  and  the  article  “ Mosoudy," 
try  Beinaud,  in  the  Abut.  Biog.  Ginirale. 

MASULIPATAM,  the  chief  town  of  Kistna  district, 
Madras,  India,  and  a seaport,  is  situated  in  16°  9'  N.  lab, 
81®  IT  E.  long.,  with  a population  in  1871  of  36,316. 
The  export  trade  is  partly  to  Europe ; imports  are  chiefly 
local.  In  1874-75  235  vessels  of  106,000  tons  burthen 
visited  the  port  : the  exports  (oil-seeds  and  cotton) 
amounted  to  £171,400,  the  imports  to  £119,600.  The 
town  contains  the  usual  district  offices,  a jail,  and  several 
•chools,  the  chief  being  the  high  school  It  is  a flourish- 
ing station  of  the  Church  Missionary  Society. 

Maiullpatam  was  the  earliest  British  settlement  on  the  Coroman, 
del  coast  An  agency  was  established  there  in  1611,  and  a fortified 
factory  in  1622.  During  the  wars  of  the  Carnatic,  the  Eoglish 
Were  temporarily  expelled  the  town,  which  was  held  by  the  French 
lor  aome  years.  In  1759  the  town  and  fort  were  carried  by  storm 
by  Colonel  Fonle,  and  it  has  been  held  by  tho  British  ever  since. 
Weavers  form  a large  portion  of  the  inhabitants  of  the  town, 
fhough  their  trade  has  greatly  declined  since  the  beginning  of  this 
Century.  Their  operations,  besides  wearing,  include  printing, 
Olcocbing,  washing,  and  dressing.  In  former  days  the  chintzes  of 
Masulipatam  had  a great  reputation  abroad  for  the  freshness  and 
fonnaueney  of  their  dyes,  the  colours  becoming  brighter  after 
washing  than  before.  There  it  still  a small  demand  for  these 
irticle*  in  Burmah,  the  Straits,  and  the  Persian  Gulf ; but  steam 
machinery  has  nearly  beaten  the  hand-loom  out  of  the  field. 
Another  speciality  was  r udapothms  or  kerchiefs  for  the  head  ; but 
this  industry  was  ruined  by  the  refusal  of  the  West  Indian  negroes 
to  wear  these  kerchiefs  after  their  emancipation.  Tartans,  ging. 
asms,  towels,  and  tibia  linen  arc  still  manufactured  to  some  extent 
tho  importance  of  the  place  ’•  now  declining,  and  the  garrison  was 
withdrawn  iu  1865.  The  heaviest  blow  to  the  prosperity  of  the 
iown  was  given  by  the  great  storm-wave  of  1864,  which  swept 
aver  tho  entire  town,  and  is  said  to  have  destroyed  30,000  lives. 

MATAMOROS,  a city  of  Mexico,  in  tho  province  of 
Tamaulipas,  on  tho  southern  bank  of  the  Rio  Grande, 
about  35  miles  from  its  mouth,  and  directly  opposite 
Brownsville  in  Texas.  Built  in  an  open  plain,  Matamoros 
has  its  streets  laid  out  with  great  regularity;  and  tho 
general  appearance  gives  evidence  at  once  of  its  recent  rise 
Into  importance  and  of  the  influence  of  the  architectural 
fashions  of  the  United  States.  The  principal  building  is 
the  largo  but  heavy-looking  cathedral  Am  extensive  traffic, 
both  legitimate  and  contraband,  is  carried  on  between 
Matamoros  and  Brownsville,  and  in  Bpite  of  the  bar  at  the 
mouth  of  the  river,  which  in  foul  weather  prevents  the 
entrance  even  of  small  schooners,  the  place  is  not  without 
its  value  to  Mexico  as  a foreign  port.  The  imports  of 
American  and  of  European  goods  are  valued  each  at  about 
$1,100,000,  with  a growing  preponderance  on  the  side 
of  tho  American.  Cotton,  flax,  silk,  and  woollen  goods 
are  the  main  items  in  the  European  list;  cottons,  leaf 
tobacco,  wheat-flour,  machinery',  aud  preserved  meats  in 
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the  American.  Hides  and  skins,  live  animals,  and  woof 
are  tho  principal  exports  apart  from  coin  and  bullion, 
which  are  largely  smuggled  to  avoid  the  export  duty. 
The  population  is  about  20,000. 

Founded  in  the  beginning  of  the  century,  and  aimed  in  honour 
of  tho  Mexican  patriot  Mariano  Matimoroa,  the  city  haa  played  a 

¥irt  in  Alt  tho  more  recent  ware.  It  was  captured  by  General 
ay  lor  of  the  United  State*  in  1346.  waa  iu  tl»e  hand*  of  the  ira- 

feria lists  under  MnjU  iu  1864,  aud  was  occupied  by  the  French  iu 
366. 

MATANZAS,  or  San  Carlos  de  Matakzas,  a city  and 
seaport  off  the  north  coast  of  Cuba,  and  the  chief  town  of 
n province,  lies  52  miles  east  of  Havana,  with  which  it  is 
connected  by  raiL  It  is  a well-built  place  of  from  36,000 
to  40,000  inhabitants,  occupying  a fine  site  at  the  head 
of  the  Bay  of  Matanzas,  cini  separated  from  its  suburbs 
Pueblo  Nuevo  and  Versailles  by  the  San  Juan  on  the  one 
hand  and  the  Yamurri  on  tho  other.  In  the  centre  of  the 
principal  square  is  a statue  of  Ferdinand  VII.,  and  along 
the  east  side  runs  tho  residence  of  the  commandant.  The 
new  theatre  is  the  handsomest  building  of  its  kind  iu 
Cuba,  and  the  Empresa  Academy  has  the  repnte  of  being 
one  of  the  best  educational  institutions  in  the  West  Indies. 
As  n commercial  centre  Matanzas  ranks  next  to  Havana, 
having  risen  rapidly  after  the  removal  of  the  old  trade 
restrictions  in  1809.  The  exports  are  mainly  sugar  and 
molasses.  Tho  harbour  haa  been  deteriorated  by  the  mud 
brought  down  by  the  San  Juan;  but  the  bay  is  well 
sheltered  from  ell  winds  except  the  north-east,  which 
brings  in  a heavy  sea.  Matanzas  was  founded  in  1603 
by  a number  of  immigrants  from  the  Canary  Islands, 
and  in  the  same  year  Bishop  Compostcllo  laid  the  first 
stone  of  tho  cathedral.  The  city  suffered  severely  from 
a conflagration  in  1845.  About  2}  miles  to  the  east 
nro  the  beautiful  stalactite  caves  of  Bellamar,  about  3 
miles  in  extent 

MATARd,  a Mediterranean  Benport  of  Spain,  iu  the 
province  of  Barcelona,  21  miles  to  the  north-east  of  that 
city,  is  beautifully  situated  on  the  lower  elopes  and  at 
the  foot  of  the  range  of  hills  which  skirt  the  coast,  and 
shelter  the  town  from  the  cold  northern  winds.  Tho 
streets  of  the  new  town,  lying  next  the  sea,  are  wide  and 
regularly  built ; those  of  the  old  town,  farther  up  the  hill, 
still  preserve  much  of  their  ancient  character.  The  parish 
church  of  Santa  Maria  has  some  good  pictures  and  wood 
carvings;  other  prominent  public  buildings  are  tho  theatre, 
the  civil*  hospital,  and  the  establishments  of  the  Padres 
Escolapios.  There  are  small  schools  of  navigation  and  tho 
fine  arts.  The  wine  of  the  neighbourhood,  which  somewhat 
resembles  port,  is  shipped  in  large  quantities  from  Barce- 
lona ; and  the  district  furnishes  fine  roses,  strawberries,  and 
similar  produce  for  the  Barcelona  market  There  is  a 
considerable  fishery,  the  products  of  which  are  sent  inland 
to  Manresa  and  other  places.  The  leading  industries  of 
M&tard  are  its  linen,  woollen,  and  cotton  manufactures, 
especially  of  canvas  and  tarpaulin ; several  hundreds  of 
women  are  employed  in  the  town  and  neighbourhood  »n 
lace-making  ; there  are  also  potteries,  machine-making,  and 
chemical  works,  and  shipbuilding  is  carried  on  to  some 
extent  The  railway  to  Barcelona,  opened  in  October 
1848,  was  tho  first  to  be  constructed  in  Spain.  MataiV* 
has  no  artificial  harbour,  several  attempts  to  make  one 
having  failed ; tho  trado  is  carried  on  chiefly  through 
Barcelona.  The  population  in  1877  was  17,403.  Outside 
the  town  is  the  much-frequented  carbonated  mineral 
spring  of  Argentona. 

MATCHES.  Till  the  close  of  the  18th  century  flint 
and  steel  wish  tinder  box  and  sulphur-tipped  splints  of 
wood — spanks” or  matches — were  tho  common  means  of 
obtaining  fire  for  domestic  and  other  purposes.  The  sparks 
struck  off  by  the  percussion  of  flint  and  steel  were  made  to 
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fall  among  tbe  tinder,  which  consisted  o!  carbonized  lrag- 
men<8  of  cotton  and  linen ; the  entire  mass  of  the  tinder 
was  set  into  a glow,  developing  sufficient  beat  to  ignite  the 
sulphur  with  which  the  matches  were  tipped,  and  thereby 
the  splints  themselves  were  set  on  fire.  Instead  of  tinder, 
match  paper  or  touch-paper,  a thick  bib olous  paper  impreg- 
nated with  saltpetre  (nitrate  of  potash),  and  amadou  or 
German  tinder,  a thick  leathery  and  porous  preparation 
from  the  fungus  Poly/wrus  fomentanvs,  were  often  used. 

It  was  not  till  1805  that  any  attempt  was  made  to  use 
chemical  agency  for  the  ordinary  production  of  fire.  In 
that  year  M.  Chancel,  assistant  to  Professor  Thenard  of 
Paris,  introduced  an  apparatus  consisting  of  a small  bottle 
containing  asbestos,  saturated  with  strong  sulphuric  acid, 
with  splints  or  matches  coated  with  sulphur,  and  tipped 
with  a mixture  of  chlorate  of  potash  and  sugar.  The 
matches  so  prepared,  when  brought  into  contact  with  the 
sulphuric  acid  in  the  bottle,  ignited,  and  thus,  by  chemical 
action,  fire  was  produced.  It  appears  also  that  in  the  same 
year  phosphorus  matches  were  known  in  Paris,  and  in  1809 
Derepas  proposed  to  lesson  the  dangeroualv  great  inflamma- 
bility of  the  phosphorus  match  by  making  an  igniting 
mixture  of  that  element  with  magnesia.  It  is  also  said 
that  M.  Derosne  made  a friction  match  with  a phosphorus 
tip  in  1818.  Again  in  1823  a phosphorus  match  was  pro- 
posed, but  it  came  into  little  use.  In  this  case  the  composi- 
tion consisted  of  equal  parts,  of  phosphorus  and  sulphur 
cautiously  melted  together  in  a glass  tube.  The  tube  was 
then  securely  corked,  and,  to  obtain  a light,  a splint  was 
introduced  into  the  mixture,  and  a small  pellet  detached, 
which  on  withdrawal  and  exposure  almost  spontaneously 
ignited.  In  that  year  (1823)  a decided  impetus  was  given 
to  the  artificial  evolution  of  fire  by  the  introduction  of  the 
Ddbereioer  lamp,  so  called  after  its  inventor  Professor 
Dbbereiner  of  Jena.  The  action  of  this  elegant  invention 
depends  on  the  remarkable  property  possessed  by  spongy 
or  highly  porous  platinum  of  determining  the  combination 
of  hydrogen  and  oxygen  and  the  formation  of  water  at 
common  atmospheric  temperatures.  In  the  Dbbereiner 
lamp  hydrogen  is  evolved  in  a suitable  vessel  by  the  action 
of  xinc  on  acidulated  water.  The  gas  so  liberated,  when 
required,  is  passed  through  a fine  orifice  by  means  of  a 
stop-cock,  and  impinging  on  a mass  of  spongy  platinum 
mounted  in  a frame  it  combines  with  oxygen  of  the  air, 
thereby  developing  an  intense  heat,  which  quickly  causes 
the  platinum  to  glow,  and  ultimately  is  sufficiently  intense 
to  set  the  stream  of  hydrogen  itself  on  fire.  The 
Dbbereiner  lamp  is  still  occasionally  soen,  but  it  is  chiefly 
used  in  connexion  with  chemical  lectures. 

The  first  really  practical  friction  matches  were  mode  in 
England  in  1827,  by  Mr  John  Walker,  a druggist  of 
Stockton-on-Tees.  These  were  known  as  “Congreves'* 
after  Sir  William  Congreve,  Bart,  the  inventor  of  the 
Congreve  rocket,  and  consisted  of  wooden  splints  or  sticks 
of  cardboard  coated  with  sulphur  and  tipped  with  a 
mixture  of  sulphide  of  antimbny,  chlorate  of  potash,  and 
gum.  With  each  box  of  eighty-four,  which  was  retailed 
at  a shilling,  there  was  supplied  a folded  piece  of  glass 
paper,  the  folds  of  which  were  to  be  tightly  pressed 
together,  whilethe  match  was  drawn  through  between  them. 
In  1830  the  so-called  “ Prometheans  ” were  patented  by 
Mr  S.  Jones  of  London.  These  consisted  of  a short  roll 
of  paper  with  a small  quantity  of  a mixture  of  chlorate  of 
potash  and  sugar  at  one  end,  a thin  glass  globule  of  strong 
sulphuric  acid  being  attached  at  the  same  point  When 
the  sulphuric  acid  was  liberated  by  pinching  the  glass 
globule,  it  acted  on  the  mixed  chlorate  and  sugar,  pro- 
ducing fire. 

The  phosphorus  friction  match  of  the  present  day  was 
first  introduced  on  a commercial  scale  in  1833 ; aud  it 
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appears  to  nave  been  made  almost  simultaneously  in  several 
distinct  centres.  Tho  name  most  prominently  connected 
with  tho  early  stages  of  tho  invention  is  that  of  Preschel  of 
Vienna,  who  in  1833  had  a factory  in  operation  for 
making  phosphorus  matches,  fusees,  and  amadou  alipa 
tipped  with  igniting  composition.  At  the  same  time  also 
matches  were  being  made  by  Moldenhauer  in  Darmstadt ; 
and  for  a long  series  of  years  Austria  and  the  South- 
German  states  were  the  principal  centres  of  the  new 
industry.  Improvements  in  the  manufacture  have  been 
numerous;  and  the  industry  is  now  carried* on  with  a 
complete  system  of  ingenious  labour-saving  machinery. 
The  use  of  phosphorus  as  a principal  ingredient  in  the 
igniting  mixtnre  of  matches  lias  not  been  free  from  very 
serious  disadvantages.  It  is  a deadly  poison,  the  free 
dissemination  of  which  has  led  to  many  accidental  deaths, 
and  also  to  numerous  cases  of  wilful  poisoning  and 
suicides.  Workers  also  who  are  exposed  to  phosphoric 
vapours  are  subject  to  a peculiarly  distressing  disease  which 
attacks  the  jaw,  and  ultimately  produces  necrosis  of  the  jaw- 
bone ; it  appears,  however,  that,  with  scrupulous  attention 
to  ventilation  and  cleanliness,  almost  all  risk  of  the 
disease  may  be  avoided.  Strenuous  efforts  have  been 
made  by  numerous  inventors  to  introduce  matches  having 
no  phosphorus  in  their  igniting  mixtnre,  but  hitherto 
with  indifferent  success.  The  most  serious  objections 
to  tho  uso  of  phosphorus  have,  however,  been  overcome 
by  the  discovery  of  the  modified  condition  of  that  body 
known  as  red  or  amorphous  phosphorus,  made  by  Pro- 
fessor Anton  Von  Schrottcr'of  Vienna  iti  1845,  and  tho 
utilization  of  that  substance  in  the  now  well-known 
“safety  matches"  invented  by  Lundstrom  of  Sweden  in 
1855,  and  first  manufactured  in  the  United  Kingdom  by 
Bryant  & May  of  London.  Bed  phosphorus  is,  in  itself, 
a perfectly  innocuous  substance,  aud  no  evil  effects  arise 
from  freely  working  the  compositions  of  which  it  forms  an 
Ingredient.  The  fact  again  that  safety  matches  ignite  only 
in  exceptional  circumstances  on  eny  other  than  the  pre- 
pared surfaces  which  accompany  the  box — which  surfaces 
and  not  the  matches  themselves  contain  the  phosphorus 
required  for  ignition — makes  them  much  less  liable  to  cause 
accidental  fires  than  the  kinds  more  commonly  in  use. 

Manufacture.—' The  operations  carried  on  in  a match  factory 
may  bo  grouped  under  the  four  heads  of  preparing  the  splints, 
dipping  the  matches,  box-making,  snd  filling.'  Tho  varieties 
of  wood  principally  used  for  matches  ore  poplar,  a*  pen,  yellow  pine, 
and  white  pine.  Splints  are  cither  round  or  quadrangular,  the 
former  having  been  at  one  timo  exceedingly  common,  when 
Austrian  manufactures  ruled  the  markets  ; but,  now  that  Sweden 
it  the  principal  match-manufacturing  country,  mutches  arc  ncarN 
all  square  in  section.  For  cutting  square  splints  many  ingenious 
machines  have  been  devised,  some  of  which,  worked  by  engine- 
power,  can  turn  out  from  15,000,000  to  17,000,000  splints  per  day. 
In  Sweden  the  manufacturers  use  principally  nspen  or  clean- 
" grained  pine  wood,  preferring  sections  12  to  20  inches  in  diameter, 
newly  felled  and  full  of  sap.  If  dry,  the  wood  must  be  soaked 
before  it  is  fit  for  the  operations  thiough  which  it  )w.\sc*.  The 
timber  is  cut  into  blocks  about  15  indies  long— sufficient  for 
•even  matches— and  being  freed  from  bark  it  is  fixed  in  a special 
form  of  turning  lathe,  and  by  means  of  a fixed  cutting  tool  acting 
on  its  entire  length  a continuous  veneer  or  band  the  thickness 
of  a match  is  cut  off.  With  each  revolution  of  the  block  the 
knife  advances  proportionately  to  the  thickness  of  the  band 
cut  off,  and  thus  a uniformly  thick  slice  is  obtained  continuously. 
At  tho  same  timo  eight  small  knives  cut  the  veneer  into  seven 
separate  bunds  each  the  length  of  a match,  and  thus  in  one 
operation  seven  long  ribbons  of  wood  the  length  and  thickness 
or  a match  arc  obtained.  These  ribbons  arc  next  Lrokt  n into 
lengths  of  from  6 to  7 feet,  knotty  nieces  are  removed,  and  to  cut 
them  into  single  matches  they  are  fed  into  a machine  which  act* 
somewhat  like  • straw-chop  per.  From  120  to  140  bands  are  acted 
on  in  the  apparatus,  and  • ratchet  arrangement  feeds  them  forward 
tbe  thickness  of  a match  at  each  stroke  of  the  cutter,  which  thus 
cuts  off  120  to  140  matches  per  stroke.  Worked  by  hand  tho 
machine  delivers  about  6,000,000  splints  per  day,  and  by  power  it 
can  be  run  to  turn  out  double  that  nimW  Th'o  matches  are  next 
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dried  in  revolving  drums  in  a hen  ted  chamber  or  stove,  and  there-  that  here  too  there  is  considerate  diversify  in  tbe  composition  of 
after  they  are  sifted  in  a kind  of  partitioned  sieve  to  free  them  the  mixtures.  Igniting  compositions  entirely  free  from  phosphorus 
from  fragments  and  splinters.  Tbe  sifting  process  also  arranges  depend  for  their  moderate  degree  of  efficiency  on  the  use  ot  such 
all  tbe  aplinta  in  parallel  order  and  in  uniform  quantities,  whereby  agents  as  chlorate  of  potaah,  sulphide  of  antimony,  bichromate  of 
they  may  be  conveniently  bandied  and  prepared  for  the  dipping  potaah,  and  red  kad. 

which  next  follows.  For  the  dipping  process  it  is  necessary  to  “Vestas”  are  matches  in  which  short  pieces  of  “wax  taper  "are 
keep  each  match  free  from  contact  with  its  neighbour,  And  indeed  used  in  jJacc  of  wooden  splints.  The  taper  is  prepared  by  drawing 
allow  it  such  a sjwcc  that  each  may  be  fully  coated  and  yet  there  a series  of  wicks  or  strands  of  twenty  to  thirty  fine  cotton  th.rad* 
be  no  danger  of  the  igniting  composition  clotting  tbs  heads  into  through  molten  stearin,  w ith  some  proportion  of  paraffin.  The  wax 
one  mas*..  To  effect  this  the  splints  are  by  an  ingenious  machine  ([uickly  hardens  oo  the  threads,  agglutinating  them  to  irregular 
separately  arranged  At  uniform  intervals  between  tbe  lathes  of  a hard  strands,  which  are  smoothed  and  rounded  to  the  required  size 
dipping  frame.  TIms  dipping  frames  are  made  about  18  inches  by  being  drnivn  through  iron  plates  perforated  with  holes  the  size 
square,  and  are  fitted  with  44  movable  lathes.  Between  each  pair  of  the  required  taper.  The  tapers  are  cut  to  the  match  lengths, 
of  lathee  5f>  splint*  are  inserted  by  the  machine,  and  when  tightened  and  set  in  dipping  frames  by  special  machine*.  The  making  of 
up  by  screws  each  frame  thus  contains  44  * 50—2200  splints  placed  vestas  is  an  industry  only  around  in  extent  to  the  wooden  match 

at  regular  intervals,  the  heads  of  which  are  all  on  the  name  level,  manufacture, — its  headquarters  being  London,  Manchester,  Mar- 

A single  attendant  can  place,  by  aid  of  the  machine,  about  1,250,000  smile*.  and  the  north  of  Italy.  Fusees  for  the  use  of  smokers 
matches  in  the  dipping  frames  per  day.  The  dipping  is  done  in  a are  made  of  atrip  of  thick  porous  paper  saturated  with  salt- 
stove  of  masonry  which  contains  three  aqunre  flat-oottomod  shallow  petre  and  bichromate  of  potaah,  ana  tipped  with  ordinary 
pans.  In  the  first  the  aplinta  are  heated  so  as  to  facilitate  the  composition.  They  arc  now  almost  entirely  supplanted  by  vesuvian*, 

absorption  of  paraffin  ; in  the  second  their  points  are  dipred  into  which  consist  of  large  oral  heads  on  both  ends  of  a round  splint, 

molten  paraffin  scale  ; and  in  the  third  they  receive  their  heads  or  These  bonds,  made  by  repeated  dipping,  consist  of  a porous  mixture 

lips  of  igniting  composition,  that  mixture  being  kept  in  a uniform  of  charcoal,  aahnctrr,  c**carilla  or  other  ecentcd  bark,  glass,  and 

thin  stratum  in  the  pan,  or  in  some  nines  it  is  stqipHed  by  an  endless  gum,  end  they  also  are  tipped  with  common  igniting  composition, 

india-rubber  belt  which  revolves  and  dipa  into  the  composition.  Ordinary  match  bonce  are  made  of  thin  veneers  or  urilkts  of 
A skilful  workman  can  dip  from  3500  to  4000  frames,  or  about  wood  the  same  as  used  in  splint  making.  The  blocks  used  vieki 

6.000. 000  matches,  a day.  The  frames  so  dipped  are  afterwards  skillets  the  exact  size  of  the  box  or  cover  to  be  made,  ana  the 

arranged  in  a heated  apartment  till  the  igniting  composition  is  dried,  machine  which  shaves  skillets  off  the  block  also  scores  them  along 

after  which  the  matches  are  taken  out  and  put  up  hi  boxes  by  hand,  the  lines  by  w hich  they  must  be  bent  to  form  the  box.  The  fold- 

Match  aplinta  in  the  factories  of  the  United  Kingdom  arc  generally  htg,  covering  with  paper,  and  labelling  are  operations  performed  by 

cut  in  lengths  suitable  for  two  matches,  and  dealt  with  in  that  form  young  gi* la  with  remarkable  rapidity.  In  dealing  with  doubts 

throughout.  The  apliut-cuttiug  machine  patented  by  John  Jex  splints,  the  matches  are  at  the  boxing  stage  cut  asunder  in  small 

Long  of  Glnegow  iu  1871  differs  essentially  from  tho  Swedish  bundles  with  a lever  knife  by  the  box  filler,  who  acquires  such 

rnltnt-Tnaking  machinery  al>ov«  alladed  to;  it  acts  on  squared  delicacy  of  perception  that  at  each  operation  she  seizes  and 
blocks  two-match  length,  and  ia  <r»peW**  of  producing  up  to  divides  the  exact  quantity  required  to  two  boxes.  A good  hand 

17.000. 000  matchrs  per  day.  will  in  this  way  fill  35  to  40  gross  of  boxes  per  day. 

The  object  of  dipping  in  melted  paraffin  is,  of  course,  to  secure  It  ia  calculated  that  in  tbo  principal  European  countries  from 
more  ready  ignitiou  of  tbe  wood.  Sulphur  was  formerly  employed  fur  to  ten  matchea  are  used  for  each  inhabitant  daily.  There  ia 
for  that  purpose  ; and  enormous  quantities  of  the  cheaper  matches  no  wav  by  which  an  exact  estimate  of  the  extent  of  the  trade 
made  on  the  Continent  and  in  America  continue  to  be  sulphur  in  the  United  Kingdom  can  be  obtained  ; but  competent  author  - 
dipped.  Tho  cheaper  kinds  are  frequently  **  bundle  dipped  " ia  the  itk»  believe  the  yearly  value  of  the  matches  made  to  be  not  laas 

molten  sulphur,  after  which  their  jw>i»»*«*  »re  merely  pressed  against  than  £1,500,000,  end  that  the  makers  turn  out  about  300,000.000 

the  igniting  composition.  matches  daily.  Of  nil  tbe  makers  Messrs  Bryant  k May  are  by 

The  chief  element  in  the  igniting  mixture  of  ordinarv  matches  far  the  most  extensive  ; and  next  comes  the  3ell  k Black  oom- 

is  still  common  phosphorus,  combined  with  on*  or  more  otHer  bodies  pane,  formed  of  a combination  of  makers  in  Loodost,  Glasgow, 
which  readily  part  with  oxygen  under  the  influence  of  but  Chief  Manchester,  and  York.  law  Francs  the  right  to  manufacture 
among  these  latter  aubstsnor*  ia  chlorate  of  potash,  tbe  body  which  matchea  ia  a Government  monopoly  farmed  to  tho  Cnm/vignu* 
causes  the  sharp  explosive  sound  when  a common  match  is  struck,  gia^ralc  tltt  unirnrtuchimiqitca  for  an  annual  payment  of 16,000,000 
and  to  the  use  of  which  there  is  a strong  objection  on  the  Continent  francs,  with  6 centimes  extra  per  hundred  matches  in  excess  of  forty 
from  the  fear  of  explosions  in  dealing  with  the  substance  in  large  milliards  sold  yearly.  The  company  has  concentrated  the  whole  m 
quantities  The  other  oxygen- yielding  bodies  commonly  found  in  tbs  manufacture  into  twits  reUthhshmcnU.  tbs  largest  of  which 
matches  are  red  lead,  nitrate  of  lead,  bichromate  of  potash,  and  per-  are  at  Marseilles.  Tbe  effect  of  tbe  monopoly  in  France  is  that 
oxide  of  mangnucse.  The  proportions  i a which  any  of  these  bodies  matches  are  very  costly,  and  the  avurago  consumption  per  head 
is  present  iu  various  igniting  compositions  are  kept  trade  secret*  ; throughout  the  country  ia  considerably  less  than  in  other  countries, 
they  vary  greatly,  as  special  regard  must  be  given  to  matches  Sweden  is  the  country  which  in  recent  years  has  been  meet  *nti- 
for  damp  climates,  or  for  ocean  transport,  and  to  other  connidera-  wmtelv  identified  with  the  growth  of  the  industry.  In  that  ocantry, 
tioai.  The  igniting  agents  are  made  into  a paste  with  glue  or  including  with  it  Norway,  there  were  in  1830  forty-three  match 
gum  as  an  adhesive  agent,  a little  fine  sand  or  powdered  gloss,  factories,  many  of  them  large,  that  of  Jonkbping  being  among  the 
and  some  colouring  ingredient  snch  aa  cinnabar,  smalt,  magenta,  most  extensive  in  tho  world.  The 'quantity  of  matchea  exported 
or  Prussian  blue.  Matches  in  which  amorphous  phosphorus  that  year  was  about  19,000,000  1b  (12,900,000  tkol-punds),  prob- 
tnkes  the  place  of  the  common  variety,  notwithstanding  several  ably  representing  50,000,000,000  matches.  The  yearly  export* 
obvious  advantages,  hare  never  come  into  general  use.  They  have  increased  four-fold  sines  1670,  and  are  still  rapidly  exttsoing. 
were  shown  ia  the  Great  Exhibition  of  1851  by  Bell  k Black  In  Germany  there  are  two  hundred  and  twelve  factories,  which  are 
of  London;  and  Foster  k Warwa  of  Vienna,  on«  of  the  cartiest  estimated  to  make  yearly  about  60,000,000,000  matches;  and 
match-making  firms,  long  continued  to  make  them,  as  did  also  Austria-Hungary — the  original  seat  and  centre  of  tbe  manufacture — 
Cogniet  Pitre  et  Fils  of  Paris.  As  made  by  these  and  cither  makers  * possesses  oor  hundred  and  fifty  establishments,  whence  large  quan- 
tbey  were  difficult  to  strike,  requiring  a special  rough  nibbing  titles  of  matches  are  exported  to  hureia,  Turkey,  Asia  Minor,  and 
mrface  ; tbe  head  frequently  broke  away  in  tbe  attempt  to  light  the  neighbouring  statu*  of  Italy.  Throughout  Europe  about  1200 
them,  and  when  they  did  inflame  it  was  with  explosive  violence  tons  of  phosphorus  are  annually  consumed  in  the  manufacture  of 
mid  a loud  spluttering  noise.  Dr  Von  Sehrotter,  Use  discoverer  of  matches,  the  greater  proportion  oeing  produced  in  England 
umorphouB  phosphorus,  claims  to  hive  found  a means  of  preparing  In  the  United  Stales  a tax  of  1 cent  per  box  containing  one 
combinations  of  amorphous  phosphorus  with  chlorate  of  potash  hundred  is  levied  on  matches  manufactured  in  tbs  country,  in  addi- 
and  other  oxygen -yielding  compounds  of  all  degrees  of  combusti-  tion  to  which  there  is  an  ad  valcran  duty  of  35  per  cv.nL  on  all 
bUity,  and  ho  states  that  lloch&tatter  of  Frankfort  now  manufactures  matches  imported.  The  internal  revenue  tax  of  a esnt  per  box  is 
matches  with  amorphous  phosphorus  composition  which  may  be  subject  to  a reduction  of  10  per  cent  to  manufacturers,  with  an 
ignited  by  rubbing  on  a cloth  surface,  which  inflame  quietly,  additional  discount  of  5 per  cent,  on  the  purchase  of  the  stamps 
burn  .without  smell  or  sparking,  are  not  influenced  Ire  damp,  and  used  for  the  boxes  when  quantities  exceeding  in  value  $50  are  |iur- 
are  cheaper  than  common  phosphorus  matches.  The  niw  of  chasod  at  one  time.  The  result  of  there  fiscal  arrangement*  has 
amorphous  phosphorus — but  on  the  rubbing  surface  only  and  not  been  to  favour  large  monopolizing  companies.  Although  tbsre  are 
in  the  dipping  composition  (safety  matches) — was  first  suggest**!  by  nearly  thirty  manufactories  in  ths  States  at  present,  prectirally  the 
Bottgcr,  but  it  was  not  till  a patent  was  secured  by  Lundstrem  in  match  trade  of  the  country  is  in  the  hands  of,  or  entirely  controlled 
1655  that  the  matchea  were  brought  into  the  market.  According  by,  the  Diamond  Match  Company  of  New  York,  consisting  of  a 
to  J.  G.  Gcutole,  the  elements  of  the  dipping  mixture  for  tire  hemds  combination  of  large  manufacturer*.  During  the  year  1851  ths 
are— chlorate  of  i»ota*h,  32  parts;  bichromate  of  potash,  12;  revenue  derived  from  the  internal  tax  amounted  to  $3,272,258, 
red  lead,  32  ; sulphide  of  antimony,  24  ; and  the  ingredients  of  a while  the  customs  duty  on  imported  matches  yielded  no  more  thin 
suitable  rubbing  surface  are  eight  psrta  of  amorphous  phosphorus  $6186,  there  receipt*  representing  probably  a consumption  of 
to  uiua  of  aulpbids  of  antimony.  Thera  is  no  doubt,  however,  40,000,000,000  in*  teboh  (J.  PA.1 
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MATE,  or  Paraguay  Tea,  fonaiitiiof  the  dried  leave*  of 
Jifx  ftarajuajftHah^  St  Hil.,1  rm  evergreen  shrub  or  small 
tree  belonging  to  the  same  natural  order  its  the  common 
holly,  a plant  to  which  it  bear*  some  resemblance  in  sire 
and  habit.  The  leaves  are  from  6 to  8 inches  long,  shortly* 
stalked,  oblong  wedge  shaped,  rounded  at  the  upper  end, 
and  finely  toothed  at  the  margin.  The  small  white  flowers 


Hats  ( Ilex  pamgua mentis). 

ronton  or  pant,  huif  minimi  size.  Fl**«r  drops  six)  sola,  twice  aofnzal  ilu. 
fan  of  underbid*  el  teaf  »how!r.g  mtnrnc  gUmh.  natural  mcc. 


grow  iu  forked  chnten  in  the  exile  of  the  lesvee ; the  eepnb, 
petals,  end  etamene  an  four  in  netnber;  and  the  berry  is 
I eeedtd.  The  pleat  grows  abundantly  in  Paraguay, 
Corri antes,  Chaco,  and  the  south  of  Brazil,  forming  woods 
cailad  frrbain.  One  of  fcho  principal  centres  of  the  maU 
industry  ia  the  Villa  Heal,  a small  town  above  Asuncion  on 
the  i’aragony  river ; another  is  the  Villa  de  San  Xavier,  in 
the  district  between  the  rivers  Uruguay  end  Parana. 

Although  mat*  appears  to  have  been  used  from  time  im- 
memorial by  the  Indiana,  the  Jesuits  were  the  first  to  attempt 
its  cultivation.  This  was  commenced  at  their  branch 
missions  in  Paraguay  and  the  province  of  Rio  Grand*  de  San 
Pedro,  where  some  plantations  still  exist,  and  furnish  the 
best  tea  that  ia  made.  From  this  circumstance  the  names 
Jesuits’  tea,  tea  of  the  Missions.  St  Bartholomew’s  tea,  Ac., 
are  sometimes  applied  to  matt  Under  cultivation  the 
quality  of  the  tea  improves,  but  the  plant  remains  a small 
shrub  with  numerous  stems,  instead  of  forming,  as  in  the 
wild  state,  a tree  with  a rounded  head.  From  cultivated 
plants  the  leaves  are  gathered  every  two  or  three  years, 
that  in  terra!  being  necessary  for  restoration  to  vigorous 
growth.  Tht  collection  of  mat*  is,  however,  chiefly  effected 
by  Indians  employed  for  that  purpose  by  merchants,  who 
pay  a money  consideration  to  Government  /or  the  privilege. 

▼hen  a yerbol  or  mate  wood  is  found,  the  Indians,  who 
usually  travel  in  companies  of  about  twenty-five  in  number, 
build  wigwams  and  settle  down  to  the  work  for  about  six 

* Hr  J.  Mfrr*  In*  proved  tint  /.  Ofrt/<V»*n,  T.  gi$ftn  tea,  /,  ovafi- 
frtin,  f.  sad  T.  mympmnctala,  br-i-lc*  mm)  wriefiti  ■ 

arf  these  spwir*,  are  in  general  im  for  prefwring  mate. 
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months.  Their  find  operation  is  to  prepare  an  n|*n  space, 
called  a Marmt,  about  C feet  square,  in  which  the  surface 
of  the  soil  is  beaten  hard  and  smooth  with  mallets.  Jhe 
leafy  branches  of  the  mat*  are  then  cut  down  and  placed 
on  the  tatacua,  where  they  undergo  a preliminary  roasting 
from  a fire  kindled  around  it  An  arch  of  poles,  or  of 
hurdles,  is  then  erected  above  it,  on  which  the  mat*  is 
placed,  a fire  being  lighted  underneath.  This  part  of  the 
process  demands  some  care,  since  by  it  the  leaves  have  to 
be  rendered  brittle  enough  to  be  easily  pulverised,  and  the 
aroma  has  to  be  developed,  the  necessary  amount  of  heat 
being  only  learned  by  experience.  After  drying,  the  leaves 
are  reduced  to  coarse  powder  in  uiortara  farmed  of  pits  in 
the  earth  well  rammed.  Mato  so  prepared  is  called  rent 
ffttzu  or  yerva  do  pofo*,  and  is  chiefly  used  in  Bratil.  In 
Paraguay  and  the  province  of  Parana  iu  the  Argentina 
Republic,  the  leaves  are  deprived  of  the  midrib  before 
roastiug  ; this  ia  called  caa-tuiri,  A very  superior  quality, 
or  ant<ny»,  is  also  prepared  in  Paraguay  from  the  scarcely 
expanded  buds.  More  recently  a different  method  of  dry- 
ing mat*  has  been  adopted,  the  leaves  being  heated  m 
largo  cast  iron  pans  set  in  brick  work,  in  the  same  way 
that  tea  is  dried  in  China;  it  is  afterwards  powdered  by 
machinery. 

The  different  method*  of  preparation  influence  to  s certain  extent 
the  value  of  tho  product,  the  mate  Prepared  ia  Paraguay  being  ron- 
-iderrd  the  beat,  that  of  Onin  and  Paraoagua  vary  inferior.  The 
leaves  when  dried  are  parked  tightly  hi  remweor  oMerr  pncVlferw 
mads  of  raw  hides,  which  are  than  carefully  tewed  op.  Thaw  shrink} 
by  exposure  to  the  *un,  ami  in  a couple  of  days  form  compact 
|nreeb  each  con  taming  about  200  Sb  of  tea  ; ia  this  forts  it  kftqw 
well  The  tea  is  gcuorally  pn  |*wd  for  nse  in  a small  silver  -mount'd 
calabash,  made  *4'  (Ue  (suit  of  Cr^wenlim  Cnjctc  (Cura)  or  of  C*curl*tf\ 
fngetutria  (Catofoi,  usually  about  the  size  of  a large  orange,  tho 
tapering  end  of  the  bitter  serving  for  a handle.  In  the  top  of  tho 
calabash,  or  vtaU?  a circular  bole  about  the  *ire  of  a florin  is  matin 
and  through  this  opening  the  tea  ia  anrk<-d  by  means  of  a Wm- 
liilla.  Thia  instrument  consists  of  a small  tube  6 or  7 inches  long, 
formed  either  of  metal  or  a reed,  which  has  at  one  end  a bulb  made 
either  of  extremely  fine  bosket  work  or  of  meial  perforated  with 
minute  holes,  so  as  to  prevent  the  particle*  of  the  tea  leaves  from 
being  drawn  up  into  the  mouth.  Soma  sugar  and  a little  hot  water 
are  first  placed  in  the  gourd,  the  jrerva  is  then  added,  and  finally 
the  vessel  is  filled  to  the  brim  with  boiling  water,  or  milk  previously 
heated  by  a spirit  lamp  A Httle  burnt  auger  or  lemon  jutre  U 
sometimes  added  its  stead  of  milk.  Tlie  h everaga  ia  then  hnndod 
round  to  the  company,  each  person  being  furnished  with  a Inmbilln. 
The  leaves  will  bear  steeping  about  three  time*.  The  infusion,  if 
not  drunk  soon  after  it  is  made,  rapidly  turns  black.  Persons  who 
are  fond  of  mate  drink  it  before  every  meal,  and  ronsnroc  about  1 or 
of  the  leave*  per  day.  hi  the  neighbourhood  of  Parma  it  is  prepared 
and  drunk  like  Chiswse  tea.  Mate  i*  generally  considered  «ireagree- 
able  by  those  unaccustomed  to  it,  having  a somewhat  bitter  uite  ; 
moreover,  it  is  the  custom  to  drink  it  so  hot  j«  to  be  unpleasant. 
But  in  the  south-eastern  republic*  it  is  a nmch-iwixeit  artirlo  of 
hixwry,  and  i*  the  rim  thing  ©Hem!  to  visitors.  The  rfn»ehoof  fire 
plains  will  travel  on  horseback  for  weeks  asking  no  better  fare  ttdpi 
dried  beef  washed  down  with  copious  draughts  of  mate,  aud  for  it 
he  will  forego  any  other  luxury,  suck  os  sugar,  rice,  or  biscuit. 
Mat*  acts  as  a restorative  after  peat  fatigue  in  the  Mine  manners* 
tea.  Since  it  does  not  looe  it*  flavour  so  quickly  a*  ten  by  exposure 
to  the  air  aud  damp,  it  i*  more  valuable  to  traveller*. 

Some  writers  attribute  dele  terious  effects  to  it*  use,  while  others 

raise  it  to  on  almoat  incredible  degree.  Its  physiol  ogival  actio* 

ocs  not  appear  to  haTo  been  carefully  worked  oat,  bat  its  extensive 
use  in  countries  where  tea  and  coffee  are  known  seems  to  indicate 
that  it  nay  possess  virtues  peculiar  to  itself. 

. It*  properties  appear  to  be  chiefly  due  to  theine  or  cafem*. 
Analysed  by  Dr  11.  fiyas&ou,  1Q0  grants  wrre  found  to  yield 

Crains. 

C« (ft Fne.. - .............  ( ‘•■a* 

Ctuxioou*  wusn  <1.  r^tiy  matter  *»4  tfw.U.u?l*»g  m.tier  J S*4 

Cosifil-K  glib;0<ils]s  ^ :S4t 

laorsanic  Kill*,  in-rluil.iig  iiua  4 901 

Malic  acid  aoS  estimated. 


* The  word  con  signified  the  plant  ia  the  native  Indian  lingua**. 
The  Spaniards  gave  it  a sum  Ur  name,  y*rki.  Mali  comae  troas  U* 
language  of  the  Incas,  and  originally  nu-ana  a calahesh,  The  Pasn- 
piay  tea  was  called  at  first  ftrva  do  i naff,  and  then,  the  *g reft  Tidng 
dropped,  the  no  me  wuflf  cmne  to  signify  Ike  same  thing. 
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According  to  analyses  made  by  Alonzo  Robbins  it  also  contains 
about  1’6  01  a peculiar  tannin  which  does  not  precipitate  potassio- 
tartrate  of^  antimony,  nor  tan  leather.  The  glutinous  substance 
resembles  in  consistence  common  birdlime,  and  is  considered  by 
Bjnuwon  to  be  a compound  ether,  the  alcohol  of  which  would  be 
near  cholesterin.  Since  the  beginning  of  the  17th  ceotarr  msti  has 
been  drunk  by  all  classes  in  Paraguay,  and  it  is  now  used  through- 
out Brazil  and  the  neighbouring  countries.  In  1855  the  amount  of 
mat4  annually  consumed  in  South  America  was  estimated  by  Von 
"Bibra  at  15, 000,000  lb,  and  the  consumption  is  now  probably  three 
or  four  times  as  great ; in  Brazil  it  brings  in  a revenue  of  about 
4410,000.  In  the  Argentine  Republic  alone  the  consumption  is  not 
less  than  27,000,000  n>  per  annum,  or  about  13  tb  per  head,  while 
the  proportion  of  tea  and  coflee  consumed  is  only  about  2 tb  of  the 
former  and  $ lb  of  the  latter  per  head.  The  export  of  tnaU  from 
Brazil  to  foreign  countries  has  also  increased  from  2,720,476  kilda  in 
1840  to  5,200,485  kilos  in  1850,  0,808,058  kilos  in  1800,  9,507,080 
kilos  in  1870.  and  14,063,731  kilos  in  1879-80. 

Brazil,  London.  I860 ; M.rutleld.  Brazil,  *e.,  London,  18M;  Pkar- 
tnazZM/icalJammalJZ^jol  Til.  4-  <*),  vol.  rill,  n.  CIS.  1*27;  Cbrtiir,  Mr* 
Otmmtixial  fta*U,  ho.  9,  London,  1880  ; MoUuJl,  Prvffrtu  *J  the  World,  l WO, 
p.  4M  ; Z<  It  thrift  OuUrrsichltchtr  ApotMtrnrtia,  1882,  pp.  J78,  2*5,  <7- 

r MATERA,  & city  of  Italy  in  the  north-east  of  the  province 
of  Potciua,  48  miles  from  Potenio,  on  the  high  road  to  Bari 
Part  of  it  is  built  on  a level  plateau  and  part  in  deep  valleys 
adjoining,  the  tops  of  the  campaniles  of  the  lower  portions 
being  ou  a level  with  the  streets  of  the  upper.  The  prin- 
cipal building  is  the  co-cathedral  of  the  archbishopric  of 
Aceronza  end  Matera,  formed  in  1203  by  the  union  of 
the  two  bishoprics,  dating  respectively  from  300  and  398. 
In  1871  the  population  of  the  commune  was  14,312  (that 
of  the  city  14,262),  in  1881  15,700. 

Under  the  Normans  Matera,  the  ancient  Mateola,  was  a count- 
ship  for  William  Bras  do  Fer  and  his  successors.  It  was  the  chief 
town  of  the  Basilicata  from  1664  till  1811,  when  the  French  trans- 
ferred the  administration  to  Potenza. 

MATHEMATICAL  DRAWING  AND  MODELLING. 


The  necessity  for  geometrical  drawings  and  models  is  as 
old  as  geometry  itself.  The  figure  has  formed  the  basis  of 
many  a geometrical  truth;  and  demonstration  by  mere 
inspection  of  this  has  frequently  to  do  Bervice  for  more 
rigorous  proof.  So  necessary  is  this  visual  representation 
of  an  idea  that  there  is  hardly  a branch  of  mathematics 
which  does  not  make  use  of  it  in  the  form  of  tables, 
Bymbols,  formulae,  &c.  The  visual  method  is  especially 
important  in  geometry.  The  figure  is  to  tho  geotnetor  what 
the  numerical  example  is  to  the  algebraist — on  the  one  hand 
limiting  the  horizon,  on  the  other  imparting  life  to  the  con- 
ception. Herein  lies  the  didactic  value  of  the  figure,  which 
is  the  more  indispensable  the  more  elementary  the  stage 
of  instruction.  To  be  able  to  dispense  with  it  is  a faculty 
acquired  only  after  a long  and  special  training.  The  power 
of  mental  picturing  is  a talent  which  can  be  so  strengthened 
by  use  that  even  a slightly  gifted  mind  may  acquire  the 
power  of  carrying  out  a series  of  geometrical  operations 
without  the  aid  of  a figure,  provided  these  do  not  lead 
into  unfamiliar  regions.  But  each  new  group  of  ideas 
which  the  geometer  would  master  requires  a new  graphic 


setting  forth,  which  not  even  the  experienced  can  dispense 
with.  Drawings  are  sufficient  in  plane  geometry;  but 
solid  geometry  requires  models,  except  in  specially  simple 
cases,  in  which  delineation  by  means  of  perspective  or  some 
conventional  method  may  Buffice..  Then,  again,  in  passing 
from  the  geometry  of  the  plane,  straight  line,  and  point  in 
Bpace  to  that  of  curved  surfaces,  tortuous  curves,  Ac.,  new 
and  distinct  graphical  methods  are  necessary.  The  difficul- 
ties encountered  in  understanding  new  groups  Of  geometrical 
forms  are  best  removed  by  a careful  study  of  a small 
number  of  characteristic  models  and  drawings.  As  a 
means  of  education,  the  model  is  lively  and  suggestive, 
forming  in  this  way  a completing  factor  in  the  course  of 
instruction.  We  remember  the  pleasure  experienced  whep, 
after  a discussion  which  has  yielded  a series  of  hardly 
reconcilable  properries  of  one  and  the  same  geometrical 
figure,  a model  is  exhibited  which  combined  these  pro- 


perties in  itself;  or  the  striking  manner  in  which  a 
deformable  model  either  of  pasteboard  or  thread  execute 
its  transformations  before  the  eye  of  tho  observer  atd 
scientific  student  The  study  of  the  model  raises  new  acd 
unexpected  questions,  and  can  even  do  valuable  service  la 
leading  to  new  truths. 

In  the  more  elementary  departments  of  plane  and  sol'd 
geometry  and  descriptive  geometry,  models  are  abundant 
and  easily  obtainable;  but  there  are  comparatively  few 
collections  of  drawings  *and  models  for  instruction  \a 
higher  geometry.  There  are  numerous  drawings  tf 
algebraic  and  transcendental  carves  in  the  well-known 
treatises  on  analytical  geometry  of  Cramer,  Euler,  Salmon, 
in  Frost's  Curve  Tracing , Ac, ; but  there  is  still  a deficiency 
in  systematic  enumerations  of  the  forms  of  curves  and 
surfaces  of  a given  order  or  class.  In  this  connexion  we 
may  mention  Pldckoris  System  der  analytischen  Geomebrn 
(curves  of  the  third  order),  and  Beer’s  Bnnmcratio  linear**: 
IV.  oi'dims.  A graphical  representation  of  all  the 
characteristics  of  the  singular  points  of  an  algebraic  curve 
of  the  fourth  order  is  given  in  Zoutheu’a  Systcmer  af  plane 
Kurver  (1873).  As  regards  tridimensional  figuring,  the 
oldest  known  models  for  instruction  in  the  higher  geometry 
are  the  thread  models  of  skew  surfaces  constructed  about 
the  year  1800  under  the  direction  of  G.  Monge  for  the 
Ecole  Polytechnique  in  Paris.  In  1830  Th.  Olivier  of 
Paris  got  the  same  executed  in  movable  form.  The  greaf 
development  in  modern  times  of  certain  branches  especially 
of  the  higher  geometry  has  given  a new  importance  to  sueft 
methods  of  graphical  representation. 

Amongst  the  larger  collections  wo  mast  mention  the 
elegant  series  of  complex  surfaces,  consisting  of  twenty- 
seven  items,  constructed  by  the  celebrated  J.  Pliicker  of 
Bonn.  After  Pliicker’s  death  copies,  not  very  satisfactory, 
were  made  from  zinc  casts.  The  collection  of  plaster  and 
thread  models  published  by  Mnret  of  Paris  (now  Delagrave), 
and  intended  lor  instruction  in  descriptive  geometry,  con- 
tains many  architectural  forma  The  wire  models  of  tortuous 
curves  by  Professor  Wiener  of  Carlsruhe,  and  the  thread- 
models  of  developable  surfaces  by  Professor  Bjbrliog  of 
Lund,  merit  notice  amongst  othera  Perhaps  the  largest 
and  most  extensive  of  the  collections  is  that  of  L Brill, 
bookseller  in  Darmstadt  Thesd  represent  every  depart- 
ment of  the  higher  and  applied  mathematica  The  cata- 
logue embraces  some  seventy  numbers,  with  over  a hundred 
plaster,  thread,  and  metal  models.  Several  aeries  of  this 
collection  were  prepared  in  the  mathematical  department 
of  the  technical  college  of  Munich.  In  tho  preparation  of 
these  models,  involving  the  development  of  a comparatively 
novel  art,  certain  practical  lessons  were  gained,  especially 
in  the  working  of  plaster  models,  to  which  we  may  direct 
attention. 

Wo  assume  that  the  preliminary  designs  are  prepared  with  tha 
aid  of  board,  ruler,  square,  compasses,  and  such  well-known  instru- 
ments as  aro  used  by  tho  draughtsman. 

Tho  material  to  bo  employed,  whether  wire  or  thread,'  interlaced 
pasteboard  stripe,  or  plaster,  depends  upon  the  special  circumstances 
of  each  case,  and  upon  tho  purpoee  aimed  at  in  tho  construction  of 
the  model  Two  bundles  of  parallel  disks  of  cardboard  or  metal- 
sheeting, inclined  at  an  adjustable  angle,  may  bo  used  with  advan- 
tage in  representing  a scries  of  different  but  mutually  transformable 
surfaces.  For  rated  and  developable  surfaces  the  thread  model  is 
to  be  recommended.  The  surface  is  enclosed  in  & cube,  or  more 
generally  in  a region  of  space  bounded  by  piano  walls.  Upon  these 
bounding  walla  aro  marked  tb«  scries  of  point*  in  which  they  are 
cut  by  the  generative  lines  that  are  to  be  represented  by  threada. 
Through  these  points  the  threads  are  drawn,  and  parts  of  the  sup- 
porting walls  aro, then  cut  away  so  as  to  allow  a convenient  glance 
into  the  interior  of  the  region.  The  more  densely  the  threads  are 
strung,  the  likor  is  the  appearance  to  that  of  a continuous  surface. 

In  roe  majority  of  coses  plaster  will  be  found  tho  most  convenient 
substance,  being  easily  worked,  and  giving  a result  convenient  and 
cleat  to  the  eye.  There  is  the  disadvantage,  however,  that  one  el 
♦he  regions  space  bounded  by  a surface  u filled  up  Should  the 
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bouiulniwof  the  surface  heptane  or  capable  of  bring  turned  on  the 
lathe,  the  deairo<l  form  is  best  approximated  to  by  working  wood  or 
plaster  blocks.  Piaster  is  uot  easily  worked  on  the  lathe,  but  a 
plane  surface  is  readily  got  by  rubbing,  and  if  not  too  dry  it  may  be 
cat  with  the  knif£ 

A surface  which  cannot  be  conveniently  approximated  to  by  the 
above  mAhod  mav  be  built  np  of  strips  cut  to  pattern,  which  are 
then  filled  in  with  somo  plastic  material.  To  accomplish  this,  a 
system  of  sections  cither  parallel  or  having  a single  axis  is  laid 
through  the  region  to  bo  filled  up  ; the  bounding  lines  of  these  see* 
tions  arc  calculated  or  obtained  by  geometrical  construction.  Strips 
of  plato  lino  are  theu  ent  to  the  required  form  and  fixed  securely  by 
err 4S- pieces  or  soldered  if  necessary.  Between  the  interstices  of  this 
nine  scaffolding  some  plastic  material  is  filled  in,  such  as  embossing 
wax  or  damp  clay ; and  thus  the  form  of  the  surface  is  rendered. 
The  substance  known  in  trade  os  plosttlin  is  especially  suitable  for 
nsa  in  this  way,  ns  it  retains  its  plastic  property  a long  time. 
The  finishing  touches  are  given  to  tho  surface  by  menus  of  a 
sculptor’s  style.  From  the  clay  model  a plaster  cost  is  formed  sod 
well  dried  ; and  its  imperfections  are  removed  by  meaos  of  plaster* 
files  and  other  instruments  familiar  to  those  who  work  in  plaster. 
Lines  which  are  to  be  shown  on  the  model  are  drawn  through  points 
already  marked  on  the  original  clay  model,  and  engraved  with  fine 
files.  A galvanoplastic  copy  of  such  a plaster  model,  not  too  deeply 
deposited,  shows  the  surface  even  better  than  the  piaster  itself. 

MATHEMATICS.  Any  conception  which  is  definitely 
end  completely  determined  by  means  of  a finite  number 
of  specifications,  say  by  assigning  a finite  number  of 
elements,  is  a mathematical  conception.  Mathematics  has 
for  its  function  to  develop  tlie  consequences  involved  in 
the  definition  of  a group  of  mathematical  conceptions. 
Interdependence  and  mutual  logical  consistency  among  the 
members  of  the  group  are  postulated,  otherwise  the  group 
would  either  have  to  be  treated  as  several  distinct  groups, 
or  would  lie  beyond  the  sphere  of  mathematics. 

As  an  example  of  a mathematical  conception  we  may  take 
“a  triangle’';  regarded  without  reference  to  its  position  in 
space,  this  is  determined  when  three  elements  are  specified, 
Kiy  its  three  sides;  or  we  may  take  a “colour  sensation,” 
which,  on  Young's  theory,  is  determined  when  the  amounts 
of  the  three  fundamental  colour  sensations  that  enter  into 
it  are  stated.  As  an  example  of  *a  non -mathematical  con- 
ception we  may  take  “a  man,”  “a  mineral,”  "iron,”  no 
one  of  which  admits  of  being  so  determined  by  a finite 
number  of  specifications  that  all  its  properties  can  be  truly 
•aid  to  be  deducible  from  the  definition. 

A mathematical  conception  «,  from  its  very  nature, 
abstract;  indeed  its  abstractness  is  usually  of  a higher  order 
than  the  abstractness  of  the  logician.  Thus,  for  instance, 
we  may  neglect  the  other  attributes  of  a body  and  consider 
merely  its  form  ; we  thus  roach  the  abstract  idea  of  “ form.” 
But  the  form  of  an  irregular  fragment  of  stone  does  not 
admit  of  being  finitely  specified,  and  is  therefore  not 
snsceptible  of  mathematical  treatment.  If,  however,  we 
have  a carefuWy  squared  cubical  block  of  granite  to  deal 
with,  for  most  practical  purposes  its  form  is  specified  by 
stating  that  it  is  a cube,  and  assigning  one  element,  viz., 
an  edge  of  the  abstract  mathematical  cube  by  which  we 
replace  it  This  example  illustrates  at  once  the  limits  of 
mathematical  reasoning  and  the  nature  of  the  bearing  of 
mathematics  on  practice. 

A variety  of  words  have  been  used  to  denote  the 
dependence  of  a mathematical  conception  upon  its  elements. 
It  is  frequently  said,  for  instance,  that  the  conception  is  a 
* function  ” of  its  elements.  One  word  has  recently  come 
ioto  use  which  is  very  convenient,  inasmuch  as  it  draws 
attention  at  once  to  the  fundamental  idea  involved  in 
mathematical  conception  and  to  the  prime  bbject  of 
mathematical  contemplation,  via,  “ manifoldness." 

Jiumber  is  involved  in  the  notion  of  a manifoldness  both 
directly,  as  any  one  can  see,  and  also  indirectly  in  a manner 
which  the  miud  untrained  to  mathematical  thinking  does 
not  so  readily  understand.  Take  on  the  one  hand  the  case 
of  a triangle  considered  without  reference  to  its  position 
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but  merely  as  composed  of 'three  limited  straight  lines,  it 
may  be  completely  determined  in  various  ways  by  assigning 
three  elements.  A triangle  may  therefore  be  called  a triple 
discrete  manifoldness.  A plane  quadrilateral  considered 
in  tho  same  way  (being  fully  determined  when  four  sides 
and  a diagonal  are  known)  is  a quintuple  discrete  manifold- 
ness  ; and  a piano  polygon  of  u sides  a (2 n - 3)-ple  discrete 
manifoldness.  Consider  on  the  other  hand  the  assemblage 
of  points  on  a given  straight  line,  they  are  infinite  in 
number  yet  so  related  that  any  one  of  them  is  singled  out 
by  assigning  its  distance  from  an  arbitrarily  chosen  fixed 
point  on  the  line.  Such  an  assemblage  is  called  a onefold 
continuous  manifoldness,  or  simply  a onefold  manifoldness  ; 
another  example  of  the  same  kind  ia  the  totality  of 
instants  in  a period  of  time.  The  assemblage  of  poiuU 
on  a surface  is  a twofold  manifoldness ; the  assemblage  of 
points  in  tridimensional  space  is  a threefold  manifoldness ; 
the  values  of  a continous  function  of  » arguments  an  *t-fold 
manifoldness. 

^ It  should  be  observed  that  the  distinction  between 
discrete  and  continuous  manifoldness  is  not  of  necessity 
inherent  in  the  conception.  For  one  purpose  wo  may  treat 
a conception  as  a discrete' manifoldness,  for  another  as  a 
continuous  manifoldness^  Thus  we  have  seen  that  an 
unlimited  straight  line  may  be  treated  as  a onefold  con- 
tinuous manifoldness ; but,  if  we  regard  it  os  a whole,  and 
with  reference  to  the  fact  that  its  position  in  space  is 
determined  by  four  data,  it  becomes  a quadruple  discrete 
manifoldness. 

The  primary,  although  not  the  only,  operation  in  the 
treatment  of  a discrete  manifoldness  is  numbering  or 
counting ; hence  arises  the  pure  mathematical  science  of 
number,  comprehending  (abstract)  Arithmetic  and  its 
higher  branch  commonly  called  the  Theory  of  Numbers. 
Without  entering  into  a discussion  of  the  definitions  and 
axioms  of  the  science  of  number,  it  will  be  sufficient  here 
to  remark  that  all  numerical  operations  are  reducible  to 
three  fundamental  laws  commonly  called  the  commutative, 
associative,  and  distributive  laws.  The  four  fundamental 
processes,  or  four  species,  as  they  are  sometimes  called,  two 
of  which,  addition  and  multiplication,  are  direct,  and  two, 
subtraction  and  division,  inverse,  are  solely  defined  by 
and  derive  their  meaniog  from  the  three  laws  of  operation 
just  mentioned. 

A careful  consideration  of  the  methods  in  vogue  for 
dealing  with  continuous  manifoldness  shows  that  they 
reduce  themselves  to  two,  which  may  be  called  tho  synoptic 
method  and  tho  analytic  method.  In  the  synoptic  method 
we  deduce  the  properties  of  a manifoldness  by  contemplat- 
ing it  as  a whole,  aiding  our  understanding,  when  it  is 
necessary  to  do  so,  by  a diagram,  a model,  or  any  other 
concrete  device  more  or  Jens  refined  according  to  circum- 
stances. In  the  analytic  method  we  fix  our  attention  upon 
tho  individual  elements  of  the  manifoldness,  usually 
defining  each  clement  by  a definite  number  of  specifications 
the  variation  of  which  leads  us  from  element  to  element  of 
the  given  manifoldness.  We  examine  the  properties  of  an 
element  in  the  most  general  manner,  and  from  them  we 
predicate  the  properties  of  the  manifoldness  a*  a whole. 

The  best  and  most  familiar  examples  of  the  synoptic 
treatment  of  manitoldness  are  the  different  varieties  of  pure 
geometry.  Among  these  we  may  mention  the  apegogic 
geometry  of  the  Greoka,  which  starts  with  a collection  of 
definitions  and  axioms,  enunciates  and  proves  proposition 
after  proposition  with  great  attention  to  strict  logical  form 
and  with  continual  reference  to  the  grounds  of  inference, 
but  pays  little  attention  to  tho  ordering  of  theorems  with 
a view  to  mutual  illustration,  and  carefully  suppresses  all 
traces  of  the  method  by  which  the  propositions  were  or 
might  have  been  discovered.  It  is  true  that  the  Greek* 
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were  in  possession  of  a method,  called  by  them  analysis, 
which  had  for  its  object  the  discovery  of  geometrical  truth. 
But  this  consisted  merely  in  taking  any  proposition  suspected 
to  bo  truo  and  tracing  its  consequences  until  one  was 
reached  which  either  contradicted  a known  proposition  or 
else  was  true  and  capable  of  leading  by  a direct  process 
of  reasoning  (synthesis)  to  the  proposition  in  question. 
In  this  wo  have  no  trace  of  the  systematic  development  of 
geometric  troth,  and  the  method  was  apparently  regarded 
by  the  ancients  themselves  as  imperfect,  for  it  makes  no 
figure  in  such  of  their  systematic  treatises  as  have  reached 
us.  In  somewhat  sharp  contrast  with  the  Grecian  geometry, 
but  still  essentially  synoptic  in  method,  stand  the  different 
varieties  of  modern  geometry, — which  aims  at  greater 
generality  in  its  definitions,  pars  leas  explicit  attention 
to  logical  form,  but  arranges  geometrical  propositions  as 
ranch  as  possible  in  the  natural  order  of  development  or  dis- 
covery, and  above  all  makes  extensive  use  of  the  principle  of 
continuity.  As  examples  of  the  modern  geometry  may  be 
cited  the  descriptive  geometry  (Geometric  Descriptive, 
DarsteUende  Geometric)  of  Monge  ; the  projective  geometry 
( Geometric  Projective,  Geometric  drr  Lagt)  of  Poncelet, 
Steiner,  and  Von  Staudt;  and  the  geometry  of  transforma- 
tion in  general,  of  which  projective  geometry  is  but  a parti- 
cular case.  There  is  one  other  highly  interesting  form  of 
modem  geometry,  which,  although  analytic  in  some  of  its 
developments,  and  often  exhibited  in  close  alliance  with 
other  analytical  methods,  is  nevertheless  synoptic  as  to  its 
fundamental  principle,  viz.,  arithmic  geometry  (Abxcihlende 
Geometric)  or  theory  of  characteristics,  which  originated  in 
the  characteristic  equations  of  Pliicker,  and  was  developed 
into  a powerful  special  method  by  Ohasles  and  others. 
8eo  Geometry  and  Curve. 

Geometry,  however,  is  not  the  only  field  for  the  synoptic 
treatment  of  manifoldness.  This  is  obvious  if  we  reflect 
that  any  magnitude  whatever  may  be  represented  by  a line; 
90  that  any  f auction  of  not  more  than  two  elements  may 
be  represented  by  a geometrical  construction  and  treated 
by  any  method  applicable  in  geometry.  Since  the  famous 
dissertation  of  Riemann,  On  the  Hypothec*  that  form  the 
Basic  of  Geometry,  mathematicians  **<»vo  been  familiar  with 
the  fact  that  the  methods  of  geometry  suitably  generalized 
can  be  applied  to  the  treatment  of  an  n-fold  manifoldness ; 
and  in  point  of  fact  the  synoptic  treatment  of  manifoldness 
under  the  name  of  n-dimensional  geometry  has  been  usefully 
employed  by  Cayley  and  others  as  an  adjunct  to  the  analytic 
method. 

The  fundamental  characteristic  of  the  analytical  treatment 
of  an  n-fold  manifoldness  is  the  specification  of  sn  element 
by  means  of  n continuously  varying  quantities  or  variables 
(see  Measurement).  For  dealing  with  continuous  as 
distinguished  from  discrete  quantity  we  have  the  special 
analytical  method  of  the  Infinitesimal  Calculus  (7.*.), 
built  upon  the  notion  of  a limit,  with  its  various  branches, 
viz.,  tho  differential  calculus,  the  integral  calculus  includ- 
ing differential  equations,  the  calculus  of  functions,  and 
the  theory  of  functions  in  general  (see  Function).  But, 
whether  we  make  use  of  the  algorithm  of  the  infinitesimal  j 
calculus  or  not,  we  find  upon  examination  that  all  ana- 
lytical operations  with  continuous  quantity  fall  under  the 
three  laws  of  commutation,  association,  and  distribution, 
so  that  they  sre  fundamentally  identical  with  the  opera- 
tions with  discrete  quantity ; the  difference  so  far  as  there 
is  any  consists  simply  in  the  greater  generality  of  the 
operand.  The  same  fact  may  be  looked  at  instructively 
in  another  light  Whether  we  consider  analytical  processes 
in  concrete  applications  or  look  at  them  abstractly,  we  are 
equally  led  to  the  notion  of  a unit,  by  the  multiplication  or 
Subdivision  of  which  all  the  other  quantities  that  enter  into 
our  calculus  are  derived.  The  exigencies  of  continuity  are 


met  by  allowing  tuat  the  multiplication  or  subdivision  oi 
the  unit  can  be  carried  on  to  an  unlimited  extent ; but  in 
any  case  where  analytical  formula  have  to  be  reduced  to 
arithmetical  calculation  (in  which  of  course  only  a finite 
number  of  figures  or  arithmetical  symbols  can  be  used)  the 
subdivision,  (or  multiplication)  of  the  unit  actuary  stops 
short  at  a certain  point ; in  other  words,  all  our  methods  sre, 
in  practice  at  least,  discrete.  Here  therefore  wa  have  the 
meeting  point  of  discrete  and  continuous  quantity,  and  on 
this  ground  alone  we  might  infer  the  fundamental  identity 
of  their  laws  of  operation. 

The  abstract  science  of- quantity  which  we  have  just  seen 
to  be  the  essential  part  of  the  analytic  treatment  of 
manifoldness  receives  the  name  of  Algebra  ( q.v .).  It  was 
found  very  early  in  the  history  of  that  science  that  the 
full  development  of  which  it  is  capable  could  not  be 
attained  without  great  extension  of  the  idea  of  quantity. 
This  necessity  first  arose  in  connexion  with  the  inverse 
operations,  such  as  subtraction,  the  extraction  of  roots,  and 
the  numerical  solution  of  algebraical  equations  (see  Equa- 
tion), of  which  root  extraction  is  merely  a particular  case- 
in this  way  arose  essentially  negative  quantities,  and  ths 
so-called  impossible  or  imaginary  quantities.  The  former 
may  be  said  to  depend  on  a new  abstract  unit  — l,  and  the 
latter  upon  new  units  * VTi.  The  numbers  having  * 1 
fur  abstract  unit  are  usually  classed  as  real  numbers,  and  in 
that  case  we  may  regard  the  ordinary  imaginaries  of  algebra 
as  depending  on  the  new  unit  +V^l,  or  c,  defined  by 
the  equation  i*  + 1 - 0.  But  the  extension  was  soon  carried 
farther  by  the  classical  researches  of  Hamilton  and 
Grassraann.1  The  theory  of  acts  and  the  Quaternions 
(q.v.)  of  the  former  and  the  Auadchnvngdckrc  of  the  latter 
opened  up  a boundless  field  for  algebra,  and  led  to  a total 
revolution  in  our  ideas  of  quantity. 

In  view  of  the  great  extension  thus  effected  in  the 
meaning  of  quantity,  it  becomes  an  interesting  if  somowhat 
difficult  undertaking  to  define  the  word.  The  following 
may  be  taken  as  a provisional  definition : — Quantity  is  that 
which  is  operated  with  according  to  fixed  mutually  consistent 
Laws.  Both  operator  and  operand  must  derive  their  mean- 
ing from  the  laws  of  operation.  In  the  case  of  ordinary 
algebra  these  are  the  three  laws  already  indicated,  in  the 
algebra  of  quaternions  the  same  save  the  law  of  commuta- 
tion for  multiplication  and  division,  and  so  on.  It  may  be 
questioned  whether  this  definition  is  sufficient,  and  it  may 
be  objected  that  it  is  vogue  ; but  the  reader  will  do  well 
to  reflect  that  any  definition  must  include  the  linear 
algebras  of  Peirce,  the  algebras  of  logic,  and  others  thet 
may  be  easily  imagined,  although  they  have  not  yet  been 
developed.  This  general  definition  of  quantity  enables 
us  to  see  how  operators  may  bo  treated  as  quantities,  and 
thus  to  understand  the  rationale  of  the  so-called  symbolical 
methods.  In  combining  operations,  it  is  often  observed 
that  the  combinations  of  operators  fall  under  a few  simple 
laws,  in  some  cases  in  fact  under  the  three  laws  of  ordinary 
algebra;  these  operators  are  therefore  quantities  according 
to  the  general  definition,  and  can  bo  treated  os  sneh. 

From  tho  historical  development  of  the  analytic  method 
there  is  little  danger  of  the  error  arising  that  its  application 
is  peculiar  to  any  spocial  kind  of  manifoldness.  As 
examples  of  its  use  in  c^dacing  the  properties  of  tridimen- 
sional space  wo  may  cite  the  Cartesian  geometry,  the 
Geometric  de  Position  of  Cflrnot,  and  the  lino  geometry  of 
Pliicker  (see  Geometry).  Its  use  in  the  various  branchre 
of  applied  mathematics,  of  which  geometry  is  merely  one 
of  the  simplest,  is  far  more  common  than  that  of  the 

1 Id  Ibis  connexion  should  be  mentioned  the  (treat  service*  oi  lie 
Morgan,  whose  bold  speculations  on  the  fundamental  principle  of 
mathematical  science  have  perhaps  tuet  with  lew  than  their  doe  share 
, of  appreciation.  ^ 


M A T - 

synoptic  method,  although  most  branches  of  applied  mathe- 
matics are  mixtures  using  the  one  or  the  other,  as  happens 
to  be  convenient.  In  addition  to  those  already  mentioned, 
we  may  enumerate  the  following  as  among  tho  more  im- 
portant departments  of  applied  mathematics Kine- 
natica;  Abstract  Dynamics,  including  Statics  and  Kinetics 
whether  of  a Particle,  of  a Rigid  Solid,  of  an  Elastic  Solid, 
<4  a Fluid,  or  of  a Chain;  Statistical  Mathematics,  as 
exemplified  ia  the  Theory  of  Annuities,  and  tho  Kinetic 
theory  of  Gaaes ; the  Mathematical  Theory  of  Diffusion 
whether  of  Heat  or  of  Matter ; the  Theory  of  Potential ; 
/.nd  eo  on.  S<?e  Mechanics,  Hydromechanics.  Annui- 
Vibs,  Hrat,  Electricity,  Magnetism,  <fcc. 

The  two  great  methods  employed  in  the  investigation  of 
aanifoldness  must  of  course  be,  at  bottom,  identical ; 
and  every  conclusion  arrived  at  by  tho  ono  must  be  reach- 
able by  the  other.  The  $xact  nature  of  the  connexion 
between  them  will  be  well  Been  by  studying  two  instances. 
One  of  these  is  the  treatment  of  areas  by  Euclid  and  the 
treatment  by  the  analytical  method,  which  are  carefully 
compared  in  the  article  Geometry,  voL  x.  p.  379.  The 
other  is  the  connexion  between  tho  descriptive  and  tho 
metrical  properties  of  loci  The  former  include  all  pro- 
perties such  as  intersection,  tan  gen  cy,  die.,  depending  on 
position  merely,  and  are  obviously  the  natural  product  of 
the  synoptic  method.  The  latter  include  all  relations 
involving  the  lengths  of  lines  and  the  magnitudes  of  angles, 
they  depend  therefore  on  expression  in  terms  of  a unit,  and 
are  the  natural  product  of  the  analytic  method.  Never- 
theless the  analytic  method  furnishes  descriptive  properties 
of  loci,  and  by  the  introduction  of  “the  absolute”  descriptive 
theorems  are  made  to  furnish  metrical  relations,  as  has 
been  folly  shown  by  Cayley,  Clifford,  and  Klein  (see 
Measurement).  * (o.  ch.) 

MATHER,  Cotton  (1663-1728),  was  the  most  learned 
and  widely  kuown  of  a family  which  through  four  genera- 
tions enjoyed  singular  consideration,  and  exercised  com- 
manding influence  upon  New  England  in  its  first  century. 
Richard,  eon  of  Thomas  Mather  of  Low  ton  (Winwkk), 
Lancashire,  England,  after  studying  for  a time  at  Brasenose, 
Oxford,  and  teaching  and  subsequently  preaching  at 
Toxteth  Park,  went  to  New  England,  for  nonconformity's 
sake,  in  the  summer  of  1635,  where,  till  his  death  in 
1669,  at  seven  ty-threo,  he  was  pastor  of  the  Congregational 
church  in  Dorchester  (now  a part  of  Boston), — acquiring 
largo  repute,  writing  three  or  four  instructive  and  construc- 
tive treatises  upon  polity,  and  being  much  trusted  os  to 
the  foundations  of  both  church  and  state.  His  youngest 
sun  Increase  took  his  first  degree  at  Harvard  College  m 
1656,  at  seventeen, — returning,  after  a visit  to  the  old 
country,  in  which  ho  served  several  pulpits,  to  take  at 
twenty-five  the  pastorate  of  the  second  (or  North)  church 
in  Boston,  which  place  he  held  till  his  death  in  1723  at 
nighty-five,  while,  in  addition,  he  had  been  acting,  or  actual, 
president  of  the  college  most  of  the  time  from  1681  to 
1701,  the  author  of  one  hundred  and  sixty  books  or  tracts, 
and  for  four  of  its  most  perilous  years  the  choice  of  all  its 
citizens  to  represent  the  Massachusetts  colony  before  tho 
English  Government  His  wife  Mario  was  daughter  of 
the  famous  John  Cotton,  and  their  firstborn  received  both 
family  names,  and  when  he  took  his  RA.  degree  at  less 
than  sixteen,  at  Harvard,  in  1678,  his  promise  tempted 
President  Oakes  to  say  in  his  presence,  referring  to  his  two 
distinguished  grandfathers:  “ Cotton  us  atque  Matherus 
tarn  re  quatn  nomine  coolescant  et  reviviscant*  After  a 
short  time  spent  as  tutor,  and  a period  of  diligent  toQ  end- 
ing in  the  conquest  of  an  impediment  of  speech  which 
endangered  success  in  the  family  profession,  he  became 
assistant  to  his  father,  in  two  years  being  ordained  co- 
pastor, and  holding  the  pulpit  for  nearly  three  and  forty 
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years,  till  his  death  at  sixty-five.  As  a private  Christian 
from  his  frank  diaries,  it  is  dear  that  he  laboured  mucl 
with  himself,  m a singlo  year  devoting  mar*  than  sixtj 
days  to  fasting  and  twenty  nights  to  vigil.  As  a preacher  h< 
was  conscientious  and  successful, — always  diligently  study 
ing  his  discourses,  in  ono  year  delivering  more  than  seventy 
public  sermons,  with  nearly  half  as  many  in  private  houses, 
sometimes  thus  “ pressing  a glorious  Christ”  through 
eleven  successive  days,  and,  with  six  competitors  by  his 
side,  maintaining  to  the  last  his  hold  upon  the  largest 
congregation  in  New  England,  having  about  four  haudred 
gifted  communicants.  As  a pastor  he  was  exceptionally 
laborious,— systematically  exhorting  and  praying  with  his 
people  at  their  homes,  making  conscience  of  spiritualizing 
every  casual  interview,  and  now  and  then  spending  days 
upon  his  knees  with  the  names  of  hb  flock  before  him  tc 
prompt  his  intercessions  for  them,  and  for  himself  that  he 
might  better  reach  their  peculiar  need.  As  a phiiain 
thropist,  while  abundant  in  personal  benefactions,  ho  origin-* 
ated  more  than  twenty  societies  for  public  charity,  bore 
the  cost  of  a school  for  Christianizing  the  negroes,  and,  at 
the  risk  of  life,  in  the  face  of  popular  opposition  medically 
led,  advocated  and  vindicated  the  introduction  of  inocula- 
tion as  a protection  against  the  then  terrible  ravages  of 
the  small-pox.  As  an  author  he  was  learned — publishing  in 
French,  Spanish,  and  Algonkin  os  well  as  English— and 
voluminous,  three  hundred  and  aighty-two  of  hb  printed 
works  having  been  catalogued,  several  of  which  are  elaborate 
books,  and  cue  a folio  of  800  pages;  while  hb  Biblia 
Americana , by  him  considered  the  great  work  of  hb  life, 
remains  in  six  huge  volumes  of  manuscript  to  thb  day. 
As  a scholar  he  was  better  known  across  the  Bea  than  any 
other  American  of  hb  time,  onco  contemporaneously 
corresponding  with  more  than  fifty  learned  Europeans,  in 
hb  forty-seventh  year  being  made  doctor  of  divinity  at 
Glasgow,  and  receiving  election  as  a Fellow  of  tho  Royal 
Society — in  those  days  eminent  distinctions  for  a colonist. 
With  all  thb  it  must  be  confessed  that  he  had  some  grave 
defects.  Hb  common  sense  was  not  uniformly  equal  to 
hb  need.  Always  ambitious  and  aalf-opinioned,  he  was 
occasionally  irritable  and  conceited.  Ha  lacked  good  taste, 
and  it  was  hb  unconcealed  grief  that  he  was  never  elected 
to  preside  over  Harvard  College.  His  enormous  know* 
ledge  did  not  digest  well,  and  hb  nse  of  learning  tended  to 
be  crude.  He  was  superstitious,  and  it  was  hb  mbfortune 
that,  as  to  witchcraft,  he  was  not,  as  with  vaccination,  in 
advnaco  of  bis  generation,  any  more  than  such  men  as 
Richard  Baxter  and  Sir  Matthew  Hale.  Of  hb  works, 
tho  Jiaynali*  and  Ratio  Diaciplinm  arc  indispensable  .to 
the  student  of  New  England  history. 

MATHEW,  Theobald  (1790-1836),  popularly  known 
as  Father  Mathew,  the  “Apostle  of  Temperance,”  was 
descended  from  an  illegitimate  branch  of  the  Llandaft 
family,  and  was  bom  at  Thomastown,  Tipperary,  * on 
October  10,  1790.  He  received  hb  school  education  at 
Kilkenny,  w hence  he  passed  for  a short  time  to  Maynooth  ; 
from  1808  to  1814  be  studied  at  Dublin,  where  in  the 
latter  year  be  was  ordained  to  the  priesthood.  Having 
entered  the  Capuchin  order,  he,  after  a brief  time  of  service 
at  Kilkenny,  joined  the  mission  in  Cork,  which  was  the 
scene  of  his  religious  and  benevolent  labours  for  many  years. 
The  movement  with  which  his  name  b mast  intimately 
associated  began  in  1838  with  the  establishment  of  a total 
abstinence  association,  which  in  less  than  nine  months, 
thanks  to  Ms  moral  influence  and  eloquence,  enrolled  no 
fewer  than  150,000  names.  It  rapidly  spread  to  Limerick 
and  elsewhere,  and  sum#  idea  of  its  popularity  may  bo 
formed  from  the  fact  that  at  Neftogh  20,000  persons  are 
said  to  have  taken  the  pledge  in  one  day,  100,000  at 
Galway  in  two  days,  and  70,000  in  Dublin  in  fire  day* 
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In  1844  he  visited  Liverpool,  Manchester,  and  London 
with  almost  equal  auc ceae.  Meanwhile  the  expenses  of 
his  enterprise  had  involved  him  in  heavy  liabilities,  and 
led  on  one  occasion  to  his  arrest  for  debt;  from  this 
embarrassment  he  was  only  partially  relieved  by  a pension 
of  £300  granted  by  the  queen  in  1847.  In  1849  he  paid 
a visit  to  the  United  States,  returning  in  1851.  He  died 
at  Queenstown  on  December  8,  1856.  See  Father 
Math itw,  a Biography,  by  J.  F.  Maguire,  M.P.  (1863). 

MATHEWS,  Charles  (1776-1835),  comedian,  was  born 
in  London,  28th  June  1776.  His  father  was  what  he  called 
“a  serious  bookseller,”  and  also  officiated  as  minister  in  one 
of  Lady  Huntingdon’s  chaptls.  Mathews  was  educated 
at  Merchant  Taylors*  School  His  love  for  the  stage  was 
formed  in  his  boyhood,  partly  from  admiration  of  Elliston, 
with  whom  he  had  taken  pert  in  private  theatricals. 
According  to  his  own  statement,  it  ripened  into  an  “over- 
powering, all-absorbing  passion/’  unfitting  him  for  business 
when  he  became  apprentice  to  his  father,  who  at  length,  in 
1794,  unwillingly  permitted  him  to  enter  on  a theatrical 
engagement  in  Dnblin.  For  several  years  Mathews  had 
not  only  to  content  himself  with  the  most  thankless  parts 
at  an  almost  nominal  salary,  but  his  figure,  at  this  period 
of  life  thin  anU  ungainly,  and  the  peculiar  twist  in  hia 
countenance  generally  awakened  the  unconcealed  ridicule 
of  the  audience.  In  1798  he  obtained  a conditional 
engagement  from  Tate  Wilkinson  at  York.  In  1802 
Mathews  began  to  play  in  London  at  the  Haymarket, 
and  from  this  time  his  professional  career  was  an  un- 
interrupted triumph.  His  special  excellence  as  an  actor 
consisted  in  his  wonderful  gift  of  mimicry,  enabling  him 
to  grasp  the  minutest  and  most  individual  features  of 
the  character  he  represented.  His  sense  of  the  purely 
ludicrous  in  all  its  varied  phases  was  perhaps  unequalled, 
and  by  his  marvellous  command  of  facial  expression  and  of 
different  tones  and  accents  of  voioe  he  could,  when  he  so 
willed,  completely  disguise  his  personality  without  even 
the  smallest  change  of  dress.  The  versatility  and  origin- 
ality of  his  powers  were,  in  public,  best  seen  in  his  “At 
Homes,"  begun  in  the  Lyceum  Thoatro  in  1818,  “which,” 
according  to  Leigh  Hunt,  “for  the  richness  and  variety  of 
his  humour,  were  as  good  as  half  a dozen  plays  distilled.” 
But  it  was  in  the  social  circle  that  he  displayed  the  finest 
and  rarest  traits  of  genius,  while  his  simple  and  truly 
kind-hearted  disposition  won  him  an  affection  and  esteem 
which  mere  genius  could  not  have  purchased.  From  his 
infancy  the  health  of  Mathews  had  been  uncertain,  and  the 
doila  of  his  profession  gradually  undermined  it  He  died 
at  Plymouth,  of  heart  disease,  28th  June  1835.  See 
Memoirs,  by  Mrs  Mathews,  4 vola,  1838-39. 

MATHEWS,  Charles  James  (1803-1878),  comedian, 
son  of  the  above,  was  bom  at  Liverpool,  26th  December 
1803.  After  attending  Merchant  Taylors'  School  he  was 
articled  us  pupil  to  an  architect,  and  he  continued  nominally 
to  follow  this  business  till  1835.  His  first  appearance  on 
the  stage  was  made  at  the  Adelphi,  London.  In  1836  he 
married  Madame  Yestris,  then  lessee  of  the  Olympic,  but 
neithr*-  hia  management  of  this  theatre,  nor  subsequently 
of  Covent  Garden,  nor  of  the  Lyceum,  reaulted  in 
pecuniary  advantage.  As  an  actor,  however,  he  held 
from  the  first  au  unrivalled  place  in  his  peculiar  vein 
of  light  eccentric  comedy.  The  inimitable  easy  grace  of 
his  manner,  and  the  imperturbable  solemnity  with  which 
he  perpetrated  hia  absurdities,  never  failed  to  charm  and 
amuse ; his  humour  was  never  broad,  but  always  measured 
and  restrained.  His  range  of  characters  was  exceptionally 
narrow,  and  he  was  wholly  incapable  of  representing  any 
form  of  strong  passion.  It  was  as  the  leading  character 
in  such  plays  as  the  Game  of  Speculation,  My  Awful  Dad, 
Cool  as  a Cucumber , Fatter  versus  Clatter , and  Little 
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Toodlekins,  that  he  specially  excelled.  Mathews  was  one 
of  the  few  English  actors  who  have  played  in  French 
successfully — his  appearance  at  Paris  in  1863  in  a French 
version  of  Cool  as  a Cucumber,  written  by  himself,  being 
received  with  the  utffiost  approbation.  After  reaching 
hia  sixty-sixth  year,  Mathews  set  out  on  a tour  round  the 
world,  and  on  his  return  in  1872  be  continued  to  prosecute 
his  professional  duties  without  interruption  till  within  a few 
weeks  of  his  death,  on  July  26, 1878.  See  Life  of  Charles 
James  Mathews,  edited  by  Charles  Dickens,  2 vote.,  1879. 

MATILDA,  countess  of  Tuscany  (1046-1114),  popu- 
larly known  aa  the  Great  Countess,  was*  bom  in  1046, 
of  a race  of  nobles  of  Lombard  descent  By  the  death 
of  her  father  Boniface  the  Rich,  duke  and  marquis 
of  Tuscany,- she  was  left,  at  eight  years  old,  nnder  the 
guardianship  of  her  mother,  Beatrice  of  Lorraine,  heiress 
to  a powerful  state,  including  Tuscany,  Liguria,  part  of 
Lombardy,  Modena,  and  Ferrara.  Her  life  was  a pro- 
tracted struggle  against  the  schism  which  rent  the  church, 
under  a senes  of  antipopcs,  supported  by  a large  section  of 
the  clergy  and  people  of  Italy  and  Germany,  as  well  as  by 
the  whole  strength  of  the  empire.  Against  this  formidable 
combination  she  maintained  the  cause  of  the  holy  see,  often 
single-handed,  for  years,  with  varying  fortune  bat  undaunted 
resolution.  The  champion  of  several  successive  pontiffs, 
she  is  best  known  as  the  ally  of  Gregory  VIL,  and  her 
hereditary  fief  of  Canossa  was,  in  1077,  the  scene  of  the 
celebrated  penance  of  Henry  IV.  in  presence  of  this  pope. 
On  the  same  occasion  she  made  the  donation,  subsequently 
renewed  in  1 102,  of  her  possessions  to  the  holy  see,  in  right 
of  which  the  church  owned  the  greater  part  of  its  temporal 
dominions.  Matilda  was  twice  married,  first  to  Godfrey 
of  Lorraine,  surnamed  the  Humpbacked,  son  of  her  mother’s 
second  husband,  and  secondly  to  Guelph  of  Bavaria, — both 
marriages  of  policy,  which  counted  for  little  in  her  life: 
She  died  of  gout  in  1114,  in  her  sixty-ninth  year,  and  was 
buried  firet  at  San  Benedetto,  and  finally  in  the  Vatican. 
Her  steadfastness  of  purpose,  strength  of  character,  and 
loftiness  of  aim,  made  her  one  of  the  most  striking  figure* 
even  of  the  age  which  produced  Robert  Guiscard,  William 
the  Conqueror,  Pope  Hildebrand,  and  Godfrey  of  Bouillon, 
her  nephew  by  marriage.  The  contemporary  record  of  her 
life  in  rude  Latin  verse,  by  her  chaplain  Donnixone,  is 
preserved  in  the  Vatican  Library. 

An  Italian  biography  was  published  in  Lucca  by  Francesco 
Fiorentini  in  1642  (new  edition  by  Mansi,  1766),  and  one  in  French 
by  Amedeo  Renee.  La  Grands  Ilalienne , in  1659. 

MATLOCK,  a town  of  Derbyshire,  England,  is  situated 
on  the  river  Derwent  and  on  the  Midland  Railway,  149 
miles  north-west  of  London  and  17  north-west  of  Derby. 
It  possesses  cotton,  com,  and  paper  mills,  and  in  the 
vicinity  there  are  lead-mines.  About  1 } miles  south-east, 
also  on  the  Derwent,  is  Matlock  Bath,  possessing  hot 
medicinal  springs.  There  are  in  all  three  springs,  the 
first  of  which  was  discovered  in  1692.  Their  mean  tem- 
perature is  68°  Fahr.,  and  applied  both  externally  and 
internally  the  water  is  efficacious  in  glandular  affections, 
rheumatism,  biliary  obstructions,  and  relaxation  of  the 
muscular  fibres.  The  fine  scenery  of  the  vale  of  Matlock, 
and  its  proximity  to  the  thickly  peopled  districts  of 
Lancashire  and  Yorkshire,  cause  the  village  to  be  much 
frequented  in  summer  not  only  by  invalids  but  by  holiday 
visitors.  There  are  several  large  stalactite  caverns. 
Matlock  Bank,  a mile  to  the  north-east,  in  a finely 
sheltered  situation,  contains  several  well-known  hydropathic 
establishments.  The  population  of  the  urban  sanitary 
district  of  Matlock  (4513  acres)  in  1871  was  3834,  and  in 
1881  it  was  4396 ; that  of  Matlock  Bath  and  Scartbin  Nick 
ia  the  same  years  was  1 366  and  1 698.  . These  two  districts 
arc  conterminous  with  the  civil  parish  of  Matlock. 
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MATSYS,  Qcistis?  See  Massts. 

MATTER,  Properties  op.  If  wo  knew  thoroughly  the 
nature  of  any  piece  of  matter,  the  deduction  of  it*  proper- 
ties would  bo  a question  of  mere  reasoning,  just  os  (for 
instance)  the  definition  of  a circle  really  involves  all  the 
properties  which  mathematical  methods  have  deduced  from 
it.  But,  as  we  do  not  even  know  what  matter  is,  in  the 
abstract,  the  convereo  operation  is  (at  least  for  the  present) 
the  natural  and  necessary  one.  We  must  endeavour  from 
the  experimentally  ascertained  properties  of  matter  to  dis- 
cover what  it  is.  The  reader  wifi  find  the  limits  of  our 
present  knowledge  in  the  article  Atom.  Tbo  properties  of 
matter  may  bo  arranged  in  several  classes,  thus : — 

1.  Properties  of  matter  in  itself ; such  as  Inertia,  Hard- 
ness, Brittleness,  Elasticity  (?.u),  Density,  Compressibility, 
Viscosity,  <kc.  These  depend  upon  its  ultimate  structure 
and  upon  tho  law  and  intensity  of  the  so-called  molecular 
forces  See  Atox^Constitution  op  Bodies,  Attraction. 

2.  Relative  properties  of  different  kinds  of  matter, 
chemical,  catalytic,  die.  See  Capillary  Action,  Chex- 
istrt,  DirrusioN,  Ac. 

3.  Properties  relative  to  different  forms  of  energy  • — 
Conductivity  (Thermal  and  Electric),  Specifio  Gravity, 
Specific  and  Latent  Heat,  Transparency,  Colour,  Specific 
Inductive  Capacity,  Badiating  and  Absorbing  Power,  Mag- 
netic Retentiveness,  4c.,  Thermo-electric  Position,  Refrac- 
tive IndeE,  Reflective  Power,  Double  Refraction,  Rotatory 
Polarisation,  Ac.  These  will  be  found  mainly  under  the 
heads  Electricity,  Heat,  Light,  Magnetism,  Ac. 

MATTETJCCI,  Carlo  (181 1-1868),  an  Italian  physicist, 
was  bom  at  Forli,  June  20,  1811.  In  1832,  after  com- 
pleting his  studies  at  L’Ecolo  Polytechnique,  Paris,  he 
became  professor  of  physics  at  Bologna,  where  he  had  passed 
his  earlier  student  days.  In  1837  he  removed  to  Ravenna, 
and  in  1840  settled  as  professor  of  physics  at  Pisa.  From 
1847  he  took  an  activo  pnrt  in  politics,  and  in  1860  was 
chosen  an  Italian  senator.  At  the  same  time  he  became 
general  telegraph  director,  and  later  the  superintendent  of 
the  meteorological  bureaus.  He  died  at  Leghorn,  June 
23,  1868. 

He  is  the  author  of  four  scientific  trestises  .—Lcxioni  di  filial  (S 
Tola.,  Piss.  1841  ; second  edition  1851),  Uzimi  tui /enomeni  fitieo- 
tkimici  dti  carpi  vitrali  (Piss,  1844;  second  edition  1846),  ttanuoli 
4i  UUgraf.a  tUUrica  (Piss,  1860;  and  several  Uter  editions),  end 
Court  tptcitU  nr  I'induction,  It  magnetimu  dt  rotation,  Ac.  (Pens, 
1854).  His  numerous  papers  wore  published  in  the  AniutUt  d* 
CM mit  it  dt  Phytiqut  (1820-58) ; end  most  of  them  sleo  appeared  at 
the  time  in  tbs  Italian  scientific  journals.  They  relate  almost  en- 
tirely to  electrical  phenomena,  such  ss  tbs  magnetic  rotation  of 
right,  the  action  of  gas  batteries,  the  effects  of  torsion  on  magnetism, 
the  polamation  of  electrodes,  Ac. , sufficiently  complete  accounts  of 
ithich  are  given  in  Wiedemann’s  Qalwmitmut.  Nine  memoirs, 
sntitlsd  "Eiectro-Phyiiological  Researches,"  were  published  in  the 
ihilotophical  Trantactiont,  1845-40.  See  BUnchi'e  Carlo  Mat- 
in  < ntalia  dtl  tuo  tempo  (Rome,  1874). 

MATTHEW  (Modtfaros  or  Mardurov,  xc.,  '?»,  a ihort- 
ined  form  of  Mattaniah  or  Mattithiah,  equivalent  to 
Theodoras;  comp,  voh  zi.  p.  370),  one  of  the  twelve 
apostles  of  Jesus  Christ,  and,  according  to  tradition,  the 
author  of  the  First  GospeL  In  its  full  Hebrew  form 
the  name  occurs  several  times  in  the  Old  Testament,  being 
borne  by  more  than  one  penon  of  priestly  or  Levities) 
family.  Matthew,  in  the  Gospel  which  bears  his  name,  is 
described  ss  having  been  a tax  gatherer  (rsWipc,  Matt.  x. 
3),  and  tho  circumstances  of  his  call  to  become  a follower 
of  Jeans,  which  ho  received  as  he  sst  st  the  “receipt  of 
custom  " or  “ tax  office  ’’  in  one  of  the  towns  by  the  Sea  of 
Galilee,  are  briefly  related  in  chap.  ix.  9.  It  has  some- 
times been  doubted,  but  without  any  good  reason,  whether 
the  precisely  parallel  narrative  relating  to  “ Levi  the  son 
i-f  Alphajus  " (Mark,  ii  14;  Luke  v.  27,28)  has  reference 
to  the  name  penon  (compere  the  double  names  Simon  and 
Peter,  Joses  and  Barnabas,  and  others).  In  the  lists  of 
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the  names  of  the  apoetles  given  in  the  synoptical  Gospels 
and  in  tho  Acts,  Matthew  ranks  third  or  fourth  in  the 
second  group  of  four.  Little  is  recorded  of  him  except  the 
feast  which  ho  gave  in  his  house  at  tho  beginning  of  his 
discipleship ; the  way  in  which  this  ie  related  seems  to 
indicate  that  he  was  (comparatively  at  least)  a wealthy  man. 
He  was  also  present  in  “ the  upper  room  ” at  Jerusalem 
after  the  ascension,  when  Matthias  was  elected  to  be  the 
•uccessor  of  J ud&s.  Tradition  has  nothing  trustworthy  to 
tell  about  hia  subsequent  career,  but  there  is  nothing 
inherently  improbablo  in  the  allegation  of  Eusebius 
(//.  E.,  iii.  24)  that  he  apent  several  years  in  Jerusalem 
preaching  to  the  Hebrews  (end  writing  the  Gospel  which 
bears  his  name),  or  that  ho  afterwards  extended  his 
missionary  activities  in  other  directions.  Socrates  (II.  E., 
i.  19)  speaks  of  him  as  having  carried  the  gospel  to 
Ethiopia ; tbs  earlier  legends,  however,  embodied  in  the 
apocryphal  Acta  Andrem  et  Mattlun  and  Acta  tt  Martyr- 
ium  Matthmi,  unanimously  point  to  the  regions  bordering 
on  the  Black  Sea  (“  Pontus  ” and  the  laud  of  tbo  Anthro- 
pophagi) as  having  been  the  scene  of  his  labours  (see  the 
article  of  Lip&ius  on  tho  “ Apocryphal  Acte  of  the 
Apostles"  in  Smith’s  Diet,  of  Chritt.  JBiog. ; also  his 
Apotr.  Apoitelgack,  1883).  According  to  tha  Gnostic 
Herscleon,  whose  statement  it  quoted  and  apparently 
homologated  by  Clement  of  Alexandria  (Strom,  iv.  9), 
Matthew  died  a natural  death.  He  is  commemorated  as 
a martyr  by  the  Greek  Church  on  November  16,  and  by 
tho  Roman  on  September  21,  the  scene  of  his  martyrdom 
being  placed  by  the  Breviary  in  "Ethiopia”;  the  some 
authority  affirms  that  hit  body  waa  afterwards  translated 
to  Salerno,  where  it  now  lies  in  the  church  built  by 
Robert  Guiecard.  In  Christian  art  (following  Jerome) 
he  is  generally  regarded  aa  symbolised  by  the  “ man  ” in 
E»k.  1 10,  Rev.  iv.  7. 

MATTHEW,  Gospel  op.  See  Gospels,  vol.  x.  p.  789 
tqg. 

MATTHEW  op  Paris,  one  of  our  moet  important  writers 
in  connexion  with  English  mediseval  history  waa  born 
about  the  year  1200,  or  possibly  somewhat  earlier.’  Hia 
surname  waa  probably  derived  either  from  hie  having  been 
born  in  Paris  or  having  studied  in  the  university  there ; 
but  bis  English  origin  is  proved  by  the  tone  in  which  he 
uniformly  speaks  of  foreigners,  especially  the  French,  while 
his  knowledge  of  the  French  language  is  attested  by  the 
fact  of  his  having  written  in  that  language,  and  also  by 
the  ia traduction  of  many  French  words  In  his  Latin  writ- 

*We  have  it  on  hia  own  authority,  as  recorded  in  an 
autograph  marginal  note  (MS.  CotL,  Nero,  D.  1,  fob 
1656),  that  he  assumed  the  monastic  habit  at  the 
abbey  of  St  Alban’s  on  the  21at  of  January  1217. . In 
1236  he  accompanied  tho  newly-elected  prior  of  hia 
abbey,  John  of  Hertford,  to  London,  to  attend  the  ceremony 
of  the  nuptials  of  Henry  IIL  and  Eleanor  of  Provence ; 
and  in  October  1247  he  was  at  Westminster,  in  order  to 
be  present  at  tho  celebration  of  the  feast  of  St  Edward  the 
Confessor,  when  be  was  desired  by  the  king  himself  to 
write  an  account  of  the  proceedings  The  moat  important 
event  in  hit  tranquil  and  uneventful  lifo  (which  was  passed 
chiefly  within  tho  walls  of  his  monastery)  occurred  in  the 
year  1248,  when  he  waa  sent  on  a mission  to  the  Benedic- 
tine monastery  of  Holm  (Throndhjem),  which  had  become 
involved  in  difficulties  owing  to  the  maladministration  of 
one  of  its  abbots.  He  returned  to  England  after  more  than 
a year’s  absence,  and  we  can  trace  him  as  attending  the 
royal  court  at  Winchester  in  Jnly  1251,  and  as  present  at 
York  on  the  occasion  of  the  marriage  of  Henry’s  daughter 
with  Alexander  II.  of  Scotland,  some  six  months  later. 
In  March  1257  Henry  himtell  visited  6t  Alban’s  and 
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remained  at  tbe  monastery  for  a whole  week.  During 
this  time  he  not  only  admitted  Matthew  to  his  table  and 
co  conversations  in  his  private  chamber,  but  also  communi- 
cated to  him  facta  and  details  of  an  historical  character 
derived  from  his  own  personal  knowledge  and  experience. 
Among  other  information,  Matthew  telle  ua  that  Henry 
repeated  to  him  from  memory  the  titles  ©f  the  English 
baronies  to  the  number  of  two  hundred  and  fifty.  The 
last  incident  recorded  by  the  historian  himself  with  respect 
to  his  own  career  is  the  fact  that  he  exerted  his  influence 
with  Henry  on  behalf  of  the  university  of  Oxford,  whon 
that  body  found  its  privileges  endangered  by  the  encroach- 
ments of  the  bishop  of  Lincoln.  In  his  latter  years, 
Matthew's  growing  infirmities  compelled  him  to  have 
recourse  to  the  aid  of  a fellow-monk  in  order  to  complete 
his  works ; this  assistance  is  to  be  traced  in  the  /listeria 
Anglvrum  from  1252  to  the  end  of  the  work  (1253);  in 
the  Abbreviatio  Ckrvnicorum  or  the  years  1253,  1254, 
and  1255 ; and  in  the  Chronica  Mojora  for  the  years  1258 
and  1259.  Matthew  died  after  the  month  of  May  1259, 
and  his  portrait,  as  he  lay  on  his  couch  when  dead,  was 
drawn  by  his  fellow-monk. 

World, — Mat  their  Paris’s  chief  work,  the  Hisloria  Major, — often 
styled  the  Chronica  Mojora , — is  s narrative  professing  to  record  the 
outlines  of  human  history  from  the  creation,  and  terminating  with 
the  year  1259.  It  was  long  supposed  that  Roger  of  Wend  over  was 
the  author  of  a much  larger  proportion  of  the  work  than  was  really 
the  case  ; hut  the  question  may  bo  regarded  as  finally  set  at  rest 
by  the  decisive  investigations  and  conclusions  of  Dr  Luard,  a a 
stated  at  length  in  his  prefaces  to  the  volumes  of  his  edition  of 
the  work  In  toe  Rolls  Senes.  He  concludes  that  the  Historia  Major 
down  to  the  year  1189  was  the  work  of  John  de  Celia,  abbot  of  St 
Alban's  from  the  year  1195  to  1214  ; that  it  was  then  continued  by 
Roger  of  Wendover  on  tbe  same  plan  and  from  the  same  sources  to 
the  year  1285,  the  whole  work  down  to  this  date  passing  for  a long 
time  as  the  production  of  the  Utter  writer  exclusively,  and  being 
known  as  the  Flora  History '■urn  ; that  it  was  then  transcribed  by 
Matthew  Paris,  who,  bowser,  made  numerous  corrections  and 
additions,  but,  in  the  opinion  of  Professor  Stubbs,  " interpreted  * 
rather  than  "interpolated”;  that  it  was  then  continued  by  the 
same  writer,  and  is,  from  1235  to  tbe  year  1259,  exclusively  his 
work.  In  style,  in  viridness  of  narration,  and  in  descriptive  power 
Matthew  far  excels  hi*  two  predecessors.  He  is  also  entitled  to  the 
praise  of  having  been  w warm  advocate  of  English  rights  and  liber- 
ties, and  a 6turdv  opponent  alike  of  regal  and  papal  tyranny ; in 
fact,  .he  national  sentiment  may  be  said  first  to  receive  adequate 
expression  in  his  pages.  The  work,  moreover,  is  not  ooly  the  best 
source  of  information  with  respect  to  events  in  England  during  the 
reign  of  HenrV  III.  down  to  the  commencement  of  the  Barona1 
Wars,  but  is  also  an  authority  with  respect  to  Continental  affairs, 
•specially  those  of  France  ana  the  empire. 

The  Hitloria  A nalorttm  of  Matthew  is  mainly  an  abridgment  of 
his  larger  work, — toe  chief  feature  of  difference  being  the  omission 
of  almost  everything  relating  to  foreign  events.  Sometimes,  how- 
ever, dataiU  and  more  particularly  personal  anecdotes  are  introduced, 
with  many  minute  facts  and  circumstances  which  would  be  sought 
for  in  vain  elsewhere,  and  largely  illustrate  contemporary  usages 
and  the  general  condition  of  society.  Besides  the  above,  Matthew 
wrote  an  Abbreviatio  Chronicorum,  extending  from  the  year  1100  to 
1255.  Of  this  only  one  manuscript  exists, — that  in  the  author’s 
own  handwriting,  preserved  in  the  Cottonian  collection  in  the 
British  Museum,  and  printed  in  the  third  volume  of  the  Jffutoru i 
Anglorum,  edited  by  Bir  Francis  Madden.  Matthew  also  oompiled 
a Liber  Additameniorum  or  Supplemeniorum,  containing  documents 
illustrative  of  the  Greater  Chronicle.  This  is  contained  in  the  folio, 
edition  of  Matthew’s  writings  edited  by  Wats,  and  published  in 

2840. 

The  Vita  MM ti  trium  AbbcUum  S.  Albanj,  or  Lint  of  the 
AbboU  of  Si  A loan’s,  docs  not  bear  Matthew’s  name,  but  is  unques- 
tionably the  production  of  his  pen.  Tbe  biographies  which  belong 
to  the  fwriod  preceding  the  Norman  Conquest  contain  valuable  ana 
interesting  notices,  but  also  include  much  of  what  is  evidently 
fabulous.  The  Vitm  duorum  Off  arum,  or  Lives  of  the  tico  Of  ns, — 
the  one  a mythical  character,  the  other  the  histone  monarch  of 
Mercia,— is  a composition  of  little  value,  and  some  doubt  attaches  to 
the  authorship.  Both  the  fort-going,  however,  are  included  in  the 
edition  by  Wats.  • 

Editions.  —The  best  edition  of  the  Hietork i Major  is  that  by  Dr 
Luard,  published  in  five  volumes  in  the  Rolls  Series,  1872-80.  Of 
the  HiAoria  Minor  on  edition  in  three  volumes  in  the  same  series 
was  edited  by  Bir  Frederic  Madden,  1303-49.  (J.  R.  M.} 
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MATTHIAS  (1557-1619),  holy  Roman  emperor,  Cd 
fourth  eon  of  the  emperor  Maximilian  II.,  was  born  on  tin 
24th  of  February  1557.  He  was  educated  in  Germany  by 
the  diplomatist  Buebecq,  w hile  his  “brother,  afterwards  the 
emperor  Rudolph  II.,  was  trained  at  the  court  o{  PbiHp  IL 
of  Spain.  In  1577  Matthias  went  secretly  to  the  Nether- 
lands, the  sovereignty  of  which  he  unlawfully  assumed ; 
but  in  1580  be  was  compelled  to  withdraw  into  private 
life.  He  waa  vain,  testlesa,  and  ambitious,  and  intrigued 
incessantly  against  the  emperor  Rudolph,  a jctu  of  weak 
character,  with  a constitutional  tendency  to  insanity. 
Rudolph  passed  wholly  under  the  dominion  of  the  Jesuits, 
and  this  rendered  it  easy  for  Matthias  to,etir  up  his 
Protestant  subjects  against  him.  In  1595  Matthias  was 
made  regent  in  Austria,  and  in  1006  the  archdukes  recog- 
nised him  os  head  of  the  house  of  Hapeburg.  Rudolph  had 
to  relax  his  hold  over  one  country  after  another,  and  in 
1611  Matthias  was  ruler  of  Hungary,  Moravia,  Silesia, 
Lusatia,  and  even  Bohemia,  whose  loyalty  the  emperor 
had  tried  to  secure  by  many  concessions,  especially  by  the 
letter  of  majesty  granting  religious  freedom  to  Protestant 
sects.  In  1612,  after  the  death  of  Rudolph,  Matthias  was 
elected  emperor ; and  his  reign  was  not  less  disturbed  than 
that  of  hts  predecessor.  The  intervention  of  Turkey  in 
TranByl vania  led  to  war,  and  in  1615  Matthias,  being 
unsupported  by  the  empire  and  by  his  own  estates,  found 
that  he  had  no  alternative  but  to  conclude  peace  for  twenty 
years  on  humiliating  terms.  Protestants  and  Catholics, 
bitterly  hating  each  other,  formed  respectively  the  Union 
and  the  League;  and  the  rising  power  of  the  archduke 
Ferdinand,  afterwards  emperor,  a bigoted  prince  who 
became  king  of  Bohemia  in  1617  and  king  of  Hungary  in 

1618,  indicated  that  even  more  serious  troubles  were 
approaching  than  those  with  which  Rudolph  had  contended. 
In  the  last  two  years  of  the  reign  of  Matthias,  the 
Bohemians  having  rebelled,  the  first  blows  in  the  Thirty 
Years’  War  were  struck.  He  died  on  the  20th  of  March 

1619. 

MATTHIAS  CORVINUS  (1443-1490),  king  of  Hun- 
gary,  was  born  at  Klausenburg  in  Transylvania  on  .March 
27,  1443,  and  died  at  Vienna  on  April  6,  1490.  He  was 
the  younger  son ‘of  John  Hunyady  (Corvinua)  who  died  in 
1456  after  having  been  "governor of  Hungary  "from  1446 
to  1453.  On  the  death  of  John,  the  elder  of  hia  two  sons 
(Ladislaus)  was  executed  by  oommand  of  Ladielaus  Post- 
humus,  while  Matthias  was  imprisoned  at  Prague;  but 
shortly  after  the  king's  own  death  without  issue  in  1457, 
Matthias  Hunyady  (Corvinua)  was  elected  by  the  Hungarian 
magnates  to  the  vacant  throne  (January  24,  1458).  The 
leading  events  of  his  reign  are  summarized  in  the  article 
Hungary  (voL  xii.  p.  366,  369). 

^MATTING.  U nder  this  name  are  embraced  many  coarse 
woven  or  plaited  fibrous  materials  used  for  covering  floors 
or  furniture,  for  hanging  as  screens,  for  wrapping  up 
heavy  merchandise,  and  for  other  miscellaneous  purposes. 
.In  the  United  Kingdom,  under  the  name  of  "coir”  matting 
a large  amount  of  a coarse  kind  of  carpet  is  made  from 
cocoa-nut  fibre ; and  the  same  material,  as  well  as  strips  of 
cans,  Manila  hemp,  various  grasses  and  rushes,  is  largely 
employed  in  various  forms  for  making  door  mats.  Per- 
forated and  otherwise  prepared  india-rubber  is  also  largely 
utilized  for  door  and  floor  mats  Matting  of  various  kinds 
is  very  extensively  employed  throughout  India  for  floor 
coverings,  the  bottoms  of  bedsteads,  fans  and  fly  flaps,  Ac.; 
and  a considerable  export  trade  in  such  manufactures  is 
carried  on.  The  materials  used  are  numerous ; but  the 
principal  substances  are  straw,  the  bulrushes  Typha  clrphan- 
tina  and  T.  anyustifolia,  leaves  of  the  date  palm  (PAcenix 
sylvntris\  of  the  dwarf  palm  (Chamsrrops  Bitchiana), 
of  the  Palmyra  palm  ( Borassue  jiaUUtformts),  of  the  cocoa- 
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nut  palm  (Cocos  tuutfera),  and  of  the  screw  pine  (Pamlann* 
edoralunmus),  the  munja  or  munj  grass  (Saccharum  Munja) 
and  allied  grosses,  and  the  mot  grasses  Cyprus  textilis 
and  C.  Pawjorci,  from  the  last  of  which  the  well-known 
Pal  ghat  mats  of  the  Madras  Presidency  are  made.  Many 
of  these  Indian  grass  mats  are  admirable  examples  of 
elegant  design,  and  the  colours  in  which  they  are  woven 
are  rich,  harmonious,  and  effective  in  the  highest  degree. 
Vast  quantities  of  coarse  matting  used  for  packing  furniture, 
heavy  and  coarse  goods,  and  plants,  Ac.,  are  made  in  Russia 
from  the  Wist  or  inner  bark  of  the  lime  tree.  This  industry 
centres  in  the  great  foreet  governments  of  Viatka,  Nijoi- 
Novgorod,  Kostroma,  Kazan,  Perm,  and  Simbirsk. 

MATTOON,  a city  of  the  United  States,  in  Coles 
county,  Illinois,  17*2  miles  south-south-west  of  Chicago,  on 
the  Central  Illinois  Railroad,  which  at  that  point  intersects 
the  Indianapolis  and  St  Louis  and  the  Peoria,  Decatur, 
and  Evansville  Railroads.  It  had  5742  inhabitants  in 
1830,  has  railway  carriage  works  and  repair  shops,  and  is 
rising  rapidly  in  commercial  importance. 

MATURIN',  Charles  Robbut  (1782-1824),  novelist 
and  dramatist,  perplexed  the  serious  and  served  as  a butt 
for  the  more  light-minded  critics  of  the  Erst  quarter  of  the 
19th  century.  The  bombastic  extravagance  of  his  language, 
the  incoherence  of  his  plots,  the  wild  improbability  of  many 
of  his  incidents,  the  inconsistency  of  bis  characters,  were 
obvious  and  undeniable  ; but  there  were  eo  many  passages 
of  extraordinary  eloquence  in  his  novels,  especially  in  his 
descriptions  of  turbnlent  passion,  that,  though  some  pro- 
nounced him  evidently  mad,  all  admitted  that  it  was  a 
madness  allied  to  genius.  At  brat  he  published  only 
sermons  in  his  own  name,  being  curate  of  St  Peter's, 
Dublin.  His  first  novels,  The  Fatal  j Revenge  (1804),  The 
Wild  Irish  Bey  (1808),  The  Milesian  Chief  (1811),  were 
issued  under  the  pseudonym  of  Dennis  Jasper  Murphy. 
All  these  were  mercilessly  ridiculed  by  tho  press  and 
neglected  by  the  public,  but  the  irregular  power  displayed 
in  them  attracted  the  notice  of  some  social  and  literary 
magnates;  and  through  the  influence  of  Byron  and  Scott 
Maturin'#  tragedy  of  Bertram  was  produced  at  Drury  Lane 
in  1816,  with  a prologue  by  Hobhouse,  an  epilogue  by  the 
Hon.  George  Lamb,  and  with  Kean  and  Miss  Kelly  in  the 
leading  parts.  The  magnificent  scenic  situations,  and  the 
character  of  Bertram  (like  ono  of  Byron’s  sombre  heroes), 
make  this  an  effective  stage  play.  It  was  the  first  and 
only  success  of  the  author ; he  returned  to  u the  baffled 
efforts  and  the  blighted  hopes  " of  which  Hobhouse  speaks 
in  hja  prologue.  Two  more  tragedies,  Manuel  (1817)  and 
Fredolpho  (1819),  were  failures.  A poem.  The  Universe 
1821),  fell  flat  Three  novels,  IFomrw  (1818),  Mdmeth 
1820),  and  The  Albigenses  (1824),  produced  a considerable 
impression.  In  the  preface  to  Women  ho  admitted  that 
his  previous  novels  had  been  justly  condemned,  being  an 
impossible  attempt  to  revive  the  exploded  style  of  Mrs 
Radcliffe,  and  promised  that  he  would  enter  on  a new 
vein.  But  ho  could  not  alter  his  character.  The  new 
vein  was  as  wild,  fantastic,  incoherent,  interspersed  with 
passages  of  really  splendid  eloquence,  os  tho  old.  The 
Albigenses  was  to  be  the  first  of  a series  of  historical 
romances,  illustrating  periods  of  European  history,  and  it 
was  noticed  in  the  We'  -ninster  Review  as  giving,  with  all 
its  faults,  promise  of  Letter  things;  but  the  author  died  in 
the  year  of  its  publication, 

MAUBEUGE,  a fortified  place  of  northern  France, 
situated  on  both  banks  of  the  Sambre,  142  miles  by  rail 
north-east  from  Paris,  and  about  2 miles  from  the  Belgian 
fr  mtier.  Its  fortifications  were  planned  by  Vauban  ; the 
enceinte  is  pierced  by  two  gateways,  that  of  France  and 
that  of  Mona  Manbeugo,  besides  containing  an  arsenal 
and  several  old  convents,  is  an  industrial  town,  manufac- 
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taring  swords,  files,  axlea,  tools,  hardware,  machinery, 
porcelain  tiles,  and  paper ; in  the  neighbourhood  there  are 
numerous  forges.  The  population  in  1876  was  14,400. 

Maubeuge  owes  its  origin  to  a doable  monastery  for  men  and 
women  founded  in  the  7tn  century  by  St  Aldegonda.  It  was  burnt 
by  the  Normans,  by  Louis  XI.,  by  Francis  I,  and  by  Henry  II., 
and  vras  finally  assigned  to  Franca  by  the  treaty  of  Nimegneo.  It 
vras  fortified  by  Vauban  at  tbe  command  of  Louis  XIV.,  who  first 
saw  military  service  there,  under  Turcune.  Besieged  in  1793  by 
the  prince  of  Coburg,  it  was  relieved  by  the  victory  of  Wattignie*. 
It  was  unsuccessfully  besieged  by  the  duke  of  Saxe-Weimar  in  1814, 
but  was  compelled  to  capitulate,  after  a vigorous  resistance,  in  the 
following  year. 

MAULMAIN,  or  Mod  LM  kin,  a town  in  Amherst 
district,  British  Burmah,  situated  on  the  left  bank  of  the 
Salwin  river,  in  16’  30'  N.  lafc.  and  97°  38'  E.  lon£  At 
the  time  of  the  cession  of  this  part  of  the  province  to  thu 
British  in  1826,  Maulmain  was  a mere  waste.  It  has  now 
developed  into  a thriving  commercial  town,  ranking  next 
to  Rangoon  in  importance,  with  a rapidly  increasing 
population  and  trade.  The  population,  which  in  1857 
was  23,683,  had  increased  in  1872  to  46,472,  and  in 
1881  to  53,107  (32,895  males  and  20,212  females).  The 
principal  buildings  are  Sal  win  House,  originally  a private 
residence,  but  now  the  property  of  the  municipality,  tho 
hospital,  tiie  jail,  Protestant  and  Roman  Catholic  churches, 
tho  custom-house,  and  other  public  offices,  and  the  barracks 
for  the  garrison  of  Madras  native  infantry.  For  many 
years  timber  formed  the  only  export,  but  with  the  gradual 
settlement  of  the  country  and  increase  in  agriculture  rico 
and  cotton  began  to  be  also  exported  ; besides  these,  the 
other  staple  exports  are  hides,  horns,  lead,  copper,  yellow 
orpiment,  and  stick-lac.  The  principal  imports  are  cotton 
twist  and  cloth,  woollen  piecs-goods,  wines  and  spirits, 
sugar,  and  betel  nuta.  In  1 880-81  573  vessels  (268,010 
tons)  mitered  the  port,  and  536  (265,1 47  tons)  cleared.  The 
value  of  merchandise  imported  was  £6G6,810,  of  treasure 
.£312,190,  of  merchandise  exported  .£1,389,763,  and  of 
treasure  .£92,617.  Shipbuilding  forms  an  important  in* 
dnstry  of  the  town. 

MAUNDY  THURSDAY,  the  day  preceding  Good 
Friday.  The  word  “ maundy  ” (Middle-Englisb,  maundet 
or  tnaunde , a command)  is  identical  with  the 11  mandatum 11 
of  tho  rubric  and  anthem  of  the  Missal  for  the  fifth  day 
in  Holy  Week,  sometimes  called  “ Dies  Mandati  ” (see 
this  shown  at  length  by  Skeat  in  Ftym.  Diet , and  in  note 
to  Tiers  Ploirman,  xtl  140).  The  ** mandatum”  oi 
“ maund  ” referred  to  is  the  “ new  commandment  * of  John 
xiii  34,  but  more  particularly  the  precept  given  to  the 
disciples  in  the  same  chapter  **  to  wash  one  another's  feet” 
The  practice  by  prelates  and  others  of  literally  and  form  vlly 
carry  ing  out  this  injunction  in  a public  manner  on  a g;ven 
day  has  long  been  established  both  in  the  East  and  in  tn« 
West  Perhaps  an  indication  of  it  may  be  discerned  as 
early  as  tbe  4th  century'  in  a custom,  current  in  Spain, 
northern  Italy,  and  elsewhere,  of  washing  the  feet  of  the 
catechumens  towards  the  end  of  Lent  before  their  baptism  . 
it  was  not,  however,  universal,  and  in  the  4*th  canon  oj 
the  synod  of  Elvira  (306  a.d.)  it  is  expressly  prohibited 
(comp.  Carp.  Jur.  Can.,  c.  104,  caus.  i.  qu.  1).  B« 
this  as  it  may,  the  “ pedilavium,”  or  ceremony  of  wash* 
ing  the  feet  of  twelve  beggars  on  this  day,  has  now  foa 
centuries  been  observed  by  the  prelates  of  the  Church  ol 
Rome,  including  the  pope  himself,  according  to  a ritual 
minutely  prescribed  in  tho  Missal ; it  is  also  practise^ 
by  the  Austrian  emperor,  the  king  of  Bavaria,  anil  other 
European  sovereigns  in  the  Latin  obedience,  as  well  as  by 
the  emperor  of  Russia  and  others  at  the  head  of  the  Greek 
Church.  In  England  it  was  continued  by  the  sovereign 
even  after  the  Reformation  ; the  last  recorded  instance  of 
its  full  performance  is  in  the  case  of  James  II.,  but  a dia* 
tribution.of  roval  alms,  consisting  of  money  and  clothing 
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is  still  continued.  It  is  on  Maundy  Thursday  also  that  in 
the  Church  of  Rome  the  sacred  oil  is  blessed,  and  the  chrism 
prepared,  according  to  an  elaborate  ritual  which  Is  given 
In  the  Pontifical'. 

MAUPERTUIS,  Pcter  Lons  MoMtsu  di  (1698-1759), 
a mathematician  and  astronomer  of  considerable  reputation 
in  his  day,  was  bom  at  St  Malo,  July  17,  1698.  When 
twenty  years  of  age  he  entered  the  army,  becoming  lieu- 
tenant in  a regiment  of  cavalry,  and  employing  his  leisure 
on  mathematical  studies.  After  five  years  he  quitted  the 
army  and  was  admitted  in  1723  a tqember  of  the  academy, 
of  sciences.  In  1728  he  visited  London,  and  was  elected 
a fellow  of  the  Royal  Society.  In  1736  ho  acted  as  chief 
of  the  expedition  sent  by  Louis  XT.  into 'Lapland  to 
measure  the  length  of  a degree  of  the  meridian  within  the 
polar  circle.  In  order  to  settle  the  then  much  disputed 
question  of  the  oblate  figure  of  the  earth,  and,  on  bis  return 
homo,  he  became  a member  of  almost  all  the  scientific 
societies  of  Europe.  In  1740  Maupertuis  went  to  Berlin 
on  the  invitation  of  the  king  of  Prussia,  and  took  part  in 
the  battle  of  Mollwitz,  where  he  was  taken  prisoner  by  the 
Austrians.  On  his  release  he  returned  to  Berlin,  and 
thence  to  Paris,  where  ho  was  elected  director  of  the 
academy  of  ecicncee  in  1742,  and  in  the  following  year 
was  admitted  into  the  Academy.  Returning  to  Berlin  in 
1744,  Maupertuis  marded  a lady  of  rank  and  great  beauty, 
and  in  1746  was  chosen  president  of  the.royal  academy  of 
sciences.  Finding  his  health  declining,  he  repaired  in 
1757  to  the  south  of  France,  bnt  went  in  1758  to 
Base],  where  he  died  July  27,  1759.  Minpertuis  was 
unquestionably  a man  of  considerable  ability  as  a mathe- 
matician, but  his  restless,  gloomy  disposition  involved  him 
in  constant  quarrels,  of  which  his  controversies  with  Kfinig 
and  Voltaire  daring  the  latter  part  of  hia  life  furnish 
examples. 

The  following  are  his  most  Important  works  :—Euay  on  Co* 
otology  ; Discourse  on  As  Different  Figures  <ff  the  Stars  ; Essay  on 
Moral  Philosophy  ; Philosophical  Reflexions,  kc. ; Animal  Physics', 
System  of  Mature  ; Elements  of  Geography  ; Account  of  the  Expedi- 
tion to  As  Polar  Circle,  kc. ; Laws  of  Motion  ; Louts  gf  Best ; 
Parallax  of  At  Moon  ; The  Comet  gf  1743  j On  the  Progress  of  the 
Sciences.  He  eleo  contributed  a Luge  number  of  interesting  papers 
te  the  Memoirs  of  the  academics  of  Paris  and  Berlin. 

MAU  RANIPUB,  a town  in  J hires!  district,  In  the 
North-Western  Provinces  of  India,  in  25°  15'  N.  lat., 
79°  IT  E.  long  The  population  in  1672  was  16,428. 
Although  now  a large  trading  centre,  the  town  is  of  qnite 
modern  commercial  importance,  having  risen  from  the 
position  of  a small  agricultural  village  through  the  influx 
of  merchants  seeking  relief  from  extortionate  demands 
made  by  the  riji  of  a neighbouring  native  state.  It  con- 
tains a largo  community  of  wealthy  merchants  and  bankers. 
A special  variety  of  cloth,  known  as  kJtama,  is  manu- 
factured and  exported  to  all  parts  of  India.  The  principal 
imports  are  sugar,  English  piece-goods,  silk,  metals,  and 
coffee.  Trees  line  many  of  the  streets,  and  handsome 
temples  ornament  the  towD. 

MAURER,  Oxosa  Lmwia  vos  (1790-1872),  n distin- 
guished German  jurist  and  statesman,  was  born  at 
Erpolsheim  in  the  Bavarian  Palatinate,  November  2,  1790. 
He  was  the  eon  of  a Protestant  pastor.  He  received  his 
education  at  the  university  of  Heidelberg,  and  afterwards 
followed  for  some  time  tbs  profession  of  an  advocates  In 
1812  hs  went  to  reside  in  Peris,  where,  with  the  aid  of  the 
great  libraries  of  that  city,  he  entered  on  a systematic 
study  of  the  ancient  legal  Institutions  of  Germany.  On 
his  return  to  Bavtria  he  was  appointed  substitute  for  the 
attorney-general  in  the  district  of  Spires  and  landau.  In 
1824  he  published  at  Heidelberg  his  first  work,  Geschiehts 
tm  att-germanisehen  und  namcntlich  alt-lairitchen  ofentlieh- 
kSndhcf.cn  Qerichttverfah  cn,  which  obtained  the  fi».t  price 
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of  the  academy  of  Munich.  In  1826  he  was  made  one  of 
the  professors  of  law  in  the  university  of  Munich.  In 
1832,  Otho,  son  of  King  Lon  Is  of  Bavaria,  having  been 
chosen  to  fill  the  throne  of  Greece,  a council  of  regency 
was  nominated  to  condnct  the  government  of  that  country 
during  hia  minority.  Of  this  council  Von  Maurer  was 
appointed  a member,  the  others  being  the  Count  von 
Armansperg,  who  was  president,  Major-General  K.  W.  von 
Heideck,  and  K.  von  Abel  They  applied  themselves 
energetically,  and  at  first  apparently  in  a Bpirit  of  concord, 
to  the  task  of  creating  for  the  new  kingdom  imtitations 
adapted  to  the  requirements  of  a modem  civilised  com- 
munity. But  grave  differences'  soon  made  themselves 
felt,  Sfanrer  being  at  variance  with  the  'president  on 
important  administrative  questions  These  being  referred 
to  King  Louis,  be  decided  in  favour  of  the  president, 
and  Maurer  and  Abel  were  suddenly  recalled  in  1834.  , The 
loss  of  Maurer  was  a serious  one  for  Greece ; ha  was  the 
ablest,  most  energetic,  and  most  liberal-mind«l  member  of 
the  regency,  and  had  already  done  important  work  in  the 
juridical  and  educational  organization  of  the  kingdom.  It 
was  through  his  enlightened  efforts  that  Greece  had 
obtained  a revised  penal  code,  regular  tribunals,  and  an 
improved  system  of  civil  procedure.  Soon  after  his  recall, 
ho  published  his  work  entitled  Das  tjricchiscJu  Folk  in 
ofcnllicAcr,  kirehlieher,  und  priratrechtlichrr  Beeiehmg 
v or  und  stack  dem  Freiheitskampfe  bis  sum  31  Juli  1834 
(3  vole.,  Heidelberg,  1835-36).  This  book  is  a valuable 
Bource  of  information  on  the  history  of  Greece  daring  the 
preceding  years,  its  condition  before  the  call  of  Otho  to 
the  throne,  and  the  labours  of  the  council  of  regency  down 
to  the  time  of  the  author's  recall  Notwithstanding  hia 
removal  from  office,  he  does  not  appear  to  have  forfeited 
the  esteem  or  goodwill  of  King  Louis.  After  the  fall  of 
the  ultramontane  ministry  of  Abel  in  1847,  he  became 
minister  of  foreign  affaire  and  of  justice,  bat  on  attempting 
to  carry  out  reforms  he  area  overthrown  ; retiring  then 
from  political  life,  he  devoted,  himself  altogether  to  his- 
torical and  juristic  studies,  the  fruits  of  which  he  gave  to 
the  world  in  successive  publications  He  died  at  Mnnich, 
May  9, 1872. 

Tbs  following  is  believed  to  be  s complete  list  of  each  of  bis 
writings  ss  hsve  not  beeu  slresdy  mentioned  '.~Qrvndriss  dee  deui- 
sehess  Privatrcchts , 1828 ; Usher  die  bairischen  St&dts  stsul  firs 
Verfassustg  usiter  der  rhmischen  und  frdnkiechen  Eerrsehaft, 
1819  ; Usher  die  deuischs  Beidtslerritorial-  und  Eeehtsgsschichls, 
1830 ; Dsss  Stadt-  and  das  Landrechtsbuch  Evprechls  von  Freising 
noth  6 mtknchener  Handschrsf.cn,  etn  Beilrag  eur  Geschiehts  dee 
Schwabenspiegtls,  1839  ; Usher  die  FrtipfUge  (plegiom  liberale),  uni 
die  Bntstehung  der  grossen  und  kleisun  Jury  tit  England,  1848  | 
Einleiiung  stur  Geschiehts  der  Mark-,~Eo/-,  Dorf-,  und  Stadt - Ker- 
f strung  und  der  gffcntlichen  Gewalt,  1884  ; Geschiehts  der  .Markets. 
Verfassustg  in  Deutschland,  1858;  Eads  bet  der  lOO'jdhrtgen  st\f. 
tustgsfeier  der  K.  Akademte  der  JVissenechq/len  am  28  Metro,  1859  ; 
Geschiehts  der  Dorf-Vesfassung  in  Deutschland,  % vole.,  1865-88  ; 
Geschiehts  der  Fnmhtffe,  der  Eausmhgfe,  und  der  Hgfverfaseussg  »n 
Deutschland,  4 vo is,  1882-88;  Geschiehts  der  Stds  .erfassung  in 
Deutschland,  4 volt.,  1869-7L  Ho  also  superintended  the  prepara- 
tion of  s put  of  the  continuation  of  Jacob  Grimnds  fVeisthUmer, 
published  an  der  the  auspices  of  the  academy  of  Mnnich,  1888. 
His  researches  on  the  ancient  village  communities  of  Germany  are 
of  special  interest  and  importance. 

MAURETANIA,  or  Mauutaicu  (the  former  is  the 
more  correct  form  of  the  name,  according  to  coins  and 
inscriptions),  was  the  name  given  in  ancient  geography  to 
tbs  district  which  constituted  the  nerth-weetern  angle  of 
the  African  continent.  It  comprised  a considerable  part 
of  the  modem  empire  of  Morocoo,  together  with  the 
western  portion  of  Algeria.  Bnt  its  limits  varied  much  at 
different  times  When  it  first  appears  in  history  the  river 
Mulucha  constituted  its  eastern  limit,  which  separated  it 
from  the  Numidian  tribe  of  the  Massy  li,  who  held  all  the 
country  from  that  river  to  the  Ampsaga ; bnt  at  a later 
period  the  kingdom  of  Mauretania  was  extended  to  the 
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latter  river  so  as  to  include  the  whole  territory  from  the 
Ampsaga  to  the  Atlantic  Ocean.  Towards  the  south  it 
was  bounded  by  the  great  range  of  Mount  Atlas,  and  it 
appears  to  have  been  regarded  by  geographers  as  extending 
along  the  coast  of  the  Atlantic  as  far  as  the  point  where 
that  chain  descends  to  the  sea,  in  about  30*  N.  lat, 
though  the  Roman  province  of  the  name  extended  but  a 
little  beyoud  Sala  (Sallee),  and  it  is  probable  that  there 
were  no  towns  or  permanent  settlements  farther  south. 
The  magnificent  plain,  or  rather  plateau,  iu  which  the  city 
of  Morocco  is  situated  seems  to  have  beeu  unknown  to 
ancient  geographers,  and  was  certainly  never  included  in 
the  Roman  empire.  On  the  other  hand  the  Osetuliaus, 
who  inhabited  the  narrow  strip  of  fertile  date-producing 
territory  on  the  southern  slopes  of  the  Atlas,  though  not 
included  under  the  namo  of  Mauretania,  seem  to  have 
always  owned  a precarious  subjection  to  the  kings  of  that 
country,  and  in  after  days  to  its  Roman  governors. 

The  physical  geography  of  the  country  will  be  described 
under  the  heading  Morocco,  though  it  muBt  he  observed 
that  the  term  Mauretania,  as  used  by  the  Romans,  com- 
prised also  the  greater  portion  of  the  French  colony  of 
Algeria,  including  the  provinces  of  Oran  and  Algiers,  and 
even  a part  of  that  of  Constantine.  The  range  of  Mount 
Atlas  forms  throughout  tho  backbone  of  the  country,  from 
which  the  streams  descend  to  the  Mediterranean  and  the 
ocean.  The  most  important  of  thou  on  the  north  coast  is 
the  Mulueha  or  Molochath,  which  in  the  earliest  times  con- 
stituted the  eastern  limit  of  tho  country ; it  is  still  called 
Muluya.  Farther  east  are  the  Chinala,  the  Usar,  and  the 
Arapsaga.  Of  those  that  flow  westward  towards  the 
Atlantic,  the  most  considerable  were  the  Lixus,  Subur, 
and  Sala.  But  from  tho  proximity  of  the  mountain 
ranges  to  the  sea  none  of  these  streams  were  of  any  import- 
ance, or  navigable  beyond  a short  distance  from  the  sea. 

A large  part  of  the  country  is  of  great  natural  fertility, 
and  was  in  ancient  times  extensively  cultivated,  and  pro- 
duced large  quantities  of  corn,  while  the  slopes  of  Mount 
Atlas  were  clothed  with  vast  forests,  which,  besides  other 
kinds  of  timber,  supplied  the  celebrated  ornamental  wood 
called  Citrus,  for  tables  of  which  the  Romans  gavb  such 
fabulous  prices. 

Mauretania,  or  Msttrowa,  as  it  was  called  by  Greek  writer*,  on- 
questionably  signified  the  land  of  the  Mauri,  a term  atilf  retained 
in  the  modem  name  of  Moors,  and  probably  meaning  originally 
nothing  but  “black  men."  The  origin  ana  ethnical  affinities  of 
the  i ace  are  unknown ; but  it  it  probable  that  the  inhabitants  of  all 
this  northern  tract  of  Africa  along  the  coast  of  the  Mediterranean 
were  kindred  races  belonging  to  the  family  which  i«  represented  at 
the  present  day  by  the  Berbers  of  tho  mountain  districts  and  the 
Tuaricks  of  the  tract  south  of  the  Atlas.  They  first  appear  in  his- 
tory at  the  time  of  the  Jugurthine  War  (110-106  B.C.),  when 
Mauretania  west  of  the  Mulueha  was  under  tho  gorernment  of  a 
king  called  Bacchus,  and  appears  to  have  constituted  a regular  and 
organized  state.  It  retained  its  independence  till  the  time  of 
Augustus,  who  in  25  b,  c.  bestowed  tho  sovereignty  of  the  previously 
existing  kingium  upon  Juba  II.,  king  of  Nurmdia,  at  the  same  time 
uniting  with  it  the  western  portion  of  Nnmidia,  from  the  Mulueha 
to  the  Aropsags,  which  now  received  the  name  of  Mauretania 
Cvesarietms,  while  the  province  that  had  previously  constituted  tho 
kingdom,  or  Mauretania  Proper,  came  to  be  known  as  Mauretania 
Tmgitaua.  This  distinction  continued  to  subsist  after  tho  incor- 

ration  of  the  two  provinces  in  the  Roman  empire  under  Claudius 

42  A.  D. , and  remained  unchanged  till  the  time  of  Constantine. 

In  the  time  of  Pliny  and  Ptolemy,  Mauretania  contained  a 
number  of  flourishing  dries  end  town*,  several  of  which  enjoyed 
the  privileges  of  Roman  colonies,  having  been  founded  no  uoubt 
in  great  part  with  a view  of  keeping  in  check  the  wild  barbarians 
who  still  occupied  the  greater  part  of  the  country.  Tho  moot 
important  of  three  places  were— Tingis,  on  the  site  of  the  modern 
Tangier,  the  capital  of  the  province  to  which  it  gave  its  name ; 
lixus  and  8ala,  on  the  coast  of  tho  Atlantic,  at  the  mouths  of  the 
rivers  of  the  same  name ; and  three  towns  in  the  interior  of  the 
same  province,  Zilis,  Babbs,  and  Banssa,  all  of  them  bearing  the 
title  of  Roman  colonies.  On  the  coast  of  the  Mediterranean  stood 
Rusaddir  (now  Melilia),  within  the  limits  of  Tmgitana ; and  beyond 
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tho  Mulueha  Cartenna  (now  Tenet);  lol,  surnamed  Ccaarea, 
which  was  made  his  capital  by  Juba  II.,  and  continued  to  bo  that 
of  Mauretania  Ceea&riensis  under  tho  Romans  (its  site  is  now  called 
Cherchell);  Icoeium  (the  modem  Algiers);  Said*  (Bcneyah) ; 
Igilgili  (Jijeli)  near  the  eastern  limit  of  the  province ; ana  Bitifie 
(Settf)  at  no  great  distance  in  the  interior,  a town  of  considerable 
importance,  which  after  the  time  of  Constantino  gave  the  name  of 
Mauretania  Sitifenais  to  this  eastern  portion  of  the  province.  Tho 
prosperity  of  this  part  of  Africa  under  the  Roman  empire,  previous 
to  the  irruption  of  tho  Vandals  in  429  A.D.,  it  shown  by  the  fact 
that  no  leas  than  one  hundred  and  seventy  towns  which  were 
episcopal  sees  are  enumerated  in  the  NotiLia  in  the  two  provinces 
of  Mauretania. 

MAURICE  (Maubicius),  St,  and  his  companions  are 
commemorated  as  martyrs  by  the  Roman  Church  on 
September  23.  The  earliest  extant  form  of  the  legend 
relating  to  them  Is  that  of  Eucherius,  bishop  of  Lyons 
about  tho  middle  of  the  5th  century,  who  tells  us  thst 
Maurice  was  in  command  of  the  Theban  legion  (so  called 
because  raised  in  the  Thebais)  when  it  was  Bent  into  the 
West  and  attached  to  the  army  of  M&ximian.  Themselves 
Christians  to  & man,  its  members  refused  to  persecute  their 
coreligionists,  and  for  this,  after  having  twice  beeu 
decimated,  the  legion  was  utterly  destroyed  by  command 
of  the  emperor  at  Octodurum  (Martigny)  near  Geneva.  A 
later  form  of  the  legend  connects  it  with  the  expedition  af 
Maximum  against  the  Bugauda*,  who  are  taken  to  have  been 
Christians ; the  martyrdom  of  tho  legion  arises  out  of  its 
refusal  to  take  part  in  a great  sacrifice  which  had  been 
ordered  at  Octodurum;  and  another  name — that  of 
Exsuperius — is  associated  with  Maurice’s.  Later  still, 
Gregory  of  Tours  knows  of  a company  of  tho  same  legion 
which  suffered  at  Cologne  (their  leader  subsequently 
became  known  as  Gereon).  The  date  usually  assigned  to 
the  martyrdom  of  the  Theban  legion  is  286  jud.  *,  but  it  is 
matter  of  history  that  at  that  period  the  Christians  were 
everywhere  unmolested  in  the  exercise  of  their  religion 
throughout  the  Roman  empire.  On  the  other  hand,  at  no 
later  date  have  we  any  evidence  of  tho  presence  of 
Maximian  in  the  Valais ; and,  apart  from  the  great  a priori 
improbability  of  the  extirpation  of  a whole  legion  under 
any  circumstances  on  account  of  its  Christian  profession,  it 
is  practically  impossible  to  get  over  the  fact  that  sueh 
writers  as  Eusebius,  Lsctantius,  Orosius,  and  Sulpicius 
Severus  know  nothing  of  such  a noteworthy  and  startling 
event  having  taken  place.  But  in  the  long  and  voluminous 
controversy  as  to  the  historical  character  of  this  legend  it 
has  of  course  never  been  attempted  to  deny  that  isolated 
cases  of  officers  being  put  to  death  on  account  of  their 
religion  occurred  during  the  reign  of  Maximum.  The 
cultus  of  St  Maurice  and  other  members  of  tho  Theban 
legion  occurs  chiefly  in  Switzerland,  the  region  of  the  Rhine, 
and  northern  Italy;  the  foundation  of  the  abbey  of  St 
Maurice  (Agaunum)  in  the  Valais  is  usually  ascribed  to 
Sigistmmd  of  Burgundy  (515). 

MAURICE  (Maubicius  Flavius  Tiberius),  emperor  of 
the  East  from  582  to  602,  was  of  Roman  descent  but  & native 
of  Arabians  in  Cappadocia,  where  ho  was  born  about  539. 
He  spent  his  youth  at  the  court  of  Justin  IL,  and,  having 
joined  the  Army,  fought  with  distinction  in  the  Persian 
war  (578-581).  At  the  age  of  forty-three  he  was  declared 
Cfesar  by  the  dying  emperor  Tiberius  IL,  who  bestowed 
upon  him  the  hand  of  his  daughter  Constantino.  In  the 
meagre  annals  of  the  reign  of  Maurice  the  most  conspicuous 
events  are  the  termination  of  the  long  struggle  in  the  East 
with  the  restoration  to  the  Persian  throne  of  Chosroes  II.  by 
the  Roman  general  Names  (not  tho  conqueror  of  Italy)  in 
591,  and  the  successes  of  Priscus  in  tho  protracted  war 
against  the  Avars.  Some  inopportune  attempts  at  a tmy 
reform,  and  an  ill-judged  refusal  to  provide  a ransom  wbkh 
might  have  prevented  the  massacre  of  twelve  thousand 
i prisoners  in  the  hands  of  the  enemy,  led  to  a rebellion 
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among  the  legions  on  tlie  Danube,  who  declared  Maurice 
unworthy  to  reign,  end,  commanded  by  Phocas,  then  a 
simple  centurion,  bat  destined  to  become  emperor,  marched 
upon  Constantinople.  The  capital  having  declared  against 
him,  Maurice  abdicated  and  withdrew  to  Cbalcedon, 
but  was  pursued  and  put  to  death  there  after  having 
witnessed  the  murder  of  five  of  his  sons  (November  27, 
602).  Ho  was  the  author  of  a work  on  military  art 
(ovpartjytKa)  in  twelve  books,  of  which  there  is  an 
edition  by  Scheffer,  published  at  Upaala  in  1664.  There 
is  a Vita  Mauricii  by  Theophylact  Simocatta. 

MAURICE  op  Nassau,  prince  of  Orange,  the  younger 
son  of  William  the  Silent,  was  born  at  Dillenbnrg  in  1567, 
and  was  made  governor  of  the  United  Provinces  after  the 
assassination  of  hts  father  in  1684.  He  succeeded  his 
brother  as  prince  of  Orange  in  1618,  and  died  at  the  Hague 
•n  April  23,  1 625.  For  the  leading  features  of  his  character 
and  events  of  his  life  see  Holland,  voL  xii  pp.  77,  78. 

MAURICE  (1521-1553),  duke  and  elector  of  Saxony, 
the  son  of  Duke  Henry  the  Pious,  was  bom  on  the  21st  of 
March  1521.  He  received  a learned  education,  and  at 
an  early  age  gave  evidence  of  &u  energetic  and  ambitious 
temper.  In  1541  he  married  Agnes,  daughter  of  the 
landgrave  Philip  of  Hesse,  and  succeeded  hia  father  as 
dnke  of  Saxony,  of  the  Albertine  Ime.  Although  a Pro- 
testant, he  held  cautiously  aloof  from  the  League  of 
Smalkald ; and  in  1542  aud  1543  he  received  imperial 
favour  by  supporting  Charles  V.  against  the  Turks  and  the 
French.  In  1546,  when  Charles  V.  attacked  the  League 
af  Smalkald,  Maurice  sided  with  the  emperor,  the  result 
being  that  he  was  made  elector  of  Saxony  in  place  of  his 
odtisin  John  Frederick  (of  the  Ernestine  line),  who  was 
taken  prisoner  and  dopoaod.  At  this  time  Maurice  was 
detested  by  the  Gorman  Protestants,  who  considered  him  a 
traitor  to  his  religion;  but  the  tide  soon  turned.  -Fearing 
that  the  emperor's  ultimate  aim  was  to  strike  at  the 
authority  of  the  princes,  he  began  silently  to  make  pre- 
parations for  war  ; and  Charles  V.  was  imprndent  enough 
to  provide  him  with  a pretext  for  opposition  by  detaining 
the  landgrave  Philip  of  Hesse,  whose  freedom  Maurice 
had  guaranteed.  In  1 551  Maurice  concluded  a secret  treaty 
with  Henry  II.  of  France  against  the  emperor,  and  an 
alliance  was  also  formed  with  several  German  princes. 
Charles  V.  refused  to  believe  in  the  reality  of  the  danger ; 
but  in  March  1552  he  was  startled  by  the  intelligence  that 
Henry  IL  had  entered  Germany  as  an  invader,  and  that 
Maurice  was  hastening  southward  at  the  head  of  a powerful 
army.  John  Frederick  aud  Philip  were  at  once  released, 
and  the  emperor,  after  an  ignominious  flight,  was  compelled 
to  sign  tho  treaty  of  Paasau.  After  the  re-establishment  of 
peace  Maurice  fought  for  somo  time  against  tho  Turks  in 
Hungary;  he  then  returned  to  Saxony,  and  associated 
himself  with  the  alliance  against  Margrave  Albert  of 
Brandenburg,  by  whom  the  treaty  of  Possau  had  not  been 
recognized.  At  Sieverahau&en,  on  the  9th  of  July  1553, 
the  margrave  was  defeated ; but  during  the  battle  Maurice 
was  wonnded,  and  two  days  afterwards  he  died  in  his 
tent  He  was  not  only  a great  diplomatist  and  general, 
bat  one  of  the  most  enlightened  rulers  of  his  age,  and  his 
early  death  was  sincerely  deplored  by  hia  subjects.  In  his 
last  years  he  was  content  “ with  small  diet  and  little  sleep.” 
“ Therefore,”  says  Roger  Ascham,  who  had  seen  him,  “ ho 
had  a wakiug  and  working  head,  and  became  so  witty  and 
secret,  so  hardy  and  ware,  so  skilful  of  ways,  both  to  do 
harm  to  others  and  to  keep  hurt  from  himself,  as  ho  never 
took  enterprise  in  hand  wherein  he  put  not  his  adversary 
always  to  tho  worse.” 

8*e  Roger  Ascham.  A Export  and  Dixtmru  of  the  A fairs  and 
State  of  Germany ; Langenn,  Monti,  Herzog  und  Kurfurti  von 
Sachsen.  1841 ; O.  Voigt,  Moritz  von  Sachsen  1541-47,  1876. 


MAURICE,  John  Frederic  Denison  (1805-1872), 
better  known  without  his  first  name,  an  English  clergyman 
and  theologian,  was  born  in  the  year  1805.  He  was  the 
son  of  a Unitarian  minister,  and  educated  in  his  father's 
faith,  entering  Trinity  College,  Cambridge,  as  a Noncon- 
formist, for  the  sake  of  the  university  coarse,  at  a time 
when  it  was  impossible  for  any  but  members  of  the 
Established  Church  to  obtain  a degree.  Together  with 
John  Sterling,  Maurice  migrated  to  tho  smaller  college  of 
Trinity  Hall,  whence  he  obtained  a first  class  in  civil  law 
in  1827 ; he  then  came  to  London,  and  gave  himself  to 
literary  work,  editing  for  a short  time  the  Athauenm, 
newspaper.  During  this  period  of  his  life  he  came  under 
the  influence  of  S.  T.  Coleridge, — an  influence  which 
drew  Maurice  into  conformity,  and  issued  through  him  in 
what  was  known  as  the  Broad-Church  school  of  thought 

When  Maurice  joined  the  Church  of  England,  he  might 
no  doubt  have  returned  to  Cambridge  i or  his  degree,  or, 
when  he  choee  Oxford,  his  terms  at  Cambridge  would 
have  boen  allowed  him,  but  with  characteristic  thorough- 
ness he  elected  to  go  through  the  whole  Oxford  coarse. 
He  entered  Exeter  College,  and  obtained  a second  class  in 
classics  in  1 SSL 

The  intellectual  stir  of  Oxford  life,  and  the  vehement 
controversies  in  the  clash  of  which  sparks  of  truth  seemed 
Btruck  out,  wore  probably  among  the  causes  which  attracted 
Maurice  to  Oxford,  and  be  afterwards  took  his  full  share 
in  them,  always  in  a liberal,  tolerant,  yet  strongly  Pro- 
testant spirit.  He  was  ordained  in  1834,  and  after  a short 
interval  spent  in  parish  work  in  the  country  was  appointed 
chaplain  of  Guy’s  Hospital,  and  became  thenceforward  a 
sensible  factor  in  the  intellectual  and  social  life  of  London. 
Carlyle  has  told  us  how  “going  to  Guy's”  Sunday  after 
Sunday  was  a part  of  Sterling’s  routine,  and  an  appreci- 
able number  of  persons  far  above  the  average  were 
attracted  to  the  hospital  chapel.  In  1840  Maurice  was 
appointed  professor  of  history  and  literature  in  King’s 
College,  to  which  in  1846  w as  added  the  chair  of  divinity. 
These  chairs  he  held  till  1853.  tin  that  year  he  published 
Theological  Essays,  wherein  were  stated  opinions  which 
savoured,  to  tho  principal,  Dr  Jclf,  and  to  the  council, 
of  unsound  theology  in  regard  to  eternal  punishment. 
Maurice  maintained  with  great  warmth  of  conviction  that 
his  views  were  in  close  accordance  with  Scriptnre  and  the 
Anglican  standards,  but  tho  council  ruled  otherwise,  and 
he  was  deprived  of  his  professorships.  .He  held  at  the 
same  time  the  chaplaincy  of  Lincoln’s  Inn  (1846-60),  but 
no  attempt  was  made  to  deprive  him  of  this.  * Neither  was 
he  assailed  in  the  incumbency  of  St  Peter’s,  Vein  Street, 
which  he  held  for  nine  years  (1860-69),  and  where, 
though  his  congregation  was  never  large,  partly  perhaps 
because  no  parish  or  district  was  apportioned  to  his  church, 
he  drew  round  him  a circle  of  thoughtful  persons,  attached 
in  no  common  degree  to  himself  and  to  his  teaching. 

During  his  residence  in  London  Maurioe  was  specially 
identified  with  two  important  movements  for  education, 
the  Working  Men’s  College,  and  Queen’s  College  for  the 
education  of  women,  while  he  threw  himself  with  great 
energy  into  all  that  affected  the  social  life  of  the  people 
Certain  abortive  efforts  at  & true  cooperation  among  work 
ing  men,  and  the  movement  known  as  Christian  Socialism, 
were  the  immediate  outcome  of  his  teaching,  and  directly 
fostered  by  himself.  In  18C6  Maurice  was  appointed 
professor  of  moral  philosophy  in  the  university  of  Cam- 
bridge. He  died  on  the  1st  of  April  1872. 

Maurice  was  before  all  things  a preacher.  The  actual  message 
he  had  to  proclaim  was  apparently  simple  ; his  two  great  convic- 
tions, which  he  strove  to  impress  on  all  other  men,  were  the 
fatherhood  of  God,  and  that  all  religious  systems  which  had  any 
stability  lasted  because  of  a portion  of  truth  which  had  to  ti 
disentangled  from  the  error  differentiating  them  from  the  doctriw** 
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of  the  Church  of  England  as  understood  by  himself,  ills  love  to 
God  as  his  Father  was  a passionate  adoration  which  filled  his  whole 
heart.  Xo  one  who  ever  heard  Mmirico  read  tho  Lord's  Prayer 
can  possibly  forget  it;  the  intensity  of  his  conviction*  in  the  pulpit 
made  bis  mesgage  aeern  as  luminous  and  clear  os  it  was  brief  and 
concentrated,  though  his  teaching  apart  from  the  living  voice  had 
by  no  meana  the  same  character. 

It  was  the  peculiarity  of  his  congregation  that  those  who  wanted 
his  advice  sought  him  ; having  no  parish,  he  had  no  definite 
sphere  of  work  beyond  the  church.  Thus  his  preaching  took 
tne  forms  now  of  exposition  and  now  of  tho  resolution  of 
metaphysical  difficulties,  rather  than  of  direct  dealing  with  tho 
facts,  the  fins,  and  the  temptations  of  human  life  common  to  alL 
Feeling  this  defect,  he  took  tor  a time  a district  for  parochial  visita- 
tion, but  was  perplexed  and  distressed  at  the  experience  to  which 
he  was  unequal.  With  all  hia  affectiouataness  and  desire  to  give 
sympathy  he  was  unable  even  to  conceive  intellectual  difficulties  j 
which  were  not  his  own.  To  those  who  did  not  demand  of  him  all 
they  needed,  but  took  thankfully  what  ho  had  to  give,  ho  wbb 
altogether  a stimulating  and  helpful  teacher.  He  opened  new 
views,  and  encouraged  men  to  think  for  themselves,  aud  see  what 
their  words  meant.  He  was  even  morbidly  fearful  of  founding  a 
party,  and  was  deeply  distressed  at  the  name  Broad- ChuTch.  Those 
who  surrounded  him,  and  were  kept  together  by  hia  personal  charm 
and  influence,  were  learning  to  think  for  themselves,  and  have  ilia-  1 
persed  in  many  directions.  There  are  probably  not  half  a dozen  j 
] >er»ons  who,  even  nominally,  reflect  the  precise  shades  of  Maurkian 
teaching. 

As  a writer  it  is  axtremely  doubtful  if  his  work  will  have  a great 
and  permanent  place  in  the  future.  Hia  one  novel,  Eustace  Cm- 
icay,  is  even  now  unread ; his  theological  works,  though  abounding 
in  passages  of  great  beauty,  full  now  and  then  of  a fiery  eloquence, 
are  as  a whole  somewhat  obscure.  He  published  too  much,  and  a 
large  number  of  his  works  are  sermons  recast  We  miss  the  human 
vciee,  and  we  find  a dan  of  writing  which  only  the  highest 
excellence  can  moke  tolerable  out  of  ths  pulpit 

Maurice's  greatest  effect  on  his  time  is  in  his  educational  work. 
The  Working  Men’s  College,  which  owes  more  to  him  than  to  any 
one  else,  for  which  he  rendered  great  sacrifices,  snd  which  was  mid 
is  more  full  of  his  spirit  than  are  most  institutions  of  that  of  their 
founders,  was  s totally  new  departure  in  education.  It  was  intended 
to  give,  and  it  has  largely  succeeded  in  giving,  not  what  is  called 
a popular  education,  but  4*  higher  education  ,rto  working  men,  and 
in  combining  teachers  aud  taught  in  a college  with  its  social  life, 
and  a bond  of  common  interests.  Queen'a  College,  in  tike  manner 
for  the  higher  odocation  of  girls,  is  scarcely  leas  identified  with  his 
life,  though  its  influence  is  not  so  great,  nor  can  its  work  be  so 
widely  known. 

Both  at  King's  College  and  at  Cambridge  Maurice  gathered 
round  him  a band  of  earnest  students,  to  whom  he  directly  taught 
much  that  was  valuable  drawn  from  wule  stores  of  his  own  reading, 
wide  rather  than  deep,  for  be  never  was,  strictly  speaking,  u learned 
man.  StQl  more  aid  he  encourage  the  hahit  of  inquiry  and 
research,  more  valuable  than  his  direct  teaching.  In  his  power, 
which  has  Icon  truly  called  Socratic,  of  convincing  bis  pupils  of 
thair  ignorance  he  did  more  than  perhaps  any  other  man  of  our 
time  to  awaken  in  those  who  coma  unde?  his  sway  the  desire  for 
knowledge  and  the  process  of  independent  thought. 

If,  as  a social  reformer,  Maurice's  name  be  forgotten  in  the  future, 
it  will  be  because  in  much  he  ires  before  hia  time,  and  gave  his 
eager  support  to  schemas  for  which  tho  world  was  not  ready.  From 
a very  early  period  of  his  life  in  London  the  condition  of  the  poor 
pressed  upon  him  with  consuming  force ; the  enormous  magnitude 
of  the  social  questions  involved  was  a burthen  which  he  could 
hardly  bear.  He  threw  himself  with  characteristic  energy  into 
schemes  for  a true  co-operative  system,  in  which  some  ardent  young 
men  were  then  engaged,  and  in  spite  of  his  dislike  for  systems  ana 
party  names  did  not  shrink  from  being  kuown  as  a Christian 
Socialist,  and  taking  a keen  interest  in  the  paper  which  bore  that 
name,  and  was  the  organ  of  the  movement.  That  and  the  Politic* 
for  du  People,  much  the  same  paper  under  a different  name, 
received  hia  sanction  and  aid  ; many  strifes  between  masters  and 
workmen  were  appeased,  if  not  directly  by  himself,  by  those  who 
were  aided  by  his  counsel,  and  were  in  constant  intercourse  with 
him.  For  many  yean  he  was  the  clergyman  whom  working  men 
of  all  opinions  sc.-mad  to  trust  even  if  their  faith  in  other  religious 
men  and  all  religious  systems  had  faded,  and  bis  power  of  attract- 
ing the  sealot  and  the  outcast  resembled  that  of  the  Master  whom 
he  followed. 

Maurice  was  twice  married,  first  to  a sister  of  John  Sterling, 
secondly  to  a sister  of  his  friend  Archdeacon  Hare.  By  his  family 
ties  and  hia  closest  friendships  be  come  in  contact  with  few  but 
intellectual  people.  Thus  while  he  wrote  and  spoke  and  worked 
far  the  avenge  man  he  set  that  average  somewhat  high.  Those  who 
were  privileg'd  to  know  him  did  not  know  a more  Dean tiful  soul. 

Tbs  folio  win*  ore  Usuries'*  more  Important  works.  Some  of  them  were 
rewritten  sad  in  s measure  recast,  sad  Che  data  ghee  is  not  BMasurtly  that  of 


the  fine  *vs*«mn«  of  the  book,  bat  of  Us  more  cnmpk-lc  mi  .1  t> Udine  form. 
A'rttart  Cvirtray.  or  rhe  Brother  and  Mttrr,  a norf  1,  lfW ; The  R madam  trf  Chrin, 
UM*;  Chrutinat1  bap  and  other  Sermon*.  IMS;  The  Unit r a f the  Mete  Teotmntent, 
1W4;  The  Kpittte  to  the  Metre**.  ISIS;  The  RettoH ms  «/  the  World.  1*47;  Moral 
and  Aletaphgofeat  Phtiotophf  (at  Aral  nn  artlila  In  the  Rntydop #Mi  MetropoH- 
tann),  ISIS ; The  Church  a F am  tip.  ISM;  The  O'J  Trdamont,  l«l| ; T*>rrt<vUal 
Buetft,  1*83;  The  Profshr ft  and  Kings  of  the  tdd  Testament,  1*33;  Lee  tort*  <m 
Bscieeiatlicnl  I/utery,  lt*M;  The  /bet rime  if  Snertjke,  1S.V4  ; The  Patriarch*  and 
Lairgirers  of  the  Old  Testament.  MM  ; The  Rpvi/ea  o/  « John,  IH87  ; The  Com- 
mand/newt*  at  fnttrvr.vmtt  of  Rational  Reform attorn.  I46i>;  On  the  Ootpet  of  St 
Lake,  ism?  The  Conscience!  Lertore*  <m>  CaonUtrp,  IftSfl ; The  Lord*  Prater,  tt 
A/a  neat,  1ST  0.  The  greater  part  of  these  works  were,  as  lu»  beenalrredy  noticed, 
firs*  itHh  urcd  ea  «raons  os  leeterce.  Besides  this  more  formal  work,  Maortce 
•ontrtbuSod  many  pre facet  u»4  tmnatacflon*  fi»  tbs  works  of  frlrnda.  u to  Arch- 
deacon Hare's  Charge*.  Kiegltvy**  Saint's  Tragedy.  Ac.  HI*  orrnhwial  aermooa 
specchrm,  periodical  wi  Ulnae,  nod  letters  fo  rarimia  newapapera  iwod  not  be  here 
noticed,  thoash  Ihsjr  were  at  the  lime  e*  Wlencc  of  his  Interest  In  sll  Ibc  life  of  his 
time,  iuiJ  hb  eager  and  abound  in  g energy. 

MAURITIUS,  formerly  called  tho  Islk  of  Frascv,  an 
island  in  the  south-western  portion  of  the  Indian  Ocean, 
between  57*  18' and  57°  48'  R long.,  and  19“  58'  and  20“ 
31'  S.  lat,  550  miles  east  of  Madagascar,  and  115  miles 
north-east  of  the  island  of  Reunion,  940  miles  south  east 
of  the  Seychelles,  2300  miles  from  the  Cape  of  Good  Hope, 
and  9500  miles  from  England  via  Aden  and  Suez.  The 
island  is  irregularly  elliptical — somewhat  triangular — in 
shape,  and  is  36  miles  long  from  north-north-east  to  south- 
south- west,  and  about  23  miles  brood.  It  is  130  miles 
in  circumference,  and  its  total  area  is  about  713  square 
miles.  The  island  n surrounded  by  coral  reefs,  so  that  the 
ports  are  difficult  of  access. 


From  its  mountainous  character  Mauritius  is  a most 
picturesque  island,  and  its  scenery  is  very  varied  and 
beautiful  The  most  level  portions  of  the  coast  districts  are 
the  north  and  north-east,  all  the  rest  being  broken  by  hills, 
which  vary  from  500  to  2700  feet  in  height  Thero  are  three 
principal  masses  of  mountain  : the  north-western  or  Pouce 
range,  in  the  district  of  Port  Louis ; the  south-western,  in 
the  districts  of  Rivifere  Noire  and  Savanne ; and  the  south- 
eastern range,  in  the  Grand  Port  district.  In  tho  first  of 
these,  which  consists  of  one  principal  ridge  with  several 
lateral  spurs,  overlooking  Port  Louis,  are  the  singular 
peaks  of  the  Pouce  (2650  feet),  so  called  from  its  supposed 
resemblance  to  the  human  thumb;  snd  the  still  loftier 
Pieter  Botte  (2676  feet),  a tall  obelisk  of  bare  rock,  crowncf* 
with  a globular  mass  of  stone.  The  highest  summit  in  i 
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island  is  in  the  south-western  mass  of  hills,  the  Montagne 
de  la  Riviere  Noire,  which  is  2711  feet  above  the  sea. 
The  principal  ranges  in  this  mountain  mass  are  three  in 
number,  arranged  in  a triangular  form,  and  are  called 
respectively  the  mountains  of  La  Pierre  Rouge,  La  Riviere 
Noire,  and  Savanne.  The  south-eastern  group  of  hilla 
consists  of  one  chief  range,  the  Montagne  du  Bambou, 
with  several  spurs  running  down  to  the  sea.  In  the 
interior  are  extensive  fertile  plains,  some  1200  foet  in  height, 
and  forming  the  districts  of  Moka,  Vacois,  and  Plaines 
Wilhelms ; and  from  nearly  the  centre  of  the  island  rises 
an  abrupt  peak,  the  Piton  du  Milieu  de  l’llp,  to  a height 
of  1932  feet  above  the  sea-leveL  Other  prominent 
summits  are  the  Troia  Mamelles,  the  Montagne  da  Corps 
de  Garde,  the  Signal  Mountain,  near  Port  Louis,  and  the 
Mome  Brabant,  at  the  south-west  corner  of  the  island. 

The  rivers  are  of  course  small,  and  none  of  them  are 
navigable  beyond  a few  hundred  yards  from  the  sea.  In 
the  dry  season  most  of  them  are  little  more  than  brooks, 
although  they  soon  become  raging  torrents  when  swollen 
by  the  heavy  rains  of  the  wet  period  of  the  year.  The 
principal  stream  is  the  Grande  Rivifere,  with  a course  of 
about  10  miles.  A remarkable  and  very  deep  lake,  called 
Grand  Bassin,  is  found  in  the  south  of  the  island,  and  is 
probably  the  extinct  crater  of  an  ancient  volcano ; other 
similar  lakes  are  the  Mare  aux  Vacois  and  the  Mare  aux 
Jones,  and  there  are  somo  other  deep  hollows  which  have 
a like  origin. 

The  geological  structure  of  Mauritius  is  undoubtedly  a 
result  of  volcanic  action,  all  the  rocks  being  of  basalt  and 
greyish-tinted  lavas,  excepting  some  beds  of  upraised 
coral.  Columnar  basalt  is  seen  in  several  places.  There 
are  many  caverns  and  steep  ravines,  and  from  the  character 
of  the  rocks  the  ascents  are  rugged  and  precipitous.  The 
island  has  few  mineral  productions,  although  iron,  lead,- 
and  copper  in  very  small  quantities  have  in  former  times 
been  obtained. 

The  climate  is  pleasant  during  the  cool  season  of  the 
year,  but  oppressively  hot  in  summer  (December  to  April), 
except  in  the  interior  plains,  where  the  thermometer  ranges 
from  70°  to  80°,  while  in  Port  Louis  and  the  coast  generally 
it  ranges  from  90°  to  96°.  The  mean  temperature  for  the 
year  at  Port  Ldnis  is  78°  6.  During  the  last  thirty  years 
the  island  has  been  subject  to  severe  epidemics,  which 
have  been  extremely  fatal  In  1854  a visitation  of  Asiatic 
cholera  swept  off  17,000  people;  and  in  1867  a still  more 
destructive  inroad  of  malarial  fever,  of  an  unusually  fatal 
type,  almost  paralysed  the  whole  community  for  many 
weeks,  carrying  off  30,000  people,  and  greatly  affecting 
the  finances  of  the  colony.  The  seasons  are  divisible  into 
two,  the  cool  and  comparatively  dry  season,  from  April  to 
November,  and  the  hotter  season  during  the  rest  of  the 
year.  From  the  month  of  January  to  the  middle  of  April, 
Mauritius,  in  common  with  the  neighboaring  islands  and 
the  surrounding  ocean  from  8°  to  30°  of  S.  lat,  is  subject 
to  severe  and  destructive  cyclones,  accompanied  by  torrents 
of  rain,  which  often  cause  great  destruction  to  houses  and 
plantations.  These  hurricanes  generally  last  about  eight 
hours,  but  they  appear  to  bo  now  lees  frequent  and  violent 
than  in  former  times,  owing,  it  is  thought,  to  the  destruc- 
tion of  the  ancient  forests  and  the  consequent  drier  condi- 
tion of  the  atmosphere. 

The  soil  of  the  island  is  of  considerable  fertility ; it  is  a 
ferruginous  red  clay,  but  so  largely  mingled  with  stones  of 
all  sizes  that  no  plough  can  be  used,  and  the  hoe  has  to  be 
employed  to  prepare  the  ground  for  cultivation.  The 
woods  with  which  the  island  was  largely  clothed  when  first 
discovered  have  been  to  a great  extent  cat  down,  and  the 
greater  portion  of  the  plains  is  now  a vast  sugar  plantation. 
The  bright  green  of  the  sugar  fields  is  a striking  feature 
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in  a view  of  Mauritius  from  the  lea,  and  gives  a peculiar 
beauty  and  freshness  to  the  prospect  The  soil  is  suitable 
for  the  cultivation  of  almost  all- kinds  of  tropical  produce, 
and  it  is  to  be  regretted  that  the  prosperity  of  the  colon; 
depends  entirely  on  one  article  of  production,  for  the  con 
sequences  are  serious  when  there  happens  to  be  a failure, 
more  or  less,  of  the  sugar  crop.  Guano  is  extensively 
imported  as  a manure,  and  by  its  use  the  natural  fertility 
of  the  soil  has  been  increased  to  a wonderful  extent 
For  purposes  of  law  and  government  Mauritius  is  divided 
into  nine  districts,  named  respectively  Port  Louis, 
Pamplemoussea,  Riviere  du  Rempart,  Flacq,  Grand  Port, 
Savanne,  Moka,  Plaines  Wilhelms,  and  Rivi&re  Noire 
The  capital  and  seat  of  government,  the  city  of  Port  Louis, 
is  situated  on  the  north-western  side  of  the  island,  at  the 
head  of  an  excellent  harbour,  a deep  inlet  about  a mile 
long.  This  is  protected  by  two  forts, — Fort  William  and 
Fort  George, — as  well  as  by  the  cita'del  in  the  city,  and 
ita  value  is  further  increased  by  three  graving  docks  con- 
nected with  the  inner  harbour.  Lighthouses  have  been 
erected  on  Flat  Island  and  at  Cannon ier’s  Point.  Port  Louis 
has  a population  of  about  70,000,  but  from  the  lofty 
mountains  by  which  it  is  enclosed  ita  situation  is  hot,  and 
from  the  small  amount  of  tide  in  the  harbour  effectual 
drainage  is  difficult,  so  that  it  is  not  a very  healthy  town. 
The  public  buildings  are  of  no  great  architectural  beauty, 
the  government  house  being  a three-Btoried  structure  with 
broad  verandas,  of  no  particular  style  of  architecture, 
while  the  Protestant  cathedral  was  formerly  a powder 
magazine,  to  which  a tower  and  spire  has  been  added. 
The  Roman  Catholic  cathedral  is  more  pretentious  in  style, 
but  is  tawdry  in  ita  interior.  In  the  city  are  largo  barracks 
and  military  stores.  A maximum  contribution  of  .£45,000 
is  paid  to  the  imperial  government  by  the  colony  towards 
the  expenses  of  the  troops  stationed  in  the  island,  buj  this 
sum  is  reduced  wheu  the  garrison  is  below  a certain  standard. 
In  1 880  the  amount  paid  was  £29,972.  The  governor  and 
qhief  officers  of  government  reside  out  of  Port  Louis  in  the 
cooler  uplands  of  the  interior,  as  do  also  a large  number  of 
the  principal  inhabitants,  especially  since  the  completion 
of  tho  railways  has  made  access  easy  to  many  portions  of 
the  island.  The  most  favourite  place  of  residence  is  at 
Curepipe,  a place  situated  about  1800  feet  abovo  the  sea; 
here  the  climate  resembles  that  of  tho  south  of  France, 
and  it  has  been  so  much  resorted  to  of  late  years  that  it 
is  rapidly  becoming  a large  town.  The  construction  of  the 
Mauritian  railways  has  given  a great  impetus  to  the  trade 
of  the  colony ; the  system  embraces  two  lines,  of  a total 
length  of  87  miles.  The  main  roads  of  tho  island  are  kept 
in  good  order,  bat  much  yet  remains  to  be  done  before  the 
road  system  can  be  said  to  be  complete  throughout  all  the 
districts. 

The  prosperity  of  Mauritius,  as  already  mentioned, 
depends  almost  entirely  upon  its  sugar-crop,  and  the  export 
trade  of  the  island  has  greatly  increased  during  the  la&t 
twenty  years,  as  will  be  seen  by  the  following  statistics:— 


' ! 

1864. 

| 1849. 

1878. 

1877. 

j 1880. 

Import* 
Export*. ..  1 

£2.6*7.980 

2,349,744 

S3, 900,098 
3,898,343 

£2,4*4,101 

8,878,401 

£2.389,449 

4,201,286 

£2.169.67* 

8,684,788 

Of  the  imports  tho  principal  items  are  rico  (about  a 
fifth  of  the  whole),  wheat,  and  other  grains,  plain  and 
coloured  cottons,  and  haberdashery.  Madagascar  supplies 
cattle  to  the  colony,  and  also  rice,  although  the  greater 
portion  of  tho  latter  import  cornea  from  India.  Horses  are 
imported  from  the  Cape,  ponies  from  Burmah  and  Pegu, 
mules  from  Spain,  8nd  sheep  from  Bombay  and  the  Capo. 
Of  the  exports,  sugar  forms  of  course  the  great  item, 
amounting,  on  an  average,  to  nearly  nineteen-twentieths 
of  the  whole;  tho  increase  in  ita  production  is  shown 
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by  the  following  figures,  giving  values  of  the  sugar  ex- 
ported : — 

ISA*.  isn.  isn.  lira 

43,126.311  *7,841,839  £1,763.991  £S,40*,OT0 

In  1877  the  quantity  of  sugar  exported  vras  189,164 
tons;  while  in  1854  the  quantity  was  102,000  tons.  The 
next  item  is  rum,  which  was  exported  to  the  value  of 
£45,386  in  1878;  and  the  production  of  cocoa-nut  oil 
has  increased  from  7569  gallons  in  1864  to  253,263 
gallons  in  1878,  the  latter  quantity  being  worth  £37,263. 
The  value  of  the  coffee  exported  in  1879  was  £25,064. 
The  currency  consists  of  rupees  and  cents ; and  on  the  1st 
of  May  1878,  the  metric  system  of  weights  and  measures 
came  into  use  in  the  island. 

Mauritius  being  an  oceanic  island  of  small  size,  its  present  fauna 
is  very  limited  In  extent,  and  docs  not  contiun  much  that  is 
interesting.  When  first  wen  by  Europeans  it  contained  no 
mammals  except  a laige  fruit-eating  bat  (Jfrropua  vuSparis),  which 
is  plentiful  in  the  woods ; but  several  animals  of  this  class  have 
been  introduced,  and  arc  now  numerous  in  the  nncultivated  region. 
Among  these  arc  two  monkeys  of  the  genera  Jfaeacua  and  Ccreo- 
pitheeua,  a stag  (Certua  kippclap\ua\  a small  hare,  a shrew-mouse, 
and  the  ubiquitous  rat.  A lemur  and  one  of  the  carious  hedgehog- 
like  Inaectivora  of  Madagascar  (CtnUlca  tcaudalva)  have  prolwbTj 
both  been  brought  from  tue  larger  island.  The  avifauna  resembles 
that  of  Madagascar ; there  are  species  of  a peculiar  genua  of  cater- 
pillar shrikes  ( Campephagida),  as  well  ns  of  the  genera  Pratincole r, 
oypaipetet,  PKcdina , TcAitrea,  Zosteropa,  Fwidia,  Colloealia,  and 
Coracopais,  and  peculiar  forma  of  doves  and  narroqueta.  The  living 
reptiles  are  small  and  few  in  number,  but  in  the  surrounding  seas 
are  great  numbers  of  fish ; the  coral  reefs  abound  with  agrest  variety 
of  molluscs ; and  there  are  numerous  land-shells.  The  extinct 
fauna  of  Mauritius  has  considerable  interest.  In  common  with  the 
other  Msscarene  islands,  it  was  the  home  of  the  Dodo  (Didua  inept  us), 
one  of  a group  of  birds  incapable  of  flight ; there  were  also  Ajthan- 

Sa  species  of  rail,  and  a abort-winged  heron  (Ardea  mtya- 
, which  probably  seldom  flew.  The  defenceless  condition 
birds  has  led  to  their  extinction  since  the  island  was 
colonized.  Several  species  of  large  fossil  tortoises  have  been  dis- 
covered ; but.  strange  to  say,  they  are  quite  different  from  the 
living  ones  of  Aldabra,  in  the  same  zoological  region. 

Owing  to  the  extensive  destruction  of  the  primeval  forests  of  the 
iilsnd  for  the  formation  of  sugar  plantations,  the  indigenous 
flora  of  Mauritius  is  only  wen  in  parts  of  the  interior  plains,  in  the 
river  valleys,  and  on  the  hills ; and  it  is  so  mnch  mingled  with 
trees  and  plants  introduced  from  other  parts  of  the  world  that  it  is 
not  very  easy  to  distinguish  between  v nat  is  native  and  what  has 
come  from  abroad.  The  principal  timber  trea  is  the  ebony  (Diot- 
pyroa  ebtneum).  which  grows  to  a considerable  size.  Besides  this 
there  are  bois  ae  cannelle,  olive-tree,  benzoin  (Croton  Bencoe),  colo- 
phane  (Colophonia),  and  Iron-wood,  all  of  which  are  useful  in 
carpentry  ; the  cocoa-nut  palm,  an  importation,  but  a tree  which 
has  been  so  extensively  planted  during  the  last  hundred  years 
that  it  is  extremely  plentiful ; the  paltniste  ( Palma  daetyli/era  lati • 
folia),  the  Istanier  (CorypAa  umbraculi/era),  and  the  date-palm. 
The  vaco*  or  vacois,  a species  of  Pandaniu,  is  largely  grown,  the 
long  tough  leaves  being  manufactured  into  bags  for  the  export  of 
sugar,  and  the  roots  being  also  made  of  use*;  and  in  the  few  rem- 
nants of  the  original  forests  the  tree  which  is  such  a prominent 
one  in  the  coast  flora  of  Madagascar,  the  traveller^  tree  ( Crania 
apeciota),  grow*  abundantly.  A species  of  bamboo  is  very  plentiful 
in  the  river  valleya  and  in  marshy  situations.  A large  variety  of 
fruit  is  produced,  including  the  tamarind,  mango,  banana,  pine- 
apple, guava,  shaddock,  fig,  avocado-pear,  litchi,  custard-apple,  and 
the  inabolo  ( Diotpyroa  discolor),  a fruit  of  exquisite  flavour,  but  very 
disagreeable  odour.  Many  of  the  roots  ana  vegetables  of  Europe 
hare  been  introduced,  as  well  as  some  of  those  peculiar  to  the 
tropics,  including  maize,  millet,  yam*,  manioc,  dnol,  gram,  Icc. 
Small  quantities  of  tea,  rice,  and  aago  have  been  grown,  as  well  as 
many  of  the  spices  (doves,  nutmeg,  ginger,  pepper,  and  allspice), 
and  also  cotton,  indigo,  betel,  camphor,  turmeric,  and  vanilla. 

Mauritius  appears  to  baT*  been  unknown  to  European  nations,  if 
not  to  all  other  peoples,  until  the  year  1507,  when  it  was  discovered 
by  the  Portuguese.  It  had  then  no  inhabitants,  and  there  seem  to 
be  no  traces  of  its  previous  occupation  by  any  people,  either  savage 
or  civilized.  The  lstand  was  retained  for  most  of  the  16th  century 
by  its  discoverers,  but  they  made  no  colonies  in  it.  In  1598  the 
Dutch  took  possession,  and  named  the  island  “Mauritius,"  in 
honour  of  thoir  prince  Maurice.  It  had  been  previously  called  by 
the  Portuguese  “ Ilha  do  Ceru£,"  from  the  betief  that  it  was  the 
island  so  named  by  Pliny.  But,  although  the  Dutch  built  a fort  at 
Grand  Port,  they  made  no  permanent  settlement  in  Mauritius,  finally 
abandoning  the  island  in  1710.  Five  years  afterwards  the  French, 
in  their  turn,  took  possession  of  what  had  acerned  so  worthless  to 


two  European  powers,  out  it  was  half  a century  before  the  Govern- 
ment of  France  appreciated  the  value  of  their  colony,  since  from 
1715  to  1767  it  was  held  by  agents  of  the  French  East  India  Com- 
pany, by  whom  its  name  was  again  changed  to  “ lie  de  France.** 
The  Company  was  fortunate  in  having  several  able  men  as  governor* 
of  its  colony,  especially,  the  celebrated  Mabl  de  Lnbourdonnais 


<1735-46),  "a  man  of  eminent  talents  and  virtue,”  who  intro- 
duced the  culture  of  the  sugar-cane,  and  thus  laid  a firm  foundation 
for  tha  future  prosperity  of  the  island.  Under  bis  direction  roads 
were  made,  forts  built,  and  considerable  portions  of  the  forest  were 
cleared,  and  the  present  capital,  Port  Louis,  was  founded.  labour- 
donnais  also  promoted  the  planting  of  cotton  and  indigo,  and  isinstlr 
remembered  os  the  most  enlightened  and  best  of  all  the  French 
governors.  The  colony  continued  to  rise  in  value  during  the  time 
it  wot  held  by  the  French  crown,  and  to  one  of  the  later  governors, 
De  Polvre,  was  duo  the  introduction  of  the  clove,  nutmeg,  and  other 
spices.  Another  governor  was  D'Entrecasteaux,  whose  name  is  kept 
in  remembrance  by  a group  of  islands  east  of  New  Guinea. 

During  the  long  war  between  France  and  England,  at  the  com- 
mencement of  this  century,  Mauritius  was  a continual  source  of 
much  mischief  to  English  Indiamen  aud  other  merchant  vessels ; 
and  at  length  the  British  Government  determined  upon  an  expedi- 
tion for  its  capture.  This  was  effected  in  1810 ; and  upon  ths 
restoration  of  peace  in  1814  the  possession  of  the  island  was  con- 
firmed to  F.ngland  by  one  of  the  provisions  of  the  treaty  of  Paris. 
By  the  eighth  article  of  capitulation  it  was  agreed  tbat  the  inhabit- 
ants should  retain  their  own  laws,  customs,  and  religion  ; and  so  it 
happens  that,  although  a British  colony,  the  iilsnd  is  still  largely 
French  in  language,  nabits,  and  predilections;  bat  its  name  has 
again  been  changed  to  that  given  by  the  Dutch.  Perhaps  the  moat 
distinguished  of  the  English  governors  of  the  island  was  Sir  Robert 
Farquhar  (1810-23},  who  did  so  mueh  to  abolish  the  Malagasy  slave 
trade  and  to  establish  friendly  relations  with  the  rising  power  of  tho 
Hova  sor -reign  of  Madagascar. 

Mauritius  is  one  of  the  crown  colonies  of  Orest  Britain,  and  at 
the  head  of  its  administration  ia  a governor,  who  is  assisted  by  sn 
executive  council  of  seven  members,  holding  the  most  important 
Government  posts.  There  is  also  a legislative  council,  which  con- 
sists of  tha  same  members  as  the  foregoing,  with  three  others, 
together  with  sight  of  the  chief  landed  proprietors  of  ths  island,  who 
are  nominated  by  the  crown.  The  average  annual  revenue  of  the 
colony  for  the  ten  years  from  1871  to  1880  was  £723,876,  the 
average  annual  expenditure  during  the  same  period  being  £710,261. 
Up  to  1854  there  was  a surplus  in  hand,  but  since  that  time  ex- 
penditure has  exceeded  income,  aud  the  public  debt  is  now  about 
£700,000. 

The  island  has  largely  retained  the  old  French  laws,  the  Code* 
Civile,  de  Procedure,  du  Commerce,  and  dTnstruction  Criroinello 
( being  still  in  force,  except  so  far  as  altered  by  the  later  laws  for 
the  administration  of  justice  of  April  13,  1881.  By  these  the  court 
of  appeal  was  reconstituted,  and  a supreme  court  of  civil  and 
criminal  justice  was  established,  under  a chief  judge  and  three 
puisne  judges.  The  police  force  in  1860  included  689  men. 

During  the  last  few  years  great  improvements  have  been  effected 
in  the  educational  system  of  the  colony.  The  department  of  publio 
instruction  baa  two  branches,  the  Royal  College,  for  higher  educa- 
tion, and  the  school  department,  for  primary  instruction.  In  168& 
the  number  of  Government  schools  was  38,  with  5077  scholars^ 
and  of  schools  aided  by  grants  54,  with  4S16  scholars,  the  total 
teaching  staff  numbering  178.  The  annual  education  vote  is  abont 
£18,000 ; and  of  the  scholars  73  per  cent,  are  Roman  Catholic,  14 
per  cent.  Hindu,  8 per  cent  Protestant,  and  5 per  cent  Moham- 
medan. It  will  be  seen  from  tho  above  figures  that  the  Roman 
Catholic  religion  is  that  professed  by  the  large  majority  of  the  white 
population  of  Mauritius  The  clergy  supported  by  the  state  include 
the  Protestant  bishop  of  Mauritius,  with  an  archdeacon  and  seven 
clergymen  of  the  Church  of  England,  and  threo  clergymen  of  the 
Church  of  Scotland  ; and  tho  Roman  Catholic  bishop  of  Port  Louis, 
with  a vicar-general  and  thirty-four  priests. 

The  population  of  the  Island  I*  a very  varied  one,  and  consists  of 
two  great  divisions:— those  of  European  blood,  chiefly  French  and 
English,  as  well  ae  numerous  half-caste  people  ; and  a large  coloured 
population,  chiefly  Hindu  coolies,  but  with  representatives  from 
various  African  and  Asiatic  regions,  Negroes,  Malagasy,  Parwps, 
Singhalese,  Chinamen,  Malay's,  Ac.  Tho  Hindu  immigrants  now 
form  more  than  two-thirds  of  the  inhabitants  of  Mauritius,  as  will 
be  seen  from  the  following  figures  for  the  year  1681 


Oerter*!.... 111.7ft 

Mate.  Female. 
M.137  63,844 


Indian 749,00* 

Male.  Female. 
111,453  97, Oil 


Tot"! ....580,847 

Mole.  Female. 
809,  WO  131,357 


The  increase  of  population  during  the  last  thirty  years  is  shown 
by  tha  following  figures  : — 

iS5i.  imi.  mi.  uni. 

183.305  513,  U9  517,069  5(0,847 

The  system  of  coolie  immigration  has  been  of  great  tftlue  to  tha 
colony  ; and  the  arrangements  for  shipping  these  Hindu  peopla 

XV.  — 8i 


mau-mau 


€42 

m niuler  Government  control  But  many  of  tha  laws  have  been 
a»  unjust  to  the  coloured  people,  and  so  much  to  the  advantage  of 
the  planters,  that  ctom  evils  and  abuses  have  arisen.  And,  unjuBt 
as  ths  laws  are,  their  administration  has  often  been  still  more 
unfair.  The  evil  grew  at  length  so  glaring  that  in  1871  a royal 
commission  was  appointed,  which  sat  for  a long  tima  investigating 
ths  subject  Various  reforms  were  recommended,  and  aince  then 
ywve  improvements  have  been  effected.  But  many  of  the  creole 
planters  are  not  remarkable  for  their  respect  for  the  rights  of 
coloured  people,  and  the  system  is  liable  to  gross  abuse  unless 
under  vigilant  control  by  higher  authority.  Much  yet  remains  to 
be  done  for  the  moral  and  religious  instruction  of  tho  labourer* ; 
and  the  presence  of  a large  heathen  population,  and  the  prevalence 
of  crime,  lias  been  at  times  a very  serious  consideration  for  the 
colony.  The  number  of  coolies  arriving  in  and  Waving  the  island 
varies  very  largely,  from  a few  hundreds  annually  to  several 
thousands.  ...  _ 

The  depaudsneiaa  of  Mauritius  are  the  Seychelles  group.  «*•  ‘*»anda 
of  Rodrigue*  and  Diego  Garcia,  the  Chagos  group,  and  seventy 
other  suialler  islands  scattered  over  a largo  extent  of  the  Indian 
Ocean,  and  having  a total  population  of  about  16,000  souls. 
Eodriguo*  i*  situated  800  miles  east  of  Mauritius,  and  is  cultivated 
chiefly  by  colonists  from  that  island. 

LUera/mrt  — The  followlnc  supply  foliar  details  ttiafl  can  Tw  ylree  In 

tills  article Cb.  Grant,  J{  it  lory  of  JfwiriMaj,  <*-  IK*  hit  o/  Fromm  mvt  FmfK- 
Atmnnff  I,, 'and*.  IBUl ; J.  Hilbert,  Fiiya^r  piiloreotfmt  * C llodo- franet,  Ac., 

« vo Is,  ISlt;  Aug.  Billiard,  Voyage  amx  Colon  in  eritmUtltt,  1839;  DTnknrtlle, 
JOatUtiou*  it  fit*  Mavrin,  Ac.,  IMS  ; J.  Backhouac.  Narrative  of  a ritti  to  Ms 
Hmurxtiut  m nd  BouiK  Afnca,  1S44 ; I’  bcaum,  Creotn  ami  Coo  At*,  or  /tvs  Vtart 
■a  Maundu*,  IMS ; Paul  Chostrsn.  Uutoire  tl  Dmtription  dtfUf  Magnet.  I860; 

F P.  Klemjmr.  Mamritimt.  or  the  hit  of  frame,  1963;  Jinta  ilorrls,  ’‘Mauri- 
tins.  Its  Commercial  Mid  Social  Beortnjrs."  Ac*.  Aril  Jomr.,  19*3;  A Erny. 

- SVJour  S TO*  Maori ce."  in  wol.  »1L  of  JW  dm  Month,  UW3  : Ch.  J.  Boyle,  Far 
Away,  or  BktUAm  of  deenery  and  Society  to  Maaritin*,  ISC  ; L.  Slttioaln,  Let 
Fay,  lointain*.  Mela  <U  Voyap*  (MourUt.  At.\  IMTi  N.  IMu?,  SoA-TropUal 
JbnmMei  (*»  Ms  Land  of  IKt  AphaMpirryT,  187S  ; A.  It.  Wallace,  '•  Tlie  Msaeorcuo 
laLanda,’*  In  chap.  *L  vol.  L of  The  GtcyroplUeul  Oftlribnlion  of  Animat*.  1S7«  ; 
K.  Mil  Una,  P.  BKbtsr,  aad  K.  von  MarWna.  BeUriyt  tnr  Mttrttfamo  dor  Inert 
Mavriliai  and  der  SeycMlta,  Berlin,  1890  ; a Clark,  A Hritf  It  ditto  of  (A#  Fa  vna 
of  Maurit lor,  1881.  (J.  S,  Jr.) 

MAURUS,  St,  according  to  the  Roman  Breviary 
(January  15),  tras  a Roman  of  noble  birth,  and  while  still  a 
child  was  placed  by  his  fatbeT  Eutycbius  under  the  discipline 
of  8t  Benedict,  where  he  soon  became  a model  of  all  the 
virtues  and  endowed  with  the  gift  of  miracles.  Sent  by 
his  master  into  Gaul,  he  founded  a monastery  over  which 
he  presided  for  forty  years.  When  he  died  in  565  he  was 
over  seventy.  The  monastery  referred  to  i»  that  of 
Glanfeuil  or  St  Maur sur- Loire.  In  point  of  fact  it  may 
be  said  that  everything  relating  to  the  introduction  of  the 
Benedictine  order  into  France,  unless  the  namo  of  him 
who  introduced  it  be  made  an  exception,  is  purely 
legendary.  The  famous  “Congregation  of  St  Maur"  dates 
from  the  17th  century,  having  received  papal  sanction  in 
1621  and  1627 ; it  arose  out  of  an  earlier  “congregation” 
of  reformed  Benedictines,  which  took  its  name  from  St 
Vannes  near  Verdun,  and  was  sanctioned  by  Clement 
VIII. 

MAURY,  Jban  SiPFRBm  (1746-1817),  cardinal  and 
archbishop  of  Paris,  tho  great  opponent  of  Mirabeau.  in  the 
constituent  assembly,  and  esteemed  his  rival  in  eloquence, 
was  the  son  of  a poor  cobbler,  and  was  born  at  Valriaa  in 
the  Venaissin,  the  district  in  France  which  belonged  to  the 
pope.  His  quickness  was  soon  observed  by  the  priests  of 
Avigoon,  where  he  was  educated  and  took  orders,  and  he 
determined  to  get  what  ho  could  by  it  He  tried  his 
fortune  by  writing  Hoqts  of  famous  persons,  then  afavonrite 
practice ; and  in  1771  his  iloge  on  Fenelon  was  pronounced 
next  best  to  Laharpe’s  by  the  Academy.  The  real  founda- 
tion of  kia  fortunes  was  the  success  of  a sermon  he  preached 
on  St  Louis  before  the  Academy  in  1772,  which  caused 
him  to  be  recommended  to  the  king  for  on  abbacy  on  the 
a pot.  In  1772.  he  publtsh&d  his  E&sai  »ur  Fcloqttenee  dt  la 
cAairv,  which,  as  well  os  his  Principe*  (P eloquence,  contains 
much  good  criticism,  and  remains  a French  classic.  He 
became  a favourite  preacher  in  Paris,  and  was  Lent  preacher 
at  court  in  1781,  when  King  Louis  XVI.  said  of  his  sermon, 
44  If  the  abbd  had  only  said  a few  wonts  on  religion  be 
would  have  discussed  every  possible  subject”  In  1781  he 
obtained  the  rich  abbey  of  Lions,  worth  20,000  livres  s 


year,  and  in  2785  he  was  elected  to  the  Academy.  His 
morals  were  as  loose  os  those  of  his  great  rival  Mirabeau, 
but  he  was  famed  in  Paris  for  bis  wit.  and  gaiety  as  well 
as  for  his  eloquence  and  his  immorality.  In  1789  he  was 
elected  a member  of  the  states-gencral  by  the  clergy  of 
Pfronne,  and  from  the  first  proved  to  be  the  most  able  and 
persevering  defender  of  the  nneien  regime.  It  is  said  that 
he  attempted  to  emigrate  both  in  July  and  in  October  1789 ; 
but,  whether  he  did  or  not,  he  after  that  time  held  firmly  to 
his  place,  when  almost  universally  deserted  by  his  friends. 
His  life  was  often  in  danger  among  the  people,  but  his 
ready  wit  always  saved  it,  and  it  was  said  that  one  bon 
mot  would  preserve  him  for  a month.  At  last,  in  1792,  be 
found  it  necessary  to  fly  from  Paris ; the  Revolution  had 
gone  too  far.  When  he  did  emigrate  he  found  himself 
regarded  as  a kind  of  martyr  to  the  church  and  the  king, 
and  was  at  once  named  cardinal,  archbishop  in  partibu*, 
and  extra  nuncio  to  the  diet  at  Frankfort.  He  was  finally 
made  bishop  of  Montefiascooe,  and  settled  down  in  that 
little  Italian  town, — but  not  for  long,  for  in  1796  the  French 
drove  him  from  his  retreat,  and  he  became  ambassador, 
but  with  hardly  any  pay,  of  the  exiled  king  Louis  XVIII. 
to  the  pope.  Such  a life  soon  wearied  a man  who  had 
been  accustomed  to  wealth  and  reputation,  and  in  1804  he 
began  to  prepare  his  return  to  France  by  a well-tunied 
letter  to  Napoleon,  congratulating  him  on  restoring  religion 
to  France  once  more.  In  1806  he  did  return;  in  1807 
he  was  again  received  into  the  Academy;  and  in  1810,  on 
the  refusal  of  Cardinal  Feach,  was  made  archbishop  of 
Paris.  On  the  restoration  of  the  Bourbons  he  was  sum- 
marily turned  out  of  the  Academy,  and  sent  to  Rome  to 
answer  for  his  disobedience  to  tho  pope.  There  he  was 
imprisoned  in  the  castle  of  St  Angelo  for  six  months,  and 
died  in  1817,  a year  or  two  after  his  release,  of  disease 
contracted  in  prison,  and  of  chagrin. 

There  are  two  aidca  to  Maury’a  character  to  ho  discussed.  As  a 
critic  ho  was  a very  able  writer,  and  SaiuU-Beure  gives  him  too 
credit  of  discovering  Bridaine,  ami  giving  Hoasuet  his  rightful  place 
aa  a preacher  above  Maaailloa ; as  a politician,  his  wit  ana  eloquence 
make  him  a worthy  rival  of  Mirabeau,  and  an  interesting  character 
in  the  early  years  of  the  Revolution,  if  in  later  years  be  forsook 
his  old  tenets,  and  joined  Napoleon,  his  punishment  waa  terribly 
severe,  and  it  would  have  been  a graceful  act  if  Louis  XV11L  bed 
remembered  the  courageous  supporter  of  Louis  XVI. , end  the  pope 
the  one  intrepid  defender  of  the  church  in  the  states-generaL 

The  Cardinal  Mamry  <6  *oU.,  1R43)  contain  what  l»  worth  pre- 

iwTTlng,  For  hi*  life  and  diameter  m lie  dm  Cardinal  Mamry  par  ion  nrrev, 
1*37;  Pcmjoaiat,  Cantu,  al  Maury,  *a  mlo  tt  it*  tnrrrrt,  ISM;  Saline- Bcuw, 
CMNrki  dxt  Lnnii,  voL  It. 

MAURY,  Matthew  Fohtaixe  (1806-.873),  Amorican 
naval  officer  and  hydrographer,  was  born  iii  SpotUylvaniu 
county,  Virginia,  January  14,  1806.  In  1825  he  entered 
the  American  navy  as  midshipman,  circumnavigating  the 
globe  in  the  “Vincennes,”  daring  a cruise  of  fonr  years.  In 
1836  he  was  made  lieutenant,  and  gazetted  astronomer  to 
an  exploring  expedition.  In  1839  he  met  with  an  accident 
which  resulted  in  permanent  lameness,  and  unfitted  him 
for  active  service.  Maury  was  placed  in  charge  of  the 
Dep6t  of  Charts  and  Instruments,  out  of  which  have  grown 
the  United  States  Naval  Observatory  and  the  Hydrographic 
Office.  He  laboured  assiduously  and  with  complete  success 
to  place  tho  depflt  in  a state  of  efficiency.  While  in  the 
“ Vincennes,”  and  in  subsequent  cruises,  Maury  made  many 
observations  as  to  the  winds  and  currents,  and  when  in 
charge  of.  the  Hydrographic  Office  he  set  himself  to  collect 
further  data  by  distributing  to  captains  of  vessels 
specially  prepared  log-books.  So  successful  was  be  in 
this  enterprise  that  in  the  course  of  nine  years  he  bad 
collected  a sufficient  camber  of  logs  to  make  two  hundred 
manuscript  volumes,  each  with  about  two  thousand  five 
hundred  days'  observations.  One  result  waa  to  show  the 
necessity  for  combined  action  on  the  part  of  maritime 
nations  in  regard  to  ocean  meteorology.  This  l*d  to  *r 
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international  conlerenco  at  Brussels  in  1853,  which  pro- 
duced the  greatest  benefit  to  navigation  a*  well  at  indirectly 
to  meteorology.  One  result  was  the  establishment  of  the 
meteorological  department  of  the  English  Board  of  Trade, 
now  known  os  the  Meteorological  Office,  which  adopted 
Henry's  model  log-book*.  In  1853  he  published  his  Letter* 
on  the  Amazon  and  Atlantic  Slope $ of  South  America, 
and  in  1855  he  was  promoted  to  the  rank  of  commander. 
On  the  outbreak  of  the  American  civil  war  in  1861, 
Maury  threw  in  hi*  lot  with  the  Souths  and,  having  lost 
nearly  Iris  all,  retired  to  England,  where  lie  was  praecntod 
with  a handsome  testimonial  raised  by  public  subscription. 
Afterwards  he  becarao  imperial  commissioner  of  emigration 
to  Maximilian  of  Mexico,  on  whose  death  be  took  up  his 
residence  in  Virginia,  where  he  died  on  February  1, 1873. 

In  3848  Maury  published  a Treatise  on  Navigation,  which  wee 
long  utta-d  m n text-book  ta  tike  ITuitcd  States  uavv.  The  work, 
however,  by  wlurh  ho  is  best  known  b hb  Physical  Geography  of 
the.  Sea,  the  first  edition  of  which  was  published  in  London  in 
1855,  and  in  New  York  in  1858;  it  was  translated  into  several 
European  lnnguarai.  The  theories  which  it  contain*  am  now 
generally  admitted  to  be  quit*  erroueous.  Maury's  rr  potation  rests 
on  the  eminent  services  •he  rendered  to  navigation  and  meteorology, 
he  having  been  the  first  to  chow  bow  the  latter  coald  be  raised  to 
the  certainty  of  s science.  He  was  essentially  a practical  roan ; his 
great  aim  wat  to  render  navigation  more  serum  and  economical,  aud 
ui  this  he  was  eraiaeutly  Mieressful.  Other  works  published  by 
Maury  nre  tho  papers  contributed  by  him  to  the  Astronomical 
Observation*  of  the  United  States  Observatory,  Letters  concerning 
Lines  for  Steamers  crossing  the  Atlantic  (1854),  Physical  Geography 
(1864),  and  Manual  of  Geography  (1871).  In  16fi9  bo  began  the 
publication  of  a Berios  of  nautical  mouegrapha. 

MAUSOLUS,  or  according  to  his  toina  Maussolus 
(MatWuAov),  a king  of  Carta,  whose  reign  probably  began  • 
in  377  and  terminated  with  his  do&th  in  353  B.a  The  part 
ho  took  in  tho  revolt  against  Artaxerxes  Memnon,  his  con- 
quest of  Lydia,  Ionia,  and  several  of  the  Greek  islands 
along  the  coast,  his  co-operation  with  the  Rhodians  and 
their  allies  in  the  war  against  Athena,  and  the  removal  of 
his  capital  from  Mylosa,  tho  ancient  soot  of  tho  Carian 
kings,  to  the  city  of  Holicaraassus  are  the  loading  facta  of 
his  history.  Ho  is  boot  known,  however,  from  tho  tomb 
erected  for  him  by  his  widow  Artemisia  with  such  cultured 
magnificence  that  the  name  of  mausoleum  has  become  the 
generic  title  of  all  similar  monuments.  One  of  the  most 
carious  of  the  inscriptions  discovered  at  Mylasa  details  the 
punish me-nt  of  certain  conspirators  who  hod  attempted  tho 
life  of  Mausolus  when  he  was  attending  a festival  in  a 
temple  at  Labranda.  See  Halicarnassus. 

MAXENTIUS,  Maectur  Aurrltds  Valerius,  Roman 
emperor  from  306  to  312,  was  the  non  of  Maxuniaun* 
Heredias,  and  the  t>ott-in-law  of  Galerius,  but  on  account 
of  his  vices  and  incapacity  was  loft  out  of  account  in  the 
division  of  the  empire  which  took  plaoe  in  305.  A variety 
of  causes,  however,  had  produced  strong  dissatisfaction  at 
Home  with  many  of  the  arrangements  established  by 
Diocletian,  and  the  public  discontent  on  .October  28,  306, 
found  expression  in  the  massacre  of  those  magistrates  who 
maintained  their  loyalty  to  Severus  and  in  the  election  of 
Maxontins  to  the  imperial  dignity, — an  election  in  which 
the  rest  of  Italy,  as  well  as  Africa,  concurred.  JVith  the 
help  of  his  father,  Maxentius  was  enabled  to  put  Severus 
to  death  and  to  repel  the  invasion  of  Galerius ; his  next 
steps  were  first  to  banish  Maxim  ion,  and  then,  after 
achieving  a military  success  in  Africa  against  ono  Alexander, 
to  declare  war  against  Constantine  for  the  conduct  tow  aids 
the  old  emperor  of  which  ho  in  turn  had  been  guilty  at 
Marseilles.  Tho  contest  resulted  in  the  defeat  of  Maxentius 
at  Sara  Rubra,  and  his  death  by  drowning  in  the  Tiber  at  tho 
Milvian  Bridge  on  October  28,  312.  (See  Constantine.) 
The  gcqpral  testimony  to  the  worthlessness  and  brutality 
of  his  wklaracter  is  unambiguous  and  unanimous ; less 
apparent  are  the  grounds  for  the  particular  statement  of 
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Gibbon  that  he  wo*  “just,  humane  and  even.  rmftW 
towards  the  afflicted  Christians.” 

MAXIMA  AND  MINIMA.  The  consideration  of  tht 
greatest  or  the  least  value  of  a variable  quantity,  that  is 
restricted  by  certain  conditions,  is  a problem  of  which 
several  simple  cases  wore  investigated  by  tho  early  Greek 
geometers.  Thus  is  Euclid  iii.  7,  8 wo  find  the  determina- 
tion of  tho  greatest  and  least  right  lines  that  can  be  draw^ 
from  a point  to  the  circumference  of  a circle.  ' But  th' 
most  characteristic  problem  of  the  kind  in  Euclid  is  that 
contained  in  vi.  27,  28,  29.  Thus  prop.  27,  when  reduced 
to  ita  simplest  form,  is  equivalent  to  tho  statement  that  if  a 
right  line  bo  bisected  the  rectangle  under  the  segments  is 
greater  than  that  under  those  made  by  any  other  point  of 
division.  Props.  29  and  30  are,  when  considered  algebrai- 
cally, reducible  to  the  solution  of  ike  aquations  x(a  - x)  — & 
and  *(«+*)  — 53,  cou plod  with  the  determination  of  the 
maximum  value  of  6 for  which  tha  solution  of  tho  for  mar 
is  possible  (see  Matth lessen,  Grvndtuye  tier  antihen  tend 
modtmeH  Algebra,  Leipsic,  1878).  Apollonius  extended 
the  investigation  of  Euclid,  bk.  iil,  to  the  problem  of  tbr 
greatest  and  least  distances  of  a point  from  an  ellipse 
showing  that  it  depended  on  drawing  normals  from  the 
point  to  the  curve ; aud  he  reduced  the  latter  problem  be 
finding  the  points  of  intersection  of  the  ellipse  with  a 
certain  hyperbola. 

The  next  remarkable  problems  on  maxima  and  minima 
are  said  to  have  been  investigated  by  Zenodorus, 1 * and  were 
preserved  by  Pappus  and  Theon  of  Alexandria.  ,Of  these 
wo  may  mention  tho  following: — (1)  among  regular 
(>olygon*  of  equal  perimeter  that  of  the  greatest  number 
of  sides  contains  the  greatest  area  ; (2)  of  polygons  of  the 
some  perimeter  and  the  same  number  of  sides  the  regular 
polygoo  contains  the  greatest  area; '(3)  the  circle  con- 
tains a greater  area  than  any  other  carve  or  polygon  of 
the  nanus  perimeter ; (4)  the  sphere  contains  the  greatest 
volume  for  a given  superficial  area. 

Id  the  progress  of  mathematics  the  terms  maxima  and 
minima  have  come  to  be  used  to  imply,  not  tho  ahsolcuvly 
greatest  and  least  values  of  a variable  magnitude,  but  tht 
v alue  which  it  has  at  the  moment  it  ceases  to  increase  and 
begins  to  decrease,  or  wee  versa.  For  example,  if  it  bo 
said  that  the  height  of  the  barometer  is  a maximum  at  any 
instant  it  moans  that  up  to  that  time  the  barometer  was 
rising  and  then  began  to  folL  In  this  way  it  is  possible 
that  there  should  bo  several  maxima  and  minima  in  the 
course  of  one  day,  and  that  one  of  tho  minima  should  bo 
greater  than  cue  of  tho  maxima. 

The  theory  of  maxima  aud  minima,  in  the  differential 
calculus  point  of  view,  is  very  simple.  Thus,  if  a be  a 
given  function  of  a variable  x,  tho  values  of  x for  which  u 
has  a maximum  or  a minimum  value  are,  in  general,  de- 
termined by  the  equation  "0.  Again,  if  « be  a func- 
tion of  two  variables  x and  y,  then  the  maximum  or 
minimum  values  of  n must  satisfy  the  equations  — — 0 and 

dje 

— “ 0.  There  is,  however,  no  real  maximum  or  minimum 

solution  if  ( jgjj)  is  greater  than  ^ . > A short  ac- 

count of  this  method,  illustrated  by  examples,  is  given  .in 

vuL  xiii.  pp.  23,  24. 

John  Bernoulli's  problem  {Add  Erudllorvut,  June  1696) 
of  tho  “ braclmtochrune,”  i.e.t  of  the  curve  *of  quickest 
descent  under  tho  action  of  gravity,  differed  essentially 

1 MontucU  ite  Math.,  tom.  1.  p.  j!3)  fTTon^udv  attributed 

these  theorem*  «a  iaoperimetry  to  Pythagoras,  but  fc,,  rtatcroe&t  4« 

baaed  cm  * mlninterpreUtioo  of  s fuiMig*  f*  Dkguu  Lautiiu.  jfc* 

Brciachn rider,  Die  Otomctru  tor  £u.'Jul  j.'pp,  89.  tfj. 
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from  all  problems  on  maxima  and  minima  which  bad  been 
previously  solved.  In  this  he  introduced  into  mathematics 
the  conception  o(  a new  and  moat  important  class  of 
problems.  James  Bernoulli,  also,  in  his  eolation  of  this 
problem  of  his  brother,  proposed  a morn  general  question, 
which  may  be  stated  ns  follows : — “ Of  all  curves  of  the 
same  length  described  on  a given  base  to  determine  one 
each  that  the  area  of  a second  curve,  each  of  whose 
ordinates  is  a given  function  of  the  corresponding  ordinate, 
or  arc,  of  the  first,  may  be  a maximum,  or  a minir  am." 
Such  problems  were  styled  “ iaoperimetrical,”  and  como 
nnder  a class  now  called  relative  maxima  and  minima,  in 
which  the  maximum  or  minimum  curve  is  to  be  determined, 
not  from,  all  possible  curves,  bat  from  among  those  which 
possess  a given  property.  The  investigations  of  the 
Bernoullis  were  extended  and  generalixed  by  other  eminent 
mathematicians,  but  more  especially  by  Ealer,  and  cul- 
minated in  the  invention  of  the  calculus  of  variations,  with 
an  appropriate  notation,  by  Lagrange 

MAXIM  IAN' US,  Marcus  Aubbu  lb  V alerius,  surnamed 
Hrrcllils,  Homan  emperor  from  286  to  303,  and  again 
in  a doubtful  manner  for  some  time  prior  to  308,  was  by 
birth  a Fannonisu  peasant,  bat  achieved  greet  distinction 
in  the  course  of  long  service  in  the  army  in  almost  every 
quarter  of  the  empire,  and,  having  been  made  Gcsar  by 
.Diocletian  in  285,  received  the  title  of  Augustus  in  the 
following  year  (April  1,  286)  with  the  houorsry  appel- 
lation of  Herculiua.  In  287  he  suppressed  the  rising  of 
the  peasants  (Bagaudar)  in  Qaul,  but  in  389,  after  a three 
years’  straggle,  his  colleague  and  he  were  compelled  to 
acquiesce  in  the  assumption  by  his  lieutenant  Carausius 
of  the  title  of  Augustus  in  Britain  After  292,  Maximian 
left  the  care  of  the  Rhine  frontier  to  Constantius  Chlorus, 
whq  had  been  designated  Caesar  in  that  year,  but  in  297 
his  arms  achieved  a rapid  and  decisive  victory  over  the 
barbarians  of  Mauretania,  and  in  November  303  he  shared 
at  Rome  the  triumph  of  Diocletian,  the  last  pageant  of  the 
kind  ever  witnessed  by  that  city.  On  May  1,  305,  the 
day  of  Diocletian’s  abdication,  be  also,  but  without  his 
colleague’s  sincerity,  divested  himself  of  the  imperial  dignity 
at  Milan,  which  had  been  his  capital,  and  retired  to  a 
villa  in  Lucania ; in  the  following  year,  however,  he  was 
induced  by  his  son  Maxentius  to  reassume.the  purple.  In 
307  he  brought  the  emperor  Severus  a captive  to  Rome, 
and  also  compelled  the  retreat  of  daleriua,  but  in  308  he 
was  himself  driven  by  Maxentius  from  Italy  into  lllyricam, 
whence  again  he  was  compelled  to  seel;  refuge  st  Arles, 
the  court  of  his  son-in-law  Constantine.  Here  a false 
report  was  received,  or  invented,  of  the  death  of  Con- 
stantine, at  that  time  absent  on  the  Rhine,  and  Maximian 
at  once  grasped  at  the  succession,  but  was  soon  driven  to 
Marseilles,  where,  having  been  delivered  np  to  his  pursuers, 
he  strangled  himself  in  310  (February). 

MAXIMIANUS,  Qalrhils  Valerius,  usually  referred 
to  by  his  name  Oalxrios,  Roman  emperor  from  305  to 
311,  was  bom  near  Sardica  in  Dacia,  and  originally  followed 
his  father’s  occupation,  that  ot  a herdsman,  whence  his 
surname  of  Armenian.:?.  He  served  with  distinction  as 
a soldier  under  Aorclisn  and  Probus,  and  in  292  wee 
designated  Csesar  along  with  Cohatantius,  receiving  in 
marriage  Diocletian’s  daughter  Valeria,  and  at  the  eame 
time  having  assigned  to  him  as  his  special  charge  the  care 
of  the  Illyrian  provinces.  In  296,  at  the  beginning  of  the 
Persian  war,  be  was  removed  from  the  Danube  to  the 
Euphrates;  his  first  campaign  ended  in  a crushing  defeat 
on  the  same  field  as  that  which  had  proved  fatal  to  Crassus, 
but  in  297,  advancing  through  the  mountains  of  Armenia, 
and  taking  the  enemy  by  surprise,  he  gained  a victory  over 
Nsrses  by  which  his  military  reputation  was  more  than 
restored.  In  305,  on  the  abdication  of  Diocletian  nnd 
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Maximian,  he  at  once  assumed  the  title  of  Augustus,  along 
with  Constantius  hie  former  colleague,  and,  having  pro- 
cured the  promotion  to  the  rank  of  Caesar  of  Severus,  a 
faithful  servant,  and  Daza  (M&ximinas),  hie  nephew,  he 
hoped  on  the  death  of  Constantius  to  become  sole  master 
of  the  Roman  world.  This  scheme,  however,  was  defeated 
by  the  sadden  elevation  of  Constantine  at  York  ou  the 
death  of  hie  father,  and  by  the  action  of  Maximian  and 
Maxentius  in  Italy.  After  an  unsuccessful  invasion  of 
Italy  in  307  he  elevated  his  friend  Llcinius  to  the  rank  of 
Augustus,  and,  modoratiug  his  ambition,  devoted  the  few 
remaining  years  of  his  life  “ to  the  enjoyment  of  pleasure 
and  to  the  execution  of  some  works  of  public  utility.”  He 
died — of  the  morbxu  pedicidaris,  it  is  said — in  May  311. 
It  was  at  the  instance  of  Qalenus  that  the  first  of  the 
celebrated  edicts  of  persecution  against  the  Christians  was 
published,  on  February  24,  303,  and  this  policy  of  repres- 
sion was  maintained  by  him  until  the  appearance  of  the 
general  edict  of  toleration,  running  in  his  own  name  and 
in  those  of  LiciniaB  and  Constantino. 

MAXIMILIAN  I.  (1439-1519),  holy  Roman  emperor, 
the  son  of  tho  emperor  Frederick  III.’,  was  bom  on  the  2 2d 
of  March  1459.  In  1477  he  married  Mary,  daughter  of 
Charles  the  Bold  of  Burgundy,  thus  securing  for  his  family 
the  possessions  of  the  house  of  Burgundy ; and  by  the  mar- 
riage of  his  Bon  Philip  with  the  infanta  Joanna  in  *1496  be 
prepared  the  way  for  the  association  of  Spain  with  the  empire 
under  his  grandson,  Charles  V.  In  1486  Maximilian  wrs 
chosen  king  of  the  Romans,  and  in  1493,  after  the  death  of 
his  father,  he  succeeded  to  the  imperial  throne.  Daring  the 
reign  of  Frederick  HL  the  system  of  private  war  created 
profound  discontent,  and  there  were  urgent  demands  for  the 
reform  of  imperial  institutions.  Maximilian  was  never 
thoroughly  in  sympathy  with  this  movement,  but  at  his  first 
diet,  in  1495,  ho  declared  a perpetual  public  peace  ; and  he 
did  something  for  the  restoration  of  order  by  the  establish- 
ment, in  the  same  year,  of  the  imperial  chamber  (. Reichskam - 
mergericht),  and,  in  1501,  of  the  imperial  Aulic  council 
{Reich  thof rath).  Another  important  change  was  the 

division  of  Germany  into  aix,  afterwards  (in  1312)  into 
ten,  circles  {Kreiee),  over  each  of  which  was  placed  a 
captain  with  a force  for  the  punishment  of  disturbers  of 
the  peace.  Standing  troops,  called  Landsknecbte.  were  for 
the  first  time  organized  by  Maximilian,  who  also  improved 
the  artillery  then  in  use,  and  issued  good  police  regula- 
tions. Ho  encouraged  science,  art,  and  literature,  devoted 
much  attention  to  the  universities,  especially  those  of 
Vienna  and  Ingolstadt,  collected  medieval  poems,  and 
caused  copies  to  bo  made  of  ancient  chronicles  and  other 
important  manuscripts.  Through  the  influence  of  his 
second  wife,  Blanca  Sforza,  daughter  of  Duke  Galeazzo 
Sforza  of  Milan,  he  was  induced  to  contend  for  supremacy 
in  Milan  and  Naples ; but  his  resources  were  inadequate 
for  war  on  equal  terms  with  the  kings  of  France,  Charles 
Vi II.  and  Louis  XIL  In  1499  he  carried  on  an  unsuc- 
cessful war  with  the  Swiss  confederates,  the  result  of  which 
was  that,  by  tho  peace  of  Basdl,  the  confederates  became 
practically  independent  of  the  empire.  On  tho  other  hand, 
be  was  singularly  fortunate  in  increasing  the  power  of  the 
house  of  Austria.  By  the  death  of  his  cousin,  the  arch- 
duke Sigtsmund,  he  inherited  Tyrol ; he  also  received 
Giirs,  Gradisca,  the  Pustorthal,  and  a part  of  Bavana ; 
and  by  tho  marriage  of  two  of  his  grandchildren  with 
children  of  the  king  of  Hungary  and  Bohemia  he  took  the 
first  step  towards  tho  ultimate  incorporation  of  these 
countries  with  the  Austrian  hereditary  territories.  He 
wrote  aoverol  books,  and  planned  the  “ Weiss-Kunig,”  a 
kind  of  poetical  autobiography,  completed  by  his  private 
secretary,  Treizsaurwein  von  Erentrei*  Maximilian  had 
some  part  also  in  the  preparation  of  Theverdank,  an 


MAX- 

•alegory  setting  forth  adventures  In  connexion  with  hie 
mirriage  with  Mary  of  Burgundy.  At  Weis,  in  Upper 
Austria,  on  the  12th  of  January  1519,  he  died. 

$m  Klupfel,  Kaiser  Maximilian  I.,  1864. 

MAXIMILIAN  n.  (1527-1576),  holy  Roman  emperor, 
son  and  successor  of  Ferdinand  1,  was  bom  at  Vienna 
on  the  let  of  August  1527.  He  was  of  a mild  and  tolerant 
disposition,  and  in  youth  received  a favourable  impression 
of  Protestantism  from  his  tutor,  Wolfgang  Severus, — an 
impression  which  was  not  effaced  by  a residence  of  three 
years  at  the  Spanish  court  In  1562  he  became  king  of 
Bonemia  and  king  of  the  Romans,  in  1563  king  of 
Hungary,  and  in  1564  emperor.  At  the  time  of  his 
accession  to  the  imperial  throne  Hungary  was  at  war  with 
Turkey.  The  sultan  Soliman  LL  was  conciliated  by  the 
cession  of  all  the  territories  he  had  conquered  in  Hungary, 
and  by  the  promise  of  a yearly  tribute  of  300,000  florins. 
Soon  afterwards  Soliman  renewed  the  war  on  behalf  of  the 
prince  of  Transylvania;  but  after  his  death  in  1566  his 
successor,  Selim,  concluded  with  Maximilian  an  armistice 
of  eight  years.  Maximilian’s  brothers,  Ferdinand  and 
Charles,  fought  incessantly  against  Protestantism  in  their 
respective  lands ; but  it  was  tolerated  by  Maximilian  in 
Austria,  Bohemia,  and  Hungary.  His  authority,  however, 
was  greatly  limited  by  tho  influence  of  the  Jesuits.  Ho 
died  on  tho  12th  of  October  1576.  Of  his  eight  children 
(six  sons  and  two  daughters)  tiro— 'Rudolph  II.  and 
Matthias— became  emperors. 

See  Koch,  Quelltn  xur  OtschiehU  des  Kaisers  Maximilian  //., 
1857-61;  and  Wertheimer,  Zwr  OcschieJU*  da  Turkenbiegt  Maxi- 
milians II.,  1875. 

MAXIMILIAN  (1832-1867),  archduke  of  Austria 
(Ferdinand  Maximilian  Joseph)  and  emperor  of  Mexico, 
was  the  second  son  of  the  archduke  Francis  Charles,  and' 
was  bora  in  Vienna  on  July  6,  1832.  He  was  trained  for 
the  navy,  and  ultimately  attained  a high  command  in  that 
branch  of  his  country’s  service.  In  February  1857  he  was 
appointed  governor  of  the  Lombardo-Yenetian  kingdom, 
and  in  the  same  year  he  married  the  Princess  Charlotte, 
daughter  of  Leopold  L,  king  of  the  Belgians.  On  tho 
outbreak  of  the  war  of  1859,  he  retired  into  private  life, 
chiefly  at  Triesto,  until  1863,  when  at  the  instance  of 
Napoleon  III.  he  accepted  the  crown  which  had  been 
offered  to  him  by  the  notables  of  Mexico.  He  landed  at 
Vera  Crux  on  May  28,  1864,  but  from  the  commencement 
of  his  reign  found  himself  involved  in  difficulties  of  the 
most  serious  kind,  which  in  1866  made  apparent  to 
almost  every  one  outside  of  Mexico  the  necessity  for  his 
abdicating.  This,  however,  he  declined  to  da>  With- 
drawing, in  February  1867,  to  Quer^taro,  he  there  sustained 
a siege  for  several  weeks,  but  on  May  15  resolved  to 
attempt  an  escape  through  the  enemy’s  lines.  He  was, 
however,  arrested  before  he  could  carry  out  this  resolution, 
and,  after  trial  by  court  martial,  was  condemned  to  death. 
The  sentence  was  carried  out  on  June  19,  1867.  His 
remains  were  conveyed  to  Vienna,  where  they  were  buried 
in  the  imperial  vault  early  in  the  following  year.  See 
Mexico.  Maximilian’s  papers  were  published  in  1867  in 
seven  volumes,  under  the  title  Aus  rneinem  Leben,  Reiu- 
tkizzeiL,  Aphorxsme w,  Ac. 

MAXIMINUS,  Caius  Julius  Yunus,  Roman  emperor 
from  235  to  236,  was  of  barbarian  parentage,  his  father 
being  a Goth  and  his  mother  an  Alan,  and  was  bora  in  a 
village  on  the  confines  of  Thrace,  where  his  immense 
stature  and  enormous  feats  of  strength  first  drew  the 
attention  of  the  emperor  Septimius  Severus.  From  being 
a shepherd  he  became  a soldier,  and  under  Caracalla  roee 
to  the  rank  of  centurion.  He  carefully  absented  himself 
from  court  during  the  reign  of  Elagabalus,  but  rose  to  tho 
first  military  command  under  his  successor  Alexander 
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Severus  On  March  19,  235,  the  troops  saluted  Dim 
emperor,  and  shortly  afterwards  Alexander  was  put  to 
death.  The  three  years  of  his  reign,  which  were  spent 
wholly  in  the  camp,  were  marked  by  great  cruelty  and 
oppression;  the  widespread  discontent  thus  produced 
culminated  in  a revolt  in  Africa  and  the  assumption  of 
the  purple  by  Gordianus  ( q.v .).  Maximin,  who  was  in 
Pannonia  at  the  time,  marched  against  Rome,  and  passing 
over  the  J ulian  Alps  descended  on  Aquileia ; while  detained 
before  that  city  he  and  his  son  were  murdered  in  their  tent 
by  a body  of  praetorians.  Their  heads  were  ent  off  and 
despatched  to  Rome,  where  they  were  burnt  on  the  Campus 
Martius  by  the  exultant  crowd  (May  238). 

MAXIMINUS,  Galerius  Valerius,  Roman  emperor 
from  30S  to  314,  was  originally  an  Illyrian  shepherd,  and 
bore  the  name  of  Daza.  His  mother  was  a sister  of  him 
who  afterwards  became  the  emperor  Galerius.  He  rose  to 
high  distinction  after  he  had  joined  the  army,  and  in  305 
he  was  raised  by  his  undo  to  the  rank  of  Caesar,  with  the 
honorary  appellation  of  Joviua,  Syria  and  Egypt  being  the 
government  assigned  to  him.  In  308,  after  the  elevation 
of  Licinius,  he  insisted  on  receiving  the  title  of  Augustus ; 
on  tho  death  of  Galerius  in  311  he  succeeded  to  the 
supreme  command  of  the  provinces  of  Asia,  and,  when 
Licinius  and  Constantine  began  to  make  common  cause 
with  one  another,  Maximin  entered  into  a Becret  alliance 
with  Maxentius.  He  came  to  an  open  rupture  with 
Licinius  in  313,  sustained  a crushing  defeat  in  the 
neighbourhood  of  Heraclea  on  April  30th,  and,  having  fled 
with  extraordinary  celerity  first  to  Nicomedta  and  after- 
wards to  Tarsus,  perished  at  the  latter  city  iu  August 
following.  His  death  was  variously  ascribed  “ to  despair, 
to  poison,  and  to  the  Divine  justice.”  Maximin,  in  every 
respect  a worthless  character,  has  a bad  eminence  in  the 
annals  of  the  Christian  church  as  having  renewed  persecu- 
tion after  the  publication  of  the  toleration  edict  of 
Galerius. 

MAXIMUS,  the  name  of  four  Roman  emperors.  In 
chronological  order  the  first  was  M.  Clodius  Pupienus 
Maximus,  who  was  associated  with  Balbinus  iu  tho 
imperial  dignity  by  the  senate  for  a short  time  in  238, 
before  and  after  the  death  of  the  hated  Maximin.  The 
second  was  Magnus  Clemens  Maximus,  a native  of  Spain, 
who  shared  the  imperial  dignity  with  Valentinian  and 
Theodosius  from  383  to  388.  He  had  accompanied 
Theodosius  on  several  expedition^  and  from  368  held 
high  military  rank  in  Britain.  Tbe  disaffection  of  the 
Roman  troops  towards  the  emperor  Gratisn  found  expres- 
sion in  383  in  the  proclamation  of  Maximus  as  emperor, 
— whether  with  or  without  his  complicity  in  the  act  is 
uncertain.  Voluntarily  or  under  compulsion  Maximus 
forthwith  attacked  Grattan  in  Gaul,  and  drove  him  from 
Paris  to  Lyons,  where  the  fugitive  was  murdored.  Circum- 
stances made  it  difficult  for  Theodosius  at  the  time  to 
avenge  the  death  of  his  colleague  by  war,  and  an  agree- 
ment was  therefore  come  to  by  which  Maximus  was  recog- 
nized os  Augustas  and  sole  emperor  in  Gaul,  Spain,  and 
Britain,  while  Valeqtinian  was  to  remain  unmolested  in 
Italy  and  Illyricuro,  Theodosius  retaining  his  sovereignty 
in  the  East.  A prosperous  reign  of  four  years  having 
tempted  Maximus,  in  387,  to  pass  the  Alps,  Valentinian 
was  speedily  put  to  flight,  while  the  invader  established, 
himself  in  Milan,  and  for  the  time  became  ipastcr  of  Italy. 
Theodosias  now  took  vigorous  measures : advancing  a 
powerful  army  by  land,  he  utterly  defeated  the  western 
troops  at  Siscia  (Scisxek)  in  Pannonia,  and,  passing  tho 
Julian  Alps  with  great  rapidity,  came  upon  Maximus,  who 
had  fled  to  Aquileia,  seized  him,  and  caused  him  to  be 
beheaded  (August  388).  The  third,  Maximus  Tyrannua,  was 
made  emperor  io  Spain  by  tho  Roman  general  Gerontius, 
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who  had  rebelled  against  Constantine  in  408.  After  the 
defeat  of  Gerontius  at  Arles,  and  his  subsequent  death  in 
411,  Maximus  renounced  the  imperial  title  and  was  per- 
mitted by  Constantino  to  retiro  into  private  life.  About 
418  he  rebelled  again,  but,  failing  in  his  attempt,  was 
seized,  carried  into  Italy,  and  put  to  death  at  Ravenua  in 
422.  Lastly,  Patromtna  Maximus  was  a member  of  the 
higher  Roman  nobility,  and  had  held  a large  number  of 
public  o diets,  including  those  of  prsefectus  Rome  (420)  and 
•f  pratfectus  Italia)  (439-441  and  445).  He  was  one  of 
the  intimate  associates  of  Valentinian,  who  received  bis 
assistance  in  tho  palace  intrigues  which  led  to  the  death  of 
Aetius  in  454;  but  a brutal  outrage  committed  on  the  wife 
of  Maximus  by  the  emperor  turned  his  friendship  into  the 
bitterest  hatred.  Maximus  was  proclaimed  emperor  im- 
mediately after  Valentioian's  murder  in  starch  455,  but 
reigned  for  less  than  three  mouths,  having  been  murdered 
by  some  Burgundian  mercenaries  as  ho  was  flying  before 
the  Vandals,  who,  invited  by  Eudoxiu,  the  widow  of 
Valentininn,  had  landed  at  the  mouth  of  the  Tiber  (May 
or  June  455). 

MAXIMUS,  St,-  abbot  of  Chrysopolia,  known  as  “the 
Confessor  ” from  his  orthodox  zeal  in-  the  Monothelite  con- 
troversy, or  as  “ the  monk,'’  was  born  of  noble  parentage 
at  Constantinople  about  the  year  580.  Educated  with 
great  care,  he  early  became  distinguished  by  his  talents 
and  acquirements,  and  some  time  after  the  accession  of  the 
emperor  Heradius  In  610  was  made  his  private  secretary. 
In  630  he  abandoned  the  secular  life  and  entered  the 
monastery  of  Chrysopolis  (Scutari),  actuated,  it  was 
believed,  leae  by  any  longing  for  the  life  of  a recluse  than 
oy  tho  dissatisfaction  he  felt  with  tho  Monothelite  leanings 
of  his  master.  The  date  of  his  promotion  to  the  abbacy  is 
uncertain.  In  633  he  was  one  of  the  party  of  Sophromua 
at  the  council  of  .Alexandria  • and  in  645  he  was  again  in 
Africa,  whou  he  held  in  presence  of  the  governor  and  a 
■umber  of  bishops  thp  disputation  with  Pyrrhus,  the 
deposed  and  banished  patriarch  of  Constantinople,  which 
resulted  in. the  (temporary)  conversion  of  his  interlocator 
to  the  Dyotholite  view.  In  the  following  year  several 
African  synods,  held  under  the  influence  of  Maximus, 
declared  for  orthodoxy.  Iu  649,  after  the  accession  of 
Martin  L,  he  went  to  Rome,  and  did  much  to  fan  tho  zeal 
of  the  new  pope,  who  iu  October  of  that  year  held  the 
(firai)  Late  ran  synod,  by  which  not  only  the  Monothelite 
doctrine  but  also  the  moderating  eclhesis  of  Heracliua  and 
typus  pf  Constant  IL  were  anathematised.  About  653 
Maximus,  for  tbs'  part  ho  had  token  against  the  latter 
document  especially,  was  apprehended  by  order  of 
Coostans  and  carriod  a prisoner  to  Constantinople,  and  in 
655,  after  repeated  examinations,  in  which  he  maintained 
his  theological  opinions  with  memorable  constancy,  was 
banished  to  Byzia  in  Thrace,  and  afterwards  to  Perberis. 
In  662  he  was  again  brought  to  Constantinople  and  was 
condemned  by  a synod  there  to  be  scourged,  to  have  his 
tongue  cut  out  by  the  root,  and  to  have  his  right  hand 
chopped  off.  After  this  sentence  had  been  carried  out  he 
was  again  banished  to  Lexica,  where  he  died  on  Angust  1 3, 
662  He  is  venerated  as  a saint  both  in  the  Greek  and  in 
the  lAtin  Church, — in  the  former  on  January  and  on 
Augnst  12th  and  13th,  in  the  latter  or,  August  13th. 

A collection  of  his  works,  which  are  of  importance  for  the  history 
of  the  Monothelite  controversy,  wes  undertaken  by  Co  rube  (is,  who 
published  two  volumes  in  1675  (S.  Afaximi  Gznfasoris,  Orsscorum 
Theologi,  rrimitque  Philo sophi  Cpcra),  but  did  not  live  \o  complete 
hie  labours.  A list  of  tho  mere  important  ot  the  writing*  of  Kari- 
mas, with  bibliographical  details,  wdl  bo  found  in  Smith's Duttonary 
of  Biography  and  MyL\ology ; an  exhaustive  '*  Catalogue  rairaav 
by  Wapenmana,  occurs  in  »cL  ix.  (1881)  of  the  new  edition  of  Her- 
fog's  JUal'EncyklopUdir.  The  details  of  the  disputation  with 
Pmhus  and  of  the  martyrdom  are  given  very  fully  and  clearly  in 
llefeio'a  Ctmc,  -gtach..  voL  lii 
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MAXWELL,  Jambs  Clerk  (1831-1879),  inn  tb*  lu 
representative  of  a younger  branch  of  the  well-known 
Scottish  family  of  Clerk  of  Penicuik,  lie  was  educated  at 
the  Edinburgh  Academy  (1840-47)  and  the  university 
of  Edinburgh  (1847-50).  Entering  at  Cambridge  in  1850, 
he  spent  a term  or  two  in  Peterhouse,  but  afterwards 
migrated  to  Trinity.  Ha  took  his  degree  in  1854  as 
second  wrangler,  and  was  declared  equal  with  the  senior 
wrangler  of  hia  year  in  the  higher  ordeal  of  the  Smith  s 
prize  examination.  He  held  the  chair  of  natural  philosophy 
in  Monachal  College,  Aberdeen,  from  1856  tin  the  fraion 
of  the  two  colleges  there  in  1860.  For  eight  years 
subsequently  he  held  the  chair  of  physics  and  astronomy 
in  King’s  College,  London,  but  resigned  in  1868  and 
retired  to  his  estate  of  Glenlair  in  Kirkcudbrightshire. 
He  was  summoned  from  his  seclusion  in  1871  to  become 
the  first  holder  of  the  newly-founded  professorship  of 
experimental  physics  in  Cambridge;  and  it  was  under  his 
direction  that  the  plans  of  the  Cavendish  laboratory  were 
prepared.  He  superintended  every  step  of  the  progress  of 
the  building  and  of  the  purchase  of  the  very  valuable  collec- 
tion of  apparatus  with  which  it  was  equipped  at  tho  expense 
of  its  munificent  founder  the  duke  of  Devonshire  (chancellor 
of  tho  university,  and  one  of  its  most  distinguished 
alumni).  So  far  for  the  outline  of  Maxwell’s  career,  as 
regards  dates,  official  work,  &c.  The  rest  belongs  almost 
exclusively  to  mathematical  and  physical  science.  For  mere 
than  half  of  his  brief  life  he  held  a prominent  position  in  the 
very  foremost  rank  of  natural  philosophers.  His  contribu- 
tions to  scientific  societies  began  in  his  fifteenth  year,  when 
Professor  J.  D.  Forbes  communicated  to  tbe  Royal  Society 
of  Edinburgh  a short  paper  of  his  on  a mechanical  method 
of  tracing  Cartesian  ovals.  In  his  eighteenth  year,  while 
ztill  a student  in  Edinburgh,  he  contributed  two  valuable 
papers  to  the  Transaction*  of  the  8ame  society — one  of 
which,  M On  the  Equilibrium  of  Elastic  Solids,"  is  remark 
able,  not  only  on  account  of  its  intrinsic  power  and  the 
youth  of  its  author,  but  also  because  in  it  ho  laid  the 
foundation  of  ono  of  the  most  singular  discoveries  of  bis 
later  life,  the  temporary  double  refraction  produced  in 
viscous  liquids  by  shearing  street  Immediately  after 
taking  his  degree,  ho  read  to  the  Cambridge  Philosophical 
Society  a very  novel  memoir  On  the  Transformation,  of 
Surfaces  by  Bending.  This  is  one  of  the  few  purely 
mathematical  papers  he  published,  and  it  exhibited  at 
once  to  experts  the  fall  genius  of  its  author.  About  tbe 
same  time  appeared  his  elaborate  memoir  On  Faradays 
Lines  of  Fores,  in  which  he  gave  the  first  indication  of 
some  of  those  extraordinary  electrical  inveatigations  which 
culminated  in  the  greatest  work  of  his  life.  He  obtained 
in  1859  the  Adams  prize  in  Cambridge  for  a very  original 
and  powerful  essay  On  the  Stability  of  Saturn's  It  mgs. 
From  1855  to  1893'ha  published  at  intervals  a series  of 
valuable  investigations  connected  with  tho  Perception  of 
Colour  and  Colour-Blindness.  For  the  earlier  of  these 
he  received  the  Rumford  medal 'in  1860.  The  instru- 
ments which  he  devised  for  these  investigations  were 
simple  and  convenient,  bat  could  not  have  beer,  thought 
of  for  the  purpose  except  by  a man  whose  knowledge  was 
coextensive  with  his  ingenuity.  One  of  his  greatest 
investigations  bore  on  the  Kinetic  Theory  of  Gases. 
Originating  with  D.  Bernoulli,  this  theory]  was  advanced 
by  the  successive  labours  of  Herapath,  Joule,  and  partir 
cularly  of  Clausius,  to  such  en  extent  as  tq  put  its  general 
accuracy  beyond  a doubt.  Put  by  far  the  greatest  develop- 
ments it  has  received  are  duo  to  Maxwell,  part  of  whose 
mathematical  work  has  recently  been  still  further  extended 
in  some  directions  by  Bolzmann.  In  this  field  Maxwell 
appears  as  an  experimenter  (on  tho  laws  of  gaseous  friction) 
as  well  as  a mathematician.  His  two  latest  papers  deal 
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with  this  branch  of  physics;  one  is  an  extension  and  j 
simplification  of  some  of  Bolzmann’s  chief  results,  the  other  t 
treat*  of  the  kinetic  theory  as  applied  to  the  motion  of  the  j 
radiometer.  He  has  written  an  admirable  text-book  of  the 
Theory  of  /fail,  which  has  already  (1682)  gone  through 
several  editions,  and  a very  excellent  elementary  treatise 
on  Matter  and  Motion.  Even  this,  like  his  other  and 
larger  works,  is  full  of  valuable  matter,  worthy  of  the  most 
attentive  perusal  not  of  students  alone  but  of  the  very 
foremost  scientific  men. 

But  the  great  work  of  his  life  was  devoted  to  electricity. 
He  began  by  reading  with  the  most  profound  admiration 
and  attention  the  whole  of  Faraday's  extraordinary  self- 
revelations,  and  proceeded  to  translate  the  ideas  of  that 
master  into  the  succinct  and  expressive  notation  of  the 
mathematicians.  A considerable  part  of  this  translation 
was  accomplished  during  his  career  as  an  undergraduate  in 
Cambridge.  The  writer  had  the  opportunity  of  perusing 
the  MS.  oo  Far  at  lay' a Lines  of  Forcet  in  a form  little 
different  from  the  final  one,  a year  before  Maxwell  took 
his  degree.  His  great  object,  as  it  was  also  the  great  object 
of  Faraday,  was  to  overturn  the  idea  of  action  at  a 
distance.  The  splendid  researches  of  Poisson  and  Gauss 
had  shown  how  to  reduce  all  the  phenomena  of  statical 
electricity  to  mere  attractions  and  repulsions  exerted  at  a 
distance  by  particles  of  an  imponderable  on  one  another. 
Sir  W.  Thomson  had,  in  1846,  shown  that  a totally 
different  assumption,  based  upon  other  analogies,  led  (by  its 
own  special  mathematical  methods)  to  precisely  the  same 
results.  He  treated  the  resultant  electric  force  at  any 
point  as  analogous  to  the  flux  of  heat  from  sources  distri- 
buted in  the  same  manner  as  the  supposed  electric  particles. 
This  paper  of  Thomson's,  whose  ideas  Maxwell  afterwards 
developed  in  an  extraordinary  manner,  seems  to  have  given 
the  first  bint  that  there  are  at  least  two  perfectly  distinct 
methods  of  arriving  at  the  known  formulas  of  statical 
electricity.  The  step  to  magnetic  phenomena  was  compara- 
tively simple ; but  it  was  otherwise  as  regards  electro- 
magnetic phenomena,  where  current  electricity  is  essentially 
involved.  An  exceedingly  ingenious,  but  highly  artificial, 
theory  had  been  devised  by  Weber,  which  was  found 
capable  of.  explaining  all  the  phenomena  investigated  by 
Ampere,  os  well  as  the  induction  currents  of  Faraday.  But 
this  was  based  upon  the  assumption  of  a distance-action 
between  electric  particles,  whose  intensity  depended  on  their 
relative  motion  as  well  as  on  their  position.  This  was,  of 
course,  even  more  repugnant  to  Maxwell's  mind  than  the 
statical  distance-action  developed  by  Poisson.  The  first 
paper  of  Maxwell's  in  which  an  attempt  at  an  admissible 
physical  theory  of  electromagnetism  was  made  was  communi- 
cated to  the  Royal  Society  in  1807.  But  the  thoory,  in  a 
fully  developed  form,  first  appeared  in  bis  great  treatise  on 
Electricity  and  Magnetism  (1873).  This  work,  already  in 
a second  edition,  is  one  of  the  most  splendid  monuments 
ever  raised  by  the  genius  of  a single  individual.  Availing 
himself  of  the  admirable  generalized  coordinate  system  of 
Ijigrange,  Maxwell  has  shown  how  to  reduco  all  electric 
and  magnetic  phenomena  to  stresses  and  motions  of  a 
material  medium,  and,  as  one  preliminary,  but  excessively 
severe,  test  of  the  troth  of  his  theory,  has  shown  that  (if 
the  electromagnetic  medium  be  that  which  is  required  for 
the  explanation  of  the  phenomena  of  light)  the  velocity  of 
light  ir  vacuo  should  be  numerically  the  same  as  the  ratio 
of  the  electromagnetic  and  electrostatic  units.  We  do 
not  as  yet  certainly  know  either  of  these  quantities  very 
exactly,  but  the  means  of  the  best  determinations  of  each 
separately  agree  with  one  another  more  closely  than  do  the 
various  values  of  either.  There  seems  to  be  no  longer 
any  possibility  of  doubt  that  Maxwell  has  taken  the  first 
grand  step  towards  the  discovery  of  the  true  nature  of 
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j electrical  phenomena.  Had  he  done  nothing  but  this  bis 
{ fame  would  have  been  secured  for  all  time.  But,  striking 
! as  it  is,  this  forint  only  one  small  part  of  the  contents  of 
his  truly  marvellous  work. 

One  of  bis  last  great  contributions  to  science  was  his 
editing  (with  copious  original  notes)  the  Electrical 
Researches  of  the  Hon.  JJenry  Cavendish , which  had  been 
altogether  unappreciated  by  the  witlings  to  whom  they  had 
previously  been  confided.  It  now  appears  that  Cavendish, 
already  famous  by  many  other  researches  (such  as  the  mean 
density  of  the  earth,  tbe  composition  of  water,  Ac.),  most 
be  looked  on  as,  in  his  day,  a man  of  Maxwell's  own  stamp 
as  a theorist,  and  an  experimenter  of  the  very  first  rank. 

This  encyclopaedia  has  been,  in  its  scientific  aspects, 
greatly  indebted  to  Clerk  Maxwell  The  articles  Atom. 
Attra&tiok,  Capillarity,  Difpuuion,  Ether,  Ac.,  wem 
intended  as  parts  merely  of  one  comprehensive  system,  in 
which  a general  rtsome  of  all  that  is  known  of  the  pro- 
perties of  matter  should  be  given  in  simple  yet  profound 
completeness.  The  reader  of  these  articles  cannot  but  feel 
bow  much  has  been  lost  when  this  splendid  series  cannot 
be  completed  by  ita  initiator. 

In  private  life  Clerk  Maxwell  was  one  of  the  most  lovable 
of  men,  a sincere  and  unostentatious  Christian.  Though 
perfectly  free  from  any  trace  of  envy  or  ill-will,  he  yet 
Bhowed  on  fit  occasion  his  contempt  for  that  psendo- science 
which  seeks  for  the  applause  of  the  ignorant  by  professing; 
to  reduce  the  whole  system  of  tbe  umverse  to  a fortuitous 
sequence  of  uncaused  events. 

His  collected  works  will  shortly  be  issued  from  the  Pitt 
press ; and  an  extended  biography,  by  his  former  school- 
fellow and  lifelong  friend  Professor  Campbell,  has  joat 
been  published  (1682).  (p.  c.  T.) 

MAXWELL,  Sir  William  Stirling-,  Bart.  (181S- 
1878),  man  of  letters,  the  only  son  of  Mr  Archibald 
Stirling  of  Keir,  Perthshire,  and  of  Elizabeth,  second 
daughter  of  Sir  John  Maxwell,  seventh  baronet  of  Pollok, 
Renfrewshire,  was  born  at  Kenmure,  near  Glasgow,  in  1818. 
William  Stirling  was  educated  at  Trinity  College,  Cam- 
bridge, where  he  graduated  in  1839,  and  afterwards  he 
spent  some  years  on  the  Continent  chiefly  in  France  end 
Spain.  Having  succeeded  his  father  as  proprietor  of  Keir 
in  1846  (when  he  was  made  vice-lieutenant  of  Perthshire), 
he  in  1852  entered  parliament  as  member  for  that  county  * 
and  he  was  several  times  re-elected.  On  the  death  of  bin 
uncle  in  1865  he  succeeded  to  the  baronetcy  and  estates 
of  Pollok,  in  respect  of  which  he  assumed  the  additional 
name  of  Maxwell.  In  the  tame  year  he  became  deputy 
lieutenant  of  Lanarkshire,  and  a like  office  was  conferred 
on  him  in  Renfrewshire  in  1870.  The  services  which  his 
talent,  energy,  and  wealth  enabled  him  to  render  to 
literature  were  recognized  in  a great  variety  of  waya  by 
numerous  universities  ; in  1863  he  was  chosen  lord  rector 
of  St  Andrews*  in  1871  the  same  honour  was  conferred 
by  Edinburgh,  and  iu  1875  he  became  chancellor  of 
GIssgow.  In  the  following  year  he  was  created  a Knight 
of  the  Thistle,  being  the  only  commoner  of  the  order.  He 
died  at  Venice  on  January  15,  1878. 

8ir  W.  Stirling-Max  well's  work*,  which  are  invariably  character- 
ized by  thoroughness  of  workmanship  and  refinement  of  literary 
taste,  were  in  some  cases  issued  for  private  circulation  only,  and 
almost  all  of  them  are  now  exceedingly  rare.  They  include  an 
early  volume  of  verac  {Songs  of  the.  Holy  Land,  1847),  and  several 
volumes  containing  costly  reproductions  of  old  engravings,  along 
with  valuable  explanatory  matter.  His  best-known  publication* 
are  Annals  of  the  Artists  of  Spain  tlS48;  2d  cd. . 189t£  The  Cloister 
Lift  tf  Charles  V.  (1852;  3d  ed..  16531,  and  Velasques  and  hn» 
Works  (1855).  A life  of  Lm  John  of  Austria,  from  his  paat; 
humous  papers,  is  now  (18821  iu  the  press. 

MAY,  the  fifth  month  of  our  modem  year,  was  the  third 
of  the  old  Roman  calendar.  The  name  is  of  doubtful  origin.' 
Ovid  (Fa\  \ v.  483-90)  suggest*  the  three  derivations  of 
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majestai,  majores  (the  patret  of  the  old  Roman  city),  and 
Maia,  the  mother  of  Mercury,  to  whom  the  Romaus  were 
accustomed  to  sacrifice  on  the  first  day  of  the  month.  It 
was  considered  unlucky  among  the  Romans  to  contract 
marriages  during  this  month,  on  account  of  the  celebration 
of  the  Lemuria, — a superstition  of  which  traces  are  still 
to  be  found  among  ourselves.  In  the  Roman  Catholic 
Church  May  ia  known  as  41  the  month  of  Mary.” 

May-day  is  the  name  given  to  the  first  day  of  the 
month  in  England,  when,  according  to  ancient  custom, 
all  ranks  of  the  people  rose  at  early  dawn  and  went  out 
44  a- Maying”  to  wolcome  the  advent  of  spring.  The  customs 
of  the  day  chiefly  took  their  rise  with  the  Romans.  In 
the  southern  counties  of  England  they  differ  materially 
from  those  of  the  northern  and  western.  That  of  gather- 
ing branches  of  trees  and  flowers,  to  deck  tke  person,  is 
atili  observed  in  many  places. 

The  May-Pole  was  once  general  throughout  the 
-country.  The  assemblage  of  the  people,  sanctioned  by  the 
presence  of  the  priests,  marching  on  May  morning  in  pro- 
cession to  some  neighbouring  wood,  returned  in  triumph 
with  the  pole,  round  which  were  suspended  flowers,  boughs, 
and  other  tokens  of  the  spring  season.  On  one  of  these 
festive  occasions,  Henry  VIII.  assembled  his  court  at 
Shooter's  Hill;  and  Queen  Elizabeth  also  used  to  keep 
41  May  Games  ” at  Greenwich.  The  May-pole,  once  fixed, 
often  remained  until  nearly  the  end  of  the  year ; and  there 
were  some  specially  made  of  durable  wood,  which  remained 
for  many  years,  and  were  from  time  to  time  resorted  to  at 
other  seasons  of  festivity.  The  last  May-pqle  erected  iu 
London,  100  feet  in  height,  was  on  the  spot  Where  the 
church  in  the  Strand  now  stands,  near  Somerset  House. 
Being  taken  down  in  1717-18  it  was  conveyed  to  Wanstead 
Park  in  Essex,  where  it  was  fixed  as  part  of  the  support  of 
a large  telescope  set  up  by  Sir  Isaac  Newton.  The  May 
Lady,  Maulkin,  Jack  in  the  Green,  and  Morris  Dancing 
, are  merely  variations  in  the  mode  of  representing  the 
goddess  Flora.  The  cbimoey  sweepers,  who  are  now  the 
principal  performers,  are  probably  more  interested  than 
any  other  class  in  May  sports.  For,  as  the  commencement 
of  summer  deprives  them  iu  a considerable  degree  of  their 
business  occupation,  they  naturally  seek  to  avail  themselves 
of  the  customary  liberality  of  festive  meetings. 

The  other  principal  fixed  days  observed  ond  noted  in 
the  month  are  May  9,  Half-Quarter-Day,  and  May  13, 
Whitsunday  term, — not  to  be  confounded  with  Whit 
Sunday,  which  is  a movable  feast. 

MAYA.  See  Mexico. 

MAYBOLE,  a burgh  of  barony  and  market-town  of 
Scotland,  in  the  county  of  Ayr,  9 miles  south  of  Ayr  on 
the  railway  to  Stranraer,  is  built  on  the  face  of  a hill  gently 
sloping  to  the  south.  The  characteristic  features  of  the 
place  are  the  old  family  mansions  in  the  main  street,  the 
castle  of  the  earls  of  Cass  LI  is,  snd  the  old  church  ruins 
with  the  Caasilis  burial-place.  It  has  recently  increased 
considerably  in  size,  and  it  ia  now  busy  with  various 
manufacturing  industries  in  addition  to  its  staple  trade  of 
shoe  making.  The  population  was  3797  in  1871  and  4474 
in  1881.  New  waterworks  to  supply  60,000  gallons  daily 
were  commenced  iu  1882 ; the  site  of  the  reservoir,  about 
3 miles  south-east  of  the  town,  is  almost  that  of  the 
remarkable  Lochspouta  crannog  (see  Ayr  and  Wigton  Arch, 
and  Hist  Collections,  vol  iii. ; and  Munro,  Ancient  Scottish 
Lake  Dwellings,  1882). 

A charter  wu  granted  to  the  town  by  Duncan  in  1193  ; and  the 
ehturch  waa  bestowed  in  1216  on  the  Cistercian  nunnery  at  North 
Berwick.  In  1616  May  bole  became  a burgh  of  regality,  and  in 
1689  the  scat  of  the  head  courts  of  Carrick  ; out  the  independence 
of  iu  local  government  was  long  contested  by  the  superiors,  the  carle 
■of  Caaailis.  Cotton  weaving  was  introduced  in  the  18th  century. 

See  J.  Paterson,  Bistory  of  Ayr  and  )VigUm,  vol.  ii.,  1864. 


MAYENCE.  See  Mainz.  • 

MAYENNE,  a department  of  north-western  Franee, 
three-fourths  of  which  formerly  belonged  to  Lower  Maine 
and  the  remainder  to  Anjou,  liea  between  47*  45'  10*  and 
48’  34'  30”  N.  lat,  and  0*  2'  E and  1*  14'  W.  long.,  and 
is  bounded  on  the  NL  by  Manche  and  Oroe,  on  the  E. 
by  Sarthe,  on  the  S.  by  Maine-et- Loire,  and  on  the  W. 
by  IUe-et-Vil&ine,  having  a maximum  length  from  north 
to  south  of  51  miles,  a breadth  of  39  miles,  and  an 
area  of  1996  square  miles.  Its  ancient  geological  forma- 
tions connect  it  with  Brittany.  The  surface  is  agreeably 
undulated ; forests  are  numerous,  and  the  beauty  of  the 
cultivated  portions  is  enhanced  by  the  hedgerows  and 
lines  of  trees  by  which  the  farms  are  divided.  1 be 
highest  point  of  the  department,  and  indeed  of  the  whole 
north-west  of  France,  is  the  Mont  des'Avaloirs  (1368  feet). 
Hydrographically  Mayenne  belongs  to  the  basins  of  the 
Loire,  the  Yilairre,  and  the  S41une;  the  first-mentioned 
has  the  larger  part  of  the  entire  area.  The  principal 
stream  is  the  Mayenne,  which  posses  successively  from 
north  to  smith  through  the  three  most  important  towns— 
Mayenne,  Laval,  and  Ch&teau-Gontier ; by  means  of  weirs 
and  sluices  it  is  navigable  below  Mayenne,  but  Bteamers 
do  not  ascend  post  Chiteau-Gontier.  The  chief  affluents 
are  the  Jouanne  on  the  left,  and  on  the  right  the  Col- 
raont,  the  Ernte,  and  the  Oudon.  A small  area  in  the 
east  of  the  department  drains  by  the  Erve  into  the  Sarthe ; 
the  Vilaine  rises  in  the  west,  and  in  the  north-west 
the  Sdlunc  flows  into  the  English  Channel.  The  climate  of 
Mayenne,  which  is  that  of  the  Sequaniaiv  region,  is  gene- 
rally healthy  except  in  the  neighbourhood  of  the  numerous 
marshes.  The  temperature  is  lower  and  &o  moisture  ol 
the  atmosphere  greater  than  in  the  neighbouring  depart 
meats ; the  rainfall  is  above  the  average  for  France. 

Of  the  entire  am  two-thirds  are  arable,  and  a twentieth  is  nndei 
wood.  A large  number  of  horned  cattle  are  reared  (98,000  oxen, 
160,000  cows),  and  in  no  other  French  department  are  so  many 
horses  (92, 600)  found  within  the  same  area  ; the  breed,  that  ol 
Craon,  is  famed  for  ita  strength.  Craon  has  alao  given  its  name  U 
tho  moat  prized  breed  of  pigs  in  western  France.  There  are  88,006 
pigs  in  the  department,  80,000  sheep,  and  6000  goats.  Mayenne 
produces  excellent  butter,  poultry,  and  game,  and  a large  quantity 
of  honey.  The  cultivation  of  the  vine  ia  very  limited,  and  the  raoet 
-common  beverage  ia  cider,  of  which  nearly  9,000,000  gallons  are 
annually  made.  Agriculture  ia  in  a flourishing  condition  ; in  1878 
were  produced  upwards  of  8$  million  bnahela  of  wheat,  | million 
of  mealin,  nearly  an  equal  amount  of  ire,  1J  million  at  barley,  2 
million  of  oats,  and  nearly  8 million  bushels  of  potatoes,  betides  a 
large  quantity  of  flax  and  hemp.  The  timber  grown  ia  chiefly  beech, 
oak,  birch,  elm,  and  chestnut.  The  department  produces  a little 
iron-ore  and  manganese;  it  iarich  in  anthracite  and  coal,  of  which, 
however,  the  annual  prod  action  hoi  recently  decreased  from  80,000 
tone  to  60,000.  Marble  and  granite,  limestone,  slate,  and  porphyry 
are  quarried  ; the  last-named  material  is  capable  of  a floe  polish, 
and  is  also  used  for  paving  the  streets  of  Pans.  Thera  are  several 
chalybeate  springs.  The  industries  include  iron  and  brass  found- 
ing, brick  and  tile  making,  brewing  the  manufacture  of  candles, 
cotton,  linen,  and  woollen  thread,  and  the  production  of  various  tex- 
tile fabrics  (that  of  ticking  being  the  specialty  of  the  department), 
agricultural  implement  making,  wood  and  marble  sawing,  tanning, 
dyeing,  and  the  like.  The  population  in  1881  was  848,167.  The 
arrondissementa  are  those  of  Laval,  ChUeau-Gcntier,  and  Mayenne. 

Mayenne,  capital  of  an  arrondiaaement  in  the  above 
department  of  France,  is  an  old  feudal  town  irregularly 
built  on  two  hillocks  which  overlook  the  river  Mayenne, 
at  the  point  where  tho  railway  from  Caen  to  Laval  is 
joined  by  that  from  Fougfcrea  to  Alenqon,  The  old  castle 
still  has  towards  the  river  five  towers,  one  of  which 
has  retained  its  conical  roof ; the  vaulted  chambers  and 
chapel  are  ornamented  in  the  style  of  the  13th  century; 
the  building  is  now  used  as  a prison.  The  church  of  Notre 
Dame,  dating  partly  from  the  12th  century,  is  the  only 
other  building  of  any  special  interest  In  the  Place  de 
Cheverus  is  a statue,  by  David  of  Angers,  to  the  cardinal 
of  that  name,  who  was  born  in  Mayenne.  The  chief 
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industry  of  the  place  is  the  cloth  manufacture,  which 
occupies  6000  persons  in  the  town  and  neighbourhood 
The  population  in  1876  was  10,098. 

Mayenue  had  its  origin  in  the  castle  built  here  bj  Juhel,  the  son 
of  GeofFroy  of  Maine,  in  the  beginning  of  the  11th  century.  It  won 
besieged  by  William  the  Conqueror,  and  afterwards  by  the  earl  of 
Salisbury  ; end  the  possession  of  it  was  disputed  by  ths  Royalists 
anil  the  leaguers,  as  also  by  the  Republicans  and  ths  Vendeans. 

HATER,  Johan*  Tobias  (1723-1762),  on*  of  the 
greatest  of  last  century’s  astronomers,  was  bora  at  Marbach 
in  Wfirtemberg,  February  17,  1723.  He  was  brought  up 
at  Easlingen  in  comparatively  poor  circumstances,  and  as  a 
mathematician  was  mainly  self-taught  He  had  already 
published  several  original  geometrical  tracts  when,  in 
1746,  ho  entered  Homann’s  cartographic  establishment  at 
Nuremberg,  Here  he  introduced  many  improvements  in 
map-making,  and  gained  a scientific  reputation  which  led 
(In  1751)  to  his  election  to  the  chair  of  economy  and 
mxthematica  in  the  university  of  Gottingen.  In  1754 
he  became  superintendent  of  the  observatory,  where  he 
la  >oure*i  with  great  zeal  and  success  till  his  death,  February 
2'1,  1762.  His  first  important  astronomical  work  was  a 
cerefu*  investigation  of  the  librstion  of  the  moon  (ATomo- 
graph  ische  Nachrickten,  Nuremberg,  1750),  the  elements  of 
which  and  the  position  of  the  moon’s  axis  of  rotation  he 
di  tei  mined  with  much  greater  accuracy  than  had  previously 
bten  done.  His  great  fame  rests  on  his  lunar  tables,  which 
were  published  in  1753  along  with  new  solar  tables,  and 
transmitted  to  England  in  1755.  These  tables,  which 
n «ce  compared  by  Bradley  with  the  Greenwich  observa- 
tions, and  found  to  be  sufficiently  accurate  to  determine 
the  longitude  at  sea  to  within  half  a degree,  solved  the 
pioblem  of  practically  determining  longitude  any  wherein 
the  earth’s  surface.  An  improved  set  was  afterwards 
published  in  London  (1770),  as  also  the  theory  ( Theoria 
Luna  juxta  Systema  Neietonianum,  1767)  upon  which  the 
tablea  are  based.  They  were  sent  to  England  by  bis 
widow,  who  in  consideration  received  from  the  British 
Government  a grant  of  £3000.  Appended  to  the  London 
edition  of  the  solar  and  lunar  tablea  are  two  short  tracts, 
— the  one  on  determining  longitude  by  lunar  distances, 
together  with  a description  of  the  repeating  circle  (invented 
by  Mayer  in  1760),  the  other  on  a formula  for  atmospheric 
refraction,  which  applies  a remarkably  accurato  correction 
for  temperature. 

Mayer  left  behind  him  a considerable  quantity  of  manuscript, 
part  of  which  was  collected  by  Lichtenberg  and  published  in  one 
volume  ( Opera  Inedita,  Gottingen,  1776)  It  contains,  amongst 
ether  papers,  an  easy  and  accurate  method  for  calculating  eclipees; 
an  essay  on  colour,  in  which  three  primary  colours  are  recognized;  a 
catalogue  of  nine  hundred  and  ninety-eight  zodiacal  stars ; and  a 
memoir,  the  earliest  of  any  real  value,  on  the  proper  motion  of  fixed 
stars,  which  was  originally  communicated  to  the  Gdttingen  Royal 
Society  in  1760.  The  other  part  still  remains  in  manuscript,  and  in- 
cludes papers  on  atmospheric  refraction  {dated  1766),  on  the  motion 
o C Mars  as  affected  by  the  perturbations  of  Jupiter  and  the  Earth 
(1766),  and  on  terrestrial  magnetism  (1760  and  1762).  In  these  last 
Mayer  seeks  to  explain  tho  magnetic  action  of  the  earth  by  a simple 
hypothesis.  He  supposes  a small  bar-magnet  to  be  placed  with  its 
centre  at  the  earth  ■ centre,  and  calculates  the  position  of  equili- 
brium of  a second  small  magnet  at  any  given  point  on  the  earth's 
solace,  assuming  ths  law  of  magnetic  attraction  and  repulsion  to 
be  that  of  the  inverse  square.  Though  the  values  of  the  declina- 
tion and  dip  calculated  according  to  this  theory  do  not  agree  with 
tbs  observed  values,  Mayer  must  De  credited  with  the  first  really 
definite  attempt  to  establish  a mathematical  theory  of  magnetic 
action,  and  as  the  first  who  gsve  any  experimental  evidence  in  favour 
of  the  inverse  square  of  the  distance  aa  the  law  of  force.  Seo  Han- 
steen's  Magnetismus  der  Brde, 

MAYER,  Julib*  Robebt  (1814-1878),  was  bom  at 
Ileiibronn,  Nor.  25,  1814,  studied  medicine  at  Tubingen, 
Munich,  and  Faria,  and,  after  a journey  to  Java  in  1840  aa 
aurgeon  of  a Dutch  eeuel,  obtained  a medical  yoet  in  bis 
nati-e  town.  He  claims  recognition  aa  en  independent  a 
(non  pro  pounder  of  tho  “ Firet  L-,w  of  Thermodvnamica,’’ 
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but  more  especially  as  having  early  and  ablv  applied  that 
law  to  the  explanation  of  many  remarkable  phenomena, 
both  coamical  and  terrestrial.  His  first  little  paper  on  the 
subject,  " Bemerkungen  fiber  die  Kraft©  der  unbelebten 
Natur,”  appeared  in  1842  in  Liebig's  Annalcn,  five  year* 
subsequent  to  the  republication,  in  the  same  journal,  of  an 
extract  from  the  gTeat  memoir  of  Mona  (tf.a).  Mayer’* 
statements  as  to  the  “ indestructibility  of  force  ” (as  be 
calls  it)  were  based  almost  entirely  upon  scholastic  dicta, 
such  as  causa  ssquat  efcctum,  Ac.  The  main  experimental 
fact  which  he  adduces  in  eupport  of  his  reasoning  as  to- 
the  convertibility  of  work  and  heat  is*  a mere  repetition,, 
in  a very  inadequate  form,  of  a curioua  experiment  made 
by  Dr  Reade  of  Cork,  who  found  {Nicholson's  Journal , xx., 
1808,  p.  113)  that  water  was  sensibly  heated  after  being 
violently  shaken  in  a phial.  But  Dr  Reade  states  explicitly 
the  precautions  he  bad  taken  to  protect  the  phial  and 
its  contents  from  heating  by  the  hand  of  the  operator, — 
an  important  detail  which  is  unnoticed  by  Mayer. 

It  hu  been  repeatedly  claimed  for  Mayer  that  ha  calculated  th* 
value  of  the  dynamical  equivalent  of  beat,  indirectly  no  doubt,  but 
in  a manner  altogether  free  from  error,  and  with  a result  according 
alraoat  exactly  with  that  obtained  by  Joule  after  years  of  patient 
labour  in  direct  experimenting.  Mayer  assumed  that  the  heat 
developed  by  compression  of  air  Is  the  equivalent  of  the  work  spent 
in  the  compression.  If  we  had  independent  proof  of  this  the  result 
would  undoubtedly  follow.1  And  it  has  been  urged  that  tho  nan 
who,  by  a single  burst  of  genius,  reached  at  once  the  goal  which 
others  nad  been  painfully  seeking,  merit*  an  amount  of  fame  com* 
meuaunte  with  that  due  to  discoverers  like  Newton  or  Galilm. 
This  claim  on  Mayer's  behalf  was  first  shown  to  be  baseless  by 
Thomson  and  Tail  (“Energy,”  Oood  Words , 1862).  This  articl* 
gave  rise  to  a long  but  lively  discussion.  A calm  and  judicial 
annihilation  of  the  claim  is  to  d«  found  in  a brief  article  by  Stokes, 
Proc,  Roy.  Soe.,  1871,  p.  64.  See  also  Maxwell's  Theory  of  Hetti, 
chap.  xiii.  Mayer  entirely  ignored  the  grand  fundamental 
principle  laid  down  by  Sadi  Carnot,  a principle  which  hsa  done 
even  more  for  physics  than  has  the  conservation  of  energy  itself, 
via,  that  nothing  can  be  concluded  as  to  the  relation  between  heat 
and  work  from  an  experiment  in  which  the  working  substance  U 
left  at  the  end  of  an  operation  in  a different  physical  state  from 
that  in  which  it  was  at  the  commencement  Mayer  has  also  been 
styled  the  discoverer  of  the  fact  that  heat  consists  in  (the  energy 
oQ  motion,  a matter  settled  at  the  very  end  of  the  18th  century  by 
Ru/uford  and  Davy.  In  the  teeth  of  this  statement  we  have 
Mayer's  own  words,  “ We  might  much  rather  assume  the  contrary, 
— that  in  order  to  become  heat,  motion  roust  cease  to  be  motion.4 

Mayer’s  real  merit  consists  in  the  fact  that,  having  for  himself 
made  out,  on  inadequate  and  even  questionable  grounds,  the  con- 
eervstion  of  energy,  and  having  obtained  (though  by  inaccurate 
reasoning)  a numerical  result  correct  so  far  as  his  data  permitted, 
he  applied  the  principle  with  great  power  and  insight  to  the  ex- 
planation of  numerous  physical  phenomena.  His  papers,  which 
have  been  republished  in  a single  volume  with  the  title  Dis 
Median ik  der  Warms  (2d  ed.,  Stuttgart,  1874),  are  of  extremely 
unequal  merit  But  some,  especially  those  on  Celestial  Dynamics 
snd  Organic  Motion , are  admirable  examples  of  what  really  valuable 
work  may  be  effected  by  a man  of  high  intellectual  powers,  in  spit* 
of  imperfect  information  and  defective  logic. 

Different,  and,  it  would  appear,  exaggerated,  estimates  of  Mayer 
are  given  in  Dr  Tyndall’s  papers  in  the  Phil.  Mag.,  1866-64 
(whose  avowed  object  was  *'  to  raise  a noble  and  a suffering  man  tn 
the  position  which  his  labours  entitled  him  to  occupy”),  snd  in 
the  extraordinary  treatise  by  Dubring,  Robert  Mayer,  der  Galilei 
dss  neumehnlen  Jahrhunderts,  Chemnitz,  1880.  Some  of  tho 
simpler  facta  of  the  case  are  summarized  by  Tait  in  the  Phil. 
Mag.,  1864,  ii.  p.  289, 

MAYHEM  (hi aim),  an  old  term  of  the  law  signifying 
an  assault  whereby  the  injured  person  is  deprived  of  * 
member  proper  for  hia  defence  in  fight,  e.g an  arm,  a leg, 
a fore  tooth,  Ac.  The  loss  of  an  ear,  jaw  tooth,  Ac.,  wan 
not  mayhem.  The  moat  ancient  punishment  in  English 
law  was  retaliative — membrum  pro  membro , but  ultimately 
at  common  law  fine  and  imprisonment  Various  statutes 
were  pissed  aimed  at  the  offence  of  maiming  and  dis- 

1 8%uin,  three  years  before,  had  assumed  that  the  work  dons  by 
steam  or  any  other  expanding  substance  is  the  equivalent  of  the  heat 
which  disappears  during  the  expansion.  A elniilar  idea,  but  more 
accurately  expressed,  is  to  be  found  in  Mohr's  paper,  above  referred  to. 
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figuring,  which  is  now  desit  with  by  section  1 8 of  24  h 2f  ! with  Sligo,  and  falls  into  Xilklft  Bay.  The  eonrsas  os 
Viet  c.  100.  Mayhem  may  also  be  the  ground  of  a civil  j the  other  streams  are  short,  and  except  when  swollen  by 

rains  their  volume  is  email.  The  principal  Ida  an 


action,  which  had  this  peculiarity  that  the  court  on  sight 
of  the  woifad  might  increase  the  damages  awarded  by  tha 

joy. 

MAYKOP,  a town  of  the  Caucasus,  Russia,  in  tha  pro- 
vince of  Kuban,  on  tha  Byelaya,  a tributary  of  the  Kuban, 
93  miles  to  the  south-east  of  Yekatermodar,  the  capital 
of  the  province.  Formerly  it  was  merely  a fortified 
••stanitsa”  (village  of  Cossack*}  and  the  centre  for  mili- 
tary operations  against  western  Caucasus  But,  owing  to 
ita  position  in  a very  fertile  country  where  settlers  from 
Bnssin  found  plenty  of  rich  aoil  which  had  been  abandoned 
by  tha  native*,  Maykop  has  become  a wealthy  town,  end 
its  population  baa  rapidly  increased  to  22,550.  Moat  of 
them  are  still  agriculturists,  but  others  are  engaged  in  a 
brisk  trade  in  the  produce  obtained  from  the  large  and 
wealthy  stanitsas  of  the  aarrounding  district. 

MAYNOOTH,  s village  in  the  county  of  Kildare,  pro- 
vince of  Leinster,  Ireland,  is  situated  on  the  Royal  Canal 
and  on  the  Midland  Great  Ww'.ern  Railway,  16  nulea  north- 
west of  Dublin  The  Royal  Catholic  College  of  Maynooth, 
instituted  by  tbe  Irish  parliament  is  1765,  ie  the  chief 
seminary  for  the  education  of  the  Roman  Catholic  clergy 
of  Ireland.  It  was  supported  by  a parliamentary  grant 
of  .£26,000  a year,  which  at  tbo  disestablishment  of  the 
Irish  Church  in  1869  was  commoted  by  the  payment  of  a 
capitol  nm  fourteen  times  its  amount  The  building  is  a 
fins  Gothic  structure  by  Pugin,  erected  by  a parliamentary 
grant  obtained  in  1846.  Near  the  college  stand  the  ruins 
<pt  Maynooth  Castle,  built  in  I42C,  and  formerly  the 
residence  of  the  Fitzgerald  family.  It  was  besieged  in  the 
reign  of  Henry  VIIL,  in  that  of  Edward  VL,  and  daring 
She  Cromwellian  wars,  when  it  was  demolished.  The 
beautiful  mansion  of  tbs  dnke  of  Leinster  is  about  a mile 
from  the  town. 

MAYO,  s maritime  county  on  the  west  coast  of  Ireland, 
province  of  Connaught,  Is  bounded  N.  and  W.  by  the 
Atlantic  Ocean,  N.E.  by  Sligo,  E.  by  Roscommon,  8.E. 
and  & by  Galway.  Ita  greatest  length  from  north  to  south 
ie  about  75  miles,  and  its  greatest  breadth  about  65  miles. 
The  total  area  is  1,318,129  acree,  or  2060  square  miles. 

About  two- thirds  of  the  boundary  of  Mayo  is  formed 
by  sen,  and  the  coast  is  very  much  indented,  asd  aboaods 
in  picturesque  scenery.  The  principal  inlets  are  Kiilary 
Harbour  betwoen  Mayo  and  Galway ; Clew  Bay,  in  which 
wra  the  harbour*  of-  Westport  and  Newport;  Blacksod 
Cay  and  Broad  Haven,  which  form  the  peninsula  of  the 
Mallet , and  KiDala  Bay  between  Mayo  and  Sligo.  Tbe 
islands  are  very  numerous,  the  principal  being  Inishturk 
{ares  1415  acres,  and  population  132  in  1881),  near  Hil- 
lary Harbour ; Claro  Island  (area  3949  acres,  population 
62)  at  the  month  of  Clew  Bay,  where  there  are  many 
islets  all  formed  of  drift ; and  Achil  (area  35,838  acres, 
population  6070),  the  largest  island  in  Ireland.  In  the 
eastern  half  of  the  county,  where  Carboniferous  rocks 
prevail,  the  surface  is  comparatively  level,  with  occasional 
kills  consisting  chiefly  of  granite  and  slate.  The  western 
half  is  very  mountainous,  but  there  are  a few  valleys 
adjoining  the  sea  ah  ore.'  A great  portion  of  the  coast 
extending  from  Killala  to  Clew  Bay  consists  of  Old  Red 
and  Y ellow  Sandstone.  The  remainder  of  the  mountainous 
Mgion  consists  chiefly  of  quartsite  or  alternating  beds  of 
•quartaite  and  granite  or  gneiss  schist.  Muilroa  (2888  feet) 
is  included  in  a mountain  range,  lying  between  Killary 
Harbour  and  Lough  Mask,  which  belongs  to  the  Upper 
Silurian  formation.  The  text  highest  summits  are  Nepbin  1 
{2530  feet),  to  tbe  west  of  Lough  Conn,  and  Croagh  Patrick  i 
(2370  feet),  to  the  south  of  Clew  Bay.  The  river  Moy  j 
Bows  northwards,  forming  the  boundary  of  the  county  | 


Longh  Mask  and  Lough  Corrib,  on  the  borders  of  the 
county  with  Galway,  and  Loughs  Conn,  Carrah,  Castlebar, 
Collin,  and  Carrowmore.  Limpstone  is  abundant,  and 
also  iron  ore,  which,  however,  is  not  smelted,  from  want  of 
fueL  There  are  several  valuable  slate  quarries;  and 
ochres,  granite,  and  manganese  are  found. 

Agriculture. — There  are  some  very  fertile  regkms  in 
the  level  portions  of  the  county,  but  in  tha  mountainous 
districts  the  soil  is  poor,  the  holdings  are  subdivided 
beyond  the  possibility  of  affording  proper  sustenance  to 
their  occupier*,  and,  except  where  fishing  is  combined  with 
agricultural  operations,  the  circumstances  of  the  peasantry 
are  among  tbe  roost  wretched  of  any  district  of  Ireland. 

In  1881  there  ware  179,843  seres,  or  less  than  one-eighth  of  tha 
whole  arm,  under  crop*,  while  646,040  were  pasture,  10,702  woods 
and  621,878  waste.  The  total  number  of  holdings  in  1881  waa 
17, CM,  of  which  22,914  were  less  than  16  acre*  In  extent,  and 
9386  between  15  and  30  acres  The  following  table  shows  the 
areas  tinder  the  principal  crops  in  1&SS  and  1682 
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Hones  between  1355  and  1882  increased  from  17,631  to  18,060, 
of  which  12, 150  were  used  solely  for  agricultural  purposes.  The 
number  of  cattle  in  1855  was  158,383,  and  in  1882  it  was  162,881  j 
of  which  63,168  were  milch  cows.  8heep  in  1855  numbered 
265,448,  and  \n  1882  only  226,609,  although  in  1880  there  were  ss 
many  ai  271,282.  Pigs  in  1882  numbered  62,227.  goat*  5987,  and 
poultry  632,432.  According  to  the  latest  return  the  land  was 
divided  imong  1483  proprietors,  who  possessed  1.808,867  acres,  at 
an  annual  rateable  value  of  £320,140,  the  rateable  valae  per  acre 
being  4a  8d.  The  average  sire  of  the  properties  was  888  acres. 
No  fewer  than  21  proprietors,  possessed  upwards  of  10,000  acres, 
and  of  these  8 possessed  upward*  of  20,000,  viz  . Marquis  of  Sligo, 
114,881  acres;  Viscount  Dillon,  88,749;  Sir  R.  W.  H.  Palmer, 
Bart.,  80,990 ; Earl  of  Lucan.  60,670 ; T.  8.  Carter,  87,778 ; G. 
Clive,  35,229  ; Earl  of  Amn,  29,644  : C.  H.  Knot,  24,374. 

Manufactures  m id  Trade.— Come  linen  and  woollen  cloths  are 
manufactured  to  a small  extent.  There  are  very  productive  fishing 
banks  on  the  coast,  especially  in  the  neighbourhood  of  tbe  islands, 
and  Uie  Moy  is  a floe  river  for  salmon.1 

Pad  ways. — The  Great  Northern  and  Wes  Uni  Railway  crosses 
the  county  from  near  Ballyhaunis  to  Westport,  and  a branch  from 
it  runs  north  to  Ardnaree  near  Killala  Bay. 

Administration  and  Population.— The  county  include*  nine 
baronies  and  seventy-three  parishes.  It  is  in  the  CorarsBgbt 
circuit  . Assizes  are  held  at  Castlebar,  and  quarter  sessions  at 
Boltina,  Ball  inrobe,  Belimullet,  Castlebar,  CUremorria,  Swinefard, 
and  Westport  There  are  twenty-two  patty  sessions  districts 
within  the  esunty,  and  portions  of  two  other  districts.  It  includes 
the  seven  poor-law  unions  of  Bellninllet,  Castlebar,  Claremom*, 
Killala,  Newport,  Swineford,  and  Westport,  and  part  of  the  unions 
of  Beilina,  Btfllinrobe,  and  Cutlerea.  It  is  in  the  Dublin  military 
district,  subdistrict  of  Galway  ; and  there  are  barrack  stations  at 
Castlebar,  BalUniobs,  Westport,  F oxfonl,  and  Ballaghaderreen.  la 
the  Irish  parliament  two  members  were  returned  for  the  county, 
and  two  foe  the  borough  of  Castlebar,  but  at  the  Union  Castlebar 
war  disfranchised. 

From  77,508  in  1760 'the  population  gradually  increased  till  in 
1841  it  was  888,887,  but  in  1851  it  had  diminished  to  274, 499,  ia 
1871  to  246,030,  and  in  1881  to  245,212,  of  whom  119,421  were  males 
and  125,791  females.  The  county  contains  a portion  (with  4318 
inhabitants)  of  the  township  of  Beilina,  the  townships  of  Castlebar, 
3856,  sad  Westport,  4469,  and  the  town  at  Boilinrobo,  2286.  The 
number  of  emigrants  from  1st  May  1861  to  31st  December  1881  was 
85,431.  The  number  of  emigrants  in  1881  was  4468,  or  a proper* 
turn  of  18 ’4  to  every  1000  of  the  population.  The  death  -rate  to 
every  1000  of  the  population  for  10  veers  ending  31s<  March  1681 
was  13  8,  tbe  birth-rate  27  T,  end  the  marriage- rate  8 9.  Homan 
Catholics  in  1881  numbered  238,262,  Episcopalians  6576*  Presby- 
terians 925,  and  Methodist*  276.  la  1881  as  many  n 8808 
persons  could  sprek  Irish  only,  and  138,930  Irish  and  English. 

History  and  Antiquities.  —The  name  given  by  Ptokmy  to  te 
inhabitants  of  this  district  of  Ireland  was  K agnate.  Enria  i 
Mayu  wo»  the  scene  of  tha  landing  of  tha  chi  >1  colony  of  the  Pi 
bolgs,  asd  the  battle  which  La  said  to  have  resulted  in  the  ovtrthrq 
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Ind  almost  annihilation  of  this  tribe  took  place  also  in  this  connty, 
at  Moytura  near  Cong.  Along  with  the  greater  part  of  Connaught 
it  was  granted  by  King  John  to  Hubert  de  Burgo,  but  after  the 
rebcUiou  against  William  de  Btirgo,  third  carl,  headed  by  Mac 
William  Oughter,  the  whole  provina:  of  Connaught  remained  nearly 
independent  of  British  role  till  the  time  of  Elizabeth.  In  the 
eleventh  year  of  her  reign  Mayo  was  imde  shire  ground,  taking  its  | 
name  from  the  monastery  of  Maio  or  Mageo,  which  was  the  see  of  1 
a hidiop.  Even,  however,  after  this  period  the  Mac  Williams  con-  I 
tinned  to  exercise  very  great  authority.  Large  confiscations  of  the 
estates  in  the  conntv  were  made  in  1588,  on  the  termination  of  the  : 
warn  oi  1G41,  and  after  the  restoration  of  the  Stuarts.  Killala  was 
the  scene  of  tho  landing  of  a French  squadron  in  connexion  with  the 
rebellion  of  1798. 

There  are  four  round  towers  in  the  county, — at  Killala,  Turlogh, 
Kotfick,  and  Bal  or  Ballsgh.  The  monasteries  were  mimcrous, 
and  many  of  them  of  considerable  importance — the  principal  being 
those  at  Mayo,  Ballyhaunis,  Cong,  lial  Unrobe,  Ballintober.  Bur- 
rtslmolc.  Cross  or  Holycross  in  the  peninsula  of  Mullet,  Moyne, 
Rosserick,  and  Strade.  Of  the  old  castics  the  most  notable  are 
Downpatrick,  on  aclilF  300  feel  in  hciglit  projecting  into  the  sea, 
Kbckrlevt  near  Newport,  said  to  have  been  built  by  tlie  celebrated 
Grace  O'Malley.  Ballylahan  Castle  near  Foxford,  and  Duel  Castle 
near  Ballina,  at  one  time  the  residence  of  the  uriu  of  Arran. 

MAYOR.  See  Municipality. 

MAYOTTA.  Seo  Cooiores,  vol  vL  p.  220. 

MAYSVILLE,  a city  of  the  United  Status,  the  capital 
of  Mason  county,  Kentucky,  lies  on  the  south  bank  of  the 
Ohio,  69  miles  north-eo&t  of  Lexington  by  rail  Settled 
in  1784  and  incorporated  in  1833,  it  ha*  grown  into  a 
busy  place  of  5220  inhabitants  (1880),  with  several  good 
qndlic  buildings,  Bour-mills,  plough- factories,  Ac.,  and  is 
one  of  the  principal  hemp-markets  iu  the  States. 

MAZAMET,  an  industrial  town  in  the  department  of 
Tarn,  France,  stands  on  the  northern  alopo  of  the  Monta- 
gues Noire*  (part  of  the  Cevennes),  and  on  tho  Arnette,  a 
tributary  of  the  Tarn  by  the  Agout  In  last  century  it 
was  an  insignificant  village,  but  at  present  it  has  14,000 
inhabitants,  an  increase  of  prosperity  due  to  the  introduction 
by  M,  Houles  (whose  statue  stands  in  the  public  square) 
of  the  manufacture  of  a particular  kind  of  woollen  fabric 
sold  almost  exclusively  in  France.  The  factories,  driven 
by  water-power,  have  a total  of  45,000  spindles,  and  an 
annual  turnover  of  from  15  to  18  millions  of  francs. 
Mazamet  is  connected  by  a branch  line  of  railway  with 
the  town  of  Castres. 

MAZANDARAN,  a province  of  northern  Persia,  lying 
between  the  Caspian  Sea  and  the  Elburz  range,  and 
bounded  E and  W.  by  tho  provinces  of  Astntbid  and 
GilAn  respectively,  is  220  miles  iu  length  and  60  mile*  in 
(mean)  breadth,  with  an  area  of  about  10,000  square  miles 
and  a population  estimated  at  from  150,000  to  200,000. 
Mazandar&n  comprises  two  distinct  natural  regions  present- 
ing the  sharpest  contrasts  in  their  relief,  climate,  and  pro-  ! 
ducts.  In  the  north  the  Caspian  is  encircled  by'thc  level  and 
swampy  lowlands,  varying  in  breadth  from  10  to  30  miles, 
partly  under  impenetrable  jungle,  partly  under  rice,  cotton, 
sugar,  and  other  crops.  This  section  is  fringed  northwards 
by  the  sandy  beach  of  the  Caspian,  here  almost  destitute 
of  natural  harbours,  and  rises  somewhat  abruptly  inland 
to  the  second  section,  comprising  tho  northern  slopes  and 
spurs  of  the  Elburz,  which  approach  at  some  points  within 
1 or  2 miles  of  the  sea,  and  which  are  almost  everywhere 
covered  with  dense  forest.  Tho  lowlands,  rising  but  a 
few  fuel  abovo  the  Caspian,  and  subject  to  frequent  flood- 
ings, are  extremely  malarious,  while  the  highlands,  culmina- 
ting with  the  magnificent  Damavand  (18,600  feet),  enjoy 
a tolerably  salubrious  climate.  But  the  climate,  generally 
hot  and  moist  in  summer,  is  everywhere  capricious  and  liable 
to  sudden  changes  of  temperature,  whence  the  prevalence  of 
rheumatism,  dropsy,  and  especially  ophthalmia,  noticed  by 
ml)  travellers.  Snow  falls  heavily  on  the  uplands,  where  it 
often  lies  for  weeks  on  the  gTound.  The  direction  of  the 
long  sandbanks  at  the  river  mouths,  which  .privet  with  ! 
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remarkable  uniformity  from  west  to  east,  shows  that  the 
prevailing  winds  blow  from  the  west  and  north-west.  ^Tha 
rivers  themselves,  of  which  there  aro  a*  many  as  fifty,  are 
little  more  than  mountain  torrents,  all  rising  on  the  northern 
slopes  of  Elburz,  flowing  mostly  iu  independent  channels  to 
the  Caspian,  and  subject  to  sudden  freshets  and  iuuudation* 
along  their  lower  course.  The  chief  are  the  Safed-nid 
on  the  Gflan  frontier,  the  L&r,  Hari-riid,  Alain-nid, 
Rihtam-rdd,  and  ll&rez,  and  all  are  well  stocked  with  trout, 
mullet  (safed  mAhl),  carp,  sturgeon,  and  other  fish,  which 
with  rice  form  the  staple  food  of  the  inhabitants,  and  supply 
large  quantities  of  caviare  for  tho  Russian  market  Near 
their  mouths  the  rivers,  running  counter  to  the  prevailing 
winds  and  waves  of  tho  Caspian,  form  loug  saud-hills  29 
to  30  feet  high  and  about  200  yards  broad,  behind  which 
ftTe  developed  tho  so-called  mdrd-db,  or  “dead  waters,” 
stagnant  pools  and  swamps  characteristic  of  this  ccast,  and 
a chief  cause  of  its  unhcalthincss. 

The  province  abounds  in  iron  ores  and  in  mineral  pitch 
in  every  state  of  transition  from  pure  petroleum  to  the 
finest  naphtha.  The  chief  cultivated  plants  are  rice, 
cotton,  sugar,  a little  silk,  and  fruits  in  great  variety, 
including  several  kinds  of  the  orange,  lemon,  and  citron. 
Some  of  the  slopes  are  covered  with  extensive  thickets  of 
the  pomegranate,  and  the  wild  vine  climbs  to  a great 
height  round  the  trunks  of  the  forest  trees.  These 
woodlands  are  haunted  by  the  tiger,  panther,  bear,  wol^ 
and  wild  boar  in  considerable  numbers  Of  the  domestic 
animals,  all  remarkable  for  their  small  size,  the  chief  are 
the  black,  humped  cattle  somewhat  resembling  the  Indian 
variety,  the  yabti  (a  sturdy  breed  of  horses),  and  sheep 
and  goats. 

Kimteir,  Frazer,  and  other  observers  speak  unfavourably  of  the 
Mazandarani  people,  whom  they  describe  as  very  ignorant  ami 
bigoted,  arrogant,  rudelv  inquisitive,  and  alinoat  insolent  towards 
struugers.  The  peasantry,  however,  although  called  the  “ Boeotians 
of  Persia,”  are  tar  from  dull,  and  betray  much  shrewdness  where 
their  interests  are  concerned.  In  the  healthy  districts  they  are 
•tout  and  well  made,  and  are  the  moot  warlike  race  in  Persia,  fur- 
nishing 5000  cavalry  and  12,000  foot  to  the  Government.  Of  the 
latter  2000  aro  always  in  attendance  on  the  shah  at  Tehran.  They 
•peak  a marked  and  somewhat  rude  Persian  dialect ; but  aTuiki 
idiom  closely  akin  to  the  Turkoman  is  still  current  amongst  tha 
foreign  tribe*,  although  they  have  mostly  already  paused  from  the 
nomad  to  the  settled  state.  Of  these  intruders  the  most  numerous 
are  the  Modaunlii,  Khojchrnnd,  and  Abdul  Maleki,  originally  of 
Lck  or  Kurd  stork,  besides  branches  of  the  royal  Afslur  aud  K ajar 
tribe*  of  tTurki  descent.  All  these  aro  exempt  from  taxes  in  con- 
sideration of  their  military  wervicc. 

The  export  trade  is  chiefly  with  Rntsi*  through  Baku,  when 
broadcloths,  flour,  saffron,  and  bar  iron  are  taken  in  exchange  for  the 
white  and  coloured  calicoes,  caviare,  rice,  and  raw  cotton  of  Mazan- 
daran.  Owing  to  the  almost  impenetrable  character  of  the  country, 
there  are  scarcely  any  roa  da  accessible  to  wheeled  carriage*,  aud  the 
great  causeway  of  Shah  Abbas  has  in  many  places  even  duapjeaied 
under  the  jungle.  Two  routes,  however,  had  to  Ti-hrdn,  one  by 
Firoz  Koh,  180  miles  long,  tho  other  by  Inrijin,  114  mile*  long, 
both  in  tolerably  good  repair.  Except  where  crossed  by  these 
routes  the  Elburz  forms  an  almost  impassable  barrier  to  the  south. 

The  administration  is  in  the  hands  of  the  prince  governor,  a bo 
appoints  most  of  the  beglerbeg*  and  governors  of  the  nure  dis- 
tricts of  Amiil,  Barfaidsh,  Mashhad -i-Sar,  fcdri,  Aslirsf,  Farah-il>dd, 
Tennaeorben,  KelUuristnk,  nnd  Khjur  into  which  the  province  is 
divided.  There  ia  fair  security  for  life  and  property ; and,  although 
otherwise  indifferently  administered,  the  country  is  quite  fret-  from 
marauders  or  local  disturbances.  Tho  revenue  is  abqgit  105,000 
tomans,  of  w hich  nothing  goes  to  the  state  treasury,  all  boing  requii  cd 
for  the  governors,  troops,  pension*,  and  police.  The  capital  is  Sari, 
the  other  chief  town*  being  Birfaiosh,  Mashhad-i-Sar,  Abhraf,  and 
Fa  rah -a  bud. 

M AZARIN,  Julia  (1C02-1C61),  cardinal,  the  suc- 
cessor of  Richelieu,  and  forerunner  of  Lout*  XIV.,  wasYke 
elder  son  of  Pietro  Mazarini,  the  intendant  of  the  house- 
hold of  Philip  Colunoa,  and  of  his  wife  Ortensia  RufTalini, 
a connexion  of  the  Colonnns.  and  was  bom  at  Piscina  in 
1 the  Abruzzi  on  July  14,  1602.  He  was  educated  by  the 
! Jesuits  at  Rome  till  his  seventeenth  year,  w hen  he  nccom- 
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panied  Jerome  Colonna  as  chamberlain  to  the  university 
of  Alcala  in  Spain.  There  he  distinguished  himself  more 
by  his  love  of  gambling  and  his  gallant  adventures  than 
by  study,  but  made  himself  a thorough  master,  cot  only 
of  the  Spanish  language  and  character,  but  also  of  that 
romantic  fashion  of  Spanish  love-making  which  was  to 
help  him  greatly  in  after  life,  when  ho  became  the  servant 
of  & Spanish  queen.  On  his  return  to  Rome  he  took  his 
degree  as  Doctor  Utriusque  Juris,  and  then  became  captain 
of  infantry  in  the  regiment  of  Colonna,  which  took  part 
in  the  war  in  the  Valtelline.  During  this  war  he  gave 
proofs  of  much  diplomatic  ability,  and  Pope  Urban  VIIL 
entrusted  him,  in  1620,  with  the  difficult  task  of  putting  an 
end  to  the  war  of  the  Mantuan  succession.  His  success 
marked  him  out  for  further  distinction.  He  was  presented 
to  two  canonries  in  the  churches  of  St  John  Lateran  and 
Sta  Maria  Maggiore,  although  he  had  only  taken  the  minor 
orders,  and  had  never  been  consecrated  priest ; he  negotiated 
the  treaty  of  Turin  between  France  and  Savoy  in  1632, 
became  vice-legate  at  Avignon  in  1634,  and  nondo  at  the 
court  of  France  from  1634-36.  But  he  began  to  wish  for 
a wider  sphere  than  papal  negotiations,  and,  seeing  that  he 
had  no  chance  of  becoming  a cardinal  except  by  the  aid  of 
some  great  power,  he  accepted  Richelieu’s  offer  of  entering 
the  service  of  the  king  of  France,  ar.d  in  1639  became  a 
naturalized  Frenchman.  In  1640  Richelieu  sent  him  to 
6avoy,  where  the  regency  of  Christine,  the  duchess  of 
Savoy,  and  Bister  of  Louis  XIII.,  was  disputed  by  her 
brothers-in-law,  the  princes  Maurice  and  Thomas  of  Savoy, 
and  he  succeeded  not  only  in  firmly  establishing  Christine 
but  in  winning  over  the  princes  to  France.  This  great 
service  was  rewarded  by  his  promotion  to  the  rank  of 
cardinal  on  the  presentation  of  the  king  of  France  in 
December  1641.  On  the  4th  December  1642  Cardinal 
Richelieu  died,  and  on  the  very  next  day  the  king  sent  a 
circular  letter  to  all  officials  ordering  them  to  send  in  their 
reports  tc  Cardinal  Mazarin,  as  they  had  formerly  done 
to  Cardinal  Richelieu.  Mazarin  was  thus  acknowledged 
■apreme  minister,  but  he  still  had  a difficult  part  to  play. 
The  king  evidently  could  not  live  long,  and  to  preserve 
power  he  must  make  himself  necessary  to  the  queen,  who 
would  then  be  regent,  and  do  this  without  arousing  the 
suspicions  of  the  king  or  the  distrust  of  the  queen.  His 
measures  were  ably  taken,  and  when  the  king  died  on 
May  14,  1643,  to  every  one’s  surprise  her  husband’s 
minister  remained  the  queen's.  The  king  had  by  a royal 
edict  cumbered  the  queen-regent  with  a council  and  other 
restrictions,  and  it  was  necessary  to  get  the  parlement  of 
Paris  to  overrule  the  edict,  and  make  the  queen  absolute 
regent,  which  was  done  with  the  greatest  complaisance. 
Now  that  the  queen  was  all-powerful,  it  was  expected  she 
would  at  once  dismiss  Mazarin  and  summon  her  own 
friends  to  power.  One  of  them,  Potier,  bishop  of  Beauvais, 
already  gave  himself  airs  as  prime  minister,  but  Mazariu 
had  had  the  address  to  touch  both  the  queen’s  heart  by 
bis  Spanish  gallantry  and  her  desire  for  her  son’s  glory  by 
bis  skilful  policy  abroad,  and  he  found  himself  able  easily 
to  overthrow  the  clique  of  Important*,  as  they  were  called. 
That  skilful  policy  was  shown  in  every  arena  on  which  the 
great  Thirty  Years’  War  was  being  fought  out  Mazarin 
had  inherited  the  policy  of  France  during  the  Thirty 
Years’  War  from  Richelieu.  He  had  inherited  his  desire 
for  the  humiliation  of  the  house  of  Austria  in  both  its 
branches,  his  desire  to  push  the  French  frontier  to  the 
Rhine  and  maintain  a counterpoise  of  German  states 
against  Austria,  his  alliances  with  the  Netherlands  and 
with  Sweden,  and  his  four  theatres  of  war-^on  the  Rhine, 
in  Flanders,  in  Italy,  and  in  Catalonia.  This  is  not  the 
place  to  examine  the  campaigns  of  the  last  five  years  of 
the  great  war  (see  Coxd£,  Tukxnnx),  but  it  wad  Mazarin 


atone  who  directed  the  French  diplomacy  6f  the  period. 
He  it  was  who  made  the  peace  of  Bromsebro  between  the 
Danes  and  the  Swedes,  and  turned  the  latter  once  again 
against  the  empire ; he  it  was  who  tent  Lionno  to  make 
the  peace  of  Castro,  and  combine  the  princes  of  North  Italy 
against  the  Spaniards,  and  who  made  the  peace  of  Ultn 
between  France  and  Bavarii,  thus  detaching  the  emperor’s 
best  ally.  He  made  one  fatal  mistake, — he  dreamt  of  the 
French  frontier  being  the  Rhine  and  the  Scheldt,  and  that 
a Spanish  princess  might  bring  the  Spanish  Netherlands 
as  dowTy  to  Louis  XIV.  This  roused  the  jealousy  of  the 
United  Provinces,  and  they  made  a eeparato  peace  with 
Spain  in  January  1648;  but  the  valour  of  the  French 
generals  made  the  skill  of  the*  Spanish  diplomatists  of  no 
avail,  for  Turenne’s  victory  at  Zusmarahausen,  and  Condi’s 
at  Lens,  caused  the  peace  of  Westphalia  to  be  definitely 
signed  in  October  1618.  This  celebrated  treaty  belongs 
rather  to  the  history  of  Germany  than  to  a Ufa  of  Mazarin  • 
but  two  questions  have  been  often  asked,  whether  Mazarin 
did  not  delay  the  peace  as  long  as  possible  in  order  to 
more  completely  ruin  Germany,  and  whether  Richelieu 
would  have  made  a similar  peace.  To  the  first  question 
Mazarin’s  letters,  published  by  M.  Cheruel,  prove  a complete 
negative,  for  in  them  appears  the  zeal  of  Mazarin  for  the 
peace.  On  the  second  point,  Richelieu's  letters  in  many 
places  indicate  that  hia  treatment  of  the  great  question  of 
frontier  would  have  been  more  thorough,  but  then  he 
would  not  have  been  hampered  in  France  itself. 

We  must  now  notice  that  strange  period  of  the  Fronde 
which  has  always  been  variously  treated,  for  modern 
historians  have  written  its  history  from  many  different 
standpoints,  all  of  which  can  be  categorically  Bupported 
from  the  varying  mdmoires  of  the  principal  actors.  Now, 
however,  thanks  to  the  labours  of  M.  Cousin  on  the  cornets 
of  Mazarin,  which  contain  the  substance  of  L!s  inmost 
thoughts,  and  of  M.  Cheruel  on  the  letters  writtci)  to  and 
by  Mazarin,  it  is  possible  to  construct  a more  accurate  and 
trustworthy  history  of  the  Fronde  than  has  ever  yet  been 
attempted.  It  is  not,  however,  intended  here  to  trace  the 
whole  history  of  the  Fronde,  interesting  as  that  would  be, 
but  merely  to  trace  the  policy  of  Mazarin  throughout  the 
epoch.  The  origin  of  both  the  Frondes  was  partly 
Mazarin’s  faait.  In  1645  the  parlement  of  Paris  had  pro- 
tested against  certain  taxes,  and  had  been  checked  by  a lit 
de  justice;  and  when,  in  1648,  it  united  its  members  in 
the  Chambre  do  Saint  Louis  for  the  general  reform  of  the 
kingdom,  Mazarin  and  the  queen,  instead  of  holding 
another  lit  de  justice,  calling  the  atates-general,  or  trans- 
ferring the  parlement  out  of  Paris,  any  of  which  measures 
would  have  broken  its  power,  foolishly  believed  in  tlie 
influence  of  the  victory  of  Lens,  and  threw  the  people  af 
Paris  on  the  side  of  the  parlement  by  the  arrest  of 
Broussel.  The  Fronde  of  the  princes  and  the  nobles,  ou 
the  other  hand,  was  largely  due  to  Mazarin’s  absorption  of 
political  power.  These  Frondeura  were  not,  like  their 
ancestors,  moved  by  great  religious  and  political  sympathies 
but  by  merely  selfish  aims  for  restoring  the  ol4  licence  of 
duel  and  intrigue,  and  were  only  united  in  one  sentiment, 
hatred  to  Mazarin.  That  this  was  so  was  greatly  Mamin’s 
own  fault;  he  had  tried  consistently  to  play  off  Gaston 
of  Orleans  against  Cond4,  and  their  respective  followers 
against  each  other,  and  had  also,  as  his  carnets  prove, 
jealously  kept  any  courtier  from  getting  into  the  good 
graces  of  the  queen-regent  except  by  his  means,  so  that  it 
was  not  unnatural  that  the  nobility  should  hate  him,  while 
the  queen  found  horself  surrounded  by  his  creature*  alone. 
Events  followed  each  other  quickly  ; the  day  of  the 
barricades  was  followed  by  the  peace  of  Ruel,  the  peace  of 
Ruel  by  the  arrest  of  the  princes,  by  the  battle  of  Rethel, 
and  Mazarin'a  exile  to  Bruhl  before  the  union  of  the  two 
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Frondes.  It  was  while  in  exile  fctBrQhl  that  Mazarin  saw 
the  mistake  be  had  made  in  isolating  himself  and  the 
•queen,  and  that  his  policy  of  balancing  every  party  in  the 
state  against  each  other  had  made  every  party  distrust  him. 
So  by  his  counsel  the  queen,  while  nominally  in  league 
with  De  Retz  and  the  parliamentary  Fronde,  laboured  to 
form  a purely  royal  party,  wearied  by  civil  dissensions, 
who  should  act  for  her  and  her  son's  iuterest  alone,  under 
the  leadership  of  Mathieu  Mold,  the  famons  premier 
president  of  the  parlement  of  Paris.  The  new  party 
grew  in  strength,  and  in  January  1052,  after  exactly  a 
year’s  absence,  Mazarin  returned  to  the  court.  Turenne 
had  now  become  the  royal  general,  and  out-manoeuvred 
Condd,  while  the  royal  party  at  last  grew  to  such  strength 
in  Paris  that  Condd  had  to  leave  the  capital  and  France. 
In  order  to  promote  a reconciliation  with  the  parlement  of 
Paris,  Mazarin  had  again  retired  from  court,  this  time  to 
Sedan,  in  August  1632,  but  he  returned  finally  in  February 
1633.  Long  had  been  the  trial,  and  greatly  had  Mazarin 
been  to  blame  in  allowing  the  Frondes  to  come  into 
existence,  but  he  had  retrieved  his  position  by  founding 
that  great  royal  party  which  steadily  grew  until  Louis  XIV. 
could  fairly  have  said  4‘  L’Etat,  c’est  mol"  As  the  war 
had  progressed,  Mazarin  had  steadily  followed  Richelieu’s 
policy  of  weakening  fhe  nobles  on  their  country  estates. 
Whenever  he  had  an  opportunity  he  destroyed  a feudal 
castle,  and  by  destroying  the  towers  which  commanded 
nearly  every  town  in  France,  ha  freed  such  towns  as 
Bourges,  for  instance,  from  their  long  practical  subjection 
to  the  neighbouring  great  lord. 

The  Fronde  over,  Mazarin  had  to  build  up  afresh  the 
power  of  France  at  home  and  abroad.  It  is  to  his  Bharne 
that  he  did  so  little  at  Lome.  Beyond  destroying  the 
brick  and  mortar  remains  of  feudalism,  he  did  nothing  for 
tbe  people.  But  abroad  his  policy  was  everywhere  success- 
ful, and  opened  the  way  for  the  policy  of  Louis  XIV.  He 
at  first,  by  means  of  an  alliance  with  Cromwell,  recovered 
the  north  western  cities  of  France,  though  at  the  price  of 
yielding  Dunkirk  to  the  Protector.  On  the  Baltic,  France 
guaranteed  the  treaty  of  Oliva  between  her  old  allies 
Sweden,  Poland,  and  Brandenburg,  which  preserved  her 
influence  in  that  quarter.  In  Germany  he,  through 
Lionne,  formed  the  league  of  the  Rhine,  by  which  the 
states  along  the  Rhine  bound  themselves  under  the  head- 
ship of  France  to  be  on  their  guard  against  tho  house  of 
Austria.  By  such  measures  Spain  wa?  induced  to  sue  for 
peace,  which  was  finally  signed  in  the  Isle  of  Pheasants  on 
the  Bidassoa,  and  which  is  known  as  the  treaty  of  the 
Pyrenees  By  it  Spain  recovered  Franche  ComW,  but 
ceded  to  Franco  Roussillon,  and  much  of  French  Flanders; 
and,  what  was  of  greater  ultimate  importance  to  Europe, 
Louis  XIV.  was  to  marry  a Spanish  princess,  who  was  to 
renounce  her  claims  to  the  Spanish  succession  if  her  dowry 
was  paid,  which  Mazarin  knew  could  not  happen  at  present 
from  the  emptiness  of  the  Spanish  exchequer.  He  returned 
to  Paris  in  declining  health,  and  did  not  long  survive  the 
unhealthy  sojourn  on  the  Bidassoa ; after  some  political 
instruction  to  his  young  master,  he  passed  away  at 
Vincennes  on  March  9,  1661,  leaving  a fortune  estimated 
at  from  13  to  40  million  livres  behind  him,  and  his 
nieces  married  into  the  greatest  families  of  France  and 
Italy. 

Tbe  man  who  could  have  had  *uch  success,  who  could  have  made 
the  treaties  of  Westphalia  and  the  Pyrenees,  who  could  have 
weathered  the  storm  of  tho  Fronde,  and  left  France  at  peace  with 
itpclf  and  with  Euro|>c  to  Louta  XIV.,  must  have  been  a great  man ; 
ami  historians,  relying  too  much  on  the  brilliant  memoirs  of  hia 
adversaries,  like  Do  Retz,  are  apt  to  rauk  him  too  low.  That  ho  had 
many  a petty  fault  there  can  be  no  doubt ; that  he  was  avaricious 
and  double-dealing  vro9  also  undoubted;  and  hia  carnets  show  to 
what  unworthy  means  he  had  recourse  to  maintain  hia  influence  over 
the  quean.  What  that  influence  was  w ill  be  always  debated,  but 


both  hia  carnets  and  the  Bhihl  letters  show  that  a real  personal 
affection,  amounting  to  passion  on  the  queen’s  part,  existed. 
Whether  they  ware  ever  married  may  be  doubted;  but  that  hypo* 
thesis  is  made  more  possible  by  hi.  Cheruel  s having  been  able  to 
prove  from  Mamin's  letters  that  tho  cardinal  himself  had  never 
taken  more  than  the  minor  orders,  which  could  always  be  thrown 
off.  With  regard  to  France  he  played  a more  patriotic  part  than 
Condo  or  Turenne,  for  ho  nover  treated  with  the  Spaniards,  and  hit 
letters  show  that  in  the  midst  of  his  difficulties  bo  followod  with 
intense  eagerness  every  movement  ou  tho  frontiers.  It  is  that 
immense  mass  of  letters,  now  in  courso  of  publication,  that  prove 
the  real  greatness  of  the  statesman,  and  disprove  Do  Rctz's  portrait, 
which  is  carefully  arranged  to  show  off  his  enemy  against  the  might 
of  Richelieu.  To  concede  that  tho  master  was  tho  greater  man  ami 
tho  greater  statesman  docs  not  imply  that  Mazarin  was  but  a foil 
to  his  predecessor.  It  is  true  that  we  find  none  of  those  deep 
plana  for  the  internal  prosjterity  of  Fiance  which  shine  through 
Richelieu's  policy.  Mazarin  was  uot  a Frenchman,  but  a citizen  of 
the  world,  and  always  paid  moat  attention  to  foreign  affaire;  in  his 
letters  sll  that  could  teach  u diplomatist,  is  to  be  found,  broad 
general  views  of  policy,  minute  details  carefully  elaborated,  keen  in* 
sight  into  men’s  characters,  cunning  directions  when  to  dissimulate 
or  when  to  be  frank.  From  first  to  last  the  diplomatist  peeps 
forth,  and  gives  the  key  to  his  character,  and  to  tho  causes  of  lus 
success.  Italian  though  he  was  by  birth,  education,  and  nature, 
Franco  otrod  him  a great  debt  for  his  skilful  management  during  the 
early  years  of  Louis  XIV.,  and  the  king  owed  him  yet  more,  for  he 
had  not  only  transmitted  to  him  a nation  at  peace,  bat  had  educated 
for  him  hu  great  servants  Le  TelUer,  Lmnn»,  and  Colbert 
literary  inen  owed  him  also  much;  not  only  did  he  throw  his 
famous  library  open  to  them,  but  he  pensioned  all  their  leaders, 
including  Descartes,  Voiture,  Balzac,  and  Pierre  Corneille.  The 
last-named,  the  greatest  of  them  all,  did  not  care  for  Mazarin  as  a 
roaster  only,  but  as  a statesman : he  was  a profound  royalist, 
eving  thst  absolutism  alone  could  save  France  from  the  horrors 
of  religious  wars,  or  the  selfish  turbulence  of  a Fronde,  and  to 
Mazarin  he  applied,  with  an  adroit  allusion  to  his  birthplace,  in  the 
dedication  of  his  Fompte,  the  line  of  Virgil— 

«‘Tu  regcre  imperio  populos,  Roman*,  memento. * 

All  the  earlier  works  on  Mazarin,  and  early  accounts  of  his  ad- 
ministration , of  which  the  beat  were  Bazin  s H Moire  de  France 
sous  Louie  XIII.  el  sous  le  Cardinal  Mazarin,  4 vola,  1846,  and 
8aiot-Aulaire’s  Histoare  de  la  Fronde,  have  been  superseded  by  M. 
Charnel's  admirable  Histoire  de  France  pendant  la  minorild  de 
Louie  XIV'.,  4 vols.,  1879-80,  which  covers  from  1643-51,  and 
its  sequel  H Moire  de  France  sous  le  Ministire  de  Cardinal  Mazarin, 
2 vols.,  1831-82,  which  is  the  first  account  of  the  period  written  by 
one  able  to  aift  the  statements  of  De  Retz  and  the  memoir  writers, 
and  rest  upou  such  documents  ss  Mazarin's  letters  and  camels. 
To  M.  Cheruel  the  Government  of  France  has  entrusted  the  task 
of  editing  Mazarin 'a  Letters,  of  which  two  volumes  have  at  present 
appeared,  which  must  be  careAilly  studied  by  any  student  of  the 
history  of  Franca.  For  his  “ camrtj  " reference  must  be  made  to  II. 
Cousin's  articles  in  the  Journal  des  Savants  ; for  hia  early  life  to 
Cousin’s  Jeunesse  de  Mazarin,  1865,  and  for  the  careers  of  his  nieces 
to  Rente’s  Let  Nieces  de  Mazarin,  1856.  For  the  Mazarinades  or 
aqnibs  written  against  him  in  Paris  during  the  Fronde,  see  Morenu'i 
Bibliographic  des  Mazarinades,  1850,  containing  an  account  of  4082 
Mazarinades.  On  the  Fronde,  also,  consult  Cail  lard  in’s  Hist  air* 
de  Louis  XIV.,  6 vola.,  1875-78,  and  Feillet’a  interesting  Misireau 
temps  de  la  Fronde.  For  hia  foreign  policy,  besides  his  Letters,  sea 
Yalfrey’a  Ungues  de  Lionne,  and  Miguet  s Histoirt  des  Negotiations 
relatives  d la  Succession  (TEspagne.  (H.  M.  8.) 

MAZ ATLAN,  a city  and  seaport  of  Mexico,  in  tho  state 
of  Cinaloa,  on  the  coaat  of  the  Pacific,  near  the  mouth  of 
the  Gulf  of  California,  in  23°  18'  N.  lat  and  106°  56'  W. 
Ion;  . It  occupies  an  attractive  situation,  but,  as  the 
houses  are  for  the  most  part  low,  has  not  an  imposing 
appearance.  The  port  is  often  visited  by  English  and 
American  vessels,  and  is  consequently  the  seat  of  several 
consular  agents.  A large  smuggling  trade  was  formerly 
carried  ou  in  much  the  same  lines  as  the  present  legitimate 
traffic — export  of  bullion,  dye-stuffs,  and  pearls,  and  import 
of  manufactured  goods  from  Europe  and  fruits  and 
vegetables  from  San  Francisco.  In  1878  the  value  of  the 
imports  was  about  £600,000,  that  of  the  exports  about 
£500,000.  Tho  populatio* , which  contains  a large  float- 
ing element,  was  stated  at  1 2,706  in  1871. 

MAZEPPA,  Ivah  St  iPHAXOviTCH  (1644-1709),  a 
Cossack  chief,  best  know  ; as  the  kero  of  one  of  Lord 
i Byron’s  poems,  was  born  in  1644,  of  a poor  but  noble 
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family,  at  Mozephtzui  in  the  palatinate  of  PodulU.,  At  j 
an  early  age  he  became  a ])age  at  the  court  of  John 
Canimir,  king  of  Poland.  After  some  time  he  returned  to 
bis  native  province ; but,  engaging  iu  an  intrigue  with  a 
Polish  matron  of  bigb  rank,  bo  was  detected  by  the  injured 
husband,  and  was  sentenced  to  be  bound  naked  on  the  back 
of  an  untamed  horse.  The  animal  on  being  let  loose  gal- 
loped off  to  its  native  wilds  of  the  Ukraine.  Mazeppa,  half* 
dead  and  insensible,  was  released  from  his  fearful  position, 
and  restored  to  animation  by  some  poor  peasants.  Iu  a 
abort  time  his  agility,  courage,  and  sagacity  rendered  him 
popular  among  the  Cossacks.  He  was  appointed  secretary 
and  adjutant  to  Saraoilovitch,  their  hetman  or  chief,  and  J 
succeeded  that  functionary  in  1687.  The  title  of  prince  | 
was  afterwards  conferred  upon  him  by  liis  frieud  and  , 
patron,  Peter  the  Great,  who  long  believed  confidingly  in 
his  good  faith,  and  banished  or  executed  as  calumnious 
traitors  all  who,  like  Palei,  Kotchubey,  and  Iskra,  ventured 
to  accuse  him  of  conspiriug  with  the  enemies  of  Russia. 
Rent,  however,  upon  casting  off  the  Russian  yoke, 
Mazeppa  became,  in  his  seventieth  year,  and  after  much 
hesitation  and  inconstancy  of  purpose,  an  ally  of  the 
Swedish  monarch,  Charles  XII.  After  the  disastrous 
battle  of  Pultowa,  fought,  it  is  said,  by  his  advice,  Baturin, 
his  capital,  was  taken  and  saeked  by  Meashikoff,  and  his 
"ame  anathematized  throughout  the  churches  of  Russia,  and 
liia  effigy  suspended  from  the  gallows.  A wretched  fugitive, 
he  escaped  to  Bender,  but  ouly  to  end  his  life  by  poison  in 
1709.  Pushkin  made  Mazeppa  the  hero  of  hia  drama 
“ Pultowa." 

MAZZARA  DEL  VALLO,  a dty  of  Italy,  oo  the  ooo&t 

of  Sicily,  in  the  province  Trapani,  13  miles  by  rail  south* 
east  of  Marsala.  It  is  .surrounded  by  a wall  37  feet  in  height, 
strengthened  by  towers  rising  at  intervals;  audit  possesses  j 
a castle  and  a cathedral,  both  founded  by  Coant  Roger  < 
in  the  11th  century.  The  harbour  is  spacious  but  badly 
sheltered  from  the  sooth  winds.  The  population  of  the  city  . 
was  11,756  in  1871 ; that  of  tho  commune  was  10,999  in 
1861  aud  13,505  in  188L 

U*4ua  or  Uazarn  appears  from  Diodorus  Siculoa  fxtii  64)  to 
have  been  a trading  establishment  of  Seim  us,  and  it  was  captured 
by  the  Carthaginian  general  in  400  ac.  on  his  march  against  that 
cuy.  It  was  in  this  neighbourhood  that  tho  Saracens  landed  in 
&27  a.d.;  and  the  name  of  Yal  di  hlazaara  long  indicated  one  of 
the  throe  divuious  of  Sicily. 

MAZZINI,  GiusBPre  (1805-1872),  Italian  patriot,  was 
born  on  June  22,  1805,  at  Genoa,  where  hia  father, 
Giacomo  Muxzini,  was  a physician  in  good  practice,  and  a 
professor  in  the  university.  His  mother  is  described  as 
having  been  a woman  of  greet  personal  faeanty,  as  well  as 
M active  intellect  and  strong  affections.  During  infancy 
and  childhood  his  health  was  extremely  delicate,  and  it 
appears  that  he  was  nearly  six  years  of  aga  before  be  was 
quito  able  to  walk;  long  before  this,  however,  he  had 
learned  to  read,  and  otherwise  begun  to  show  great  intel- 
lectual precocity.  His  first  tutor  was  an  old  priest  who 
taught  him  Latin,  but  his  omnivorous  reading  was  not 
directed  by  any  master.  At  the  age  of  thirteen  he  bt  »an 
to  attend  classes  in  the  faculty  of  arts  at  the  university;  j 
he  afterwards  studied  anatomy  with  a view  to  following  , 
his  father's  profession,  but  finally  (1826)  graduated  in  • 
laws.  Apart  from  his  professional  studies,  he  took  lessons 
fn  music,  English,  and  fencing.  Of  hi?  student  days  little 
more  is  recorded  than  that  his  exceptional  abilities  as  well 
as  the  remarkable  geoerosityend  benevolence  of  his  impulses 
and  arms  were  quickly  recognized  by  his  comrades, — bis 
professors,  however,  having  f re juent  occasion  to  complain 
of  his  disregard  for  conventioi  al  rules.  As  to  his  inner 
lifo  during  this  period,  we  have  i nly  one  brief  but  significant 
sentence ; “ for  a short  time,"  he  says,  “ my  mind  was 
ftomewuai  tainted  bv  the  doctri  cs  of  the  foreign  material-  . 


istic  school ; but  the  study  of  history  and  the  intuition 
of  conscience — the  only  testa  of  truth — soon  led  me  back 
to  the  spiritnalism  of  our  Italian  fathers."  For  some  time 
after  his  admission  as  on  advocate  Mazzini  was  occupied 
iu  the  Ufficio  dei  Povcri ; but,  although  he  seams  to  have 
discharged  the  duties  arising  from  lira  with  teal  and 
success,  he  never  really  overcame  his  repugnance  to  the 
dry  aud  technical  details  of  legal  practice.  The  natural 
bent  of  his  genius  was  towards  literature,  and,  in  the  course 
of  the  four  years  of  hia  nominal  connexion  with  the  legal 
profession,  he  wrote  a considerable  dumber  of  essays  and 
reviews,  some  of  which  have  been  wholly  or  partially 
reproduced  in  the  critical  and  literary  volumes  of  liis  Life 
aud  Writing*.  His  first  essay,  characteristically  enough 
on  “ Dante’s  Love  of  Country,"  was  sent  to  the  editor  of 
the  Autologin  Fiortutina  in  1826,  but  did  not  sppear  until 
some  years  afterwards  in  the*  Subalpino.  He  was  an  ardent 
supporter  of  romanticism  as  against  wliot  he  called  “ literary 
servitude  under  the  name  of  classicism";  and  in  this  interest 
all  his  critiques  (as,  for  example,  that  of  Giannonis  Exilt 
in  the  Indicators  Livorntte,  1829)  were  penned.  But  in  the 
meantime  the  “ republican  instincts  " which  he  tells  us  he 
had  inherited  from  his  mother  had  been  developing,  and  his 
sense  of  the  evils  under  which  Italy  was  groaning  had  been 
intensified ; and  at  the  samo  time  he  became  possessed  with 
the  idea  that  Italians,  and  he  himself  in  particular,  “ could 
and  therefore  ought  to  struggle  for  liberty  of  country.* 
His  literary  articles  accord icgly  became  mo.e  and  more 
suggestive  of  advanced  liberalism  in  politics,  and  led  to 
the  suppression  by  Government  of  the  Indicators  Ge*nm*t 
and  the  Indicators  Livorncse  successively.  Having  joined 
the  Carbonari,  he  soon  rose  to  one  of  the  higher  grades  in 
their  hierarchy,  and  was  entrusted  with  a special  secret 
mission  into  Tuscany;  but,  as  liis  acquaintance  grew,  his 
dissatisfaction  with  the  organization  of  the  society  in- 
creased, and  he  was  already  meditating  the  formation  of  a 
new  association  having  closer  bonds  of  union  and  mare 
definite  aims  when  shortly  after  tho  French  revolution  of 
1830  he  was  betrayed,  while  initiating  a now  member,  to 
the  authorities  of  Piedmont.  He  was  imprisoned  in  the 
fortress  of  Savona  on  the  western  Riviera  for  about  six 
months,  when,  a conviction  having  been  found  impractic- 
able through  deficiency  of  evidence,  he  was  released,  bus 
upon  conditions  involving  so  many  restrictions  of  his  liberty 
that  ho  preferred  tho  alternative  of-  leaving  the  country. 
He  withdrew  accordingly  into  France,  living  chiefly  in 
Marseilles.  While  in  his  lonely  cell  at  Savona,  in  presence 
of  “ those  symbols  of  the  infinite,  the  sky  and  the  sea,* 
with  a greenfinch  for  his  sole  companion,  and  haring  access 
to  no  books  but  **  a Tacitus,  a Byron,  and  a Bible,"  he  had 
finally  become  aware  of  the  great  mission  or  “ a postdate  * 
(as  he  himself  called  it)  of  his  life ; and  soon  after  his  release 
liis  prison  meditations  took  shape  in  the  programmes  of  the 
organization  which  was  destined  soon  to  become  so  famous 
throughout  Europe,  that  of  La  Gioains  Italia , or  Young 
Italy.  Its  publicly  avowed  aims  were  to  be  the  liberation 
of  Italy  both  from  foreign  and  domestic  tyranny,  and  its 
unification  under  a republican  form  of  government ; the 
means  to  be  used  were  education,  and,  where  advisable, 
insurrection  by  guerrilla  bands;  the  motto  was  to  bo 
“ God  and  the  people,"  and  the  banner  was  to  bear  oo  one 
side  the  words  M Unity  ” and  “Independence*  and  on  the 
other  “ Liberty,”  “ Equality,"  and  M Humanity,”  to  describe 
respectively  the  national  and  the  international  aims.  In 
April  1831  Charles  Albert,  “the  cx-Carbonaro  conspirator 
of  1821,"  succeeded  Charles  Felix  on  the  Sardinian  throne, 
and  towards  the  close  of  that  year  Mazzini,  making  himself, 
as  he  afterwords  confessed,  “ the  interpreter  of  a hope  which 
he  did  not  share,"  wrote  the  new  king  a letter,  published 
at  Marseilles,  urging  him  to  take  the  lead  in  the  impending 
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struggle  for  Italian  indcpcndenc*.  Glandestioely  reprinted, 
and  rapidly  circulated  all  over  Italy,  it*  bold  and  outspoken 
words  produced  a great  sensation,  but  so  deep  was  the 
offence  it  gave  to  the  Sardinian  Government  that  orders 
were  issued  for  the  immediate  arrest  and  imprisonment 
of  the  author  should  be  attempt  to  cross  the  frontier. 
Towards  the  end  of  the  same  year  appeared  the  important 
Young  Italy  “Manifesto,"  the  substance  of  which  is  given 
in  the  first  volume  of  the  Life  and  Writing!  of  Mazzini  j 
and  this  was  followed  soon  afterwards  by  the  society's 
Journal,  which,  smuggled  across  the  Italian  frontier,  had 
great  success  in  the  objects  for  which  it  was  written, 
numerous  “ congregations w being-  formed  at  Genoa, 
Leghorn,  and  elsewhere.  Bepresontations  were  conse- 
quently mode  by  the  Sardinian  to  the  French  Government, 
which  issued  in  an  01  Ji*r  fur  Mazetni's  withdrawal  from 
Marseilles  (August  1632);  he  lingered  for  a few  months 
iu  concealment,  but  ultimately  found  it  necessary  to  retire 
into  Switzerland.  From  thiB  point  it  is  somewhat  difficult 
to  follow  the  career  of  the  mysterious  aud  terrible  con- 
spirator who  for  twenty  years  out  of  the  next  thirty  led  a 
life  of  voluntary  imprisonment  (as  ho  himself  tells  ns) 

“ within  the  four  walls  of  a room,"  and  “ kept  no  record 
of  dates,  made  no  biographical  notes,  and  preserved  no 
copies  of  letters."  In  1633,  however,  he  is  known  to  have 
been  concerned  in  an  abortive  revolutionary  movement 
which  took  place  in  the  Sardinian  army;  several  executions 
took  place,  and  he  himself  was  laid  under  sentence  of  death. 
Before  the  close  of  the  same  year  a similar  movement  in 
Genoa  had  been  planned,  but  failed  through  the  youth  and 
inexperience  of  the  leaders.  At  Geneva,  also  in  1833, 
Mazzini  set  ou  foot  L'Europe  Central* , a journal  of  which 
one  of  the  main  objects  was  the  emancipation  of  Savoy ; 
but  he  did  not  confine  himself  to  a merely  literary  agita- 
tion for  this  end.  Chiefly  through  his  agency  a consider- 
able body  of  German,  Polish,  and  Italian  exiles  was 
organized,  and  an  armed  invasion  of  the  duchy  planned. 
The  frontier  was  actually  crossed  on  February  1, 1831,  but 
the  attack  ignominiously  broke  down  without  a shot  having 
been  fired.  Maszini,  who  personally  accompanied  the 
expedition,  is  no  doubt  correct  in  attributing  the  failure 
to  dissensions  with  tho  Carbonari  leaders  in  Paris,  and  1 
to  want  of  a cordial  understanding  betw  een  himself  and 
the  Savoyard  Ramorino,  who  had  been  chosen  as  military 
leader.  In  April  1834  tho  “ Young  Europe  w association 
" of  men  believing  in  a future  of  liberty,  equality,  and 
fraternity  for  all  mankind,  and  desirous  of  consecrating 
their  thoughts  and  actions  to  the  realization  of  that 
future"  was  formed,  also  under  tho  influence  of  Mazzini’s 
enthusiasm  ; it  was  followed  soon  afterwards  by  a “Young 
Switzerland  " society,  having  for  its  leading  idea  the  forma- 
tion of  an  Alpine  confederation,  to  include  Switzerland, 
Tyrol,  Savoy,  and  the  rest  of  the  Alpine  chuin  as  well. 
But  La  Jtune  Suisse  newspaper  was  compelled  to  stop 
within  a year,  and  in  other  respects  tho  affairs  of 
the  struggling  patriot  became  embarrassed.  He  was 
permitted  to  remain  at  Grenchen  in  Solothurn  for  a 
while,  but  at  last  the  Swiss  diet,  yielding  to  strong  and 
persistent  pressure  from  abroad,  exiled  him  about  the  end 
of  1836.  In  January  1837  he  arrived  in  London,  where 
for  many  months  ho  had  to  carry  on  a hard  fight  with 
poverty  and  the  sense  of  spiritual  loneliness  so  touchingly 
described  by  himself  in  the  first  volume  of  the  Life  and 
Writing*.  Ultimately,  as  he  gained  command  of  the 
English  language,  he  began  to  earn  a livelihood  by  writing 
review  articles,  some  of  which  have  since  been  reprinted, 
and  are  of  a high  order  of  literary  merit;  they  include 
papers  on  “Italian  Literature  since  1830“  and  “Paolo 
6arpi  " iu  the  We*tnvnMtr  Etvieio,  articles  ou  “ Lamennais,” 
u George  Sand,"  “ Byrou  and  Goethe " in  the  Monthly 


Chronicle,  and  on  “Lamartine,"  “ GarlyVc." and  “The  Minor 
iWorks  of  Dante  ” in  the  Hrititk  and  Foreign  Revie  tv.  lit 
1839  he  entered  into  relations  w ith  the  revolutionary  com- 
mittees sitting  in  Malta  and  Paris,  oud  in  1840  he  originated 
a working  men’s  association,  and  the  weekly  journal 
entitled  Apostolaio  Pojndmr,  in  which  the  admirable 
popular  treatise  “On  the  Duties  of  Man"  was  commenced. 
Among  the  patriotic  and  philanthropic  labours  undertaken 
by  Mazzini  during  this  period  of  retirement  in  London  may 
be  mentioned  a free  evening  school  conducted  by  himself 
and  a few  others  for  some  years,  at  which  several  hundred* 
of  Italian  children  received  at  least  the  rudiments  of  secular 
and  religious  education.  The  roost  memorable  episode  it* 
bis  life  during  the  same  period  was  perhaps  that  which 
arose  out  of  the  conduct  of  Sir  James  Graham,  the  home 
secretary,  in  systematically,  for  some  months,  opening 
Mazzini’s  letters  as  they  passed  through  the  British  pos>t- 
office,  and  communicating  their  content*  to  the  Neapolitan. 
Government — a proceeding  which  brought  about  the  arrest 
and  execution  of  the  brothers  Handlers,  Austrian  subject** 
who  had  been  planning  au  expedition  against  Naples. 
The  prolonged  discussions  in  parliament,  and  the  report  of 
the  committee  appointed  to  inquire  into  the  matter,  did 
not,  however,  lead  to  any  practical  result,  unless  indeed 
the  incidental  vindication  of  Muzzini'a  character,  which 
had  been  recklessly  assailed  in  tho  course  of  debate. 
Mazzini  did  not  share  tho  enthusiastic  hopes  everywhere 
raised  in  the  ranks  of  tho  Liberal  party  throughout  Europe 
by  the  first  acts  of  Pius  IX.,  in  184G,  but  at  the  same 
time  he  availed  himself,  towards  the  end  of  1847,  of  the 
| opportunity  to  publish  a letter  addressed  to  tlie  new 
pope,  indicating  the  nature  of  the  religious  and  national 
mission  which  the.  Liberals  expected  him  to  undertake. 
The  leaders  of  the  revolutionary  outbreaks  in  Milan 
and  Messina  in  the  beginoitig  of  1848  had  lung  been  in 
secret  correspondence  with  Mazzini ; and  their  action, 
along  with  the  revolution*  in  Paris,  brought  him  early 
in  the  same  year  to  Italy,  where  ho  took  a great  and  active* 
interest  in  the  events  which  dragged  Charles  Albert  into 
an  unprofitable  war  with  Austria;  he  actually  for  a short 
time  bore  arms  under  Garibaldi  immediately  before  the  re- 
occupation  of  Milan,  but  ultimately,  after  vain  attempts  to 
maintain  tho  insurrection  in  the  mountain  districts,  found 
it  necessary  to  retire  to  Lugano.  In  the  bcgiuuhig  of  th& 
following  year  he  was  nominated  a member  of  the  short- 
lived provisional  government  of  Tuscany  formed  after  tho 
flight  of  the  grand-duko,  and  almost  simultaneously,  when 
Rome  had,  in  consequence  of  tlie  withdrawal  of  Pius  IX., 
been  proclaimed  a republic,  he  was  declared  a member  of 
the  constituent  assembly  there.  A month  afterwards,  tho 
battle  of  Novara  having  again  decided  against  Chari** 
Albert  iu  the  brief  struggle  with  Austria,  into  which  ho 
had  once  more  been  drawn,  Mazzini  was  appointed  a 
member  of  the  triumvirate,  with  supremo  executive  power. 
The  opportunity  he  now  bad  for  showing  the  administrative 
ami  political  ability  which  he  was  believed  to  possess  was 
more  apparent  than  real,  for  the  approach  of  the  pro 
fessedly  friendly  French  troops  soon  led  to  hostilities,  and 
resulted  iu  a siege  which  terminated,  towards  the  end  of 
June,  with  the  assembly’s  resolution  to  discontinue  this 
defence,  and  Mazzini's  indignant  resignation.  That  he 
sue  eeded,  however,  for  so  long  a time,  and  in  circum 
stances  so  adverse,  in  maintaining  a high  degree  of  order 
w ithin  the  turbulent  city  is  a fact  that  speaks  for  itself. 
His  diplomacy,  backed  as  it  was  by  no  adequate  physical 
force,  naturally  showed  at  the  time  to  very  great  di  sad  van 
tage,  but  his  official  correspondence  and  proclamations  cai» 
still  be  road  with  admiration  and  intellectual  pleasure,  as 
well  as  hi»  eloquent  vindication  of  the  revolution  in  hia 
published  “ Letter  to  MM.  de  T©oquevill*«.nd  De  Falloux  " 
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The  surrender  of  the  city  on  June  30  was  followed  by 
Mozzini’s  not  too  precipitate  flight  by  wa/  of  Marseilles 
into  Switzerland,  whence  ho  once  more  found  his  way  to 
London.  Here  in  1650  he  became  president  of  the 
National  Italian  Committee,  and  at  the  aame  time  entered 
into  close  relations  with  Ledni-Rollin  and  KosButh.  He 
had  a hand  in  the  abortive  rising  at  Mantna  in  1652,  and 
again,  in  February  1853,  a considerable  share  in  the 
formidable  insurrection  which  broke  out  at  Milan ; once 
more,  in  1854,  he  had  gone  far  with  preparations  for  re- 
newed action  when  his  planB  were  completely  disconcerted 
by  the  withdrawal  of  professed  supporters,  and  by  the  action 
of  the  French  and  English  Governments  in  sending  ships  of 
war  to  Naples.  The  year  1857  found  him  yet  once  more 
in  Italy,  where,  for  complicity  in  short-lived  emeutes  which 
took  place  at  Genoa,  leghorn,  and  Naples,  he  was  again 
laid  under  sentence  of  death.  Undiscouraged  in  the 
pursuit  of  the  one  great  aim  of  his  life  by  any  such  incidents 
as  these,  he  returned  to  London,  where  he  edited  bis  new 
journal  Powers  td  A tione,  in  which  the  constant  burden 
of  his  message  to  the  overcautious  practical  politicians  of 
Italy  was — “I  am  but  a voice  crying  Action;  but  the  state 
of  Italy  cries  for  it  also.  So  do  the  best  men  and  people 
of  her  cities.  Do  you  wish  to  destroy  my  influence  1 Act.n 
The  same  tone  was  at  a somewhat  later  date  assumed  in 
the  letter  he  wrote  to  Victor  Emmanuel,  urging  him  to 
pat  himself  at  the  head  of  the  movement  for  Italian  unity, 
and  promising  republican  support  As  regards  the  events 
of  1859-60,  however,  it  may  bo  questioned  whether, 
through  his  characteristic  inability  to  distinguish  between 
the  ideally  perfect  and  the  practically  possible,  he  did  not 
actually  hinder  more  than  he  helped  the  course  of  events 
by  which  the  realization  of  so  much  of  the  great  dream  of 
his  life  was  at  last  brought  about  As  has  been  said  else- 
where (voi  xiil  p.  487),  if  Mazzini  was  the  prophet  of 
Italian  unity,  and  Garibaldi  its  knight  errant,  to  Cavonr  I 
alone  belongs  the  honour  of  having  been  the  statesman  by 
whom  it  was  finally  accomplished.  After  the  irresistible 
pressure  of  the  popular  movement  had  led  to  the  establish- 
ment not  of  an  Italian  republic  but  of  an  Italian  kingdom, 
Mazzini  could  honestly  enough  write,  *•  I too  have  striven 
to  realize  unity  under  a monarchical  flag/*  but  candour 
compelled  him  to  add,  “The  Italian  people  are  led  astray 
by  a delusion  at  the  present  day,  a delusion  which  has 
induced  them  to  substitute  material  for  moral  unity  and 
their  own  reorganization.  Not  so  L I bow  my  head 
sorrowfully  to  the  sovereignty  of  the  national  will;  but 
monarchy  will  never  number  me  amongst  its  servants  or 
followers.**  In  1865,  by  way  of  protest  against  the  still 
uncancclled  sentence  of  death  under  which  ho  lay,  Mazzini 
was  elected  by  Messina  as  delegate  to  the  Italian  parlia- 
ment, but,  feeling  himself  unable  to  take  the  oath  of 
allegiance  to  the  monarchy,  ho  never  took  his  seat  In 
the  following  year,  when  a general  amnesty  was  granted 
after  the  cession  of  Venico  to  Italy,  the  sentence  of  death 
was  at  lost  removed,  but  he  declined  to  accept  such  an 
“offer  of  oblivion  and  pardon  for  having  loved  Italy  above 
all  earthly  things.**  In  May  1869  he  was  again  expelled 
from  Switzerland  at  the  instance  of  the  Italian  Government 
for  having  conspired  with  Garibaldi ; after  a few  mouths 
spent  in  England  he  set  out  (1870)  for  Sicily,  but  was 
promptly  arrested  at  sea  aud  carried  to  Gacta,  where  he 
was  imprisoned  for  two  months.  Events  soon  made  it 
evident  that  there  was  little  danger  to  fear  from  the  contem- 
plated rising,  and  the  occasion  of  the  birth  of  a prince  was 
seized  for  restoring  him  to  liberty.  The  remainder  of  his 
life,  spent  partly  in  London  and  partly  at  Lugano,  presents 
no  noteworthy  incidents.  For  some  time  his  health  had 
been  far  from  satisfactory,  but  the  immediate  cause  of  his 
s’ealli  Wat  an  attack  of  pleurisy  with  which  he  was  seized 
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at  Pisa,  and  which  terminated  fatally  on  March  10,  1872. 
The  Italian  parliament  by  a unanimous  vote  expressed  the 
national  sorrow  with  which  the  tidings  of  his  death  hod 
been  received,  the  president  pronouncing  an  eloquent  eulogy 
on  the  departed  patriot  as  a model  of  disinterestedness  and 
self-denial,  and  one  who  bad  dedicated  his  whole  life  un- 
grudgingly to  the  cause  of  his  country’s  freedom.  A public 
funeral  took  placo  at  Pisa  on  March  14,  and  the  remains 
were  afterwards  conveyed  to  Genoa. 

The  published  writing*  of  Mazziui,  mostly  occasions!,  are  very 
voluminous,  and  have  nowhere  becu  exhaustively  collected.  The 
fullest  edition  of  them  is  that  begun  by  himself  and  continued  by 
Satti  ( Seritti  edit!  c tnediti  di Giuseppe  Mizzini,  10  volt.,  1861-80); 
many  of  the  moat  inqortaut  are  found  in  the  partially  autoUognpIrf. 
cal  work  ilready  referred  to  {Life  and  Writings  of  Joseph  Mazzini, 
6 vols.,  1664-70),  and  the  two  most  systematic Thoughts  nnn 
Democracy  in  Europe,1*  a remarkable  series  of  criticisms  on  E«n» 
thsmism,  St-Simomanisra,  Fourierism,  and  other  economic  a ad 
socialistic  schools  of  the  day,  and  the  treatise  “ On  the  Duties  of 
Wan,*'  an  admirable  primer  of  ethics,  dedicated  to  the  I tali  m 
working  class-will  bo  found  in  a volume  entitled  Joseph  Mazzini,  a 
Memoir,  by  llrsE.  A.  Venturi  (London,  1876).  Mazzinia  “first  great 
sacrifice,"  he  tells  ns,  was  “the  renunciation  of  the  career  of  litera- 
ture tor  the  more  direct  path  of  political  action,"  and  ss  late  as  18<lt 
we  find  him  still  recurring  to  tne  long-cherished  hope  of  being  able 
to  leave  the  stormy  arena  of  politics  and  consecrate  the  last  years  of 
his  life  to  the  dresm  of  his  youth.  He  bed  specially  contemplated 
three  considerable  literary  undertakings,—*  volume  of  Thoughts  on 
Religion,  a popular  History  of  Italy,  to  enable  the  working  classes 
to  tpprenend  what  he  conceived  to  be  the  “ mission  " of  Italy  he 
God's  providential  ordering  of  the  world,  and  a comprehensive  col- 
lection of  translations  of  ancient  and  modern  classics  into  Italian. 
None  of  these  was  actually  achieved.  No  one,  however,  can  read 
even  the  briefest  and  most  occasional  writing  of  Mazzini  without 
gaining  so  mo  impression  of  the  simple  gnndoar  of  the  man,  the 
lofty  elevation  of  hts  moral  tone,  his  unwavering  faith  in  the 
living  God,  who  is  ever  revealing  Himself  in  the  progressive  develop- 
ment of  humanity.  His  last  pnblio  utterance  is  to  be  found  In  a 
highly  characteristic  article  on  Rensn's  Rt forme  Morale  el  Intel- 
Iceluelle,  finished  on  March  8, 1872,  and  published  in  the  Fortnightly 
Review  for  February  1874.  tj.  8.  BL.) 

1 MAZZOLA.  See  Parmigiano. 

MEAD,  Richard  (1673-1754),  physician,  was  bom  on 
August  11,  1673,  at  Stepney  (near  London),  where  his 
father,  at  one  time  minister  of  tho  parish,  had  been 
ejected  for  nonconformity  in  1662.  He  was  sent  to 
Utrecht,  where  he  studied  for  three  years  under  Graeviua ; 
having  decided  to  follow  the  medical  profession,  he  then 
went  to  Leyden  and  attended  the  lectures  of  Hermann 
and  Pitcairn.  In  1695  he  graduated  in  philosophy  and 
physic  at  Padua,  and  in  the  following  year  he  returned 
to  his  native  place,  entering  at  once  on  a successful 
practice.  His  Mechanical  Account  of  Poisons  appeared  in 
1702,  and  in  1703  he  was  admitted  to  the  Royal  Society, 
to  whose  Transactions  ho  contributed  in  that  year  a paper 
on  the  parasitic  nature  of  scabies.  In  the  same  year  ho 
was  also  elected  physician  to  St  Thomas's  Hospital,  and 
appointed  to  read  anatomical  lectures  at  the  Surgeons* 
H all.  On  tho  death  of  R add  iff g in  1714  Mead  became 
the  recognized  head  of  his  profession ; he  attended  Queen 
Anne  on  her  death  bed,  and  in  1727  was  appointed 
physician  to  George  IL,  having  previously  served  him  in 
that  capacity  when  he  was  prince  of  Wales.  He  died  on 
February  16,  1754.  For  his  place  in  the  annals  of  medical 
science  see  Medicine,  p.  811  of  the  present  volume. 

Besides  the  Mechanical  Account  of  Poisons,  of  which  a second 
edition  appeared  in  1708,  Mead  published  a treatiao  De  Imperio 
Solis  el  Lunas  iis  Corpora  Humana  et  Morbis  inde  Orittndis  (1704), 
A Short  Discourse  concerning  residential  Contagion,  and  the  Method 
to  he  used  to  prerent  it  (1720),  De  Variolis  et  Morlillis  Dissertatio 
(1747),  Mcdica  Sacra,  tive  de  Morbia  insignioribus  qui  in  Bibliis 
memorantur  Comnicntarius  (1748),  On  the  Scurvy  '(1749),  ard 
Monita  et  Preeecpta  Mcdica  (1761).  A Life  of  Mead  by  Dr  Maty 
appeared  in  1758. 

MEADVILLB,  a city  of  the  United  States,  county  seat 
of  Crawford  county,  Pennsylvania,  on  the  left  bank  of 
French  Creek,  a tributary  of  the  Alleghany  river,  aud  af 
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tne  junction  of  the  Franklin  branch  with  toe  main  line  of 
the  New  York,  Pennsylvania,  and  Ohio  Railroad,  102  mile* 
from  Salamanca.  It  is  a well-built  town,  maintains  a 
’arge  trade  with  the  oil  regions,  and  baa  railway  and  other 
machine  works,  glass  works,  woollen  mills,  and  paper  mills. 
The  Mesdville  theological  school  was  established  by  tho 
Unitarians  in  1844;  and  Allegheny  College,  opened  in  1816 
as  a Presbyterian  Church  institution,  has  been  carried  on 
eince  1833  by  the  Methodist  Episcopal  Church.  Meadville 
was  founded  by  General  David  Mead  es  a fortified  post  in 
1789.  In  1816  it  had  only  400  inhabitants;  but  the  num- 
ber was  3703  in  1860,  7103  in  1870,  end  8860  In  188a 
MEASLES  (MorbiUi,  Rubeola)  German,  Maun) 
French,  Rougtoli),  en  acute  infections  disease  occurring 
mostly  in  children.  It  appears  to  have  been  known  from 
an  early  period  in  the  history  of  medicine,  mention  being 
made  of  it  in  the  writings  of  R hares  end  others  of  the 
Arabian  physicians  in  the  10th  century.  For  long,  how- 
ever, its  specific  nature  waa  not  recognised,  and  it  was  held 
to  be  a variety  of  small  pox.  After  the  non-identity  of 
these  two  diseases  had  been  established,  measles  and 
scarlet  fever  continued  to  be  confounded  with  esch  other  ; 
and  in  the  account  given  by  Sydenham  of  epidemics  of 
measles  in  London  in  1670  and  1674  it  is  evident  that 
even  that  accurate  observer  had  not  ea  yet  clearly  perceived 
their  pathological  distinction,  although  it  would  seem  to 
have  been  made  a century  earlier  by  Ingress ias,  a physician 
of  Palermo.  It  is  only  within  a comparatively  recent  period 
that  measles  has  come  to  be  universally  regarded  aa  a 
distinct  and  independent  malady. 

Like  the  other  eruptive  fevers  (exanthemata),  to  which 
class  of  diseases  measles  belongs,  its  progress  is  marked  by 
several  stages  more  or  less  sharply  defined. 

After  the  reception  of  the  contagion  into  the  system  a 
period  of  incubation  or  latency  precedes  the  development 
of  the  disease,  during  which  scarcely  any  disturbance  of 
the  health  ie  perceptible.  This  period  appears  to  vary  in 
duration,  but  it  may  be  stated  as  generally  lasting  for  from 
ten  to  fourteen  days,  whsn  it  is  followed  by  the  invasion 
of  the  symptom)  specially  characteristic  of  measles.  These 
consist  in  the  somewhat  sudden  onset  of  acute  catarrh  of 
the  mucona  membranes.  Sneezing,  accompanied  with  a 
watery  discharge,  sometimes  bleeding,  from  the  noee, 
redness  and  watering  of  the  eyes,  cough  of  a abort, 
frequent,  and  noiay  character,  with  little  or  no  eipec tors- 
ion, hoarseness  of  the  voice,  and  occasionally  sickness  and 
liarrhcea,  are  the  chief  local  phenomena  of  tfiia  stage. 
But  along  with  theee  there  is  well-marked  febrile  disturb- 
ance, the  temperature  being  elevated  (102*-104*  F.),  and 
the  polaa  rapid,  while  headache,  thirst,  and  restlessness  are 
usually  present  to  a greater  or  leas  degree.  In  some 
instances,  however,  these  initial  symptoms  are  so  slight 
that  they  almost  escape  notice,  and  the  child  ie  allowed  to 
associate  with  others  at  e time  when,  as  will  be  afterwards 
seen,  the  eonte^ion  of  the  disease  is  most  active.  In 
rare  caeca,  especially  in  young  children,  convulsions  usher 
in,  or  occur  ia  the  course  of,  this  stage  of  invasion,  which 
lasts  as  a rule  for  four  or  five  days,  the  febrile  symptoms, 
however,  showing  some  tendency  to  undergo  abatement 
after  the  second  day.  On  the  fourth  or  fifth  day  alter  the 
invasion,  sometime*  later,  rarely  earlier,  the  characteristic 
eruption  appears  on  the  skin,  being  first  noticed  on  the 
brow,  cheeks,  chin,  also  behind  the  ears,  and  on  the  neck. 
It  consists  of  email  spots  of  a dusky  red  or  crimson  colour, 
slightly  elevated  above  the  surface,  at  first  isolated,  but 
tending  to  become  grouped.together  into  petchesof  irregular, 
occasionally  ereonontic,  outline,  with  portions  of  akin  free 
from  the  eruption  intervening.  The  lace  acquires  e 
swollen  end  bloated  eppearenoe,  which,  taken  along  with 
the  catarrh  of  the  nostrils  and  eves,  is  almost  characteristic, 
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and  renders  the  diagnosis  at  this  stage  a matter  ef  no 
difficulty.  The  eruption  spreads  downwards  oyer  the  body 
and  limbs,  which  are  soon  thickly  studded  with  the  red 
epota  or  patches.  Sometimes  theee  become  confluent  over 
e considerable  surface,  giving  rise  to  a larger  area  of  uniform 
redneaa.  The  rash  continues  to  come  out  for  two  or  three 
days,  and  ttmn  begins  to  fads  in  the  order  in  which  it  first 
showed  itself,  namely,  from  above  downwards.  By  the  end 
of  about  a week  after  its  first  appearance  scarcely  any  trace 
of  the  eruption  remains  beyond  a faint  staining  of  the  akin. 
Occasionally  during  convalescence  slight  peeling  of  the 
epidermis  takes  place,  but  much  less  frequently  and 
distinctly  than  is  the  case  in  scarlet  fever.  At  the  com- 
mencement of  the  eruptive  stage  the  fever,  catarrh,  and  other 
constitutional  disturbance,  which  were  present  from  the 
beginning,  become  aggravated,  the  temperature  often 
rising  to  103*  or  more,  and  there  is  headache,  thirat, 
furred  tongue,  and  soreness  of  the  threat,  upon  which  red 
patches  similar  to  those  en  the  surface  of  the  body  may 
be  observed.  Thsoe  symptoms  usually  decline  aa  soon  as 
the  rash  has  attained  its  maximum,  and  often  there  occurs 
a sudden  and  extensive  fall  of  temperature,  indicating  that 
the  crisis  of  the  disease  has  been  reached.  In  favourable 
coses  convalescence  proceeds  rapidly,  tho  patient  feeling  per- 
fectly well  even  before  the  rash  has  faded  from  the  akin. 

Measles  may,  however,  occur  in  a very  severe  or 
malignant  form,  in  which  the  symptoms  throughout  are  of 
urgent  character,  the  rash  but  feebly  developed,  and  of  dark 
purple  hue,  while  there  ia  great  prostration  of  strength, 
accompanied  with  intense  catarrh  of  the  respiratory  or 
gastrointestinal  mucous  membrane.  Such  cases,  always 
of  serious  import,  are  happily  rare,  occurring  mostly  in 
circumstances  of  bad  hygiene,  both  as  regards  the  individual 
and  liis'iurrounding*.  On  the  other  hand,  cases  of  measles 
are  often  met  with  of  ao  mild  a form  throughout  that  the 
patient  can  scarcely  be  persuaded  to  submit  to  treatment. 

Measles  aa  a disease  derives  its  chief  importance  in 
the  view  of  medical  men  from  the  risk,  by  no  means  alight, 
of  certain  complications  which  are  apt  to  arise  during  its 
course,  more  especially  inflammatory  aifectiona  of  the 
respiratory  organs.  These  are  most  liable  to  occur  in  the 
colder  seasons  of  the  year  and  in  very  young  and  delicate 
children.  It  has  been  already  stated  that  irritation  of  the 
respiratory  passages  is  one  of  the  symptoms  characteristic 
of  measles,  but  that  this  subsides  with  the  decline  of  the 
eruption.  Not  unfrequently,  however,  these  symptoms, 
instead  of  abating,  become  aggravated,  and  bronchitia  of 
the  capillary  form  (see  Bronchitis),  or  pneumonia,  generally 
ef  the  diffuse  or  lobular  variety  (see  Pneumonia),  impart 
a gravity  to  the  case  which  it  did  not  originally  possess. 
By  far  the  greater  proportion  of  the  mortality  in  measles 
ia  due  to  its  complications,  of  which  those  just  mentioned 
are  the  moet  common,  but  which  also  include  inflam- 
matory affections  of  the  larynx,  with  attacks  resem- 
bling croup,  and  also  dioirhcca  assuming  a dysenteric 
character.  Or  there  may  remain  as  direct  results  of  the 
disease  chronic  ophthalmia,  or  diacharga  from  the  ears,  with 
deafness,  and  occasionally  a form  of  gangrene  affecting 
the  tissues  of  the  month  or  cheeks  and  other  porta  of  the 
body,  leading* to  disfigurement  and  even  endangering  life. 

Apart,  however,  from  those  immediate  risks,  it  deserves 
to  be  home  in  mind  that  in  measlea  there  appears  to  be  a 
tendency  in  many  cases  for  the  disease  to  leave  behind  s' 
weakened  and  vulnerable  condition  of  the  general  health, 
which  may  render  children,  previously  robust,  delicate  and 
liable  to  cheat  complaints,  and  isfin  not  a few  instances  the 
precursor  of  some  of  those  tubercular  affections  to  which 
the  period  of  childhood  and  youth  ia  liable 

These  various  effects  or  seqqelm  of  measles  plainly 
indicate  that  although  in  itself  a comparatively  mild 
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ailment,  it  cannot  safely  be  regarded  mtb  indifference. 
Indeed  it  ia  donbtfnl  whether  any  other  disease  of  early 
life  demands  more  careful  watching  as  to  its  influence  on 
the  health.  Happily  many  of  those  attending  evils  now 
alluded  to  may  by  proper  management  be  averted. 

Measles  is  a disease  of  the  earlier  years  of  childhood. 
Like  other  infections  maladies,  it  is  admittedly  rare,  though 
net  unknown,  in  nurslings  or  infants  under  six  months  old. 
It  ia  comparatively  seldom  met  with  in  adults,  but  this  is 
simply  due  to  the  fact  that  moat  persons  have  undergone 
an  attack  in  early  life,  since,  where  this  has  not  been  the 
case,  the  old  Buffer  equally  with  the  young.  A11  races  of 
men  appear  liable  to  this  disease,  provided  that  which  con- 
stitutes the  essential  factor  iu  its  origin  and  spread  exist*, 
namely,  contagion.  Some  countries  enjoy  long  immunity 
from  outbreaks  of  measles,  but  it  has  frequently  been 
found  in  such  cases  that  when  the  contagion  has  once 
been  introduced  the  disease  extends  with  great  rapidity 
and  virulence.  This  was  shown  fn  two  well-known  Su- 
• tan ccs  in  recent  times, — namely,  the  epidemic  in  the  Faroe 
Islands  in  1846,  where,  within  aix  months  afteTthe  arrival 
of  a single  case  of  measles,  more  than  three-fourths  of 
the  entire  population  were  attacked  and  many  perished ; 
and  the  similarly  produced  and  still  more  destrnctive  out- 
break in  Fiji  in  1875,  in  which  it  was  estimated  that 
about  one-fourth  of  the  inhabitants'  were  cut  off  by  the 
disease  within  a period  of  about  three  months  (see  Fijt). 
In  both  these  cases  the  great  mortality  has  been  ascribed 
to  the  complications  of  the  malady,  specially  induced 
by  ovor-crowding,  by  insanitary  surroundings,  the  absence 
of  proper  nourishment  and  nursing  for  the  sick,  and  the 
utter  prostration  and  terror  of  the  people,  rather  than  to 
any  marked  malignancy  in  the  type  of  the  disease.1  Not 
a few  authorities,  however,  while  fully  recognizing  the 
baneful  effect  of  these  unfavourable  conditions,  are  yef  dis- 
posed to  hold  that  epidemics  of  this  kind,  when  occurring 
in  what  might  be  termed  a virgin  soil,  are  apt  to  possess  an 
innate  severity.  In  many  lands,  such  as  the  United  King- 
dom, measles  is  rarely  absent,  especially  from  large  centres 
of  population,  where  sporadic  cases  are  found  in  greater  or 
less  number  at  all  seasons  Every  now  and  then  epidemics 
arise  from  the  extension  of  the  disease  among  those 
members  of  a community  who  have  not  been  in  some 
measure  protected  by  a previous  attack.  There  are  few 
diseases  so  contagious  as  measles,  and  its  rapid  spread  in 
epidemic  outbreaks  is  no  donbt  due  to  the  well-ascertained 
fact  that  contagion  is  most  potent  in  the  earlier  stages,  even 
before  its  real  nature  has  been  evinced  by  the  characteristic 
appearances  on  the  skin.  Hence  the  difficulty  of  timely 
isolation,  and  the  readiness  w«th  which  the  disease  is 
spread  in  schools  and  families.  There  is  little  doubt  too 
that  the  contagion  may  be  carried  from  ono  place  to  another 
by  persons  themselves  unaffected,  a3  well  as  by  clothing, 
Ac,,  although  its  tenacity  and  activity  in  this  respect  is 
apparently  much  less  marked  than  that  of  small  pox  or 
vcarlet  fever.  Of  the  nature  of  the  infecting  agent  nothing 
certain  is  known.  Recent  investigations  into  the  mode  of 
origin  of  others  of  the  acute  infectious  diseases,  and  the 
discovery  in  the  blood  and  tissues  in  the  case  of  some  of 
them  of  lower  forms  of  organic  life  (bacilli),  which  can  be 
isolated  and  can  by  inoculation  be  mado  to  communicate 
ibe  particular  malady  to  which  they  ore  related,  give 
countenance  to  the  opinion,  now  widely  entertained,  that 
the  infecting  principle  of  the  exanthemata  is  of  this 
nature.  Tho  subject,  however,  is  still  under  investigation, 
and  more  information  is  wanting  before  definite  statements 
can  be  made.  Second  attacks  of  measles  arc  occasionally 
observed,  but  they  are  rare. 


1 TranscicUvnt  of  the  KpiJemistvjfical  Society.  London,  1877. 


Treatment. — Hie  treatment  of  measles  embraces  the 
preventive  measures  to  be  adapted  in  the  case  of  an 
outbreak  by  the  isolation  <ff  Che  sick  at  ns  eiriy  a period 
ns  possible.  Epidemics  have  often,  especially  m 1 united 
localities,  been  curtailed  by  such  a precaution.  In  families 
with  little  home  accommodation  tins  measure  is  frequently, 
for  the  reason  already  referred  to  regarding  the  communic- 
able period  of  the  disease,  ineffectual ; nevertheless  where 
practicable  rt  ought  to  be  tried,  for  it  is  a grave  error 
needlessly  to  expose  the  healthy  children  in  a family  to 
the  risk  of  infection  under  the  idea  that  they  mutt 
necessarily  take  the  disease  at  some  time  or  other.  The 
unaffected  children  should  likewise  be  kept  from  school 
for  a time  (probably  about  three  weeks  from  tho  outbreak 
in  the  family  would  suffice  If  no  other  case  occur  in  the 
interval),  and  all  clothing  fn  contact  with  tho  patient 
should  be  subjected  to  disinfection  or  thorough  washing. 
In  extensive  epidemics  it  is  often  desirable  to  dose  tho 
schools  of  a locality  for  a time.  As  regards  special  treat- 
ment, in  en  ordinary  case  Of  measles  little  is  required 
beyond  what  is  nceesmiy  in  febrile  conditions  generally. 
Confinement  to  bed  in  a somewhat  darkened  room,  into 
which,  however,  air  is  freely  admitted  in  such  a manner  as 
to  avoid  the  risk  of  draughts,  light  nourishing  liquid  diet 
(soups,  milk.  Arc.),  and  mild  diaphoretic  remedies  such  as 
the  acetate  eff  ammonia  or  Tpecacuanha,  are  all  that  is 
necessary  in  the  febrile  stage.  When  the  catarrhal 
symptoms  are  very  severe,  the  hot  both  or  warm  packing  to 
the  body  generally  or  to  the  clrest  and  throat  afford  relief, 
and  the  same  measures  way  with  advantage  he  adopted 
should  the  eruption  bo  but  feebly  developed  or  tend  to 
recede,  and  especially  should  convulsions  set  in.  The 
serious  chest  complications  of  meisles  are  to  be  dealt 
with  by  those  measures  applicable  for  the  relief  of  the 
particular  symptoms  (see  Bronchitis,  Pneumonia).  The 
inhalation  of  vapour  and  the  use  of  the  preparations  of 
ammonia  are  of  special  efficacy.  Diarrhoea  is  treated  by 
the  asual  remedies,  including  carefully  administered  doses 
of  Dover's  powder,  dbslk,  Ac.  Daring  convalescence  the 
patient  must  be  guarded  from  exposure  to  eold,  and  for 
a time  after  recovery  the  state  of  the  health  ought  to  be 
watched  with  tho  view  of  avertiog  the  evilB,  both  local  and 
constitutional,  which  but  too  Often  follow  this  disease. 

German  Measles  ( JRotheln , or  Epidemic  Roseola)  is  a term 
applied  to  a contagious  eruptive  disorder  having  certain 
points  of  resemblance  to  measles,  and,  according  to  some 
observers,  also  to  scarlet  fever,  but  exhibiting  its  distinct 
individuality  in  the  fact  that  it  protects  from  neither  of 
these  diseases.  It  occurs  most  Commonly  in  children,  and 
is  occasionally  seen  in  extensive  epidemics.  Beyond  con- 
finement to  the  bouse  in  tho  Eruptive  stage,  which,  from 
the  slight  symptoms  experienced,  is  often  difficult  of 
accomplishment,  no  special  treatment  is  called  for.  There 
is  little  doubt  that  the  disease  is  often  mistaken  for  true 
measles,  and  many  of  tho  aUcged  second  attacks  of  the 
letter  malady  are  probably  cases  of  rdtheln.  The  chief 
points  of  difference  are  the  foHowing : — 

1.  The  absenae  of  distinct  premonitory  symptoms,  the  stage  of 

invasion,  which  in  mcasle*  is  usually  of  four  days*  duration,  and 
accompanied  with  well-marked  fever  and  catarrh,  being  in  rdtheln 
either  wholly  absent  or  exceedingly  slight,  enduring  only  for  one 
day.  .... 

2.  The  eruption  of  rdtheln,  which,  although  aa  regards  its  locality 

and  manner  of  progress  similar  to  measles,  differs  somewhat  in 
its  appearance,  the  epota  being  of  smaller  eite,  paler  colour,  and 
with  leas  tendency  to  .grouping  in  crescentic  patches.  The  rasu 
attains  its  maximum  m about  one  day,  and  quickly  disappears. 
There  is  no  accompanying  increase  of  temperature  in  this  stage  as 
in  mosaics.  . 

8.  The  milder  character  of  the  symptoms  of  rbUicIn  throughout 
ita  whole  course,  and  the  absence  of  complication*  and  of  liability  to 
| subsequent  impairment  of  health  Mich  aa  have  been  seen  to  appertain 
I to  incudes.  (J.  O.  A.) 
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MEASUREMENT.  We  propose  is  tiie  first  piece  to 
eater  into  tome  detail  on  the  fundamental  principles  of  the 
theory  of  measurement,  and  in  doing  to  it  will  be  necessary 
to  sketch  the  eery  remarkable  theory  established  by 
Riemana  and  other  mathematicians  as  to  the  foundations 
of  our  geometrical  knowledge 

Every  system  of  geometrical  measurement,  is  indeed  the 
whole  science  of  geometry  itself,  is  founded  on  the  possi- 
bility of  transferring  a fixed  figure  from  one  part  of  space 
to  another  with  unchanged  form.  We  are  so  familiar  with 
this  process  that  we  are  apt  not  to  realize  its  importance 
until  very  special  attention  has  been  directed  to  the  subject. 
We  therefore  propose  to  mato  a logical  examination  of  the 
nature  of  the  assumptions  involved  in  the  poesibility  .of 
moving  s figure  in  spaoe  so  that  it  shill  undergo  no  altera- 
tion. We  shall  find  that  we  require  to  postulate  certain 
suppositions  with  regard  to  the  nature  of  space  and  to  the 
measurement  of  distances. 

It  will  facilitate  the  conception  of  this  somewhat  difficult 
subject  to  consider  the  case  of  hypothetical  reasoning  beings 
which  Sylvester  described  as  being  infinitely  attenuated 
bookworms  confined  to  infinitely  thin  sheets  of  paper.  We 
euppote  such  two-dimensional  beings  to  be  abeolutely 
limited  to  a certain  surface  They  could  have  no  concep- 
tion of  space  except  as  of  two  dimensions.  The  movement 
of  a point  would  for  them  form  a line,  the  movement  of  a 
line  would  form  a surface.  They  could  conduct  their 
meaeurementx  and  form  their  geometrical  theories.  They 
would  be  able  to  draw  the  shortest  lines  between  two 
points,  these  lints  being  what  we  would  call  geodesies.  To 
these  two-dimeusioned  geometers  geodesics  would  possess 
many  of  the  attributes  of  straight  lines  in  ordinary  space 
If  the  surface  to  which  the  beings  were  confined  ware 
actually  a plane,  then  the  geometry  wonld  be  the  same  as 
our  geometry.  They  would  find  that  only  one  straight 
line  could  be  drawn  between  two  points,  that  through  a 
point  only  one  parallel  to  a given  line  could  be  drawn,  and 
that  the  ends  of  a line  would  never  meat  even  though  the 
line  be  prolonged  to  infinity. 

We  might  also  suppose  that  intelligent  beings  could 
•slat  on  the  surface  of  a sphere.  Their  etraighteet  line 
between  two  points  wohld  be  the  arc  of  the  great  circle 
joining  those  two  points.  They  would  also  find  that  a 
second  geodesic  could  be  drawn  joining  the  two  points, 
this  being  of  course  tbe  remaining  part  of  the  great  circle. 
A curious  exception  would,  however,  be  presented  by  two 
points  diametrically  oppositei  An  infinite  number  of' 
geodesics  can  be  drawn  between  these  points  and  all  those 
geodesics  are  of  equal  length.  The  axiom  that  there  is 
one  shortest  line  between  two  given  points  would  thus  not 
hold  without  exception.  There  would  be  no  parallel  lines 
known  to  the  dwellers  on  the  sphere.  It  would  be  found 
by  them  that  every  two  geodesics  must  intersect,  not  only  in 
one,  but  even  in  two  points.  The  turn  of  the  three  angles 
of  a triangle  would  for  them  not  be  constant  It  would 
always  be  greater  than  two  right  angles,  and  would  increase 
with  the  area  of  the  triangle.  They  would  thus  have  no 
conception  of  similarity  between  two  geometrical  figurea  of 
different  sixes.  If  two  triangles  be  constructed  which  have 
their  eidea  proportional,  the  angles  of  tbe  larger  triangle 
weuld  be  greater  than  the  corresponding  angles  of  the 
smaller  triangle 

It  is  thus  plain  that  tbe  geometrical  axioms  of  the  sphere- 
dwellers  must  be  very  different  from  those  of  the  plsne- 
dweliers.  The  different  axioms  depend  upon  the  different 
kinds  of  space  which  they  respectively  inhabit,  while  their 
logical  powers  ere  identical  In  one  sense,  however,  the 
dwellers  on  the  sphere  and  on  the  plane  have  an  axiom  in 
common.  In  each  case  it  will  bs  possible  far  a figure  to 
be  moved  about  without  alteration  of  ite  dnrmeione.  A 
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spherical  triangle  can  he  moved  on  the  surface  of  a sphere 
without  distortion  just  as  a plane  triangle  may  be  moved 
in  a piano.  The  sphere-dwellers  and  the  plino-dwcilere 
would  be  eqnally  able  to  apply  tbe  test  of  congruence.  It 
is,  however,  possible  to  suppose  reasoning  beings  confined 
to  a apace  in  which  the  trenalation  of  a rigid  figure  is 
impossible.  Take,  for  instance,  the  surface  of  an  ellipsoid 
or  even  a spheroid  each  as  the  surface  of  the  earth  itself. 
A triangle  drawn  on  the  earth  at  the  equator  could  not  be 
transferred  to  the  surface  of  the  earth  near  tba  pole  sad 
•till  preserve  ell  its  aides  and  all  its  angles  intact 

If  a surface  admits  of  a figure  being  moved  about  thereon 
so  as  still  to  retsia  all  ita  sides  snd  all  its  angles  unaltered, 
then  that  surface  must  possess  certain  special  properties. 
It  can  be  shown  that,  if  e surface  is  to  possess  this  property, 
a certain  function  known  as  the  "measure  of  curvature"  is 
to  be  constant  The  measure  of  curvature  is  tbe  reciprocal 
of  the  product  of  the  greatest  and  least  radii  of  curvature. 
We  do  not  now  enter  into  the  proof,  but  it  is  sufficiently 
obvious  that  a sphere  of  which  the  radius  is  the  geometric 
mean  between  the  greatest  and  least  radii  of  curvature  at 
each  point  will  to  a large  extant  osculate  the  surface,  so 
that  a portion  of  the  surface  in  the  neighbourhood  of  the 
point  will,  generally  speaking,  have  the  same  curvature  aa 
the  sphere.  If  the  sphere  thus  determined  be  the  same 
at  all  the  different  points  of  the  surface,  then  the  curva- 
ture of  the  different  ports  of  the  surface  will  on  tbe  whole 
resemble  that  of  the  sphere,  and  therefore  we  caanot  be 
surprised  that  tho  surface  possessing  this  property  will 
admit  the  displacement  of  a rigid  figure  thereon  without 
derangement  of  its  form. 

We  are  thus  conducted  to  a kind  of  surfsoe  the  geometry 
of  which  is  similar  to  that  of  the  plane,  but  ia  which  the 
axiom  of  parallels  doss  not  bold  good.  In  this  surface 
tbe  radii  of  curvature  at  every  point  have  opposite  signs, 
so  that  the  measure  of  curvature  which  is  sere  for  tbe  plane 
snd  positive  for  the  sphere  is  negative  for  the  surface  now 
under  consideration.  This  surface  has  been  called  tbe 
“ pceudosphere,"  and  its  natnre  has  been  investigated  by 
Beltrami1  In  tbe  geometry  of  two  dimensions  we  can  thus 
have  either  a plane  or  a sphere  or  a peeudosphere  which 
an  ebareeterind  by  the  property  that  a surface  may  be 
moved.about  in  all  directions  without  soy  change  either  in 
tbe  lengths  of  its  lines  or  ia  the  magnitudes  of  its  angles. 
The  axiom  which  assumes  that  there  is  only  one  geodesic 
connecting  two  points  marks  off  tbe  plane  and  the  pseudo- 
sphere from  tbe  sphere.  The  axiom  that  only  one  parallel 
cos  be  drawn  through  a given  point  to  a given  line  marks 
off  the  plane  from  the  pseudosphero.  The  geometry  of 
Euclid  ia  thus  specially  characterised  among  all  conceiv- 
able geometries  of  two  dimensions  by  tbe  following  three 
axioms — (1)  the  molality  of  rigid  figures,  (2)  tbe  single 
geodesic  between  two  points,  (3)  tbe  existence  of  parallels 

A very  interesting  account  Of  this  theory  will  be  found 
in  Clifford's  lectures  and  £ssay>,  vol  i pi  317.  We  shall 
follow  to  some  extent  tbe  method  employed  by  him  in 
order  to  obtain  an  idea  of  the  important  conception  which 
is  called  the  “curve turn  of  space."  Suppose  a geodesic 
be  drawn  on  a surface  of  constant  curvature.  Then  a 
piece  of  the  surface  adjoining  this  geodesic  can  be  slid 
along  the  curve  so  aa  ail  the  time  to  fit  in  close  contact 
therewith.  If  the  piece  of  surface  be  turned  to  the  other 
side  of  the  geodesic  it  wQl  still  fit  along  this  side.  A 

1 Safffio  di  Interprelamone  dtllo  Otomtlria  non-Swdidtm,  Naples, 
1853;  *' Tends  foodamentais  dead  sparii  di  curvature  constant*," 
A nnnh  di  Mottmaiiea,  ter.  it  tom.  U.  pp  232-55.  Both  papew  have 
been  txanalated  into  French  by  J.  Hovel  (Annulet  Sdtniijtquu  dr 
t'£coU  Aormolt.  tom.  v.,  lets).  An  exceedingly  interesting  account 
of  tba  vrbola  subject  will  be  found  in  Hslmbolu,  J'ofutmr  Lectures  an 
ShaUtfc  Mote it,  trunalatod  by  Atkisaoo,  second  series,  London,  1*81 . 
pp.  *7-71. 
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line  possessing  this  property  is  celled  by  Leibnitz  a 
straight  line.  It  can  be  easily  shown  that  a geodesic 
drawn  on  a figure  will  also  be  a geodesic  when  the 
figure  is  transferred  to  any  other  position.  Suppose  that 
the  figure  be  divided  into  two  parts  A and  B by  the 
geodesic ; then  the  part  B can  be  moved  round  so  as  to  lie 
upon  A,  and  the  boundary  lines  of  the  two  portions  will  be 
coincident.  Now  let  the  two  parts  while  superposed  be 
translated  to  any  other  position,  then  the  piece  B may  be 
slid  off  and  back  to  its  original  position  with  regard  to  A. 
It  must  still  fit,  because  the  whole  figure  might  have  been 
translated  before  the  subdivision  took  place.  It  follows 
that  the  division  between  A and  B having  been  a geodesic 
in  its  original  position  will  continue  to  be  a geodesic 
however  the  figure  may  be  translated. 

In  a similar  way  we  obtain  the  conception  of  a plana 
According  to  Leibnitz’s  definition  a plane  is  a surface 
such  that  if  a portion  of  the  space  contiguous  thereto  be 
slid  along  the  surface  it  wilt  continuously  fit,  and  if  the 
portion  of  space  be  transferred  to  the  other  side  of  the 
surface  it  will  fit  also.  This  definition  has  no  meaning 
except  we  as*ume  that  the  bodies  may  be  translated  in 
space  without  deraugement  of  their  dimensions.  From 
any  point  we  can  imagine  a doubly  infinite  number  of 
geodesics  radiating  iu  all  directions  ; if  a plane  be  drawn 
through  the  point,  then  all  the  geodesics  touching  the  plane 
at  that  point  form  what  may  be  called  a “geodesic  surface.” 
It  is  shown  that  geodesic  surfaces  of  this  description  can 
atone  fulfil  the  conditions  by  which  planes  are  to  be 
defined.  A doubly  infinite  number  of  geodesic  surfaces 
eao  be  drawn  through  every  point  If  a rigid  body  be 
divided  into  two  parts  by  a geodesic  plane,  then  no  matter 
how  the  body  be  displaced  the  plane  of  section  will  still 
ba  geodesic.  The  plane  of  section  may  be  made  to  pass 
through  any  point,  and  the  body  may  then  be  given  such 
an  aspect  as  shall  cause  the  section  to  coincide  with  any 
geodesic  surface  through  the  point,  but  this  necessarily 
involves  that  the  section  shall  fit  each  geodesic  surface,  in 
other  words,  that  all  the  geodesic  surfaces  shall  have  a con- 
stant curvature. 

The  point  which  we  have  now  gained  is  one  of  very 
great  importance.  In  our  ordinary  conceptions  of  space  the 
geodesic  surfaces  are  of  course  our  ordinary  planes,  and  the 
common  curvature  they  possess  is  zero,  bat  the  condition 
that  rigid  bodies  shall  be  capable  of  translation  with 
unaltered  features  does  not  require  that  the  curvatures 
shall  be  zero,  it  merely  requires  that  the  curvatures  shall  be 
constant  II  we  add,  however,  the  postulate  of  similarity, 
then  the  curvatures  must  be  zero.  The  postulate  of 
similarity  requires  that  it  shall  be  possible  to  construct  a 
figure  on  any  scale  and  anywhere  similar  to  a given  figure. 
This  practically  includes  the  ordinary  doctrine  of  parallels. 
Lobatchewsky  developed  the  system  of  geometry  on  the 
supposition  that  the  spaco  had  a constant  curvature 
different  from  zero.  In  this  geometry  the  parallels  can  be 
drawn  through  a given  point  fo  a given  line,  and,  to  qnote 
Clifford — 

"The  ram  of  the  three  angles  of  a triangle  is  less  than  two 
right  angle*  by  a quantity  proportional  to  the  area  of  the  triangle. 
The  whole  of  this  geometry  is  worked  out  in  the  style  of  Euclid, 
and  the  most  interesting  conclusions  are  arrived  at,  particularly  in 
the  theory  of  solid  space,  in  which  a surface  turns  up  which  is  not 
Isne  relatively  to  tnst  space  but  which  for  the  purpoae  of  drawing 
gnres  upon  it  is  identical  with  the  Euclidean  plane.  " 

The  most  comprehensive  mode  of  viewing  the  whole 
theory  is  that  adopted  by  Riemann  in  his  celebrated 
memoir  “Ueber  die  Hypothesen  welche  der  Geometric  zu 
Grunde  liegeo,"  1854  ( Abhandl . der  konigL  GesclUch.  tu 
Gottingen , voL  xiii.).1  The  analytical  treatment  of  this 

1 A translation  of  this  paper  was  published  by  Clifford  m Xature 
(»oL  viii.  No*.  183,  184,  pp.  14-17,  38,  37),  and  has  been  reprinted 


subject  possesses  one  obvious  advantage.  The  use  of 
symbols  only  admits  of  deductions  on  purely  logical  prin 
ciplea.  There  is  not  therefore  the  risk  of  tacitly  intro 
ducing  other  axioms  in  addition  to  those  with  which  we 
started. 

Magnitudes  which  have  only  one  dimension  present 
the  theory  of  measurement  in  its  simplest  form.  The 
length  of  a straight  line  may  be  taken  as  an  illustration 
of  & one-dimcnsloned  magnitude.  The  'Velocity  of  a 
moving  particle,  the  temperature  of  a heated  body,  the 
electric  resistance  of  a metal,  all  these  and  many  others 
are  instances  of  one-dimensioned  magnitude,  the  measure 
of  which  is  to  be  expressed  by  a single  quantity.  But 
there  may  bo  magnitudes  which  require  more  than  a 
single  measurement  for  their  complete  specification.  Take, 
for  instance,  a four-sided  field  which  has  been  duly 
surveyed.  Of  what  is  the  measurement  of  this  field  to 
consist  t If  the  number  of  acres  in  the  field  be  all  that 
is  required  then  the  area  is  expressed  by  a simple  reference 
to  a number  of  standard  acres.  If,  however,  the  entire 
circumstances  of  the  field  are  to  be  brought  into  view,  then 
a simple  statement  of  the  area  is  not  sufficient  It  can 
be  easily  shown  that  the  surveyor  must  ascertain  five 
independent  quantities  before  the  details  of  the  shape  of  the 
field  can  be  adequately  defined.  Four  of  these  quantities 
may  naturally  be  the  lengths  of  the  four  aides  of  the  field, 
the  fifth  may  be  one  of  the  angles,  or  the  area,  or  the  length 
of  one  of  the  diagonals.  Speaking  generally,  we  may  say 
that  five  distinct  measurements  will  be  necessary  to  define 
the  field  adequately.  The  actual  choice  of  the  particular 
measurements  to  be  made  is  to  a great  extent  arbitrary. 
The  only  condition  absolutely  necessary  is  that  they  shall 
be  all  independent  and  free  from  ambiguity.  Once  these 
five  quantities  are  ascertained  then  all  the  other  features 
of  the  figure  are  absolutely  determined.  For  instance,  the 
four  sides  and  the  diagonal  being  ascertained  by  measure- 
ment, then  the  other  diagonal,  the  four  angles,  and  the  area 
can  all  be  computed  by  calculation.  The  five  quantities 
would  determine  everything  about  the  field  except  its 
actual  position  on  the  surface  of  the  earth.  If  we  further 
desired  to  have  the  field  exactly  localized  certain  other 
quantities  most  be  added.  The  latitude  and  the  longitude 
of  one  specified  corner  of  the  field  would  completely 
indicate  that  corner,  while  the  azimuth  of  one  side  from 
that  comer  would  complete  the  definition  of  its  position. 
We  are  thus  led  to  seo  that  for  the  complete  delineation  of 
every  circumstance  relating  to  the  shape  of  the  field  and 
its  locality  eight  different  measurements  have  been  required. 
Two  sets  of  eight  measurements  differing  in  any  particular 
can  never  indicate  the  same  field.  It  is  very  important 
to  notice  that  the  number  of  quantities  required  is  quits 
independent  of  the  particular  nature  of  tbo  measurements 
adopted.  Wo  might  for  instance  have  simply  measured 
the  latitude  and  the  longitude  of  each  of  the  four  corners 
of  the  field.  Once  these  quantities  are  known,  then  the  shape 
of  the  field,  its  area,  its  angles,  and  its  diagonals  have  all 
been  implicitly  determined.  Here  again  we  see  that  as  two 
quantities  are  required  to  localize  each  of  the  four  comers, 
so  eight  quantities  will  be  required  to  fully  determine  the 
whole  field. 

In  the  operations  of  analytical  geometry  we  are 
accustomed  to  specify  the  position  of  a point  by  the 
relation  which  it  bears  to  certain  fixed  axes.  By  means 
of  certain  quantities,  either  altogether  linear  or  partly  linear 
and  partly  angular,  we  are  enabled  to  specify  the  position 
of  the  point  with  absolute  definiteness.  These  quantities 
...  ..  ■ 

in  the  collected  edition  of  Clifford’!  Works,  18a*;  pp.  55-89.  For  a 
bibliography  ofbtgher-tpece  rad  non  Euclidean  geometry,  see  ertkler 
by  George  Brace  Hilsted  in  the  American  Journal  of  Matk  '^uUics 
Purs  and  Applied,  i.  381-278,  384,  385 ; U.  85-70, 
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are  cabled  the  coordinates  of  the  poiut  In  a similar 
though ‘more  extended  sense  we  may  use  the  word 
“coordinates’*  to  express  the  group  of  eight  magnitudes 
which  we  have  found  to  be  adequate  to  the  complete 
specification  of  the  field.  By  the  measurement  of  the  field 
in  the  most  complete  sense  of  the  term  we  mean  the 
measurement  of  its  eight  coordinates. 

Suppose  that  an  object  is  completely  specified  by  n coordi- 
nates, then  every  different  group  of  » coordinates  will 
specify  a different  object  The  entire  group  of  such  objects 
will  form  what  is  called  a'  continuously  extended  manifold- 
ness. The  singly  extended  manifoldness  may  be  most 
conveniently  illustrated  by  the  conception  of  time,  tho 
various  epochs  of  which  are  the  elements  in  the  manifold- 
ness. Space  is  a triply  extended  manifoldness  whereof 
the  elements  are  points.  All  conceivable  spheres  form  a 
quadra  ply  extended  manifoldness.  All  conceivable  triangles 
in  space  form  a manifoldness  of  nine  dimensions.  The 
number  of  coordinates  required  to  specify  the  position  of  an 
element  in  a manifoldness  is  thus  equal  to  tho  order  of  the 
manifoldness  itself.  It  is  important  to  observe  that  the 
elements  of  the  manifoldness  may  be  themselves  objects  of 
uo  little  complexity.  Thus,  for  instance,  the  conics  forming 
a confocal  group  constitute  the  elements  of  a singly  ex- 
tended manifoldness. 

The  essential  feature  of  a singly  extended  manifoldness 
is  that  a continuous  progress  of  an  element  can  take 
place  only  in  two  directions,  either  forwards  or ‘backwards. 
But  a singly  extended  manifoldness  may  be  regarded  os 
itself  an  element  in  a manifoldness  of  a bigber  order. 
Thus  the  points  on  a circle  form  a singly  extended  manifold- 
ness,  while  the  circle  itself  is  one  clement  of  the  manifold- 
oess  which  consists  of  a series  of  concentric  circles.  The 
system  of  concentric  circles  may  in  like  manner  be  regarded 
as  an  element  in  the  manifoldness  which  embraces  all 
systems  of  concentric  circles  whose  centres  lie  along  a 
given  line.  We  are  thus  led  to  conceive  of  a multiply 
extended  manifoldness  as  made  up  by  the  successive  com- 
position of  singly  extended  maoifoldnesses. 

It  follows  from  the  conception  of  a manifoldness  that  in 
the  case  of  a singly  extended  manifoldness  the  position  of 
every  element  must  be  capable  of  being  completely  specified 
by  a single  quantity.  It  becomes  natural  to  associate  with 
each  element  of  die  manifoldness  a special  numerical  magni- 
tude. These  magnitudes  may  vary  from  - oo  to  + oo ; to 
each  magnitude  will  correspond  one  element  of  the  manifold- 
ness,  and  conversely  each  element  of  the  manifoldness*  is 
completely  specified  whenever  the  appropriate  number  has 
been  assigned.  It  is  quite  possible  to  have  this  association 
of  numerical  magnitude  with  the  actual  position  of  an 
element  independent  of  any  ordinary  metrical  relations  of 
the  system;  it  will,  however,  most  usually  bo  found  that  the 
numerical  magnitudes  chosen  are  such  as  admit  of  direct 
interpretations  for  the  particular  manifoldness  under  con- 
sideration. Thus,  for  instance,  in  the  case  of  the  system 
of  concentric  circles  it  will  bo  natural  to  associate  with 
each  circle  its  radius,  and  the  position  of  each  circle  in  the 
manifoldness  will  thus  be  completely  defined  by  the  radius. 
So  also  in  tho  caso  of  that  singly  oxtended  manifoldness 
which  consists  of  colours,  it  will  be*  natural  to  employ 
as  the  number  which  specifies  each  particular  colour 
the  wave-length  to  which  that  particular  colour  corre- 
sponds. 

If  the  elements  of  such  a manifoldness  can  receive  a simultaneous 
displacement,  then  it  is  plain  that  to  each  element  in  the  original 
position  will  correspond  an  element  in  the  second  position.  Let  x 
and  y be  the  numerical  magnitudes  correlated  to  these  two  element*. 
Then,  since  the  relation  roust  be  of  the  one-to-one  type,  it  is 
necessary  that  the  magnitudes  x and  y must  be  connected  by  an 
equation  of  the  type 

ary  + 6x  + cy + d-0. 
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It  follows  from  this  that  there  are  a pair  of  elements  which  ara 
common  to  both  systems,  for  if  x-  y we  hate  the  equation 
ao^  + fS+cJx+d-O. 

The  original  equation  may  bo  written  in  the  form 
ary  + (&-  *»)r  + (c  + »)y + <i- 0, 

and  whatever  value  « may  have  this  equation  will  lead  to  the  same 
quadratic  for  the  two  common  element*.  We  thus  have  a singly 
infinite  number  of  displacements  which  are  compatible  with  the 
condition  that  the  two  fundamental  elemcnta  shall  remain 
unaltered,  and  it  ie  displacements  of  this  kind  which  express  ths 
movements  of  a rigid  system. 

The  position  of  a poiut  is  to  be  defined  by  three 
coordinates.  In  our  ordinary  conception  of  coordinates 
the  position  of  the  point  is  defined  by  certain  measure 
moots,  and  thns  it  would  seem  that  the  very  mention  of 
coordinates  had  already  presupposed  the  idea  of  distance. 
This,  however,  need  not  be  the  case.  We  can  assume  a 
point  in  space  to  be  completely  defined  by  three  purely 
numerical  quantities.  It  will  be  supposed  that  to  each 
group  of  throe  coordinates  corresponds  one  point,  and  that 
conversely  to  one  point  will  correspond  three  coordinates 
and  no  ambiguity  is  to  be  present.  This  latter  considera- 
tion will  exclude  from  our  present  view  such  cases  as 
those  where  the  position  of  a point  is  defined  by  a line 
and  two  angles,  because  angles  are  subject  to  a well-known 
ambiguity  amounting  to  any  even  multiple  of  w.  In  this 
case  it  would  not  be  true  that  to  one  point  corresponds 
one  set*of  coordinates,  althongh  the  converse  may  be 
correct 

It  is  necessary  to  understand  clearly  the  nature  of  the 
suppositions  which  are  made  with  regard  to  space  by  this 
assumption.  Let  x,  y,  t and  x\  y',  x be  the  coordinates 
of  two  points  a and  a\  Now  *,  y,  $ can  change  continu- 
ously by  any  law  into  x\  y*,  s'.  Each  intermediate  stage 
will  giro  the  coordinates  of  a point  It  must  thus  bo 
possible,  to  pass  continuously  in  an  infinite  number  of  ways 
from  the  point  a to  the  point  a'.  We  thus  assume  that 
space  is  continuous  when  we  have  assumed  that  its  points 
are  represented  by  coordinates.  It  most  be  observed  that 
we  predicate  nothing  as  to  space  which  is  not  involved  in 
the  fact  that  to  each  point  corresponds  one  group  of  three 
coordinates.  To  some  extent  the  considerations  now  before 
us  will  apply  to  any  other  continuous  manifoldness  which 
requires  three  coordinates  for  the  complete  specification  of 
its  elements.  Take,  for  instance,  a musical  note.  It  can 
bo  specified  accurately  by  its  pitch,  intensity,  and  timbre. 
These  three  quantities  may  be  regarded  as  tho  three  coordi- 
nates which  will  discriminate  one  sound  from  the  rest 
The  manifoldness  comprising  all  musical  notes  is,  however, 
very  different  from  the  manifoldness  which  embraces  all 
the  points  of  space.  Each  of  these  maoifoldnesses  is  no 
doubt  continuous,  and  each  of  them  is  of  three  dimensions, 
but  the  conception  of  distance  can  have  no  place  iu  the 
musical  manifoldneBs,  This  is  due  to  the  absence  from 
the  musical  manifoldness  of  anything  parallel  with  the 
conception  of  rigidity  in  the  space  manifoldness.  These 
remarks  will  show  that  the  conception  of  “distance”  is 
something  of  a special  type  even  in  a three-dimensioned 
continuous  manifoldness. 

There  are  also  other  three-dimensioned  and  continuous 
manifold  nesses  from  which  the  conception  of  distance  is 
also  absent  'take,  for  instance,  the  manifoldness  which 
embrace.'  all  the  circles  that  can  lie  in  a given  plane.  The 
points  of  such  a manifoldness  are  the  circles.  It  is  three- 
dimensioned,  for  two  coordinates  will  be  required  for  the 
centre  of  each  circle  and  one  for  its  radius.  It  is  obviously 
a continuous  manifoldness,  for  one  circle  may  by  infinitely 
graduated  modifications  pass  into  any  other.  Tet  from 
this  manifoldness  also  the  conception  of  distance  is  absent 
There  is  no  intelligible  relation  of  one  circle  to  another 


662 


M E.A.S  JJ  R.EME.K  X 


will  A i>  analogue*  to  the  distance  which  we  require  to 
determine. 

We  shall  now  giro  the  investigation  of  Helmholtz,  by 
which  the  analytical  form  of  the  (unction  expressing  the 
distance  is  to  be  ascertained  {Gottingen  Nachrichten,  1868, 
pp.  193  tqX 

ft  mast  be  remembered  that  our  definition  of  a point 
will  bo  purely  analytical  Suppose  three  different  scales 
of  pure  quantity  each  extending  from  - co  to  + oo.  Each 
of  these  scales  is  perfectly  continuous,  so  that,  no  matter 
how  close  any  two  elements  in  the  scale  may  be,  it,  is 
always  possible  to  conceive  the  insertion  of  an  infinite 
number  of  intermediate  elements.  A point  is  to  be  defined 
for  our  present  purpose  as  a group  of  three  numerical 
magnitudes  taken  one  from  each  of  the  three  scales.  This 
conception  may  bo  stated  more  generally.  We  can  conceive 
» different  numerical  scales.  Then  a group  of  n numbers, 
one  from  each  scale,  will  define  an  element  of  a continuous 
n-fold  manifoldness. 

It  will  be  obvious  that  nnless  the  theory  of  distance 
possess  a special  character  it  will  not  be  possible  for  a rigid 
body  to  exist.  Take,  for  instance,  five  points  in  a rigid 
body  ABODE.  There  are  ten  different  pair*  of  points 
nnd  ten  corresponding  distances;  all  these  ten  distances 
must  remain  unchanged  when  the  body  is  displaced.  We 
may  assume  the  position  of  A arbitrarily.  Then  after  the 
dislp&cement  B must  be  placed  at  the  right  distance  from 
A,  but  will  only  be  limited  by  this  condition  to  a certain 
surface,  C must  be  placed  at  the  right  distance  from  A 
and  from  B,  thus  C will  be  limited  to  a certain  com 
D must  be  placed  at  the  proper  distances  from  A,  from  B, 
and  from  G.  These  conditions  will  be  cufficient  to  define 
D with  complete  definiteness.  In  the  same  way  E will  be 
completely  defined  by  ita  distances  from  A,  B,  and  C,  but 
as  D and  E are  thus  fully  defined  we  have  no  guarantee 
that  the  distance  DE  shall  rotaiD,  after  the  translation,  the 
Rime  value  which  it  had  before.  This  then  indicates  that 
the  function  which  is  to  express  the  distance  must  have  a 
very  special  form.  Any  arbitrary  function  of  the  six 
coordinates  of  the  two  points  would  in  general  not  fulfil 
the  condition  that  the  distance  DE  after  the  transforma- 
tion will  retain  the  mane  value  as  it  had  before.  U a 
greater  number  of  points  than  five  be  taken,  the  conditions 
which  a rigid  gystem  must  fulfil  become  still  more  nume- 
rous 


n prucea.*- 

2,  m,  n respectively,  and  if  we  determine'/,  m,  n so  tint 
»-(•,  + mrc,  + aa, 
mA  - + mbx  + ah', 

nh + nc*, 
where  h It  another  constant  determined  by  the  equation 


6»-A  ■ 


rf-A 


-0. 


the  differential  equations  then  give 

gL  (I» + my  + iu)  - A(fr + my + 

whence  fx+nty+nx— Ce**. 

We  have  already  net)  that  ©a*  of  the  velnee  of  A meet  he  me. 
whence  if  the  other  values  be  A,  and  A,  we  hare  the  tbre* 
equation* 

Je*  + >"ey  + >V~  A 

JjX-f  »n, y + *»|C—  Be*1’ 

f^r  + m ^ + «,»  - Ctfa . 

It  ia  plain  that  A,  and  A,  cannot  be  real  quantities,  for  then  tt» 

?juau title*  Ixx  + + *,*  and  1+ r + + *v  could  attain  any  mine* 

rom  - cm  to  + oo  according  to  the  variations  iu  *.  If  A,  arid  A,  are 
imaginary  then  will  also  the  Corresponding  values  of  1,  w,  n be 
imaginary.  We  therefore  write 

Aj-f  +•(  A,  — 9 - mi 

+ l|aAf~X)I 

"H-Ma  + Mi  < ws“/*e-#li* 

*1 -'#+'»* 

eo  that  A**+ z^y*  v A***coe(«y  + r) 

Atx+p1y  + r]s-A«*’sia(«y+e); 
in  which  case  we  have  , 

(Afl*  + M*y+  *•*)*  + (A,x  + /qy  +■  r,t)*  - Ac***  . v 
But  it  is  plain  that  unless  8 be  zero  the  left-hand  aide  of  this 
equation  will  be  susceptible  of  indefinite  increase,  which  is  contrary 
to  our  hypothesis.  Wo  are  therefore  entitled  to  assume  that 
0—0.  The  two  roots  of  the  cubie  for  A most,  therefore,  be  pan 
imagin&rie*,  and  thus  we  have  the  condition 

o^  + Aj  + Cj-O. 

Finally  we  have  for  the  determination  of  z,  y,  * the  following  three 
equations 

fg*  + m$  + n02  - const 
x^e+p^y  +r0z-Acoe(*y+c) 

A|* + /hF  + ria  " A sin  (wy  + c) . 

It  will  simplify  the  subsequent  calculations  If  we  now  make  each 
a transformation  of  the  coordinates  as  will  enable  ns  to  write 


let  ay  y,_*  be  the  coordinates  of  a point  in  a rigid  body  free  to 
rotate  around  a point  We  shall  assume  that  as,  y,  s ia  in  the 
vicinity  of  the  fixed  point  and  that  the  displacement  of  the  body  ia 
such  that  a second  point  remains  unaltered.  In  other  words,  the 
displacement  ia  to  be  a rotation  around  a line  joining  the  two 
points,  and  we  shall  also  assume  that  when  this  rotation  has  been 
completed  every  point  will  be  restored  to  its  original  position.  Let 
n be  the  angle  of  rotation  around  the  axis,  then  z,  y,  a will  all  be 
functions  of  y,  and  we  may  assume  that  the  following  equations  will 
hold-— 

. + + v 

^-<v+\y+ v • 

lu  the  first  place  it  is  plain  that  these  differential  coefficients  must 
be  functions  of  x,  y and,  these  functione  being  expanded  in  ascend- 
ing powers,  w*  may  omit  all  powers  above  the  first.  It  will  also 
l*s  obvious  that  the  absolute  terms  must  be  zero  as  the  origin  ia  by 
hypothesis  to  bo  a fixed  point.  As  the  displacement  is  a rotation, 
it  follows  that  the  differential  coefficients  must  b«  zero  for  certain 
values  of  r,  y,  r different  from  zero,  but  this  involves  the  condition 


rti 

«s 


4e  > 
ft,  , c$ 


-0. 


We  now  proceed  to  solve  the  three  linear  differential  equations  by 


, X-V'+’W+M 

*»  + •>* 

Z-M+M'+'i*- 

Wo  shall  then  have  from  the  results  just  obtained 


The  movement  corresponding  to  * is  such  as.  leaves  unaltered  aB 
points  of  which  the  Y and  the  Z are  equal  to  zero. 

Let  us  now  suppose  another  displacement  to  be  gives  to  the 
system  by  a rotation  rf  about  soother  axis  eo  chosen  that  all  the 
pointa  for  which  X —0  and  Z - 0 shall  remain  unaltered,  i For  this 
condition  to  be  fulfilled  we  must  hare  the  equation 


^.-o^X  + O + roZ 

^■“.-•jX  + O + ^Z 

^p-^X  + O + rjZ. 

for  then  each  side  of  these  equations  will  be  equal  to  zmo  for  point* 
which  make  X nnd  Z zero.  The  condition  that  the  roots  of  A sh*fl 
be  purely  imaginary  gives  us 

ag  + r,-0. 
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MEASUREMENT 


If  the  body  receive*  both  tho  rotation  * and  the  rotation  n 
then  the  joint  effect  of  thee*  two  rotqtjon*  roust  be  equal  to  that 
of  a single  rotatiou  +>  *o  that 


#rv  *rr  <*y 

3ij  Hf  • , „ 

dZ  dZ  dZ 

or  uniting  the  two  e*U  of  equations  we  have 

S— x+o  +^Z 
H—r.X  + 0 + (>,-«>Z 
"-alX  + «Y  + ,1Z. 

Attiu»»ovDai«nt  miurt  *1*.  be  .rotation,  the  dire*  righi-haadinotn - 
bera  moat  be  capable  of  being  rendered  lew  for  certain  ralcea  of 
X,  Y,  Z,  and  therefor*  we  bate  {remembering  that  a*+  i%-0) 

I «.  . 0 . no  “*• 

I •!  » ® • 

I <*  • ••  -•» 

Thin  condition  reduce*  to 

-«>-•*! -I-®. 

or  «4e^  + »(oir,-e,rI)-0. 

Thii  rq nation  mnat  be  aatiafiad  for  every  Talne  of  • t for,  whatever 
be  the  amplitude*  of  tho  two  rotation!,  they  moat  when  com- 
pounded be  equal  to  a eiagle  rotation.  We  therefore  have  the 

coDditiout 

*•“0 

To  satisfy  the  litter  condition  either  a,  or  k,  must  b*  equal  to  wro. 
We  must  examine  which  of  these  two  condition*  is  required  by  the 
problem.  Sine*  «*  la  equal  to  zero  wo  have 


g-e.X  + v.Z 


If  rt  were  xero  then  the  first  equation  would  show  X to  be  con- 
stant ; and  the  result  would  be  that 

Y — ojX*  4 + const ; 

or,  ia  other  words,  Y would  be  susceptible  of  indefinite  increase  with 
the  increase  of  % , The  supposition  r0-0  is  therefor*  precluded,  and 
we  ere  forced  to  admit  that  a, -a  The  three  equation*  then 
reduce  to 

dX  - 

rt  , 


Substituting,  we  obtain  as  before 

~ -/.X  + f.Y  + O 

-£-/,X+ftY—a 


“-/,X+(y,+«>Y+0S 
and  aa  before  the  condition  mnat  ba  fulfilled 

ft  t ft  . 0 

f\  . fi  . *• 

ft  . fi  + « • 0 

or,  expanding, 

etfetfii  + wt'lfiJe”®- 

This  can  only  be  catlafied  for  ail  value*  of  m if/#*®  and  If 

Ut-o- 

To  determine  whether  y,  can  be  rcro,  we  bar*  the  equation* 
<fX 

W?,,V 


If  (be  body  receive*  a rotation  a*  about  an  axi*  which  leave*  X and 
f unaltered,  we  then  hare 

g-M+fcT+o 

^-/rX+y.Y  + 0 
^-^X  + y,Y+0. 

The  condition  that  the  two  foots  of  k shall  bo  purely  imaginary 
JUS*  us 

/•♦ft"®* 

Let  this  rotation  and  the  first -rotation  be  communicated  together. 
The  resulting  rotation  could  have  been  produced  by  a rotation  x« 
and  than  w*  have 


•3^“/* X+p,Y. 

It  can  be  shown  that  if  were  zero  then  we  should  have  Z capable 
of  indefinite  increase  ; and  hence  wo  eeo  that/,  must  bo  zero,  so  that 
tho  three  equations  have  the  form 

dZ  v 

3^-f.r- 

Let  ue  now  mt  whether  them  equation*  aril  fulfil  the  mnaaary 
condition  for  a rotation  f.  If 

dX  dX  dX 

*r«-+3? 

rfY  rfY  fY 

dZ  dZ  dZ 

5*~d,'+dV’  * 

we  shall  then  here  by  substitutiou 

g-0  + *Y  + NZ 

^-/.X  + O + e,* 

2?-«5X+y,Y  + 0. 

But,  if  this  Is  to  represent  s rotatiou, 

As  this  is  always  to  be  true,  even  suppose  y„  flt  end  y,  for  instance 
were  multiplied  by  a common  factor,  it  is  plain  that  we  mwrt 
have 

Aw.-® 

and  «*0’ori“O* 

The  first  condition  is  to  be  satisfied  by  making  ?,  zero  ; fet 
neither  of  the  other  possible  solution*  is  admissible  if  the  coordi- 
nates are  to  be  presented  from  indefinite  increase.  In  a similar  way 
the  eecond  condition  requires  tbst  *,  must  be  saro. 

Resuming  now  the  three  groups  of  equations,  they  are  as  fallows: — 

dZ  . w 


d\  dX  dX 

3c~  d*  dV* 

<fY  cTY  dY 
rfx  "*di»  Wn5 
dZ  dZ  dZ 
S£’“*£  + *ja* 


Finally  let  u»  snppe**  that  the  body  receive*  ell  three  motion* 
simultaneously.  Trie  resulting  motion  must  still  be  a rotation,  and 
thus  we  have  the  condition 

| 0 , fe  , r,  -0, 

\fi  . 0 . -w 
I «,  , + » . 0 
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when  expanded  gives 


It  b therefor®  necessary  that 

/»»'•“  «s^«“0. 

Bat,  as  this  is  homogeneous  in  the  two  component  rotations  involved, 
it  does  not  follow  that  the  separate  terms  of  this  equation  must 
necessarily  bo  aero.  W#  satisfy  thU  cwiditiuu  by  writing 


kfi- -<7. 

and  *«,  — -v*. 

Let  the  body  next  receive  arty  displacement,  It),  Srf,  and  EV\ 
then  we  have  in  geueral 


rfX.  rfX.  . rfX  % * 


with  similar  equations  for  EY  and  8Z. 

By  substitution  these  equations  become 

EY-  - o#Z8j]  +/|XE«|" 

EZ—  + «Y5®  + «fX8>j'. 

If  we  multiply  the  first  of  theso  equations  by  X,  the  second  by  &Y, 
and  the  third  by  iZ,  and  add,  we  hod 

XEX+ftYlY  + *ZSZ-0 
or  X#  + *Y*+ i Z*  - const. 

Here  we  have  attained  tho  fundamental  property  which  the 
coordinates  must  satisfy.  If  k be  equal  to  unity  then  we  have  the 
well-known  condition  of  ordinary  space  and  ordinary  n-etangul.it 
coordinates,  but  it  will  bo  seen  that  there  is  nothing  in  the  preced- 
ing investigation  to  make  it  necessary  that  k should  be  unity. 
There  are  therefore  s singly  infinite  variety  of  spaces  in  which  it  is 
nossible  for  a rigid  body  to  be  displaced.  Tho  different  values  of 
& thus  correspond  to  the  different  “curvatures”  which  a space 
might  have  while  it  still  retained  the  fundamental  property  which 
is  necessary  for  measurement  by  congruence. 


It  will  now  be  proper  to  study  the  special  charac- 
teristics of  the  space  with  which  wo  are  familiar.  It  has 
been  called  flat  space  or  homaloidal  space  to  distinguish  it 
from  otaer  spaces  in  which  the  curvature  is  not  zero.  It 
is  manifest  that  the  characteristic  features  of  oar  space  are 
not  necessarily  implied  in  the  general  notion  of  an  extended 
quantity  of  three  dimensions  and  of  the  mobility  of  rigid 
figures  therein.  The  characteristic  features  of  our  space 
are  not  necessities  of  thought,  and  the  truth  of  Euclid's 
axioms,  in  so  far  as  they  specially  differentiate  our  space 
from  other  conceivable  spaces,  must  be  established  by 
experience  and  by  experience  only. 

The  special  feature  of  our  space,  by  which  it  is  distin- 
guished from  spherical  space  on  the  onQ  hand  and  pseudo- 
spherical  space  on  the  other  hand,  depends  upon  what 
Kiemann  calls  tho  measure  of  curvature.  If  the  sum  of 
the  three  angles  of  a triangle  is  to  be  two  light  angles,  and 
if  the  geometrical  similarity  of  largo  figures  and  small 
figures  is  to  be  possible,  then  the  measure  of  curvature 
must  be  zero.  Now  all  measurements  that  can  be  made 
seem  to  confirm  the  axiom  of  parallels  and  seem  to  show 
the  measure  of  curvature  of  our  space  to  be  indistinguish- 
able from  zero. 

It  can  be  proved  that  the  amount  by  which  the  three 
angles  of  a triangle  would  differ  from  two  right  angles  in 
curved  space  depends  upon  the  area  of  the  triangle.  The 
greater  the  area  of  the  triangle  the  greater  is  tho  difference. 
To  test  the  famous  proposition,  Euclid  i.  32,  it  will  there- 
fore not  be  sufficient  to  measuro  small  triangles.  It  might 
be  contended  that  in  small  triangles  the  difference  between 
the  sum  of  the  three  angles  and  two  right  angles  was  so 
small  as  to  be  inextricably  mixed  up  with  the  unavoidable 
errors  of  measurement.  Seeing  therefore  that  small 
Uianglftj  otwy  the  law,  it  is  necessary  to  measure  large 
triangles,  and  the  largest  triangles  to  which  we  have  access 
ire,  of  course,  the  triangles  which  the  astronomers  have 
found  means  of  measuring.  Tb*  largest  available  triangles 
tre  those  which  have  the  diamever  of  the  earth's  orbit  as  a 
base  and  a fixed  star  at  the  vortex.  . It  is  a very  curious 


circumstance  that  the  investigations  of  annual  parallax 
of  the  stars  are  precisely  the  investigations  which  woulii 
be  necessary  to  test  whether  one  of  these  mighty  triangles 
had  tho  sum  of  its  three  angles  equal  to  two  right  angles. 
It  must  be  admitted  that  the  parallax -seeking  astronomers 
have  never  yet  found  any  reason  to  think  that  there  is  any 
measurable  difference.  If  there  were  such  a difference  it 
would  probably  be  inextricably  mixed  up  with  the  annual 
parallax  itself.  Were  space  really  pssudoaphertcal,  theu 
stars  would  exhibit  a real  parallax  even  if  they  wer# 
infinitely  distant  Astronomers  have  sometimes  been 
puzzled  by  obtaining  a negative  parallax  as  the  result  ol 
their  labours.  No  doubt  this  bos  generally  or  indeed  al- 
ways arisen  from  the  errors  which  are  inevitable  in  inquiries 
of  this  nature,  but  if  space  were  really  curved  then  a nega 
tive  parallax  might  result  from  observations  which  possessed 
mathematical  perfection. 

It  must,  however,  be  remembered  thet  even  tho  triangle# 
of  the  parallax  investigations  are  utterly  insignificant 
when  compared  with  the  dimensions  of  space  itself. 
Even  the  whole  visible  universe  must  be  only  an  nnoon- 
ctivsbly  small  atom  when  viewed  in  its  true  relatioti  to 
infinite  space.  It  may  well  be  that  even  with  the  parallax 
triangles  our  opportunities  of  testing  the  proposition  are 
utterly  inadequate  to  pronounce  on  the  presence  or  absence 
of  curvature  ia  space.  It  must  remain  an  open  question 
whether  if  we  had  large  enough  triangles  the  sum  of  the 
three  angles  would  still  be  two  right  angles. 

Helmholtz  illustrates  the  subject  by  considering  tb* 
representation  of  space  which  is  obtained  in  a spherical 
mirror.  A mirror  of  this  kind  represents  the  objects  in 
front  of  it  in  apparently  fixed  positions  behind  the  mirror. 
The  images  of  the  sun  and  of  other  distant  objects  will  lie 
behind  the  mirror  at  a distance  equal  to  its  local  length, 
or,  to  quote  tho  description  of  Helmholtz — 

" The  image  of  a man  measuring  with  a rule  a straight  lino  from 
the  mirror  would  contract  more  and  more  the  farther  no  wont,  but 
with  hi*  shrunken  rule  the  man  in  the  image  would  count  out 
exactly  the  same  number  of  centimetres  as  the  real  man.  And  in 
general  all  geometrical  meusurements  of  lines  or  angles  made  with 
regularly  varying  images  of  real  instruments  would  yield  exactly 
the  same  results  as  in  the  outer  world.  All  congruent  bodies  would 
coincide  on  being  applied  to  one  another  in  the  mirror  ns  ia  the 
outer  world.  All  lines  of  sight  in  tho  outer  world  would  be  repre- 
sented by  straight  lints  of  sight  in  the  mirror.  In  short  1 do  not 
see  how  men  iu  the  mirror  aro  to  discover  that  their  bodies  are  not 
rigid  solids  and  their  experiences  good  examples  of  the  correctness 
of  Euclid's  axioms.  But  if  they  could  look  out  upon  our  world  os 
we  can  look  into  theirs,  without  overstepping  the  boundary,  they 
must  declare  it  to  be  a picture  in  a spherical  mirror,  and  would 
speak  of  us  just  as  we  speak  of  them ; and  If  two  inhabitants  of  the 
ditferent  worlds  could  communicate  with  one  another,  neither  so  far 
as  I can  ace  would  be  able  to  convinco  the  other  that  he  had  the 
true,  the  other  tho  distorted  relations.  Indeed  I cannot  see  that 
such  a question  would  have  any  meaning  at  all  so  long  os  mechani- 
cal considerations  are  not  mixed  up  with  it" 

A very  important  contribution  to  this  subject  bas  been 
made  by  Professor  Simon  Newoomb,  entitled  “Elementary 
Theorems  Relating  to  the  Geometry  of  a Space  of  Three 
Dimensions  and  of  Uniform  Positive  Curvature  in  the 
Fourth  Dimension,”  see  Jour.  f.  d.  reine  ttnd  angewaudtc 
Math.,  vol.  lxxxiii.,  Berlin,  1677. 

He  commences  by  assuming  the  three  following  postulates: — 

1 “ That  space  is  triply  extended,  unbounded,  without  properties 
dependent  either  upon  position  or  direction,  and  possessing  well 
plane  ness  tin  its  smallest  parts  that  both  the  postulates  of  the 
Kuclidean  geometry  and  our  common  conceptions  of  the  relations 
of  the  parts  of  space  are  true  for  every  indefinitely  email  region  in 
space.  “ 

2.  “ That  this  space  is  affected  with  such  curvature  that  a -right 
line  shall  always  return  into  itself  at  the  end  of  a finite  and  real 
distance  2D  without  losing  in  any  part  of  its  course  that  symmetry 
with  respect  to  apace  on  all  aides  oi  it  which  constitutes  the  fundi- 

! mental  property  of  our  conception  of  it" 

3.  “That  if  two  right  lines  emanate  from  tho  same  point  making 
l t>iM  indefinitely  vmall  angle  • with  each  other,  their  distance  ap*»l 
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«e  the  disttm.*  r from  the  point  of  intersection  will  be  given  by 
the  equation 


“ID’ 


Newcomb  also  assumes  that  two  straight  line*  intersect  only  in  a 
single  point  He  defines  a " complete  right  line  " ae  one  returning 
into  itself,  as  supposed  in  postulate  2.  Any  small  portion  of  it  is  to 
b«  conceived  as  a Euclidean  right  line.  The  locus  of  all  complete 
right  liues  passing  through  the  same  point  and  touching  a Euclidean 
plane  through  that  point  will  ta  called  a “complete  plane.** 

A “ region  **  will  mean  anv  indefinitely  small  portion  of  spaeo  in 
which  we  are  to  conceive  of  tho  Euclidean  geometry  as  holding  true. 

Newcomb  then  proceeds  to  demonstrato  the  following  proposi- 
tions. 

I.  All  complete  nght  lines  are  of  the  same  length  2D.  Hence  D 
is  the  greatest  possible  distance  at  which  the  points  can  be  situated, 
it  being  supposed  that  the  distance  is  measured  on  the  line  of  least 
absolute  length.* 

II.  The  complete  nlano  is  a Euclidean  plane  in  every  region  of 
its  extent 

ill.  Every  system  of  nght  linos  passing  through  a common 
point  A and  making  an  indefinitely  email  angle  with  each  other  are 
parallel  to  each  other  in  the  region  A'  at  distance  D. 

IV.  If  a system  of  right  lines  pass  in  the  same  plane  through  A 
the  locus  ot  their  most  distant  points  will  be  a complete  right 
line. 

V.  The  loens  of  all  the  points  at  distance  D from  a fixed  point 
A is  a complete  plane,  and  indeed  a double  plane  if  we  consider  as 
distinct  the  coincident  surfaces  in  which  the  two  opposite  lines 
meet. 

VI.  Conversely,  all  right  linea  perpendicular  to  the  same  com- 
plete plane  meet  in  a point  at  the  distance  D on  each  side  of  the 
plana. 

VII.  For  every  complete  right  lino  there  Is  a conjugate  com- 
plete right  line  such  that  every  poiot  of  the  one  is  at  dtatance  D 
from  every  point  of  the  other. 

VIII.  Any  two  plaaea  in  space  have  as  a common  perpendicular 
the  right  line  joining  their  poles,  and  intersect  each  other  in  the 
conjugate  to  that  right  line. 

IX.  If  a system  of  right  lines  pass  through  a point,  their  con- 
jugntaa  will  be  in  the  polar  plane  of  that  point.  If  they  also  be 
in  the  same  plane  the  conjugates  will  all  Dsjs  through  the  polo  of 
that  plane. 

X.  The  relation  between  the  rides  a,  b,  c of  a piano  triangle  in 
curved  space  and  their  opposite  angles  A,  B,  0 will  be  the  same  as 
in  a Euclidean  spherical  triangle  of  which  the  corresponding  aides 


"rC  2D*2D»2D* 

XI.  Space  is  finite,  and  its  total  volume  admits  of  being  definitely 
expressed  by  a number  of  Euclidean  solid  units  which  is  a function 
sf  D. 


an* 

XII.  The  total  volume  of  space  is  — . 

XIII.  The  two  aides  of  a complete  plane  are  not  distinct,  as  in  a 
Euclidean  surface. 

XIV.  If  moving  along  a right  line  we  erect  an  indefinite  series 
of  perpendiculars  each  in  the  same  Euclidean  plane  with  the  one 
which  precedes  it,  then  on  completing  the  line  and  returning  to 
our  starting  point,  the  perpendiculars  will  be  found  pointing  in  a 
direction  the  opposite  of  that  with  which  we  started. 

Newcomb  conclude*  thus : “ It  may  be  also  remarked  that  there 
is  nothing  within  our  experience  whicn  will  justify  a denial  of  tho 
possibility  that  the  space  in  which  we  find  ourselves  may  be  curved 
!n  the  mnnncr  here  supposed.  It  might  bo  claimed  that  the  dis- 
tance of  the  farthest  visible  star  ia  but  a small  fraction  of  the 
greatest  distance  D,  bat  nothing  more.  The  subjective  impossibility 
of  conceiving  of  the  relation  of  the  most  distant  points  in  such  a 
space  does  not  render  its  existence  incredible.  lu  fact  our  difficulty 
is  not  unlike  that  which  most  have  been  felt  by  the  first  man  to 
whom  the  idea  of  the  sphericity  of  the  earth  was  suggested  in  con- 
ceiving how  by  travelling  in  a constant  direction  he  could  return  to 
the  point  from  which  he  started  without  during  his  journey  feel- 
ing any  sensible  change  in  the  direction  of  gravity.” 

A sketch  of  tbs  non-Endidean  geometry  is  given  by  Professor 
Q.  Chryetal  in  the  Pro c,  Roy.  Soc.  Edin.,  rol.  x.,  session 
1872-80.  The  study  of  this  paper  is  recommended  to  all  who 
desire  to  study  the  elements  of  what  baa  been  called  "pan geo- 
metry." A more  extensive  work,  which  contains  the  theories 
of  Riemann  and  Helmholtz,  is  J.  Friachaufs  Element*  der  absoliUen 
Oeometrie , Leipric,  1876. 


A fundamental  step  in  tho  abatrnct  theory  of  measure- 
ment waa  taken  by  Professor  Cayley  in  his  44  Sixth  Memoir 
upon  Qcar.tlca,”  Philosophical  Transactions,  rol.  cxlix. 
{1859).  The  theory  thus  originated  by  Cayley  has  boen 


moro  fully  developed  by  Klein  in  his  memoir  *'  Ueber  dio 
nicht-Euclidische  geometric,”  Matkematxsche  Annalen , voL 
iv.  p.  573.  We  shall  here  enter  into  this  theory  in  some 
detail,  for  in  it  lies  the  true  foundation  of  geometrical 
measurement  A sketch  of  the  theory  was  given  by  the 
author  of  the  present  article  in  Ilermathena,  Na  vj.pt* 
500-541,  Dublin,  1879. 

This  theory  may  be  regarded  merely  as  a moro  general- 
ized method  of  measuring  distances  aud  angles  in  ordinary 
space,  but  the  results  to  which  it  leads  are  in  many  respects 
identical  with  those  to  which  we  are  conducted  by  the 
theory  just  discussed.  For  instance,  Newcomb’s  principle 
as  to  the  length  of  the  shortest  distance  between  two  points 
never  exceeding  a certain  magnitude  is  common  to  his  theory 
and  to  Cayley's.  The  theory  of  Cayley  has,  however, 
claims  on  our  attention  of  a special  kind.  We  here  deal 
with  the  space  with  which  Euclid  has  made  us  familiar, 
only  observing  that  it  is  the  measurements  in  that  space 
which  are  to  be  conducted  on  a more  general  principle. 

We  commence  by  assuming  the  existence  of  a certain 
surface  called  the  “fundamental  quadric,”  often  called 
“ the  absolute.”  By  the  aid  of  this  quadric  and  an  arbitrary 
constant  c we  determine  the  generalized  distance  between 
tho  points  in  accordance  with  the  following  definition : — 
The  distance  between  two  points  is  equal  to  c times  *Ks 
logarithm  of  the  anharmonic  ratio  in  which  the  line  joining 
the  two  points  is  divided  by  the  fundamental  -quadric. 

Let  ns  first  test  this  theory  by  a venr  obvious  principle  which 
any  theory  of  distance  ought  to  fulfil,  ft  is  plain  that,  if  P,  Q.  It 
be  three  coUiaear  points,  then  in  ordinary  measurement  we  ought  to 
bavo 

PQ  + QR-PR; 

but  it  la  easy  to  so*  that  this  condition  is  fulfilled  in  the  generalized 
measurement.  Let  the  line  PQ  cut  the  fundamental  quadric  in  tbs 
two  points  X,  Y,  then  we  have 

PQ— clog  (PX-t-PV)- clog  (QX-i-QY) 
QR-clog(QX-i-QY) -clog(KX4-RY) 

PR— clog  (PX-*-PY)  - clog(RX-hRY) ; 
whence,  as  in  the  ordinary  measures, 

1Q+QR-PR. 

It  is  also  obvious  that  ir  tho  generalized  as  in  tho  ordinary 
measures 

(PQ)--(QP), 

anil  that  the  distance  between  the  coincident  points  is  eoual  to 
zero. 

From  an  oovtous  property  of  logarithms  we  also  learn  the  im- 
portant fact  that  the  generalized  distance  between*  the  points  is 
indeterminate  to  the  extent  of  any  integral  number  of  the  periods 
2 ci*. 

The  distance  from  any  point  to  it*  harmonic  conjugate  with 
respect  to  the  two  fundamental  points  ia  equal  to  cxw.  We  thus 
see  that  the  distance  between  any  two  harmonic  conjugates  is  con- 
stant It  is  usual  to  make  the  arbitrary  constant  c equal  to  - i-i-2, 
in  which  case  wc  ace  that  the  distance  between  the  two  harmonic 
conjugates  is  equal  to  vtS.  It  can  also  be  shown  that  if  the  two 
absolute  points  on  a right  line  coalesce,  then  tho  generalized  system 
of  measurement  degrades  to  the  ordinary  system.  The  two  abso- 
lute points  are  at  an  infinite  distance  from  every  other  point,  so 
that  in  the  generalized  system  of  measurement  every  right  line  has 
two  points  at  infinity,  and  in  general  all  the  points  in  space  which 
lie  at  infinity  are  situated  on  tbe  fundamental  quadric. 

In  ordinary  geometry  we  define  a circle  to  be  the  locos  of  s point 
which  is  at  a constant  distance  from  s given  point  In  the  moro 
generalized  geometry  we  retain  the  enme  definition  of  the  circle, 
only  observing  that  tbe  distance  to  be  constant  must  bo  expressed 
in  the  generalized  manner.  Tbe  plane  of  course  cuts  the  absolute 
in  a conic  section,  so  that  the  determination  of  the  circle  whose 
centre  ia  C ia  the  following  problem  in  conic  sections Through  a 
fixed  point  0 a straight  line  OP  ia  drawn  which  cuts  a given  conie 
In  the  point*  X,  Y ; determine  the  locus  of  P so  that  tho  anhar- 
monio  ratio  (0,  P,  X,  Y)  shall  remain  constant. 

This  problem  is  most  readily  solved  by  projecting  the  conic  into 
a circle  the  centre  of  which  is  the  projection  of  O.  The  problem 
then  assumes  the  very  simple  form.  On  the  diameter  of  a fixed 
circle  a point  P is  taken  so  that  the  anharmonic  ratio  of  the  four 
joints  consisting  of  P,  tho  centre  O’,  and  tbe  two  points  in  which  the 
tine  O'P  cuts  the  circle  remains  constant.  It  is  required  to  find 
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A*  loowi  of  l**.  Tbs  solution  h obvious,  «nd  hen«  we  kn  thst 
a conic  which  hM  doable  contact  with  the  fundamental  conic  is 
« circle  in  the  generalized  sense,  and  the  oeatre  a!  that  ctrdo  is  the 
f>te  of  the  chord  of  contact. 

A system  of  conics  which  have  double  contact  with  the  fundamen- 
tal oonio  in  the  same  two  point*  form  a system  of  concentric  circles, 
and  the  centre  of  the  system  u the  pole  of  the  chord  of  contact. 
We  are  accustomed  in  ordinary  geometry  to  adiult  that  every  circle 
basses  through  the  two  imaginary  circular  point*  al  infinity.  This 
la  the  specialized  form  of  the  general  theorem  which  asserts  that 
f very  circle  has  doable  contact  with  the  tandem euta!  conic  The  two 
theorems  indeed  coincide  if  the  fundamental  ouuio  degrades  to  the 
infinity  of  ordinary  measurement 

A critical  case  is  prseented  when  the  chord  through  O coincides 
with  either  of  the  two  tangents  which  may  bo  drawn  from  0 to  the 
fundamental  conic.  The  two  fundamental  points  then  coincide,  and 
hence  the  distance  between  any  two  points  on  * tangent  to  the 
fundamental  conic  Is  equal  to  tern.  Ws  hare  thus  the  curious 
result  that  in  every  system  of  concentric  circles,  Including  even  the 
fundamental  conic  Itself,  the  two  points  common  to  the  eystom  of 
circle*  are  at  the  distance  aero  from  the  centre  of  the  system.  In 
fact  the  pair  of  tangents  from  the  centre  may  bo  regarded  as  a oonio 
having  doublo  contact  with  tho  fundamental  conic,  and  therefore 
formiug  one  of  the  circles  of  the  concentric  system  of  which  the 
radius  is  zero. 

The  reader  will  at  once  perceive  the  analogy  to  a well-known 
phenomenon  in  ordinary  geometry.  The  equation  in  rectangular 
coordinates 

denotes  either  a circle  of  which  the  radios  is  zero  or  the  pair  of 
lines 

*±V-"iy*o» 

kthelpttar  OOP*  ws  are  obliged  to  admit  that  the  distance  of  any 
point  en  either  of  these  lines  from  their  intersection  is  equal  ha 
am. 

We  have  cow  to  consider  the  displacement  of  a rigid  figure,  and 
we  shall  for  the  present  speak  only  of  a plane  movement  We 
ahall  first  show  that  it  is  possible  for  a piano  figure  to  receive  suah 
a displacement  that  the  distance  between  every  tiro  points  in  the 
figure  after  the  displacement'^  equal  to  what  it  wag  before. 

Let  *,  a,  s be  the  trihnesr  coordinates  of  a point  in  » plane,  and 
suppose  that  d,  f,  d are  tho  coordinates  of  the  position  to  which 
this  point  is  transferred  in  accord  once  with  the  linear  transfor- 
mation 

*■ —ax  +fiy  +cs 

f — a’z  d-ffy  -M's 

z'-a''x4-6-y+e'**- 

Then  are  in  general  three  points  la  the  plane  Which  are  not 
altered  by  this  transformation  ; for,  if  we  assume 

y'-py. 

we  hare  for  p the  cable  equation 


a-p , & , e Uf, 

* , y-*,/ 

a"  , 6*  , <T-p 


The  three  vsluea  of  p which  satisfy  tills  equation  determine  the 
coordinates  of  ths  three  points.  It  is  natural  to  take  the  sides  of 
the  triangle  formed  bv  these  three  points  os  the  three  lines  of  refer* 
encc,  in  which  case,  if  a,  &,  y be  constants,  tho  system  of  equations 
assume  the  simple  form 

iT-fiy,  a'-ya. 

It  Is  easily  shown  that  four  collinear  points  before  the  transforma- 
tion are  colli  near  after  tho  transformation,  and  that  their  enhar- 
monic ratio  b unaltered. 

This  general  form  of  linear  transformation  must  be  specialized  in 
order  to  represent  the  movement  As  no  finite  movement  can  either 
bring  a point  to  infinity  or  from  infinity,  it  is  obvious  thst  the 
displacement  must  be  such  as  to  leave  tho  fundamental  conic 
unaltered.  It  is  easily  seen  that  the  specification  of  the  transforma- 
tion in  Ha  general  form  requires  eight  constants  ; via.,  the  ratios  of 
the  nine  quantities  «,  b,  e,  o',  V,  c,  a",  V\  <T.  Ws  may  imagine 
five  of  these  constants  to  bo  disposed  of  by  the  provision  that  the 
ecmie  shall  remain  unaltered.  There  will  atill  remain  three  dis- 
posable constant*  to  rive  variety  to  the  possible  displacement*. 

Although  the  fundamental  conic  will  coincide  with  itself  after, 
the  transformation,  yet  it  generally  happens  that  each  point  thereon 
will  slide  along  the  oonic  during  the  transform  alum.  It  is,  how- 
ever, very  important  to  observe  that  there  are  two  exceptions  to  this 
statement. 

Let  0,  A,  B,  C be  four  points  upon  the  fundamental  conic  which 
by  tranrformation  move  into  the  positions  O',  A',  B*,  O'.  If  OX  be 
pas  of  the  double  rays  of  the  systems  OA,  OB,  OC  and  OA',  OB’. 


OC*,  and  if  we  use  the  onKntry  tiotithm  for  auhanoank  pencils, 
then  we  have 

0(A,  B,  C,  X)-0(A'f  B\  C,  X). 

But  the  enharmonic  ratio  subtended  by  four  points  on  a conk  at 

aay  fifth  point  is  cowstant,  whence 

0(A',  S',  C,  XHT( A',  F,  C,  X), 

and  therefore 

0( A,  B,  C,  X)-<y(A#,  V,  <7,  X). 

SuppoBO  the  transformation  moved  X to  X',  then  since  tbs  in- 
harmonic ratio  of  a pencil  is  unaltered  by  transformation  ws  hare 
OCA,  B,  C,  XJ-OXA',  B',  C,  JL1) } 

whenoe 

0'(A',  B\  O',  X)-O'(A'B'C'X'); 

but  this  can  only  be  true  if  the  rars  O X and  O'X'  are  aatneifeat, 
in  which  case  X sad  X'  are  coincident,  whsacs  it  fellows  that  tfea 
point  X has  remained  unaltered  notwithstanding  the  transforma- 
tion. Similar  reasoning  appixn  w tho  point  Y defined  by  the  other 
double  ray,  and  hence  we  nave  the  following  theorem : — 

In  that  linear  transformation  of  the  points  ta«  plans  ishich  con- 
stitutes a generalised  moos  meat,  there  are  two  paints  ike 

fundamental conic  which  remain  unchanged. 

It  also  follows  that  the  tangents  to  the  fundamental  conic  at  tho 
■ points  X and  Y,  as  Weil  as  ths  chord  of  contact,  most  remain 
unaltered.  These  two  tangents  and  their  chord  of  contact  must 
therefore  form  the  triangle  ef  reference  to  which  we  were  previously 
conducted  by  the  gene  rod  theory  of  this  transformation. 

It  will  now  easily  appear  how  » transformation  of  this  kind  w 
really  a displacement  of  a rigid  plane.  The  distance  between  each 
pair  of  poipte  is  upraised  by  an  anhanuenu  ratio;  such  ratios  are 
uachangsd  by  ths  transformation,  and  tbs  two  points  which  lay  cu 
the  absolute  origihally  are  also  there  after  tho  transformation.  It 
therefore  appear*  that  tbs  diatenoe  is  ths  goMralised  sense  between 
every  pair  of  points  is  unchanged  by  the  transformation.  In  other 
words,  a rigid  system  will  admit  of  a dmplaaxneat  of  the  kind  now 
under  consideration. 

If  we  denote  the  two  tangents  at  the  unaltered  points  on  the  cooic 
by  x-O,  y-0,  and  tho  chord  of  contact  by  *-0,  then  the  equation 
to  tho  absolute  is 

*p-***»~0. 

Transforming  this  equation  by  the  nabs  tr  ration 
X'-ox,  £-■ r\ 

we  tee  that  ths  condition  ofi-y3  mast  be  fulfilled. 

It  is  very  remarkable  that  the  fundamental  oonic  is  only  one  of  t 

family  of  conics,  each  of  which  remaios  unaltered  by  the  transforma- 
tion. In  fact  every  generalized  circle  of  which  the  intersection  of 
the  two  tangents  is  the  centre  has  for  its  equation  ry  - A'*3 ; ami, 
whatever  A may  be,  this  circle  remains  unaltered  by  tho  tra&sfot- 
mation.  Hence  we  have  the  following  remarkable  theorem:— 

IV hen  a plane  rigid  system  is  displaced  upon  itself  there  is  one 
point  0 <f  ths  system  which  remains  unaltered,  and  cell  the  circles 
which  have  O as  their  centre  remain  unaltered  also. 

It  is  quite  natural  to  speak  of  this  motion  as  a “rotation,”  and 
thus  we  may  assert  the  truth  in  generalized  measurement  ef  the 
well-known  theorem  in  ordinary  geometry  that 

1 Jwry  displacement  of  a plane  upon  itself  coupd  have  been  produced 
by  a rcialim  of  tAe  plane  around  a certain  point  <i»  the  plane. 

Notwithstanding  tho  rotation  of  the  plana  round  O,  the  two 
tangents  from  O to  the  tundamentol  come  and  also  their  chord  of 
intersection,  or  the  polar  of  O,  remain  unaltered;  each  point  on  the 
polar  of  O is  displaced  along  the  polar,  and  wo  would  in  ordinary 
geometry  call  this  motion  a translation  parallel  to  the  )>olar.  ft 
thus  appears  that,  in  the  reuse  now  attributed  to  the  words  rota- 
tion and  translation,  a rotation  round  a point  m identical  with  a 
translation  along  the  polar  of  the  point. 

Another  point  on  which  the  present  theory  throws  light  on  tho 
ordinary  geometry  must  be  here  alluded  to.  W©  have  seen  thst 
the  two  tangents  from  O to  the  fundamental  conic  remain  unchanged 
during  tho  rotation  of  the  plane  round  0.  It  ccztainly  docs  stem 
paradoxical  to  assert  that  a plane,  and  all  it  contains  are  rotated 
around  a point,  and  that  nevertheless  this  operation  doe*  not  alter 
the  position  of  a certain  pair  of  lines  in  tbs  plane  which  ]iaas  through 
the  point  But  have  we  not  precisely  the  name  difficulty  in 
ordinary  geometry  ? Let  us  suppose  that  a plane  pencil  of  ray*  i» 
rotatod  through  an  an^le  9 about  the  origin.  Then  a tine  through 
the  origin  whose  equation  before  the  rotation  waa 
>!%■  I 

becomes  after  tho  rotation 

xcos  •+ pain  #+ A(y  cos  •-  xsin  •)— 0 ; ^ 

The  lines  thus  represented  are  of  coureo  in  general. different,  but 
they  will  be  the  same  if 

l+A*-fi. 

It  follows  that  even  in  ordinary  geometry  the  two  lines  a-fcfjr-t» 
remain  unaltered  notwithstanding  the  rotation  of  tho  plane  which 
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contains  then  around  tW*.r  intersection.  The  two  linos  here 
referred  to  arc  of  course  those  which  are  draym  through  the  two 
circular  points  at  infinity.  This  paradox  is  therefore  only  a 
degraded  form  of  the  property  of  the  tangents  to  the  fundamental 
conic. 

It  ctn  also  be  readily  shown  that,  \f  a piatu  reoesre  two  snail 
rotation*  round  two  penaLs,  then  the  total  rotation  produced  could 
have  been  produced  by  a single  rotation  about  a certain  point  on  Ike 
line  joining  the  two  points.  - 

Let  A,  B be  tho  two  points  and  P the  pole  of  the  line  AB,  then 
a rotation  round  A will  displace  B along  the  line  PB  to  on  adjacent 
point  B'.  The  rotation  around  B will  displace  A to  A'  along  the 
line  PA ; bat,  if  A'B‘  intersect#  AB  in  U,  tiieu  a single  rotation 
about  O would  have  effected  the  required  diqdaceiuimt  of  A and  B, 
fluid  therefore  of  the  whole  lino.  For,  as  the  paint  0 in  the  line  AB 
could  only  move  by  displacement  into  tho  has  AB , while  it  con 
also  only  move  in  tho  direction  OP,  it  must  obviously  remain 
unaltered. 

We  are  now  in  a position  to  inquira  how  tho  magnitude  of 
an  angle  is  to  be  express'd  in  the  present  ayitani  of  roeaauTtxnrni. 
Our  definition  of  the  magnitude  of  an  angle  mast  be  made  consist- 
ent with"  the  supposition  that  when  tho  angle  is  carried  round  by 
rotation  about  the  vertex  the  magnitude  shall  remain  unaltered. 
As  enharmonic  ratios  are  unaltered  by  tho  rotation,  it  follows  that 
the  enharmonic  ratio  of  the  pencil  formed  bv  the  two  legs  of  the 
angle  and  tha  two  tangents  to  the  fundamental  conic  must  remain 
unaltered.  Remembering  that  the  tangents  do  sot  more  by  the 
rotation,  it  is  natural  to  choose  a function  of  this  enharmonic  ratio 
as  the  appropriate  measure  of  an  angle.  The  question  still  remains 
as  to  what  function  should  be  chosen.  The  student  of  ordinary 
geometry  is  doubtless  aware  that  the  angle  between  two  lines  multi- 
plied into  2 i is  equal  to  the  logarithm  of  the  enharmonic  ratio  of 
the  pencil  formed  ny  joining  the  intereectiou  of  the  two  lines  to  tho 
two  imaginary  circular  points  at  infinity.  This  consideration 
suggests  that  the  angle  between  the  straight  lines  in  the  generalised 
sense  may  ha  appropriately  measured  by  the  logarithm  of  the 
enharmonic  ratio  of  the  pencil  formed  by  the  two  legs  of  the  angle 
and  the  two  tangents  drawn  from  their  point  of  intersection  to  the 
fundamental  conic.  There  is  also  a convenience  in  assuming  the 
angle  to  be  actually  equal  to  c times  the  logarithm  of  the  anhar- 
monic  ratio,  where  c ia  the  same  constant  as  is  employed  in  the 
expression  of  the  distance.  In  this  case  the  angle  between  two 
lines  is  by  a well-known  theorem  equal  to  the  distance  between 
their  poles.  There  is  hare  an  analogy  to  a well-known  theorem 
in  spherical  geometry. 

It  -will  now  be  obvious  that,  however  the  angle  be  ntweted,  its 
magnitude  is  unchanged  by  any  displacement  of  the  plane  ; for,  as 
we  nave  already  seen  that  the  displacement  does  not  alter  the  dis- 
tance between  the  poles  of  the  two  lines  forming  the  angle,  ft  fallows 
that  the  magnitude  of  the  angle  itself  is  unaltered. 

Just  as  in  the  meaaorement  of  diatanoe  we  find  a pair  of  funda- 
mental points  on  each  straight  line,  so  in  the  measurement  of  angles 
we  find  a pair  of  fundamental  rays  in  each  plane  pencil.  These 
rays  are  the  two  tangents  from  the  vertex  of  the  pcncu  to  the  funda- 
mental  conic.  In  ordinary  geometry  the  two  fundamental  points 
on  each  straight  line  coalesce  into  the  single  point  st  infinity  ; but 
it  is  exceedingly  interesting  to  observe  that  even  in  ordinary 
geometry  the  two  fundamental  rays  on  each  pencil  do  not  coincide. 
It  slmp/d  also  be  observed  that  in  the  degraded  circumstances  of 
ordinary  geometry  it  would  be  impracticable  to  employ  the  same 
constant  < for  the  purpose  of  both  linear  and  angular  measurement. 

It  is  easy  to  see  that  the  definition  of  a right  angle  in  the  gene- 
ralised sense  is  embodied  in  the  statement  that  “if  two  corre- 
sponding legs  of  an  harmonic  pencil  touch  the  fundamental  conic 
then  the  two  other  legs  are  at  right  angles."  We  also  see  that  all 
the  perpendiculars  to  a given  line  pas*  through  a point,  i.e.,  the 

Cle  of  the  given  line ; and  from  a given  point  a perpendicular  can 
drawn  to  a given  line  by  joining  the  point  to  the  pole 
of  the  line.  The  common  perpendicular  to  two  lines  is  obtained  by 
joining  their  poles. 

The  student  of  modern  geometry  is  already  accustomed  to  think 
of  parallel  lines  as  lines  which  intersect  at  infinity,  or  as  lines  whose 
inclination  is  zero.  In  speaking  of  tbe  generalized  geometry  in  a 
plane,  we  insy  define  that  tiro  straight  linn  which  intersect  upon  the 
fundamental  conic  ore  parallel.  It  thus  follows  that  through  any 
point  two  distinct  parallels  can  he  drawn  to  a given  straight  line. 
The  only  exception  will  arise  in  the  case  where  the  given  line 
touches  tbe  fundamental  conic.  This  is  precisely  tho  case  in  which 
the  generalized  system  of  measurement  degrades  to  the  ordinary 
aysti-m.  It  will  follow  that  in  the  present  theorr  of  measurement  the 
three  angles  of  a triangle  are  together  not  equal  to  two  right  angles. 
In  fact,  to- take  an  extreme  case,  we  may  suppose  the  three  vertices 
of  the  triangle  to  lie  upon  the  fundamental  conic  In  this  case 
each  ,of  the  three  angles,  and  therefore  their  sum,  is  equal  to 
zero. 

A sphere  in  the  generalized  system  of  measurement  is  the  locus 
c?  a point  which  move*  st  a constant  distance  from  a fixed  peiut. 


it  OSS  therefore  be  emdly  shown  that  a sphere  ia  a quadric  which 
touches  the  fundamental  ousdrie  along  its  intense  cion  with  the 
polar  plane  of  the  centre  of  the  sphere. 

In  discussing  the  pn»r«l  case  of  tho  displacement  of  a rigid 
system  it  will  simplify  matters  to  suppose  that  the  fundamental 
quadric  has  reel  rectilinear  generator.  It  must,  however,  be 
understood  that  the  results  are  not  on  that  account  lean  general. 
A displacement  must  not  alter  the  quadric,  and  must  not  deform  a 
straight  line.  Hence  it  follows  that  tbe  only  effect  of  a displace- 
ment upoa  a generator  of  the  fundamental  quadric  will  be  to  con- 
vey it  to  a position  previously  occupied  by  a different  generator. 
We  shall  further  suppose  thet  the  uisplacmient  i*  such  that  the 
two  generators  to  which  we  have  referred  belong  to  the  seme  system. 
Let  A,  B,  C,  D be  four  generatorn  of  the  first  system  which  by  dts- 
plereraeot  are  brought  to  coincide  with  four  other  generators 
A',  B',  C,  D'.  Let  X be  one  generator  of  tbe  second  system  which 
the  displacement  brings  to  X*.  Bines  the  enharmonic  ratio  of  the 
four  points  in  which  four  fixed  generators  of  the  one  system  are  cut 
by  any  generator  of  tire  other  evsteni  is  constant,  we  moat  bone, 
using  an  olmous  notation  for  enharmonic  ratio, 

X(ABCD)  — X'(  A BCD) ; 

but,  since  enharmonic  ratios  are  unaltered  by  displacement,  we 
have 

X(ABCD)  - X'(ATJ'CTy) , 

whence 

X'(ABCD}  - X'(  A'B'C'D') . 

It  therefore  follows  that  the  enharmonic  ratio  in  wbwh  four 
generators  cut  a fixed  generator  X'  is  eausl  to  the  enharmonic  ratio 
in  which  the  four  generators  after  displacement  cut  the  Mine 
generator  X\ 

If  P be  a generator  whkh  passes  through  one  of  thodonhle  point* 
on  X'  determined  by  tbe  two  system*  of  points  in  which  X'  is  cat 
by  the  four  generators  before  end  after  displacement,  we  must 

have 

X(A,  B,  C,  P)-X'(A\  V,  C,  V)  ; 
hence  we  eto  that  the  generator  P will  be  unaltered  by  displace- 
ment. Similar  reasoning  applies  to  the  generator  which  passes 
through  the  other  double  point,  and  of  course  to  a pair  of  generators 
of  the  second  system,  ana  hence  we  have  tbe  following  remarkable 
Theorem : — 

Iu  the  most  general  displacement  of  a rigid  system  two  generators 
Of  each  qf  the  systems  on  the  fundamental  quadric  remain  unaltered. 

These  four  fixed  generators  ore  the  edge*  of  a tetrahedron.  Denot- 
ing the  four  faces  of  this  tetrahedron  by  the  equations 
sc— 0,  y — 0,  •— 0,  ip— 0, 
the  equation  of  the  fundamental  quadric  is 
« + h,y“,"0» 

If  the  quadric  be  unaltered  by  tbe  transformation 
x'-ar,  y'-ffy,  vf-iw , 
then  we  must  have 

When  this  condition  b satisfied,  then,  whatever  A may  be,  every 
quadric  of  the  family 

xr+ Ays?— 0 

will  remain  unaltered. 

The  family  of  quadrics  here  indicated  are  analogous  to  the  right 
circular  cylinders  which  have  for  a common  axis  the  screw  slong 
which  sny  displacement  of  a rigid  body  in  ordinary  space  may  bo 
effected. 

The  two  lines 

jt-0,  e-0 

and 

y— 0,  ip— 0 

ere  conjugate  polars  with  respect  to  the  fundamental  quadric,  and 
both  these  lines  are  unaltered  by  the  displacement.  Hence  we  ere 
that  in  any  displacement  of  a rigid  system  then  ore  two  right 
lines  which  remain  unaltered,  and  these  fines  ere  conjugate  polar s 
tcilh  respect  to  the  fundamental  quadric. 

Since  tho  pole  of  a plane  through  one  of  these  lines  lies  on  the 
other  tine.  It  appears  that  a rotation  of  a rigid  system  about  a 
straight  line  is  identical  unth  a translation  cf  the  system  along  its 
conjugate  polar. 

Clifford  has  pointed  oat  the  real  nature  of  the  lines  whkh  are  to 
be  called  parallel  in  the  generalized  system  of  measurement.  Wo 
have  explained  thet  in  the  plane  two  parallel  Knee  inters*'*  upon 
the  fundamental  conk;  in  a certain  sense  also  wo  may  consider 
two  lines  in  space  of  three  dimensions  to  be  parallel  whenever  they 
intersect  upon  tho  fundamental  quadric.  This  is  the  wiew  of 
parallel  linee  to  which  we  are  conducted  by  simply  generalizing  the 
property  that  two  parallel  lines  interred  at  infinity.  But  ke  esn 
take  a different  definition  of  two  parallel  lines.  Lot  us,  fer  example, 
call  two  tines  parallel  when  they  admit  of  an  indefinitely  large 
number  of  common  perpend  killers.  It  is  exceedingly  interesting 
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to  observe  that  when  this  condition  is  fulfilled  in  the  generalized 
system  of  measurement  the  parallel  lines  so  obtained  enjoy  many  of 
the  properties  of  ordinary  parallel  lines.  Tbe  perpendicular  dis- 
tance between  such  n pair  of  parallels  is  constant,  and  the  angles 
which  they  niako  with  any  common  transversal  are  equal. 

It  will  he  shown  in  a moment  that  any  pair  of  straight  lines 
which  intersect  the  same  two  generators  of  the  same  system  on  the 
fundamental  qnndric  are  parallel  in  this  new  sense.  The  fact  is 
that  in  the  degraded  circumstances  of  ordinary  geometry  two  quite 
different  conceptions  hare  become  confused,  A pair  of  lines  which 
intersect  on  tne  fundamental  quadric  and  a pair  of  lines  which 
intersect  the  same  pair  of  generators  of  the  same  kind  on  the  funda- 
ment'll quadric  are  quite  dilferent  conceptions  ; but  when  the  funda- 
mental quadric  degrades  to  the  ordinary  infinity  then  the  concep- 
tions coalesce,  and  each  of  them  is  merely  a pair  of  parallel  lines  in 
the  ordinary  sense  of  the  word.  The  ordinary  properties  of  parallel 
lines  have  all  their  analogues  in  the  generalized  geometry,  but  these 
analogues  arc  distributed  between  the  two  original  sources  of 
parallels.  Clifford  proposes  to  retain  tho  word  “parallel”  in  non- 
Euclidean  space  for  that  conception  which  exhibits  the  more  remark- 
able properties  of  ordinary  space,  and  defines  as  follows  : — 

Straight  lines  which  interact  the  tame  two  generators  of  the  same 
system  on  the  fundamental  quadric  are  parallel. 

Ixt  X and  Y be  two  rectilinear  generators  of  the  fundamental 
quadric  belonging  to  the  same  system,  and  let  A and  R be  two  straight 
lines  which  intersect  both  X and  Y.  Since  AX  and  AY  are  tangent 
planes  their  poles  must  lie  on  X and  Y respectively,  and  therefore 
A'  (and  B'),  the  polar  of  A (and  B),  must  intersect  both  X and  Y. 
Tho  enharmonic  ratio  of  the  four  points  in  which  X intersect* 
AB,  A'B'  respectively  is  equal  to  that  of  the  tangent  planes  drawn 
st  the  points  where  X intersects  A'B',  AB  respectively ; and,  ss  all 
these  tangent  planes  contain  X,  their  anharmonic  ratio  must  be 
equal  to  that  in  which  they  are  cut  by  the  line  Y.  It  henco 
follows  that  the  lines  X and  Y are  divided  equianharmonically  by 
the  four  rays  A,  B,  A',B',  and  therefore  tho  four  rays  A,  B,  A',  B'  must 
be  all  generators  of  the  same  system  on  an  hyperboloid.  An  infinite 
number  of  transversals  can  therefore  bo  drawn  to  intersect  these 
four  r*ys,thAt  is  to  say,  sn  infinite  number  of  common  perpendicu- 
lars can  be  drawn  to  the  two  rays  A and  B,  and  it  is  easy  to  show 
that  the  lengths  of  all  these  perpendiculars  are  equal. 

Clifford  has  proved  the  very  remarkable  theorem  that  rotations 
of  equal  amplitude  about  two  conjugate  polars  hare  simply  the 
effect  of  translating  every  point  operated  on  through  equal  distances 
slong  parallel  lines.  This  property  leads  to  most  important 
consequences,  but  it  wonld  lead  os  too  for  to  enter  into  the  sub- 
ject at  present 

A memoir  by  the  present  writer  on  the  extension  of  the  theory 
of  screws  to  space  of  this  description  will  be  found  in  the  Tram - 
actions  qf  the  Royal  Irish  Academy,  vol.  xxvil  pp.  157-184. 

Units  af  Measurement — A most  excellent  account  of  the 
units  employed  in  scientific  measurements  will  be  found  in 
Profewor  J.  D.  Everett’s  Units  and  Physical  Constants, 
London,  1879.  Wo  shall  here  only  give  a very  brief  out- 
line of  this  branch  of  the  general  theory  of  measurement, 
referring  inquirers  to  Everett’s  volume  for  further  details. 

Most  of  the  quantities  for  which  measurements  are 
needed  can  bo  ultimately  expressed  by  means  of  (1)  a 
definite  length,  (2)  a definite  mass,  or  (3)  a definite  interval 
of  time. 

It  is  very  important  that  the  unite  thus  referred  to 
should  be  choBen  judiciously,  and  it  must  be  admitted  that 
the  units  ordinarily  used  do  not  fulfil  the  conditions  which 
a well-chosen  system  of  units  should  fulfil  The  most 
scientific  system  is  beyond  doubt  that  which  has  been 
suggested  by  the  units  committee  of  the  British  Association, 
la  this  .system  the  unit  of  length  is  the  centimetre,  the 
unit  of  mass  is  the  gramme,  and  the  unit  of  time  is  tho 
second,  and  the  system  is  therefore  often  referred  to  for 
brevity  as  the  C.G.S.  system.  The  unit  of  force  is 
termed  the  dyne,  and  it  is  defined  to  bo  tho  force  which, 
acting  upon  a gramme  of  matter  for  a second,  generates  a 
velocity  of  a centimetre  per  second.  The  unit  of  work  is 
the  work  done  by  this  force  working  through  a centimetre, 
and  this  unit  is  termed  the  erg.  Tho  unit  of  power  is 
the  power  of  doing  work  at  tho  rata  of  one  erg  per  second, 
and  tho  power  of  an  engine  can  be  specified  in  ergs  per 
second.  By  the  prefixes  deco,  hecto,  kilo,  mega,  we  can  ? 
express  a magnitude  equal  to  the  unit  multiplied  by  10,  j 
100,  1000,  or  1,0  000  respectively.  On  the  other  hand  1 


the  prefixes  deci,  ccnti,  milli,  micro,  signify  the  unite 
divided  by  10,  100,  1000,  or  1,000,000  respectively. 

For  comparison  with  the  ordinary  units  the  following 
statemeuts  will  be  useful.  The  weight  of  a gramme  st 
any  part  of  the  earth's  surface  is  about  980  dynes,  or 
rather  less  than  a kilodyno.  The  weight  of  a kilogramme 
is  rather  less  than  a megadyne,  being  about  980,000 
dynes. 

The  application  of  the#*  unite  to  electrical  end  many  othr* 
measurement*  will  be  found  in  Professor  Everett’s  book  already 
referred  to.  On  the  general  principles  of  appliances  for  measure- 
ment, aee  a neper  by  Clifford  in  the  Handbook  to  the  Special  Loam 
Collodion  of  Scientific  Apparatus,  1S76,  pp.  55-59,  reprinted  in 
Clifford'a  Mathematical  Papers,  pp  419-23.  (R.  8.  B.) 

MEATH,  a maritime  county  of  Ireland,  in  the  province 
of  Leinster,  is  bounded  E.  by  tbe  Irish  Sea,  S.E.  by 
Dublin,  S.  by  Kildare  and  King's  county,  W.  by  West- 
meath, N.  W.  by  Cavan  and  Monaghan,  and  N.E.  by  Louth. 
Its  greatest  length  north  and  south  is  about  40  miles,  and 
its  breadth  east  and  west  about  45  miles.  The  total  area 
comprises  578,247  acres,  or  904  square  miles. 

The  county  forms  part  of  the  great  limestone  plain  that 
occupies  the  central  portion  of  Ireland.  In  some  districts 
the  surface  is  variegated  by  hills  and  swells,  which  to  the 
west  reach  a considerable  elevation,  although  the  general 
features  of  a fine  champaign  country  are  never  lost  Th# 
coast,  which  is  low  and  shelving,  extends  to  about  10  miles, 
but  there  is  no  harbour  of  importance.  The  Boyno, 
whoso  banks  are  specially  beautiful,  enters  tho  county 
at  its  south-west  extremity,  and  flowing  north-east  to 
Drogheda  divides  it  into  two  almost  equal  parts.  At 
Navan  it  receives  the  Blackwater,  which  flows  south-west 
from.  Cavan.  The  Boyno  is  navigable  for  barges  as  far  as 
Navan,  where  a canal  is  carried  to  Trim.  The  Royal  Canal 
posses  along  the  southern  boundary  of  the  county  to 
Dublin.  There  ore  no  lakes  of  importance. 

Climate  and  Agriculture.—' The  climate  is  genial  and 
favourable  for  all  kinds  of  crops,  there  being  less  rain 
than  even  in  tbe  neighbouring  counties.  The  principal 
substratum  is  limestone,  but  there  are  some  districts 
of  clay  slate.  Except  a small  portion  occupied  by  the  Bog 
of  Allen,  tho  county  is  very  verdant  and  fertile.  The  aoil 
is  principally  a rich  deep  loam  resting  on  limestono  gravel, 
but  varies  from  a strong  clayey  loam  to  a light  sandy 
gravel. 

The  total  number  of  holdings  in  1881  was  11,867,  of  which  1632 
were  leas  than  1 acre  in  extent,  and  4300  between  5 and  15  acres. 
Only  93  were  above  500  acres.  According  to  the  agricultural 
statistic*  for  1881,  the  area  of  arable  land  was  532,708  iAi,  or 
92  4 per  cent,  of  tbe  whole  area  of  the  oounty,  while  9599  acrea 
were  under  plantations,  11,280  bog  and  marsh,  and  201  barren 
mountain  land.  Of  the  arable  land,  60,411  were  under  tillage, 
85,893  meadow  and  clover,  and  386,374  pasture.  The  following 
table  shows  the  area  under  the  different  crops  in  1855  and  1882 
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Hornes  between  1855  and  1882  have  diminished  from  23,310  to 
15,316,  an  average  of  2*9  to  every  100  acres  under  cultivation,  the 
average  for  Ireland  being  3*2.  Cattle  in  1855  numbered  135,485, 
and  in  1882  had  increased  to  176,121,  an  avenge  of  33  to  every  100 
acres  under  cultivation,  the  average  for  Ireland  being  26*2.  Sheep 
in  1855  numbered  170,582,  and  in  1882  only  146,749,  although  in 
1880  they  were  174,573.  Pigs  in  1882  numbered  19,709,  route 
6398,  and  poultry  318,968. 

According  to  the  latest  return  the  land  was  divided  among  1322 
proprietors,  who  possessed  577,846  acres,  with  a total  annual  value 
of  £544,550.  The  average  size  of  tbe  properties  was  436  acre*,  and 
tho  average  annual  value  per  acre  was  18a.  10d.  The  following 
four  proprietors  possessed  more  than  10,000  acre*  each  : via..  Eari 
of  Darnley,  21,858  acres;  J.  L.  Napcr,  18,863 ; Marquis  of  Lsn*- 
dowrfe,  12,995  ; and  Lord  Athlumney,  10,213. 

Afantfadu res.  —Almost  the  sole  industry  of  the  county  or 
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tgricuttimi,  bul  coarse  linen  is  woven  by  band-looms,  and  there 
are  a few  woollen  manufactories. 

Railways. — The  Dublin  and  Meath  line  Intersects  the  county 
ie  a north- wee  tefly  direction,  and  separates  into  several  branches, 
while  the  Great  Western  line  skirts  the  southern  boundary. 

Administration  and  Population*  —The  county  includes  18 
baronies,  146  parish  os,  and  1626  townlamls.  Assizes  are  held  at 
Trim,  and  Quarter  sessions  st  DunshaugHn,  Duleek,  Kells,  Navan, 
and  Trim.  Two  poor-law  unions,  Navan  and  Trim,  are  wholly  with- 
in the  county,  and  parts  of  Ardeo,  Celbridge,  Drogheda,  Dunshauglin, 
Kdcnderry,  Kolia,  and  Old  Castle.  It  is  in  the  Dublin  military  dis- 
trict, anbaiatrict  or  Birr,  with  barrack  stations  st  Navau  and  Trim. 
Ecclesiastically  it  is  in  the  Meath  diocese,  with  portions  in  Armagh 
and  Kilmoro.  Previous  to  the  Uuion  it  sent  fourteen  members  to  par- 
liament, but  now  only  the  two  members  for  the  county  are  returned. 

From  81,616  in  1760  the  population  in  1821  had  increased  to 
169,183,  and  in  1841  to  183,828,  but  by  1861  had  diminished  to 
140,768,  in  1871  to  95,558,  and  in  1881  to  87,469,  of  whom  44,316 
were  males  and  43,154  females.  The  principal  towns  are  Navan, 
3873  ; Kells,  282*2  ; and  Trim,  1586,  A portion  of  the  parliamen- 
tary borough  of  Drogheda,  including  933  of  the  inhabitants,  is  also 
within  the  county.  The  number  of  births  in  the  county  during  the 
ten  years  ending  3d  March  1881  was  21,293,  an  average  of  23  3 to 
every  1000  of  the  population  ; of  deaths  16,878,  an  average  of  18*4  ; 
of  marriages  3166,  an  averago  of  8'S;  and  of  emigrant*  10,621,  an 
average  of  12T.  From  1st  May  1861  to  3d  March  1881  the  total 
number  of  emigrants  was  49,376.  Of  the  population  five  years  old 
and  upwards  in  1881,  22  7 per  cent  were  illiterate,' the  percentage 
in  18/1  being  29 '9.  In  1881  there  were  3531  persons  able  to  speak 
Irish,  but  none  were  unable  to  speak  English. 

History  and  Antiquities.—  According  to  Ptolemy,  Meath  was 
originally  inhabited  by  the  Eblani,  whose  territory  extended  from 
the  Boyna  to  the  Lifley.  A district  known  as  Meath,  and  includ- 
ing the  preaen*  .ounty  of  Meath  as  well  as  Westmeath  and  Long- 
ford, with  parts  of  Cavan,  Kildare,  and  King's  county,  was  in  the 
2d  century  formed  by  Tuathsl  into  a kingdom  to  serve  as  mensal 
land  of  the  Ard  Re  or  over-king.  Afterwards  it  was  divided  into 
Oireamhaio,  now  known  as  Meath,  and  Eireamhain,  which  included 
the  remainder  of  the  old  kingdom.  The  district  was  frequently 
subject  to  invasions  from  the  Danes ; they  were  totally  defeated  at 
Tara  in  980.  About  800,000  acres,  indnding  all  the  present 
county  of  Meath,  was  granted  by  Henry  II.  to  Hugh  de  Lacy. 

The  most  remarkable  antiquarian  remains  are  two  to  and  towers, 
the  one  at  Kells,  and  the  other  in  the  churchyard  of  Donoughmore. 
near  Natan.  At  New  Grange,  near  Slane,  there  is  an  artificial 
cavern  of  a very  peculiar  construction.  A large  rath  on  Tara  s 
hill  was  the  mecting-placo  of  the  princes  before  the  Danish  inva- 
sion, and  the  seat  of  a royal  palace  referred  to  in  the  well-known 
lines  of  Moore.  A stone  on  the  top  of  the  rath  is  supposed  by 
•ome  to  be  the  stone  of  destiny  where  the  ancient  monsrebs  of 
Ireland  were  crowned.  Monastic  buildings  were  very  numerous, 
among  the  more  important  rains  being  those  of  Daleek,  which 
b said  to  hare  been  the  first  ecclesiastical  edifice  in  Ireland  built 
•f  stone  and  mortar  ; the  extensive  remains  of  Rective  ; and  those 
of  Clonai  d where  also  were  a cathedral  and  a very  famous  college. 
Of  the  ole  fortresses,  Trim  Castle  on  the  Boyne  still  presents  an 
imposing  appearance.  There  aro  also  many  fine  old  roausions. 

MEAUX,  capital  of  an  arrondisaement,  and  an  episcopal 
see,  in  the  department  of  Seine-et- Marne,  France,  and 
formerly  chief  town  of  Haute  Brie,  is  situated  28  miles 
east  of  Paris,  on  the  Marne,  which  runs  through  the  town, 
and  on  the  Paris  and  Strasburg  Railway.  The  cathedral, 
dedicated  to  St  Stephen,  dates  from  the  12th  century;  its 
restoration  was  begun  thirty  years  ago.  From  the  top  of 
i»  western  tower  (250  feet  high),  in  fine  weather,  the 
heights  of  Montmartre  and  Mont  Val4rieo,  near  Paris,  can 
be  seen.  The  building,  which  is  275  feet  long  and  105 
feet  high,  consists  of  a nave,  two  aisles,  a fine  transept, 
a choir,  and  a sanctuary.  The  choir  contains  the  statue 
and  the  tomb  of  Jlossuet,  aud  the  pulpit  of  the  cathedral 
has  been  reconstructed  with  the  panels  of  that  from  which 
the  “ Eagle  of  Meaux  ” used  to  preach.  The  great  window 
of  the  south  transept  contains  some  magnificent  stained 
glass.  The  episcopal  palace,  behind  the  cathedral,  has 
several  very  curious  old  rooms ; the  buildings  of  the  choir 
school,  which  also  adjoins  tho  cathedral,  are  likewise  of 
•ome  architectural  and  archaeological  interest,  . 

Meaux  is  the  centre  of  a considerable  trade  in  corn, 
cheese,  eggs,  and  poultry ; and  its  mills,  on  the  Marne, 
provido  a great  pert  of  the  meal  with  which  Paris  is 
supplied.  _ Tho  Canal  de  l’Ourcq,  which  surrounds  the  town. 
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and  tho  Marne,  furnish  the  means  of  transport  A starch 
manufactory,  a copper  aud  Iron  foundry,  and  manu- 
factories of  food-pastes,  of  preserved  vegetables,  and  of 
agricultural  implements  are  the  other  principal  industrial 
establishments.  About  a mile  from  the  town  is  the 
sugar  factory  of  Vilienoy,  which  is  one  of  the  largest  in 
France.  The  population  of  Meaux  is  11,740. 

In  tho  Roman  period  Meaux  was  the  capital  of  tho  Meldi,  a 
small  Gallic  tribe.  It  formotl  part  of  tho  kingdom  of  Aastraaia, 
aud  afterwards  belonged  to  the  counts  of  Vermandoi*  and  Cham- 
pagne. Its  communal  charter  dates  as  far  back  as  1179.  Meaux 
suffered  much  from  the  disorders  of  tho  Jacquerie,  from  tho 
Hundred  Years'  War,  and  from  the  religious  wars,  during  which  it 
was  an  important  Proteetaot  centre.  After  the  League,  it  was  tho 
first  town  which  opened  its  gales  to  Henry  IV.,  in  1594.  Placet 
as  it  is  on  tho  highroad  of  invaders  marching  on  Paris  from  the 
east  of  France,  Meaux  saw  its  environs  ravaged  by  the  army  of 
Lorraine  in  1652,  and  waa  laid  under  heavy  requisition*  in  1814, 
1815,  and  1870. 

MECCA  (a5L«,  Makka\  the  chief  town  of  .the  HijAz  in 
Arabia,1  and  tho  great  holy  city  of  IslAm,  is  situated 
two  camel  marches  (the  resting-place  being  Bahra  or 
Hadda  in  the  Ba^n  Marr),  or  about  45  miles,  almost  duo 
east,  from  Jidda,  on  the  Red  Sea.9  Thus  on  a rough 
estimate  Mecca  lies  in  21°  30'  N.  lat  and  40°  E.  long. 

It  is  said  in  the  Koran  (sur.  xiv.  40)  that  Mecca  lies  io 
a sterile  valley,  and  the  old  geographers  observe  that  the 
whole  Uaram  or  sacred  territory  round  the  city  is  almost 
absolutely  without  cultivation  or  dato  palms,  while  fruit 
trees,  springs,  wells,  gardens,  and  green  valleys  are  found 
immediately  beyond.  Mecca  in  fact  lies  in  the  heart  of  a 
mass  of  rough  hills,  intersected  by  a labyrinth  of  narrow 
valleys  and  passes,  and  projecting  into  the  TihAma  or  low 
country  on  the  Red  Sea,  in  front  of  the  great  mountain 
wall  that  divides  the  coust  lauds  from  the  central  plateau, 
though  in  tarn  they  are  themselves  separated  from  the  sea 
by  a second  curtain  of  hills  forming  the  western  wall  of  the 
great  WAdy  Marr.  The  inner  mountain  wall  is  pierced  by 
two  and  only  two  great  passes,  and  the  valleys  descending 
from  these  embrace  on  both  sides  the  Mecca  hills.  The 
north-western  pass,  through  which  the  Nejd  traffic  descends 
to  the  coast,  and  which  also  affords  the  easiest  though 
longest  route  from  Jidda  and  Mecca  to  TAif  and  thence 
through  the  true  HijAz  to. Yemen,  is  the  Derb  el-Seil  or 
torrent  path  down  the  well-watered  WAdy  Marr.9  This 
WAdy  skirts  the  complex  of  Mecca  hills  on  the  north-west 
from  Zeima  by  WAdy  FA^ima  (where  it  is  joined  by  the  great 
coast  road  from  Medina  and  Syria)  to  Hadda  on  the  Mecca  and 
Jidda  road,  a distance  of  perhaps  50  miles.  Main  roads 
convergo  to  Mecca  from  the  three  points  of  the  WAdy  just 
named,  the  distance  of  the  city  from  the  last  two  being 
about  20  miles  From  this  side  the  most  promiuent  of 
the  Mecca  hills  is  the  northern  “Mountain  of  Light”  (J. 
Ndr).  The  other  pass,  which  affords  a shorter  mule  road  to 
TAif  and  the  southern  highlands,  but  is  not  practicable 
for  ordinary  baggage  camels,  descends  from  the  summit  of 
J.  Kara,  and  leads  through  the  great  W.  Na'mAn,  the  WAdy 
of  the  Hodbeil,  to  the  plain  beneath  ‘Arafa,  the  moat 

1 HijAz  l*  here  taken  In  the  usual  political  sense  of  the  word.  The 
Turkish  WAly  of  the  Hiji*  has  his  winter  residence  at  Mrcca  and  his 
summer  quarters  at  Taif.  In  a narrower  sense  the  HijAx  is  the  lofty 
mountainous  country  between  the  central  plateau  of  Nejd  (or  Ntg«l,  as 
It  is  called  by  the  nstivrs)  and  ths  lowlands  of  the  coast  (TihAma).  In 
this  sense  El-Asma'i  reckons  Mecca  to  the  TlhAma,  aod  well-informed 
Arabs  still  follow  him. 

* A variant  of  the  name  Makka  is  Bakka  (ear.  111.  90  ; Bekri, 155 
sq. ).  For  othsr  names  and  honorific  epithets  of  tbs  city  see  Bekri, 
supra,  Atrakf,  p.  197,  Yifcut,  iv.  617  ay.  The  list*  are  In  part  cor- 
rapt,  sod  »ome  of  tho  names  (Kuthi  and  'Arah  or  'Unh,  “ the  huts") 
are  not  properly  names  of  the  town  os  a whole. 

* The  upper  part  of  this  widy  has  two  branches,  W.  Lei  rain  awl  W. 
Nakhla.  In  the  latter  lie  the  gardens  of  Sdla  and  the  village  of  Zeima 
with  its  great  hot  spring  (comp.  Yakdt,  iii.  197k  Above  Zeima  the 
pa tli  is  desert 
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casteriy  of  Iks  holy  bSbs  emmsstei  with  Mattt  From 
this  poirit  s totemhly  letal  roots  skirts  tho  Mecca  bills  Ob 
the  toatb,  passing  vary  close  to  Mecca  under  the  opposite 
side  of  J.  el-Thaur,  is  joined  or  crossed  by  sewml  mads 
from  the  south,  inc lading  the  great  loodaud  Yemen  road, 
and  ultimately  falls  Into  the  road  from  Mecca  to  Had  da,  a 
little  beyond  tin  pillars  that  define  the  Harem.  The  beoed 
valleys  through  which  this  southern  road  leads  ore  not  so 
well  watered  ss  W.  Manr,  bat  have  several  fertile  spots 
and  a good  deal  of  laud  caltivnble  after  rain.1 * *  From  this 
description  the  importance  of  the  situation  of  Mecca  will 
be  easily  understood. It  commands  both  the  great  routes 
connecting  the  lowlands  with  central  Arabia,  and  thus  has 
the  advantage  over  Tiif,  its  former  commercial  rival,  which 
lies  indeed  on  the  inland  mountain  road  from  Yemen  to 
N'ejd  behind  Mount  Karo,  but  bos  no  ready  connexion 
with  the  Tihima.  Mecca,  on  the  Contrary,  though  apparently 
secluded  in  its  hill*  from  lire  main  valleys— it  is  In  fact 
not  viaible  from  any  point  till  one  is  quite  close  to  the 
town— lies  in  the  focus  of  all  tbs  great  roads  from  uorth 
to  south  or  from  the  coast  inland,  with  the  single  exception 
nf  the  mountain  road  behind  Kara , and  the  low  passes  that 
intersect  the  Mecca  hills  form  a series  of  practicable  short 
cuts  connecting  all  the  chief  points  of  the  circle  of  valleys 
already  described.* 

Holding  this  position,  and  situated  in  a narrow  and 
barren  volley  quite  incapable  of  supporting  an  urban 
population,  Mecca  must  have  been  from  the  first  a com- 
mercial town.'  In  the  palmy  days  of  South  Arabia  it  was 
probably  a station  ou  the  great  incense  route,  and  thus 
Ptolemy  may  have  learned  tbs  name,  which  he  writes 
Makorabo.  At  all  events,  long  before  Mohammed  we 
End  Mecca  established  in  the  twofold  quality  of  a com- 
mercial centre  and  a privileged  hnly  place,  surrounded  by 
•a  inviolable  territory  (the  Haram),  which  was  not  the 
- unctuary  of  a single  tribe  but  a place  of  pilgrimage,  where 
religions  observances  were  associated  with  a series  of 
annual  fairs  at  differeat  points  in  the  vicinity.4  The  com- 
bination of  commerce  with  religion  was  no  unusual  thing 
in  Arabia.  Of  old  the  inceuso  trade  had  its  religious 
features,  and  indeed  in  the  unsettled  state  of  tho  country 
commerce  was  possible  only  under  the  sanctions  of  religion, 
and  through  the  provisions  of  the  sacred  truce  which  pro- 
hibited war  for  four  months  of  the  year,  three  of  thoee 
being  the  month  of  pilgrimage,  with  those  immediately 
preceding  end  following.  The  first  of  the  series  of  fairs  in 
which  the  Meccans  had  an  interest  was  at  'Okie  on  the 
easier  road  between  Mecca  end  T»if,  where  there  was  also 
a sanctuary,  and  from  it  the  visiters,  drawn  from  tribes  for 
and  near,  moved  on  to  pointe  still  nearer  Mecca  (Majanna, 
and  finally  Dbu’l-MqjAz,  on  the  flank  of  J.  Kabkob  behind 
'Arefa)  where  further  fairs  wore  held,4  culminating  in  the. 


1 To  tkw  description  of  tbe  velleyB  surrounding  the  Mecca  group  on 
throe  sides,  which  is  mainly  drawn  from  personal  observation  in  1880, 
may  be  added  that  there  is  a direct  end  eat)'  camel  route  from 
tma  to  *Armfa^ between  the  Mecca  hills  and  the  mountains  of  the 
HodhelL  Taking  thl*  fart  with  the  statement  of  Wiktdi  (WeUhaaam's 
Muh.  in  Med.,  p.  841)  that  wry  widy  tn  the  sacred  territory  flows 
outwards  into  common  ground  except  that  at  Tan'im  (near  tbe  pnddd 
on  tbe  Medina  road.  Yak  At,  L 879  ; Ibn  Jubair,  p.  110)  are  see  that 
Mecca  lies  In  an  Isolated  group  of  Wilt— a sort  of  oatpott  of  the  great 
mountain  trait 

* The  inland  m*d  te  undent  times  was  not  so  valuable  ss  the  coast 
road  to  Syria,  on  account  of  the  scarcity  of  water  {Mtth.  in  Med., 
|».  100). 

> Mecca,  tavsooe  of  its  cJtlKm,  *p.  W.lkldf  (Kramer's  ed.,p.  190,  or 
Muh.  in  Med.,  p.  100),  la  a settlement  formed  for  trade  with  Syria  In 
fiwmmcr  ami  Abyssinia  in  winter,  and  cannot  continue  to  exist  if  the 
trad*  is  Interrupted. 

4 Petal’s  ss  to  llie  ddnUtalltl  and  constitution  of  Mecca  before 
IsUm  will  he  given  under  Mohammed, 

* The  details  are  variouriy  related.  " Pec  Bfrdai,  p.  328  {E.  T.,  p. 
324) ; Asma'i  in  Yakut,  iii.  705,  iv.  410,  421  ; Azralu,  p.  129  eq.  ; 


special  religions  ceremonies  of  tbe  great  least  «t  'Arafa 

Kuzah  (Mozdali fa),  ami  Mecca  itself.  Tbe  system  of  iutor 
catatioo  in  tbe  lunar  caieacUr’of  tho  Leathern  Arabs  urns 
designed  to  seen  re  that  the  feast  should  always  fall  at  tfe 
time  urban  tbe  bides,  fruits,  and  other  merchandise  were 
ready  for  market,®  and  tire  Meccans,  wbo  knew  tow  to 
attract  tho  Bedouins  by  profuse  sad  systematic  hospitality, 
bought  up  these  warts  in  exchange  for  imported  goods,  and 
so  became  the  leaders  of  the  international  trade  of  Arabia. 
Their  caravans  traversed  tbe  length  and  breadth  of  tha 
peninsula.  Syria,  and  especially  Gaza,  was  their  chief  goal, 
and  we  read  that  the  Syrian  caravan  intercepted,  on  its 
return,  at  Bcdr  represented  cspitaltothe  vsluo  of  .£20,000, 
an  enormous  sum  for  those  days.7 

The  victory  of  Mohammedanism  made  a vast  change  in 
tire  position  of  Mecca.  The  merchant  aristocracy  became 
satraps  or  pensioners  of  a great  empire;  but  the  seatof 
dominion  was  removed  beyond  the  desert,  and  though 
Mecca  and  the  Hijix  strove  for  a time  to  maintain  political 
as  well  os  religious  predominance,  aa  will  be  related 
under  Moiiamheoaf  Empire,  the  struggle  was  vain,  and 
terminated  on  the  death  of  Ibn  Zubeyr,  the  Meccan  pre 
tenduot  to  the  caliphate,  when  the  city  was  takco  by  HqjAj 
(G92  A.D.).  On  the  other  hand,  the  sanctuary  and  feast  of 
Mecca  received  a new  prestige  from  the  victory  of  IslAm. 
Barged  of  elements  obviously  heathenish,  the  Ka'ba  (Caaba) 
became  the  holiest  site,  and  tbe  pilgnmnge  the  most 
sacred  ritual  observance  of  Mohammedanism,  drawing 
worshippers  from  so  wide  a circle  that  the  confluence  of 
the  petty  traders  of  the  desert  was  no  longer  the  mam 
feature  of  tho  holy  season.  The  pilgrimage  retained  its 
importance  for  the  commercial  wellbeing  of  Mecca;  to 
this  day  the  Meccans  live  by  the  Hajj — letting  rooms, 
acting  as  guides  and  directors  in  the  sacred  ceremonies,  at 
contractors  and  touts  for  land  and  bco.  transport,  as  well  as 
exploiting  for  their  own  advantage  the  many  benefactions 
that  flow  to  the  holy  city ; while  the  surrounding  Bedouins 
derive  a chief  part  of  their  support  from  the  camel- 
trawport  it  demands  and  from  the  subsidies  and  gifts  by 
Wt.tCh  they  are  engaged  to  protect  or  abstain  from  molest- 
ing the  pilgrim  caravans  But  the  ancient  “fairs  of 
heathenism  ” were  given  up,  and  the  traffic  of  the  pilgrim 
season,  sanctioned  by  the  Prophet  in  tur.  ii.  194,  was  con- 
centrated at  Mink  and  Mecca,  where  most  of  ihe  pilgrims 
etill  have  something  to  buy  or  sell,  so  that  Mini,  after  tbe 
sacrifice  of  the  feast  day,  presents  the  aspect  of  a huge 
international  fancy  fair.*  ’In  the  Middle  Ages  this  trade 
was  much  more  important  than  it  is  now.  Ibn  Jubair  in 
tho  12th  century  describes  the  mart  of  Mecca  in  the  eight 
days  following  the  feast  as  fall  of  gems,  unguente,  precious 
drugs,  and  all  rare  merchandise  from  India/Irkb,  KhorAsAn, 
and  every  part  of  the  Moslem  world.9 

Mecca,  as  has  been  already  indicated, lies  in  a narrow  randy 
valley  running  approximately  from  north  to  south  between 
the  Bed  Mountain  on  the  west  and  tho  loftier  chain  of  J. 
Abu  Kobeya  on  the  east  These  ranges,  which  are  partly 
built  on  and  rise  several  hundred  feet  above  the  valley,  ra 
enclose  the  city  that  the  ancient  walls  only  barred  the 
valley  at  three  poiuta,  where  three  gates  led  into  the  town.  In 
the  time  oflbn  Jubair  tbe  gates  still  stood  though  the  walls 
were  ruined,  but  now  tbe  gates  have  only  left  their  names  to 

Bekri,  p.  fSl.  Kabbah  i*  a great  mountain  occapylug  tha 

angle  between  W.  Na'min  and  the  plain  of  ’Arafa.  Tbe  peak  w da* 
north  of  Sbgddid,  the  hamlet  which  Burckhsrdt  (L  115)  cadis  Shaded. 
According  to  Azraki,  p.  80,  the  last  eh  rice  visited  was  that  of  the 
three  trees  of  *Uxri  in  W.  NikMa. 

• fV>  wonre  told  by  BfrSsi,  p 02  (E.  T.t  p 78). 

7 Wdlridi,  «ri.  Kroner,  pp  20,  21  ; JUuh.  *»  M$d.,  p 89 

6 The  older  fairs  were  not  entirely  diverted  till  the  troubles  of.  the 
last  days  of  the  Orneyysds  (Arrnkf,  p 131), 

* Ibn  Jub«ir,  ed.  Wright,  n.  318  tq. 
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quarters  of  the  town.  At  the  northern  ar  upper  tod  was  the 
BAb  el  Me'lA,  or  gate  of  the  upper  quarter,  whence  the  road 
continues  up  the  valley  towards  MmA  nod  'Arafa  as  well 
as  towards  Zsima  and  the  JTeid.  Beyond  the  gate,  in  a 
place  called  the  Ifajiin,  is  the  chief  cemetery,  said  to  be  the 
resting-place  of  many  of  the  companions  of  MobnnuneA 
Hera  a cross-road,  running  ever  the  hill  to  join  the  main 
Medina  road  from  tbo  western  gate,  turns  off  to  the  west 
by  the  pass  of  KadA,  the  point  from  which  the  troops 
of  the  Prophet  stormed  the  city  (a.n.  S).1  Here  too  the  body 
of  Ibn  Zubeyr  was  hung  on  a cross  by  HajjAj.  The  lower 
or  southern  gate,  at  the  Maefala  quarter,  opened  on  the 
Yemen  road,  where  the  rain-water  from  Mecca  flows  oS 
into  an  open  valley.  Beyond,  there  are  mountains  on  both 
sides;  on  that  to  tbo  east,  commending  the  town,  in  the 
great  castle,  a fortress  at  considerable  strength.  The 
third  or  western  gate,  BAb  d-  Omm  (formerly  also  EAb  *1- 
Zibir,  from  a village  of  that  name),  Uv  almost  opposite  the 
great  mosque, end  opened  on  e rood  lending  westwards  round 
the  southern  spurs  of  the  Bed  Mountain.  This  is  the  way  to 
Wady  FAtima  and  Medina,  the  Jidda  read  branching  off 
from  it  to  the  left.  Considerable  suburbs  now  lie  outside 
the  qaertor  named  after  this  gate ; iu  tbs  Middle  Ages  e 
pleasant  country  road  led  for  some  miles  through  partly 
cultivated  land  with  good  walls,  as  far  as  the  boundary  of 
the  sacred  territory  and  gathering  place  of  the  pilgrim*  at 
Taaim,  near  the  mosque  of  'Anita.  This  is  the  spat  oa 
the  Medina  road  new  called  tbe'Omra,  from  a ceremonial 
connected  with  it  which  will  be  mentioned  below. 

The  length  of  the  sinnous  main  arris  of  the  city  from  the 
furthest  suburbs  ea  the  Medina  road  to  the  suburbs  in  the 
extreme  north,  now  frequented  by  Bedouins,  is,  according 
to  Burckbardt,  3500  paces  * About  the  uiddleof  this  line 
the  longitudinal  thorough  fares  are  pashod  aside  by  the 
vast  courtyard  and  colonnades  composing  the  great  mosque, 
which,  with  its  spacious  arcades  surrounding  the  Ka'ba 
aud  other  holy  (daces,  and  its  seven  minarets,  forme  the 
only  prominent  architectural  feature  of  tbe  eity.  The 
mosque  is  enclosed  by  houses  with  windows  opening  on  the 
arcades  and  commanding  a view  of  the  Kn  ba.  Immediately 
beyond  these,  on  tbo  aide  facing  J.  Abu  Kobeys,  a brood 
street  runs  south- last  and  north-west  across  the  valley. 
This  is  the  Mss  A or  sacrod  course  between  the  eminences 
of  SafA  and  Merwa,  and  has  been  from  very  early  times  one 
of  the  most  lively  bazaars  and  the  centre  of  Meccan  life. 
The  other  chief  bazaars  are  also  near  the  mosque  in  smaller 
streets.  The  rest  of  tho  town  presents  no  points  of 
individual  interest,  but  its  general  aspect  is  picturesque ; 
the  streets  an  fairly  spacious,  though  ill-kept  and  filthy; 
the  bouses  are  all  of  stone,  many  of  them  well-built  and 
four  or  fivo  stories  high,  with  terraced  roofs  and  large  pro- 
jecting windows  as  in  Jidda — a style  of  building  which  has 
not  varied  materially  since  tbe  10th  century  (Mokaddasf, 
p.  71),  and  gains  iu  effect  from  the  way  ia  which  the  dwell- 
ings run  op  the  sides  and  spurs  of  tbe  mountains.  Of 
public  institutions  there  are  baths,  ribAfa  or  hospices  for 
poor  pilgrims  from  India,  Java,  Ac.,  a hospital  with  fifty 
beds,  a public  kitchen  for  the  poor,  badly  administered  "by 
the  Turkish  authorities.  A settler  from  India  has  recently 
set  up  a theological  school ; but  the  old  colleges  around 
the  ntoeque  have  long  since  been  converted  into  lodgings3 
The  minor  place*  of  visitation  for  pilgrims,  such  ss  tbo 
birth-places  of  the  Prophet  and  his  chief  followers,  are  not 

• Thin  is  tho  mw*-raod  tnmrwd  by  Bnrckh»rdt  ft  209),  and 
deacribrri  by  him  **  cat  through  the  rock*  with  much  labour. 

• Istnkhri  gtraa  the  length  of  the  city  proper  from  north  toeouth  a* 
2 miles,  tod  the  grraUtt  breadth  from  tbe  Jiyid  quarter  Mat  of  the 
great  mouque  aero**  the  ▼ alley  end  up  the  western  slope*  m two-thirds 
of  the  length. 

• The  pious  foundations  of  Mecca  hare  been  robbed  by  their 
guardians  from  very  early  times.  See  already  Ibn  Haulm},  p.  25. 
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notable.4  Both  theso  and  the  coart  of  Um  great  mosque 
are  observed  to  lie  beneath  too  general  Us*!  of  fba  city, 
so  that  it  ia  evident  that  tbs  ail*  uf  the  town  fcaa  bcea 
gradually  raised  by  accumulated  rubbish.  The  town  in 
fact  baa  little  air  of  antiquity;  genuine  Arab  buildings  d» 
not  last  long,  especially  iu  a valley  periodically  ravaged  by 
tremendous  floods  when  the  tropical  rates  burst  on  the 
surrounding1  hills.  The  history  of  Mecca  ia  fall  of  the 
record  of  these  inundations,  unsuccessfully  combated  by 
tho  great  dam  drawn  across  theeallsy  by  the  caliph ‘Omar 
(Kutb  el-Din,  p.  76),  and  later  works  of  El-Mahdf.5 

The  fixed  populetion  of  Mecca  in  1878  was  estimated  by 
Assistant-Surgeon  'Aid  el-RaxxAk  at  SQyQOO  to  60,000; 
but  the  /uatocials  for  an  estimate  are  very  inadequate 
where  there  u so  large  a floating  population — and  that  not 
merely  nt  the  proper  season  of  pilgrimage,  the  pilgrims  of 
oae  Reason  often  beginning  to  arrive  before  those  of  the 
former  season  have  all  dispersed.  At  the  height  of  the 
season  tbs  town  is  much  overcrowded,  and  the  entire  want 
of  a drainage  syatom  ia  aeverely  felt.  Fortunately  good 
water  is  tolerably  plentiful ; for,  though  tils  wells  ate  mostly 
undrinkable,  and  even  the  famous  Zamzam  water  very  un- 
wholesome and  tainted,  with  sewage,  the  underground  con- 
duit from  beyond  ‘Arafa,  completed  by  Sultan  Selim  II. 
ia  1571,  supplies  to  the  public  fountains  a sweet  and 
light  water,  containing,  according  to  ‘Abd  el-K&xzAV,  n 
large  amount  of  chlorides.  Tbe  water  in  said  to  be  free 
to  townsmen,  but  is  sold  to  the  pilgrims  at  a rather  high 
rate.* 

Mediaeval  writers  celebrate  the  copious  supplies, 
especially  of  fine  fruits,  brought  to  the  city  from  T*if  and 
other  fertile  parts  of  Arabia.  These  fruits  ere  still 
f assess ; rice  and  other  foreign  products  are  brought  by 
sea  to  Jidda ; mutton  is  plentifully  supplied  from  the 
desert.7  The  industries  of  Mecca  all  centre  in  the  pilgrim- 
age ; the  chief  object  of  every  Meccan — from  the  netablea 
and  sheikhs,  who  use  their  influence  to  gain  custom  for 
the  Jidda  speculators  iu  the  pilgrim  traffic,  down  to  the 
cicerooes,  pilgrim  broken,  lodging-house  keepers,  and 
semi-mendicant  hangers  on  at  the  holy  places-— being  to 
pillage  the  visiter  in  every  possible  way.  Thus  the 
fanaticism  of  the  Meccan  is  en  ad  air  of  the  purse ; the 
mongrel  population  (for  the  town  is  by  no  means  purely 
Arab)  has'  exchanged  the  virtues  of  the  Bedouin  for  the 
worst  corruptions  of  Eastern  town  life,  without  casting  off 
the  ferocity  of  the  desort,  and  it  is  hardly  possible  to  find 
a.  worse  certificate  of  character  than  the  three  parallel  gaabas 
ou  each  cheek,  called  Teehrff,  which  era  the  customery 
mark  of  birth  ia  the  holy  city.  The  unspeekable  vice*  of 
Mecca  are  a scandal  to  all  IslAm,  and  a constant  source  of 
wonder  to  pioas  pilgrims.'  The  slave  trade,  which  mill 


* For  detail*  •*  to  tho  aadrnt  quarter*  of' Mecca,  where  the  several 
f«allte*  or  dept*  heed  sport  from  generation  to  generation,  see  A Iraki, 
p.  445  ay.,  sad  compare  Ya'kabf,  od.  Jwakoll,  p.  100.  The  models 
town  ia  teat  described  by  Uarckimnit,  vivo  gtreeapjanof  t(|*city. 
The  minor  aaczed  pleoce  ate  described  et  length  by  Arrald  aud  Ibn 
Jnboir.  They  are  either  connected  with  get! nine  memon-s  of  tbe 
Prophet  end  hie  time*,  or  bare  apart ewe  legend*  do  conceal  the  fact 
that  they  woe*  originally  holy  atone*,  wells,  or  the  like,  of  heathen 
MActity. 

• BeJidhori,  in  his  chapter  oa  the  floods  af  Moca  (p.  53  *f.),  ways 
that  "Omar  built  two  dams*  * 

• The  aqueduct  hi  the  mm*** nr  of  *n  oHer  eee  eeeodsted  with  the 
niuMN  of  Zob-eyd*.  wife  of  Borin  el-Ruhtt,  aud  other  beaotioctoc*. 
But  tho  old  ft  quod  u«t  wu  frequently  out  of  repair,  and  we®*  to  b*»» 
played  but  ft  secondary  pert  in  the  rocdiKral  water  supply.  Even  lb« 
new  ftfjnedoct  g»re  no  odeqaote  supply  is  Burckherdt  e time 

f In  Ibn  Jnbeir's  tin*©  (p.  1S2)  larjte  euppheewBrehrongM  fromthe 
Yemen  nxmataiM.  The  revenue*  of  Yemen  an  Kill  mainly  expended 
on  the  distribution  of  gr-ua  by  tbe  wltxn  in  tbo  Hijfa. 

* Tho  corruption  of  moaners  in  Brccx  is  no  caw  thing.  See  the 
letter  of  the  caliph  Mah-li  on  tbe  subject : Wustenfcld,  Chrvn.  Mtk.% 
It.  168. 
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.ubaists  on4  is  very  dear  to  the  Arab  heart,  has  connexions 
with  the  pilgrimags  which  are  not  yet  thoroughly  cleared 
op ; but  there  ia  no  doubt  that  under  cover  of  the  pilgrim- 
age a great  deal  of.  kidnapping  and  importation  of  slave* 
goes  on. 

Since  the  fall  of  Ibn’Zubeyr  the  political  position  of 
Mecca  has  always  been  dependent  on  the  movements  of 
tho  greater  Mohamftedan  world.  In  the  splendid  times 
of  the  caliphs  immense  sums  were  lavished  upon  the 
pilgrimage  and  the  holy  city ; and  conversely  the  decay  of 
the  central  authority  of  IslAm  brought  with  it  a long  period 
of  faction,  wars,  and  misery,  in  which  the  moat  notable 
episode  was  the  sack  of  Mecca,  with  circumstances  of  great 
barbarity,  by  the  Carmathians  at  the  pilgrimage  season  of 
930  a.d.  The  victors  carried  off  the  “ black  stone,”  which 
was  not  restored  for  twenty-two  years,  and  then  only  for  a 
great  ransom,  when  it  was  plain  that  even  the  loss  of  the 
palladium  could  not  destroy  the  sacred  character  of  the 
city.  Under  the  Fatimites  Egyptian  'influence  began  to 
be  strong  in  Mecca ; it  was  opposed  by  the  sultans  of 
Yemen,  while  native  princes  claiming  descent  from  the 
Prophet — the  HAahimita  emirs  of  Mecca,  and  after  them 
the  emirs  of  the  bouse  of  KatAda  (since  1202) — attained  to 
great  authority  and  aimed  at  independence ; but  soon  after 
tho  final  fall  of  the  Abbasids  the  Egyptian  overlordship 
was  definitively  established  by  Sultan  Bibars  (1269  a.d.). 
The  Turkish  conquest  of  Egypt  transferred  the  supremacy 
to  the  Ottoman  Bultans  (1517),  who  treated  Mecca  with 
much  favour,  and  during  the  16th  century  executed  great 
works  in  the  sanctuary  and  temple.  Tho  Ottoman  power, 
however,  became  gradually  almost  nominal,  and  that  of  the 
imira  or  sherlfs  increased  in  proportion,  culminating  under 
jhilib,  whoso  acccsaiou  dates  from  1766.  Then  followed 
.he  ware  of  the  Wahhibis  (ace  Arabia,  vol  ii.  p.  260)  and 
the  restoration  of  Turkish  rule  by  the  troops  of  Mohammed 
All.  By  him  the  dignity  of  sherif  was  deprived  of  much 

its  weight,  and  in  1827  a change  of  dynasty  was  effected 
oy  the  appointment  of  Ibn  *Aun.  Since  that  time  the 
Turkish  authority  has  again  decayed,  though  Mecca  is 
still  nominally  tho  capital  of  a Turkish  province,  and 
has  a governor-general  and  a Turkish  garrison,  while 
Mohammedan  law  is  adm mistered  by  a judge  sent  from 
Constantinople.  But,  except  within  the  larger  towns, 
at  which  troops  are  stationed,  the  Turks  are  practically 
powerless,  and  the  real  sovereign  of  Mecca  and  the  HijAz 
is  the  sherif,  who,  as  head  of  a princely  family  claiming 
descent  from  the  Prophet,  holds  a sort  of  feudal  position  in 
the  country.  The  dignity  of  sherif  (or  grand  sherif,  as 
Europeans  usually  say  for  the  sake  of  distinction,  since  all 
the  kin  of  the  princely  houses  reckoning  descent  from  the 
Prophet  are  also  named  sherlfs),  is  often  conceived  as  a 
religious  pontificate,  and  anti-Turkish  Arabs  contend  that 
if  the  sultan  and  the  sherif  were  together  in  a mosque  the 
latter  would  lead  the  prayers  as  imam ; but-  it  ia  more 
correct  to  regard  the  sherif  as  the  modern  counterpart  of 
the  ancient  emfre  of  Mecca  already  referred  to,  who  were 
named  in  the  public  prayers  immediately  after  the  reigning 
caliph.  This  dignity  loug  ran  in  the  family  of  Hasan,  son 
of  the  caliph4 All,  with  which  the  present  sherlfs,  in  spito 
of  changes  of  dynasty,  still  count  kindred.  The  influence 
of  the  princes  of  Mecca  has  varied  from  time  to  time  accord- 
ing to  the  strength  of  the  foreign  protectorate  in  the  HijAz 
or  in  consequence  of  feuds  among  the  branches  of  the  house ; 
at  present  it  is  for  most  purposes  much  greater  than  that 
of  the  Turk*.  The  latter  are  strong  enough  to  hold  the 
garrisoned  towns,  and  thus  the  sultan  is  able  within 
certaio  limits — playing  off  one  agains^  the  other  the  two 
rival  branches  of  the  aristocracy,  via,  the  kin  of  GbAlib 
and  the  house  of  Ibn  *Aun — to  assert  the  right  of  desig- 
nating or  removing  the  sherif,  to  whom  in  turn  he  owes 
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the  possibility  of  maintaining,  with  the  aid  of  considerable 
pensions,  the  semblance  of  his  much-prized  lordship  over 
the  holy  cities.  The  grand  sherif  can  muster  a consider* 
able  force  of  freedmen  and  clieuts,  and  his  kin,  holding 
wells  and  lands  in  various  places  through  the  UyAz, 
act  as  his  deputies  and  administer  tho  old  Arabic  cus- 
tomary law  to  the  Bedouius.  To  thia  influence  the  HijAx 
owes  what  little  of  law  and  order  it  eiyoys.  After  tho 
sherifs  the  principal  family  of  Mecca  is  the  house  of 
Sheyb,  which  holds  the  hereditary  custodianship  of  tho 
Kabo. 

The  Great  Mosque  and  the  Kdba. — Long  before 
Mohammed  the  chief  sanctuary  of  Mecca  wa3  the  Kabo, 
a rude  stone  building,  so  named  from  its  resemblance  to  a 
monstrous  astragalus  or  die,  of  about  40  feet  cube,  though 
tho  shapeless  mass  is  not  really  an  exact  cube  or  even 
exactly  rectangular.1  The  Ka4ba  has  been  rebuilt  more 
than  once  since  Mohammed  purged  it  of  idols  and  adopted 
it  as  the  chief  sanctuary  of  IslAm,  but  the  old  form  has 
been  preserved  except  in  secondary  details  ; 2 so  that  the 
4‘  Ancient  House,”  as  it  is  titled,  is  still  essentially  a heathen 
temple,  adapted  to  the  worship  of  IslAm  by  the  clumsy 
fiction  that  it  was  built  by  Abraham  and  Ishmael  by  divino 
revelation  as  a temple  of  pure  monotheism,  and  that  it  was 
only  temporarily  perverted  to  idol  worship  from  the  time 
when'Amr  ibn  Lohay  introduced  the  statue  ol  Hobal  from 
Syria5  till  the  victory  of  IslAm.  This  fiction  has  involved 
tho  superinduction  of  a new  mythology  about  Abraham, 
Hagar,  and  Ishmael  over  the  old  heathen  ritnal,  which 
remains  practically  unchanged.  Thus  the  chief  object  of 
veneration  is  the  ancient  fetish  of  the  black  stone,  which  is 
fixed  in  the  external  angle  facing  SafA.  The  bnilding  is  not 
exactly  oriented,  but  this  may  for  convenience  be  called  tho 
south-east  corner.  Its  technical  name  is  the  black  corner, 
the  others  being  named  tho  Yemen  (south-west),  Syrian 
(north-west),  and 4 Irik  (north-east)  corners,  from  the  lands 
to  which  they  approximately  point  The  black  stone  is  a 
small  dark  mass  a span  long,  with  an  aspect  suggesting  vol- 
canic or  meteoric  origin,  fixed  at* such  a height  that  it  can 
be  conveniently  kissed  by  a person  of  middle  size.  'It  was 
broken  by  fire  in  the  siege  of  683  a.d.  (not  as  many  authors 
relate  by  the  Carmathians),  and  the  pieces  are  kept  together 
by  a silver  setting.  The  history  of  this  heavenly  stone, 
given  by  Gabriel  to  Abraham,  does  not  conceal  the  fact 
that  it  was  originally  a fetish,  the  most  venerated  of  a 
multitude  of  idols  and  sacred  stones  which  stood  all  ronnd 

1 The  following  measurements  may  be  cited Ibn  'Abd  Rabhih  (ICth 
century),  south  side  20  cubit*,  north  21,  ruut  and  west  25  each  (lb 
Aziuki)  ; Ibn  Jnbeir  (12th  century),  Aide*  54  end  48  spans,  height  29 
cubit*  at  the  highest  or  south  wall,  with  s slight  fell  to  the  north  side 
where  the  mintb  or  w»Ur-«pout  discharges  (Azralcf.  27  cubits);  Burck- 
hardt,  aides  18  pace*  by  14,  height  85  to  40  feet.  Other  modern 
measures  vary  considerably.  The  height  was  raised  by  Ibn  Zubsyr  from 
18  to  27  cubits.  Compare  Muh.  in  Med.,  p.  426. 

* The  KLa’ba  of  Mohammed's  time  was  itself  the  successor  of  an  older 

building  said  to  have  been  destroyed  by  fire.  It  was  constructed  in 
the  stiff  usual  rude  style  of  Arabic  masonry,  with  string  courses  of 
timber  between  the  stones  (like  Solomon's  temple).  The  roof  rested 
on  six  pillars  ; the  door  was  raised  above  the  ground  and  approached 
by  a stair  (probably  on  account  of  the  flood*  which  often  swept  tho 
valley) ; and  worshipperi  left  their  shoes  under  tho  stair  before  entering. 
During  tho  first  siege  of  Mecca  (683  A.D.)  the  building  was  turned 
down,  and  Ibn  Zuheyr  reconstructed  it  on  an  enlarged  scale  and  in 
better  style  of  solid  ashlar  work.  After  his  death  bis  moat  glaring 
Innovations  (the  introduction  of  two  doors  on  a level  with  the  ground, 
and  the  extension  of  the  building  lengthwise  to  include  the  Hijr)  were 
corrected  by  under  orders  from  the  caliph,  hut  the  bifilding 

retained  its  more  solid  structure.  The  roof  now  rested  on  three  pillars, 
and  the  height  was  raised  one-half.  The  Ka'ba  was  again  jenti rely 
rebuilt  after  the  flood  of  1626  A.D.,  but  since  Hajjaj  there  seem  lo 
have  been  no  structural  change*. 

* Hobal  was  set  up  within  the  tempi*  over  the  pit  that  contained 
tho  sacred  treasures.  Hit  chief  function  was  connected  with  the 
sacred  lot  to  which  the  Meccan*  were  accustomed  to  betake  themselves 
in  all  matters  of  difficult 
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Ihe  sanctuary  in  tho  time  of  Mohammed  The  Prophet 
destroyed  the  idols,  but  he  left  the  characteristic  form  of 
worship — the  iaxodfy  or  sevenfold  circuit  of  the  sanctuary, 
tho  worshipper  kissing  or  touching  the  object*  of  his 
veneration — and  besides  the  black  stone  he  recognized  the 
so-called  “southern"  stone,  the  same  presumably  with 
that  which  is  still  touched  in  the  tawaf  at  the  Yemen 
comer  (J/wA.  in  J/VcA,  pp.  336,  425).  The  ceremony  of 
the  t&w&f  and  the  worship  of  stone  fetishes  was  common 
to  Mecca  with  other  ancient  Arabian  sanctuaries.1 * * * * * * *  It  was, 
as  it  still  is,  a frequent  religious  exercise  of  the  Meccans, 
and  the  first  duty  of  one  who  returned  to  the  city  or 
arrived  there  under  a vow  of  pilgrimage ; and  thus  tho 
outside  of  the  Ka'ba  was  and  is  more  important  than  the 
insida  IslAm  did  away  with  the  worship  of  idols ; what 
was  lost  in  interest  by  their  suppression  has  been  supplied 
by  the  invention  of  spots  consecrated  by  recollections  of 
Abraham,  Ishmael,  and  Hagar,  or  held  to  be  acceptable 
places  of  prayer.  Thus  the  space  of  ten  spans  between 
the  black  stone  and  the  door,  which  is  on  the  east  side, 
between  the  black  and  ‘Irik  corners,  and  a man’s  height 
from  the  ground,  is  callod  the  Multaxan i>  and  here  prayer 
should  be  offered  after  the  {awif  with  outstretched  arms 
and  breast  pressed  against  the  house.  On  the  other  side 
of  the  door,  against  the  same  wall,  is  a shallow  trough 
which  is  said  to  mark  the  original  site  of  the  stone  on 
which  Abraham  stood  to  build  the  Ka'ba.  Here  the 
growth  of  the  legend  can  bo  traced,  for  the  place  is  now 
called  the  “ kneading-place  " (Ma'jan)Awhere  the  cement 
for  the  Kaba  was  prepared.  This  name  and  story  do  not 
appear  in  the  older  account*  * Once  more,  on  the  north 
side  of  the  Kaba,  there  projects  a low  semicircular  wall  of 
marble  with  an  opening  at  each  end  between  it  and  the 
walls  of  the  house.  The  space  within  is  paved  with 
mosaic,  and  is  called  the  Hijr.  It  is  included  in  the 
tawif,  and  two  slabs  of  verde  aniico  within  it  are  called 
the  graves  of  Ishmael  and  Hagar,  and  are  places  of  accept- 
able prayer.  Even  the  golden  or  gilded  mUdb  (water- 
spout) that  projects  into  the  Hijr  marks  a place  where 
prayer  is  heard,  and  another  such  place  is  the  part  of  the 
west  wall  close  to  the  Yemen  corner. 

The  feeling  of  religious  conservatism  which  has  preserved 
the  structural  rudeness  of  the  Kaba  through  so  many 
centuries  did  not  interfere  with  the  adoption  of  costly 
surface  decoration.  In  Mohammed’s  timo  the  outer  walls 
were  covered  by  a vail  (or  kuwa)  of  striped  Yemen  cloth. 
The  magnificence  of  the  caliphs  substituted  a covering  of 
figured  brocade,  and  the  sultan  still  sends  with  each  pilgrim 
caravan  from  Cairo  a new  kiswa  of  black  brocade, 
adorned  with  a broad  band  embroidered  with  golden 
inscriptions  from  the  Koran,  as  well  as  a richer  curtain  for 
the  door.  Tho  aspect  thus  given  to  the  Ka  ha  is  seen  in 
the  woodcut ; there  are  openings  to  show  the  two  sacred 
stone*9  The  door  of  two  leaves,  with  its  posts  and  lintel, 
is  of  silver  gilt 

The  interior  of  the  Ka'ba  is  now  opened  but  a few  times 
every  year;  there  is  a great  scramble  for  admission — the 
portable  staircase  being  seldom  brought  forward — and  a 
great  clamour  for  backshish  ; thus  the  modem  descriptions, 
from  observations  made  under  difficulties,  are  not  very 
complete.  Little  change,  however,  scorns  to  have  been 
made  since  tho  time  of  Ibn  Jubair,  who  describes  the  floor 

1 Bee  1 bo  Hishim,  t 54;  p.  80  fUni  inBatn  Marr);  YikAt, 

11L  705  (OtbeydA) ; Bar  Hebroeus  on  Psalm  xii.  9.  Stones  worshipped 

by  circling  round  them  bore  the  name  denedr  or  duwir  (Krehl,  ReL  <L 

Amber,  p.  69).  The  later  Arab*  not  unnaturally  viewed  euch  cultua 

u imitated  from  that  of  Mecca  (YAkut,  iv.  622  ; comp.  Doty,  Israelite* 

U Mekka,  p.  125,  who  draw*  very  perverse  inference*). 

a The  old  hutra  is  removed  on  the  25th  day  of  the  month  before 

the  pilgrimage,  and  fragment*  of  It  are  bought  by  the  trilgrims  as 

charms.  Till  the  10th  day  of  the  pilgrimage  month  the  Kaba  it  bare. 
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and  walls  as  overlaid  with  richly  variegated  marbles,  and 
the  upper  half  of  the  walls  as  plated  with  silver  thickly 
gilt,  while  the  roof  was  vailed  with  coloured  silk.  Modern 
writers  describe  the  place  as  windowless,  but  Ibn  Jubair 
mentions  five  windows  of  rich  stained  glass  from  'Irik. 
Between  the  three  pillars  of  teak  hung  thirteen  silver 
lamps.  A cheat  jn  the  corner  to  the  left  of  one  entering 
contained  Korans,  and  at  the 'Irik  corner  a space  was  cut 
off  enclosing  the  stair  that  leads  to  the  roof.  The  door  to 
this  stair  (called  the  door  of  mercy — Bib  el-Rahma)  was 
plated  witn  silver  by  the  caliph  Mutawakkil.  Here,  in 
the  time  of  Ibn  Jubair,  the  MakAm  or  standing-stone  of 
Abraham  was  usually  placed  for  better  security,  but 
brought  out  on  great  occasions  (pp.  131,  161).* 

The  houses  of  ancient  Mecca  pressed  close  upon  the 
Ka'ba,  the  noblest  families,  who  traced  their  descent  from 
Kosay,  the  reputed  founder  of  the  city,  having  their  dwell- 
ings immediately  round  the  sanctuary.  To  the  north  of  the 
Ka'ba  was  the  Dir  el-Nadwa,  or  place  of  assembly  of  the 
Koreysh,  where  all  matters  of  public  interest  were  discussed. 
The  multiplication  of  pilgrims  after  IslAm  soon  made  it 
necessary  to  clear  away  the  nearest  dwellings  and  enlarge 
the  place  of  prayer  around  the  Ancient  House.  'Omar, 
'Othmin,  and  Ibn  Zubeyrhad  all  a share  in  this  work,  but 
the  great  founder  of  the  mosque  in  its  present  form,  with 
its  spacious  area  and  deep  colonnades,  was  the  caliph  El- 
Mahdi',  who  spent  enormous  sums  in  bringing  costly  pillars 
from  Egypt  and  Syria.  The  work  was  still  incomplete  at 
his  death  in  785  A.D.,  and  was  finished  in  less  sumptuous 
style  by  his  successor.  Subsequent  repairs  and  additions, 
extending  down  to  Turkish  times,  have  loft  little  of  El- 
Mahdl’s  work  untouched,  though  a few  of  the  pillars  prob- 
ably date  from  his  days.  There  are  more  than  five 
hundred  pillars  in  all,  of  very  various  style  and  workman- 
ship, and  the  enclosure — 250  paces  in  length  and  200  in 
breadth,  according  to  Burckhardt's  measurement— is  entered 
by  nineteen  archways  irregularly  disposed. 

After  the  Kaba  the  principal  points  of  interest  in  the 
mosque  are  the  well  Zamzam  and  the  Hakim  Ibrihfm. 
The  former  is  a deep  shaft  enclosed  in  a massive  vaulted 
building  paved  with  marble,  and,  according  to  Mohammedan 
tradition,  is  tho  source  (corresponding  to  the  Beer-lahai-roi 
of  Gen.  xvi  14)  from  which  Hagar  drew  water  for  her  son 
Ishmael.  This  of  course  is  pure  invention,  and  indeed  the 
legend  tells  that  the  well  was  long  covered  up  and  redis- 
covered by ' Abd  el-Mutfalib,  the  grandfather  of  the  Prophet 
Sacred  wells  are  familiar  features  of  Semitic  sanctuaries, 
and  IslAm,  retaining  the  well,  made  a quasi-Biblical  story 
for  it,  and  endowed  its  tepid  waters  with  miraculous 
curative  virtues.  They  are  eagerly  drunk  by  the  pilgrims, 
or  when  poured  over  tho  body  ore  held  to  give  a miraculous 
refreshment  after  the  fatigues  of  religious  exercise,  and 
the  manufacture  of  bottles  or  jars  for  carrying  the  water  to 
distant  countries  is  quite  a trade.  Ibn  Jubair  (p.  139) 
mentions  a curious superstition  of  the  Meccans,  who  believed 
that  tho  water  rose  in  the  Bhaft  at  the  full  moon  of  the 
month  Sha  bAn.  On  this  occasion  a great  crowd,  especially 
of  young  people,  thronged  round  the  well  with  shouts  of 
religious  enthusiasm,  while  the  servants  of  the  well  dashed 
buckets  of  water  over  their  head*  The  MakAm  or  stand- 
ing place  of  Abraham  is  also  connected  with  a relic  of 
heathenism,  the  ancient  holy  stone  which  once  stood  on 
| the  Ma'jan,  and  is  said  to  bear  the  prints  of  the  patriarch’s 


* Before  Isiim  the  Ka'ba  vu  opened  every  Monday  and  Thnraday  ; 
la  the  time  of  Ibn  Jabeir  it  was  opened  with  considerable  ceremony 
every  Monday  and  Friday,  and  daily  in  the  month  Rajab.  Bat,  though 
prayer  within  the  bail  ding  la  favoured  by  the  example  of  the  Prophet, 
it  is  not  compulsory  on  the  Moslem,  and  even  in  the  time  of  Ibn 
liatdu  the  opportunities  of  entrance  were  reduced  to  Friday  and  the 
birthday  of  the  Prophet 

xv.  — is 
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feat  The  whoW  legwnd  of  this  atone,  which  is  full  of 
miraculous  racidsata,  seems  to  haro  arisen  from  a aiiscour- 
c option,  the  UofcAxa  Ibrihim  im  the  Korda  meaning  the 
sanctuary  itself ; hat  the  atone,  which  is  a block  about  3 
sputa  ia  height  and  2 xa  breadth,  aad  in  shape  “ like  a 
potter’s  i arnoco  * (Iho  J abair),  is  certainly  very  ancient  It 
ia  now  covered  up,  and  no  one  ie  allowed  to  sea  it,  though 
the  box  in  which  it  lies  can  be  seen  or  touched  through  a 
grating  in  the  little  chapel  that  surrounds  it  In  the 
Middle  Ages  It  was  sometimes  shown,  and  Ibn  Jubair 
describes  the  pious  enthusiasm  with  which  he  drank 
Zamzam  water  poured  on  the  footprints.  It  was  covered 
with  inscriptions  in  an  unknown  character,  one  of  which 
was  copied  by  FAkihi  in  bis  history  of  Mecca.  To  judge 
by  the  facsimile  in  Dozy's  laraditm  U Mekka,  the  character 
is  probably  essentially  one  with  that  of  the  Syrian  SafA 
inscriptions,  which  wo  now  know  to  have  extended  through 
the  Nejd  And  into  the  HijAx.1 

Thageuorml  aspect  of  the  great  mosque  will  be  bat, t understood  by 
reference  to  the  woedent,  which  ia  taken  from  a photograph.  The 
photographer  has  taken  his  stand  on  a lofty  building  lacing  the 
black  stone  corner  of  tbe  Ka'ba,  so  that  house  tope,  with  high  para* 
p*ts  senring  to  protect  tho  privacy  of  the  women,  who  spend  much 
uf  thm  time  on  these  terraces,  farm  too  prominent  a feature  in  the 
foreground,  and  obstruct  the  view  of  part  of  the  cloistered  area.  Tbe 
background  is  the  Bed  Mounlniu ; the  fort  which  is  seen  above  the 
town  is  not  the  meat  castle  but  a building  of  the  sberif  Ghalib,  dating 
from  about  the  beginning  of  this  century.  It  will  be  observed  that 
at  two  places  there  are  smaller  cloistered  courts  annexed  Is  the  main 


colon® ode.  That  to  the  right,  wWh  a polygonal  minaret,  oacmp"wda 
to  the  ancreut  Dor  al-h’sdw.-i,  which  was  included  m the  jneaqua  by 
the  caliph  Mo'tadid.  Tbe  other  minor  court  is  at  the  Bib  Ibrihim. 

Of  the  two  walls  of  the  Ka'ba  concealed  from  riser,  that  to  the  right 
b the  om  adjoioiru;  * he  H ijr.  Tbe  twostoriod  pagodarlifce  building 
faoieg  this  wall  is  the  Mukim  or  *tetk>a  for  prayer  of  orthodox 
Modems  of  the  Hansfi  rite,  to  whioh  Uie  Turks  belong.  Tbe  similar 
stations  of  the  other  orthodox  sects  bare  but  one  story  ; that  of  the 
Malild  rHc  is  seen  to  the  left  of  the  Ka'ba ; the  roof  of  the  HanbeH 
station  is  jnet  visible  in  the  foreground  a little  to  the  left  of  the 
“ block  " corner ; the  Shall  i station,  which  stands  on  tbs  roof  of  the 
Zaouam  building,  is  more  prominent  a little  to  tbe  right.  Between 
this  and  tbe  MaVim  Honan  rises  the  slender  gilt  spire  of  the  white 
marble  pulpit  from  which  sermons  are  preached  on  Fridays  sod 
high  dnys.  Between  tbe  pulpit  and  the  Zamzum  is  the  small  chapel 
•f  Abraham’s  stone.  It  dees  not  rise  high  enough  to  be  ssen  in  tho 
cub  The  two  small  and  ugly  domes  to  toe  right  of  the  Zanuam  are  * 
the  dome  of  ’Abbis  and  the  dome  of  the  Jewess.  They  are  used  aa 
storerooms,  but  the  former,  which  bas  its  namo  from  the  unde  of 
tlio  Prophet,  was  formerly  the  drinking*nkce  of  the  pilgrims.  In 
tho  time  of  Ibn  Jubair  it  was  still  used  for  cooling  tbo  Znuiaam 
water.  The  oval  part  of  tho  court  next  to  the  Ka  oa  within  the 
railing  is  paved  with  marble ; porta  of  the  area  beyond  are  i Iso 
paved,  part  being  strewn  with  gravel.  Around  the.railinga  number 
of  glass  lamps  arc  lighted  at  night. 

$a/d  end  Mcnra,—  In  religious  importance  these  two  points  Of 
"hills/’  connected,  as  we  have  seen,  by  the  Mas’A,  stand  second  . 
only  to  the  Ka’ba.  Safi  is  an  derated  platform  surmounted  by  a 
triple  arch,  and  approached  by  a flight  of  steps.*  It  lies  sooth-eate 
of  tho  Ka  bo,  facing  tbe  black  corner,  and  76  paces  from  the  “ Gets 
of  which  ia  architecturally  the  chief  gate  of  the  mosqnu. 

Mama  is  n similar  platform,  formerly  covered  with  a single  arch,  on 
the  opposite  side  of  tbe  valley.  It  stands  on  a spur  of  the  Bed 
Mountain  railed  J.  Ku’syVfan.  The  course  between  these  tww 
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r acred  pointo  it  493  paces  long,  and  the  religions  ceremony  called  the 
"say”  consists  ia  traversing  it  Sevan  times,  beginning  and  ending 
at  Safi.  The  lowest  part  ol  the  course,  between  the  so-called  green 
milestones,  is  done  at  a run.  This  ceremony,  which,  as  we  shall 
presently  see,  is  part  of  Lho  ’omru,  is  generally  said  to  be  p^-formed 
in  memory  of  Hagar,  who  ran  to  and  fro  between  the  two  eminences 
vainly  seeking  water  fur  her  son.  The  observance,  however,  ia  cer- 
tainly of  pagan  origin  ; and  at  ano  time  there  were  idols  on  both 
the  so-called  hills  (see  especially  Axrakf,  pp.  74,  78). 

The  Ceremonies  and  the  Pttmmage, — Before  Islam  the  Ka’ba  was 
the  local  sanctuary  of  the  ttsoouns,  where  they  prayed  and  did 
sacrifice,  where  oaths  were  administered  and  bard  oases  submitted 
to  divine  sentence  according  ts  the  immemorial  custom  of  Semitic 
shrines.  But  besides  this,  as  we  have  seen,  Mecca  was  already  a 

fibre  of  pilgrimage.  Pilgrimage  with  the  ancient  Arabs  was  the 
nl til  merit  of  a vow,  whim  appear*  to  bavo  generally  terminated — 
at  least  on  the  past  of  the  well-to-do— in  a sacrificial  feast  A vow  of 
pilgrimage  might  bo  directed  to  other  sanctuaries  then  Meooa— the 
lecTiaicw  woroforii  (lhlal)ia  applied  for  example  to  the  pilgrimage 
to  Manat  (Bekri,  p.  619).  He  who  whs  under  such  a vow  vu  bound 
by  crremontal  obrervonrea  of  abstinence  from  certain  acts  (e.  g. , 
hunting)  aad  sensual  pleasures,  and  in  particular  was  forbidden  to 
shear  or  comb  hta  hair  till  the  fulfilment  of  the  vow.  This  old 
Eecnitic  usage  has  its  close  parallel  in  the  vow  of  tho  Kazarite.  It 

1 See  Be  Vogno,  Byhe  Centrals:  Inner.  .9m. ; Lady  Anne  Blunt, 
Plbriputje  in  S'jdy  toL  as. j and  W.  R.  Smith,  in  the  A therunan, 
Mon.li  20,  1860. 


was  not  peculiarly  connected  with  Mecca  ; at  TAlf,  for  example,  it 
was  customary  on  return  to  the  city  after  an  absence  to  present 
oneself  at  the  sanctuary,  and  there  shear  the  hair  (hi uA  4n  Med.,  p. 
881).  Pilgrimages  to  Mecca  ware  not  tied  to  a single  time,  but  they 
were  naturally  aaeoaiated  with  festive  occasions,  and  especially  wilt 
the  great  annual  fcast  and  market  already  spoken  of,  when  by  exten- 
sive hospitality  the  ritiaens  did  all  in  their  power  to  attract  the 
womhippesa  who  were  ad  the  seme  time  their  customers.  The 
pilgrimage  was  so  intimately  connected  with  the  wellbeing  of 
Mecca,  and  had  already  such  a hold  on  the  Arabs  round  about, 
that  the  politic  Mohammed  could  not  afford  to  sacrifice  it  to  an 
ahetmet  purity  of  religion,  sod  thus  the  eld  usages  were  transplanted 
into  Islam  in  the  double  form  of  tbe  'ouira  or  vow  « 4 pilgrimage  to 
Mecca,  which  can  be  discharged  at  any  time,  aad  the  hag  or  pil- 
grimage at  the  great  annual  feast  The  latter  closes  with  a visit 
to  the  Ka*be,  but  its  essential  ceremonies  lie  outside  Mecca,  at  the 
neighbouring  shrines  whore  the  eld  Arabs  gathered  before  tbe 
Mecaan  fair. 

The  omra  begins  at  some  point  outside  tbe  Harem  or  holy  tern* 
tory,  generally  it  Tanim  described  above,  both  toe  oonvessionre  sake 
and  because  Aiaha  began  the  'eiura  there  in  tfhe  year  10  of  the 
flight.  The  pilgrim  enters  the  lie  ram  in  the  antique  aad  scanty 
pilgrimags  dress  (ihrAm),  consisting  of  two  cloth*  wound  round  hie 
parson  in  a way  prescribed  by  rituoL  Mis  devotion  u expressed  in 

* Ibn  Jubair  speaks  of  fourteen  steps,  AJy  Bey  of  four,  BcrckWlt 
of  three.  The  surrounding  ground  do  doubt  has  risen  so  the  old 
name  “ bill  of  flafa  m is  now  inapplicable. 
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IMiSio)  u*  *3  ury  k d (a  word  ®r  obscure  origin  and  mMlihttj;  ns  | 
enters  thi  feto-t*  mosque,  performs  the  tawof  and  the  say1  with 
dfcanutnueu i?d  prayers  which  it  is  unnecessary  to  4rtnHratni  than 
has  his  head  shnvcu  ami  resumes  his  common  dress.  Thiw  ceremony 
is  nov.'  generally  combined  with  the  hajj,  or  is  performed  by  every 

r-in,:;.  r or  traveller  when  ho  enters  Maroa,  anil  the  ihraaz  (which 
involves  (lie  acts  of  abstinence  already  referred  to)  is  assumed  at  a 
roufttlvrable  dhbn.ee  from  the  city.  But  it  is  aho  piopsr  duihtg 
one’s  residence  in  the  holy  eity  to' pc  norm  at  least  one  "omra  from 
IWfta  in  connexion  witfi  a visit  to  tne  mosque  of  ’Atshn  there. 
Tim  absurd  triviality  of  tlnso  ntes  is  ill  concealed  by  the  legends  of 
the  say  of  Hagnr  and  of  the  tawaf  being  first  performed  by  Adam 
in  imitation  or  the  circuit  of  the  angels  about  tho  tin  one  of  Cod; 
but  in  truth  tha  mooning  of  their  ceremonies  seems  to  have  been 
almost  a blank  to  the  Arabs  before  Islam,  whose  religion  hod  become 
a mate  formed  tradition.  We  do  not  even  know  to  what  deity  the 
worship  expressed  in  the  tawaf  was  properly  addressed.  There  ia 
a tradition  that  the  Ka’bawas  a temple  of  Saturn  (Slmhrasldni,  p. 
431);  perhaps  tho  most  distinctive  feature  of  the  shrine  may  be 
sought  in  the  acred  doves  which  still  enjoy  the  protection  of  the 
sanctuary.  Those  recall  tho  sacred  doves  of  Ascalon  (Philo,  vi.  200 
«>f  Richter's  «d.).  and  aujrgost  Yenua-worship  as  at  least  one  element 
(comp.  Herod.,  i.  131 ; tii.  8;  Ephr.  Syr.,  Op i £yr.,  iL  457). 

To  tfce  ordinary  pilgrim  the  Vmm  has  become  eotnuch  nn  cplsodo 
of  the  hajj  that  it  is  often  deacriUd  an  a mere  visit  to  the  maeque 
of  Aisba  ; a better  conception  of  its  originid  significance  is  cot  from 
the  Meccan  feast  of  the  seventh  month  (Rajeb)  graphically  described 
by  Ibn  Jubair  from  liis  observations  in  1184  a.d.  Rajab  was  one 
of  the  ancient  sneted  months,  end  the  feast,  which  extended  through 
the  whole  month,  and  was  a joyful  Reason  of  hospitality  and  thanks- 
giving, no  doubt  represents  the  ancient  feasts  of  Mecca  more 
exactly  than  the  ceremonies  of  tbetajj,  in  which  old  usage  haa  keen 
overlaid  by  traditions  and  glosscaoF  Blam.  The  *omra  was  per- 
formed by  crowds  from  day  to  day,  especially  at  new  and  full  moon.* 
The  new  moon  celebration  wan  nocturnal ; the  road  to  Tanfm,  the 
Mas’ A,  and  the  mosque  were  brilliantly  illuminated ; and  the  appear- 
ing of  the  moon  was  greeted  with  noisy  music.  A genuine  old  Arab 
market  was  held,  for  the  wild  Bedouins  of  the  Yemen  mountains 
came  in  thousands  to  luirtcr  their  cattle  and  fruits  for  clothing,  and 
deemed  that  to  absent  themoelres  would  bring  drought  and  cattle 
plague  in  their  homes.  Though  ignorant  of  the  legal  ritual  and 
prayers,  they  performed  the  tavraf  with  snthastMin,  throwing  them- 
wives  against  the  Ka'ba  and  clinging  to  its  curtains  as  a eh  ill  clings 
to  its  mother.  They  also  made  a point  of  entering  the  Ka’ba.  Tire 
29th  of  the  month  was  the  feest  day  of  the  Meccan  women,  when 
they  and  their  little  once  liad  the  Ka’ba  to  thamsclvea  without  the 
prepuce  even  of  the  Blicybfs. 

The  central  and  essential  ceremonies  of  the  linjj  or  greater  pU-  I 
grinisgo  are  those  of  the  day  ofArnfa,  llic  ®th  of  the  "pilgrimage 
month  **  (Dhu’l  Hijja),  the  wst  of  the  Arab  year ; and  svct)' .Moslem  1 * 
who  is  his  own  master,  and  can  command  tha  acrosoary  means,  ia 
bouoJ  to  j in  In  these  once  in  hie  life.  By  them  the  pilgrim  be- 
come* as  pure  from  sin  a*  when  he  was  born,  and  gains  for  the  rest 
of  his  life  the  honourable  title  of  h/ijj.  Neglect  of  other  parte  of 
the  pilgrim  cemnonhl  may  be  compensated  offerings,  but  to  miss 
the  “ stand  ” (wokuf)  nt’Aiafa  is  to  miss  tho  pilgrimage.  'A tufa  or 
‘Arafat  is  a siwco  artificially  limited,  round  a small  isolated  hill 
relied  the  Hill  of  Mercy,  a little  way  outbids  tire  holy  territory,  on 
the  Toad  from  Mecca  to  Taif.  One  leaving  Mecca  after  midday  can 
e*«tly  rcarli  the  place  on  foot  tire  samo  evening.  The  road  is  first 
north wanta  along  the  Mecca  valley  and  then  turns  eastward.  It 
leads  through  the  straggling  villago  of  Mina, occupying  a long  narrow 
valley  (W.  Mina),  two  to  threo  Lours  from  lleoca,  and  thence  by 
tbo  mosque  of  Muxdalifa  over  a narrow  pass  opening  ont  into  tho 
pl  iintof  Arafa,  which  1b  an  expansion  of  tho  great  W.  Na’mAn, 
through  which  the  Tdif  road  descends  from  Mount  Kara.  The  lofty 
m*vl  niggtd  mount  shut*  of  the  Hud  toy  1 tower  over  tha  plain  ou  the 
worth  si  lo  an  5 overshadow  tho  little  HU1  of  Morey,  widcli  i»ooo  of 
tliuso  bosses  of  weathered  grain te  so  common  in  the  HijAz.  'Arafa, 
a*  wo  bare  a Beady  seen,  lay  quite  near  Dhu’l-Majtx,  where,  according 
to  ArabiRn  tradition,  n great  fair  wsts  held  from  tbo  1st  to  tho  Stir 
of  tho  pilgrimage  month ; and  the  ewmorms  from  which  (ho  hajj 
Vm  derived  were  originally  aw  appendix  to  this  fair.  Now  on  lira 
contrary  the  pilgrim  is  expected  to  follow  as  closely  as  may  be  the 
movements  or  tho  Prophet  at  his  "'farewell  ptlgrimsgo  **  In  theywrr 
10  of  the  Flight  (632  ad).  Ho  therefore  reaves  Mores  ha  pilgrim 
garb  on  the  8th  of  Dhrrt'l  Ilijjs.  elite  1 tho  day  of  tnrwiya  (an  ate 
scure  and  nre-idaiuic  inmel,  an  t strictly  speaking  should  spend  the 
night  at  Mind.  It  is  now,  however,  customary  to  go  right  on  and 
eiwemp  at  once  at  'Arafa.  Tho  night  should  be  spent  fn  devotion, 
but  tho  coffee  booths  do  a lively  trade,  ntni  mxigs  are  as  common  as 
prayers.  Next  forenoon  tha  pilgrim  la  free  to  mow  about,  end 
towards  midday  he  may  if  he  plcaao  hear  a sermon.  In  the  after- 

i Tli*  Utter  perhaps  no  port  of  the  undent  'owra;  wvSaeack-Herfraojo, 
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noon  the  essential  ceremony  begins  ; It  eonSsb  simply  in  “stand- 
ing " on  'Arafa  shouting  LabbeyEa  and  reciting  prayers  and  texUtili 
aunert.  After  th*  aun  is  down  tbo  vast  assemblage  breaks  up,  and 
a rush  (technically  i/ri  fa,  daf,  na/r)  is  mode  in  tho  utmost  contusion 
to  Muidalifo,  where  the  night  prayer  is  said  and  tho  night  spent. 
Before  aunme  unit  morning  Cth«  10th)  a second  "atond"  Jffc* 
that  on 'Arafa  is  made  for  a short  time  by  torchlight  rouad  the 
rno«qvo  of  MiutliuiCn,  but  before  tire  son  ia  iairly  up  all  mus£  bo  in 
motion  in  the  second  ifiidtt  towards  Mind.  The  day  thus  cmnmrnrerl 
ia  tlm  M«Iay  of  sacrifice, " and  haa  four  cerotoeoiao — (1)  to  pelt  with 
seven  stonrs  a cairn  d 'at dta)  at  tlto  eastern  end  of  W. 

Mitui,  <2>  to  slay  a victim  at  Mina  and  hold  a sacrificial  meal,  part 
of  the  flesh  bring  also  Jncd  and  so  preserved,  or  given  to  tho  poor/  (3) 
to  bo  shaved  ana  to  terminate  tire  tkrdm.  (4)  to  make  tho  third 
i.e.t  go  to  Mecca  and  perform  the’uwaf  and  safy  femiwf  d-ijilda), 
returning  thereafter  to  Mini  The  sac  rifles  and  viait  to  hfoeoo  may, 
liowever,  be  delayed  till  the  11th,  12th,  or  13th.  These  are  the 
days  of  Mind,  a fair  and  a joyous  feast,  with  no  «pemt  ceremony 
except  that  each  day  the  pilgrim  is  expected  to  throw  seven  atone* 
at  tho  jamrat  el'akaba,  and  Mao  at  eacli  of  two  similar calnw  hi  tha 
valloy.  The  stones  are  thrown  in  the  name  of  Atldh,  and  oiu  gene- 
rally thought  to  be  directed  at  the  devil  This  h,  however,  a 
custpm  older  than  Islam,  and  a tradition  in  Atnkf,  p.  412,  represents 
it  as  au  act  of  worship  to  idols  at  Mini.  As  the  stones  are  thrown 
on  tho  days  of  the  Coir,  it  ia  not  unlikely  that  they  hare  something 
to  do  with  the  old  Arab  mode  of  closing  a sale  by  the  purchaser 
throwing  a stone  (Birunf,  p.  328). 4 The  pilgrims  leave  Mind  on  tho 
12th  or  13th,  and  tho  hajj  is  then  over. 

The  colourless  character  of  these  ceremonies  Is  plainly  duo  to  tho 
fact  that  they  are  nothing  more  than  expurgated  heathen  ritea.  In 
Islam  proper  they  huve  no  raison  ditrs  ; the  legends  about  Adair, 
and  Eve  on  'Arafa.  about  Abraham's  sacrifice  of  the  ram  at  Thabir 
bv  Mini,  imitated  in  tha  sacrifices  of  tho  pilgrimage,  are  mere 
Tiumsv  afterthoughts,  as  appears  from  their  variations  and  only 
partial  acceptance.  It  is  not  so  easy  to  get  at  the  nature  of  the 
original  rites,  which  Islam  waa  careful  to  suppress.  But  old  usngw 
were  not  quickly  eradicated,  and  wo  find  mention  of  practices  con- 
demned by  tho  orthodox,  or  fanning  no  port  of  tho  Moslem  ritual, 
which  may  be  regarded  as  traces  of  an  older  ceremonial.  Snch  are 
nocturnal  illuminations  at  Mini  (Ibn  Batdte,  i 896\  'Arafa,  and 
Muz  JaIi  fa  (Ibn  Jubair,  p.  179),  |nd  tawafs  performed  by  the  ignorant 
at  holy  spots  nt  'Arafa  not  recognized  by  law  (ftnoock-Huigronie, 
p.  149  j?.).  We  know  that  the  rites  xt^Iuzdalifa  were  originally 
connected  with  a holy  hill  bearing  the  name  of  the  god  Kurah  (the 
Edomite  Kozc)  whoso  bow  is  the  rainbow,  and  there  is  reason  to 
think  that  the  t/dtfas  from  'Arafa  and  Kn»h,  which  were  not  mado 
as  -now  after  suuset  and  before  sunrise,  but  when  the  aun  rested  on 
tha  tops  of  the  mountains,  were  ceremonies  of  farewell  and  salutation 
to  the  sun-god. 

The  statistics  of  the  pilgrimage  cannot  bo  giren  with  certainty 
and  vary  much  from  year  to  year.  The  a an  ran  tine  office  keeps  a 
record  of  arrivals  by  eeaatJiudah  (80,271  for  tha  year  1878  a.d., 
or  1295  A. It.) ; hat  to  these  must  bo  added  the  great  overland  cara- 
vans from  Cairo,  Damascus, and 'Irak,  the  pilgrims  who  reach  Medina 
from  Yanbu*  and  go  on  to  Mecca,  and  those  from  all  parts  of  the 
peninsula.  Burekhsrdt  in  1814  estimated  the  crowd  at  'Arafa  at 
/ 0,000,  Burton  in  1863  at  60,000,  'Abd  et-Razzyk  ip  1868  at  60,000. 
This  great  assemblage  ia  always  a dangerous  centre  of  infection,  and 
the  days  of  Mini  especially,  spent  under  circumstances  originally 
adapted  only  for  a Bedouin  fair,  with  no  provision*  for  proper 
cl  can  lines*,  and  with  the  air  full  of  the  smell  of  putrefying  offal  and 
flesh  drying  in  the  toil,  produce  much  sickness. 

u*tr+i»rt~- tb#  Arabic  rugrapfcen*  a»4  M*mogr*pfcer#,»»r,y*f  wbooa 
a*T«  been  *liea«lv  dt«d,  hsv*  Ibn  ‘Abd  Eabbili'*  descrtpUoo  cl  Ui«  inoiqiBC. 
tarty  In  Um  l*ih  crniury  frid  C*lra  cdJU«,  11L  at*  but  #tora  *11  Um 
a.1mlrtblc  re««d  ol  Ibn  Jub*U(IIM  *.u),by  far  th*  bc*t  account  exuujl ol  Kccc* 
and  tho  pflxilmuire.  It  **•  teen  moch  pBtaeed  to  l*>  T“«  AraMc  tea 

loriani  are  Imrfely  occupitd  with  fsbulouu  rnimUtr  m to  Meet*  b*<u«  l*lAin;  tor 
IhcM  fcrrada  the  reader  may  ref«  toC.  du  Forcer*!'*  Euai.  IIow  fcttl*  con* 
*n  b.-  placed  m the  rra-bl*mlc  Kittoty  «pv«™  wry  r»e*rly  Iram  Uiu 
Sirtortcd  ascuuou  *f  AbrahA*  esf-.mlon  *K»i«H  lb*  Jlijiti.  wblch  fell  but  a f*w 
v ran*  be  fore  Hie  Wrtb  at  tho  Frcphei,  and  U the  test  crriu  tn  »«v*n  hulory  wblrto 
r an  cx*t«n«aiMir»  (lean  otter  mnik**.  tee  XAldck*'*  Teraiun  ot  Jalwn.  P-  TO4  »f. 
For  lit®  period  of  the  lloyhet  Ibn  lUaliAm  andlVAUdf  are  v*Iub1>I*  *oyrce»  In 
topwrrwihy  an  re«  «•  hteory.  (rt  the  fpecUl  htw»r  >u  *«d  iteKrrpii.  n*  *1  Mecca 
pabMated  by  Wu»»*»l*ld  4tr  Si.Ul  A/.lAu,  Svot*..  Uil-A').  wWh  u 

•bitruct  In  German  1*C1),  Ibe  moot  tatuab  e 1*  ttei  of  A*'»^f.  It  ha*  pawd 
throuab  lb®  lumM  cf  w.-ral  editor  i,  but  I he  elicit  put  (toe*  bu*k  to  Ite 
tiMyt  of  ite  9th  Cbriation  erntury.  ^ip»el-ttn  » hutwy  llkoltte  UirMUcn) 
coe»  «Jore  wtth  tbe  addlUon*  Of  St*  nrphew  to  1901  a.XK 

Uf  fcarufeMidncnwft**  XncaliMJi  pemaui  cb*HV«ttot»  ter  !*■«  W Bure k- 
liuplt's  Wa r*U  in  Araktm  (cited  abo»c  fK'tu  tb®  Rvaed.,  TVe  Tiitrtl*  */ 

A>y  Av  rte.Hn\  Lornbm,  I*t*.  dcierlbe  un-it  t»  1«>7;  lireton’i  /Vfr*.»  >j«r  fid 
ret.  in!))idl«n  n.pj  '-rti>e«aa  Hu.iX(iinU:  VouMnUmo*  Jtu///aA®/  »«e%  JUii*. 
lses.  1*  lively  but  very  *H*bt.  ‘Alnl  el  Harxilf'*  report  to  the  Gcvrrnmeat  el  Indu* 
cn  the  yU«rtma«e  of  1f>iJ  1®  ®p*ci*My  dMc*wd  to'  aanttary  Ruuih.u*.  for  Ite 
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STRICTLYspeaking,  the  derivation  of  this  word  should 
have  prevented  the  uae  of  it  as  the  designation  of  a 
pure  science.  It  haa  been,  however,  employed  for  a long 
period  in  English  speech  in  the  identical  senso  that  the 
French  attach  to  Mecanique  pure  or  the  Germane  to  Reins 
Mechanik.  These  terms  are  all  employed  to  denote  what 
we  should  much  prefer  to  call  Abstfxtct  Dynamics, — the 
pure  science  which  (as  the  derivation  implies)  treats  of 
the  action  of  Force  upon  Matter,  but  which  is,  correctly, 
the  Science  (Jf  Matter  and  Motion,  or  of  Matter  and  Energy. 

With  the  view  of  making  clear  from  the  outset  the  reason 
for  the  arrangement  adopted  in  this  article,  we  commence 
by -stating  in  Newton’s  own  words  (accompanied  by  a 
paraphrase)  the  Axiomata,  sice  Leges  Motus,  which  form 
the  entire  basis  of  our  subject  These  laws  will  at  once 
iudicate  the  order  in  which  the  subject  may  most  logically 
be  treated.  We  defer  to  the  end  of  the  article  the  more 
close  consideration  of  the  idea  introduced  by  the  word 
“force,”  as  well  as  general  remarks  on  “energy,1*  die. 
For  the  present  we  are  content  to  regard  force  as  defined 
-for  us  by  Newton’s  Laws. 

1 Vewton's  Lam  of  Motion. 

§ 1.  Lex  I.  Corpus  omue  pereeverare  in  statu  suo  qui- 
escendi  vel  movendi  uniformiter  in  directum,  nisi  quatenus 
illud  a viribuB  impressis  cogitur  statum  suum  mutare. 

Every  body  continues  in  its  state  of  rest,  or  of  uniform 
motion  in  a straight  line,  except  in  so  far  as  it  is  compelled  by 
force  to  change  that  state.  - , 

Lex  IL  Mutatiouem  motus  proportionalem  e&se  vi 
motrici  impresses,  et  fieri  secundum  lineam  rectam  qua  vis 
ilia  imprimitur. 

Change  of  (quantity  of)  section  is  proportional  to  force, 
and  takes  place  in  the  straight  line  in  which  the  force  acts. 

Lex  IIL  Actiooi  contrariam  semper  et  sequalem  esse 
reactionem ; aive  corponun  doorum  action ea  in  se  nmtuO 
aemper  esse  cequales  et  in  partes  contraries  dirigi. 

To  every  aetion  there  is  always  an  equal  and  contrary 
reaction  ; or  the  mutual  actions  of  any  two  bodies  are  always 
equal  and  oppositely  directed. 

§ 2.  In  1863  Thomson  and  Tait  (upou  whose  Treatise  on 
Natural  Philosophy  much  of  what  follows  is  based)  called 
attention  to  the  fact  that,  as  regards  Lex  III.,  Newton  gives 
in  a scholium  a second  sense  in  which  the  words  may  be 
interpreted.  In  the  first  sense  the  action  and  reaction  are 
mere  forces,  in  the  Becond  they  are  the  rates  at  which  forces 
do  work.  Hence,  and  for  another  reason  which  will  appear 
later,  the  word  “activity”  haa  been  introduced  as  the 
English  equivalent  of  the  word  actio  in  Newton’s  second 
Bense.  Here  is  the  passage  : — 

Si  aestimetur  agentis  actio  ex  ejus  vi  et  velocitate  ccn- 
juuctira;  et  similiter  resistentis  reactio  eestimetur  con- 
junctim  ex  ejus  partium  singularum  velocitatibus  et  viribus 
resistendi  ab  earum  attritione,  .cohresioue,  pondere,  et 
acceleration®  oriundis;  erunt  actio  et  reactio,  in  omni 
instrumentomm  usn,  sibi  invicem  semper  equales. 

If  the  activity  of  an  agent  be  measured  by  Us  amount  and 
its  velocity  conjointly  ; and  if,  similarly,  the  counter-activity 
of  the  resistance  be  measured  by  the  velocities  of  its  several 
parts  and  their  several  amounts  conjointly , whether  Ihese 
arise  from  friction,  molecular  forces,  weight,  or  acceleration  ; 
— activity  and  counter-activity,  in  all  combinations  of 
machines , will  be  equal  and  opposite. 

ThU  may  be  looked  upon  as  a Fourth  Law.  Bat,  in 
strict  logic,  the  First  Law  is  superfluous,  because  its  con* 
sequences  are  all  implied  (by  negation)  in  tho  statement  of 


the  Second.  (Bee  § 8 below.)  Henee  there  are,  virtually; 
only  three  laws,  so  far  as  Newton’s  system  is  concerned. 

§ 3.  These  laws  are  to  be  considered  as  deductions  from 
obeervation  and  experiment,  and  in  no  sense  as  having  aa  **««*»*t 
a priori  foundation.  Their  proof,  so  far  as  rigorous  proof  *** 
is  attainable  in  physical  matters,  is  commonly  looked  oa 
as  being  furnished  in  the  most  conclusive  form  by  obser- 
vational astronomy.  The  Nautical  Almanac,  published 
usually  about  four  years  in  advance,  contains  the  predicted 
places  of  the  sun,  moon,  and  principal  planets  from  day  to 
day,  in  some  cases  from  hour  to  hour,  throughout  the  year. 

The  predictions  are  entirely  based  upon  the  laws  of 
motion  (along  with  tb#  law  of  gravitation),  and  could  not 
possibly  be  accurate  unless  these  laws  are  true.  So 
thoroughly  satisfactory  has  hitherto  been  the  coincidence 
between  prediction  and  obeervation  that,  when  a devirtion 
occurs,  no  one  dreams  of  a defect  in  the  principles  of  the 
reasoning.  On  the  contrary,  such  deviations  are  utilized 
for  the  purpose  of  correcting  our  knowledge  of  the 
“elements”  of  the  orbits  of  the  moon  and  planets,  or 
our  estimates  of  the  masses  of  these  bodies ; and,  as  in  tho 
brilliant  investigations  of  Adams  and  Leverrier,  they  some- 
times enable  us  to  discover  the  existence  and  even  assign 
tho  position  of  a planet  never  before  seen. 

§ 4.  • It  is  not  clear  in  what  order,  or  by  whom,  these  laws  K«*i«v 
were  first  discovered.  Galileo  was  undoubtedly  acquainted  I ™** 
with  the  first  two;  and  Huygens,  Wren,  Hooke,  and ,tm*u 
others  were  acquainted  with  the  Third  Law  in  some  of  iU 
many  applications.  But  they  were  first  systematized  and, 
as  we  have  Been,  extended  in  a most  important  manner  by 
Newton.  Though  they  were  Badly  disfigkred  in  Britain 
during  the  fifty  years  which  elapsed  after  the  revival  of 
mathematics  in  the  early  part  of  this  century,  they  have  of 
late  been  restored  to  the  form  in  which  Newton  gavo  them. 

This  readoption  of  Newton’s  simple  but  comprehensive 
system  has  of  itself  aided  in  no  small  degree  the  recent 
rapid  advance  of  science. 

One  peculiarity  of  Newton’*  language  must  be  noticed  **** 
here,  though  very  briefly,  as  we  will  return  to  the  subject 
towards  tho  end  of  the  article.  A force  ie  said  to 41  compel  * 
a change  of  state  in  a body;  bodies  are  said  mutually  to 
“act”  on  one  another,  Ac.  Snch  language  is,  of  course; 
in  its  literal  acceptation,  of  an  anthropomorphic  character  ; 
but,  if  one  thinks  of  the  habitual  use  even  in  scientific 
books  of  such  expressions  as  “the  sun  rises,”  “the  wind 
blows,”  Ac.,  it  cannot  be  construed  into  an  assertion  that 
force  has  real  objective  existence. 

Comments  on  the  Laws  of  Motion. 

§ 5.  Law  L Piret  of  all  this  law  tells  us  what  happens 
to  a piece  of  matter  which  is  left  to  itself,  i.e.,  not  acted  ** 
on  by  forces.  It  preserves  its  “ state,”  whether  of  rest  or 
of  uniform  motion  in  a straight  line.  This  property 
(which,  as  we  shall  presently  show,  § 7,  is  considerably 
extended  by  Newton  himself)  is  commonly  called  the 
“ inertia  ” of  matter,  in  virtae  of  which  it  is  incapable  of 
varying  in  any  way  its  state  of  rest  or  motion.  It  may  be 
the  Bport  of  forces  for  any  length  of  time,  but  bo  soon  «* 
they  cease  to  act  it  remains  in  the  state  in  which  it  was 
left  until  they  recommence  their  action  on  it.  Hence, 
whenever  we  find  the  state  of  a piece  of  matter  changing, 
we  conclude  that  it  is  under  the  action  of  a force  or  forces. 

Thus,  for  the  present,  we  have  the  definition  of  “ force  ** 
os  part  of  this  First  Law : — 

Force  is  whatever  changes  the  state  of  rest  or  uniform 
motion  of  a lady. 
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When  n body,  originally  at  rest,  begins  to  move,  we  con- 
clude that  force  is  acting  on  it  And  when  a moving  body 
is  seen  to'  change  either  the  speed  or  the  direction  of  its 
motion,  we  conclude  that  thia  is  due  to  force.1 
r § 6.  But  there  is  much  more  than  this,  even  in  the  First 
Xaw.  What  is  “rest”?  The  answer  must  be  that  the 
term  is  relative.  Absolute  rest  and  absolute  motion  are 
terms  to  which  we  find  it  impossible  to  assign  a meaning. 
Maxwell  baa  well  aaid  (in  hiB  Matter  and  Motion)'.— 

“ All  oar  knowledge,  both  of  time  and  place,  is  essentially 
aelati  ve.  When  a man  has  acquired  the  habit  of  putting  words 
together,  without  troubling  himself  to  form  the  thoughts  which 
ought  to  correspond  to  them,  it  ia  easy  for  him  to  frame  an  | 
antithesis  between  this  relative  knowledge  and  a so-called  absolute 
knowledge,  and  to  point  out  our  ignorance  of  the  absolute  « 
jwMlion  of  a point  as  an  iuatance  of  the  limitation  of  our  faculties. 
Any  one,  however,  who  will  try  to  imagiue  the  state  of  a mind  . 
conscious  of  knowing  the  absolute  position  of  a point  will  ever  after 
few  content  with  our  relative  knowledge.” 

Ab  will  be  seen  later,  the  First  Law  gives  ub  also 
a physical  definition  of  " time,"  and  physical  modes  of 
measuring  it 

§ 7.  Newton’s  own  comment  on  this  law  is  as  follow* : — 

Projectilia  pe  reeve  runt  in  motibus  suis,  nisi  quatenua  a 
xesistentia  aeris  retardantur,  et  vi  gravitates  impelluntur 
dcorsum.  Trochus,  cujus  partes  cobsereudo  per  pet  uo  I 
rtjtralmnt  scse  a motibus  rectiliaeis,  non  cessat  rotari,  nisi 
ejuatenus  ab  aere  retardatur.  Majora  autem  planetarum 
et  cometarum  corpora  motas  suoe  et  progressives  et 
edrculares,  in  spatiis  minus  resistentibus  facto*,  cohaervant 
diutiuB 

It  is  particularly  worthy  of  notice  that  we  have  hero 
the  undisturbed  rotation  of  a body  about  an  axis  intro- 
duced as  another  of  those  “ states  ” in.  which  it  will  con- 
tinue, in  virtne  of  the  First  Law,  until  force  acts  to  compel 
it  to  change  that  state.  Also  it  is  to  be  noticed  that 
Newton  adduces  a hoop,  whose  axis  is  fixed  in  direction 
both  in  the  body  and  in  apace,  as  an  example  of  this  new 
form  of  state  maintained  in  virtue  of  inertia.  Later,  it 
will  be  seen  that  the  same  thing  is  true  of  a body  free  ia 
•pace  and  rotating  about  the  principal  axis  of  greatest  or 
of  least  moment  of  inertia* through  its  centre  of  mass.8 

§ 8.  Law  IT.  What  Newton  designates  by  the  word  vuAus 
* is,  as  he  has  clearly  pointed  out,  the  same  as  is  expressed  by 
■*  quantitas  motus,  that  for  which  we  now  usually  employ  the 
term  “ momentum.”  Its  numerical  value  depends  not  only 
on  the  rate  of  motion,  but  also  on  the  amount  of  matter, 
or  “ mass,”  of  the  moving  body,  and  is  directly  proportional 
to  either  of  these  when  the  other  is  unaltered.  But  it  is 
regarded  by  Newton  as  having  direction  as  well  as 
magnitude.  It  is,  in  fact,  what  in  the  language  of 
quaternions  is  called  a “vector.”  The  change  of  such 
a quantity  may  be  either  in  numerical  magnitude,  or  in 
•iirection,  alone,  or  simultaneously  in  both.  Wo  now  see 
what  this  Second  Law  enables  us  to  da  For 

(а)  Given  the  mass  of  a body,  the  force  acting  on  it,  and 
the  time  during  which  it  acts,  we  can  calculate  the  change 
©f  motion.  This  is  the  direct  problem  of  dynamics  of  a 
particle. 

(б)  Given  the  mass,  and  the  change  of  velocity,  we  can 

* Tbe  word*  we  bars  italicized  will  be  seen  to  have  very  important 
Matings  on  certain  old  errors  which  even  now  crop  np,  and  which  have 
I* trod  need  one  of  the  most  inappropriate  and  apparently  ineradicable 
«#  terms  (“centrifugal  force M)  into  the  usual  vocabulary  of  our  subject 

* It  is  also,  in  a partial  sense,  true  of  a free  body  of  which  two 
frtncipal  axes  through  tbe  centre  of  nuus  hare  equal  moments  of 
Wrtln.  In  that  case,  as  we  will  show  later,  eren  when  couples  act 
■poo  the  body,  provided  they  be  io  planes  passing  through  the  third 
axis,  the  rate  of  rotation  about  that  axis  remains  unaltered,  though  Hr 
«dK rectisn  in  space  changes,  This  la  approximately  the  case  of  the 
earth.  The  attractions  of  the  sun  and  moon  on  the  protuberant  parts 
•bout  the  equator  produce  **  precession ” and  “nutation,"  but  do 
mA  Influence  the  length  of  the  day. 


calculate  tbe  magnitude  and  direction  of  the  force  acting. 

This  ia  the  invert*  problem. 

(c)  We  can  compare,  and  so  measure,  forces  by  the 
changes  of  motion  they  produce  in  one  and  the  same  body. 

(d)  We  can  compare  the  masses  of  different  bodies  by 
finding  what  changes  of  velocity  one  and  the  same  force 
produces  in  them. 

(e)  We  can  find  tho  one  force  which  ia  equivalent,  in  it. 
action,  to  any  given  set  of  forces  For,  however  many 
changes  of  motion  may  be  produced  by  the  separate  forces, 
they  must  obviously  be  cabbie  of  being  compoucded  into 
a single  change,  and  we  can  calculate  what  force  would 
produce  that.5 

§ 9.  Hitherto,  we  have  spoken  of  the  motion  of  a body, — 
thua  implying  (except,  of  course,  in  the  caae  of  Newtoo’a 
hoop  or  that  of  the  earth)  that  all  its  parte  are  moving  in' 
exactly  the  name  way.  From  this  point  of  view  every) 
body,  however  large,  may  be  treated  aa  if  it  ware  a single  i 
particle  But  when  tbe  parts  of  a body  have  different, 
velocities,  aa  when  a rigid  body  ia  rotating,  or  as  when  a1 
non-rigid  body  ia  suffering  a change  of.  form,  the  question 
becomes  much  moro  complex.  We  cannot  at  thia  stage 
enter  into  a foil  explanation,  but  will  take  a couple  of  very 
simple  cases  to  show  the  nature  of  the  new  difficulties, 
and  thence  the  necessity  for  an  additional  law. 

Suppose  a bullet  to  be  thrown  in  any  direction.  If  we 
know  with  what  force  the  earth  attracts  it,  the  calculation 
of  tbe  path  it  will  pursue  depends  on  tho  Second  law,  which 
gives  all  the  necessary  preliminary  information.  But  let 
Uro  bullets  be  tied  together  by  a string:  we  know  by  trial 
that  each  moves,  in  general,  in  a manner  very  different 
from  that  in  which  it  would  move  if  free.  The  path  of 
each  is  now,  usually,  a tortuous  curve,  while  its  free  path 
would  be  plane.  It  ia  no  longer  subject  to  gravity  alone' 
itit  also  to  what  is  called  the  “ tension  ” of  the  string.  If 
we  knew  the  amount  of  this  tension  on  either  of  the  bullets 
and  its  direction,  we  could  calculate,  by  the  help  of  the 
Second  Law  alone,  ell  the  circumstances  of  the  motion  of 
that  bullet.  But  how  are  we  to  find  this  tension  1 Is  it 
even  the  same  for  each  bollet  T This,  if  answered  in  the 
affirmative,  would  Amplify  matters  considerably,  but  we 
should  still  require  to  know  the  amount  and  direction  of 
the  tension.  It  is  clear  that,  without  a further  axiom,  we 
cannot  edvence  to  a solution  of  the  question. 

1 10.  Law  III.  Furnished  with  this,  in  addition  to  oar  Conor 
previous  information,  wo  can  attack  the  question  with  more  qumn* 
hope.  We  see  by  this  law  that,  whatever  force  be  exerted  of  th,r<l 
by  the  string  on  one  of  the  bullets,  an  equal  and  opposite ,4W 
force,  which  must  therefore  be  in  the  direction  of  the  Rigid 
string,  i a exerted  on  tho  other.  Still,  the  magnitude  ofeon 
these  equal  forces  remain*  to  be  found.  But  the  string  in  **r’*,,t 
no  way  interferes  with  the  motion  of  either  bullet  unless  it 
is  tight , i.e.,  unless  the  distance  between  the  bullets  is  equal 
to  the  length  of  the  string.  Hence,,  whenever  tbe  un- 
known force  comes  into  play,  at  the  same  time  there  comes 
in  a geometrical  relation  of  relative  position*  between  the 
two  bullets.  This  supplies  the  additional  equation  necessary 
for  the  determination  of  the  new  unknown  quantity. 

§ 11.  As  an  additional  illustration,  suppose  the  string  te 
be  made  of  india-rubber.  The  Third  Law  tells  us  that  tbs 
tensions  it  exerts  on  tho  bullets  are  still  equal  and  opposite. 

But  we  no  longer  have  the  geometrical  condition  we  had 
before.  We  have,  however,  what  is  quite  sufficient,  a 


• It  is  to  be  o Wired  hero  that  Newton’*  silence  is  a*  axpreeaee  a* 
hit  speech.  When  he  say*  “change  of  motion"  we  understand  that 
it  does  not  matter  what  the  original  motion  was  and,  when  he  mens 
lions  only  one  force,  he  implies  that  the  effect  of  any  one  forte  ia  the 
same  whether  others  are  also  at  work  or  not.  In  fact,  with  Newton 
there  can  lie  no  balancing  of  forces,  thoajh  there  may  be  balancing  of 
tho  effects  of  force*,  * eery  different  thing. 
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knowledge  of  how  the  fmnon  of  the  string  depend*  m it* 
length.  Thus  the  tension  can  be  calculated  from  the 
relative  position  of  the  bullets. 

§ M.  Scholium  to  Law  ILL  On  this  we  will,  for  the 
present,  remark  only  that  it  ftnuriw  ns  with  the  means 
of  studying  direetly  the  transference  of  energy  from  one 
body  or  system  to  another.  Experiment,  however,  was 
required  to  complebethe  application  of  this  part  of  Newton’s 
systematic  treatment  of  tbe  subject.  What  was  wanted* 
and  how  it  has  been  obtained,  will  be  treated  of  later.  The 
first  words  of  the  scholium,  however,  claim  for  Newton  the 
discovery  of  the  clause  we  have  extracted  from  it  For 
they  run  thus  : — Hactenus  principia  tradidi  a mathematicia 
recepta,  et  eTperientia  multiplied  confimiata. 

§ 13.  What  bos  now  been  said  enables  na  to  see  fhe  order 
in  which  the  ftmdamentrf  ideas  should  bo  taken  ap,  so 
that  the  necessities  of  each  should  be  provided  for  before 
its  turn  comes.  An  indispensable  preliminary  is  the  etndy 
of  motion  in  the  abstract,  t.r.,  without  any  reference  to 
irhai  ij  moving.  This  » demanded  in  order  that  wo  may 
be  able  to  apply  the  Second  Law.  The  scieuce  of  pure 
motion,  without  reference  to  matter  or  force,  is  an  extension 
of  geometry  by  the  introduction  of  the  idea  of  time  and 
the  consequent  idea  of  velocity.  Ampfro  suggested  for  it 
the  term  Cinematiqne,  or,  as  we  shall  write  it.  Kinematic *. 
We  include  under  it  all  changes  of  form  and  grouping 
which  can  occur  m geometrical  figures  or  in  groups  of 
points. 

We  shall  then  be  prepared  to  deal  with  the  action  of 
force  on  a single  particle  of  matter,  or  on  a body  which 
may  be  treated  as  if  it  were  a mere  particle.  Thus  we 
have  the  Dynamics  of  a Particle.  * This,  again,  splits  into 
two  beads.  Statics  and  Kinetics  of  a Particle.  But  oil  this 
requires  the  Second  Law  only.  When  we  have  two  or 
more  connected  particles,  or  two  particles  attracting  one 
another  or  impinging  on  one  another,  tbe  Third  Law  is 
required.  Next  in  order  of  simplicity  come  tbo  Statics 
and.  Kinetics  of  a Rigid  Solid.  Then  we  have  to  deal  with 
bodies  whose  form,  Ac.,  are  altered  by  forces— flexible 
bodies,  elastic  solids,  fluids,  Ac.  Finally,  we  must  briefly 
consider  the  genera!  principles,  sacb  as  44  conservation  of 
energy,"  44  least  action,"  Ac.,  which  are  dedneibie  by  proper 
mathematical  methods  from  Newton's  Laws,  and  of  which 
some  at  least,  if  we  coold  more  dearly  realize  their  intrinsic 
nature,  would  probably  be  found  to  express  even  more 
simply  than  do  Newton’s  Laws  the  true  fundamental  prin- 
ciples of  abstract  dynamics. 

Wo  will  not  restrict  ourselves  to  one  uniform  course  in 
the  application  of  mathematical  methods.  Bather,  &b  con- 
siderations of  space  require  to  be  attended  to,  we  will  vary 
our  methods  from  one  part  of  the  subject  to  another,  so  as 
to  exhibit,  each  at  least  once,  oil  tbe  more  usual  processes. 
And  we  will  endeavour  to  mako  the  large-type  portions  of 
the  article,  in  which  only  the  most  elementary  mathematics 
will  be  introduced,  a self-contained  treatise  which  may  be 
read  by  students  of  very  moderate  mathematical  knowledge. 

KINEMATICS. 

Poetiio* t and  Ms  Mean*  of  Atwgning  it. 

§ 14.  Motion  (or  displacement)  consists  simply  in 
,f  change  of  position."  Hence,  to  describe  motion,  we  must 
have  the  means  of  assigning  position.  This  is,  of  course, 
a question  of  UEOxrmrr  (q.v.).  See  also  Quaternions. 

From  these  articles  it  appears  that  the  position  of  one 
free  point  with  reference  to  another  (all  these  apaca  relations 
»re  relative,  &»  we  have  already  said)  depeuds  on  three 
numbers,  of  which  one  at  least  mnst  involve  the  unit  of 
length.  In  Cartesian  rectangular  coordinates,  we  denote 
these  by  xt  y,  r.  which  indicate  respectively  the  distance  of 


tfio  point  from  each  of  three  planes  at  right  angles  to  sack 
other,  and  all  passing  through  Hie  origin  (or  reference  point). 
From  another  point  of  view  they  umy  be  colled  “degreci 
of  freedom."  When  the  value  of  one  h assigned,  say  by 
x-a, 


the  point  is  said  to  have  lost  one  degree  of  freedom,  or  to 
have  had  imposed  upob  it  one  “ degree  of  constraint.”  It 
must  now  11b  in  a plane  parallel  to  the  fust  of  the  reference 
planes,  and  at  a distance  a from  it  When  a second  degree 
of  constraint  is  applied,  say  by 

another  degree  of  freedom  is  lost  The  point's  position  is 
limited  to  lie  iu  a second  plane  in  a given  position  at  right 
angles  to  the  first  It  must  therefore  lie  somewhere  on  the 
straight  line  which  consists  of  the  femes  of  paints  common 
to  the  two  planes.  A third  degree  of  couatcaiut 


*— c 

takes  away  its  one  remaining  degree  of  freedom  ; and  its 
position  is  now  definitely  assigned  as  the  single  point  of 
intersection  of  three  given  plauea. 

§ 15.  But  constraint  may  be  applied  in  other  ways. 

Thus  if  we  assign  the  condition 

we  deprive  tbe  point  of  one  degree  of  freedom  by  com- 
pelling it  to  Bemain  at  a distance  a from  the  or i gin.  It  is 
now  limited  to  the  surface  oi  a sphere,  but  its  latitude 
and  longitude  on  that  sphere  may  be  any  whatever.  Here 
again  the  imposition  of  one  degree  of  constraint  has  takeu 
away  one  degree  of  freedom. 

| 16  Iu  general,  one  degree  of  constraint  may  bo  «♦ 
pressed  as  «*r.N.n- 

A*»  V,  *)-*•  nrolut. 

This,  when  f boa  an  assigned  value,  is  the  equation  of  a 
definite  surface  on  which  the  point  moat  lie.  Three  each 
conditions  determine  the  position  of  the  point,  and  may 
therefore  be  looked  upon  as  introducing  t ^ Ct  another  set 
of  coordinates,  which  may  be  used  in  place  of  *,  y,  r.  Tho 
number  of  §uch  systems  is,  of  course,  unlimited  ; but  it  is 
often  possible  to  choose  one  in  which  the  conditions  of  a , 
problem  are  much  more  simply  expressed  than  they  were 
when  expressed  in  *,  y,  a The  whole  question  belongs  to 
what  is  called  “change  of  variables'.”  To  give  an  elemen- 
tary instance  of  its  use,— suppose  we  take  the  ordinary 
simple  pendulum,  a pellet  supported  by  a fin©  thread  or 
wire,  and  oscillating  in  a vertical  plane.  If  the  origin  be 
placed  at  the  poiut  of  suspension,  and  tho  axis  of  : be 
vortical,  we  have  two  conditions 

**+ys  4**—  a1, 

where  a ia  the  length  of  the  thread;  and 
y/x— tao«, 

where  a denotes  the  azipiulh  of  the  piano  of  oscillation. 

There  ia  but  one  degree  of  freedom  left,  because  two 
degrees  of  constraint  have  been  imposed.  We  may  choose 
for  this  either  r,  y,  or  2 ; but  we  should  in  each  case  be  led 
to  complex  expressions.  If,  however,  ws  consider  that  ail 
tho  freedom  left  to  the  pendulum  ia  to  oscillate  in  a given 
piffle  we  may  denote  its  solo  remaining  degree  of  freedom 
by  0,  tbs  angle  which  the  string  makes  with  the  vertical  ; 
and  form  00 r dynamical  equation  in  terms  of  this,  When 
6 is  found  by  dynamical  considerations,  we  have 


x — awn  0 cos  a,  y— 0 sill  tftia  • , c«acos#. 

Here  0 comes  ia  as  what  is  called  » “geaeralretd  u*n«*r*.’ 
coordinate."  _ lzrd  f" 

If  tho  pendulum  be  not  limited  to  one  plane,  tho  azimuth,  ordi'i«t. 
as  well  as  the  angle,  of  the  displacement  from  the  vertical 
may  be  any  whatever.  Hence  there  are  two  degrees  ef 
freedom,  which  are  indicated  by  the  generalized  coordinate* 


I a and  d- 
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g 17.  In  general,  in  any  system  originally  with  any  ■am- 
ber m of  degrees  of  fretckun,  and  subjected  to  a d ureter  * of 
degrees  of  constraint,  the  whole  motson  can  be  f«Uy  charac- 
terised by  m - n independent  quantities,  called  geiieralieed 
coordinates,  and  corresponding  to  the  degrees  of  freedom 
which  remain.  The  elegance  and  simplicity  of  a eolation 
.often  depend  in  a marked  manner  upon  the  choice  of  these ; 
snd  the  transformation  of  the  general  equations  from 
Cartesian  to  geueriiirtxl  coordinates  forms  one  of  the  most 
powerful  and  elegant  contributions  to  abstract  dynamics 
which  Lagrange  made  in  the  iUcaniqxti  Jnafotiqnc. 

§ 18.  A rigid  system  has  only  six  degrees  of  freedom:— 
three  translations  for  any  one  of  its  points,  and  three  inde- 
pendent rotations  about  axes  passing  through  that  point 
When  one  point  is  fixed,  it  loses  the  three  translation?, 
and  has  only  three  degrees  of  freedom.  When  a second 
point  is  fixed,  it  Joses  other  two ; in  fact  it  can  no  longer 
more  except  by  turning  round  the  line  joining  the  fixed 
points.  When  a third  point,  not  in  line  with  the  other 
two,  is  fixed,  &cre  is  so  degree  of  freedom  left ; the  system 
is  fixed. 

| 19.  It  may  be  well  to  notice  here  that,  In  all  cases  which  wo 
•hail  require  to  consider,  whatever  be  the  relation?  among  two 
.different  «*ta  of  variable*  which  we  employ  alternatively  to  deter- 
mine the  relative  position?  of  the  parts  of  any  system,  the  equations 
which  give  Uie  relations  between  corvcwnoodiaa  small  increments 
#f  these  variables  are  always  linear  so  tar  as  these  increments  are 
concerned.  Thus,  for  instance,  if  we  have  as  above  a condition 
•f  the  form 

A*>  V,  *)-*. 

we  deduce  from  it  at  one# 

m MSMSH* 

Here  the  differential  coefficients  are  partial. 

In  such  cases,  any  homogeneous  function  of  the  second  order  in 
8j\  Sy,  St,  4c. , will  be  represented  by  a homogeneous  function,  alao 
of  the  second  order,  iu  ${,  St/,  4c.,  however  many  be  the  coordinates 
in  the  separate  systems.  When,  however,  one  or  more  of  the 
•qua lion t of  condition  involves  the  eloateot  of  time  explicitly,  the 
relations  among  corresponding  small  increments  of  the  alternative 
sets  of  coordinates,  though  still  linear,  will  not  be  homogeneous. 
Thus  a homogeneous  function  of  the  second  order  in  one  set  will 
be  a function  of  the  second  order  in  the  other  set,  but  not  homo- 
geneous, unless  the  increments  are  produced  instantaneously. 

To  give  a single  instance,  suppose  that  the  string  of  a simple 
pendulum  (not  necessarily  oscillating  in  one  plane)  contracts  uni- 
formly. We  shall  now  have 

a^  + ^+rf*— (a-ef)1 

instead  of  the  equation  in  the  example  8 15,  and  one  of  our  equa- 
tions among  increments  is 

rlx  + pljr  + s8r—  -«(a~cQM, 

which,  though  still  linear,  j*  no  longer  homogeneous  in  the  incre- 
ments of  coordinates. 


Kinematics  of  a Point. 

§ 20.  The  one  necessary  characteristic  of  the  path  de- 
scribed by  a moving  point  ia  its  continuity.  There  can  be 
no  break  or  gap  in  it  But,  as  we  study  kinematics,  at 
present,  Bolely  for  its  physical  applications,  we  impose  a 
restriction  on  wuch  complete  generality.  The  path  of  a 
moving  particle  must  be  one  of  continuous  ettrvature^  unless 
either  (1)  the  motion  ceases  and  commences  again  in  a 
different  direction  (in  which  case  we  have  two  separate  and 
aucceaaive  states  of  motion  to  consider),  or  (2)  an  infinite 
force  is  applied  to  tbo  particle  (a  case  which  we  need  not 
consider ),  A similar  remark,  we  may  say  In  passing,  applies 
to  velocity  also.  So  that,  for  our  purpose,  wo  may  confine 
ourselves  to  the  geometrical  properties  of  the  motion  of  a 
point  whose  rate  and  direction  of  motion  change  con- 
tkmouely,  if  at  all,  and  not  by  fita  and  starts. 

§ 21.  If  the  point  dwrcribe  a straight  line,  that  line  gives 
the  direction  of  its  motion  at  every  instant.  If  it  describe 
a curve,  the  direction  of  its  motion  ia  at  every  instant  that 
of  the  corresponding  tangent  to  the  curve. 


Let  A,  B,  C,  D represent  four  pewits  on  the  path  taken 
ia  dose  p accession,  in  the  order  in  which  the  moving  point 
readies  them.  From  A the  point  moves  to  B,  so  that  the 
line  joining  A and  B (the  tangent)  ie  the  direction  of 
motion  at  A.  Similarly  the  line  joining  B and  C gives 
the  direction  of  motion  at  B.  The  points  A,  B,  C of  course 
lie  m one  plans.  This  ia  the  plane  in  which,  for  two  succes- 
sive elements  of  its  path,  the  point  is  moving.  It  is  there- 
fore that  ia  which  the  change  of  direction  of  motion  takes 
place,  and  is  called  the 14  osculating  plane."  And,  just  as  the 
straight  line  through  A and  B gives  the  direction  of  motion 
at  A,  so  tho  circle  passing  through  the  points  A,  B,  C 
determines  the  “ curvature  " of  the  path  at  A.  If  we  apply 
the  same  reasoning  to  the  three  successive  points  B»  C,  D, 
we  see  the  difference  between  a “ plane  ” and  a “ tortuous  " 
curve.  For,  if  D lie  in  lbs  plane  ABC,  the  osculating  pUau 
is  the  same  at  A and  at  B j and  if  the  soma  holds  for  other 
successive  points  the  whole  bending  takes  place  in  one 
plane.  But  if  D be  not  in  the  plane  ABO,  BCD  is  the 
osculating  plane  at  B,  and  we  thus  see  that  successive 
positions  of  the  oeculaiing  plane  of  a tortuous  curve  are 
produced  by  its  rotation  about  the  tangent  BC  to  the  path ; 
for  BCU  in  both  planes  ABC  and  BCD.  We  shall  not 
have  space  here  to  deal  in  detail  with  cases  of  tortuosity  ; 
but  it  was  necessary  to  point  out  their  essential  nature. 

§ 22.  The  curvature  of  ABC  obviously  depends  upon  the 
change  of  direction  from  AB  to  BC,  and  is  directly  pro- 
portional to  it  But  it  ia  obviously  greater,  for  the  fame 
amount  of  change  of  direction,  as  ABC  is  less.  In  a circle 
the  curvature  is  the  same  at  all  points,  and,  as  the  radius 
.is  everywhere  perpendicular  to  the  tangent,  the  change  of 
its  direction  is  the  same  as  that  of  the  tangent.  Hence  the 
curvature,  being  the  change  of  direction  per  unit  length  qf 
the  arc , ia  measured  simply  by  the  reciprocal  of  the  radios. 

Generally,  if  ^ he  the  snglo  between  tlu>  tangent  at  A and  any 
fixed  line  in  the  osculating  pane,  and  if  * represent  the  length  of  tho 
curve  measured  from  anv  fixed  [>oint  on  it  to  A,  we  have,  by  the 
fundamental  property  of  infinitesimals, 

—curvature. 

Is  d$ 

(We  will  use,  as  above,  the  letter  L for  a limit,  tn  the  sense  in 
which  that  term  waa  introduced  by  Newton.) 

In  a circle  we  have  always  (a  bring  the  radios) 

»-a*. 

and  hence  the  curvature  J 

f£_is 

’ ds  a 

oo  that  In  general  the  measure  of  entratare  Is  the  reciprocal  of  the 
radius  of  the  circle  passing  through  three  consecutive  points  of  the 
path.  For  other  analytical  expressions  for  curvature  soe  voh  xtiL 
p 26. 

For  a curve  in  apace  (whether  tortnona  or  not)  we  have 

Curvature— i-  \/(£f +(%)'+ {&f  * 

while  the  direction  cosines  of  the  radios  of  curvature  are 
dbe  d**  <A 
'’*?•  f&'  '»■ 

1 23.  The  chief  properties  connected  with  the  curvature 
of  a plane  carve  are  made  very  clear  by  the  artifice  of 
regarding  it  as  an  “ involute. ” Thia 
idea  i n traduces  us  to  the  kinematics  of  a 
flexible  and  ineitensible  lisa  Suppose 
each  e line,  held  tight,  to  be  wrapped  | 
round  e cylinder  of  eoy  form,  in  a plane 
perpendicular  to  ite  axis,  each  point 
of  it,  when  it  ia  unwound  in  its  own 
plane,  will  describe  a curs  e whose  form  I 
depend*  upon  that  of  the  transverse  1 
section  of  the  cylinder.  Let  P„M'M  (fig.  1)  be  such  a 
section  of  the  cylinder ; MP,  M'P',  two  positions  of  the 
free  part  of  the  cord;  P,  F,  the  corresponding  position*  of 


Speed. 
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a definite  point  of  the  cord ; PFP#  the  path  described  by 
that  point  Then  PPT0  ie  one  of  the  involutes  of  MM'P0; 
theothere  are  the  curves  traced  by  other  points  of  the 
string.  But,  with  reference  to  PFP^  the  curve  MM'P0 
is  the  “evolute."  The  evolute  of  such  a curve  is,  iu 
fact,  unique ; for  it  is  obvious  that  the  line  MP,  in  any 
of  its  positions,  is  revolving  about  the  point  of  contact  M 
with  the  evolute ; so  that  P describes  an  infinitesimal  arc 
of  a circle  of  which  M is  the  centre.  Thus  the  evolnte  of 
a plane  curve  is  the  locus  of  its  centre  of  curvature.  And 
it  is  clear  from  the  genesis  of  the  involute  that 
PM- P?M 

For  the  analytical  discussion  of  evolntea,  see  vol  xiii.  p.  26. 

The  subject  of  evolutea  is  of  importance  in  various  i 
branches  of  physics,  especially  in  optica.  In  mechanics  its 
chief  use  is  connected  with  the  theory  of  the  pendnlum.  as 
it  shows  how  to  cause  the  bob  to  move  in  a cycloid,  the 
only  path  in  which  the  time  of  oscillation  is  the  same  what- 
ever bo  the  extent  of  the  oscillations. 

§ 24.  Whon  the  line,  curved  or  straight,  in  which  the 
motion  takes  place  is  given,  the  position  of  the  moving 
point  is  at  once  assigned  in  terus  of  a single  numerical 
quantity.  To  fact  it  has  only  one  degree  of  freedom,  and 
its  position  is  known  by  the  length  of  the  arc  of  the  curve  1 
from  any  fixed  point  to  the  given  position.  In  such  a case 
as  this  we  are  not  concerned  with  the  direction  of  the 
motion,  for  that  is  already  assigned  at  every  point  of  the 


felt  by  a student  when  he  is  told  that  at  a certain  pure  of  its 
course  a point  has  a speed  say  of  10  miles  an  hour,  while 
the  whole  course  may  be  only  a few  inches.  But  this 
arises  from  the  novelty  of  the  conception.  It  is  not  meant, 
when  we  speak  of  a speed  of  10  miles  per  hour,  that  the 
motion  necessarily  lasts  for  an  hour,  or  even  for  a second, 
but  only  that,  if  the  then  speed  were  to  be  maintained  con- 
stant for  an  hour , the  moving  point’s  path,  of  whatever  form, 
would  be  exact Ig  10  miles  long.  In  actual  experience  in  a 
railway  train  wo  can  judge  the  speed  (roughly  at  least), 
and  we  find  nothing  strange  in  saying  “ Nbw  we  are  going 
at  twenty  miles  an  boor/’  “Now  at  six,”  and  so  on.  And 
it  is  clear  that,  after  the  steam  is  put  on,  the  train,  how* 
ever  short  its  run,  must  go  through  all  rates  of  speed  from 
tero  to  its  maximum,  and  then  through  all  of  them  to  xero 
again,  when  the  steam  is  cut  of!  and  the  brake  applied. 

In  the  language  of  the  differential  calculus  this  becomes 

ifl 

Toe  fluxions!  notation  of  Kewton,  in  which  the  dot  over  a 
quantity  expresses  the  rate  of  its  inerrase,  i.&,  its  differential 
coeffirirut  with  regard  to  time  considered  as  the  independent 
variable,  is  still  very  convenient  in  abstract  dynamics,  and  is,  in 
fact,  indJspeiuable  when  we  come  to  the  higher  generalizations. 

We  shall,  therefore,  freely  employ  it  when  it  is  specially  useful. 

§ 26.  Whether  uniform  or  variable,  speed  depends  for  Diroen 
its  numerical  value  upon  the  uuits  chosen  for  linear  space  >lQ°" 
and  for  time.  Its  dimensions  are  [LT*‘J,  and  consequently  ** 


path.  Wo  are  concerned  only  with  wbat  we  may  call  the  it«  numerical  expression  is  increased  in  proportion  as  the 
“speed  ” of  the  motion.  (We  purposely  avoid  the  use  of  j unit  of  time  is  increased,  and  diminished  in  proportion  as 


the  term  “velocity”  here,  because  it  properly  includes 
direction  as  well  as  speed,  as  will  be  seen  later.) 

§ 25.  Suppose  an  observer  to  be  watching  the  motion 
(as,  for  instance,  a traveller  by  rail  notes  the  telegraph  yoets 
which  he  passes,  referring  at  each  to  his  watch),  and  to  find 
that  at  any  time  ^ the  moving  point  was  at  tv  while  at 
time  t%  it  was  at  sr 

Then  it  is  clear  that  the  average  speed  during  this  part 
of  the  motion  is  to  be  found  by  dividing  the  number  of 
units  of  space  passed  over  by  the  number  of  units  of  time 
employed.  For  it  must  be  greater  as  the  former  is  greater 
•and  less  as  the  latter  is  greater.  Hence  the  average  speed 

is  If  the  speed  baH  been  uniform  during  the 

motion  observed,  this  average  value  has  coincided  with  the 
actual  value  all  through ; and,  if  the  measures  of  space  and 
time  are  accurate,  wo  shall  get  exactly  the  same  value  of 
this  ratio  whether  the  interval  of  time  ia  small  or  large. 
Hence,  if  v be  the  speed  of  a uniformly  moving  poinf,  the 
space  it  describes  in  time  t is  vt.  But  if  the  speed  *lms 
been  variable,  it  must  at  some  parts  of  the  interval  have 
been  greater,  at  others  less,  than  this  average.  And  the 
shorter  we  take  the  interval  the  less  will  be  the  difference 
between  the  greatest  and  least  speeds  during  its  lapse,  so 
that  the  average  speed  will  coincide  more  and  more  nearly 
with  the  actual  speed.  In  the  language  of  “fluxions” 
(which  was  invented  for  the  sake  of  this  subject)  the 
measure  of  the  speed  at  any  time  is 

when  the  interval  t2-tx  is  shortened  indefinitely.  The 
accuracy  of  the  preceding  process  depends  entirely  upon 
the  limitations  yre  have  introduced  for  the  purpose  of  con- 
fining ourselves  to  cases  which  can  occur  in  ordinary 
physical  problems.  For  the  general  reasoning  on  which  it 
is  based  is  obvioosly  inapplicable  to  cases  in  which  the 
speed  alters  by  jerks — at  least  daring  the  interval  con- 
sidered, small  as  it  may  be.  But  we  ore  fortunately  not 
required  to  discuss  here  the  very  delicate  questions  to  which 
this  may  give  rise.  Considerable  difficulty  is  sometimes 


that  of  length  is  increased.  Thus  the  speed  represented 
by  10  in  feet  per  second  becomea 
WOO  75 

5280  * 11 

when  expressed  in  miles  per  hour. 

§27.  The  rate  at  which  the  speed  (when  not  uniform)  * 
changes  is  found  by  a process  precisely  similar  to  that  jf 
employed  for  the  speed  itself.  I^t  the  speed 
at  time  ^ be  observed  to  be  vt , 

»»  »t  >i  • 

then  the  average  rate  of  increase  of  speed  during  the 
interval  is 

hZZ. 

‘s-'i 

The  dimensions  of  this  quantity  are  obviously  (XT’*). 

Thus  its  numerical  value  is  diminished,  like  that  of 
speed,  in  proportion  as  the  unit  of  length  is  increased.  But 
it  is  increased  in  the  duplicate  of  the  proportion  in  which 
the  nnit  of  time  is  increased.  For  instance  a rate  of 
increase  of  speed  of  32*2  feet  per  second  per  second  (the 
mere  statement  is  enough  to  show  the  double  dependence 
on  the  time  unit)  becomes 

32-2f“„~- 78,036  nearly, 

when  expressed  in  terms  of  miles  and  hours. 

§ 28,  When  the  rate  of  increase  of  speed  is  uniform,  the 
abovo  averago  value  is  its  actual  value  throughout  the 
interval  Hence  with  uniform  rate  of  increase  - a,  a speed 
V becomes  iu  time  t 

v-V+al. 

Also,  as  it  increases  uniformly,  its  average  value  during 
time  t is  half  way  between  its  values  at  the  beginning  and 
end  of  that  time ; ie.,  it  is 

V+J«/. 

The  space  described  during  the  interval  is  at  once  found 
(§  25)  as  the  product  of  the  interval  and  the  average 
speed  during  its  lapse  ; — ien  it  is 
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(And  it  is  easy  to  tee  from  those  expressions  that 
ns-y+fcu, 

which  gives  the  speed  acquired  in  terms  of  the  space 
traversed. 

§ 29.  This  is  the  only  ease  in  which  the  result  can  be 
reached  without  formally  using  the  methods  of  the  integral 
calculus  These  expressions  enable  ns  at  once  to  solve  a 
great  number  of  simple  questions  connected  with  the 
motion  of  a stone  or  bullet,  onder  the  action  of  gravity, 
in  a vertical  lino.  For  it  is  found  by  experiment  that 
gravity  impresses,  in  every  second,  a downward  speed  of 
33' 2 feet  per  second  on  an  unsupported  body;  and,  by 
the  Second  Law,  this  is  independent  of  the  body’s  previous 
motion. ' 

Hence,  if  a stone  be  let  fall,  its  speed  after  t seconds 
is  32-2t,  and  the  space  fatten  through  is  16'lt*.  Also,  if 
it  fall  through  t feet,  it  will  acquire  a speed  whose  square 
is  r;  - fit  Ir 

Again,  if  a stoos  be  thrown  upwards  with  a speed  of 
.TOO  feet  per  sceond,  sfu-r  t seconds  its  speed  will  bo 
300  - 32-2/,  and  the  height  to  which  it  has  then  ascended 

800 

is  300<  - Thus  it  stops,  and  tarns,  after 

soo* 

seconds ; and  the  greatest  height  it  reaches  is  feet. 

From  the  statement  above,  putting  i-t,  vro  find 

i-r-LlCi.*. 

<,-*!  dt 

From  this  expression  the  preceding  results  may  be  at  once  obtained. 
Thus,  assuming 

*-a, 

m e hare  by  integration 

l-V+«*, 

and  again  «-«,+ Vl  + Jot*. 

As  an  instance  of  the  indirect  problem—  La,  U find  the  speed,  and 
its  rate  of  increase,  when  the  law  of  the  motion  is  given:— suppose 
< — acos«f. 


(This  equation  describes  the  simplest  form  of  vibratory  motion, 
and  will  he  fully  treated  later.)  We  have,  by  taking  the  fluxion, 
i-  -Owsinot, 

and  again  I - - a«*cos  mi  - - «'i . 


§ 30.  Velocity,  us  wo  have  already  said,  involve*  the 
ideas  of  spoed  and  of  direction  of  motion  ootyointiy.1  • To 


compound  two  velocities  (as  is  required  in  the  application 
of  Newton's  Second  Law),  wo  have  the  following  obvious 
construction.  From  any  fixed  point  O (fig.  2),  draw  a line 
OA  representing,  in  m&gui- 
fude  and  direction,  one  of 
the  two  velocities.  From  its 
extremity  A draw  AB  repre- 
senting in  thtf  same  way, 
and  on  the  same  scale,  the 
other.  Complete  the  triangle 
OAB.  Then  OB  represents, 
in  magnitude  and  direction 
(still  on  the  same  scale),  the 
resultant  velocity.  We  have 
called  the  construction  obvious  because  one  has  only  to 
think  of  how  a poiut  can  be  said  to  have  simultaneous 
velocities,  in  Order  to  see  its  truth.  Thus,  if  OA  repre- 
sents the  velocity  of  a railway  train,  AB  that  of  a pas- 
senger walking  in  a saloon  carriage,  O may  be  looked 
upon  as  the  position  of  the  point  of  the  carriage  at  which 
he  began  his  walk,  at  the  moment  when  he  did  begin  it; 
while  B represents  the  position  of  the  point  of  the  carriage 
which  he  has  reached  at  the  end  of  hia  walk,  jost  at  the 


* It  Is,  in  fact,  in  the  language  of  quaternions,  a * 'vector,”  of  j 
which  the  ipeed  is  the  “tensor"  or  length,  and  of  which  the 
" vereor  “ assigns  the  direction.  And  the  laws  of  composition  of  i 
velocities  a"*  in  all  respect#  the  same  as  those  of  vectors. 


moment  when  ho  did  reach  it  Here  OA  is  the  velocity 
of  the  carriage  relative  to  the  earth,  AB  that  of  the  pas 
senger  relative  'to  the  carriage. 

This  proposition  may  be  called  the 
triangle  of  velocities.  Anuther 
obvious  mode  of  stating  it  is  to 
complete  the  parallelogram  of  which 
OB  is  a diagonal  (fig.  3);  and 
then  we  have  the  same  construction 
in  the  form  : — If  the  two  velocities 
to  be  compounded,  represented 
by  OA  and  OC,  be  taken  as  con-  **  s. 

tignoue  aides  of  a parallelogram,  tbs  conterminous  diagonal 
OB  represents  their  resultant. 

§ 31.  F rom  the  trieDgle  of  velocitiea  we  may  para  at  once 
to  the  polygon  of  velocitiea,  which  gives  ua  the  resultant  of 
any  number  of  simultaneous  velocities  Thus,  beginning 
**  above  at  any  point  O (fig.  t),  lay  off  OA,  AB,  BC 
(however  many  there  may  be)  w> 
successive  ids.  of  a polygon  all 
taken  in  the  tame  direction  round. 

The  separate  velocities  may  be  in 
one  plane  or  not.  When  this  is 
done,  the  final  point  C is  easily  seen 
to  bo  independent  of  the  order  in 
which  the  separate  velocities  were 
taken,  and  is  thus  a perfectly  definite 
point.  OC,  completing  the  polygon,  . **  4- 

represents  the  resultant  velocity.  But  it  it  tat, mi  in  tit 
oppotkf  direction  round.  If  C coincide  with  O,  there  is 
no  resultant; — ie.,  a point  which  has,  simultaneously, 
velocities  represented  by  the  eoeceraive  side#  of  any  polygon, 
all  taken  the  sente  way  round,  is  at  rest 


In  what  precede#,  wo  hare  denote  J the  position  of  the  moving 
point  in  Its  known  path  1-y  the  single  quantity  s.  But  if  we  think 
-off  i ts_  Cart m ian  oooniiniktr*  rf  y,  r,  we  mu  that  in  general  Mth  of 
three  must  vary  dunDg  the  motion.  And  just  a#  »o  represented 
the  whole  speed  by  i so  wo  may  speak  of  ± as  the  speed  in  the 
direction  of  the  axis  of  x,  Ac.  And  now  we  hare  a hint  of  a meet 
important  character.  For,  by  the  ordinary  l*ws  of  the  differential 
calculus,  we  have  three  equations  of  the  form 


±dx  d*; 

-r  — j-  or  i — 

id*  d* 


dx 

Now  — is  the  cosine  of  the  inclination  of  the  tangent  at  t to 
the  axis  of  x.  And  so  with  y and  L These  give  us 

Henoe  wc  see  that  a speed  in  any  direction  may  be  resolved  into 
three  in  any  assigned  directions  at  right  angles  to  one  another; 
that  the  speed  in  anyone  of  these  is  determined  by  multiplying  the 
whole  speed  h y the  cosine  of  the  angle  between  its  direction  and  that 
of  its  resolved  part ; and  that  the  square  of  the  whole  speed  la. the 
anni  of  the  squares  of  the  speeds  in  the  resolved  motions.  These 
result*,  however,  can  be  obtained  more  directly,  and  in  a more 
instructive  manner,  by  the  consideration  of  “velocities,”  and  not 
of  more  ’“speeds.”  Bat,  before  we  take  this  step,  let  us  take  the 
second  fluxions  of  the  coordinate*,  and  see  to  what  they  lead  us. 


we  obtain  at  once  # g + ^ #»  t 

04  04* 


or,  introducing  in  the  last  term,  both  as 
divisor,  the  radius  of  curvature  of  the  path, 


da  ^cf?  p * 


a multiplier  and 


with  similar  expressions  for  6 and  £ These  show  that  tho  rates  of 
increase  of  speed,  parallel  to  the  throe  axes  respectively,  may  be 
considered  as  made  up  of  the  resolved  part*  of  the  two  directed 

Soi  Sties  I and  •*/*.  The  first  is  in  the  direction  of  the  tangent  to 
e path,  the  second  in  the  direction  of  the  radius  of  curvature ; ami 
the  law  of  resolution  ia,  for  each,  multiplication  by  the  cosine  of  the 
angle  between  the  two  directions  concerned.  We  shall  presently 
recognize  these  as  the  components  of  the  acceleration. 

XV.  — 86 
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§ 32.  To  resolve  a velocity  is  of  course  a perfectly  in' 
definite  problem,  unless  the  number  of  conditions  requisite 
for  definiteness  be  imposed.  For,  in  general,  it  may  be 
taken  os  one  side  of  auy  complete  polygon,  whether  in  one 
plane  or  not ; and  the  other  sides,  all  taken  in  the  oppoeite 
order  round,  represent  its  components. 

The  only  cases  which  wo  need  consider,  in  whieh  the  con- 
ditions are  such  as  to  ensure  one  definite  solution,  are— (1) 
when  a velocity  is  to  be  resolved  into  components  parallel 
and  perpendicular  to  a given  line ; and  (2)  an  extension  of 
the  same  case  to  components  parallel  respectively  to  throe 
lines  at  right  angles  to  one  another.  In  case  (l)  the  given 
velocity  is  to  be  taken  os  the  hypotenuse  of  a right-angled 
triangle  of  which  one  of  the  sides  is  parallel  to  the  given 
line.  In  case  (2)  it  is  to  be  taken  as  the  diagonal  of  a 
rectangular  parallelepiped  of  which  the  edges  are  parallel  to 
the  three  lines  respectively.  In  either  case  the  magnitude 
of  «ch  component  is  found  by  multiplying  the  amount  of 
tho  volocity  by  the  cosine  of  the  angle  between  its  direction 
and  that  of  the  component ; and  the  square  of  the  wholo 
velocity  is  equal  to  the  sum  of  the  squares  of  the  components. 
We  are  now  prepared  to  take  up  the  requisite  preliminaries 
for  the  application  of  the  Second  Law.  What,  in  fact,  is 
* “ change  of  velocity”  1 The  preceding  statements  at  once 
enable  us  to  give  the  answer.  For  let  OA  (fig.  0)  be  the 
velocity  of  a point  at  one 
instant,  08  at  a succeeding 
instant  To  convert  OA  into 
OB,  we  must  oom pound  with 
it  a velocity  represented  by  AR 
AB  represents  the  change. 

Hence  if,  daring  any  motion 
whatever  of  a point,  a line  OA 
be  constantly  drawn  from  a 
fixed  point  Q,  so  as  to  repre- 
sent at  every  instant  the  mag- 
nitude and  direction  of  the  velocity  of  the  moving  point, 
the  extremity  of  OA  will  describe  a curve  (plane  if  the 
original  path  be  plane,  but  not  otherwise,  except  in  certain 
special  cases)  which  possesses  the  following  important  but 
obvious  properties : — (1)  the  tangent  at  A is  the  direction 
of  the  change  of  velocity  in  the  original  path ; (2)  the  rate 
of  motion  of  A is  the  rate  of  change  of  velocity  in  the 
original  path.  Henco  in  this  auxiliary  curve,  called  the 
Hodograph  (7.V.),  the  velocity  represents,  in  magnitude 
and  direction,  what  is  called  “ acceleration  ” in  tho  original 
path.  And,  because  the  acceleration  can  thus  be  repre- 
sented as  a velocity,  the  laws  of  composition  and  resolu- 
tion of  velocities  hold  good  for  accelerations  also. 

§ 33.  Hence,  if  we  desire  to  know  tho  whole  acceleration 
in  any  case  of  motion  of  a point,  we  need  only  find  xta 
components  in,  and  perpendicular  to,  the  tangent  to  the 
path.  That  in  the  tangent  has  already  been  found ; it  is 
v or  ir  as  in  § 29.  For  that  perpendicular  to  the  path  Ve 
may  study  the  simple  case  of  uniform  motion  in  a circle. 

§ 34.  If  a point  move  with  uniform  speed  V in  a circle, 

the  hodograph  is  

circle  of  S' 
id  is  de-  f Y 


evidently  a circle 
radius  V,  and 
scribed  uniformly  in 
the  same  time  as  the 
orbit  (see  fig.  6). 
Henoe  tho  speeds  in 
the  two  circles  are  as 
their  radii  Let  R 
bo  the  radios  of  the 


Pig.  8. 


orbit  Then  the  magnitude  of  the  acceleration  in  the  orbit 
(the  speed  in  the  hodograph)  is  found  from 

A:V:*.V:R  ; 

.that  i*,  A - V-;R. 


The  direction  of  this  aocsleraCton,  being  that  of  th# 
tangent  to  the  hodograph,  is  perpendicular  to  the  corre- 
sponding radius  of  the  hodograph,  t.*.,  to  the  tangent  to 
the  orbit  Hence  it  is  along  (he  radiut  of  the  orbit  and 
directed  inward*  to  it*  centre . 

§ 35.  In  other  words,  to  compel  a mass  bo  describe  an  «n- 
natural  (because  curved)  path,  it  must  be  acted  on  by  a 
force  directed  towards  the  centre  of  curvature  of  the  path. 
We  anticipate  so  far  as  to  introduce  here  mass  and  force, 
although,  strictly,  we  are  dealing  with  kinematics.  But 
the  student  cannot  be  too  early  warned  of  the  dangerous 
error  into  which  so  many  have  fallen,  who  have  supposed 
that  a mass  has  a tendency  to  fly  outward*  from  a centra 
about  which  it  is  revolving,  and  therefore  exerts  a “cen- 
trifugal force,”  which  requires  to  be  balanced  by  a “oen- 
tripctal  force.”  The  centripetal  force  is  required  if  the 
path  is  to  be  curved ; it  is  required  for  the  purpose  of 
pj  oducing  the  curvature . and  not  bemuse  there  is  any  tend- 
ency to  fly  out  from  the  centre. 

g 3fi.  Thus,  in  any  motion  of  a point,  the  whple  accel- 
eration is  the  resultant  of  two  parts — the  first  in  the 
direction  of  motion  and  of  magnitude  equal  to  the  rate  of 
increase  of  speed,  the  second  directed  towards  the  centre 
of  curvature  and  of  magnitudo  as  the  curvature  and  the 
square  ef  the  speed  conjointly.  The  sole  effect  of  the  first 
component  is  to  aUar  tho  speed,  of  tho  second  to  alter  the 
direction,  of  the  motion.  There  is  no  acceleration  per- 
pendicular to  the  osculating  plane,  because  two  successive 
values  of  the  velocity,  and  therefore  also  the  corresponding 
change  of  velocity,  are  in  that  plane. 

§ 37.  A very  convenient  expression  for  acceleration  which 
changes  the  direction  of  motion  is  furnished  in  terms  of 
what  is  called  the  “angular  velocity,”  i.e.,  the  rate  at  which 
direction  changes.  This  also  is  properly  a vector,  or 
directed  line,  perpendicular  to  the  plane  in  which  the 
change  of  direction  takes  place,  and  of  length  proportional 
to  the  rate  at  which  the  angle  assigning  the  direction 
changes. 

§ 3$.  In  the  case  of  uniform  motion  in  a circle  of  radius 
R,  with  speed  V,  the  time  of  describing  the  complete 
circumference  (2vR)  is  2irR/V.  Hence  the  angular  velocity 
i»V/R,  usually  denoted  by  <*  Thus  the  above  expression 
for  the  acceleration  in  a direction  perpendicular  to  the 
path  of  a point  (§  34)  may  bo  written  in  the  form 
where  p is  the  radius  of  curvature  of  the  orbit  and  u the 
angular  velocity  of  that  radius.  The  direction  of  this 
acceleration,  as  we  have  seen,  is  always  towards  tho 
centre  of  curvature. 

§ 39.  Tho  general  difficulty  of  any  question  concerning 
acceleration  is  usually  a purely  mathematical  one,  involving 
only  such  physical  considerations  as  are  required  for  the 
formation  of  the  differential  equations,  end  for  tho  deter- 
mination of  ths  so-called  arbitrary  constants  or  arbitrary 
functions  involved  in  tho  integrals.  We  will  not  now 
discuss  tho  various  forms  in  which  the  difficulty  may 
present  itself,  because  in  the  course  of  the  article  many  of 
the  more  important  of  these  will  be  fully  treated  in  con- 
nexion with  motions  actually  observed  among  terrestrial 
or  cosmieal  bodies. 

§ 40.  We  have  sufficiently  considered  (§§  27-29)  uniform 
acceleration  in  Jthe  line  of  motion.  Let  us  now  consider 
pniform  acceleration  in  a fixed  direction,  whether  the 
motion  of  the  point  bo  in  that  direction  or  not.  This  is 
the  most  general  eaao  of  the  motion  of  an  unresisted 
projectile,  on  the  supposition  that  its  path  is  confined 
to  a region  throughout  whieh  gravity  is  sensibly  coostant 
alike  in  direction  and  in  intensity.  Two  well-known  pro- 
perties of  the  parabola  lead  to  an  immediate  solution  of 
oar  problem. 

Let  fig.  7 represent  a parabola,  defined  completely  by 


r»ih  of 
an  unre 
D I ft  tod 
pro- 
jectile. 
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its  locus  S ind  its  dir«etrix  UN.  We  suppose  it  to  be 
pieced  with  its  axis  vertical,  and  vertex  upwards  Take 
any  point  P,  join  PS, 
end  draw  PM  perpen- 
dicular to  the  directrix. 

Then 

(o)  If  PQ  bisect  the 
angle  SPU,  it  is  the 
tangent  to  the  parabola 
at  P. 

Let  Q be  any  point  in 
the  tangent,  and  let  QR, 
drawn  parallel  to  MP, 
meet  the  curve  in  R.  Then  we  have 
( b ) PQ’-iSP.QR. 

§ 41.  Now  suppose  a point,  originatly  moving  along  PQ 
with  uniform  speed  V,  to  have  its  motion  accelerated  in  a 
direction  parallel  to  UP,  tha  acceleration  being  a,  a con- 
stant. Then,  after  t toconds  it  would  have  n:oved  along 
PQ  through  a space  Vt,  and  parallel  to  UP  through  a 
apace  1 at*.  Hence,  if  R be  its  poeition  at  that  time, 
PQ-Vt', 

From  these  equations  we  find  at  once 
PQ*_?P3R. 

This  relation  is  of  the  same  form  as  that  already  written 
for  a parabola,  and  (as  it  does  not  involve  t)  it  holds  for 
every  point  of  the  path.  Hence  the  point  moves  in  a 
parabola  whose  axis  is  vertical,  which  touches  PQ  (the 
direction  of  projection)  in  P,  and  in  which  SP  - Va/2a. 
Cat  these  three  data  determine  the  parabola.  For  we  have 
only  to  draw  PM  vertical,  make  the  angle  QPS  ■ QPM,  and 
measure  off  the  lengths  PM  aod  PS  each  equal  to  V2/ 2a. 
M is  a point  in  the  (horizontal)  directrix,  and  S is  the  focus. 
Hence  the  path  is  completely  determined. 

It  is  well  to  notice  that,  as  V2—2aPM,  M is  the  point 
which  the  projectile  would  just  reach  if  it  were  projected 
vertically  upwards  (§  29), 

§ 42.  If  the  speed  of  projection  be  kept  constant,  while 
the  direction  of  PQ  alters  in  a vertical  plane,  S describes  a 
circle  about  I*  as  centre.  This  consideration  enables  ns 
easily  to  find  the  direction  of 
projection  that  a given  object 
may  be  struck  Let  O (fig.  8) 
be  the  objeot  Join  PO,  and 
let  it  cut  in  B the  circle  MBS 
(whose  centre  is  P).  Draw 
OH  perpendicular  to  the  com- 
mon directrix,  and  with  radios 
ON  describe  a circle  about  0. 

This  will  (in  general)  enfc 
MBS  in  two  points  F and 
F.  These  are  the  foci  of  the 
two  piths  by  either  of  which  the  Fig-  8. 

prqjcttile  can  reach  0.  For  by  construction  FO-  ON,  bo 
that  0 lies  on  the  path  whose  focus  is  F.  Similarly  for  F. 

Toilnd  the  most  distant  point  along  PO  which  can  be 
reached,  with  the  given  speed  of  projection  from  P,  we 
have  merely  to  note  that,  as  O is  taken  farther  and  farther 
from  P,  F aad  F approach  B,  and  finally  coincide  with  h. 
If  O be  then  at  A,  we  have  AT  — AB,  where  AT  is  per- 
pendicular to  the  directrix.  Hence,  if  we  produce  AT  to 
t an  that  Tr--  BP,  w«  have  At  - AP.  Draw  through  t a 
line  tm  parallel  to  TM.  Then  A lies  on  the  parabola 
whoee  focus  is  P and  directrix  mi.  This  parabola  is  -the 
eivolop  of  all  the  possible  paths  from  P.  Any  point 
within  it  can  bo  reached  by  two  different  paths.  These 
become  coincident  when  the  point  lies  on  the  curve ; and 
fto  aoict  outside  it  can  be  reached. 


Fig.  7. 


Fig.  ». 

of  the  triangle 


l 

§ 43.  Many  of  tho  most  important  cases  of  motion  of  a 
point  involve  acceleration  whose  direction  is  always  towards 
a definite  “ centre  " as  it  is  called.  In  such  cases  the  motion 
is  obviously  confinod  to  the  plane  which,  at  any  instant, 
contains  the  centre  and  the  line  of  motion  of  tho  point. 

Also  the  “moment"  of  the  point  s velocity  about  the  centre 
remains  constant  Hero  a slight  digression  is  necessary. 

Dw. — Given  a directed  quantity  (a  velocity,  force,  Ac.)  in 
a line  AB  (fig.  9).  If  a perpendicular  OP  be  drawn  toAB 
from  any  point  0 , the  “ moment  ” of 
the  directed  quantity  about  O is  tho 
product  of  its  amount  by  the  length 
of  the  perpendicular. 

If  the  directed  quantity  be  reversed, 
the  sign  of  the  moment  is  changed. 

The  moment  is,  in  fact,  properly  a 
directed  quantity  (or  vector)  perpeo-  0" 
dicular  to  the  piano  OAB.  And  its 
numerical  magnitude  is  double  the  an 
OAB. 

[§  44  Tho  convention  usually  made  as  to  the  sign  of  rota-  Conten- 
tion about  an  axis  is  to  regard  it  as  positive  when  it  is  re  tion  u u 
the  same  sense  as  that  in  which  the  earth  turns  about  *4gBOf 
its  axis,  as  seen  by  s spectator  above  the  north  pole. 

This  is  in  the  opposite  direction  to  that  of  the  hands  of  a veiodtv 
watch.  Hence  the  plane  angle  AOP  (fig.  10),  represent-  he. 
ing  the  change  of  direction  of  a line 
originally  coincident  with  OA,  is 
positive,  and  is  looked  on  as  due 
to  rotation  about  an  axis  drawn  from 
O upwards  from  the  plane  of  the 
figure.  Thus  the  rotation  of  the  o 
sun  and  the  orbital  motions  of  the  Fig.  10. 

planets  take  place  in  the  positive  direction  about  axeu 
drawn  on  the  whole  northwards  from  the  plane  of  the 
ecliptic ; or  we  may  put  it  thua ; — seizing  an  axis  by  the 
positive  end,  we  must  unscrew — by  the  negative  end,  we 
must  screw — to  give  positive  rotation.  Aad  when,  later, 
we  consider  rotations  about  three  rectangular  axes,  Ox, 

Oy,  Or,  we  shall  suppose  them  so  drawn  that  rotation 
through  a positive  right  angle 

about  Ox  changes  Oy  into  Or, 

„ Oy  M 0»  „ Ox, 

„ Or  „ O*  „ Oy, 

tke  tkree  letters  being  throughout  arranged  in  eyelid 
order,  zys,  yrx,  &«.] 

§ 45.  Here  we  must  introduce  a simple  geometrical  pro-  c«om«tn 
position : — 

If  any  point  be  talm  in  the  plane  of  a parallelogram , 

■and  triangles  be  formed  with  the  point  as  vertex  and  with 
contiguous  sides  and  the  conterminous  diagonal  as  their 
respective  bases,  the  sum  of  the  areas  of  the  first  two  triangles 
is  equal  to  the  area  of  the  third. 

Thus,  in  areas  (fig.  11), 

OAB+OAC-OAD. 

If  0 He  within  the  angle  BAC,  as  in  fig.  12,  the  propo- 
sition becomes 

OAC - OAB-OAD. 


Fig.  11. 


Fig.  12. 


$ 46.  Remembering  that  these  areas  represent  half  the 
moments  of  the  hoses  of  the  respective  triangles  about  the 
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point  0 (that  of  OAB  being  negative  in  tho  second  case 
above),  we  see  that 

The  moment  of  a diagonal  of  a parallelogram  about  any 
point  in  the  plane  of  the  figure  is  the  (algebraic)  sum  of  the 
moments  of  tioo  conterminous  sides.  * 

Now,  suppose  the  sides  of  the  parallelogram  to  represent 
a velocity  and  its  change.  If  the  direction  of  the  change 
pass  through  O,  its  moment  is  nil.  Hence,  for  acceleration 
directed  towards  a fixed  point  the  moment  of  the  velocity 
about  that  point  is  constant 

This  is  commonly  expressed  by  saying  that  the  radius- 
vector  describes  equal  areas  in  equal  times  about  the  point  to 
which  the  acceleration  is  directed L For  the  moment  of  the 
velocity  is  double  the  area  so  traced  in  unit  of  time. 

Another  way  of  expressing  the  same  thing  is  to  say 
that  the  angular  velocity  of  the  radius-vector  is  inversely 
as  the  square  of  its  length.  For  the  product  of  the 
square  of  the  radius- vector  and  its  angular  velocity  is 
doublo  the  area  described  by  it  in  unit  of  time. 

The  converse  of  this  proposition  is  also  evidently  trne ; 
ie.,  when  a point  moves  so  that  the  moment  of  the  velocity 
about  a point  in  the  plane  of  its  motion  is  constant , its 
acceleration  relative  to  that  point  (if  any)  is  directed  towards 
or  from  that  point 
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§ 47.  Analytically  : if  P be  the  acceleration,  directed  towards 
a fixed  point  which  we  choose  as  origin,  we  have 

£-  - Pcos0—  -Pse/r, 

F—  -Paintf-  -Py/r, 

. (r  and  9 being  the  polar  coordinates  of  the  moving  point : wo  have 
already  seen  that  the  path  it  necessarily  plane).  Eliminating  P, 


Thai  atf-yi-r^-const-A. 

This  mav  be  transformed,  at  onoe,  by  the  methods  of  the  differ- 
ential calculus,  into 

pi-pv-kt 


where  p is  the  length  of  the  perpendicular  from  the  origin  to  tbw 
tangent  to  the  path.  Conversely,  if  equal  areas  be  described  by 
the  radius-rector  in  equal  times,  wo  have 

r»F-xy-yx-A. 

Whence 

or  *-Qx,  F-Qy. 

Hence  the  whole  acceleration  is  Qr,  and  is  directed  towards  or 
from  the  origin. 

While  we  are  dealing  with  these  formula  wo  may  investigate  the 
general  expressiona  for  velocity  and  acceleration  in  terms  of  polar 
coordinates  for  a point  moving  in  a plane. 

We  have  a— rco«0,  y-rsin#. 

From  these 

i-0eos0-rFsin0, 

F — 0sin0  + r0cos0. 

Hence  the  speed  along  the  radius-vector  is 
2cos0+Fsin0-*0; 

and  that  perpendicular  to  the  radius-vector  (In  the  direction  in 
which  0 increases)  is 

ycosf-isin  0-r#. 

These  expressions  might  have  been  written  d«wn  at  once,  if  we 
note  that  lr  and  rl9  are  the  resolved  parts  of  la  along,  and  perpen- 
dicular to,  r.  But  we  mast  be  careful  how  we  carry  this  specie*  of  ! 
reasoning  one  step  further.  * Taking  the  second  fluxions  of  x and  y, 
we  have 

*-(0-rtf*)caa0-(2^+rF)sin  9, 

9 - (f  - r#*)  sin  9 + {2*6  + ri)  cos  9. 

Hence  the  acceleration  along  the  radius-vector  is 
*cos0  + g sin  9 - 0 - rtf* , 

and  that  perpendicular  to  it  (positive  when  in  the  direction  in 
Which  9 increases)  is 

F cos  9 - lain  0-  20  0 + rd  - y^(r*F). 

Thus,  although  t represents  truly  the  speed  along  r,  0 does  not  i 
« represent  the  acceleration  in  that  direction.  It  represents,  in  fact. 


only  tho  acceleration  of  speed  along  r.  But  we  have  seen  that  th«*v 
ia  acceleration  along  r,  if  its  direction  changes,  even  when  its  fengtk 
is  constant,  ia.,  when  the  path  is  circular  ; and  in  that  case  rfi  im 
the  quantity  which  we  designated  as  pw*  in  § 30. 

As  a verification  of  these  formula,  let  us  consider  nnifcvm 
motion  in  a straight  line. 

Here  rcos0-a, 

the  equation  of  the  straight  line,  and 
«tanl-Vf, 

the  condition  of  naiform  motion.  We  have 
0— asec0tanM, 

V-osec*0.y- r*F/a; 

0-Vein#, 

r r* 

Here,  although  there  is  no  acceleration,  ¥ has  a definite  value.  7*«* 

0 - rP-a'V*Jr*  - fl*VVri- 0 . 

From  the  expressions  for  the  acceleration  along  and  perpendicwlac- 
to  tho  radins-vector  we  at  once  obtain  the  result  libove  (8  4«V. 

For,  if  there  be  no  acceleration  perpendicular  to  the  radius- voctor. 

"•have  -LA  (,.*)-<>, 

r eLt ' * 

from  which 

r*#- const  - A. 

We  hsvo,  in  addition  to  this,  the  expression  for  the  soctJeraUen 
towards  tbs  origin, 

0-rF*—  - P. 

Eliminating  0,  we  have 

0- A*/r*  — -P. 

This  gives  r In  terms  of  t,  and  thus  reduces  (if  wo  please)  any  case  ton. 
of  a central  orbit  to  a corresponding  case  of  rectilinear  motiraa  • 
The  difference  between  the  accelerations  in  the  revolving  rudiva 
vector  and  in  the  fixed  lino  is  a term  depending  on  the  inverse  . 
enbe  of  the  radins-vector.  But  tho  usual  mode  of  proceeding  is  m > 

follows. 

Multiply  by  HU  and  integrate,  then 


e»+£-C-2/P dr; 


The  left-hand  member  obviously  represents  tbo  square  of  the 
velocity,  os  it  is  the  sum  of  the  square*  of  t and  t0.  For  we  have 


dr  . dr A 
' d*9~  dir*  ’ 


This  give*  a relation  between  rand  0,  which  is  therefore  tW 
polar  equation  of  the  path  described.  It  is  usual  to  empUy. 
instead  of  r,  its  reciprocal  1/r-u.  With  this  the  equation  be- 
comes 


Differentiating  with  regard  to  I,  and  dlridine  bj  w.  < 

tain  finally 

d»u  . P 


TO* 


an  equation  of  very  great  importance. 

When  there  is  scccleration  T j**r]>cndicular  to  the  nil  inn  rrrt—_ 
as  well  sa  - P along  it,  this  equation  takes  the  form 


d*M 

a,+«- 


T rfll 
St 


V + 2 


2/>' 


§ 48.  There  nr,  two  specialty  important  canes  of  centra 
acceleration.  The  first  is  that  of  the  gravitation  law, 
the  other  that  of  Ilopke’s  law.  We  will  take  these  i» 
order,  but  by  very  different  methods. . 

§ 49.  Planetary  Motion, — With  the  gravitation , law  the 
acceleration  variee  inversely  es  the  square  of  the  distance 
from  the  point  to  which  it  is  directed.  But,  as  wo  have 
just  seen,  the  angular  velocity  of  the  radius-vector,  i.e  , off 
the  direction  of  acceleration,  varies  according  to  the  same 
law.  Hence  in  the  bodogmpb,  the  linear  velocity  (whom. 
magnitude  is  that  of  the  acceleration  in  the  path)  ia  pew 
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yertional  to  the  angular  Telocity  of  tUo  tangent  (whoaa 
direction  i»  parallel  to  the  acceleration). 

Thus,  in  the  bodognph,  the  angle  between  euceeeaivo 
hangente  is  proportional  to  the  are  between  their  point* 
«f  contact ; and  therefore  the  curvature  ia  constant 
*tkt  hodograph  it  a circle. 

Let  A (fig.  13)  be  the  centre  of  this  circle,  O the  pole  of 
the  hodograph,  P any  position  of  the  tracing  point  Then 
OP  is,  in  magnitude  and  direction, 
ah*  Telocity  in  the  orbit  But  it  may 
In  looked  on  a*  consisting  of  two 
gnrts,  OA  and  AP.  Of  these  both 
are  constant  in  magnitude ; but  OA 
a*  constant  in  direction,  while-  AP  is 
perpendicular  to  the  direction  of  ac- 
celeration in  the  orbit  Hence  the 
velocity  in  the  orbit  is  the  resultant  fi8-  ls- 

ad  two  comtant  parts, — one  always  in  a fixed  direction, 
She  other  always  perpendicular  to  the  radius-vector. 

This  gives  the  form  cf  the  orbit  as  follow* 

S-ote-y/r),  #-*s r/rj 
we  that  rV-**  + y»-irf , 

a*  r-e(y  + t); 

where  the  meanings  of  the  quantities  are  obvious 

But  if  PO  ent  the  circle  again  in  p,  Op  it  proportional 
to  the  perpendicular  on  the  tangent  to  the  orbit  from  the 
antra  of  acceleration  (because  PO.Op  is  constant)  and  is 
at  right  angles  to  it  (because  it  is  in  the  direction  of  the 
velocity).  Hence  the  path  is  each  that  the  locus  of  the 
loot  of  the  perpendicular  from  the  centre  of  scceleretion 
mm  the  tangent  ia  a circle  Thia  property  belongs  exclu- 
sively to  conic  sections,  one  focus  being  the  point  from 
which  the  perpendiculars  are  drawn. 

. A third  and  even  simpler  mode  of  treating  this  moat 
important  problem  is  as  follow*  Draw  OM  perpendicular 
lb  PA  (produced  if  necessary)  and  PN  perpendicular  to 
OA.  Then  OM  U the  reaolvcd  part  of  OP  parallel  to  the 
tangent  at  P,  as,  it  is  the  speed  with  which  the  length  of 
•be  radius-vector  changes  Also  PN  is  the  resolved  part 
of  OP  perpendicular  to  the  fixed  line  OA,  as,  it  is  the 
^eed  with  which  the  moving  point  travels  in  s fixed 
direction.  But  by  aimilar  triangles  OAM,  PAN,  we  have 
OM  : PH  : : OA  : AP-»  constant  ratio. 

Hence  the  increment  of  the  radius-vector  bears  a constant 
aatio  to  tbs  simultaneous  increment  of  the  distance  of  the 
moving  point  from  a fixed  line  in  the  plane  of  motion. 
This  is  only  t slightly  altered  form  of  statement  of  the  foens 
mod  directrix  property  of  conic  sections. 

When  O is  within  ths  circle,  the  constant  ratio  is  less 
•ban  unity,  and  tha  conic  is  an  ellipse;  when  without, 
she  ratio  is  greater  than  unity,  and  we  have  an  hyperbola. 
When  O is  on  the  circumference  of  the  hodograph,  the 
path  is  a parabola ; for  the  ratio  is  unity. 

In  a subsequent  flection  we  will  return  to  this  question, 
wad  treat  it  from  the  point  of  view  of  Kepler’s  Laws  of 
Planetary  Motion. 

8imple  as  era  ths  geometrical  methods  shore,  ths  direct  tnaly. 
•seal  cue  is  still  simpler,  for  vs  have 

p~£. 

a that  a- cots,  f-  - £ tin#, 

s before  (|  47), 


xf  -y±~  r*4 -hi 
I that* fore,  by  eliminating  r*  we  hare 

a-.^coas.  I,  y 


T*** 


These  give  at  onc«,  by  squaring  and  adding, 

the  equation  of  the  circular  hodograph.  Alao,  by  multiplying  tha 
first  by  y,  and  subtracting  it  from  tne  second  multiplied  by  ae,  we 
hare  • 

A-£r  + ay-»>/At 

the  equation  of  the  orbit  This  ia  evidently  a conic  section  of 
which  the  origin  is  a focus.  The  directrix  corresponding  is  tha 
lint 

ay-£x  + A-0, 

and  the  excentricity  is 

*’/••+ a>/a- , 

From  these  the  major  axis  can  be  calculated. 

§ 50.  Elliptic  Motion  about  the  Centre. — When  n poinl 
moves  uniformly  in  a circle,  the  motion  preeenU  very  differ- 
ent appearances  according  to  the  spectator's  point  of  view. 
If  we  suppose  him  to  be  situated  at  n distance  very  great 
compared  with  the  radius  of  the  circle,  he  sees  what  is  prac- 
tically an  orthographic  projection  of  the  orbit  on  s piano 
perpendicular  to  the  line  of  sight.  In  general,  an  ortho- 
graphic projection  of  a circle  is  an  ellipse — whose  centre  is 
the  projection  of  that  of  the  circle.  As  equal  areas  are 
projected  orthographically  into  equal  areas,  the  appearance 
is  therefore  elliptic  motion,  in  which  the  radius-rector  from 
the  centre  describes  equal  areas  in  equal  times.  Hence 
(§  46)  the  acceleration  is  directed  towards  the  centre.  But 
accelerations  are  projected  like  velocities,  and  like  lines. 
Hence,  as  the  acceleration  in  uniform  circular  motion  is 
constant,  and  directed  towards  the  centre,  so  in  elliptic 
motion,  with  equable  description  of  areas  about  the  centre, 
the  acceleration  is  towards  the  centre,  and  is  proportional 
to  the  length  of  the  radius  vector.*  But  this  projected  orbit 
may  again  be  projected  orthographically,  as  often  as  we 
please,  on  different  planes.  It  will  always  remain  elliptical, 
and  with  the  radius-vector  from  the  centre  describing  equal 
areas  in  equal  times.  Aud  the  acceleration  will  always 
be  in  the  same  proportion  as  before  to  the  radius-vector. 
However  different  in  size  and  shape  these  elliptic  orbits 
may  be,  they  have  one  common  property,  the  time  of 
describing  them  it  the  tame. 

Thus  we  see  that  when  the  orbit  is  an  ellipse  described 
about  its  centre  of  figure  the  acceleration  isjcentral,  and 
proportional  to  the  radius-vector.  The  time  of  describing 
such  an  ellipse  depends  only  upon  the  ratio  of  the 
acceleration  to  the  length  of  the  radius- vector ; or,  if  we 
choose,  upon  the  magnitude  of  the  acceleration  at  unit 
distance.  And  the  converse  of  this  proposition  is  also 
evidently  true.  When  we  look  edgewise  at  the  uniformly- 
described  circular  path  with  which  we  commenced,  it  ia 
seen  projected  into  a straight  line,  in  which  the  moving 
point  appears  to  oteillate.  This  is  the  case,  for  instance, 
very  approximately,  with  the  satellites  of  Jupiter  as  seen 
from  the  earth.  Buo-epofta,  the  red-spot  on  Jupiter,  Ac., 
all  appear  to  move  approximately  in  thia  way.  But  tho 
extreme  importance  of  this  species  of  motion  Ls  that  it  ia 
the  simplest  type  of  oscillation  of  a particle  of  matter 
displaced  from  a position  of  stable  equilibrium.  The 
vibrations  of  the  ether  when  homogeneous  plane-polarized 
light  is  passing  through  it,  of  the  air  when  a pure  musical 
note  is  sounded,  the  oscillations  of  a pendulum  (through 
small  arcs),  the  simplest  vibrations  of  a pianoforte  wire 
or  a tuning-fork,  the  indications  of  a tide-gauge  when  the 
sea  is  calm, — all  are  instances  of  it  Hence  the  special 
necessity  for  studying  it  in  detail. 

§ 51.  Dar. — Simple  harmonic  morion  is  the  resolved  pari, 
parallel  to  a diameter , of  uniform  circular  motion. 


1 The  elastic  force  celled  Into  pley  by  displacement  la,  by  Hooke'e 
lew,  proportional  to  the  displacement,  end  tends  to  restore  the  die- 
placed  particle  to  ite  equilibrium  position.  We  mention  this,  in 
passing,  to  show  the  importance  of  the  present  Investigation. 
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Let  a point  P (fig.  14)  more  uniformly  in  the'  circle 
APA'.  Then,  drawing  any  diameter  AOA',  and  PM  per- 
pendicular to  if,  the  motion  of  M ia 
simple  harmonic. 

The  speed  and  acceleration  of  M 
are  obviously  the  resolved  parts, 
along  A A',  of  the  speed  and  ac-  A[ 
coloration  of  P.  Hence  if  V be  the 
speed  of  P we  have 


Graphic 

fepre-' 

•cfita 

if  on. 


•peed  of  M- V, 
1 PO  ' 


Fig.  14. 


MO 


acceleration  of  M-pj  x acceleration  of  P 
MO  V*  V* 

"Fo ' F0”Fo' M0' 

From  thws  expressions  we  see  tfcet,  if  we  call  w the  angular 
velocity  of  OP,  ao  that  m - V/PO,  we  hare 
•perirfM-PX.., 
unlenUoa  of 

Thus  the  speed  of  M increases  from  A to  0,— being  tero 
at  A,  and  V at  0 ; then  it  falls  off  to  tero  at  A',  and  goes 
through  the  same  numerical  values  in  the  opposite  order, 
when  the  direction  of  motion  is  revoreed  at  A. 

The  acceleration  of  M is  always  directed  towarde  0.  It 
has  its  greatest  value  at  A and  again  at  A',  and  is  always 
proportional  to  the  dittanre  from  0 If  T be  the  period  of 
iho  simple  harmonic  motion,  if.,  the  period  of  rotation  of 
P in  the  circle,  we  havs 

‘ . V‘ 

where  a is  the  radius  of  the  circle,  or,  os  it  is  also  called, 
the  "amplitude"  of  the  eimple  harmonic  motion.  We 
may  now  write  as  the  characteristic  of  this  species  of 
motion 

acceleration  - s displacement ; 


T.2.  /iiffe 

V at  eaten 


iment 
col  elation  ’ 


§ 52.  Id  our  farther  remarks  about  simple  harmonic 
motion  the  following  terms  will  be  found  convenient  P is 
the  position  at  time  t of  the  point  moving  in  the  circle. 
Let  £ be  its  position  at  tbe  aero  of  reckoning,  when  f — 0. 
Then  the  angle  AOP  may  be  called  the  “phase”  of  the 
eimple  harmonic  motion,  and  AOE  the  u epoch.**  In  time 
unite  the  values  of  the  phase  and  epoch  are  found  from 
their  circular  measnre  by  dividing  by  **. 

If  the  position  of  the  point  moving  with  simple  harmonic 
motion  be  denoted  by  r,  we  obviously  have 
ar-0>f -OPcosPOA , 

-OPcos(POE  + EOA). 

~aooe(«<-M)« 

This  expression  is  to  be  found,  perhaps  more  frequently 
than  any  other,  in  all  branchea  of  mathematical  physics. 
It  is  in  terms,  or  aeries  of  terms,  of  this  form  that  curry 
periodic  phenomenon  can  be  described  mathematically,  as 
will  be  seen  later.  From  the  expressions  for  the  longitude 
and  radius-vector  of  a planet  or  a satellite  to  those  of  the 
most  complex  undulations  whether  in  water,  in  air,  or  in 
the  lominif crons  medium,  all  are  alike  dependent  upon  it 
The  result*  obtained  geometrically  above  ore  ea*ily  reproduced 
from  this  form  4. 

thus  -a«>w(w{  + «); 

•nd  J5-  -a«r>coa(w(+«)—  - x*’. 

§ 53.  The  simplest  graphical  method  of  exhibiting  the 
mature  of  any  kind  of  rectilineal  motion  is  to  compound  it 
with  a uniform  velocity  in  a direction  perpendicular  to  the 
line  in  which  it  is  executed.  This  is,  in  fact,  wbat  is  done 
in  the  majority  of  self -registering  instruments,  where  a 


slip  of  paper  is  drawn  by  clock-work  uniformly  past 
the  moving  point,  ia  a direction  perpendicular  to  its  lino 
of  motion,  and  a record  is  made  by  mechanical  means,  by 
a pencil,  by  an  electric  spark,  or  (beat  of  all)  by  photo- 
graphic processes.  When  this  process  ia  applied  to  a 
simplo  harmonic  motion  the  record  is  of  the  general  form  of 
the  curve  iu  fig.  15.  This  curve  has  long  been  known  as 


Fig.  15. 


the  “ curvo  of  sines,”  or  the  “ harmonic  ” curve.  All  its 
forms  can  be  deduced  from  any  one  of  them  by  mere 
extension  or  foreshortening  in  the  vertical  or  horizontal 
directions  in  iho  figure.  It  represents  tbe  simplest  forma 
into  which  a vibrating  string  can  be  thrown,  ae  well  as  the 
instantaneous  form  of  a section  of  the  surface  of  water  along 
which  a simple  series  of  oscillatory  waves  or  ripples  is  pass- 
ing. In  this  case  the  form  of  the  section  remains  tho 
same  as  time  goes  on,  but  the  whole  figure  zqoves  steadily 
onwards  in  the  direction*  in  which  tho  waves  are  travelling. 

This  is  expressed  analytically  by  the  farm 
y 'aw(at-mg), 

where  * and  v are  horizontal  and  vertical  coordinates  of  a point  at 
the  surface  of  the  water,  y being  measured  from  tbe  level  of  the 
an  disturbed  aurfaoo.  When  z is  constant  we  study,  for  all  time,, 
the  simple  harmonic  rise  and  fall  at  a particular  place.  Vi  hen  t is 
constant  we  have  the  above-figured  instantaneous  glance  of  a sec- 
tion  ef  the  whole  water-surface. 

The  rate  at  which  tho  wave  travels  ia  obviously  n/m  ; for,  if  we 
increase  t by  any  Quantity  v,  and  x by  the  corresponding  quantity 
*t/ir,  the  value  of  y is  unaltered. 

§ 54.  We  have  next  to  consider  the  result  of  superposing 
or  compounding  two  simple  harmonic  motions  which  take 
place  in  the  aame  line.  The  geometrical  method  amply 
aufhecs  for  this  purpose  provided  the  periods  of  the  two  are 
equal,  however  different  may  bo  their  amplitudes  and  their 
phases.  For,  if  we  suppose  PQ  (fig.  16)  to  turn  about  P in 
the  same  plane  and  with  the  same 
angular  velocity  as  OP  about  0,  tbe 
angle  OPO  will  remain  unaltered,  and 
therefore  the  triangle  OPQ  will  remain 
of  constant  sise  and  form  while  turn- 
ing about  0.  Thus  Q describes  a 
circle  about  O in  the  given  period. 

The  resolved  parts  of  OP,  PQ,  along 
any  diameter  OA,  together  make  up 
the  resolved  port  of  OQ  along  the 
same  line.  Hence  tico  simple  harmonic  motions,  of  the  same 
period  and  in  the  same  line , are  etpiivalent  to  a single  simple 
harmonic  motion  of  the  common  period.  Tbe  amplitude 
of  the  resultant  simple  harmonic  motion  is  OQ,  and 
depends  only  upon  OP,  PQ,  and  the  angle  OPQ, — the 
amplitudes  of  the  two  component  simple  harmonic  motions 
and  the  supplement  of  the  difference  of  their  phases. 

§ 55.  When  the  difference  of  phase  is  nil,  or  any  whole 
numberof  circumferences,  the  resultant  amplitude  is  tbesum 
of  tho  amplitudes  of  the  components,  which  is  its  greatest 
value.  When  the  difference  of  phase  is  in  odd  number  of 
semi-circumferences,  the  amplitude  of  tKe  resultant  is  the 
difference  of  those  of  the  components. 

If  we  produce  QP  to  meet  OA  in  R,  we  ace  that  QOA, 
tho  phase  of  the  resultant  simple  harmonic  motion,  is  inter- 
mediate in  value  to  the  phases  of  the  components,  which  are 
POA  and  QRA  respectively.  Its  excess  over  the  one, 
and  its  defect  from  the  other, are  the  angles  at  Oand  Q in 
the  triangle  OPQ ; and  tbefr  tines  are  to  one  another  os 
tbe  separate  amplitudes  QP,  PO.  Hence,  when  these  am- 
plitudes differ,  the  phase  of  the  resultant  coincides  more 
nearly  with  that  of  the  component  whoso  amplitude  is  the 
greater. 
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{Analytically  the  resultant  motion  U exprtatcU  by 

*-nc««(ft»t  + #)+a'co5(i(<  + Oi  , 

- (a  cos  r-i;  rt'cos  ' co*.  ul  - (arin«+«  till  s') siaef, 

— Fcos(«*f  + Q), 
provided  that 

PcosQ -«co*«  4 a*  com’, 
ami  PsiuQ  — + 

These  expressions  gi\*e  for  the  amplitude  of  tho  resultant 
F-V(n  cos*  + a' cos t'j*  4 (a  sin  < + a'slti*')1, 

«-  n/(o*  + 2aa'ca»  (t  - /)  4 o'*. 

This  may  bo  put  in  either  of  tho  forms 

\/(ei  +■  a‘j*  - 4aa'sins4(«  - •*)  or  VI*  “ a')*  + -tria'coo3^*  - 1'), 
from  which  the  above  conclusions  foU<w  at  ouet. 

Also,  for  the  epoch  of  the  resultant,  we  have 

. ~ nriev+s'iin  •' 

tan  Q-  — , i • 

a cos  « 4 a oos« 

When  and  « are  both  positive  and  lew  than  Jit,  this  is  obviously 
intermediate  in  value  to  Un  • and  tan 

Whoa  tbs  periods  of  the  components  arc  not  exactly  aqmal,  the 
simple  artifice  which  follows  enabiro  us  still  to  spftty  tbs  sini 
method  of  composition.  We  have  dost 

x — a cos  (el  4 *) 4 «*bos {vH  + **) , 

— a cos  (erf  4 «)  4 a' cos  (vt  4 •'+  («/  - *J0 . 

Hence  the  above  values  of  P and  Q srlH  still  satisfy  the  condition* 
if  we  write  *'4  (•»'  - *»V  instead  of  *'.  Thus  we  may  treat  the  t»o 
components  as  being  of  the  same  period,  but  make  the  epoch  of  one 
of  them  steadily  incresao  with  an  angular  velocity  equil  to  the 
difference  of  tho  angular  velocities  in  the  gemmating  circles  of  At 

components. 

Ties  triangle  OPQ  will  no  foagor  pccsenre  iu  form  ; it  viQ  pais 
continuously  through  all  the  various  forms  which  u rtt  hare  aeca 
would  bo  given  to  it  by  various  differences  of  phase  in  the  com- 
ponent simple  harmonic  motions.  Tbs  time  Ut  which  it  returns  to 
a fdvroer  value  is  evidently  2 */(•#'  - •},  which  is  greater  tho  more 
nearly  equal  are  the  periods  of  the  components. 

§ 0 G.  One  of  the  best  examples  of  the  principles  we  have 
just  discussed  is  furnished  by  the  tides.  If  there  were 
but  one  tide-producing  body,  wo  should  have  (approxi- 
mately) a simple  harmonic  rise  and  foil  of  the  sea-level  at 
any  given  place  twice  over  in  the  course  of  about  twenty- 
four  hours,  and  the  phase  would  depend  simply  upon  the 
distance  of  the  tide  prod utiag  body  from  the  meridian 
(whether  above  or  below  the  pole).  The  joint  affect  of  the 
sun  and  moon  is  practically  the  resultant  of  the  effects 
which  they  would  separately  produce,  lienee,  wben  these 
bodies  are  in  conjunction  or  in  opposition  (tie.,  at  new  or 
at  full  moon),  the  whole  rise  of  the  tide  is  the  sum  of  the 
solar  and  lunar  tides  ; and  we  Itave  witat  are  called  * spring 


tides."  When  the  moon  U in  quadrature,  the  amplitude  of 
the  tidal  rise  or  foil  is  the  excess  of  the  lunar  over  the 
solar  tide,  for  it  is  low  water  aa  regards  the  eun  when  it  is 
high  water  as  regards  the  moon.  In  intermediate  positions 
the  effect  lies  between  these  extremes,  but  the  joint  high- 
tide  lies  nearer  to  the  creat  of  the  lunar  than  to  that  of  tho 
solar  tide.  In  the  first  and  third  quarters  of  the  moon, 
high  tide  is  earlier  than  the  high  tide  due  to  the  moon  alone ; 
in  the  second  and  fourth  later.  This  ia  what  ia  called 
u priming  ■ and  “ lagging  " of  the  tides,  and  is  seen  at  onco 
to  follow  from  the  construction  given  above.  Ha£  the 
la  oar  and  solar  tides  been  of  equal  amplitude,  spring  tides 
would  have  been  of  double  the  altitude  of  cither,  end  there 
would  have  been  no  tide  at  all  at  the  time  of  neap. 

The  mode  in  which  we  have  treated  this  special  case  is 
an  illustration  of  the  general  method  (above  described)  of 
combiuing  simple  harmonic  motions  in  which  the  periods 
are  alight  ly  different. 

§ 57.  What  tre  have  eaid  of  the  tide-waves  bolds  of 
course  of  all  waves  in  which  the  separate  disturbances  are 
eo  small  that  the  joint  effect  is  found  by  superposing  the 
separate  effects.  Thus  when,  at  sea,  two  scries  of  waves 
of  equal  length  race!  at  any  place,  the  resultant  ia  still  a 
eet  of  wave*  of  the  same  length,  bet  the  altitudes  and 
phases  of  the  components  determine  those  of  the  resultant 
When  crest  meets  crest,  we  have  wares  of  tire  sum  of 
the  original  amplitudes ; wlieu  crest  meets  trough,  the 
difference.  In  the  Utter  case  we  have  still  water  when 
the  amplitudes  of  the  components  are  equal  What  is 
called  a * jafeWe,"—  where,  far  a short  time,  a portion  of  a 
stormy  sea  is  almost  calm,  and  after  e little  it  is  violently 
agitated, — is  tbs  result  of  a number  of  “ cross  seas." 

| 58.  If  we  now  consider  the  instantaneous  form  jof  a 
eection  of  the  aurfaco,  instead  of  the  successive  displacements 
of  one  portion  of  it,  we  can  easily  account  for  a striking 
phenomenon  which  is  very  frequently  obeerved  on  e shelv- 
ing beach.  We  often  notice  that  every  ninth  or  tenth 
wave  or  so  ia  higher  than  those  immediately  before  or 
after  it  This  is  the  result  of  superposition  of  two  or 
more  sets  of  waves  in  which  the  distance  from  crest  to  crest 
is  different  in  the  different  seta  In  the  joint  system  we 
have,  represented  as  in  §53,  phenomena  akin  to  the  spring 
and  neap  tides,  end  the  priming  and  lagging  of  the  tides. 

Fig.  17  ehows  part  of  the  result  when  the  amplitudes  are 
equal,  and  the  wave-lengths  as  15  to  17.  It  gives  also  a 
rough  approximation  to  the  whole  result  when  the  lengths 
are  as  7 to  8 or  as  8 to  9. 


§ 59.  To  compound  any  number  of  simple  harmonic 
motions,  of  equal  periods,  iu  ooo  lints,  we  may  obviously 
take  them  two  by  two,  and  apply  the  preceding  process 
over  and  over  again  till  we  have  as  final  resultant  another 
simple  harmonic  motion  of  the  common  period. 

Or  thus : — 

i — 2<icoe(»f<  4 «)->rOiWZ(<TCO«  *)  - iin*/2(fliin»)  — Pcoe(«/-r  Q) , 
«rhere  Pco*Q-X(acoii«),  PsinQ- l(a»in«). 

When  the  separate  periods  are  not  equal,  and  not  even 
nearly  equal,  it  is  only  in  special  cases  that  any  simplifica- 
tion can  be  effected  by  analytical  processes.  But  this  is 
not  much  to  bo  regretted,  because  for  moat  purposes  a 
graphic  method  is  sufficiently  accurate,  and  it  can  always 
be  cosily  carried  out 

§ 60.  We  must  now  consider  the  com  position  of  dimple 
harmonic  motions  in  directions  at  right  anglua  to  each 
other ; — but  for  the  present  wo  confine  ©ui*f*»Iv«b  to  tho 
case  in  which  their  periods  aro  equal  In  thu  case  wo 
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Fig.  18. 


know  that  tho  acceleration  ia  in  the  eame  ratio  to  the 
displacement  in  each  of  tho  two  rectangular  directions. 
Hence  by  the  general  theorem 
of  § 50  tho  motion  is  elliptic, 
with  uniform  description  of 
areas  about  the  centre. 

To  analyse  this,  suppose,  at 
starting,  that  their  amplitudes 
also  are  equal.  Let  OA,  J 
OB  (fig.  18)  represent  the 
two  rectangular  directions. 

With  centre  O,  and  radius 
equal  to  the  common  ampli-^/1 
tude,  describe  a circle.  Let 
AOE,'  BOP  represent  the 
epochs  of  the  two  components  (the  corresponding  circular 
motion  being  supposed  positive  for  each),  then  obviously 
EOF  exceeds  by  a right  angle  the  difference  between  the 
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phases  of  tho  motions  in  OB  and  OA.  Then  If  P,  Q 
represent  at  time  i the  corresponding  positions  in  the 
common  circle,  we  have  arc  FQ  — arc  EP;  and  if  perpen- 
diculars be  drawn,  PM  to  OA,  and  QN  to  0{3,  their 
intersection  S is  the  position  at  time  t in  the  resultant 
motion.  The  locus  of  S is,  by  what  bos  been  proved 
above,  an  ellipse  which  touches  the  sides  of  the  square 
CDCD'. 

When  EOF  is  a right  angle,  i.*,  when  the  phases  are 
alike,  this  ellipse  becomes  the  diagonal  CC  of  the  square 
touching  the  circle  at  the  extremities  of  AA'  and  BB'. 
When  EOF  is  three  right  angles,  the  ellipse  becomes  the 
diagonal  DD'.  When  it  is  two  right  angles,  or  four,  i.c% 
when  OB  is  one  quarter,  or  three  quarters,  of  a period  in 
advance  of  OA,  the  ellipse  becomes  the  circle  ABA'B'. 
To  find  in  any  case  whether  it  is  described  positively  or 
negatively  (§  44),  we  have  only  to  notice  how  OS  turns. 
Now  while  P is  near  A,  MS  remains  closely  coincident 
with  AC.  If,  then,  Q be  anywhere  in  the  semicircle  BA'B', 
N moves  in  the  direction  BB'  and  the  angle  AOS  diminish*. «. 
Hence  the  ellipse  is  described  negatively  (or  in  the  direction 
of  the  hands  of  a watch)  if  the  epoch  of  the  motion  in  OB 
exceeds  that  of  the  motion  in  OA  by  anything  up  to  two 
right  angles.  And  similar  reasoning  shows  that,  if  tho 
excess  be  from  two  to  four  right  angles,  the  ellipse  is 
described  positively. 

If  the  amplitudes  be  not  eaual,  we  have  only  to  extend 
or  foreshorten  the  figure  parallel  to  OA  or  to  OR  The 
aquare  CDCD'  becomes  a rectangle,  in  which  the  orbits 
(all  of  which,  with  the  exception  of  the  diagonals,  are  now 
ellipses)  are'inecribed.  Everything  else  is  as  before. 

§ 61.  When  the  periods  in  the  two  component  motions 
are  nearly,  but  not  quite,  equal,  the  phase  of  one  gains 
gradually  on  the  other,  and  the  path  passes  continuously 
through  the  forms  of  all  the  possible  ellipses,  but  remains 
possessed  of  the  one  property  common  to  them  alL  It 
becomes  a species  of  spiral,  but  in  every  convolution  it 
touches,  in  succession,  each  side  of  the  squaro  or  rectangle 
above  discussed. 

§ 62.  Similar  reasoning  shows  that  the  superposition  of 
any  number  of  simple  harmonic  motions  in  any  directions 
and  with  any  amplitudes  and  differences  of  phase,  provided 
the  period  is  the  same  for  all,  gives  rise  to  motion  in  an 
ellipse  about  the  centre.  But  this  follows  more  easily  from 
analysis. 

Take,  first,  two  simple  harmonic  motions  of  the  sm«  period 
parallel  to  the  axes  of  x and  y.  We  haro 
g- a ooe  («<  + •), 

y-acosM  + O* 

Eliminating  t between  theae  equation*,  we  hare  at  once 
- 2 £;,«*(<’  - «)+  ^-un*{V 

o aa  a 


the  equation  of  an  ellipse. 

It  becomes  a circle  when  and  only  when 

a— o',  coc  (•'- «)  — 0, 


U,  when  the  amplitadas  an.  equal,  and  the  phases  differ  by  aa 
odd  number  of  right  angle*. 

It  become*  the  straight  line 

a^o-y/o'—O, 

when  <i  - 1 is  zero ; and 

r}a  + y/o'  - 0 , 


when  ✓ - « is  two  right  angles. 

If  SOA  be  called  f,  we  have 

tinf- » 

z a cos  (•**  + «) 

-—•(cos  (/-«)-  ain  (s'-*)  tan  M + #)) . 


Hence,  taking  tho  fluxion  of  each  side, 

sec*# . A “ •»sui(«'  - i)sec*M  + t) . 


Thua,  as  before,  4 is  essentially  negative,  it,  tho  rotation  in  the 
ellipse  is  right-handed  if  s'-s  lia  between  0 and  w,  left-handed  if 
it  lie  between  * and  2*. 

For  a simple  harmonic  motion,  denoted  by 
f-ocoe(erf  + e), 

In  a lino  whose  direction  cosines  are  f,  m,  n,  wo  hare  the  com- 
ponent* m(,  m parallel  to  the  three  axe*  respectively.  Hence 
fur  the  resultant  of  any  number  of  such,  all  having  Uu  tame  period. 
we  have 

*"*•  «fcos(wf  + s)  - cmmil(alco*t) -win **X(ai sin «)»• 

Thus  we  have  three  equations  of  the  form 
z - A cos  — A'sin  ml , 
y—  Beosirf- B'ainwf, 
s - Ceos  mt- Cain  mi . 

, If  we  take  three  quantities  A,  p,  *,  such  that 
AA  + pB  + rC  -0, 

xA'+^B'  + rC'-O, 

we  have  also 

Ax+^y+n-0. 

The  first  two  conations  determine  without  ambiguity  the  ratios  of 
p and  r to  A.  Hence  the  third  it  the  equation  of  a definite  plan* 
in  which  the  path  lies.  We  may  now  choose  this  plane  ea  that  of 
z,  y.  The  value  of  s above  becomes  identically  zero ; and  the 
elimination  of  t between  the  equations  for  z and  y gives  the  ellipse 
as  before. 

§ 63.  When  the  periods  of  the  eimple  harmonic  motions  Per,*# 
are  not  equal  we  have  not 

eoutJ 

z-acoe(wf  + e),  y-a'co*(«'t  + 0* 

It  is  ea ay  to  trace  the  corresponding  curve  by  points; 
but,  except  when  there  is  a simple  numerical  ratio  between 
as  and  «/,  the  equation  cannot  be  presented  aa  an  algebraic 
one  between  x and  y.  If  2a>'  — u,  we  may  shift  tho  epoch 
so  that  the  equations  may  be  written 

g-aco*(2«'<4- a),  y-a'cosw'f. 

Eliminating  t from  the  first,  by  the  help  of  the  second,  we  hare 

This  denotes,  In  general,  a curve  of  the  foorth  order,  of  a figure-of- 
8 form,  as  in  fig.  19.  When  a- nr  the  curve  is  a portion  of  a 

<< 

Fig-  19. 

parabola,  its  vertex  being  to  the  right  or  left  as  * is  odd  or  even. 

This  parabola  corresponds,  in  the  present  case,  to  tho  straight  lines 
is  the  case  of  g 62.  When  the  periods  differ  slightly  from  the  ratio 
2 : 1,  the  path  passes  in  succession  through  the  forms  tracod,  for- 
ward and  backward  alternately;  and,  each  time  that  it  opens  out 
from  the  jparabolio  form,  the  tracing-point  describes  it  in  the 
opposite  direction  to  that  in  which  it  described  it  before  the  path 
collapsed  into  the  parabola. 

§ 64.  The  .principles  already  illustrated  are  sufficient 
for  the  examination  of  every  case  of  this  kind.  Bat  one 
or  two  particular  cases  merit  special  notice.  The  case  of 
two  uniform  circular  motions  of  equal  periods,  in  one 
plane,  we  have  already  noticed  (§64).  Q describes  its 
circle  about  P,  P its  circle  about  0,  and  the  result  is 
uniform  circrlar  motion  of  Q about  O.  The  radius  of 
this  circle  may  be  equal  to  tho  sum  or  difference  of  the 
radii  of  the  separate  circles,  or  may  have  any  intermediate 
value,  according  to  the  difference  of  phase.  If  the  periods 
be  not  exactly  equal,  the  motion  takes  place  virtually  in 
a circle  whose  radios  continuously  oscillates  between  the 
above  limits.  The  path  is  a species  of  spiral,  which  lies 
between  two  concentric  circles  of  theae  radii 

§ 65.  When  the  component  circular  motions  are  in 
opposite  directions,  we  have  an  extremely  interesting  and 
important  case.  It  is  obvious  that  there  must  now  bo 
positions  in  which  OP  and  PQ  are  in  the  same  straight 
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where  the  constant*  are  to  be  determined  by  special  integration; 
according  to  the  process  already  described  in  the  article  Harmonic 
Analysis  (o.v.). 

As  a single  example,  suppose  that  the  value  of fir)  is  unity  from 
-0  to  x-a,  ana  zero  from  x-a  to  x-2a.  This  has  many 
applications,  as,  for  instance,  to  alternate  heating  and  cooling  of 
one  surface  of  a solid,  alternate  44  make  and  break  " with  a battery 
and  a telegraph  wire,  Jtc.  In  this  case  wo  hare 

/(*)— J-+  T1*  1 


2f  + 1 


§ 68.  A point  describe*  a logarithmic  spiral  with  ccnstant  Resist** 
angular  velocity  about  the  pole  ; find  the  acceleration.1  harmoufc 

# Since  the  angular  velocity  of  SP  (6g.  21)  and  the  incli- moU‘m’ 
nation  of  this  line  to  the  tangent  ore  each  const  eut,  the  linear 
velocity  of  P is  as  SP.  Take  a length  FT,  equal  to  c .SP, 
to  represent  it  Then  the  hodograph,  the  locus  of  p, 
where  Sp  is  parallel  and  _ 

equal  to  PT,  is  evidently 
another  logarithmic  spiral, 
similar  to  the  former,  and  | 
described  with  the  same  con-  I 
stant  angular  velocity.  Hence  ' 
pt,  the  ^celeration  required, 
is  equal  to  e.S/>,  and  makes  P\ 
with  Sp  an  angle  equal  to 
SPT.  Hence,  if  Pu  Indrawn 
parallel  and  equal  to  pf,  and 
uv  parallel  to  FT,  the  whole  FiS*  *L 

acceleration  Pu  may  be  resolved  into  P&  and  v» ; and 
Pm  is  an  isosceles  triangle,  whose  base  angles  are  each 
equal  to  the  angle  of  the  spiral  lienee  Pv  and  m bear 
constant  ratios  to  P«,  and  therefore  also  to  SP  or  PT. 

The  acceleration,  therefore,  is  composed  of  a central 
acceleration  proportional  to  the  distance,  and  a tangential 
retardation  proportional  to  the  velocity.  And,  if  the 
resolved  part  of  P’s  motion  parallel  to  any  line  in  the 
plane  of  the  spiral  be  considered,  it  is  obvious  that  in  it 
also  the  acceleration  will  consist  of  two  parts — one  directed 
towards  a point  in  the  line  (the  projection  of  the  pole  of 
the  spiral)  and  proportional  to  the  distance  from  it,  the 
other  proportional  to  the  velocity  but  retarding  the  motion. 

Hence  a particle  which,  unresisted,  would  have  a simple 
harmonic  motion  has  when  subject  to  resistance  propor- 
tional to  its  velocity  a motion  represented  by  the  resolved 
part  of  the  spiral  motion  jost  described. 

If  a bo  the  englo  of  the  spiral,  u the  angular  velocity  of 
SP,  we  have  evidently  PT.  aina-SP.w. 

Hence 

PT  - SP-*.  SP  (lappon); 


line.  Let  OA,  AB  (fig.  20)  be  one  of  these.  Then,  in 
any  other  position,  OP  and  FQ  are  equally  inclined  to  OA. 
The  |)flth  of  Q is  an  ellipse,  of  which  the  major  semi-axis 
OB  is  the  sum  of  the  radii,  and  the  minor  axis  their 
difference.  Hence  when  the  radii  are  equal  the  result  is 
simple  harmonic  motion  in 
thotineOBB'  Thuswchavo 
the  proposition,  of  very  great 
importance  in  optics,  that  a — 
simple  harmonic  motion  may  S' 
be  looked  upon  as  the  resultant 
of  two  equal  and  opposite 
circular  motions  in  one  plane.  ^ 20. 

When  the  periods  aro  not  exactly  equal,  the  motion  may 
be  regarded  as  simple  harmonic  motion,  in  a lino  which 
rotates  with  uniform  angular  velocity  in  a plane.  This  is 
the  caso  of  Foucault's  pendulum,  and  of  plane  polarized 
light  passing  along  the  axis  of  a crystal  of  quartz,  or 
through  a piece  of  glass  or  other  transparent  substance  in 
the  magnetic  field. 

§ G6.  Uniform  circular  motions,  of  different  periods, 
give  epicycloids,  Ac.  A particular  case  is  uniform  circular 
motion  superposed  on  uniform  rectilinear  motion,  in  which 
case  we  have  cycloids,  Ac.  Bat  these  we  merely  mention. 

§ 67-  By  far  the  most  important  of  the  applications  of 
simple  harmonic  analysis  is  summed  up  in  what  is  called 

Fourier’s  Theorem. — A complex  harmonic  function, 
with  a constant  term  added,  is  the  proper  expression  for  any 
periodic  tingle-valued  function,  and,  consequently,  can 
express  any  single-valued  function  whatever  between  any 
assigned  values  of  the  variable. 

To  show  the  importauce  of  this  in  physics  wo  need  take 
but  a single  example.  The  one  essential  characteristic  of 
a musical  sound  is  its  “ periodicity."  Hence  it  may  be 
analysed  into  a series  of  simple  harmonic  disturbances. 
Their  respective  periods  ore  the  fundamental  period,  its 
half,  third,  fourth  part,  Ac.  The  first  gives  the  pitch  of 
the  note  ; the  others  determine  its  quality.  The  investiga- 
tion which  follows  is  not  intended  to  prove  the  theorem; 
it  is  merely  introduced  aa  readily  suggesting  it 

The  essence  of  periodicity  of  a function  / is  that  we  most  bare 
/I*+Ja]-/Ix-ia] 

whatever  be  x,  provided  a be  the  period. 

We  may  write  this  aa 

Now  the  equation 


ho*  the  real  root 

t-0, 

and  the  infinite  scries  of  pairs  of  imaginary  roots 

U-±VrV^l. 

where  » is  any  integer.  Hence 

I,*-«'M-«1  + {V2V)(1+{74VX1+{V#V)  . . . 

so  that  the  differential  equation  for  fix)  gives,  besides  a constant 
term,  the  infinite  series  of  terms  due  to  eolations  of  equations  of 
the  aecoud  order  of  which  the  type  is 

(&$+')*+*■ 

The  eolation  of  this  representative  equation  gives  the  following 
particular  integral  of  the  complete  eqaation, 
fix)  - P,  cos  (2ivsa  ‘ 1 + Qh) . 

Hence  the  general  solution  is 

fix)  - A#  + 2*  P,cos{2i»j»-  1 + Qj) 

— A0  + 2*A,cos2nrxa  * + R,sin2i’»xa-*, 


and  vtx-2Pv . cos  a - — * n^  - PT  - 21 . PT  (suppose). 

Thus  the  central  acceleration  at  unit  distance  is  »*  - o^/sin1*, 
end  the  coefficient  of  resistance  is  2£- 2teco*a/sina. 

The  time  of  oscillation  is  evidently  2 r/e» ; bnt,  if  there 
had  been  no  resistance,  the  properties  of  simple  harmonic 
motion  show  that  it  would  have  \ een  2w, » ; so  that  it 
is  increased  by  tie  resistance  in  the  ratio  coaeca  : 1,  or 
n : 

The  rate  of  diminution  of  SP  is  evidently 

PT  . cos.-**  — SP-1SP ; 
sure 

that  is,  SP  diminishes  in  geometrical  progression  os  time 
increases,  the  rate  being  k per  unit  of  time  per  unit  of 
length.  By  an  ordinary  result  of  arithmetic  (compound 
interest  payable  every  instant)  the  diminution  of  logSP  in 
unit  of  time  is  k. 


1 The  physic*!  application  of  thla  problem  to  pendulum  motion,' 
taking  place  in  * medium  in  which  there  ia  rwuteaa  proportional  to 
the  velocity,  will  be  afterward*  discussed  analytically. 
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Hence,  in  the  resolved  port  of  the  motion,  the  logarithm 
of  the  amplitude  is  diminished,  every  half  vibration,  by 
hrV 

This  process  of  eolation  is  only  applicable  to  resistance 
of  harmonic  vibrations  when  n is  greater  than  k.  When  n 
is  not  greater  than  k the  auxiliary  curve  can  no  longer  be 
a logarithmic  spiral,  for  tho  moving  particle  never  describes 
more  than  a finite  angle  about  tbe  pole ; and  then  the  geo- 
metrical method  ceases  to  be  simpler  than  the  analytical  oue. 

§ 69.  What  we  have  said  about  composition  of  motions 
is  merely  a particular  case  of  tho  general  question  of 
relative  motion,  which  in  its  main  principles  is  exceedingly 
simple.  It  is  entirely  comprehended  in  the  following  pro- 
positions,— which  may  be  regarded  as  almost  self-evident. 

Given  the  motion  of  A with  regard  to  a point  0%  and  that 
of  B with  regard  to  A,  to  find  that  of  B with  regard  to  O. 

By  compounding  the  vectors  of  relative  position  OA, 
AB,  we  have  at  once  the  required  vector  OB.  Thus  it 
is  obvious  that  we  have  only  to  add  the  separate  com- 
ponents of  the  velocity  of  A with  regard  to  O,  and  those 
of  B with  regard  to  A,  to  obtain  those  of  B with  regard 
to  O.  And,  of  course,  the  same  rule  applim  to  the 
accelerations. 


If  x,  y,  z bo  the  coordinates  of  A (referred  to  0)  at  time  t ; s'. 
/,  s'  thi  ' 


\f,  s'  those  of  B referred  to  parallel  axes  from  A;  (,  «.  C those  of 
B referred  to  0 ; we  have  at  once 

4-x+as',  s-y+y',  f-s+s*. 

They  give,  by  differentiation  with  regard  to  t, 

4-4  + 2,  Ac.,  4-4  + JT,  Ac., 

which  constitute  the  analytical  proof  of  the  statement  above 
§ 70.  Hence  we  have  the  solution  of  the  further  question  : 
Given  the  motions  of  A and  B with  regard  to  0,  to  find  the 
relative  motion  of  B with  regard  to  A.  In  this  case,  of 
course,  before  compounding,  the  vector  of  A must  have  ita 
sign  changed. 

Another  very  important  case  is  that  in  which  the  motion 
is  referred  to  axes  which  are  themselves  moving.  So  long 
as  their  directions  remain  unchanged,  this  reduces  itself  to 
the  former  investigation  as  a mere  question  of  changed 
origin;  so  that  we  need  consider  only  the  effect  of  the 
change  of  direction  of  the  axes.  And  this  is  at  once  de- 
ducible  from  the  results  of  last  section.  For  we  have  only 
to  consider,  instead  of  the  moving  point,  its  projections  on 
tbe  moving  axes,  and  find  their  velocities  and  accelerations 
relative  to  fixed  axes. 


Thus,  if  tha  rectangular  axes  of  z and  y be  fixed,  and  those  of 
t and  tj  be  rotating  in  the  same  plane,  we  have  a datum  of  the  form, 


9 - angle  (Ox  -/If) , 
giving  the  position  of  the  moving  axes  in  terms  of  the  time. 


giving  the  position  or  the  moving  axes  in  terms  of  tbe  time. 
P be  the  moving  point,  and  PM  perpendicular  to  0|  (fig. 
Then,  as  tbe  polar  Coordinates  of  il  are 

.VI 


f,  #,  wc  have,  for  its  velocity,  _ 

4 along 04,  along MP. 

But  these  must  be  combined  with  the 
velocity  of  P relative  to  11,  which  con- 
sists of 

it  along  II P and  ^ parallel  to  £0. 

Tlius  tho  velocities  parallel  to  fixed 
linen  corresponding  to  the  instantaneous 
positions  of  and  Oij  are,  respectively, 
4-nd  and  * + 


Fig.  22. 


in  the  same  way  it  is  easy  to  see,  by  $ 47,  that  the  corresponding 
components  of  the  acceleration  arc 


Kinematics  of  a Rigid  Plane  Figure,  displaced  in  its  own 
Plane. 


the  result  of  a definite  rotation  about  a definite  axis  per-  Motaon  <A 
peudicular  to  the  plana  » • 

Tbe  proof  of  tbis  follows  at  once  from  the  fact  that, 
under  tbe  assigned  conditions,  the  figure  bos  only  three 
degrees  of  freedom ; and  consequently  its  position  is 


determinate  whenever  the  poeitions  of  any  tfeo  of  its  points 

wind 


are  given.  Also,  a single  rotation  can,  in  general,  be  f" 
which  trill  transfer  these  two  points  from  one  pair  of 
assigned  positions  to  another. 

Let  A,  B,  A'jB*  (6g.  23)  be  successive  positions  of  two' 
points  of  tbe  figure.  Bisect  A A bv  tbe  line  O a perpendi! 


Fig.  24. 


Fig.  28. 

cular  to  it,  and  let  06  do  tbe  same  for  BB'.  Let  these 
perpendiculars  meet  in  O.  Then  it  is  clear  that  the  two 
triangles  OAB,  OA  B'  are  similar  and  equal  Hence  AB 
may  be  regarded  as  having  passed  to  the  position  A'B'  by 
rotation  about  an  axis  through  O perpendicular  to  the 
plane  of  the  paper.  The  angle  of  rotation  is  AOA'  or  BOB'. 

‘"he  construction  fails  when  Oa  and  Ob  coincide,  but  in 
this  case  it  is  evident  that  the  required  point  O is  the  point 
of  intersection  of  BA  and  B'A'  (fig.  24).  It  also  fails  when 
the  bisecting  perpendiculars  are  parallel  (fig.  25)*  But£ 
then  AA'  and  BB'  are  equal 


fiJk 
•in i 


and  parallel,  and  the  dis- 
placement is  a pure  transla- 
tion, the  same  for  every 
point  of  the  plane  figore, 
which  may  be  regarded  as 
an  infinitely  small  rotation 
about  an  infinitely  distant 
axis. 


Fig.  25. 


§ 72.  Since  any  displacement  in  one  plane  corresponds  Com- 
in  general  to  a rotation,  any  two  or  more  rotations  about  p°«tion 


parallel  axes  can  always  be  compounded  into  a single  one,  ^utiotu 


Of  two  equal  and  opposite  rotations  the  resultant  is  simple  ^ 
translation.  This  is  evident  from  fig.  26.  In  both  coses  p*r«u«i 
A and  B are  tho  initial  poei-  **** 

tions,  A*  and  B'  the  final  A _B‘ 

positions  of  the  two  axes. 


In  tbe  first  we  begin  with 
the  rotation1  about  A,  in  the 
second  with  that  about  B. 

§ 73.  When  these  equal 
rotations  are  simultaneous 
instead  of  successive,  tho 
figure  becomes  a rectangle; 
the  translation  is  per- 


A', 


l 

’Sir* 


§ 71.  When  a rigid  plane  figure  is  displaced  anyhow  iu 
Its  own  plane,  the  displacement  may  always  be  regarded  as 


A B 

Fig.  26. 

pcndicular  to  the  line  joining  the  axes.  For  in  this  case 
wo  may  suppose  tho  two  rotations  to  be  each  broken  up 
into  successive  equal  but  infinitesimal  instalments.  And 
the  principles  of  infinitesimals  show  that  two  such  instal- 
ments, either  about  the  same  or  about  different  axes,  pro- 
duce the  same  ultimate  effects  whether  they  be  applied  simul- 
taneously or  successively.  The  general  principle  of  which 
this  is  a particular  case  is  called  the  “ principle  of  super- 
position of  small  motion* .”  It  is  merely  an  application  of 
tho  fact  that  infinitesimals  of  the  second  order  may  b« 
neglected  in  comparison  with  those  of  the  first  order. 
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Tbo  consideration  of  simultaneous  rotations  is  very  important. 
Suppose  a plane  figure  to  rotate  in  its  own  plane,  with  angular 
velocity  «#,  about  the  origin.  Then  it  is  obvious  that  r«,  in  a 
direction  perpendicular  to  r,  is  the  velocity  of  a point  whose  dis- 
tance from  the  origin  is  r.  The  components  are,  therefore, 

- y«»,  i-x*. 

If  the  rotation  be  about  the  point  a,  b,  these  become 
*“  - (£-*)»#  *-(*-«)<». 

Hence,  when  there  is  any  number  of  simultaneous  rotations  about 
parallel  axes,  we  hare 

4- -y2»  + !(&*»),  D-x2w-2(n#) 

If  wo  writ©  0—2*#, 


we  have  Jc--(y-0)Q,  j?-{x-e)0. 

These  are  the  coin  pouent  velocities  which  the  point  z,  y wouhl 
have  if  there  acre  only  a single  rotation,  with  angular  velocity  fl, 
about  an  axis  pussing  through  the  point  a,  0. 

When  l(w)-0-0, 

we  see  that  4-2(fcs»)»  -2(«*»), 

so  that  all  points  of  the  figure  have  equal  velocities.  This  is  the 
case  of  pure  translation.  Here  a and  $ are  (in  general)  each 
infinite t'.e.,  we  bare  as  resultant  a vanishing  angular  velocity 
about  an  infinitely  distant  axis. 

fc/dfo/*  § 74.  As  any  displacement  of  a plane  figure  in  its  own 
ef  curve  plane  is  equivalent  to  a rotation,  we  may  represent  a series 
m curve.  cf  displacements  by  a aeries  of  rotations.  Also  if  we 
know  the  positions,  in  the  figure  itself,  of  the  points  which 
are  successively  the  axes,  and  likewise  the  position  which 
each  of  them  occupies  in  Bpsce  at  the  instant  when  the 
rotation  about  it  takes  place,  we  can  construct  the  whole 
motion.  Let  them  be  O,  A,  B,  C,  4c.,  and  O,  a,  6,  e,  Ac., 
respectively  (fig.  27).  Then  the  figure  turns  about  0 till  A 
coincides  with  a.  Nert  it  turns  about 
A (or  a)  till  B coincides  with  6,  and 
■o  on.  Hence  the  motion  will  - be 
represented  by  the  rolling  of  the  poly- 
gon OABC,  fixed  in  the  moving  figure,  q 
on  the  polygon  Qabc  fixed  in  the 
plane  of  the  motion. 

In  the  limit,  when  the  axis  con- 
tinuously shifts  its  position  in  the 
figure  while  the  rotation  goes  on  round 
it,  the  polygons  become  plane  curves. 

Thus  we  have  the  fundamental  proposition  that  any  motion 
of  a plane  figure  in  its  own  plane  can  be  represented  by 
the  rolling  of  a curve  attached  to  it,  on  a curve  fixed 
in  space.  Both  curves  are  situated  at  an  infinite  distance 
wheu  the  motion  is  one  of  pure  translation. 

Kinematic*  of  a Rigid  figure. 

§ 75.  When  a spherical  cap,  or  skin,  moves  on  the  surface 
of  a sphere  of  equal  radius  with  which  it  is  everywhere  in 
contact,  we  may  make  the  construction  of  § 71  with  great 
circles  bisecting,  the  arcs  A A'  and  BB\  Two  great  circles 
(unless  they  coincide)  alwaya  intersect  at  the  extremities 
of  one  definite  diameter.  The  case  of  coincidence  is  met 
exwtly  as  it  was  in  § 7 1 . Hence  every  motion  of  a spherical 
akin  on  a sphere  is  equivalent  to  a rotation  about  a definite 
axis  through  the  centre  of  the  sphere.  Thus  any  number 
of  successive  or  simultaneous  rotations  about  axes  passing 
through  one  point  can  be  compounded  intoasingle  rotation 
about  an  axis  passing  through  that  point.  And  tho  con- 
struction of  § 74  can  be  carried  out  with  spherical  polygons 
or  curves,  so  that  we  see  that  any  motion  of  a rigid  figure, 
one  point  of  which  ia  fixed,  can  be  represented  by  the 
rolling  of  a pyramid  or  cone,  fixed  in  the  figure,  upon 
another  fixed  in  space. 

8 76.  The  law  of  composition  of  simultaneous  angular 
velocities  about  axes  which  pass  through  one  point  is  pre- 


Dlsplare- 
incut  of 
sphere 
•bout  lu 
rent  re. 


Fig.  27. 


cisely  the  same  as  that  for  simultaneous  linear  velocities  Gom-v 
of  a moving  point  The  following  simple  geometrical  pro- 
cess  establishes  the  proposition  for  two  intersecting  axes ; 
and  it  is  easy  to  see  that  it  can  be  extended  to  any  number  abou»° 
of  such.  Let  OA  and  OB  (fig.  28)  represent  the  two  axes,  axe* 
and  let  the  lengths  of  these  linea  p which 

(both  drawn  in  the  positive  direction  ‘“t*"*** 

for  the  rotation  about  them)  repre- 
sent the  angular  velocities  corre 
spending.  Then  a point  P,  in  the  g 
angle  between  the  positive  ends  of  ( 
the  axes,  is  raised  above  the  plane  n 
of  the  paper  by  rotation  about  OA, 
but  depressed  below  it  by  the  rota- 
tion about  OB.  The  amounts  of  the  ® 
elevation  and  depression  are  pro- 
portional to  the  distance  from  either  axis,  and  to  tha 
angular  velocity  about  it,  conjointly.  Hence  they  will 
annihilate  one  another  if,  perpendiculars  PM,  PN  being 
drawn  to  the  axes,  we.  have 

OA.PM-OB.PN. 


Fig.  28. 


This  is  equivalent  to  saying  that  the  areas  of  the  triangles 
OAP,  OBP,  are  equal, — which  necessitates  that  P should 
lie  on  the  diagonal  of  the  parallelogram  of  which  OA,  OB 
are  conterminous  sides.  Let  OC  be  the  diagonal  of  this 
parallelogram.  From  what  has  been  said  above  it  is  evi- 
dent that  the  displacement  of  any  point  in  the  plane  is 
necessarily  proportional  to  the  algebraic  sum  of  the  moments 
of  OA  and  OB  about  it,  and  therefore  (§  46)  to  the 
moment  of  OC.  Hence  all  points  in  the  line  OC  remain  at 
rest,  and  the  figure  turns  about  that  line  with  an  angular 
velocity  represented  by  its  length.  This  analogy  to 
moments  shows  the  reason  for  the  remarkable  proposition 
that  angular  velocities,  about  axes  which  intersect,  are  to  be 
compounded  according  to  the  same  law  as  linear  velocities. 

§ 77.  Any  proposition  regarding  simultaneous  linear  Ansuog 
velocities  or  accelerations  has  thus  its  counterpart  in  angular  betwreu 
velocities  and  accelerations.  Tlius,  as  we  have  seen  (§  36) 
that  under  acceleration  in  one  plane,  always  perpendicular  to  “guIaf •, 
the  direction  of  motion,  a point  moves  with  uniform  velocity,  »eloci-  * 
so,  if  a figure  be  rotating  about  one  axis,  and  have  angular  tie*, 
acceleration  about  a second  axis  always  perpendicular  to 
the  first,  the  direction  of  the  axis  about  which  it  rotates  is 
changed,  but  not  the  angular  velocity. 

It  is  to  bo  noted  that  iu  such  a case  the  direction  of  the 
axis  changes  not  only  in  spaco,  but  also  in  the  rotating 
figure  itself.  This,  however,  is  merely  the  result  of  § 36 
in  a slightly  altered  form. 

If  •»,  be  the  angular  velocity  of  a figure  about  the  line  which,  fo» 
the  moment,  coincides  with  the  axis  of  #,  tbe  consequent  displace^ 
merits  daring  time  St  of  a point  x;  y,  x are  (§  73) 
lx--yu,St,  fly  — rt»,Sl . 

Of  course  similar  results  bold  for  the  angular  velocities  about  line* 
for  the  moment  coinciding  with  the  axra  of  x and  of  y.  The  joint 
effect  therefore  is  found  by  adding  the  various  separate  values’ 
obtained  by  permuting  the  letters  x,  y,  s in  cyclical  order.  Thus 
&r  -(r*#,-y*#.)*,- 
fly- (xh. 

*x-(yw,-x*»f)l*. 

The  right  hand  members  of  these  equations  vanish  if 

z-*-± (IV 

«»•  V| 

These  correspond  to  the  two  equations  of  the  instantaneous  axis, 
and  reproduce,  in  an  analytical  form,  the  result  of  J Id. 

The  angular  velocity  about  this  axis  is 

o-V«; + ##;+»; . 

For  it  is  clear  that  the  direction  cosine*  of  tne  emplacement  of 
x,  y,  x are  proportional  to 


!m,  - y*), , Xw,  — zwm  , tf*i  ~ *•#,, 

shoeing  that  it  takes  place  in  a line  perpendicular  to  the  plar 
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But,  at  the  instant  in  question,  0-  i*  and  8 s*  w,* 
to  that  . to—  - V]- 

In  the  Hint  a ay  we  we  that 

h-  +«*,* 

and  thna  we  have  , 

which  is  the  proposition  above  given. 

§ 80.  To  complete  the  kinematics  of  a rigid  figure  of  which  Position 
one  point  is  fixed,  we  require  to  have  the  means  of  colculat-  ®f ***** 
ing  its  position,  after  the  lapse  of  any  period  during  which 
it  has  been  rotating  with  given  angular  velocities  about  rouuon 
given  axes.  about 

If  the  axes  about  which  the  angular  velocities  are  given  . 
be  fixed  in  space,  the  formulae  of  § 77  give  at  ouce,  for  a 
unit  line  fixed  iu  the  figure,  the  expressions 

/ — - tnai , 

vt—  l»t  - «•»*, 
h — mmM  - lt»f  . 

Here  l,  m,  n are  the  direction  cosines  of  the  onit  line  at 
time  i ; and  they  satisfy,  of  course,  the  condition 
if + wnfi  + nii  — 0 . 

But,  except  in  some  special  cases,  these  equations  are  in- 
tractable. This,  however,  is  of  little  consequence,  because 
in  the  applications  to  kinetics  of  a free  rigid  body  the 
physical  equations  usually  give  the  angular  velocities  about 
lines  fixed  in  the  body.  Our  problem,  then,  takes  the  form* 

§ 81.  Given  the  angular  velocities  of  a figure  about  each  of  fixed  is 
a system  of  three  rectangular  axes  which  are  rigidly  aUoched  |*« 
to  it,  find  at  any  time  its  position  in  space.  _ 

It  is  clear  that,  if  we  know  the  positions  of  the  revolving 
axes,  referred  to  a fixed  system,  with  which  they  at  ono 
instant  coincided,  the  corresponding  position  of  the  figure 
is  determined.  The  method  usually  employed  is  as  follows.4 

About  the  common  origin  of  the  two  sets  of  axes  suppose 
a sphere  of  unit  radius  to  be  described.  Let  X,  Y,  Z (fig. 

29)  be  the  traces  on  this  sphere  of  the  fixed  axes,  and 
A,  B,  C those  of  the  revolving 
axes.  Draw  a great  circle  ZC 
so  os  to  meet  in  A'  the  quad- 
rant BA  produced.  Then  it  is 
clear  that  the  figure  can  bo 
constructed  (i.e.,  that  the  data 
are  sufficient  for  calculation) 
if  wo  know  (a)  the  augle 
XZC, — this  we  call  ifr;  (6)  the 
arc  ZC,  called  0 ; (c)  the  angle 
A'CA,  or  the  ore  A'A,  called  <£. 

For  X,  Y,  Z are  given.  Then  29- 

(a)  shows  how  to  draw  the  great  circle  ZC,  whose  pole  ia 
N on  the  great  circle  XY.  Hence  (6)  gives  us  the  poiots 
C and  A'.  We  can  next  draw  the  great  circle  A'N,  and  A 
and  B are  found  on  it  by  (c),  for  A'A  ■»  NB  = <f>.  We  have 
now  only  to  determine  these  angular  coordinates  in  terms 
of  the  augular  velocities  of  the  figure  about  OA,  OB,  OC, 
which  we  denote  by  <•>,,  o>3  respectively. 

The  velocity  of  C along  ZC  is  0.  But  it  is  produced 
by  the  rotations  about  A end  R Thus  we  have 

0-w,coe£  + «*j8in^. 

The  velocity  of  C perpendicular  to  ZC  is  sin 0.  ifr.  - This 
also  is  part  of  the  result  of  the  rotations  about  A and  B, 
so  that 

•in  0. } - wjxin  <p  - «,  coa^ . 

The  velocity  of  A along  AB  is  that  of  A'  together  with 
the  rate  of  increase  of  A'A.  Also  it  is  entirely  due  to 
rotation  about  OC.  Hence 


692 

fossing  through  r,y,x  and  (1). 

.1). 

Also  th«  whole  displacement  is 
Vttay+(ay)*'+'(fc>  - 8 < V(rw,  - ym,  )>  + (x.,  - *#,)*  + (ym,  - x«,)' 


The  last  factor  is  the  distance  of  x,  y,  i fiom  (1).  Ilenco  the 
second  is  the  Angular  velocity  about  (1). 

It  appears  at  once  from  this  result,  and  from  the  form  of  (1),  that  j 

«£  «r  «■ 

q * n ’ o 

ore  the  direction  cosines  of  the  instantaneous  axis. 

If  the  figure  be  rotating  simultaneously  about  a number  of  axes, 
— say  with  angular  velocity  «„  about  au  axis  whose  direction 
cosines  are  f| , it,,  kc., — we  have  evidently 

w,-2{mw),  u, -K»«). 

From  these  the  single  instantaneous  axis  is  found  immediately 
as  above. 

§ 78.  Any  displacement  whatever  of  a rigid  figure  may 
be  effected  by  means  of  a screw-motion,  t>.,  translation 
parallel  to  some  definite  line,  accompanied  by  a proportion- 
ate rotation  about  that  line.  Let  A and  A'  ho  successive 
positions  of  any  point  in  the  figure,  and  suppose  the  body 
to  be  brought  back  by  a more  translation  so  that  A'  coin- 
cides again  with  A.  Then  we  have  seen  (§  75)  that  one 
line  of  the  figure  through  A is  necessarily  restored  to  its 
loriginal  position.  Let  P be  any  plane  section  of  the  figure, 
perpendicular  to  this  line,  F its  position  after  displacement 
These  fully  determine  the  initial  and  final  positions  of  the 
^whole  figure.  Shift  P into  the  plane  of  F by  a translation 
perpendicular  to  either,  and  let  P"  be  its  position.  P" 
can  (§  71)  be  brought  to  coincide  with  F by  a rotation 
in  its  own  plane.  Hence  the  proposition.  There  is  an 
exceptional  case  when  F'  requires  only  translation  to  make 
it  coincide  with  F.  But  then  the  whole  figure  is  merely 
translated. 

§ 79.  We  have  seen  that  the  straight  line  representing  an 
angular  velocity  is  to  be  resolved  by  the  same  process  os 
that  representing  a linear  velocity  If  we  consider  a figure 
to  be  rotating  about  axes  fixed  relatively  to  it,  accelerations 
of  angular  velocity  about  these  will  be  represented  by 
changes  in  the  lengths  of  the  lines  representing  the  angular 
velocities,  And  will  therefore  be  subject  to  the  same  con- 
ditions as  the  angular  velocities  themselves.  Thus,  as  it 
is  obvious  that  a figure  is  rotating  at  any  instant  with  the 
same  angular  velocity  about  an  axis  fixed  relatively  to 
itself,  and  about  another  axis  fixed  in  space , which  at  the 
given  instant  coincides  with  the  former,  it  follows  that  the 
angular  accelerations  about  these  axes  are  equal  at  that 
instant. 

This  is  really  the  same  proposition  as  that  r is  the 
Telocity  along  a fixed  line  coinciding  with  the  radius-vector 
r (§  47).  But,  just  as  r is  not  tho  complete  acceleration 
parallel  to  r,  if  r be  rotating,  so  tho  proposition  above, 
though  true  for  the  first  fluxion  of  the  angular  velocity 
about  a moving  line,  is  not  generally  true  for  fluxions  of 
higher  orders. 

As  this  subject  Is  commonly  regarded  as  somewhat  obscure,  we 
may  give  a more  formal  examination  of  it  by  an  analytical  process. 
Suppose  m„  I*,  to  be  the  angular  velocities  about  rectangular 
•xcs  OA,  OB,  OC  fixed  relatively  to  a figure,  and  « the  angular 
velocity  of  the  figure  relatively  to  a line  OS  fixed  in  space.  Let  /, 
pi,  m,  be  the  direction  cosiuts  of  tho  latter  line  with  regard  to  tho 
former  three,  then 

• — /•#,+  mm,  + iMfj , 

And  u — mm,  + Hm,  -f  far,  + thm,  + nm, . 

But  ZZ  + tnm  + nn  — 0 ; 

And  if,  at  a particular  instant,  we  hnvo  1—1,  m-0,  n-0,  this 
gives  also  /-  0 , so  that  we  hare 

V“S|  + Miff  + NO,  . 

How  to  -cos  BOS  -cos  0 suppose.'  flc&ce 

»i-  -sintl.  6. 


cost.  ^ + 

These  three  equations  determine  0 , *fr,  when  •»» 

are  given  as  functions  of  t. 
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§ 82.  The  process  aboro  is  essentially  u asymmetrical. 
The  first  suggestion  of  a symmetrical  system  is  due  to 
Euler,  and  depends  upon  the  general  proposition  of  § 75. 
What  we  must  seek  is  the  single  axis,  and  the  angle  of 
rotation  aboat  it,  which  (by  ono  operation)  will  bring  the 
system  or  figure  from  its  initial  state  determined  by  X,  Y,  Z 
to  its  state  at  time  t,  determined  by  A,  B,  C. 

Let  f,  m,  n be  the  direction  cosines  of  this  axis,  ar  the 
angle  of  rotation  about  it  Then  by  the  elementary 
theorems  of  spherical  trigonometry  we  find 
cosXA  — I*  +(!-!*)  cos., 
cos  y B - m*  + (1  - sih  cos  . , 
cos  ZC-»’ +(1 -«*)eos.. 

Thus,  as  we  have  an  independent  relation  among  P,  as*  n*, 
these  quantities,  as  well  as  tu,  can  all  be  expressed  in  terms 
of  the  cosines  of  the  three  angles  between  the  original  and 
final  directions  of  the  three  axes  severally. 

We  have  other  six  equations,  of  which  only  one  need  be 
writteu,  via 

cosYA  — im(l  -cosw)  + »sinw. 

§ 83.  If  we  put 

se— cost.,  e—fsint.,  y-ms!n|.,  s- x do }., 
which  involve  the  equation  of  eondition 

the  nine  direction  cosines  of  the  new  positions  OA,  OB,  OC, 
referred  to  the  fixed  lines  OX,  OY,  OZ,  become 
ws  + z’-y'-i*,  S(ws+iy),  St*s-wjrt, 

2(y*-w),  + 2<yn-ira), 

S(a+W|f),  8(ys-«nt), 

These  expressions,  rational  in  terms  of  the  four  quanti- 
ties re,  *,  jr,  s,  are  duo  to  Bodrigues,  who,  however,  gave 
them  in  a slightly  different  form. 

If.,,  be  the  angular  velocities  about  OA,  OB,  OC, 

respectively,  we  hare 

Sib--s», 

2i- 

tl  - nn 

St  — -y»,  +asu  + «••). 

If  bo  the  angular  velocities  about  OX,  OY,  OZ, 

respectively,  ws  bars 

2»_  - a., 

2e  — War. + 

' 2p-  -3.,  4 U>., 

2i  — y or.  - Xor,  + urrr,. 

Zsch  of  these  sets  is  equivalent  to  throe  independent  equations 
only.  od  account  of  the  relation 

ww+xt+yp+B-O. 

Kinematic*  of  a Deformable  Figure.  Strain. 

§ 84.  So  for  wo  have  considered  change  of  position  of  a 
figure  of  invariable  form.  We  must  now  consider  changes 
of  form  and  volume  in  the  figure  itself.  This  is  required  for 
application  to  physical  problems,  such  as  compression  of  a 
liquid  or  gas,  the  distortion  of  a piece  of  india-rubber,  Ac. 
Any  such  change  of  volume  or  form  b called  a “strain.” 
The  treatment  of  strains  is  entirely  a kinematical  question, 
until  we  come  to  regard  them  as  produced  in  physical 
bodies,  and  consider  their  cause. 

Tho  system  of  forces  which  b said  to  produce  a strain 
is  called  a 41  stress."  But,  just  a3  we  study  velocity  as  a 
preparation  for  the  discussion  of  the  effect  of  force  on  a 
free  body,  so  we  study  strains  as  a preparation  for  tho 
dbcussiou  of  the  effects  of  stress. 

§ 85.  In  order  to  fix  the  ideas,  it  b convenient  to  suppose 
the  figure  which  is  to  undergo  strain  to  be  cut  up  into  an 
infinite  number  of  similar,  equal,  and  similarly  situated 
parallelepipeds,  Thb  b effected  at  once  by  supposing  it  to 
be  cut  by  three  series  of  planes,  those  of  each  series  being 


parallel  to  ono  another,  and  equidistant  No  two  of  thews 
three  series  must  be  parallel,  but  the  distance  from  plane  to 
plane  need  not  be  the  same  iu  any  two  of  the  series.  If 
the  strain  be  continuous  there  will  be  no  finite  difference 
of  effect  upon  any  two  neighbouring  parallelepipeds  ; — bat 
in  general  their  edges,  which  originally  formed  three  series 
of  parallel  straight  lines,  will  become  series  of  curves. 

No  two  parallelepipeds  of  the  system  will  in  gentral  bo 
altered  in  preebuly  the  same  manner.  Thb  b called 
“ heterogeneous  strelu.” 

§ 86.  We  found  it  convenient  to  study  uniform  speed 
before  proceeding  to  consider  variable  speed,  and  so  we 
find  it  convenient  to  take  up  first  what  is  called 

Homogeneous  Strain. — A figure  is  said  to  bo  homo- 
geneously strained  when  all  parts  of  it  originally  equal, 
similar,  and  similarly  situated  remain  equal,  similar,  and 
similarly  situated,  however  much  they  may  individually 
have  been  altered  in  form,  volume,  and  position. 

Now  recur  to  our  set  of  parallelepipeds.  After  a 
homogeneous  strain  these  remain  equal,  similar,  and 
similarly  situated.  Hence  they  must  remain  parallelepipeds, 
for  they  must  together  still  continuously  make  up  tho 
volume  of  the  altered  figure.  Thus  planes  remain  planes, 
and  straight  lines  remain  straight  lines.  Equal  parallel 
straight  lines  remain  equal  and  parallel  Parallel  planes 
remain  parallel,  ellipses  remain  ellipses  (as  b obvious  from 
their  properties  relative  to  coqj agate  diameters),  ellipsoids 
remain  ellipsoids,  Ac. 

Bat  we  can  now  easily  see  how  many  conditions  fully 
determine  a homogeneous  straiu.  For  if  we  know  how 
each  of  three  conterminous  edges  of  any  one  of  the  original 
parallelepipeds  is  altered  in  length  and  direction,  we  can 
bnild  up  the  whole  altered  system.  Hence,  to  folly  require 
describe  a homogeneous  strain,  we  require  merely  to" know  g^nu?* 
what  changes  take  place  in  the  lengths  and  directions  of 
three  unit  lines  not  in  one  plane.  Three  numbers  are 
required  for  the.  altered  lengths,  and  two  (analogous,  say, 
to  altitnde  and  azimuth,  or  latitude  and  longitude,  or  R.A. 
and  N.P.D.)  for  each  of  the  altered  directions.  Hence,  in 
general,  a homogeneous  strain  depends  upon,  and  is  fully 
characterized  by,  nine  independent  numbers. 

§ 87.  The  Bimplest  form  of  strain  is  that  which  is  dao  Uniform 
to  uniform  hydrostatic  stress  acting  on  a homogeneous  dil»Ur 
botropio  body.  Here  directions  remain  unaltered,  andtioa< 
the  lengths  of  all  lines  are  altered  in  the  same  ratio. 

Every  portion  of  the  original  figure  remains  similar  to 
itself,  its  linear,  superficial,  and  volume  dimensions  being 
altered  as  the  first,  second,  and  third  powers  of  that  ratio. 

Next  in  order  of  simplicity  b the  case  in  which  there  Pui» 
are  three  directions,  at  right  angles  to  one  anothor,  which  ***** 
suffer  no  change  except  as  regards  length.  Thb  state  of 
things  would  be  produced  in  a homogeneous  botropio 
body  by  three  longitudinal  extensions  or  compressions 
in  lines  at  right  angles  to  one  another,  or  by  hydrostatic 
pressure  in  a homogeneous  non-isotropic  solid.  In  this 
case,  if  the  changes  of  length  above  spoken  of  are  all 
different,  an  originally  sphorical  figure  becomes  an  ellipsoid, 
with  three  unequal  axes  parallel  respectively  to  the  lioes 
whose  directions  remain  unaltered.  Every  line  in  the  body 
not  originally  parallel  to  one  of  these  b altered  in  direc- 
tion. If  ono  of  tho  principal  changes  of  length  be  an 
extension,  and  another  a shortening,  there  will  bo  a cone 
formed  of  lines  which  are  not  altered  in  length.  Thb  in  • 
seen  at  once  by  describing  from  the  centre  of  the  ellipsoid 
a sphere  equal  to  the  original  sphere.  One  axis  of  the 
ellipsoid  being  greater  than  the  radius  of  the  sphere,  and 
another  leas,  the  ellipsoid  and  sphere  must  intersect ; and 
all  lines  drawn  from  tho  common  centre  to  tho  curve  of 
intersection  are  unaltered  in  length  (though  all  altered,  as 
before  remarked,  ia  direction). 
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When  two  only  of  the  changes  of  length  are  equal,  the 
ellipsoid  becomes  one  of  rotation,  oblate  or  prolate  as  the 
case  may  be ; and  if  the  radius  of  the  sphere  be  inter- 
mediate in  value  to  the  axes  of  this  rotation-ellipsoid,  we 
have  a right  cone  of  rays  unaltered:  in  length. 

When  all  three  changes  of  length  are  equal  we  have  the 
simplest  possible  case, — which  has  been  already  treated. 

§ 88.  The  essential  element  in  these  particular  cases  is 
that  three  lines  at  right  angles  to  one  another  are  unaltered 
in  direction  by  the  strain.  Here  there  is  a mere  change 
of  form,  and  the  strain  is  said  to  be  “ pure,”  or  “ free  from 
rotation.’'  Such  a strain,  in  its  most  general  form,  is  fully 
characterised  by  six  independent  numbers.  For  a system 
of  three  mutually  perpendicular  lines  is  fully  given  in 
direction  by  three  numbers,  and  throo  more  are  required 
for  the  changes  of  length  which  they  severally  undergo. 

But,  in  general,  a strain  is  not  pure.  It  will  be  shown, 
however,  below  that  the  principal  axes  of  the  ellipsoid  into 
which  a sphere  is  changed  by  any  strain,  and  which  ia 
called  the  “ strain  ellipsoid,”  were  originally  radii  of  the 
sphere  at  right  angles  to  one  another.  Hence  the  strain 
may  be  looked  upon  as  made  up  of  two  operations,  viz.,  a 
pure  strain,  and  a rotation  through  a definite  angle  about 
an  axis  in  a definite  position  in  space.  The  axes  of  the 
pore  strain  are  lines  fixed  in  the  figure. 

§ 89.  It  is  useful,  in  farther  considering  the  subject,  to 
introduce  along  with  the  original  strain  (thus  analysed), 
another  which  is  called  its  “conjugate."  This  is  defined  as 
composed  of  an  equal  pure  strain  with  the  first  with  an 
equal  but  opposite  rotation.  And  the  separate  component 
operations  must  be  taken  in  the  opposite  order  in  the  strain 
and  in  its  conjugate. 

The  successive  application  of  the  strain  and  its  conjugate 
thus  necessarily  leads  to  the  reduplication  (or  squaring) 
of  the  pure  part  of  the  strain,  and  to  the  annihilation 
of  the  rotation.  For,  call  the  parts,  as  operators,  P and 
R.  The  strain  and  its  conjugal  referred  to  axes  fixed  in 
space,  may  be  either 

RP  and  PR  » 

or  P|RnndR-*P, , 

according  as  the  pure  strain  or  the  rotation  is  first  applied. 
The  operations  in  each  group  are  written,  from  right  to 
left,  in  the  order  in  which  they  are  performed.  Thus  BP 
means  the  pure  strain  P,  followed  by  the  rotation  K. 

§ 90.  The  final  results  are  P*  and  PJ.  In  the  first  case 
we  have  the  pure  strain,  followed  by  the  rotation ; then 
(by  the  conjugate)  the  rotation  is  undone,  and  the  pure 
straiu  reapplied.  In  the  second  we  rotate  first,  then  apply 
the  pure  strain  twice,  and  finally  undo  the  rotation.  Thus 
the  student  must  be  cautioned  again  at  the  error  of  sup- 
posing that  the  results  of  applying  Pll  and  BP  separately 
are  generally  the  same.  Perhaps  it  will  be  easier  for  the 
reader  to  consider  the  “reciprocal,”  instead  of  the  con- 
jugate, of  a strain.  For  if  the  strain  be  RP,  the  reciprocal 
is  obviously  if  it  be  PR,  the  reciprocal  is 

R*iP‘i.  Either  pair  of  these,  taken  in  either  order, 
restores  the  figure  to  its  primitive  form.  The  one  point 
to  be  noticed  is  that,  in  whatever  order  the  direct  com- 
ponent operations  are  supposed  to  occur  in  the  strain,  their 
reciprocals  must  bo  taken  in  the  opposite  order  in  the 
reciprocal  strain.  The  reciprocal  strain  simply  undoes  the 
strain,  and  therefore  differs  from  tho  conjugate  by  a factor, 
the  square  of  the  pure  part  of  the  strain. 

From  this  we  have  at  once,  as  will  be  seen  later,  the 
means  of  decomposing  a given  strain  into  its  pure  and  its 
rotational  factors.  This  is  effected  as  soon  as  we  can  form 
the  expression  for  the  conjugate  strain  in  terms  of  that  for 
the  strain  itself. 

i.  § 91.  As,  in  general,  any  strain  converts  a spherical 


portion  of  a figure  into  an  ellipsoid,  and  as  an  ellipsoid  has 
two  series  of  parallel  circular  sections,  it  appears  that  in 
every  strain  there  are  two  aerie*  of  planes  of  no  distortion.1 
The  consideration  of  these  planes  leads  us  to  a second  and 
very  different  mode  of  analysing  a strain  into  simpler 
components.  Perhaps  tho  moat  elementary  mode  of  con- 
sidering this  subject  is  by  thinking  of  the  motion  of  water 
flowing  slowly  down  a uniform  channel  We  know  that 
water,  at  ordinary  pressures,  is  practically  incompressible ; 
also  that  the  upper  layers  of  the  water  in  a canal  flow  faster 
than  those  below  them.  Hence  the  definition  of  a “ simple 
shear.”'  Let  one  plane  of  a figure  be  fixed,  snd  let  the 
various  planes  parallel  to  it  slide  over  it  and  over  one 
another,  all  in  the  same  direction,  and  with  velocities  pro- 
portional to  their  distances  from  the  fixed  plane.  ‘It  i* 
clear  that  this  shear  produces  homogeneous  strain  in  the 
figure,  but  it  is  mere  change  of,  form  without  change  of 
volume.  The  fixed  plane  and  all  those  parallel  to  it,  are 
planes  of  no  distortion.  But  we  have  seen  that  there 
must  be  two  sets  of  such  planes.  To  find  the  second  set, 
let  us  suppose  the  piano  of  fig.  30  to  be  parallel  to  the 
common  direction  of  sliding,  p M p'^  q* 

and  perpendicular  to  the  fixed  — — - — 


/ 


B 


Fig.  30. 


plana  This  plane,  so  defined, 
is  the  plane  of  the  shear.  Let 
AB  be  the  trace  on  it  of  the 
fixed  plane,  PQ  that  of  one 
of  the  sliding  planes,  PF  tho 
amount  of  its  sliding.  Bisect 
PF  ia  M by  a perpendicular, 
meeting  AB  in  A.  Join  AP,  take  AB  = AP,  and  draw  BQ 
parallel  to  AP.  Consider  the  strain  of  the  rhomboidal 
portion  APQB  of  the  figure.  P move*  to  F,  and  Q to  Q'# 
where  QQ'  = PF.  Hence  the  rhombus  remains  a rhombus, 
for  AF  = AP  = AB.  But  the  lengths  of  its  diagonals  have 
been  interchanged,  It  has  been  subjected  to  an  elongation 
of  AQ.  and  a contraction  of  BP,  each  in  the  same  ratio  (so 
that  their  product,  $.&,  double  the  area  of  the  rhombus, 
remains  unaltered),  while  all  lines  perpendicular  to  the 
plane  of  the  figure  remain  unaltered.  From  the  symmetry 
of  the  rhombus  it  is  obvious  that  AQ'  and  BF  are  the 
greatest  and  least  axes  of  the  strain  ellipsoid,  while  AB 
and  AF  are  parallel  to  its  circular  sections.  Plane* 
originally  parallel  to  AP  aud  perpendicular  to  the  paper 
are  therefore  the  second  set  of  planes  of  no  distortion. 
The  rotational  part  of  the  shear  may  be  measured  in 
terms  of  the  angle  PAM,  but  is  given  directly  by  PBF# 
and  its  axis  ia  perpendicular  to  the  plane  of  the  figure. 
The  most  convenient  measure  of  the  shear  is  the  ratio  of 
PF  to  AM,  or,  what  involves  the  same,  the  angle  PAF.' 
Another  mode  of  measuring  it  is  by  means  of  the  ratio 
BP/AQ,  = I + c,  suppose.  If  t be  a small  quantity,  as  is 
usually  the  case  with  solids,  we  may  write  1 ± t for  the 
measure  of  the  shear.  . Here  e indicates  the  extension  per 
unit  of  length  along  one  diagonal  of  the  rhombus,  and  the 
contraction  per  unit  of  length  along  the  other. 

§ 92.  It  13  quite  clear  from  what  has  been  said  that 
we  can  analyse  a strain  by  the  help  of  simple  shears  com- 
pounded with  different  forms  of  pure  strain,  v For  the 
shears  may  be  taken  in  an  infinite  number  of  ways  so  as 
to  produce  the  rotational  part  of  the  given  strain,  while  also* 
producing  deformation  without  change  of  volume.  The 
fiu.il  adjustment  is  to  be  made  by  a pure  strain,  whoso  axes 
are  those  of  the  strain  ellipooid  due  to  the  shears.*.  As  a 
shear  depends  on  four  quantities  only,  two  shears  and  a 
dilatation  furnish  the  nine  constants  required  for  a homo- 
geneous strain. 


1 We  here  exclude  «pheies  wkI  elltpaoids  of  rotation.  The  Utter  bar* 
only  one  scries  of  cirouUr  sections,  the  former  an  infinite  cumber. 
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The  abcceesivo  application  of  two  pure  strains  does  not, 
except  in  special  cases,  give  rise  to  a pure  strain.  This 
is,  physically,  a most  important  proposition.  Thus,  for 
instance,  the  instantaneous  strains  of  each  element  of  a 
perfect  flnrd  in  which  there  ia  no  vortex  motion  are  pure  ; 
and  yet,  if  the  element  be  followed  in  its  motion,  it  will 
be  found  in  general  to  rotate.  Its  motion  ia  said  to  be 
41  differentially  irrotationaL” 

To  prove  this  proposition  by  the  help  of  a particular 
case  is  simple  enough.  Take,  for  instance,  a compression 
in  one  direction,  followed  by  an  equal  extension  <in  a 
different  direction.  Only  when  these  directions  are  at 
right  angles  to  one  another  is  the  resultant  strain  pore. 

* § 93.  The  analytical  theory*  of  strains  is,  at  least  in  its 
elements,  an  immediate  application  of  the  properties  of 
determinants,  usually  of  the  third  order.  We  subjoin  a 
alight  sketch  of  it 

We  ha vo  ttca  that  it  is  only  necessary,  for  the  fall  characterizing 
of  a strain,  that  we  should  know  what  becomes  of  three  unit  linen 
not  originally  coplauar.  Take  these  parallel  to  the  axes  (generally 
oblique)  of  z,  jr,  a Then  if  the  z unit  becomes  aline  which  ia  the 
diagonal  of  a parallelepiped  with  aides  a,  d,  g parallel  to  the  axes, 
y similarly  that  of  A,  «,  A,  and  s of  e,  /,  a,  we  see  at  once  that  the 
coordinates  of  the  point  originally  at  z,  y,  a become 
of  - ax  + by  +cz  I 

j/-da+ey+/if (AJ. 

S'-pc+Ajr+u  ) 

Here  it  is  obvious,  from  the  premises,  that  the  nine  quantities 
a,  b,  e ; d,  e, /;  g,  A,  * are  all  real,  and  altogether  independent, 
at  least  so  far  as  kinematics  is  concerned.*  To  obtain  an  idea  of 
their  nature  from  another  point  of  view,  let  ns  suppose  the  axes  to  be 
rectangular.  Let  unit  parallel  to  * become  eu  in  the  direction 
given  by  the  eoainee  /„  m,,  Similarly,  let  na  belong 

to  a unit  originally  parallel  to  y,  and  e*  m*  tu  to  a unit  parallel 
to  a.  Then  the  broken  line  *,  y,  a becomes  x y,  d,  where 

tf-f.j,*  + eja  + i 

j . • . . (A*). 
d - exn^e  + etn^jf  + ) 

Though  we  haTe  introduced  three  numbers  « along  with  nine 
direotion  cosines,  no  greater  generality  is  secured,  for  there  are 
three  necessary  relations,  one  among  each  set  of  cosines. 

To  find  the  characteristic  property  of  a pure  strain,  let  ns  take 
it  in  Us  most  general  form.  Thus  let  /„  nt,,  n,  novo  denote  a line 
which,  without  change  of  direction,  has  its  length  altered  by  the 
strain  in  the  ratio  1.  Let  l,,  mv  n,,  «,  and  m,,  na,  e.t  be 
similar  data  for  the  other  two  of  the  system  of  rectangular  axes  of 
the  pure  strain.  Then  to  that  axes  the  coordinates  of  x,  y,  * are 

tJ-fjX + 10^  + 11^, 

£-!**  + w»»y  + »ijs. 

The  strslu  converts  f into  ^ -e,(.  »j  intd  ij’ — and  ( into 
Hence  the  final  coordinates  (to  the  original  axes)  of  the  point 
originally  at  x,  y,  z are 

s'-Jif'  + W +«\ 

+«sV 

or,  in  terms  of  x,  y,  z, 

(«,f  J 4 Vi  + + M m,  + e^m,  + m,)y  1 

+ (tjl ,n,  4 rgltnt  4 V>na)J 

+ (#,»»,«,+ CgHi^n,  4 ' h 

+ VS*> +<Wi)*+  ( W»> + VS™, + 

If  we  compare  this  with  the  general  expression  shove  given  for  a 
•train,  wo  see  that  the  coefficient  of  y in  the  value  of  if  is  equal  to 
that  of  x in  the  value  of  y1.  Similarly  that  of  z in  if  b equal  to 
that  of  x in  d \ and  that  of  s in  / is  equal  to  that  of  y in  a' ; or 

finally 

A-d,  c-y,  /-A. 


* Bat  when  strain  la  produced  iu  a piece  of  matter,  a limitation 
comes  in.  For,  to  take  the  simplest  case,  the  strain 
x'  — - y,  s'—  -a 

implies  that  the  figure  to  which  it  is  applied  has  been  “ perverted,"— 
changed  into  its  image  os  seen  in  a plane  mirror. 


Conversely,  when  these  three  conditions  are  mtiaftM.  and  not  Purs 
otherwise,  the  strain  is  pare.  It  is  to  he  observed  ibut  (,  ij.  ( form  strain 
a rectangular  system,  and  thus  the  nine  direction  cosines  (usually  depend 
involving  sue  arbitrary  numbers)  depend  here  on  three  numbers  on  six 
alone.  Thus  there  are  six  independent  numbers,  corresponding  to  cosdi- 
a,  e,  t,  b,  e,  /,  in  the  general  expression  for  the  strain.  tiooa. 

It  is  clear,  from  the  elements  of  coordiosto  geometry,  that  the  Change  o' 
determinant  volume 

I * b e I by  straia 


da) 


g \ i 


represents  the  ratio  In  which  the  volume  is  increased  by  the  strain.* 

Let  us  now  introduce,  in  succession  to  t&e  strain  Couju- 


a b c 

d 4 / 


fi»t« 

■train*. 

ax 


the  connected  strain 


<7  A « 

a d g 


* • * a\ 

e ft 

which  obviously  produces  an  equal  change  of  volume  with  the 
former. 

Applying  these  strains  in  succession,  we  have  ss  the  final  result 
iTofll c'+dy'+y^, 
jT-Ae'  + ey'  + A*', 
cx'r/y'+u', 

or,  substituting  for  x\  y',  d their  values  in  terms  of  x,  y,  e, 
x * — (a*4d*  4y*)x  4 (oA  4 de  4 yA)y  + [<K+d/+gi)Mt 
/’-(Aa4«d4Ay)*4(A*  +«*  4 A*)y  4 (Ac 4 r/  + Ai> , 
d'-ioa+fd+ig)!  4(eA  4/e  4iA)y  4(c*  4/*4if)*. 

Thus  the  resultant  strain  is 


a*  + tf*40*  *A4de4yA  ae+d/+gi 

ba  + cd  + hg  A*  + «*  4 A*  Ac 4 ef  4 A* 
a*  4/d  4 ig  cA  +/<  4 tA  «*+/*+•■ 

which,  for  simplicity,  we  will  write  as 

. 8 7 


3*0...  -'OX 

7 0 • 

* It  will  be  oboerved  that  this  group  of  nirrtl  numbers,  if  treated 
as  a determinant,  constitute*  t ha  product  of  the  determinant* 
formed  of  the  two  systems  above. 

Thu  satisfies  the  criterion  of  a “pure  strain, m as  given  above  j 
and  we  thus  see  that  in  the  successive  application  of  the  strain*  " 
a b e a i g 

d e f and  A 4 A 


g A i e / * 

the  rotation  produced  by  the  first  is  annihilated  by  the  second. 
Let  A,  B,  C,  Ac.,  be  the  minora  of 


a b e 
0-  d e / 
g A i 

corresponding  to  a,  t>,  e,  Ac. 

Then  by  our  original  equations  we  have 
Ax-Ax'  + Dy'4G*\ 

Ay  - Kd  4 E/  4 Ud, 

♦ As-Ca'+Fy'  + Iaf. 

Thus  the  reciprocal  of  the  strain 

a b e A/a  D/a 

d 4 / is  B/A  E/A 

g A i C/A  F/a 

This  ia  evident  from  the  formulas  just  written.  For  they  express 
that  the  new  strain  converts  y*.  d into  z,  y,  s. 

Apply  the  resultant  strain  in  succession  to  this  reciprocal.  Tbs 
result  is  easily  foreseen  from  separate  terms  like  thf  following;— 
A(a*  4 d*  4 y*)  4 B(aA 4 de  4 gh)  4 C(ac  4 d/4  gi) 

- a( Aa  4 BA  4 Cf)  4 d( Ad  4 B* 4 C7)  4 y( Ay  4 BA  4 Ci) 

— oA  ; Ac.  

* When  this  strain  is  produced  in  s piece  of  maiter,  tbs  numeric*: 
value  of  the  determinant  obviously  cannot  b*  negative. 


0/A 

h/a 

I/A. 


Redpre 

color 

strain. 
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Hen«  when  we  apply  (2)  to  a figure  previously  et rained  by  the 
jiapfvuu  of  U)'the  reiuit  ia  the  strain  (l*).  Hence  we  verify 
that  the  latter  ia  th*  conjugate  of  (1) ; as  it  posteesca  the  properties 
described  in  § 90,  all  of  which  are  thus  established. 

Toamlj-iw  » •train  in  th.  MBfhat  xuawr,  woimmt  find  the  mm 
of  the  strain  ellipsoid  <5  SS),  as  well  as  the  original  radii  of  the 
unit  sphere  which  were  distorted  into  them.  It  is  more  direct, 
however,  to  eoneidcr  the  ellipsoid  which  becomes  a unit  sphere  in 
tse».;i.c  j.  of  the  strain.  The  rqiulion  of  that  ellipsoid  is 
(<»46,4e)’4(ii4«|f4/sJ>4(jx4J}r4<s),-l  ; 

«,  with  the  notation  employed  In  (2)  above, 

fK* + sy*  + u*  + S»jry + Sfl'ya + Sjaa  - 1 . 

Bat  the  square  of  any  radius-vector  is 

ot*t  jf*+i,-r,1  suppose. 

- The  maximum  reJios-vector,  therefore,  of  the  ellipaold  ia  (bond 
from  the  two  equations 

<«x 4»jr + r.)dx + (to! 4 .y + e,yty  4 ly* + Bp 4 a)dt  - 0, 
«xta+jsfp+«tf»0. 

Hence,  p bring  a tmmorical  quantity  to  be  found, 
«r+»y+rr-JW, 

ta-f^vfls-pjr, (1), 

lx+Py+a-]K. 

Multiply  respeerivriy  by  x,  p,  r,  add,  and  take  account  of  the 
two  preceding  un differentia  rid  equations.  Wo  thus  have 

or  |>  la  the  reciprocal  of  the  square  .of  the  maximum  semi-axis 
required. 

Eowr^qtildo^  from  the  precoding 


»-p*  i 
9 9-p 


y 0 *-p 

Aaeti  or  This  equation  la  known  to  hare  three  real  positive  roots,  because 
tftcxtraln  th®  determinant  is  symmetrical.  The  roots  are  the  squared 
eflipsoid.  reciprocals  of  the  semi-area  of  the  ellipsoid,  ie.,  they  are  the 
squares  of  *he  serai-axes  of. the  strain  ellipsoid. 

When  tbo  three  values  of  p have  been  found  from  this  equation, 
any  two  of  the  equations  (4)  give  in  an  unambiguous  form  the 
corresponding  valnes  of  the  ratios  x : y ; e for  each  of  them.  Thus 
we  Know  the  original  positions  of  the  Enos  which  become  the  axes 
of  the  strain  ellipsoid.  Their  final  positions  are  found  from  these 
by  roeana  of  (A).  And,  since  we  thus  know  the  original  and  Anal 
positions  of  th©  rectangular  system,  tho  method  of  Rodrigues 
c>  u «*  *u*b,C8  us  to  calculate  the  axis  and  amount  of  tho  rotation. 

7 , homogeneous  strain,  one  direction  at  least  ia  unchanged. 

,,  . Tbu  * ft®  aildltion  to,  or  extonalot)  of,  the  singular  result  of  § 74. 

unaiU're<i  F or,  if  ^ y,  a he  shifted  to  a point  on  its  radius-vector.  we  must 
in  direr-  have 

t!of*’  ox+by  + e—  tz 

dx+ey  +/* 

. fi*+Ay  + 

so  that 

o-s  b 


+ cs— «z  \ 

+/'-«?  | : 
ftr-ca  J 


d *-*  / -0, 

9 h 4-*  | 

ft  cnblc  equation,  which  must  have  one  real  root. 

When  tbo  figure  is  rigid,  the  strain  must  be  a rotation  onlr. 

Hence  in  the  formul®  (A ) above  we  have  c,-r. -c.-l.  Thus  the 

rotation,  last  written  equation  becomes 

| fj-e  fj 


Strain  a 


«*i  m,-e  Wj 


-0; 


:l  ”j  *»  ” • • 

or  (by  the  properties  of  the  direction  oosinss  of  a set  of  rectangular 

1-&+* s+«aXt-«»)-f#-0. 

Tliis  has,  of  course,  the  real  root  «— 1.  But  we  also  have 
l+«(l-(^+*>S+*s))  + «*-0. 

This  cannot  have  real  roots  if  tho  coefficient  of  • lie  between  the 
limit*  2 or- 2.  Bnt  these  are  its  greatest  and  ita  least  possible 
Wc  h*'  ^°I*  ^ m*  mar be each  — 1 dmultaneoualy.  Here 

(1 


, „ . (1  + *)*©•  0. 

In  the  first  case  the  figure  has  no  rotation.  In  the  second  it 
rotates  through  an  angle  r about  the  axis  of  « — 1. 

The  propositi  onthat  two  pure  strains  succeeding  one  another  Com  pod 
tunrily  give  • rotxtiortxl  xtma  lx  proved  «i  once  by  enelyrie.  Let  tton  <-t 
the  pore  xlrxtoe  be  euehthxt  1 3 two  pin 

ri— oe+dy+et,  riatoa. 

tf-iz+c p+te, 

„d  +»,+  <>; 

«r-«’i'+d'y’+  eV, 

«y+yy, 

«'-y^+yy’+,v. 

Then,  writing  only  the  eeeond  tern  of  *"  u><3  the  int  of  y*  in 
term*  of  x,  y,  x,  we  hove 

4(rii  +<ft+Pb)p+  . . . 

y'~(d’a+e'd+»V)*+ + . . . 

+ . . , 

It  is  dew  thxt,  to  generxl,  this  i»  net  a pot.  etrrin.  Bot  tt  i, 
elxo  clear  thxt  • third  pure  etrrin  cen  he  found  whoee  ,pplic»tioa 
to  enccMrion  to  the  other  two  will  give  e pore  etroin. 

Tor  lei  tho  lut  equetione  bo  written 

«r-a*s»+yy+<"x, 
y'-<r*+«'y+/-», 
n'-y’se+h'y  4i"e  j 

ud  let  tu  apply  hither  tho  pore  etrxin 

iT”-ox'4»y'4y', 

. 1r-te'4^4#f. 

tr-yar+ *y'4«'. 

Then  we  hero 

• v • v +(•**+»**+*>+  . . .. 

ir-(!a*4rf,4ftn»4 4 . . . 

»*-  0 . . 

There  are  but  three  conditions  to  satisfy,  that  this  strain  mtv  b# 
tmra  Bat  ws  may  accomplish  this  in.  an  iuCnito  number  of  wavs, 
lor  we  have  five  diaposablo  quantities,  vri.,  the  ratio*  of  any  five  of 
•»  *t  h A 7i  9 to  the  remaining  one.  In  a precisely  similar 
manner  we  may  show  that  three  pure  strains  can  b©  found,  such 
that  their  nanJUut  is  a mere  rotation.  In  fact,  all  w©  have  to  do, 
since  two  pure  strains  in  general  produce  a distortion  necoinpamad 
•by  rotation,  ia  to  apply  a pore  strain  to  annihilate  the  distortion, 
which  can  of  course  always  be  done. 

§ 9*;  In  general  when  a figure  ia  continuously  strained,  He  ter* 
which  ia  usually  the  case  in  physical  applications,  at  least  *e noon 
until  cracks  occur,  the  strain  is  not  homogeneous.  But,  on8*  ** 
account  of  tho  continuity  of  the  strata,  portions  indefinitely 
near  ©no  another  are  otr&ined  indefinitely  neaiiy  alike. 

Hence  we  may  treat  such  a case  by  the  ordinary  process 
for  homogeneous  strain,  bo  long  as  we  confine  our  attention 
to  small  regions  of  the  figure  strained.  “When  there  ia 
discontinuity  in  the  motion  of  a fluid,  it  is  the  common 
prectico^to  treat  the  motion  aa  continuous  by  the  fiction 
of  an  infinitely  thin  vortex-sheet  separating  tho  two 
discon  tin  uously  moving  portions.  This  is,  in  all  likelihood, 
physically  true  in  ordinary  fluids;  but,  so  far  as  the 
imaginary  frictionless  fluid  of  the  mathematicians  is  con- 
cerned, it  is  a mere  analytical  artifice  to  enable  us  to  cany 
out  the  investigation.  See  Atom  and  Hydromechanics,  in 
which  the  mathematical  theory  of  “ vortex  motion 11  is  very 
fully  considered. 

Sajjposo  apic©  to  bo  uniformly  occupied  by  potato  which  are  dis- 
placed in  » continuous  manner.  Let  (,  u.  v he  th©  rectangular 
components  of  the  dixplaccment  of  s point  originally  sitnated  at 
A y,  x The  continuity  of  the  displacement  requires  merely  that 
the  differential  coefficients,  of  alt  orders,  of  {,  q,  £ with  respect  to 
ar,  tj,  s (and  any  combination  of  them)  shall  b©  JiniU.  That  being 
assumed,  tho  displacement,  parallel  to  x,  of  the  point  whose  initial 
coordinates  were  a?+&o,  p + ty,  » + 4t  { where  Ac,  By,  to  are  indefi- 
nitely lirmiil  quantitica  of  the  first  order)  ia  necessarily  expressed  by 

Hence  the  relative  coordinate  of  the  second  point  with  regard  to 

th»  fiat  it  chxngvd  Inm  u to  + gad 

dx  <*  it 
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.Vaitfuta  similarly  for  th«  other  relative  coordinates.  Hence  the  strain  in 
of  the  the  immediate  vicinity  of  the  point  z,  y,  s is  giren  by 


conse- 

quent 

■K^fn . 


i+« 

dx 

<h 

dx 

d( 

Si 


il 

dy 

'ft 

*S 

dy 


ii 

ds  * 

d* 
di ' 


If  the  differential  coefficients  are  all  small  quantities,  whose 
squares  and  products  two  and  two  may  be  neglected,  if  the 
strain  ia  alight,  we  hare  for  the  ratio  in  which  the  volume  is  in* 
creased 


di  rf,  d(. 

l+a+di+3i 


1. 


Hence  the  condition  of  no  change  of  volume  is 

-0. 


^4*!  4.# 

dy  dz 


To  examine  this  case  more  closely,  let  us  suppose  that  it  consists  of 
a pare  strain  as  iu  | 93  (B),  superposed  on  a rotation  «y,  «, 
about  the  axes  of  z,  y,  and  a sa  in  * 77.  Let  these  be  so  small  si 
not  to  interfere  with  one  another.  That  compound  strain  would  bo 
+**>*"»“•«  Vl*l  + . . . +w* 

«»^*+v,i,t+^*s,i+*»*  r, 

*»«A+¥A+W»-*r  +•*  Mi+Ms+vJ* 

Comparing  with  the  above,  we  find 

»+^-v;+vi+v;. 

or,  if  we  put  < for  the  "elongation,"  so  that  «-l+«, 

aS-.'i+vjw:. 

with  similar  expressions  for  sod  ^ . 

These  give 

dr  c It i dC 

£+<?y+i“t»+«*+i»- 


Again  we  hare 


Tx*%~  + V.*, + . 

” 2(«ifjW|  + +■  , 


tion  of 
the  rota 
tions. 


with  other  two  of  the  same  kind. 

Also  we  have  three  equations  of  the  form 

dy  dx 

' rli  dx 


2.,- 


dn 


d( 

dx  dy 

Coalition  These  expressions  show,  simply,  that  when  there  is  no  elementary 

of  n?  rotation  the  quantity 

rotation.  {<2»+**y+ 

is  the  complete  differential  of  a function  of  three  independent 
variables.  If  we  combine  the  condition  that  there  shall  be  no 
change  of  volume  with  those  that  there  shall  be  no  rotation,  we  can 
eliminate  (,>),£;  and  we  arrive  at  Laplace's  equation 


rfV  d*4  tP+ 
<Lc*  *dy* + dz*  " 


This  shows  st  once  how  a graphical  representation  of  stationary 
distributions  of  temperature,  electric  potential,  Ac.,  may  be  given 
by  means  of  a strain. 

If  <£3  be  an  element  of  a surface  at  the  point  z,  y,  s,  end  /,  m,  n 
the  direction  cosines  of  its  normal,  the  rotation  about  tho  normal 
is  obviously 

fWs  + WlWf+MW, 

Tho  integral  of  doable  of  this  over  a finite  portion  of  surface  is 

>(<*-s)«(si-s£)*-e-s)). 

This,  as  seems  to  have  been  first  pointed  out  by  Stokea  can  or 
expressed  as  a simple  integral  in  the  form 

ftidz+ydy  + Gds) 

15—25* 


extended  round  the  boundary  of  the  surface.  Hence  the  doubU 
integral  has  the  same  value  for  all  finite  surfaces  Levine  the  same 
boundary ; and,  as  a consequence,  it  vanishes  when  taken  over  a 
closed  simply-counectcd  surface.  Hence  we  see  at  once  that  it 
vanishes  for  multiply-connected  surfaces  also.  The  proof  of  the 
equality  of  the  single  and  double  integral  has  only  to, be  established 
for  a mere  surface  element  For,  when  that  ia  done,  tho  common 
boundary  of  each  pair  of  elements  gives  equal  portions,  with  oppoaite 
signs,  in  the  single  integral. 

Directly  connected  with  tho  displacements  of  a group  of  points, 
we  have  tho  question.  What  is  the  mathematical  expression  of  the 
fact  that  the  number  of  points  u not  altered  t There  are  many  ware 
of  answering  this ; but  tho  following,  which  is  immediately 
deducible  from  our  recent  investigation,  seems  sufficiently  simple. 
If  f,  sn,  n be  the  direction  coaiues  of  tho  normal  to  an  element  dS 
of  a singly -connected  closed  surface,  the  number  of  points  which 
pass  through  tho  element  in  the  time  it  in  consequence  of  tlra 
displacement  (it,  nM,  fit  at  the  point  z,  y,  s is 
(ff  + m*  + nQpd&it , 

where  p is  the  number  of  points  per  unit  volume  at  z,  y,  *.  But 
at  eveiy  point  inside  the  closed  surface  the  density  is  altered  from 
p to  p + pit.  It  will  be  noticed  that  (,  *,  ( now  stand  lor  the 
x,  y , a components  of  velocity. 

Hence,  if  tiro  excess  of  the  number  of  points  passing  into  the 
surface  over  those  escaping  be  equated  to  the  increase  of  the 
number  of  points  included  in  the  closed  space,  which  ia  calculated 
from  the  change  of  density  inside,  we  have 

+ w*  + n ( )pd3  - itfffpdxd, yds . 

If  we  take  for  S an  elementary  rectangular  parallelepiped,  with 
edges  lx,  I y,  ix,  this  becomes  at  once 

- (3? 


4 . d(p()  d(pn)  d{p 0 


0. 


dt  * dx  dy  dx 

If  the  arrangement  is  incompressible  this  becomes,  as  above, 

£♦£+£-0. 

dx  dy  ds 

In  any  one  of  the  last  four  forms  tho  expression  is  oalled  the 
"equation  of  continuity,"  another  of  the  preposterously  ill-chosen 
terms  which  have  been  introduced  with  only  too  great  success  into 
the  nomenclature  of  our  subject. 

§ 95.  In  tho  strains  which  we  have  hitherto  considered  Chang** 
&U  parts  of  a figure  were  regarded  as  capable  of  changing  fig*™ 
their  form  and  volume ; and  the  strain  of  any  element, 
when  not  identical  with  that  of  a proximate  element,  was  ,7atM» 
supposed  to  differ  only  infinitesimally  from  it.  But  thereof  rigid 
ia  another  class  of  changes  of  form,  for  which  this  restric- 
tion does  not  hold.  The  most  important  case,  and  the 
only  one  wo  can  here  consider,  is  that  of  "link-work.** 

Here  each  finite  piece  is  treated  as  incapable  of  change  of 
form,  and  the  change  of  form  of  the  whole  depends  merely 
upon  the  relative  motions  of  the  parts.  We  will  further 
restrict  ourselves  by  the  condition  that  the  link-work  if 
such  that  its  form  is  determinate  when  the  relative  po&itioi 
of  two  of  its  parts  is  assigned.  Thus,  a jointed  parallelo, 
gram  is  completely  determined  in  form  if  the  angle  betweei 
two  of  its  sides  is  assigned.  Instead  of  an  angle,  we  maj 
assign  the  length  of  a diagonal ; then  the  fact  that  the  sum 
of  the  squares  of  the  diagonals  is  equal  to  that  of  tho  square* 
of  the  sides  determines  the  other  diagonal.  This  gives  ui 
the  kinematics  of  the  more  complex  arrangement  called 
“ laxy -tongs.”  The  most  important  applications  of  this  Lax;- 
branch  of  our  subject  are  to  what  is  called  14  Mechanism.” 

One  important  - practical  problem  in  that  branch  was 
suggested  by  a stationary  steam  engine,  in  which  it  w as 
required  to  connect,  by  link-work  of  some  kiud,  a point 
(of  the  piston-rod),  which  had  a to-and  fro  motion  in  a 
straight  line,  with  another  point  (of  the  beam)  which  had 
a to-and-fro  motion  in  a circular  arc.  Watt's  original  Watt’s 
solution  of  the  problem  depends  ultimately  upon  the  nearP^^f 
approach  to  recti! inearity  of  the  motion  of  any  point  of  a®otr°* 
rod  whose  extremities  move  in  two  circles  in  the  same 
plana  Thus,  if  OP,  PQ,  QO'  (fig.  31)  be  three  bars 
jointed  together  at  P and  Q,  having  O aud  O'  fixed,  and 
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the  whole  constrained  to  more  in  one  plane,  it  is  easy  to 
•ee  that  the  complete  path  of  any  point  R of  PQ  is  a 
Ipecies  of  figure  p 

bf  eight.  A por- 
tion of  that  carve 
on  each  side  of  a 
point  of  inflexion 
(where  the  cur- 
vature vanishes)  v s O' 

was  found  to 
be  sufficiently 
straight  for  prac- 
tical purposes, 
flan  cel-  Bat  the  rigor-  31* 

ip  cel],  oas  solution  of  this  problem  has  only  been  arrived  at  in 
recent  times ; and  the  beautiful  device  of  Peaucellier, 
Chich  we  will  briefly  explain,  has  led  to  a host  of  remark- 
able investigations  and  discoveries  in  a field  regarded  till 
lately  as  perfectly  hopeless.  A simple  mode  of  arriving  at 
Peaucellier’s  result  is  as  follows. 

Let  PQ,  PR  (fig.  32)  be  equal  links,  and  PO  a link  of  a 
different  length,  all  jointed  together  at  P.  Suppose  O to 
bo  fixed,  and  Q and  R constrained  to  move  in  a fixed 
straight  line  OQR,  what  is  the  relation  between  OQ  and 
OR?  We  have,  if  PS  be  perpendicular  to  QR, 


whence 


OP>-OS»+SP», 
QP3-QS,+8P* ; 

OP9  - QP9-  OS*  - QS*— OQ.OR . 


Thus  the  rectangle  under  OQ  and  OR  is  constant;  so 
that*  if  R were  to  describe 
a straight  line,  Q would 
describe  a circle  having  O 
on  its  circumference.  In 
practical  application,  to 
keep  O,  Q,  R in  one  line, 
the  ports  of  the  link- work 
are  doubled  symmetrically 


Fl g.  32. 


about  that  line,  so  that  it  takes  the  form  of  a jointed 
rhombus  PQFR  (fig.  33)  with  two  equal  links,  PO,  OF 
attached  at  the  extremities 
of  a diagonal.  As  a very 
curious  result  of’  this  ar- 
rangement, if  OQ  have  its  (X^  Q 

length  changed  by  any  very 

small  amount,  the  corre-  _ 

•ponding  change  of  length  F 

of  OR  is  directly  as  OR*  ^ 

or  inversely  as  OQ*.  Hence,  as  will  be  seen  later,  a con- 
stant force  (towards  or  from  0)  acting  at  Q will  be  balanced 
by  & force  (from  or  towards  O)  acting  at  R and  varying 
inversely  as  the  square  of  OR. 

DYNAMICS. 

definitions  and  General  Considerations. 

Defitu-  § 96.  Wo  commence  with  a few  necessary  definitions.  A 
boo  of  “ physical  particle  ” is  a purely  abstract  conception,  embody- 
ing  together  the  ideas  of  inertia  and  of  a geometrical  point 
p It  is,  so  to  speak,  a mathematical  fiction,  embracing  only 
those  properties  which  are  required  for  our  temporary 
purpose.  Any  mass,  however  large,  can  be  treated  ns  a 
particle,  provided  the  forces  to  which  R is  subject ; are 
Ixerted  in  lines  passing  through  its  “centre  of  inertia” 
>r  “ centre  of  mass  ” (this  term  will  presently  be  defined), 
fo  as  to  be  incapable  of  setting  the  mass  into  rotation, 
this  is,  to  a first  approximation,  true  of  planetary  motions, 
hut  when  we  look  more  closely  into  that  question,  b6  as 
V>r  instance  to  tike  account  of  the  oblate  forms  of  the 


planers,  wo  have  to  deal  with  forces  which  produce  rotatory 
affects,  such  as  “precession”  and. “nutation.” 

§97.  The  “quantity  of  matter”  in  a body,  or  the 

mass,”  is  proportional  to  the  “ volume”  and  the  “ density” 
conjointly.  The  “density”  may  therefore  be  defined  as 
the  quantity  of  matter  in  unit  volume. 

If  31  be  the  mass,  p the  density,  and  V the  volume  of 
a homogeneous  body,  we  have  at  once 
M-V* 

provided  we  so  take  our  units  that  unit  of  mass  is  the 
mass  of  unit  volume  of  a body  of  unit  density.  Hence 
the  dimensions  of  p are  [ML*']. 

-As  will  be  presently  explained,  the  most  convenient  unit 
mass  is  an  imperial  pound,  or  a gramme , of  matter. 

§ 98.  The  “quantity  of  motion,”  or  the  “momentum,"  Mom« 
of  a moving  body  is  proportional  to  its  mass  and  velocity  tB®- 
conjointly.  As  already  stated  this  is,  like  velocity,  a 
directed  quantity,  or  “ vector.”  Ita  dimensions  are.  of 
course,  [MLT-*]. 

§ 99.  “ Change  of  quantity  of  motion,”  or  “ change  of  Chang*  of 
momentum,”  is  proportional  to  the  mass  moving  and  the 
change  of  its  velocity  conjointly. 

Change  of  velocity  is  to  be  understood  in  the  general 
sense  of  § 32.  Thus,  with  the  notation  of  that  section, 
if  a velocity  represented  by  OA  be  changed  to  another 
represented  by  OB,  the  change  of  velocity  is  represented 
in  magnitude  and  direction  by  AB. 

§ 100.  “ Rate  of  change  of  momentum,”  or  “acceleration 
of  momentum,”  is  proportional  to  the  moss  moving  and  moioen- 
the  acceleration  of  its  velocity  conjointly.  Thus  (§  36) lum- 
the  acceleration  of  momentum  of  a particle  moving  in  a 
curve  is  Mi  along  the  tangent,  and  in  the  radius 

of  absolute  curvature.  The  dimensions  of  this  quantity 
are  [MLT-9]. 

§ 101.  The  “vis  viva,”  or  “ kinetic  energy,”  of  a moving  Klnetio 
body  is  proportional  to  the  mass  and  the  square  of  the  *tr®r87' 
speed  conjointly.  If  we  adopt  the  same  units  of  mass 
and  velocity  as  above,  there  is  particular  advantage  in 
defining  kinetic  energy  as  half  the  product  of  the  mass  into 
the  square  of  its  speed.  Its  dimensions  are  [ML’T*9]. 

§ 102.  “ Rate  of  change  of  kinetic  energy,”  thus  defined,  fut*  tf 
is  the  product  of  the  speed  into  the  component  of  accelera- 
tion  of  momentum  in  the  direction  of  motion. 

For 

aKirJ-jirt-**). 

The  dimensions  are  [ML’T -31. 

§ 103.  The  “ space-rate  of  change  of  kinetic  energy  ” is  Space- 
M*  W, 

ds\  2 J ds  dt  of  it. 

and  its  dimensions  are  [MLT'9],  the  same  as  those  of 
“force”  (§  104). 

§ 104.  “ Force,”  os  we  have  already  seen,  is  any  cause  Force, 
which  alters  a body’s  natural  state  of  rest*  or  of  uniform 
motion  in  a straight  lino. 

The  three  elements  specifying  a force,  or  the  three 
elements  which  must  be  known  before  a clear  notion  of 
the  force  under  consideration  can  be  formed,  are — its  place 
of  application,  its  direction,  and  its  magnitude.  The  place 
of  application  may  be  a surface,  as  when  one  body  presses 
on  another ; or  it  may  be  throughout  the  whole  mass  of  a 
body,  as  in  the  case  of  the  earth’s  attraction  for  it. 

The  “ measure  of  a force”  is  the  rate  at  which  R produces 
momentum,  or  the  momentum  which  it  produces  in  unit 
of  time,  which  is  the  same  as  what  we  have  already  called 
“ rate  of  change  of  momentum."  According  to  this  method 
of  measurement  the  standard  or  unit  force  is  that  force 
which,  acting  on  the  unit  of  matter  during  the  unit  of 
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tune,  generate*  the  unit  of  velocity.'  The  dimensions  of 
force  are  therefore  [MLT-*]. 

§ 105.  Hence  the  British  absolute  Quit  force  is  the  force 
wluch,  acting  on  ono  pound  of  matter  for  one  second, 
generates  a velocity  of  one  foot  per  second. 

[According  to  the  system  followed  till  lately  in  treatises 
on  dynamics,  the  unit  of  mass  is  g times  the  moss  of  the 
standard  weight,  g being  the  numerical  value  of  the 
acceleration  produced  (in  some  particular  locality)  by  the 
earth’s  attraction.  This  definition,  giving  a varying  unit 
of  mass,  is  exceedingly  inconvenient  la  reality,  standards 
of  weight  are  masses,  not  force*.  They  are  employed 
primarily  for  the  purpose  oi  measuring  out  a definite 
quantity  of  matter,  not  an  amount  of  matter  which  shall 
bo  attracted  by  the  earth* with  a given  force.] 

§ 106.  To  render  our  standard  intelligible,  all  that  has 
to  be  done  is  to  find  bow  many  absolute  units  will  produce, 
in  any  particular  locality,  the  same  effect  as  does  gravity. 
The  way  to  do  this  is  to  measure  the  effect  of  gravity 
in  producing  acceleration  on  a body  unresisted  iu  any 
way  The  most  accurate  method  is  indirect*  by  means 
of  the  pendulum.  The  result  of  pendulum  experiments 
made  at  Leith  Fort,  by  Captain  Katcr,  is  that  the  velocity 
acquired  by  a body  falling  unresisted  for  one  second  is 
at  that  place  32  207  feet  per  Becond.  The  variation  in 
gravity  for  one  degree  of  difference  of  Latitude  about  the 
latitudo  of  Leith  is  only  -0000832  its  own  amount  The 
average  value  for  the  whole  of  Great  Britain  differs  but 
little  from  32  2 , that  is,  the  attraction  of  gravity  on  a 
pound  of  matter  in  tho  country  is  32 '2  times  the  force 
which,  acting  on  a pound  for  a second,  would  generate  a 
velocity  of  one  foot  per  second.  Thus,  speaking  very 
roughly,  the  British  absolute  unit  of  force  is  equal  to 
the  weight  of  about  half  an  ounce.  Tho  quantity  of 
32'2  feH  per  second  per  second  is  usually  called  g.  Its 
dimensions  are  obviously  [LT~3]..  And,  if  M be  the  mass 
of  a body,  iu  weight  is  M/.  In  tho  CentimelreGraptme- 
Second  system  of  units,  the  absolute  unit  of  force  pro- 
duces in  one  second,  in  a mass  of  one  gramme,  a velocity 
of  one  centimetre  per  second. 

§ 107.  Forces  (since  they  involve  only  direction  and 
magnitude)  may  be  represented,  as  velocities  are,  by 
vectors,  that  is,  by  straight  lines  drawn  in  their  direc- 
tions, and  of  lengths  proportional  to  their  magnitudes 
respectively. 

Also  tb®*  laws  of  composition  and  resolution  of  any 
number  of  forces  acting  at  the  same  point  are,  as  wo  shall 
presently  show  (§  117),  the  same  as  those  which  we  have 
already  proved  to  hold  for  velocities ; so  that,  with  the 
substitution  of  force  for  velocity,  § 30  is  still  true. 

§ 108.  The  *4  component  ” of  a force  in  any  direction  is 
therefore  found  by  multiplying  the  magnitude  of  the  force 
by  the  cosine  of  the  angle  between  the  directions  of  tl.e 
force  aud  the  component  The  remaining  component  in 
this  case  is  perpendicular  to  tho  other. 

It  is  very  generally  convenient  to  resolve  iorces  Into 
components  parallel  to  three  lines  at  right  angles  to  each 
other,  each  such  resolution  being  effected  by  multiplying 
by  the  cosine  of  tho  angle  concerned. 

The  magnitude  of  the  resultant  of  two  or  of  three  forces 
hi  direction*  at  right  angles  to  each  other  is  tho  square 
toot  of  tho  sum  of  their  squares. 

* Jj  109.  The  “centre  of  inertia  or  mass **  of  any  system 
of  material*particUjs  whatever  (whether  rigidly  connected 
with  one  and  her,  or  connected  in  auy  way,  or  quite 
detached)  is  a point  whoso  distance  from  any  plane  is 
equal  to  tho  sum  of  the  products  of  each  mass  into  its 
distance  from  the  same  plane,  divided  by  the  sum  of  the 
masses. 

The  distaucv  from  the  plane  yt  of  the  centre  of  incrtU 


of  misses  w,,  m ,t  Ac.,  whose  distances  from  the  plane  art 
Xj,  jr,,  Ac. , is  therefore 

, afrits) . 

J(»i)  * 

and  similarly  for  the  other  coordinates. 

Hence  its  distance  from  the  plane 

8 - Ax+>iy+»c  - a — 0 


3(*0  S(m)  • 

as  stated  above.  Aud  its  velocity  perpendicular  to  that  plane  is 

dt} 
dD 


dD  1 , J / dr  At  «fc\)  7 
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from  which,  by  multiplying  by  Zui,  and  noting  that  8 1*  the  dis- 
tance of  x,  y,  * from  5-0,  we  w-c  that  the  sunt  of  the  momenta  of 
the  parts  of  the  system  in  sny  direction  is  equal  to  the  momentum 
in  toad  direction  of  the  whole  moss  collected  at  the  centre  of  mass. 


Tho  problem  of  finding  tho  centre  of  inertia  of  any^given 
distribution  of  matter  is  a question  of  mere  mathematics. 
We  must  confine  ourselves  to  a few  examples  only.  And, 
first,  we  may  note  that  when  a body  is  symmetrical  about 
a plane  the  centre  of  inertia  must  obviously  lie  in  that 
plane.  Thus,  as  an  ellipsoid- and  a rectangular  parallele- 
piped have  each  three  planes  of  symmetry,  their  centres  of 
inertia  lie  at  their  centres  of  figure,  where  these  planes 
meet  Again,  it  is  obvious  that,  if  a body  can  be  divided 
into  parts  the  centres  of  inertia  of  which  lie  on  a straight 
line,  the  centre  of  inertia  of  the  whole  is  in  that  line. 
Thus,  as  a triangular  plate  may  be  divided  into  strips 
parallel  to  ono  side,  every  one  of  which  has  its  centre  of 
inertia  at  its  middle  point,  the  centre  of  inertia  of  such  a 
plate  is  the  point  of  intersection  of  tho  bisectors  of  the  side*. 
Its  distance  from  any  one  side,  treated  as  base,  is  therefore 
onc-third  of  the  height.  Again,  if  a triangular  pyramid 
(or  tetrahedron)  be  divided  into  triangular  slices  by  planes 
parallel  to  one  face  treated  as  base,  Hie  centres  of  inertia 
of  all  the  slices  lie  in  a straight  line,  Hence  the  distance 
of  the  centre  of  inertia  from  the'  base  is  one-fonrth  of  the 
height.  If  the  boss  be  of  any  other  form,  it  may  be  divided 
into  triangles,  and  thus  the  whole  pyramid  (or  cone)  into 
tetrahedra,  for  each  of  which  the  samo  property  holds. 
Hence  tho  centre  of  inertia  of  a pyramid  divides  the  line 
joining  the  vertex  to  the  centre  of  inertia  of  the  base  in  the 
ratio  3 : 1.  All  this  is  on  the  supposition  that  the  solid* 
treated  of  ore  of  uniform  density.  When  we  deal  either 
with  more  complex  forms  or  with  hetorogenvous  bodies,  we 
must  in  general  have  recourse  to  integration. 

For  a continuous  body  we  must  take  an  clement  of  mass,  say 
ptxlyte,  at  the  poiht  x,  y,  z instead  of  the  mass  m in  our  original 
formula.  Tho  sum*  then  become  integrals,  aud  we  have  three 
expressions  of  the  form 

Jffpiaixiydk 
/ffpdnlylx  * 

Here  o represents  tho  density  st  x,  y,  t;  and  the  integration 
extends  through  the  whole  volume  of  tho  body. 

Thus,  for  a homogeneous  hemisphere  of  rad  ms  a we  have,  taking 
tho  base  as  the  plane  of  f**t 

f v^o5  - jr)xdx 
, > 3* 

!«•*  8 s 

The  same  value  would  bo  obtained  for  any  aemiellipsoid,  whatever 
be  the  diametral  section,  provided  a be  the  height  measured  per- 
pcndiculnr  to  the  bssa  ; and,  in  general,  from  the  petition  of  tho 
centre  of  inertia  of  any  body  we  may  at  once  find  that  of  the  »rn* 
body*  homogeneously  strained. 

Recurring  to  the  hemisphere,  suppose  its  density  to  be  at  every 
point  proportional  to  the  distance  from  the  centre.  Then  we  have, 
omitting  common  constant  factors  of  numerator  and  denominator 


rv^TTrVr 
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A uniform  hemispherical  shell  gives 

by  the  well-known  result  due  to  Archimedes.  From  this,  by 
taking  concentric  hemispherical  elements,  we  may  reproduce  the 
preceding  result  for  a solid  hemisphere  in  the  form 

f\^ix.x  .lx  u 
-j  * 5 ' 

/ 2 rx-dx . x 

Jo 

lfeie  the  first  factor  under  cacti  integral  sign  is  the  volume  of  the 
hemispherical  clement  of  radius  x,  and  the  second  is  proportional 
to  its  density. 

If  the  density  of  a thin  unworn  spnencal  shell  be  everywhere 
proportional  to  the  inverse  cube  of  the  distance  from  an  internal 
point,  that  point  is  the  centre  of  inertia.  For,  if  a double  cone  of 
small  angle  be  drawn,  having  that  point  as  vertex,  the  volumes  of 
the  portions  of  the  shell  which  it  cuts  out  are  ss  the  squares  of 
their  distances  from  the  vertex.  Hence  their  masses  are  inversely 
as  thejr  distances  from  the  vertex,  which  is  thus  their  centre  of 
inertia.  The  whole  shell  may  be  divided  into  pairs  of  elements 
for  each  of  which  this  is  true. 

The  reader  may  easily  prove  that,  if  the  aen&ity  of  a solid  sphere 
be  inversely  as  the  fifth  power  of  the  distance  from  an  external 
point,  the  “electric  image”  of  that  point  is  the  centre  of  inortia. 

It  may  be  proved  in  the  last  two  examples  that  this  point  is 
not  merely  the  centre  of  inortia  of  such  distributions  of  matter, 
but  that  it  xs  also  a true  " centre  of  gravity  ” in  the  sense  that  the 
whole  attracts,  and  is  attracted  by,  any  other  body  whatever,  as  if 
its  whole  mass  were  concentrated  in  this  point 

§ 110.  By  introducing  in  the  definition  of  moment  of 
velocity  {§  46)  the  mass  of  the  moving  particlo  os  a 
factor,  we  have  an  important  element  of  dynamical  science, 
the  “ moment  of  momentum.’’  The  laws  of  composition 
and  resolution  are  the  same  as  those  already  explained. 
Its  dimensions  are  [MLT*1]. 

§ 1 11.  A force  is  said  to  “ do  work  ” if  it  moves  the  body 
Jko  which  it  is  applied  ; and  the  work  done  is  measured  by 
the  resistance  overcome,  and  the  space  through  which  it 
is  overcome,  conjointly.  The  dimensions  of  work  are 
therefore  [MLT'\ L]  or  [MI/T*1],  the  same  as  those  of 
kinetic  energy. 

Thus,  in  lifting  coals  from  a pit,  the  amount  of  work 
done  is  proportional  to  the  weight  of  the  coals  lifted ; 
that  is,  to  the  force  overcome  in  raising  them  ; and  also  to 
the  height  through  which  they  are  raised.  The  unit  for 
the  measurement  of  work,  adopted  in  practice  by  British 
kngineera,  is  that  required  to  overcome  the  weight  of  a pound 
through  the  height  of  a foot,  and  is  called  a “foot-pound.” 

In  purely  scientific  measurements,  the  unit  of  work  is 
not  the  foot-pound,  but  the  absolute  unit  force  (§  105) 
acting  through  unit  of  length.  . 

If  the  weight  be  raised  obliquely,  as,  for  instance,  along 
& smooth  inclined  plane,  the  distance  through  which  the 
force  has  to  be  overcome  is  increased  in  the  ratio  of  the 
length  to  the  height  of  the  plane;  but  the  force  to  be 
overcome  is  not  the  whole  weight,  but  only  the  resolved 
part  of  the  weight  parallel  to  the  plane ; and  this  is  less 
than  the  weight  in  the  ratio  of  the  height  of  the  plane  to 
its  length.  By  multiplying  these  two  expressions  together, 
we  find,  a9  we  might  expect,  that  the  amount  of  work 
required  is  unchanged  by  the  substitution  of  the  oblique 
for  the  vertical  path. 

Oenerally,  if  s be  an  arc  of  the  path  of  a particle,  S the  tangential 
component  of  the  applied  forces,  the  work  dona  on  the  particle 
between  any  two  point*  of  its  path  is 


fSds, 

taken  between  limits  corresponding  to  the  initial  and  final  positions. 

Referred  to  rectangular  coordinates,  it  ia  easy  to  see,  by  the  law 
of  resolution  of  forces,  § 117,  that  this  become* 


where  X is  the  component  force  parallel  to  the  axis  of  x. 


§112.  Thus  it  appears  that,  for  any  force,  the  work  done 


during  an  indefinitely  small  displacement  of  the  point  of 
application  is  the  product  of  the  resolved  part  of  the  force 
in  the  direction  of  the  displacement  into  the  displacement. 

From  this  it  follows  that,  if  the  motion  of  a body  bo 
always  perpendicular  to  the  direction  in  which  a force 
acts  on  it,  the  force  does  no  work.  Thus  the  mutual  normal 
pressure  between  a fixed  and  a moving  body,  the  tensiou 
of  the  cord  to  which  a pendulum  bob  is  attached,  the 
attraction  of  the  sun  on  a planet  if  the  planet  describe  a 
circle  with  the  sun  in  the  centre,  are  all  cases  in  which  no 
work  is  done  by  the  force. 


In  fact  the  geometrical  condition  that  the  resultant  of  X,  Y,  Z 
shall  be  perpendicular  to  dt  is 

X^+Y^  + Zj-O. 

as  as  as 


and  this  makes  the  above  expression  for  the  work  vanish. 

§ 1 13.  Work  done  on  a body  by  a force  is  alwayB  shown 
by  a corresponding  increase  of  kinetic  energy,  if  no  other 
forces  act  on  the  body  which  can  do  work  or  have  work 
done  against  them.  If  work  be  done  against  any  forces, 
the  increase  of  kinetic  energy  is  less  than  in  the  former 
case  by  the  amount  of  work  so  done.  In  virtue  of  this, 
however,  the  body  possesses  an  equivalent  in  the  form 
of  “ potential  energy,”  if  its  physical  conditions  are  such 
that  these  forces  will  act  equally,  and  in  the  same  direc- 
tions, when  the  motion  of  the  system  is  reversed.  Thus 
there  may  bo  no  change  of  kinetic  energy  produced,  and 
the  work  done  may  be  wholly  stored  up  as  potential  energy. 

Thus  a weight  requires  work  to  raise  it  to  a height,  a 
spring  requires  work  to  bend  it,  air  requires  work  to  com- 
press it,  Ac.;  but  a raised  weight,  a bent  spring,  compressed 
air,  Ad,  are  stores  of  energy  which  can  be  made  use  of  at 
pleasure 

As  an  illustration  of  the  calculation  of  work,  take  the 
following  question. 

Suppose  one  end  of  an  elastic  string  to  be  attached  to  a 
mass  resting  on  the  ground,  what  amount  of  work  must  be 
done,  in  raising  the  other  end  vertically,  before  the  mass 
is  lifted! 

If  x be  at  any  instant  the  length  of  the  string,  l its 
original  length,  its  tension  is 


Hence  the  value  of  x,  when  the  mass  Is  just  lifted,  ia 

*,-1(1+^),  « 


where  W is  the  weight  of  the  mass. 

The  whole  work  done  is  the  'sum  of  all  the  elementary 
instalments  of  the  form 


W.X  - I , 

E— j-dx 


These  must  be  summed  up  from  to  x-Xj,  so  that 
the  result  required  is 


It  is  to  bo  observed  that  this  quantity  becomes  less  in 
proportion  as  E is  greater,  t.a,  the  less  extensible  is  the 
string. 

An  interesting  variation  of  the  question  consist*  in  supposing 
the  upper  end  of  the  string  to  be  attached  to  the  rira  of  a wheel, 
rough  enough  to  prevent  slipping.  Here  the  various  portions  of 
the  string  arc  wound  on  in  a more  and  more  stretched  state  aa  the 
operation  proceeds. 

At  any  stage  of  the  operation  let  x be  the  unstretched  length  of 
the  part  already  wound  on  the  wheeL  The  tension  of  the  free  part 
is  then 

I —X 

During  the  next  elementary  step  of  the  process  a portion  iz  ia 
wenna  on.  But  it*  stretched  length  is 
l(tx 
J-as  * 


Digitized  b; 


MECHANICS 


701 


Hence  the  element  of  work  is 

e/  LrALzi :)jx 

L {1-xY  ’ 

This  must  be  integrated  between  the  limits  0 and  W of 


or  from  l -x  — l to  l -x  — 


E l 

eTw 


l-x  * 

; and  the  result  is 


‘(w  + e1<>*ETw): 

which,  when  E is  very  great  compered  with  W,  gives  the  previous 
umii  It. 


Further  Comments  on  the  First  Tico  Laics  of  Motion. 

§ 114.  We  are  now  prepared  to  consider,  more  closely 
than  we  could  at  starting,  the  bearing  of  the  various  clauses 
of  each  of  Newton’s  Laws.  Thus,  from  the  first  law  we 
may  draw  the  following  immediate  consequences. 

•The  times  during  which  any  particular  body,  not  com- 
pelled by  force  to  alter  the  speed  of  its  motion,  passes 
through  equal  distances  are  equal.  And,  again,  every 
other  body  in  the  universe,  not  compelled  by  force  to  alter 
the  speed  of  its  motion,  moves  over  equal  distances  in 
successive  intervals,  during  which  the  particular  chosen 
body  moves  over  equal  distances.  The  earth,  in  its  rota- 
tion about  its  axis,  presents  us  with  & case  of  motion  in 
which  the  condition  of  not  being  compelled  by  force  to 
alter  its  speed  is  more  nearly  fulfilled  than  in  any  other 
which  we  can  easily  or  accurately  observe.  Hence  the 
numerical  measurement  of  time  practically  rests  on  defin- 
ing ‘‘equal  intervals  of  time”  as  times  during  which  the 
earth  turns  through  equal  angles. 

§ 115.  It  has  been  objected  to  this  statement  that  we 
begin  by  defining  uniform  motion  by  the  description  of 
equal  spaces  in  equal  times,  and  then  employ  this  defini- 
tion as  a mode  of  measuring  equal  times.  The  objection, 
however,  is  not  valid ; for,  if  we  agree  to  measure  equal 
intervals  by  the  undisturbed  motion  of  any  one  physical 
mass,  we  find  that  iu  the  successive  intervals  so  determined 
all  other  absolutely  free  physical  masses  describe  successive 
equal  spaces. 

Measure  § 116.  Again,  from  the  second  law  wo  Bee  that,  if  we 
M force.  the  change  of  velocity,  geometrically  determined, 

by  the  mass  of  the  body,  we  have*  the  change  of  motion 
(§  99)  referred  to  in  the  law  as  the  measure  of  the  force 
which  produces  it.  In  the  statement  of  the  second  law 
there  is  nothing  said  about  the  actual  motion  of  the  body 
before  it  was  acted  on  by  the  force ; the  same  force  will 
produce  precisely  the  same  change  of  motion  in  a ‘body 
whether  the  body  be  at  rest  or  in  motion  with  any  velocity 
whatever.  Again,  nothing  is  said  as  to  tho  body  being 
tinder  the  action  of  one  force  only ; so  that  we  may  logically 
put  part  of  the  second  law  in  the  following  (apparently) 
umplified  form : — 

When  any  forces  whatever  act  on  a body,  then , whether 
the  body  be  originally  at  rest  or  moving  with  any  velocity 
and  in  any  direction,  each  force  produces  in  the  body  the 
(exact  change  of  motion  which  it  teould  hate  produced  if  it 
\ltad  acted  singly  on  the  body  originally  at  rest 

§ 1 1 7.  Since  now  forces  are  measured  by  the  changes  of 
motion  they  produce,  and  their  directions  assigned  by  the 
directions  in  which  these  changes  aro  produced,  and  since 
the  changes  of  motion  of  one  and  the  same  body  are  In 
the  directions  of  and  proportional  to  the  changes  of  velocity, 
a single  force,  measured  by  the  resultant  change  of  velocity, 
and  in  its  direction,  will  be  the  equivalent  of  any  number 
of  simultaneously  acting  forces.  Hence 

The  resultant  of  any  number  of  forces  {applied  at  one 
point)  is  to  be  found  by  the  same  geometrical  process  as  the 
j enllant  of  any  number  of  simultaneous  velocities. 


From  this  follows  at  once  (§  30)  tho  construction  of  the 
“parallelogram  of  forces”  for  finding  the  resultant  of 
two  forces  acting  at  tho  same  point,  and  the  “polygon  of 
forces  ” for  tho  resultant  of  any  number  of  forces  acting  at 
a point.  And,  so  far  as  a single  particle  is  concerned,  wo 
have  at  once  the  whole  subject  of  Statics. 

§ 1 18.  Tho  second  law  gives  us  tho  means  of  measuring 
force,  and  also  of  measuring  the  mass  of  a body. 

For,  if  we  consider  the  actions  of  various  forces  upon 
the  same  body  for  equal  times,  we  evidently  have  changes 
of  velocity  produced  which  are  proportional  to  the  forces. 

The  changes  of  velocity,  then,  give  us  in  this  case  the 
means  of  comparing  the  magnitudes  of  different  forces 
Thus  the  speeds  acquired  in  one  second  by  the  same  rnasi 
(falling  freely)  at  different  parts  of  the  earth’s  surface  gri  e 
us  the  relative  amounts  of  the  earth's  attraction  at  these 
places. 

Again,  if  equal  forces  be  exerted  on  different  bodies, 
tho  changes  of  velocity  produced  in  equal  times  must  be 
inversely  as  the  masses  of  the  various  bodies.  This  is 
approximately  the  case,  for  instance,  with  trains  of  various 
lengths  drawn  by  the  same  locomotive. 

Again,  if  we  find  a case  in  which  different  bodies,  each  Gravity, 
acted  on  bya  force,  acquireiu  thesame  time  the  same  changes 
of  velocity,  the  forces  must  be  proportional  to  the  masses 
of  the  bodies.  This,  when  the  resistance  of  the  air  is 
removed,  is  the  case  of  falling  bodies;  and  from  it  we 
conclude  that  the  weight  of  a boily  in  any  given  locality,  or 
the  force  with  which  die  earth  attracts  it,  is  prvj/ortional  to 
its  mass.  This  is  no  mere  truism,  but  an  important  part 
of  the  grand  Law  of  Gravitation.  Gravity  is  not,  like 
magnetism  for  instance,  a force  depending  on  the  quality 
as  well  as  on  the  quantity  of  matter  in  a particle. 

§ 119.  It  appears,  lastly,  from  this  law  that  every  Tranda- 
theorem  of  kinematics  connected  with  acceleration  has  its  *lon  frer 
counterpart  in  kinetics.  Thus,  for  instance  (§  36),  ve  s 
see  that  the  force  under  which  a particle  describes  any|nto 
curve  may  be  resolved  into  two  components,  one  in  the  kinetics 
tangent  to  the  curve,  tho  other  toivanls  the  centre  of  cur- 
vature,— their  magnitudes  being  the  rate  of  change  of 
momentum  in  the  direction  of  motion,  and  the  product  of 
the  momentum  into  the  angular  velocity  about  the  centre 
of  curvature,  respectively.  In  tho  case  of  uniform  motion, 
the  first  of  these  vanishes,  or  the  whole  force  is  perpen- 
dicular to  the  direction  of  motion.  When  there  is  no  force 
perpendicular  to  the  direction  of  motion,  there  is  no 
curvature,  or  the  path  is  a straight  line. 


Hence,  if  we  resolve  the  forces  acting  on  a particle  of  mass  m, 
whose  coordinate*  are  x,  y,  z,  into  three  rectangular  components 
X,  V,  Z,  we  have  the  equations  originally  given  hy  Maclaunn,  viz.. 


(Px  v iPy  v 


* 

\lp 


z. 


in  several  of  the  examples  which  follow,  these  equations  will  be 
somewhat  simplified  by  assuming  unity  a*  the  mass  of  the  moving 
particle.  When  this  cannot  be  done,  it  is  sometimes  convenient 
to  assume  X,  Y,  Z as  the  component  forces  on  uitif  moss,  and  the 
previous  equations  become 

rt*r  v . 

4.C., 


from  which  m may  of  course  be  omitted. 

(Some  confusion  is  often  introduced  by  the  division  of  forces  into 
‘‘accelerating”  and  “moving”  forces;  and  it  is  even  stated  occa- 
sionally that  the  former  are  of  one , and  the  latter  of  four  lincac 
dimensions.  The  fact  is,  however,  that  an  equation  su-.h  aa 


msy  be  interpreted  either  as  dynamical  or  as  merely  kinetnaUcal. 
If  kinematical,  the  meanings  of  the  terms  are  obvious ; if  dynamical, 
the  unit  of  mass  must  be  understood  as  a factor  on  the  left-hand 
side,  and  in  that  case  X is  the  x-compoitent,  per  unit  of  mass,  of 
tho  whole  force  exerted  on  the  moving  body.] 

^ If  there  M no  acceleration,  we  have  of  course  equilibrium  amoss 
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the  forces.  Hence  the  equation*  of  motion  of  a particle  are  changed 
info  those  of  equilibrium  by  putting 

*c‘ 

§ 1 20.  Wo  have  uow  all  that  is  necessary  for  the 
dynamics  of  a single  particle,  with  exception  of  the  experi- 
mental laws  of  friction.  These,  very  nearly  as  they  were 
established  by  Coulomb,  we  will  now  give. 

To  prodneo  slidiug  of  one  flat-faced  solid  on  another 
requires  a tangential  force  which  is  directly  proportional 
to  the  normal  pressure  between  the  surfaces,  and  whose 
actual  magnitude  is  found  from  this  pressure  by  means  of 
a factor  called  the  41  coefficient  of  statical  friction.”  This 
coefficient  depends  upon  the  nature  of  the  solids,  the 
roughness  or  smoothness  of  the  surfaces  in  contact,  and  the 
amount  of  tallow,  oil,  Ac.,  with  which  they  have  been 
smeared:  It  also  depends  upon  the  time  during  which 

they  huve  been  left  in  contact.  It  is  only  in  extreme  cases 
dependent  on  the  area  of  the  surfaces  in  contact. 

§ 121.' When  the  forces  applied  are  insufficient  to  pro- 
duce sliding,  the  whole  amount  of  friction  is  not  called 
into  play;  it  is  called  out  to  an  amount  just  sufficient 
to  balance  the  other  forces.  Thus  there  are  two  quite 
distinct  problems  connected  with  the  statics  of  friction : — 
the  first,  to  determine  the  amount  of  friction  called  into 
play4  under  given  circumstances ; the  second,  to  find  the 
limiting  circumstances  under  which,  with  friction,  equili- 
brium is  possible.  When  motion  is  produced,  there  is 
'still  friction  (now  called  “ kinetic”).  It  follows  the  same 
laws  as  does  statical  friction,  only  that  the  coefficient, 
which  is  approximately  independent  of  the  velocity,  is 
■usually  considerably  less  than  the  statical  coefficient. 

Statics  of  a Partide. 

1 122.  By  § 117,  forces  acting  at  the  same  poiut,  or  on 
e same  material  particle,  are  to  be  compounded  by  the 
me  laws  as  velocities.  Therefore  the  sum  of  their  re- 
ived parts  in  any  direction  must  vanish  if  there  is  equi- 
ibrium;  whence  the  necessary  and  sufficient  conditions 
are  found  by  resolving  in  throe  directions  at  right  angle* 
to  one  another. 

They  follow  also  directly  from  Newton’s  statement  with 
fegard  to  work,  if  we  suppose  the  partlde  to  have  any 
Velocity,  constant  in  direction  and  magnitude  (and  by  § 6 
thia  is  the  only  general  supposition  we  can  make,  since 
absolute  rest  has  for  us  no  meaning).  For  the  work  done 
fin  any  time  is  the  product  of  the  displacement  during 
that  time  into  the  algebraic  sum  of  the  effective  com- 
ponents of  the  applied  forces,  and  there  is  no  change  of 
junetic  energy.  Hence  this  sum  must  vauish  for  (very 
direction.  Practically,  as  any  displacement  may  bo 
resolved  into  three,  in  any  three  directions  not  coplanar, 
the  vanishing  of  the  work  for  any  one  such  Bet  of  three 
Suffices  for  the  criterion.  But,  in  general,  it  is  convenient 
(to  assume  them  in  directions  at  right  angles  to  each  other. 

Hence,  for  the  equilibrium  of  a material  particle,  it  is 
necessary , and  sufficient,  that  the  (algebraic)  sums  of  the 
applied  forces,  resolved  in  any  one  set  of  three  rectangular 
directions,  should  vanish. 

Tin*  •uteroeni  give*  at  one©  the  result  that,  if  X,,  Y,,  Z,, 
2fa,  Yt,  Z,,  Le.t  he  the  component*  (parallel  to  tlio  three  axes)  of 
the  forces  VlP  P,,  Ac.,  acting  on  the  pat  tide,  we  must  have 
Z(X)-Q , l(Y)-0,  X(Z)-0. 

When  these  condition*  are  not  satisfied,  there  is  » resultant  force 
P,  with  direction  cosines  A,  p,  r,  such  that 

PA-Z(X),  P*-S(Y},  Pr-J(Z) 

§ 123.  By  far  the  moat  extensive  series  of  examples  of 
She  composition  of  forces  acting  on  a single  particle  is 
furnished  by  the  theory  of  “attraction,"  where  each  particle 
of  the  attracting  mass  exerts  upon  the  attracted  particle  a 


force  in  the  direction  of  the  line  jotuiug  them,  and  of 
magnitude  depending  on  their  masses  and  their  mutual 
distance  only.  See  Potential. 

§ 124.  When  there  aro  but  three*  forces  acting  on  the 
particle,  their  directions  to  give  equilibrium  must  obviously 
jje  io  one  plane.  For,  if  the  third  were  not  iu  the  plane 
of  the  othor  two,  it  would  have  au  uncompensated  com* 
pooeut  perpendicular  to  that  plane.  Hence  this  case  is 
always  at  once  reducible  to  the  triangle  or  the  parallelogram 
of  forces ; and  the  magnitudes  of  each  of  the  three  forces 
are  respectively  proportions!  to  the  aincs  of  the  angles 
between  the  directions  of  the  other  two. 

Thus,  wLen  a pellet  is  supported  by  two  strings,  as  io 
fig.  34,  we  may  proceed  as  follows  to  determine  their 
tensions.  Let  P bo  the  pellet,  of 
weight  W,  and  let  A P,  BP  be  the  strings 
attached  to  points  A and  B respectively. 

Let  their  tensions  be  T and  T.  The 
remark  above  shows  that  the  strings 
must  hang  in  a vertical  plane,  since  the 
force  W acts  in  a vertical  line.  Since 
A,  B,  and  the  length  of  the  strings  are 
given,  the  figure  is  perfectly  definite. 

Drew  Py  vertically  upwards,  and  make 
its  length  represent,  on  any  assumed 
scale,  the  value  of  W.  Draw  y/J 
parallel  to  AP,  and  lot  it  meet  BP  in  Then  fly  represents 
T,  and  P/i  represents  T*,  in  direction  and  also  in  magni- 
tude, on  the  same  scale  io  which  yP  represents  W.  This 
case  leads  to  nothing  bat  the  determination  of  the  tensions, 
since  the  form  of  the  figure  is  definite. 

Next,  let  one  of  the  tensions  be  given  in  magnitude.  To 
effect  thia,  we  msy  suppose  the  end  of  PB  not  to  be 
fastened  at  B,  but  to  pass  “over  a smooth  pulley  and 
support  a weight  Q.  Let  fig.  35  represent  the  state  of 
equilibrium,  and  let  the  same  construc- 
tion as  before  be  made.  Then  we  must 
have  yP : ?fi : : W : Q ; or,  writing  it 
in  terms  of  angles, 

smAPB:rinAPy::W:Q. 

A and  B and  the  direction  of  vP 
being  given,  this  datum  suffices  for  the 
drawing  of  the  figure ; Le.t  for  the 
calculation  of  the  angles.  A little  con- 
sideration will  show  that,  however  small 
Q be,  provided  the  siring  supporting 
it  be  long  enough,  there  is  always  one 
definite  position  of  equilibrium.  The  A 
actual  calculations  in  such  a ca.se  as  this 
ere  troublesome.  It  was  chosen  mainly 
on  that  account,  so  as  to  show,  in  a R 
simple  case,  bow  pore  geometrical  pro- 
cesses may  occasionally  save  the  neces- 
sity of  a tedious  trigonometrical  in-  1 
vest!  gat  ion.  But  a still  simpler  method 
will  be  afterwards  explained,  viz.,  that, 
for  a position  of  stable  equilibrium, 
the  potential  energy  must  be  a minimum, 
this  to  our  example,  wo  see  that  any  downward  displace- 
ment of  Q produces  an  upward  motion  of  P.  But  when 
AP  is  nearly  vertical  the  vertical  displacement  of  P is 
indefinitely  smaller  than  that  of  Q,  so  that  Q must  go 
down.  On  the  other  hand  if  APB  be  nearly  a straight 
line,  a displacement  of  P produces  an  indefinitely  smaller 
displacement  of  Q.  Hence  P must  go  down.  And  these 
results  are  in  character  independent  of  the  relative  magni- 
tudes of  P and  Q,  provided  both  be  finite. 

Finally,  let  both  tensions  be  constant.  Here  we  mm* 
imagine  pulleys  both  at  A and  at  B (fig^36),  with  weights 


Fig.  36. 

Now,  to  apply 
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R and  Q attached  to  the  ends  of  the  strings.  Bat  now 
w«  see  that  we  must  have  the  limiting  condition 
R + 0>W. 

This  is  merely  the  geometrical  condition  that 
V»  + 0y>Ty 

Here  the  magnitudes  of  all  three  sides  of  P (3y  are  given. 
Hence  its  angles  are  given,  and  the  sole  position  of  equili- 
brium  is  at  once  found.1 

Pertiei*  § 1 25.  Now  take  the  case  of  a particle  resting  on  a surface. 
Vjq  itxwi  As  we  are  concerned  only  with  the  portion  of  the  surface 
purf&cp,  immediately  contiguous  to  the  position  of  the  particle,  we 
may  substitute  for  it  its  tangent  plane  at  that  point  (except, 
of  course,  at  singular  points,  where  there  may  be  an  infinite 
number  of  tangent  planes ; but  such  cases  we  do  not  con- 
sider). Hence  the  problem  reduces  itself  in  all  cases  to 
that  of  a particle  resting  on  an  inclined  plane. 

If  the  plane  be  smooth,  the  particle  cannot  remain  in 
equilibrium  unless  some  force  is  present  to  prevent  its 
sliding  down.  Let  us  suppose  it  to  be  supported  by  a 
force,  F,  acting  upwards  along 
we  have  three  forces  at  work: — 
the  weight  P acting  vertically 
downwards ; the  supporting 
pressure  of  the  plane  It,  which 
necessarily  acts  perpendicularly 
to  the  surface;  and  the  third 
force,  just  mentioned,  which 
we  see  by  previous  considera- 
tions must  be  in  the  plane  of 
therefore  lie  along  the  line  of  greatest  slope  of  th$  plane. 
We  might  construct  a triangle  of  forces  as  in  the  previous 
examples,  but  we  will  now  vary  the  process,  and  resolve 
the  forces  in  two  directions  at  right  angles  to  one  another 
in  their  common  (vertical)  plane. 

Let  a be  the  angle  of  inclination  of  the  plane  to  the 
horizon,  then  the  algebraic  sum  of  the  components  of  the 
forces  must  vanish  both  horizontally  and  vertically  This 
gives  us  tho  two  conditions 

Fcos«-R«iaa-0,  Fsin a + Rco«« - P-0 
From  these  we  obtain  at  onco 

F-Psin«,  R-Poo*« 

Now  the  choice  of  mutually  perpendicular  directions  in 
which  to  resolve  was  at  our  option,  aud  we  see  that  had  we 
chosen  to  resolve  along  and  perpendicular  to  the  plane  we 
should  have  obtained  the  last  two  equations,  which  are 
equivalent  to,  but  simpler  than,  the  former  ones,  which 
were  obtained  by  resolving  horizontally  and  vertically. 
Theoretically  speaking,  it  does  not  matter  which  system 
we  choose ; in  practice,  however,  it  is  well  to  select  the 
directions  which  will  give  the  required  results  in  tho 
simplest  form.  The  full  value  of  a proper  selection  will 
not  bo  felt  till  we  come  to  the  statics  of  a rigid  solid, 
rirtion.  If  we  suppose  the  plane  to  be  rough,  friction  alone  may 
suffice  to  develop  the  requisite  force  F.  But  the  utmost 
value  of  the  friction  is  (§  120)  *iR.  Hence  the  particle 
will  be  on  the  point  of  sliding  if. 

mU-F— Psina, 

Divide  tho  members  of  this  equation  by  those  of 
R-Pcos«, 

and  we  find 

/i-Una 

Hence,  so  long  as  the  coefficient  of  friction  is  greater  than 
the  tangent  of  the  inclination  of  tho  plane  to  the  horizon, 

i .’I 

1 Wt  h»v*  MuiMd  her*,  what  la  properly  part  of  the  mult*  of  the 
third  law  of  motion,  that  the  tenaiun  of  a weightier  atnug.  paining  j 
over  a smooth  pulley,  ta  In  the  dimtlon  of  ita  length,  and  of  the  name 
amount  at  all  point*. 


the  plaue  (fig.  3i).  Then 


Fig.  37 

the  other  two,  and  must 


the  friction  will  suffice  to  prevent  sliding.  More  and  more 
is  called  into  play  as  the  inclination  of  the  plane  increases, 
and  finally  when 

tana— 

the  particle  is  just  about  to  slide  down.  This  simple  idea, 
taken  along  with  Coulomb's  results  (§  120),  points  to  A 
very  easy  method  of  determining  the  coefficient  of  friction 
between  any  two  substances.  The  limiting  angle  defined 
by 

a— tan*  V 


is  called,  on  account  of  this  property,  the  “ angle  of  repose.” 

§ 126.  Let  us  now  suppose  the  particle  to  be,  in  part.  Support 
supported  by  on  elastic  string  fixed  at  a point  in  the  plane,  ty 
and  lying  in  the  line  of  greatest  slope.  (This  modification 
is  introduced  to  show  the  nature  of  cases  in  which  there 
are  limits  between  which  equilibrium  is  possible.)  We 
assume  “ Hooke’s  Law,”  viz.,  that  the  tension  of  an  elastic 
string,  drawn  out  from  its  natural  length  l to  length  f,  is 
expressed  by 


where  E is  a definite  constant,  representing  theoretically 
the  tension  which  would  just  double  the  leDgth  of  the 
string. 

Our  equations  are  exactly  tho  samo  as  before,  only  that 
F consists  now  of  two  parts, — one  duo  to  friction,  the  other 
to  the  elasticity  of  the  string.  ’ Thus 

r-rj+E^i-prfn.,  a-Pco»«.  • 

Now,  wben  eliding  is  about  to  commence  downwards 
we  bare 

F,-*K. 

IF  the  particle  is  about  to  be  dragged  upwards, 

Hence  for  the  taro  extreme  positions  of  equilibrium 

±/»Pcob«+E-j-  - Psina-. 

Hence  the  limiting  positions  of  equilibrium  of  the  particle 
are  given  by  its  distance  from  the  fixed  end  of  the  string — 
P/ 

r-/  + g (sinaqFM™**) • 


If  T be  less  than  the  smaller  of  these,  gravity  pulls  the 
particle  down  ; if  it  be  greater  than  the  larger  of  them,  the 
tension  of  the  string  pulls  the  particle  up.  Iu  intermediate 
positions  the  full  available  friction  is  not  colled  into  play. 

§ 127  Next,  let  a small  ring  P (fig.  33)  be  attached  to  one  EquUi- 
end  of  a string.  Lot  the  string  pass  round  two  smooth 
pulleys  B,  C,  at  different  points,  then  be  passed  through 
the  ring,  then  round  two  more  pulleys  D,  E,  and  through  Qr  *qv«f 
the  ring  again,  and  so  on, — the  other  end  being  either  force* 
fastened  to  tbs  ring  or 
attached  to  a fixed  point 
It  is  required  to  find  the 
position  of  equilibrium  of 
tho  ring  when  tho  string 
is  drawn  tight,  by  operat- 
ing on  the  lap  of  it  behind 
two  of  the  pulleys. 

This  is  equivalent,  from 
the  physical  point  of  view, 

to  finding  the  position  of  equilibrium  of  a particlo  acted 
on  by  a number  of  equal  forces  each  directed  towards  a 
given  point  From  tho  geometrical  point  of  view  ita 
solution  obviously  answers  the  question,  “ Find  the  point 
the  sum  of  whose  distances  from  ft  number  of  given  points 
is  tbo  least  possible.”  The  points  need  not  lio  all  in  one 
plane.  The  solution  is,  from  the  polygon  of  forces,  that  in 


Digitized  by  Google 


Sliding 
on  ln- 
r.ltncd 
plant'. 


704 


MECHANICS 


the  equilibrium,  position  the  laps  of  the  string,  from  the 
Hog  outwsrj»,  are  parallel  to  the  respective  side*  of  a 
closed  equilateral  polygon,  taken 
all  in  the  same  direction.  That 
the  eolation  is  unique  will  be  been 
at  once  by  considering  a displace- 
ment of  the  ring, for  the  resultant 
of  the  forces  obviously  tends  to 
diminiahthe  displacement  When 
there  are  but  three  forces,  their 
directions  must  bo  inclined  at 
angles  of  120'  to  one  another  (fig.  39).  Thtu  we  have 
immediately  the  solution  of  the  celebrated  geometrical  pro- 
blem, " Find  the  point  the  sum  of  whose  distances  from 
three  given  points  is  the  least  possible." 

§ 128.  If,  in  the  firat  problem  of  § 124  above,  the  particle 
were  supported  by  three  airings,  instead  of  two,  each 
attached  to  a filed  point,  we  should  first  have  to  assure 
ourselves  that  all  three  are  brought  into  play.  For,  if  not, 
the  problem  is  reduced  to  the  former  case.  The  obvious 
condition  is  that,  when  the  three  strings  are  simultaneously 
tight,  and  the  points  of  suspension  are  not  in  one  vertical 
plane,  the  particle  supported  shall  bo  situated  uilhin  tbs 
triangular  priBm  formed  by  vertical  planes  passing  through 
each  pair  of  point*  If  this  condition  be  satisfied,  the  pro- 
cess for  determining  the  tensions  of  the  strings  is  merely  to 
construct  a parallelepiped,  three  of  whoso  edges  lie  along 
the  strings,  while  the  conterminous  diagonal  is  vertical 
This  leads -to  an  obvious  geometrical  construction ; and, 
•ben  it  is  carried  out,  the  lengths  of  the  various  edges  are 
•o  tha  diagonal  as  the  corresponding  tensions  to  the  weight 
Of  the  particle.  When  the  three  point*  are  in  one  vertical 
plane,  nothing  short  of  infinitely  perfect  fitting  will,  in 
general,-  bring  all  three  strings  simultaneously  tight ; and 
in  thia  case  the  problem,  mathematically  considered,  is 
indeterminate.1  When  the  strings  are  sufficiently  exten- 
sible, all  will  be  brought  into  play ; and,  with  sufficient 
data,  me  problem  ia  determinate. 


t ij.  S». 


Kinetics  of  a Particle  tcilh  One  Degree  of  Freedom. 

§ 129.  Here  tbs  motion  is  rectilinear,  or  at  least  takes 
place  in  some  assigned  curve. 

The  simplest  case  is  that  of  a falling  stone,  when  the 
effect  of  the  resistance  of  the  air  is  set  aside  and  the 
acceleration  doe  to  gravity  is  reckoned  the  same  at  all 
elevations.  Thia  has  already  been  treated  with  auffieient 
detail  ns  a matter  of  pure  kinematics,  28,  29. 

§ 130.  When  the  particle,  instead  of  falling  freely,  is  con- 
strained by  a smooth  inclined  plane  on  which  it  slides,  ws 
see  that  (so  long  as  it  moves  on  the  line  of  greatest  slope) 
it*  weight  My  has  components,  Myaina  tangential  to  the 
piano  and  My  cos  a perpendicular  to  it,  a being  the 
inclination  of  the  plane  to  the  horizon,  The  latter  com- 
ponent produces  the  normal  pressure  on  the  plane,  and 
is  the  only  contributor  to  it,  since  there  is  no  curvature, 
The  former  produces  the  acceleration  of  the  motion. 
Thus  the  acceleration  is  now  ysina  otily ; but,  with  this 
change,  the  results  of  § 29  etiil’hold. 

§ 131.  If  the  plane  he  rough,  with  coefficient  of  statical 
friction  u,  it  can  furnish  (§  120)  a force  of  friction  tending 
to  prevent  motion,  of  any  amount  up  to 
uMycosa . 

If  this  be  loss  than  Myeina,  motion  will  commence,  and 
the  force  accelerating  it  will  be 

tlyslua  r p't  f?cor« , 

where, a'  isthe  coefficient  of  kinetic  frictiou  (§121).  Thus  the 


same  results  as  in  § 29  still  hold,  but'  with  y (sin*  - p roes; 
instead  of  y.  ‘ As  we  have  seen  that  r < y,  accelerated 
motion  cau  take  place  dowtr  an  inclined  plane  in  certain 
cases  where  the  mane,  if  once  at  rest,  would  not  start. 

§ 132.  Aa  a slightly  more  complex  ease,  let  ns  now  Lake  not} 
again  the  problem  of  free  motion  in  t vertical  line,  but  Mho*  ** 
allow  for  the  diminution  of  gravity  aa  Urn  distance  from 
the  earth  increases. 

The  weight  of  a particle  of  man  n at  the  earths  surface  Is  mg.  distance. 
At  * distance  x from  the  centre,  it  is,  therefore, 


where  R ia  the  radius  of  the  earth,  supposed  spherical.  This  acts 
downwards,  or  in  the  direction  opposite  to  that  in  which  z increases 
Hence,  equating  it,  with  its  proper  sign,  to  the  rate  of  acceleration 
of  momentum,  we  have  for  tne  equation  of  motion 


»Ut  - - utu  „ , 
jt 


Here  the  right  hand  member  is  a function  of  z only. 

Multiply  by  idt,  and  integrate,  and  we  have,  leaving  out  the  ex» 
traneous  factor  m ((he  possibility  of  doiug  this  allowing  that  the 
motion  is  the  same  for  all  masses), 


If  V be  the  speed  at  the  earth’s  surface  (where  z-R), 
iVHC-Ry. 

Also  if  tho  particle  tarns,  to  come  down  again,  at  the  height 
K above  the  surface. 

R#0 


C- 


Hence 


KTiT 


This  shows  the  amount  of  error  in  the  approximate  formula  ($  28*) 
for  projectile*,— 

1 


If  the  particle  be  supposed  to  have  bean  originally  at  rest,  at  a M«t«  »rit* 
practically  infinite  distance  from  the  earth  (a  case  which  may  occur 
with  a meteorite  for  instance),  we  have  £-0  when  x—  »,  and  oar 
formula  becomes 


u«_E?. 

* 


The  speed  with  which  the  mass  roaches  the  surface  (where 
x—  R)  is  therefore  \/2yR,  t.«.,  that  which  it  would  acquire  by 
falling,  under  constant  acceleration  g,  through  a height  canal  to 
the  earth’s  radius. 

In  this  special  case,  tho  second  integral  is 
|x,-V%R<  + C'. 


The  second  integral,  in  its  general  form,  is  a little  complex  ; 
but  vro  may  avoid  it  by  means  of  a geometrical  construction, 
founded  on  the  malts  of  the  investigation  of  planetary  motion 

soon  to  be  given. 

% 133.  Let  m next  take  a enso  in  which  the  nccelera-  iuii- 
tion  depends  upon  the  ipeed  of  tho  moving  body.  A “•  ♦ 
sufficiently  simple  one  is  furnished  by  a falling  raindrop,  drop 
or  hailstone,  when  the  resistance  of  tho  air  is  taken  into 
account  For  the  moderate  speeds  with  which  such  bodies 
move,  the  resistance  varies,  at  least  approximately,  as  the 
square  of  the  speed.  To  avoid  neediest  complexity,  we 
neglect  here  the  variation  of  gravity  due  to  changes  of 
vertical  height 

Suppose  the  particle  to  have  been  projected  vertically  upward* 
from  the  origin  with  the  speed  V,  and  let  v bo  its  speed  at  any  time 
l,  and  x its  distance  from  the  origin  at  that  time 

If  we  assume  it  to  be  the  speed  with  which  the  particle  must  move 
so  that  the  retardation  due  to  the  resistance  may  be  equal  to  g,  the 

retardation  when  the  speed  is  v will  be  represented  by  g~  . 

Let  the  axis  of  x be  drawn  vertically  upwards;  then  the  resist- 
ance acts  Kith  gravity,  and  the  equation  of  motion  upwards  is 


dv  g 

<U  k‘ 


(*»+*•), 


■*  Ol  court*,  physically,  there  is  no  ioileUrminateneu,  even  with 
perfectly  inexteniible  string*. 


or 


<**  + **). 
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Integrating,  and  determining  the  constants  bo  that,  when 
Q,  i — 0 and  r - V,  we  obtain 


im  , mv> 
i ” k,f>  PTi* ' 

Lot  T be  the  time  at  which  the  sj^ed  become*  j 
corresponding  value  of  x,  thru 


t v 

T--  tan'  — , 
9 t 


After  thia  the  particle  begins  to  return  ; the  resistance  therefore 
(acts  against  gravity,  and  the  equation  of  motion  is 

or 

£na.*t. 

Jdx  ' 

Integrating,  and  determining  the  constants  so  that,  when  v— 0, 
x ~h  and  t-T,  we  obtain 

|((.T).log^, 

■’(*-»)- log 

It  most  be  remembered  that  v is  now  negative.) 

Let  U be  the  speed  with  which  the  particle  returns  to  the. 
point  of  projection  ; then,  putting  x-»Q  in  the  Utter  equation,  we 
obtain 

U*  W 

p-l-fi  t*  i 

or,  aubetltutieg  for  h its  value. 

IP  V*/t» 

k*  “ 1 + Vjp 1 

whence 

4 11 

U*  \*~T*  * 

'It  it  to  be  observed  that  h is  the  " terminal  velocity,*'  as  it  is 
called,  U,  the  speed  to  which  that  of  a falling  body  continually 
tends,  whether  its  original  speed  have  been  greater  or  leas  than 
this  limit 

It  is  to  be  observed  also  that  (strictly)  we  shonld  write  p (1  - a) 
for  g,  whore  a U the  specific  gravity  of  sir,  to  take  account  of  the 
apparent  loss  of  weight  of  a raindrop  on  account  of  immersion  in 
air. 

When  k U very  large,  i.e.,  the  absolute  amount  of  resistance 
▼«Ty  small,  as  in  the  cose  of  air,  the  general  integrals  in  the  second 
caac  above  become,  by  expanding  the  logarithms, 

of  which  the  terns  independent  of  k aro 
t»-  -p(f-T), 

v*  - 2g{k  - x). 

These,  if  we  remember  that  t - T i*  the  time  of  fall,  and  h-z  the 
space  fallen  through,  are  at  once  recognized  as  the  ordinary  formulae 
of  § 23.  The  modification  due  to  the  resistance  is  shown  appro  si* 
matcly  by  the  second  terms  on  the  right-band  side  of  the  develop, 
meats  above. 

The  necessity  for  this  double  investigation,  one  part  for  the 
ascent,  the  other  for  the  descent,  is  due  to  the  non-conservative, 
or  "dissipative,"  character  of  the  force  of  resistance. 

§ 134,  As  an  illustration  of  constraint  by  a smooth 
curve,  let  us. take  tho  case  of  a simple  — -s. 

pendulum.  Let  O (fig.  40)  be  the  point  y \ 

of  suspension,  P the  position  of  tho  bob  (0  \ 

at  any  time  L ’Then,  if  PG  represent  l Nv  I 
the  weight  of  the  bob,  and  be  resolved  \ yp 

into  PH,  HG  respectively  along,  and  per-  Nss*^  — y 
pendicular  to,  the  tangent  at  P,  we  see  A / 
that  pH  produces  the  acceleration  of  the  H\ 

motion,  while  tho  tension  of  the  cord  C 

balauces  HG  and  also  furnishes  the  a©-  Fig.  40- 
celemtion  perpendicular  to  tho  direction  of  motion  which 
is  required  to  produce  the  curvature  of  the  path.  pH  is 


(cx terh  pariltu)  proportional  to  tho  sino  of  PGH,  that  is,’ 
of  POA  Hence  tho  acceleration  is  proportional  to  the  siuu 
of  the  angular  displacement  When  that  angle  is  small  it 
1 may  be  used  in  place  of  its  sine.  Hence,  for  small  vibra- 
tions, the  acceleration  is  proportional  to  tho  displacement, 
and  the  motion  is  ‘‘simple  harmonic. * The  time  of  vibra- 
tion, being  (§  51)  2w  ^displacement;  acceleration,  ia  here 

*/ V 7 1 

The  rigorous  solution  of  the  pendulum  problem  requires  the  us( 
of  elliptic  function*. 

§ 135.  Some  very  curious  properties  of  pendulum  motion 
are  easily  proved  by  geometrical  processes.  The  whola 
theory  of  the  motion  in  a vertical  piano  of  a particle 
attached  by  a weightless  rod  to  a fixed 
point,  whether  it  oscillate  as  a pen*  1 

dulom  or  perform  continuous  rota- 
tions, may  be  deduced  from  the  two  _J> 

following  propositions,  which  are 

easily  established  by  geometrical 

processes  in  which  corresponding  in  y 

definitely  small  motions  ora  compared,  f ) \ 

(1)  To  compare  different  cases  of  I x.y  J 

continuous  rotation.  Let  DA  (fig.  ■ c I 

41)  be  taken  equal  to  the  tangent  I 

from  D to  the  circle  BPC,  whose  / 

centre  C is  vertically  under  D.  Let 

PAQ  be  any  line  through  A,  cutting  .Fig.  41  * 
in  Q tho  semicircle  on  AC.  Also  make  DE  « DA"  Then, 
if  P movo  under  gravity  with  speed  due  to  the  level 
of  D,  Q moves  with  speed  due  to  the  level  of  E,  the 
acceleration  due  to  gravity  being  reduced  / 
in  tho  ratio  AC3 : 2BC*. 

(2)  To  compare  continuous  rotation  fy 

with  oscillation.  Let  two  circles  touch  U \Y 

one  another  at  their  lowest  points  O II  11 

(fig.  42) ; compare  the  nrcu&l  motions  j) 

of  points  P and  p,  which  are  always 
in  the  same  horizontal  line.  Draw  the  o . 

horizontal  tangent  AB.  Then,  if  P move,  Fig.  42. 

with  speed  due  to  g and  level  a,  continuously  in  its  circle, 
p oscillates  with  speed  dus  te  level  AB  and  occrleration 
«0* 

?Au4* 

§ 136.  Two  particles  are  projected  from  the  same  point.  Moth* 
in  the  same  direction,  and  with  the  same  speed,  but  at  to  v«w 
different  instant*,  in  a smooth  circular  tube  of  small  bore 
whose  plane  ia  vertical,  to  show  u p c arcl* 

that  the  line  joining  them  con-  — r 1 

stantly  touches  another  circle.  I 

Let  the  tube  be  called  tho  i<wi 

circle  A,&tid  the  horizontal  line, 
to  the  level  of  which  the  speed  ZXf  I \ 
is  due,  L.  Let  M,  M'  (fig.  43)  \ ) \ 

be  simultaneous  positions  of  the  J 

particles.  Suppose  that  MM'  \ J 

passes  into  its  next  position  by 
turning  about  0,  these  two  .lines 
will  intercept  two  indefihitely  ** 

small  arcs  at  M and  M*  which  (by  a property  of  the  circle) 
are  in  the  ratio  MO : OM\  Let  another  circle  B be 
described  touching  MM'  in  O,  and  such  that  L is  tho 
radical  axis  of  A and  B.  Let  MP,  M'P'be  drawn  perpen- 
dicular to  L.  Let  M’M  cut  L in  C.  Then,  by  the  pro- 
perty of  the  radical  axis,  CO2— CM. CM';  from  which  we 
have,  by  geometry, 

CM:  CM'- Oil*  :0m’ 
or,  OM*  PM : PM*. 

Rut  {ipeed  at  M)1 : (speed  at  M')*-FM  :PTI'. 

XV.  — 89 
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Honce  tho  ffpceds  of  M and  M'  are  as  MO  : OM',  and 
therefore,  by  what  wo  have  stated  above  about  elementary 
arcs  at  M and  M',  the  proximate  position  of  MM'  is  also  a 
tangent  to  B,  which  proves  the  proposition. 

(borne-  It  is  easily  Been  from  this  that,  if  one  polygon  of  a given 
trfc*!  number  of  sides  can  be  inscribed  in  one  circle  and  circum* 

th«"*  scribed  about  another,  an  infinite  number  can  be  drawn. 

For  this  we  have  only  to  suppose  a number  of  particles 
noving  in  A with  speeds  due  to  a fall  from  L,  and  then 
if  they  form  at  any  time  the  angular  points  of  a polygon 
whose  sides  touch  B they  will  continue  to  do  so  throughout 
the  motion.  Fig.  44  shows  two  forms  of  a quadrilateral 
possessing  this  property. 


commences  its  motion.  Draw  OA'  parallel  to  CA,  and  on 
BA'  describe  a semicircle.  Let  P,F,  F*  bo  corresponding 
points  of  the  curve,  the  generating  circle,  and  the  circle 
just  drawn,  and  let  ns  compare  the  speeds  of  the  particle 
at  P and  the  point  P*.  Let  FT  be  toe  tangent  at  F'. 
Speed  of  V”  m element  at  P* 

Speed  of  P " element  et  P 
P~T  FT  /A'B  A*B  /AH 

“bf“bfv  ab'"5TPv  a5* 

But  speed  of  P-  -v/(2y . . A'P*. 

Henoe  epoed  of  * A'B,  a constant. 

And,  as  the  length  ef  AT~B  U $v  . ATI, 

time  from  A'  to  B hi  drele  - time  from  0 to  B la  cycloid 


r»uu>.  The  time  of  (all  to  the  vertex  from  all  points  of  the 
chrmae.  carve  is  therefore  the  same.  Hence  the  cycloid  is  called 
a 14  tautochrone.” 

motion*1  § 138*  As  an  instance  of  cases  in  which  the  acceleration 
o#m*u-  depends  upon  the  speed  and  the  position  jointly,  take 
Ouium.  tjl0  motioa  0f  a 8jmplo  pendulum  in  a medium  whose 
resistance  varies  as  the  velocity  directly.  This  is  the  law, 
at  least  approximately,  for  very  small  speeds,  whether  the 
pendulum  oscillate  in  a gas  or  in  a liquid, — and  even 
when  the  resistance  is  due  to  magneto-electric  induction, 
as  when  tho  pendulum  is  a magnetic  needle  vibrating  in 
presence  of  a conducting  plate  or  a closed  coiL  A syn- 
thetical solution  of  this  problem  has  already  been  given 
under  Kinematics  in  § OS. 

Analytically : if  Mm  the  length  of  the  string,  9 its  deflexion  fiom 
tho  vertical  at  time  t,  at  the  muss  of  the  bob,  we  havo  evidently 

ml9">  - irujninQ  - *0 . 

The  ratio  ttjrnl  may  ho  increased  (theoretically)  without  limit  by 
Increasing  the  surface  which  the  bob  exposes,  without  changing 
its  mass.  But  it  cannot.be  indefinitely  diminished.  Wo  will  write 
2k  for  it  If  we  assume  the  angle  of  -illation  to  bo  small,  wo 
may  writs  the  equation  in  the  form 

0 + 2I0  + »*0^O, 

where  »*-  p/J,  and  k is  essentially  positive,  being  greater  as  the 
resistance  (whethor  on  account  of  the  viscosity  of  tho  medium  or 


tho  large  surface  of  the  bob  in  proportion  to  its  mass)  is  greeter. 
A particular  integral  qf  this  equation  is  evidently 


provided 

p*  + 2tj»  + n*— 0, 

or  p-  - A±Vi*— w*. 

Hence  there  are  two  quite  distinct  cases  of  motion,  distinguished 
by  different  /onus  of  solution,  depending  on  the  relative  magnitudes 
of  k and  n.  These  are  separated  from  ono  another  by  the  unique 
vase  in  which  i— n. 


(a)  Let  k>n,  end  let 

Then  both  values  of  p are  real  and  negative.  Thus 
9 -A.”''  + B.r*' 


-l-W'+B.-’'). 

If  A and  B have  the  same  sign,  9 diminishes,  without  changing 
sign,  as  t increases.  But  if  A and  B have  different  sign*,  the  factor 
in  brackets  may  vanish  for  ono  definite  vmua  of  t,  aiu.  then  change 
sign.  After  that  the  whole  reaches  a maximum  and  then  dimin- 
ishes without  further  change  of  sign.  Examples  of  these  case* 
are  furnished— (1)  when  the  pendulum  is  displaced  from  the  vertical 
and  allowed  to  fall  back  ; it  then  approximate*  asymptotically  to 
ila  position  of  equilibrium  ; and  (2)  when  it  ia  drawn  aside  and 
flung  back ; in  this  caao  it  may  pass  once  through  the  position 
of  equilibrium  and  then  asymptotically  return  to  it. 

(4)  Let  n>k  and  let  »# -**—**< a1. 

Here  bjth  value*  of  p are  imaginary,  and  we  have 
9 - 1 -**(  A t + + Bl  ■ 

-Pi-i,co.(»’<+Q)> 

This  may  bo  looked  upon  as  a " simple  harmonic  motion"  (I  52), 
of  which  tne  amplitude  diminishes  in  a geometric  ratio  with  tho 
time,  the  decrement  deoending  on  the  resistance  alone,  while  the 
period  is  permanently  lengthened  in  the  ratio  n:  This  ratio 

depends  both  upon  the  original  period  and  the  resistance,  so  that  for 
the  same  medium  and  same  bob  itiadiffaeent  for  strings  of  different 
lengths.  This  investigation  gives  an  approximation  to  the  gradual 
dying  away  (by  internal  friction  or  by  imperfect  elasticity,  Ac.) 
of  all  vibratory  movement*.  The  rate  of  diminution  of  amplitude, 
say  of  toraional  vibrations  of  a wire,  is  thus  a valuable  inaientiraa 
and  measure  of  a somewhat  recondite  physical  quantity,  which, 
without  this  method,  would  (at  present  at  least)  be  hard  to  measure.' 

(e)  When  a -A,  in  the  transition  case,  the  equation  becomes 

0+2*0+**0-O; 
whose  Integral  is  known  to  be 

9 — i‘"'(A  + B0-«  ‘*r(A  + BO. 

This,  also,  ultimately  diminishes  indefinitely  as  t increases  ; but, 
as  in  due  f<x),  it  may  either  do  so  continuously  or  after  having 
once  passed  through  the  value  zero  and  reached  a maximum, 
according  to  the  relative  magnitude  and  the  signs  of  A and  1L 

§ 139.  IVhcn  tho  path  ia  given,  the  determination  of  the 
motion  trader  given  forces  is,  as  we  have  seen,  a mere 
question  of  integration  of  the  equation  for  acceleration 
along  the  tangent.  But  more  is  required  if  we  wish  to 
find  the  normal  pressure  on  the  constraining  curve.  This 
is  at  once  supplied  by  compounding  the  resolved  part  of 
the  applied  forces  in  the  direction  perpendicular  to  the 
tangent,  with  the  additional  force  **Vs/p  acting  from  the 
centre  of  curvature.  But,  strictly  speaking,  all  such 
questions  require  the  application  of  Law  IIL 


Kinetics  of  a Particle  with  Tiro  firgrett  of  Freedom. 

§ 140.  The  simplest  case  is  that  of  a projectile,  when  Projw*. 
gravity  is  supposed  to  bo  uniform  and  to  act  in  parallel  tile  tra- 
liues  throughout  the  whole  path,  and  the  resistance  of  the 
air  is  neglected.  This  has  been  sufficiently  discussed  in 
§§  40-4 2.  It  ia  merely  tho  combination  of  (1 ) the  uniformly 
accelerated  motion  of  a stone  let  fall,  with  (2)  a uniform 
velocity  in  a definite  direction.  Looked  at  from  ihi«  point 
of  view,  it  gives  an  interesting  example  of  the  graphic 
method  applied  in  § 53  to  indicate  the  nature  of  simple 
harmonic  motion. 

§ 141.  We  can  extend  these  projectile  results  so  as  to 
take  account  of  tho  alteration  of  direction  and  of  intensity 
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it  gravity  at  (liferent  points  of  tho  path,  "by  remembering 
iliat,  as  shown  in  § 49,  the  path  of  an  unresisted  pro- 
jectile is  an  ellipse,  one  of  whose  foci  is  at  the  centre  of 
tho  earth.  Tho  following,  among  many  other  analogous 
propositions,  are  easily  proved. 

(1)  The  locus  of  the  second  foci  of  the  paths  of  all  pro- 
jectiles leaving  a given  point  with  a given  speed,  in  a 
vertical  plane,  is  a circlo. 

(2)  The  direction  of  projection,  for  tbo  greatest  range  on 
a given  line  passing  through  tho  point  of  projection,  bisects 
the  angle  betweeu  tho  vertical  and  the  lino. 

(3)  Any  other  point  on  the  line  which  can  bo  reached  at 
all  can  be  reached  by  two  different  paths,  and  the  directions 
of  projection  for  those  arc  equally  inclined  to  the  direction 
which  gives  the  maximum  range. 

(4)  If  & projectile  meet  the  line  at  right  angles,  the  point 
which  it  strikes  is  the  vertex  of  the  other  path  by  which 
it  may  be  reached. 

(5)  The  envelop  of  all  possible  paths  in  a vertical  plane 
13  an  ellipse,  one  of  whose  foci  is  the  centre  of  the  earth, 
jand  the  other  the  point  of  projection. 

To  prove  these  propositions,  let  E (fig.  40)  be  the 
earth's  centre,  P the  point  of  projection,  A the  point  which 
tho  projectile  would  reach  if  A 
fired  vertically  upwards.  With 
centre  E,  and  radius  EA, 
describe  a circle  in  tho  common 
plane  of  projection.  This,  the 
circle  of  zero  velocity,  cor- 
responds to  the  common  direc- 
trix of  the  parabolic  paths  in 
the  ordinary  theory.  If  F be 
the  second  focus  of  any  path, 
we  must  have  EP+PF  con- 
stant, because  the  axis  major 
depends  on  the  speed,  not  the 
direction,  of  projection.  Hence 
<(1)  the  locus  of  F is  the  circle 
AFO,  centre  P.  Again,  since, 
if  F bo  tho  focus  of  the  path 
fwhich  meets  PR  in  Q,  we  must 
fcave  FQ  “QS,  it  is  obvious 
that  the  greatest  range  Pg  is  to  be  found  by  the  condition 
X) g • qs.  O is  therefore  the  second  focus  of  this  trajectory, 
and  therefore  (2)  the  direction  of  projection  for  the  greatest 
range  on  PR  bisects  the  angle  APR.  If  QF  — QF  — QS, 
F and  F'  are  the  second  foci  of  the  two  paths  by  which 
3 may  be  reached  ; and,  as  L F'PO«*  L FPO,  we  see  the 
;rnth  of  (3).  If  Q be  a point  reached  by  the  projectile 
when  moving  in  a direction  perpendicular  to  PR,  wc  must 
evidently  have  L PQF-  L PQF  - L SQR  - L EQP;  «.c., 
EQ  passes  through  F'  When  this  is  the  case,  the  ellipse 
whose  second  focus  is  F evidently  meets  PR  at  right 
angles ; and  that  whose  second  focus  is  F'  has  (4)  its 
vertex  at  Q.  Tho  locus  of  q is  evidently  the  envelop  of 
all  the  trajectories.  Now 

Pj—  PO+Oy-PA+Oy, 

Oj. 

Hence 

Pg+ E7-PA  + AE, 

or  (5)  the  envelop  is  an  ellipse,  whose  foci  are  E and  P, 
and  which  passes  through  A. 

§ 142.  One  of  tho  most  important  problems  in  this  bran  A 
of  our  subject  is  that  of  planetary  motion,  which  forms  a 
good  typical  example  of  the  processes  to  be  employed  in  the 
treatment  of  central  orbits.  One  or  two  definitions,  and  a 
general  property  of  central  orbits,  must  be  premised. 

g 143.  Def.  An  “apse”  is  a point,  in  a central  orbit,  at 
which  the  path  is  perpendicular  to  the  radius-vector  alcmg 
which  the  central  force  acts. 


Fig.  <0. 


The  length  of  tho  radius-vector  is  therefore,  at  such 'a 
point,  generally  a maximum  or  a minimum.  This  radius 
vector,  drawn  to  an  apse,  is  called  an  u apsidal  line.” 

A central  orbit  it  symmetrical  about  every  apsidal  line • 

The  simplest  proof  of  this  theorem  depends  upon  the 
general  principle  of  “reversibility,”  which  holds  in  all  con- 
servative systems  In  fact  if,  at  any  instant,  the  velocity- 
vector  of  a particle,  moving  under  tho  action  of  a conserva- 
tive system  of  forces,  be  reversed,  the  particle  will  simply 
retrace  its  previous  path.  For  if  we  suppose  a smooth 
tub©,  in  the  form  of  the  previous  path,  to  be  employed  to 
guide  it  back,  the  speed  at  every  point  will  be  of  the  same 
magnitude  as  before.  The  curvature  also  of  the  path  will 
be  the  samo  ; and  thus  the  normal  component  of  the  applied 
forces  will  balance  tho  so-called  centrifugal  force, — t>.,  will 
suffice  to  produce  the  requisite  curvature, — so  that  there 
will  be  no  pressure  on  tho  tube, .and  it  is  not  required. 

Hence  since,  at  an  apse,  the  velocity  is  perpendicular  to 
the  radios-vector,  the  two  halves  of  the  orbit  on  opposite 
sides  of  the  apsidal  line  are  similar  and  equal  Hence, 
however  many  apses  there  may  be,  there  can  be  at  most 
only  two  apsidal  distances.  For  the  property  of  symmetry 
about  each  apBid&l  line  shows  that,  if  there  be  more  apses 
than  one,  the  first, *third,  fifth,  Ac.,  must  have  their  apsidal 
distances  equal,  as  also  must  the  second,  fourth,  sixth,  Ac. 

If  there  be  one  apse  only,  it  may  correspond  either  to  a 
minimum  or  to  a maximum  value  of  the  radius-vector; 
but,  if  there  be  more  than  one,  they  must  be  maxima  and 
minima  alternately. 

§ 1 44.  We  now  proceed  to  the  gravitation  case  already 
promised.  We  will  take,  first,  the  direct  problem  as  in 
g 49,  where  the  force  is  assigned  and  the  orbit  is  to  be 
found. 

A particle  is  projected  from  a given  point  in  a given  direction  and  Plane- 
vritk  a given  speed,  and  moves  under  ths  action  of  a central  aUrac*  i try 
(ion  varying  inversely  as  Use  square  of  ths  distance  : to  determine  motion 
the  orbiL 

We  hare  P—pM\  and  therefore  by  the  lest  part  of  J 47 
where  h is  double  the  constant  area,  or 

s?^' Id 

the  integral  of  which  ie 

a- p-Acoe(S+B), 
or,  as  it  is  usually  written, 

• • • 

This  give*  by  differentiation 

dtt  u . . . 

.... 


m- 


(». 


Let  R be  the  distance  of  the  point  of  projection  from  the  centre, 
and  ft  the  angle,  and  V the  speed,  of  projection;  then,  when  0-q 


cot 


--(l-du) 


lienee,  by  (1) 

and  by  (2) 

/,* 

-jjCotjB-  - csina. 

From  these 

. . . 

. <J) 

and 

. . . 

. «), 

Rat 

A'-Wsln**, 

wherefore 

V’Rrfnfleosfl  * 

tan‘“T • 

. . . 

. (S’!. 

and 

, . V’R'ri.rS/S  Y*\ 

— (s-7) 

. (O. 
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Now  (1)  is  the  general  polar  equation  of  a come  section,  focus  the 
pole  ; and,  ns  u»  nature  depends  ou  the  valuo  of  the  cxcen tricity 
t given  by  (4'),  we  ace  that 


if  V*>2#i/R,  *>1,  and  the  orbit  is  an  hyperbola; 
if  V*—  2fi/R,  a— 1,  and  the  orbit  is  a parabola; 

if  Vt<  2,u/Rt  e<),  and  the  orbit  is  an  ellipse. 

But  the  square  of  the  speed  from  rest  at  infinity  to  distance  R, 
for  the  law  ol  attraction  we  are  considering,  is  2>i/R , and  the  above 
conditions  may  therefore  be  expressed  more  concisely  by  saying 
that  the  orbit  will  be  an  hyperbola,  a parabola,  or  an  ellipse,  accord* 

in#  as  the  speed  of  projection  is  greater  than,  equal  to,  or  leas 

than,  the  speed  frooi  infinity.  Illustrations  of  this  proposition 
are  found  in  the  cases  of  coroeta  and  of  meteor  swarms. 

The  speed  of  a particle  moving  in  a circle  is  also  often  taken 
os  the  standard  of  comparison  for  estimating  the  velocities  of  bodies 
in  their  orbits.  For  the  gravitation  law  of  attraction  the  square 
of  the  speed  in  a circle  of  radius  K is  p{ R ; and  the  above  con* 
ditions  may  be  expressed  in  another  form  by  Baying  that  the  orbit 
will  be  an  hyperbola,  a parabola,  or  au  ellipse,  according  as  tho 
speed  of  projection  ia  greater  than,  equal  to,  or  less  than  >/2 
times  the  speed  in  a circle  at  the  same  distance. 

Supposing  the  orbit  to  be  an  ellipse,  we  shall  obtain  its  major 
axis  and  Istus  rectum  most  easily  by  a different  process  of  integrat- 
ing the  differential  equation.  Multiplying  It  by  and  lute- 

ad 

grating,  wo  obtain 


But  when  u--^- , v-Y;  which  gives 


hence 


2 * 1 \de) 


2 * 2 Y R 


Now  to  determine  the  apsidal  distances,  we  must  put 


du 

ar°! 


and  this  gives  ns  the  condition 


' A**  + A*R 


V* 

p- 


(5). 


<«), 


which  ia  a quadratic  equation  whose  roots  are  tbs  reciprocals  of  tho 
two  apaidal  distances.  But  if  a be  the  semi-axis  major,  and  c tho 
excentricity,  these  distances  are 

a(l  -t)  and  «{!+«). 

Hence,  a*  the  coefficient  of  the  second  term  of  (6)  is  the  sum  of 
the  roots  with  their  signs  changed,  we  have 


angle  d measured  from  the  nearer  apse,  in  the  ellipse  or  hyperbola, 
expressed  as  2/A  of  the  sectorial  area  ASH  (figure  to  g 147),  wine)* 
might  have  been  written  down  front  the  condition  of  unitora} 
moment  of  momentum. 

In  tho  parabola,  if  d be  the  apsidai  distance,  tho  integral  becomes 
[diuet-l,  a(l-«)-rf,  , 

\Z^(ta“4  + 4t*"’4)' 

From  the  result  for  the  ellipse  we  see  that  the  periodic  time  io 
2w  Va’/j* . 

la  the  notation  commonly  employed  for  the  further  developuiont 
of  this  most  important  question  we  write 
T-2w/i», 

where  n,  which  is  colled  the  “mean  motion,”  is  V/i/a*. 

§ 145.  By  laborious  calculation  from  nn  immense  series 
of  observations  of  the  planets,  and  of  Mars  in  particular, 

Kepler  was  led  to  enunciate  the  following  as  the  kine- 
matical  laws  of  the  planetary  motions  about  the  sun. 

I.  The  planets  describe,  relatively  to  the  sun,  ellipses  of 
which  the  sun  occupies  a focus. 

II.  The  radius  vector  of  each  planet  traces  out  eqos1 
areas  in  equal  times. 

IIL  The  squares  of  the  periodic  times  ot  any  two  pianets 
are  as  the  cubes  of  the  major  axes  of  their  orbits. 

§ 146.  We  proceed  to  the  inverse  problem  of  § 8 (6),  the  Obose- 
determi nation  of  the  force  from  the  observed  motions.  queneeso’ 

From  the  second  of  the  above  laws  we  conclude  that  jhe 
planets  are  retained  in  their  orbits  by  an  attraction  tendiug  m 
to  the  sun.  If  the  radius-vector  of  a particle  noting  in 
a plane  describe  equal  areas  tit  equal  times  about  a point 
in  that  plane,  ths  resultant  attraction  on  the  particle  tends 
to  that  point.  For  the  datum  is  equivalent  to  the  state- 
ment that  there  is  no  change  of  moment  of  momentum 
about  the  sun,  or  that  the  accelerations  all  pass  through 
the  son  viewed  as  a point 

From  the  first  law  it  follows  that  the  law  of  the  intensity 
of  the  attraction  is  that  of  the  inverse  square  of  the  dis-* 
taoce. 

The  polar  equation  of  an  ellipse  referred  to  its  focus  la 
tt-y(l+<COS0) 

where  l is  the  latus  rectum. 


1 . 1 2m. 

o(l  -«)  a(l+e)  V * 


or 

And  the  third  term 

9T,  by  (7), 

Thus 




is  tho  product  of  the  roots,  so  that 
1 2/t  V*  # 

a*(l -«*)"!%  A*  * 
a R m 


(7). 


(8). 


and  therefore  ■—  v3  — - j£- (9). 

Equations  (7)  and  (8)  give  the  lotus  rectum  and  major  axis  of 
the  orbit,  and  snow  that  the  major  axis  is  independent  or  the  direc- 
tion of  projection. 

Equation  (9)  gives  a useful  expression  for  the  speed  at  any 
point,  and  shows  that  the  radius  of  the  circle  of  zero  speed  Is  2a. 

The  time  of  describing  any  given  angle  is  to  be  obtained  from 
the  formats, 

r'di  “ -«*)}  * by  equation  (7)i 


From  this,  combined  with  the  polar  equation  of  the  ellipse  about 
the  focus,  we  bavo 

dt  a r»  ffa\\  - c')'\  1 

-f1))”  V \ * J'l+teui?  ’ 

measuring  the  angle  from  the  nearer  apse. 

Integrating,  we  find  the  time  of  describing  about  the  focus  an 


Hence 


(Pu  2 e 

d&“  T 


COS  (9  , 


and  therefore  the  attraction  to  ths  focus  requisite  for  the  descrip- 
tion of  tho  ellipse  is  (|  47) 

p-*,u,(a?  + 

Bence,  if  the  orbU  be  an  ellipse  described  about  a centre  of  attrac- 
tion at  the  focus,  the  law  of  intensity  is  that  of  the  inverse  square  of 
the  distance. 

From  tho  third  law  it  follows  that  the  attraction  of  the 
sun  (supposed  fixed)  which  acts  on  unit  of  mass  of  each 
of  the  planets  is  the  same  for  each  planet  at  the  same 
distance. 

For,  in  the  last  fornmla  in  3 744,  T*  will  not  vary  as  o*  unless  * 
be  constant,  i.e.,  unless  the  strength  of  attraction  of  the  sun  be  tha 
same  for  all  the  planets. 

We  shall  find  afterwards  thst  for  more  reasons  than  one  Kepler’s 
laws  are  only  approximate,  bat  their  enunciation  was  sufficient  tc 
enable  Newton  to  propound  the  doctrine  of  universal  gravitation, 
viz.,  that  every  particle  of  matter  in  Ou  uni  terse  attracts  every  other 
vHth  an  attraction  «-Ao«  direction  is  that  of  the  line  joining  them, 
and  whose  magnitude  is  as  the  product  of  the  masses  directly  and  ns 
the  square  of  the  distance  inversely ; or,  according  to  Maxwell’s 
formulation,  bettcccu  every  pair  of  particles  there  is  a stress  of  the 
nature  of  a tension,  proportional  to  the  product  of  the  masses  of  the 
particles  divided  by  the  square  of  their  distance. 

If  we  take  into  account  that  the  sun  is  not  absolutely  fixed, 
then,  neglecting  the  mutual  attractions  of  the  planets,  Kepler’s 
third  law  should  be  stated  thus  : — 

The  cubes  of  the  major  axes  of  the  orbits  are  as  the  squares  of  the 
periodic  times  and  the  sums  of  the  masses  of  the  sun  and  the  planet. 
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§ 147.  We  will  now  indicate,  as  briefly  as  possible,  the 
more  ordinary  transformations  by  which  the  preceding 
formulas  are  adapted  (for  astronomical  application!)  to 
numerical  calculation. ' 


Suppose  APA'  (fig.  47)  to  be  an  elliptic  orbit  described  about  a 
~ centra  of  attraction  in  the  focua  S.  Also  auppoae  P to  be  the  posi- 
tion of  the  particle  at  any  time  t. 

Draw  PM  perpendicular  to  the 
major  axis  ACAV  and  produce  it 
to  cut  the  auxiliary  circle  in  the 
point  Q.  Let  C be  the  common 
contra  of  the  curves.  Join  CQ. 

When  the  moving  particle  is  at  A 
A,  the  nearest  point  of  the  orbit 
to  S,  it  is  aria  to  be  in  “ peri- 
helion.” 

The  angle  ASP,  or  the  excess  ^8*  47. 

of  the  partide'a  longitude  over  that  of  the  perihelion,  is  called  the 
true  anomaly.”  Let  ub  denote  it  by  0. 

The  angle  ACQ  is  called  the  “oxcentric  anomaly,"  and  is  gene- 
KUj  denoted  by  w.  And,  if  2v/>i  be  the  time  of  a complete  revol- 
ution, Hi  is  tbo  circular  measure  of  ah  imaginary  angle  called  the 
/‘mean  anomaly;"  it  would  evidently  bo  the  true  anomaly  if  the 
particle’s  angular  velocity  about  8 were  constant 

It  is  easy  from  known  properties  of  the  ellipse  to  deduce  the  fob 
lowing  relations  between  tbo  mean  and  oxcentric,  and  also  between 
the  truo  and  exoentric,  anomalies 


itf-u-osinu. 


By  far  the  most  important  problem  b to  find  the  values  of  9 and 
r oa  functions  of  t,  so  that  the  direction  and  length  of  a planet’s 
radius- vector  may  be  determined  for  any  given  time.  This  gene- 
rally goes  by  the  name  of  Kepler’s  Problem. 

► Before  indicating  the  systematic  development  of  u,  r,  and  9 in 
terms  of  t from  our  cauattnns,  it  may  bo  useful  to  remark  that,  if  e 
bo  so  small  that  higher  terms  than  its  square  may  be  neglected, 
we  may  easily  obtain  developments  correct  to  the  first  three  terms. 
Thus 

u-nf+csinw, 

-wf  + esin(n/  + esinnO  nearly, 

- nt  +■  sain  ni  + ie’si&Snt 

Abo  ~ — 1-ecoatf, 

. — 1 -cco*(ni  -fcslnnf), 

— 2 - ecosiri  + 4«\l  - coaSnf), 

And  . 


which  may  be  written 

a\l  -«*)*  d9 

(iV.co,,,* 


cicnts  arc  sines  or  cosines  of  multiples  of  ut.  Hence,  by  substitute 
ing  these  values  in  equation  (1)  and  in  the  development  of  (2),  wJ 
have  r and  9 expressed  in  series  whose  terms  rapidly  decrease.  an»| 
whose  coefficients  are  sines  or  cosines  of  multiples  of  nt.  This  is 
the  complete  practical  solution  of  the  problem.  But  we  must  rrfei 
the  reader  to  social  treatises  for  the  full  development  of  thif 
subject  Compare  § 52. 

§ 148.  We  may  take  an  opportunity  hero  of  giving  4 
sketch  of  a particular  case  of  the  important  question  o! 
“ kinetic  stability."  Tho  general  treatment  of  this  subj'ecl 
is  entirely  beyond  our  limits.  But  we  may  investigate  it* 
conditions,  in  the  case  of  a central  orbit  naturally  circular, 
by  a very  slight  modification  of  our  equations. 

Whatever  be  tbo  law  of  central  force,  provided  it  depend  oiT' th4 
distance  alone,  we  cau  write  the  acceleration  due  to  it  as 

where  u is  the  now  reciprocal  of  the  radias-Tector,  as  in  § 144. 
Tho  kinematics  of  the  motion  ia  then  entirely  summed  up  In  tho 
equations  • 

g+.-jgrtW.-sJjW.-  . 

If  1/a  be  the  radios  of  the  circle,  the  first  equation  becomes  simply 


A v 

Now  lot  a slight  disturbance  be  given  to  the  motion,  such  that 
A is  unaltered,  but  that  u becomes  a +x.  Then  wo  havo 


Expanding  to  first  powers  of  z only,  and  thereby  assuming  that 
* is  always  exceedingly  small,  wo  have 

SS+«(l 

the  terms  independent  of  x vanishing  by  the  condition  for  a circular 
orbit  By  eliminating  the  ratio  u/h * wo  have 


d*x 

dfi 


To  seenre  stability,  z must  not  bo  capable  of  increasing  indefi- 
nitely. This  leads  to  the  mutt  that  the  multiplier  of  x in  ths 
above  equatiou  must  bo  positive;  U, 


1 


_a£<j) 

/i°) 


>0. 


For,  if  tho  multiplier  were  negative,  tho  value  of  x would  consist 
of  two  real  exponential  terms,  one  of  which  would  increase  indefi- 
nitely with  tho  angle  9,  and  would  disappear  from  the  value  of  x 
under  special  conditions  only. 

If  tho  multiplier  were  zero,  x would  bo  a linear  function  of  9. 
Hence,  in  tbo  only  case  wo  need  consider,  we  hare 


Keeping  powers  of  e lower  than  the  third, 

^1  -2<costf  + 4<j*coa2»^j  — 

or  _ wf-S-2<!sin  •+!«*«&  2*; 

whence  + 2esin0-  fo*sJn2*, 

- nt  + 2<  sin  (of  + 2<  sin  *d)  - 1«*  sin  2nt, 

- ni  + 2c sin  nt  + 4e*cos  ni  tin  ni  - |«*sin  2nf, 

- nt  + 2csln  nt  + J<*sin  2nt . 


Kepler’s  Problem.— To  find  r and  9 as  /unctions  of  l from  ths 
•quotums. 

r— a(l-ecosn)  . p,  M t.  (1); 


* - v »-«’ 

nl-u-eiinu 


d), 

(3)- 


. These  equHtions  evidently  give  r,  9,  and  t directly  for  any  assigned 
value  of  «,  bnt  this  is  of  little  valtto  in  practice.  Tho  method  of 
solution  which  is  commonly  adopted  is  that  of  Lagrange,  and  the 
general  principle  of  it  is  this 

* We  can  develop  9 from  equation  (2)  in  a scries  ascending  by 
powers  of  a small  quantity,  a function  of  e,  the  coefficients  of  these 
powers  involving  u and  the  sines  of  multiples  of  w.  Now  by 
Lagrange's  theorem  we  may  from  equation  (3)  express  it,  1 - ecos  w, 
sinu,sin2ul  Ac.,  in  series  ascending  by  powers  of  e,  whose  coeffi- 


The  radius- vector  is  therefore  a maximum  and  minimum  (i. *# 
apses  occur)  alternately  as  the  angle  9 increases  by  successive  in- 
crements each  equal  to 

y 

•/,-sO*)' 

/(«) 

Suppose  the  force  to  vary  as  the  inverse  nth  power  of  the  distance. 
Here fia) ota*"1,  and  we  have  1 - -1  - (n- 2)-3 -n.  Thus 

n must  be  less  than  8;  a circular  orbit,  with  the  centra  of  force 
in  the  centre,  is  essentially  unstable  if  the  force  vary  as  the  inverse 
third,  or  any  higher  inverse  power  of  the  distance. 

If  n-2,  which  ia  the  rravitation  case,  the  apsidal  angle  is  evi- 
dently  v. 

§ 149.  A very  curious  result,  due  to  Newton,  may  be 
indicated  here,  viz.,  that,  if  any  central  orbit  be  made 
to  revolve  in  its  own  plane  with  angular  velocity  propor- 
tional at  each  instant  to  that  of  the  radius-vector  in  the 
fixed  orbit,  it  will  still  be  a central  orbit ; and  the  additional 
force  required  will  be  inversely  as  the  cube  of  the  radius* 
vector. 

Generally,  in  a central  orbit/ 
f-rtf’-P. 
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Bat  sappoee  6 to  become  e#„  where  • is  a Constant,  tod  we  hire 

# ■*  C#|  | 

which  is  Hewton’*  hypothesis.  The  above  equations  become 
#-vtf*«P+(«P-l)v*;»  rtd^ki 
or,  u tbyy  may  bo  written, 

#-f*J-P+<e*-l >*•/!», 
prom  these  tho  proposition  is  obvious. 

Other  example*  of  central  orbit*  will  be  given  when  we 
discuss  general  princiolea,  such  aa  “ least  action"  and 
“varying  action." 

Special  Problem.  Tie  Brachistochrone. 

§ ICO.  A eeieorated  problem  in  the  history  of  dynamics  is 
that  of  the  “curve  of  swiftest  descent,”  as  it  was  called : — 
Two  point t being  given,  which  are  neither  in  a vertical 
nor  in  a horizontal  line , to  find  the  curve  joining  them  down 
which  a particle  eliding  under  gravity.  and  {darting  from, 
rest  at  the  tpgher,  will  reach  the  other  in  the  least  possible 
time. 

Tho  curvo  must  evidently  lie  in  the  vertical  plane 
passing  through  the  points.  For  suppose  it  not  to  lie  in 
that  plane,  project  ifcuerthogonally  on  the  plane,  and  call 
jorrespondin?  elemente  of  the  curve  and  ita  projection  <r  and 
o'.  Then  if  a particle  slide  down  the  projected  carve  its 
speed  at  o'  will  be  the  same  as  the  speed  in  the  other 
at  <r.  But  o is  never  less  than  o.  and  is  generally  greater. 
Hence  tho  time  through  o is  generally  less  than  that 
through  <r,  and  never  greater.  That  is,  the  whole  time  of 
falling  through  the  projected  curve  is  lew  titan  that  through 
tho  curve  itself.  Or  tho  required  curve  liea  in  the  vertical 
plane  through  the  points. 

Also  it  is  easy  to  see  that,  if  the  time  of  descent  throngh 
the  entire  carve  is  a minimum,  that  through  any  portion 
of  the  curve  is  less  than  if  that  portion  were  changed  into 
any  other  curve. 

Condi-  And  it  is  obvious  that,  between  any  two  amligwm*  equal 
tiom  for  mines  of  a continuously  varying  quantity,  a maximum  or 
* minimum  must  lie . [This  principle,  though  excessively 
simple  (witness  its  application  to  the  barometer  or 
thermometer),  is  of  very  great  power,  and  often  enables  us 
to  solve  problems  of  maxima  and  minima,  sucb  as  require, 
in  analysis,  not  morely  the  processes  of  the  differential 
calculus  but  those  of  the  calculus  of  variations.  The 
present  is  a good  example.} 

Let,  then,  PQ,  QR  and  PQ',  Q'R  (fig.  48)  be  two  pairs 
of  indefinitely  small  sides  of  polygons  such  that  the  time 
of  descending  through  either  pair,  p 

starting  from  P with  a given  speed, 
may  be  equal  Let  QQ*  be  hori- 
zontal, and  indefinitely  small  compared 
with  PQ  and  QR.  Thf»  brachisto* 
chrone  must  lio  between  these  paths, 
and  must  possess  any  property  which 
they  possess  in  common.  lienee  if  v 
be  tho  speed  down  PQ  (supposed  £ 
uniform)  and  d that  down  QR,  draw-  Tig.  <8 
ing  Qm,  Q'n  perpendicular  to  KQ',  PQ,  we  must  have 
Qi*  Q'm 

T"V 

Now  if  0 bo  the  inclination  of  PQ  to  the  horizon,  & lhat 
of  QR,  Qn  -QQ'coctf,  Q'm-QQ'cosd'.  * Hence  the  above 
equation  becomes 

cosff  eos^ 


This  is  true  for  any  two  consecutive  elements  of  the 
required  curve ; and  therefore  throughout  the  curvo 

tar  cos  A 

But  v2  at  vertical  dintrnce  fallen  through  (§  28).  Hem» 


tho  curve  required  is  such  that  the  cosine  of  the  angle  it 
makes  with  the  horizontal  line  through  the  point  of 
departure  varies  as  the  square  root  of  the  distance  from 
that  line, — which  Is  easily  seen  to  be  a property  of  the 
cycloid,  If  we  remember  that  tho  tangent  to  that  curve  u 
parallel  to  the  corresponding  chord  of  its  generating  circle. 
For  in  fig.  45,  § 137, 

eo.BPM-co.BAP'-^-  ^-VAST. 

The  brachistochrone  then,  under  gravity,  is  an  inverted 
cycloid  whoso  cusp  is  at  the  poiot  from  which  the  particle 
descends. 

$ 151.  Whatever  be  the  impressed  force*,  reasoning 
similar  to  that  in  last  section  would  show  that  the  oscu- 
lating plane  of  the  brachistochrone  always  contains  the 
resultant  force,  and  that 

l v'cosS-tcos*', 

where  $ is  now  the  complement  of  the-angle  between  the 
curve  and  the  resultant  of  the  impressed  forces. 

Let  that  resultant  - F,  and  let  the  element  PQ  - 8s,  and  & - B + 1$ 
Then 

■ , •'-v*-4FI*sln», 

or'  ' r3r  — Ftisin  tf . 

But  v «■  «<Md  j which  gives 

v Too.»  ' 

Hence  *Vjj- -Fees*.- 

Gut  in  the  limit  the  radios  of  absolute  curvature  « y; 

sod  Fere#  H fhc  norranl  component  of  the  impressed  force.'1 
Hence  we  obtain  the  result  that,  in  any  brachistochrone,  tbq 
pressure  on  the  curvo  is  double  of  thst  duo  to  tho  forco  acting. 

8 162.  Now  for  the  unconstrained  path  from  P to  R we  haveyWg 
a minimum  f f 2f*2>.  Hence  in  the  same  way  as  before,  <f>  being  tbo 
angle  correspond iug  to  #,  reo*^—  tfastff  from  element  to  element, 
anc  therefore  throughout  the  curve,  if  the  direction  of  the  force  bo 
constant.  Now,  if  the  velocities  in  the  or. constrained  and  brachfe^ 
tochrone  paths  be  equal  at  any  equi  potential  surface,  they  will  bo 
equal  at  every  other.  Uenoa,  taking  the  angles  for  any  equipotoa* 
Uei  suriace, 

* f cos 0CO8  0- constant1 

As  an  example,  suppose  a parabola  with  its  vwt-x  upwards  to 
have  for  directrix  the  oae*  of  so  inverted  cycloid;  these  curves  evi-j 
dently  satisfy  the  above  condition,  the  one  being  the  free  path,  tbo 
other  the  brachistochrone,  for  gravity,  and  the  velocities  being  in. 
«u-h  dne  to  the  same  horizontal  line.  And  it  is  seen  at  once  that 
the  product  of  aminoi  of  the  angles  which  they  make  with  any 
horizontal  straight  line  which  cuts  Doth  is  a constant  whose  mag- 
nitude depends  on  those  of  the  cycloid  and  parabola,  ita  valuo  being 
v’/  4a,  where  I is  the  latus  rectum  of  the  parabola,  and  a the 
diameter  of  the  generating  circle  of  tho  cycloid. 


Kinetics  of  a Particle  Generally. 

$ 153.  H*re  we  most  content  ourselves  with  a few  special  Genera* 
case*,  which  will  bo  varied  as  ranch  as  possible.  ******4 

A unit  particle  moves  om  a smooch  curve,  under  the  action  of  any 
ry item  of  forces;  find  the  motion. 

Ail  we’ know  direct! v about  the  pressure  R on  the  curva  ia  that 
it  is  perpendicular  to  tho  tangent  line  at  any  point. 

Resolve  then  the  given  forces  acting  upon  tho  particle  into  three, 

— one,  T,  along  the  tangent,  which  in  all  cases  m nature  will  be  a 
function  of  x,  y,  x and  therefore  of  s ; another,  X,  in  the  lino  of 
intersection  of  the  normal  and  osculating  pUnee  (or  radius  of  abro* 

Into  curvature)  j and  tho  third,  P,  perpendicular  to  the  osculating 
pliJft 

Let  tho  resolved  parts  of  R in  the  directions  of  N and  P be  R„ 

Br  Now  the  acceleration  of  a point  moving  in  any  manner  is  com- 
pounded of  tiro  acceleration*,  ons1*^ or  along  the  tangent  to 
a 

the  path,  and  the  other  — towards  the  centre  of  absolute  curva- 
ture, ths  acceleration  perpendicular  to  the  osculating  plane  being 
zero ; and  therefore 

dV  ^ 


dp 


U> 
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Thu  equation,  together  with  the  two  equations  of  tha  curve,  is 
sufficient  to  determine  the  motion  completely. 

Al*>  — (2). 

e 

B.  and  N being  considered  positive  when  acting  towards  the  centra 
of  absolute  curvature ; thia  aquation  determines  R,. 

Now  1(,  is  the  reaction  which  prevent*  Fa  withdrawing  the 
particle  from  the  osculating  plane ; end  therefore 


(3). 

(2)  and  (3)  give  the  reaolved  parte  of  the  ptmare  on  the  curve. 

Also  !{=>/(  It*  + R’l,  and  iUdirectioniiukcs  an  augle=taii',tKJ/H|) 
with  tbo  osculating  plane. 

If  the  result  of  the  investigation  should  show  that  at  ony  time  U 
mold  vanish,  the  particle  must  be  treated  aa  free  until  the  equations 
of  its  free  motion  show  that  it  is  again  in  contact  with  the  curve. 

A particle  motes,  under  given  forces , on  o given  smooth  surface/ 
to  determine  the  motion,  and  the  pressure  on  the  surface. 


Let 


F(r,  y,  r)-0 


(1). 


be  the  equation  of  the  surface,  It  the  reaction,  acting  in  the  normal 
to  the  surfuoe,  which  ia  the  only  effect  of  the  constraint  Then,  if 
A,  ft,  v be  its  direction  cosines,  we  know  that 


. m _ _ 


with  similar  expressions  for  p and  r,  the  differential  coefficients 
being  partial. 

If  X,  Y,  Z be  the  applied  forces  on  uuit  of  moss,  our  equations 
of  motion  are,  evidently, 

J-X  + Ka 


^-Y+iy 

:-ZtKj> 


(3). 


^ Multiplying  equations  (3)  respective!/  by  t,  p,  i,  and  adding,  we 
obtain 

AA+^jM-iS-re-Xz  + Y^  + Zi  * , . . (4). 
H disappears  from  this  equation,  for  it*  coefficient  Is 
AA + + *s 

and  vanishes,  because  the  line  whose  direction  cosines  are  propor- 
tional to  t,  &c.,  being  the  tangent  to  the  path,  is  perpendicular  to 
the  normal  to  the  surface. 

If  we  suppose  X,  Y,  Z to  be  a conservative  system  of  force*,  tlip 
integral  of  (4)  will  be  of  the  form 

iv5“*!*.’f.«)+C (5), 

and  the  velocity  at  any  point  will  depend  only  on  the  initial  cir- 
cumstances of  projection,  and  not  on  the  form  of  tho  path  pursued. 

To  find  R,  resolve  along  tho  normal,  then 

+jp  “ Xa  ♦ Y/i  + Z» + R , 

which  gives  the  reaction  of  the  surface;  p being  the  radios  of  cur- 
vature of  the  normal  section  of  the  surface  through  the  tangent  to 
the  patfi,  ami  the  mass  of  tho  particle  being  taken  as  unity. 

To/nd  Mu  curve  which  the  particU  describes  on  the  surface. 

Vox  this  purpose  wo  must ’eliminate  R from  oquatious  (3).  By 
this  process  we  obtain 

E-X_jf-Y_*-g (flX 

A f*.  v 

two  equations,  between  which  If  t be  eliminated,  tho  result  is  the 
differential  equation  of  a second  surface  intersecting  the  first  in  tho 
curve  described. 

If  there  be  no  applied  forces,  or  if  the  component  of  tho  ap- 
plied force  iu  the  tangent  plane  coincide  with  the  direction  of 
motion  of  the  particle,  then  the  osculating  plane  of  the  path  of  the 
particle,  which  contains  the  resultant  of  U and 
the  applied  force,  will  be  a normal  plane,  and 
therefore  the  path  will  be  a geodesic  on  the  surface. 

Thus  a panicle  under  no  forces  on  a smooth  (or 
rough}  surface  will  describe  a geodesic. 

§ 151.  An  excellent  and  important  ex- 
ample in  furnished  by  the  simple  pendulum, 
when  ita  vibrations  aro  not  confined  to  one 
vortical  plane.  When  the  bob  moves  in  a 
horizontal  plane,  the  arrangement  is  called  a 
“conical " pendulum,  and  it  is  a very  simple  matter,  as 
follows,  to  find  the  motion.  For  tho  vertical  component 


Fig.  40. 


of  tbo  tension  of  the  string  must  support  the  weight  of 
the  bob;  t<*., 

Tcoaa  — wg, 

where  a is  tlio  inclination  of  the  string  to  tho  vertical. 
Also  tho  horizontal  component  of  the  tension  must  supply 
tho  force  mV9/R  (5  49)  requisite  for  the  production  of 
the  curvature  of  tho  path,  i.e., 

X* 

Trina-mr- — 
full* 

Eliminating  «*/ T from  these  equations,  we  have 

C-15B  >jl 

Blli'a  V*  * 

But,  if  r bo  tbo  tim?  of  revolution  of  the  bob, 

Vr-2*/*in« . 

Hence 


co»  a t/l 

v3  ~r*-p 1 


ue.,  the  conical  pendulum  revolves  in  tho  period  of  the 
small  vibrations  of  a simple  pendulum  whose  length  is  the 
vertical  component  of  that  of  the  conical  pendulum  (§  134). 

To  carry  the  investigation  to  case*  In  which  the  pendulum  de- 
•cri!**  a tortuous  curve,  we  require  (except  for  approximate  results) 
the  uso  of  elliptic  functions.  Wo  thus  obtain,  among  others,  tho 
following  results 

Tho  motion  will  bo  comprised  between  two  horizontal  circle*.  Let 
the  depths  of  these  circle*  below  the  centre  be  b + c and  b-c; 
then  tho  vertical  motion  of  the  bob  of  the  pendulum  will  be  the 
same  a*  that  of  a point  on  a simple  pendulum  of  length  Ffc  per- 
forming complete  revolutions  m the  same  periodic  time  a*  the 
spherical  pcmluluin. 

But  for  one  of  the  most  lm|«orliuit  application*  tho  deflexion 
from  the  vertical  is  always  very  small,  nnd  it  is  easy  to  obtain  a 
soliirieotly  accurate  working  approximation  without  the  use  of 
elliptic  function*  If  we  put  p and  f for  the  srnttUiawetcrs  of 
the  small  elliptic  orbit  which  will  then  be  described  by  ike  pen- 
dulum bob,  we  find  for  the  a|esidal  angle 


Hence,  when  a pendulum  i*  slightly  disturbed  in  aDy  way,  the  motion 
is  to  a first  approximation  elliptic  aa  in  f 50.  Bui  the  sccon-l 
approximation  shows  that  tins  ellipse  .otatofi  in  its  own  plane,  and 
in  the  some  sense  as  that  in  which  it  is  described,  with  an  angular 
velocity  propoitional  to  ita  area,  lienee  tho  BOanlty  for  cxtivme 
rare,  in  making  Foucault’B  experiment  (presently  to  1*  described), 
lest  the  path  should  even  slightly  deviate  from  a vertical  plane. 

§ 135.  Another  very  important  and  useful  example  isBlackbura 
•furnished  by  Blackburn*  pendulum,  which  is  simply  a r®»du- 
pellet  supported  by  threo  threads  or  fine  wires  knotted Iuui* 
together  at  one  poiut  C (fig.  5U).  The  two  other  ends  of 
two  of  them  are  attached  to  fixed  points 
A and  B,  and  the  third  supports  the 
pellet  P.  The  motion  of  P ia  virtually 
executed  on  a smooth  surface,  whose 
principal  curvatures  near  the  lowest 
point  are  1/CP  in  the  plane  of  the 
three  threads,  and  1/PE  in  the  plane 
perpendicular  to  them, — E being  the 
intersection  of  the  vertical  through  C 
with  the  line  AB.  Hence  for  small 
disturbances  of  this  system,  P bns  a 

simplo  harmonic  motion  in  the  plane 

of  tho  paper  whose  period  is  *ZwJC¥,j,  and  another  at 
right  angles  to  it,  with  period  2*  JVE  </.  The  amplitudes 
of  these  motions  arc  arbitrary,  and,  with  the  difference  of 
phase,  depend  entirely  on  the  initial  disturbance.  Tlius 
we  have  a very  simple  mechanical  means  of  producing  the 
combinations  treated  in  § G3;  for  wo  have  only  to  make 
PE: PC; 

and  give  the  bob  its  proper  initial  motion. 

5 1 50.  When  CE  is  very  small  compared  with  CP,  wo 
have  a realization  of  tho  case  of  § 01,  iu  which  tho 


Digitized  by  Google 


712 


MECHANICS 


orbit  ia  (at  any  infetant)  an  ellipse,  bat  in  which  the  ellipse 
gradually  changes  its  form  and  position,  so  as  to  be  always 
inscribed  in  a definite  rectangle.  This  experimental  arrange- 
ment is  exceedingly  instructive.  * To  avoid  as  far  as  may 
be  the  effects  of  resistance  of  the  air,  the  vibrations  should 
be  slow,  *«.,  the  wires  should  be  as  long  as  possible. 
The  bob  should  be  a ball  of  lead,  containing  a tube  fall 
of  ink  which  slowly  escapes  from  a fine  orifice  at  its  lower 
end,  so  as  to  make  a permanent  record  of  the  path  on  a 
sheet  of  paper  placed  belo#  the  plane  of  motion  of  the 
bob,  but  parallel  and  very  close  to  it  Or,  the  bob  may 
be  famished  with  a spiko  at  its  lower  end,  from  which 
induction  sparks  may  be  taken  so  as  to  pierce  a sheet  of 
piper  laid  on  a copper  plate  below  it. 

By  mere  alterations  of  the  point  of  suspension  A,  the 
ratio  of  «,  ®>'  may  be  varied  at  pleasure,  provided  that  AC 
and  BC  are  long  enough  compared  with  CP. 

Lima-  § 157.  Liss^joux  produced  similar  curves  by  attaching 

Jo**'"  plane  mirrors  to  the  legs  of  tuning-forks,  and  allowing  a 

fofkaf*  %bt,  after  successive  reflexions  from  two  suo'i  mirrors, 

to  fall  on  a screen.  But  it  seems  to  have  been  first  pointed 
out  much  earlier  by  Sang,  and  afterwards  developed  by 
WheatBtone,  that  the  same  result  is  obtained  by  fixing  firmly 
one  end  of  a steel  rod,  and  setting  the  free  end  in  vibra- 
tion. There  are  two  planes  of  greatest  and  least  flexural 
rigidity  (§  274)  in  all  wires,  however  carefully  drawn. 
These  are  at  right  angles  to  one  another ; and  the  motion  of 
the  free  end  of  the  wire  when  slightly  disturbed  i«  there- 
fore precisely  that  of  the  bob  of  the  Blackburn  pendulum. 
Another  interesting  mode  of  producing  the  same  result  is 
by  causing  a ray  of  sunlight  to  be  reflected  in  succession 
from  four  mirrors,  all  attached,  nearly  at  right  angles,  to 
parallel  axes.  One  pair  is  made  to  rotate,  the  two  in 
opposite  directions,  with  one  angular  velocity.  A ray 
reflected  in  succession  from  these  is  (§  65)  made  to 
oscillate  according  to  tho  simple  harmonic  law,  in  a plane 
which  can  be  varied  at  pleasure  by  altering  the  relative 
position  of  the  normals  to  the  two  mirrors.  The  other 
pair  of  mirrors  supplies  the  other  simple  harmonic  motion, 
also  in  any  dosired  plane. 

foacaolt  § 158.  We  must  next  consider  the  effect  of  the  earth's 
* rotation  upon  the  motion  of  a simple  pendulum.  Strange 
to  say  it  was  left  for  FoucadL  to  point  out,  in  February 
1851,  that  the  plane  of  vibration  of  a simple  pendulum 
suspended  at  either  polo  would  appear  to  turn  through 
four  right  angles  in  twenty-four  hours, — the  plane,  in 
fact,  remaining  constant  in  position  while  objects  beneath 
the  pendulum  were,  carried  round  by  the  diurnal  rota- 
tion. At  the  equator,  it  was  pretty  obvious  that  no 
such  effect  would  occur,  at  least  if  the  original  plane  of 
vibration  was  east  and  west.  By  some  process,  of  which 
he  gives  no  account,  Foucault  arrived  at  the  result  that  the 
plane  of  oscillation  mu^t,  in  any  latitude,  appear  to  make  a 
complete  revolution  in  24*  x cosec  latitude.  This  curious 
result  has  been  amply  verified  by  experiment 

The  equations  of  motion  of  tho  pendulum,  referred  to  rectangular 
axes  fixed  in  direction  in  space  and  drawn  from  the  earth’s  centre, 
the  polar  axis  being  that  of  a,  are  obviously 


(Pz 

dF 


-T^  + raX, 


with  similar  expressions  in  y and  s (a,  b,  c being  the  coordinstee 
of  the  point  of  suspension,  T the  tension,  l tho  length  of  tho  string, 
and  X,  Y,  Z tho  components  of  gravity). 

The  equations  of  motion  referred  to  a new  set  of  axes  parallel  to 
tho  former,  but  drawn  through  the  point  of  suspension,  are 


dVr -a)  jjt-a  (-  (Pn\ ) 

& T-r+mlx'div  . . 


(i). 


Let  tu  now  refer  the  motion  to  axes  turning  with  the  earth,  but 
drawn  from  tho  point  of  suspension.  If  the  axis  of  { lv  drawn 
Vertically,  and  the  axes  of  if,  C respectively  southwards  and  east- 


wards ; and  if  mt  be  the  angle  at  time  t between  the  planes  of  xs 
ami  a being  the  o-latitude  of  the  point  of  suspension,  wo  have 
(assuming  that  { intersects  s) 

co«  — sin  A cos  mt , 
cos  sin  A sin**/, 

OOSI^-COSA,  Ac. 

By  menus  of  these  expressions  we  can  at  once  find  tho  values  of 
z-a , y-i\  s-e  in  terms  of  (,  ij,  (,  t,  as  follows  : 

* — a - { sin  A cos  at  +■  * cos  A cos  wt  - £ si  n , 
y- b - {sin  Asin«f  + * cos  A sin  mi  + fcoswt, 
s-c  —(cos  A — i)  sin  A. 

Lot  -y  be  tbe  acceleration  due  to  tho  attraction  of  gravity  alonaj 
and  v the  angle  (nearly  e;  »%1  to  A)  which  it*  direction  makes  withi 
the  polar  axis.  [We  have  above  in  effect  assumed  that  its  direction! 
lies  in  tbe  place  of  t|,  as  we  have  assumed  that  tbe  axis  of  f 
intersects  tho  polar  axiB,  while  we  know  that  the  centrifugal  force 
lies  in  their  common  plane.]  Let  r be  the  distance  of  the  point  of 
suspension  from  the  earths  centre,  p the  angle  its  direction  makes 
with  the- polar  axis.  Then 

a— r tin  ft  coned,  5— r&in/tein«f,  e-rcos*. 

With  these  dsta  we  transform  equations  fl)  from  as,  y,  * to  f,  *,  C 
The  equations  immediately  obtained  are  Inconveniently  long  far 
our  coiumna.  But  they  are  easily  simplified  as  follow* 

We  contemplate  small  vibrations  only;  so  we  may  treat  £ as 
being  practically  equal  to  - and  omit  its  differential  coefficients. 
We  alio  omit  powers  and  products  of  f,  and  all  terras  in  •*, 
except  those  in  which  it  ia  multiplied  by  a large  quantity.  For  it 
is  known  that  the  centrifugal  force  st  the  equator  is  about  1. 1 250th 
of  gravity,  or  that  approximately 

vW*-.y/289. 

With  theae  considerations,  and  the  condition  that  to  tho  degreo 
of  approximation  desired  we  have  T—  mg,  wo  still  farther  aimpify 
our  equations.  We  are  led  to  recognize  that  ycoav-pcosA ; and 
thus  we  have  finally 

a£+2»eM*3?+7-f-0) 


These  are  the  equations  of  the  motion  of  the  bob,  referred  to  - 
horizontal  plane  fixed  to  the  earth.  The  middlo  terms  obviously 
depend  upon  the  earth’s  rotation. 

To  interpret  equations  (2)  it  is  convenient  to*  employ  a second 
change  of  coordinates — to  refer  the  motion  to  axes  revolving  uni- 
formly in  tho  piano  of  «,  £,  with  angular  velocity  Ql  If  p,  ? be  the 
, coordinates  referred  to  the  new  axes,  we  have  by  analytical  geometry 
n-peosfli -jsinflf,  (- pslnftt  +ycosfl/, 
the  snbstitntion  of  which  in  (2)  leads  to  the  equations 


. SV 
dt*r  l 


-0, 


^+£-0 
if  + l “ 


m, 


providod  we  take  flx-wcosA, (4) 

and  omit  as  before  terms  of  the  order  w*. 

(4)  shows  that  the  new  axes  rotate,  in  the  opposite  direction  to  tha 
of  the  earth,  with  the  component  of  tho  earth’s  angular  velocity 
about  the  vertical  at  tho  place.  And,  in  tbe  plane  so  revolving 
we  see  by  (3)  that  the  bob  of  the  pend  alum  describes  an  epproxi 
mately  elliptic  orbit,  of  which  a straight  line  is  a particular  case. 

A circular  path  being  obviously  possible,  let  us  assume  as  par- 
ticular integrals  of  (2) 

*-cco*(p<+ o),  f-csin(p<  + «). 

The  substitution  of  these  values  gives  the  samo  result 
p*  + 2<.p  cos  A - g/l — 0 
in  each  of  equations  (2). 

Put  gjl - n*,  then  tho  values  of  p are,  to  tho  degree  of  approxi 
mation  above  employed,  ±»  - •cos  a,  so  that  the  (apparent)  anguiw 
velocity  of  a conical  pendulum  is  increased  or  diminished  by  woos}* 
according  as  Its  direction  of  rotation  is  negative  or  positive. 

§ 159.  The  preceding  problem  ia  a particular  caao  of  the 
following  general  one.  To  find  (he  motion  of  a partied* 
subjected  to  the  action  of  given  force*  and  under  varying 
constraint  It  would  lead  Us  to  details  incompatible  with 
our  limita  to  enter  upon  a full  discussion  of  so  wide  a 
question,  but  we  give  one  or  two  simple  and  useful  casea 
to  show  the  commoner  forma  of  procedure. 

A particle  under  any  forces,  and  resting  on  a smooth  horizontal 
plane , is  attached  by  an  ineztcnsible  string  to  a point  %ohich  moves. 
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ti*  a given  manner  t«  that  plant;  to  determine  the  motion  of  the 
particle. 

■ Let  »,  t/,  i,  9 be  the  coordinates,  at  time  t,  of  the  particle  and 
point,’a  tiio  length  of  the  string,  K tliQ  teuaiou  of  the  string,  and 
v*  the  mas*  of  the  particle. 

For  the  motion  of  the  particle  vre  hare 


tPz  v nx  - 2 
mjjj  - mX  - R 


d*y 

fNdt>m 


»Y  - R 


V-9 


in 


with  the  condition  (x-dt)*  + fy-iI)*-o3. 

Now  £,  y are  given  functions  of  t.  Take  from  both  sides  of  the 

equations  (1)  the  quantities  m m^,  respectively,  and  we 

hare  the  equations  of  relative  motion 

# rf:(x-Jt)  v 

aw  — ~ jT! — * — mX  - R — - -i 


dll 

dC*  a 


'd F 
dV 


(2). 


These  are  precisely  the  equations  we  should  havohsd  if  the  point 
hld'been  fixed,  and  in  addition  to  the  forces  X,  Y,  and  R acting  on 
the  particle,  we  bad  applied,  reversed  iu  direction,  the  accelerations 
of  the  point's  motion  with  the  rasas  as  a factor.  It  is  evident  that 


» point' 

the  same  theorem  will  hold  in  three  dimensions.  Tho  accelvr- 
ations  ~~  , ^ are  known  as  functions  of  f,  and  therefore  the 

equations  of  relative  motion  are  completely  determined. 

Let  there  be  no  impmsrd  fortes,  and  suppose  first  that  the  point 
moves  t triih  constant  velocity  in  a straight  line. 

Here  ^ , Q are  constant,  and  therefore  no  tenua  are  intro- 
at  at 

duced  in  the  equations  of  motion. 

Again,  suppose  the  points  motion  to  be  rectilinear,  but  uniformly 
accelerated. 

The  relative  motion  will  evidently  be  that  of  a simple  pendulum 
from  side  to  side  of  the  poiut’s  line  of  motion.  In  certain  cases, 
when  the  angular  velocity  exceeds  a certain  limit,  wre  shall  have 
the  string  occasionally  unteuded ; and  this  will  give  rise  to  an 
impact  when  it  is  again  tended.  While  the  string  is  untended  the 
particle  moves,  of  course,  in  a straight  Tine. 

Suppose  the  point  to  mow,  with  constant  angular  velocity  •»,  »«  a 
circle  whose  radius  is  r and  centre  origin. 

Here,  supposing  the  point  to  start  from  the  axis  of  x, 

£— r coamt,  rsinot. 

Hence  tbfe  equations  of  motion  are,  since 


dl* 


" — «*t , 


(PS 
dC  " 


*(*-*) 

dt* 

Wy-9) 
dt * " 


- - R— + w#f , 
a 


“Whence 


[s 

er,  in  polar  coordinates,  for  the  relative  motion, 

Now  9-mt  is  the  inclination  of  the  string  to  the  radius  passing 
threogh  the  point ; call  it  and  we  have 

.in*. 

the  equation  of  motion  of  a simple  pendulum  whose  length  is  ^ . 

Tho  particle  therefore  moves,  with  reference  to  the  uniformly 
'evolving  radios  of  the  dreie  described  by  the  point,  just  as  a 
timplo  pendulum  with  reference  to  the  vertical. 

A particle  moves  in  a smooth  straight  tube  which  revolves  with 
•onstant  angular  velocity  round  a vertical  axis  to  which  it  is  perpen- 
Ocular  ; to  determine  the  motion. 

Here,  referring  the  particle  to  polar  coordinates  iu  tho  plane  of 
.notion  of  the  tube,  we  have  0- constant -•».  P-0  <§47).  and 


thus  for  the  acceleration  along  the  tube 

whence  r— Af**  + 

Suppose  the  motion  to  commence  at  time  f-0  by  the  cutting  of 
a string,  length  a,  attaching  the  particle  to  the  axis.  The  velocity 
of  the  particle  at  that  instant  aloug  the  tube  is  zero.^  Hence  at  1=0 
r-n  — A+B, 
f— O-A-Bj 

so  that  A — D - §«,  and  r - §«(  f 1 + 1 “**0- 
In  fig  51  let  OM  be  the  initial  position  of  the  tube  and  A that 
of  the  jiarticlc,  and  let  OL  and 
Q be  tne  tube  and  particle  at 
timet.  ThenOA-a,  srcAP-awf, 

OQ  - r,  and  we  have 

areAP  _ arcAP 

OQ-40AU  U* 

From  this  we  sec  that  OQ  and 
the  arc  AP  sre  corresponding 
values  of  the  ordinate  and  abscissa 
of  a catenary  whose  parameter  is 
OA.  Hero  tho  vertical  pressure 
on  the  tube  is  equal  to  the  freight  of  tho  particle,  while  tho 
horizontal  pressure  is 

- TTjTO-  - -”<•*-  - o. 

From  this  equation,  combined  with  the  value  of  r,  we  eadl) 
deduce  for  the  horizontal  pressure  the  valne 

2mxV(r*-a«), 

and  it  is  therefore  proportional  At  any  instant 
to  the  tangent  drawn  from  Q to  the  dreie 
APN. 

Let  the  tube  be  in  the  form  of  a circle 
turning  with  constant  angular  velocity  about 
a vertical  diameter.  Let  AO  (fig.  62)  bo  the 

axis,  P the  -*1--  “ ' • - — - 

lime.  Let 

tion,  and  R the  pressure 
Wc  have  rt~^r~  “0  “ Reos0, 


a position  of  the  particle  at  any  A . 

t POA  — 9 denote  tho  particle's  poai-  * 

El  the  pressure  on  the  tube  in  the  direction  of  OP. 


cPsinl 

a~dt*~~ 


tt’asiul-  - Rain  A.. 

Eliminating  E, 

-fl«*Hinlcosl— -ysinA  , 

The  position  of  equilibrium  will  therefore  be  given  by 
stn0-O;  or  by  0-y,  where  eosy-^. 
Integrating  (1), 

-C + 2«**  cosy  cos  cos  *0  , . 


OX 


(2X 


Suppose  the  particle  to  pass  through  the  lowest  point  with 
velocity  a«|,  we  have 

(sij  “ 2w*coay(l -cos0)  + w*sin*0 

| (1  - cosy)1  + - (cos 0-  cosy)1  J, 

and  !^?can  never  vanish  if  ^f>4coey,  or  a} > - , that  is,  if  tha 
dt  «*  a 

velocity  at  the  lowest  point  be  greater  than  that  due  to  the  level  of 
the  highest  point 

If  »?<-?,  the  particle  will  oscillate;  and,  if  ~ -0,  when 0- a. 
a dt 

then  (<ir)  “ ^(co«0  - cos  a)  - aftfeotV  - co«*a) , 

— w’fcastf-oosa^^j-cosa  - co*0^  , 
-•*(cos0-coe*)<2coey-cosa-  cos0) ; 
and  therefore,  if  2coey-cosa>l , the  particle  will  o«ciUate  through 
the  lowest  point 

If  1 > 2 cosy  - cos  a > - 1,  then,  putting 
2cosy-  cos«-cosfl, 
-»*(oo:»0-eoea)(cos0-cos0), 

and  the  particle  will  oscillate  on  one  side  of  tho  vertical  diameter. 

XV.  — go 
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In  each  of  these  three  case*  the  complete  solution  of  the  problem  | 
tin  be  exhibited  in  terms  of  elliptic  functions.  In  the  last  two  j 
Uses,  when  the  arcs  of  oscillation  art  very  small,  a sufficient  sola- 
don  mar  easily  bo  obtained  by  the  usual  methods  of  approxima- 
tion. This  is  a particularly  instructive  example.- 

§ 160.  As  a final  example  of  cooaUained  moiiou  of  a 
particle,  let  us  find  the  form  of  a curve  such 
that  a particle  will  slide  down  any  arc  of 
it,  from  the  origin,  in  the  same  timo  as 
down  the  chord  of  that  arc.  If  OA,  OB 
(fig.  53)  be  any  two  chords,  it  is  plain 
that  the  difference  of  the  times  down  these 
chords  must  be  equal  to  the  time  of 
describing  the  are  Ah  But,  if  OA  make 
an  angle  0 with  the  vertical,  the  time  of  descent  along  it  is 
./20A 

And  the  velocity  at  A is  J></QA.co&0,  so  that  the  time 
of  describing  AB  (considered  as  infinitesimal)  is 

AB/V2pOA  cos  0 . 

If  we  pnt  r for  OA,  our  condition  gives  at  once 

dr 

d / .2r  ^ dd 
d9  V 0cos0~y2y7co*0  * 

where  * is  the  length  of  the  arc  OA.  This  equation  is 
easily  integrated,  and  the  resulting  relation  is 
rs-nssin20, 

which  belongs  to  tbo  well-known  lamniscate  of  Bernoulli. 
From  its  form  we  see  that  the  vertical  line  from  which  0 
is  measured  is  a tangent  at  O ; so  that  the  motion  in  arc 
commences  vertically 

thaturbed  §101.  To  complete  this  elementary  sketch  of  the  dy- 
rootioiL  n a mien  of  a single  particle  ws  take  an  inatauco  or  two  of  j 
“ disturbed  motion.”  The  essence  of  this  question  is  usually  | 
that  the  disturbing  forces  are,  at  any  instant,  small  in  com*  f 
parison  with  the  forces  producing  the  motion ; so  that, 
during  any  brief  period,  the  motion  is  practically  the  samo 
as  if  no  disturbing  cause  had  been  at  work.  But,  in  time, 
the  effects  of  the  disturbance  may  become  so  great  as  entirely 
to  change  the  dimensions  and  form  of  the  orbit  described. 
Tho  mathematical  method  which  has  been  devised  to  meet 
this  question  depends  upon  what  has  just  been  said.  Tho 
character  of  the  path  is  not,  at  any  particular  instant, 
affected  by  the  disturbance;  but  its  form  and  dimensions 
ore.  lienee,  as  the  first  depends  upon  the  form,  of  tho 
equations  which  represent  it,  while  the  latter  depend  upon 
the  actual  and  relative  magnitudes  of  the  constants 
involved,  we  Bettle,  once  for  aU,  the  form  of  the  equation 
as  if  no  disturbing  cause  had  acted.  Bat  we  are  thus 
entitled  to  assume  that  the  constants  which  it  involves  are 
quantities  which  vary  with  the  time  in  consequence  of  tho 
slight,  but  persistent,  effects  of  the  disturbance.  And,  as 
we  know  that,  if  at  any  moment  tho  disturbance  were  to 
cease,  the  motion  would  forthwith  go  on  for  ever  in  the 
orbit  then  being  described,  we  may  assume  that  in  the  ex- 
pressions for  the  components  of  the  velocity  no  terms  occur 
depondiug  on  the  rate  of  alteration  of  the  values  of  the 
constants.  This,  as  will  be  seen  below,  very  much  simpli- 
fies the  mathematical  treatment  of  such  questions. 

Suppose  a cycloidal  pendulum*  ora  simple  pendulum  vibrating 
through  very  small  arcs,  U j be' svbjrrtr.il  to  a simple  Aanrlmic  dis- 
turbance in  the  direction  of  Us  motion.  Tho  equation  of  motion 
will  obviously  be  of  the  form 

0 + nf0- A count , 

where  n*  - l/g , as  in  g 134 . 

The  integral  of  this  equation  is 

0-pco*(w/  + Q)  - -j  costs*. 

We  see  then  that  the  mult  is  tho  superposition  of  a new  simple  j 


harmonic  motion  on  the  natural  simple  harmonic  motion  of  tBe 
undisturbed  bob,,  and  that  it  1*  altogether  independent  of  the 
amplitude  and  phase  of  tho  undisturbed  motion.  So  long  as  the 
disturbance  is  vtry  small,  this  new  part  of  the  motion  may  he 
neglected,  unless  in  is  very  nearly  equal  to  n.  For  in  that  case  tbs 
amplitude  of  the  disturbance  may  become  much  greater  than  that 
of  t no  original  niotion.  When  m is  equal  to  n,  the  integral  changes 
its  form,  and  we  have 

$ - Pcos  («<  + Q) + Ag^rin  nt . 

This  shows  that,  iu  the  special  case  of  a disturbance  of 
the  same  period  as  the  undisturbed  motion,  the  nature  of 
the  motion  is  entirely  changed.  Thus,  suppose  the  pen 
dulum  to  be  at  rest  at  its  lowest  point  when  the  disturb-' 
ance  is  applied ; then  we  have  merely 

0-hJ-  sin  »/, 

a simple  harmonic  motion  whose  amplitude  increases  in 
proportion  to  tbs  time  elapsed  since  the  disturbance  com- 
menced. 

§ 162.  As  another  illustration,  suppose  the  point  of  sus- 
pension  of  a simple  pendulum  to  hare  a simple  harmonic  don  <iu- 
motion  of  small  amplitude  »»  a horizontal  line.  turbid. 

Hers  tbs  equations  of  motion  are  (to  horizontal  and  vertical  axoa) 

ml- 

But  if  we  suppose  the  oscillations  to  be  small,  we  rosy  write  x - 1 - 
19,  y-l,  where  l is  the  length  of  the  pendulum,  and  $ the  angle  it 
makes  with  the  vertical.  Then  wo  have 

f-I#  + |-tf  + Acosmf,  suppose,  andf-O. 

Hence  »j-T, 

and  /0  + Acoesif- -p0, 

which  is  precisely  the  equation  of  the  preceding  investigation. 

.We  see  from  this  how  to  explain  the  somewhat  puzzling  Motion 
phenomenon  which  we  observe  when  we  produce  complete  ° * *am 
Totations  of  a stone  in  a sling  by  a comparatively  trifling 
motion  of  the  hand.  All  that  is  necessary  is  that  the 
hand  should  have  a slight  to  and  fro  horizontal  motion,  in 
a period  nearly  equal  to  that  in  which  the  sling  and  stone 
would  vibrate  as  a pendulum.  This  result  of  particle  kine- 
tics is  (like  that  in  § 1 Cl ) of  great  value  in  other  branches 
of  physics,  especially  sound,  light,  and  radiant  heat 

To  illustrate  tho  general  principle,  let  us  take  the  case  of  one  WsturV 

geoeroSls 

d-e+e,, 

where  0 represents  the  normal  force,  and  0,  the  abnormal  or  dit-. 
turbing  force.  Leaving  out  0t  for  tho  moment,  let  the  integral  of 
0-0  be 

0,  0. 

in  which  a stid  0 are  two  arbitrary  constants.  Vie  may  now  sup- 
pose a and  0 to  he  variable  in  such  a way  that  the  equation  shall 
still  be  satisfied  by  this  value  of  9 when  the  disturbing  forces  artr 
included.  This  imposes  only  one  condition  on  the  two  independent 
quantities  a and  0,  so  that  to  determine  them  completely  we  must 
impose  s second.  This  we  do,  a*  already  explained,  by  making  the 
expression  for  tho  speed  independent  ot  the  rate*  of  alteration  of 
a and  0*  and  vre  gain  the  advantage  that  oar  solution  will  accord 
at  every  instant  with  what  would  b«  the  actual  future  motion  if 
tlis  disturbance  were  suddenly  to  ccaso.  Tho  speed  is 
d-/(«)e+/(4)A+/(<). 

Wo  therefore  assume 

r(«)a+/ (£4-0. 

Taking  account  of  thia  and  differentiating  again,  we  have 

Hence  we  hare,  fur  tho  dr  termination  of  a and  0,  tho  equation* 

d da  d d&  _ 


must  bo  of  tbo  form 
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Til  CIO  riro  the  values  of  ~ and  so  completely  wlvo  the 

® at  ut 

problem. 

§ 163.'  In  ft  somewhat  similar  way  we  may  treat  the 
affects  of  a slight  disturbance,  made  once  for  all,  in  the 
motion  of  a particle  describing  a definite  path  under  given 
forces.  A single  example  must  suffice. 

. Thus,  ‘we^hare  in  an  elliptic  orbit  about  the  (mm,  $ 144  (9), 


A-a.i!.  JL. 

X r 2* 

At  the  end  of  the  major  axis  farthest  from  the  foe  as  this  becomes 

V*—£  — . 

a 1 +s 

Kow  if  st  this  point  Y be  made  V +■  8V,  without  change  of  direc- 
lion,  ws  have  the  condition  that  in  the  new  orbit  a(l+«)  shell 
have  the  same  value  as  in  the  old,  since  this  will  still  be  the 
speidal  distance. 

Hence 


*{•(1 +♦)}-•( 

iV«V--£  A-. 
a 1+s 


wad 


which  determine  the  incrcaw  of  the  major  axis  and  the  diminution 
of  the  cxcentricity ; and  the  same  method  is  applicable  to  more 
complicated  cases. 

A very  excellent  series  of  examples  of  the  elementary 
geometrical  treatment  of  disturbed  orbits  Is  to  bo  found  in 
Airy’s  Gravitation. 


Third  Law  Kinetics  of  Two  or  More  Part  ides. 

§ 1C4.  We  have,  by  means  of  the  first  two  laws,  arrived 

1 at  a definition  and  a measure  of  force,  and  have  found  how 

* to  compound,  and  therefore  how  to  resolve,  forces,  and  also 
how  to  investigate  the  conditions  of  equilibrium  or  motion 
of  a single  particle  subjected  to  given  forces.  But  more  is 
required  before  we  can  completely  understand  the  more 
complex  cases  of  motion,  especially  those  in  which  we 
have  mutual  actions  between  or  amongst  two  or  more 
bodies, — such  as,  for  instance,  tensions  or  pressures  or 
transference  of  energy  in  any  form.  This  is  perfectly 
supplied  by  the  third  law,  on  which  Newton  comments 
nearly  as  follows. 

* § 163.  If  one  body  presses  or  draws  another,  it  is 
pressed  or  drawn  by  this  other  with  an  equal  force  in  the 
opposite  direction.  If  any  one  presses  a stone  with  his 
finger,  his  finger  is  pressed  with  an  equal  force  in  the 
opposite  direction  by  the  stone.  A hone,  towing  a boat 
on  a canal,  is  dragged  backwards  by  a force  equal  to 
that  which  he  improves  on  the  towing-rope  forwards.  By 
whatever  amount,  and  in  whatever  direction,  one  body  has 
its  “ motion”  changed  by  impact  upon  another,  this  other 
body  has  its  “ motion  ” changed  by  the  same  amount  in  the 
opposite  direction  ; for  at  each  instant  during  the  impact 
they  exerted  on  aach  other  equal  and  opposite  pressures. 
When  neither  of  the  two  bodies  has  any  rotation,  whether 
before  or  after  impact,  the  changes  of  velocity  which  they 
experience  are  inversely  as  their  masses.  When  one  body 
attracts  another  from  a distance,  this  other  attracts  it  with 
an  equal  and  opposite  force. 

§ 166.  We  snail  for  the  present  take  for  granted  that  the 
mutual  action  between  .two  particles  may  in  every  case  be 
imagined  as  composed  of  equal  and  opposite  forces  in  the 
straight  line  joining  them,  two  sach  equal  and  opposite 
forces  constituting  a “ stress  ” botween  the  particles.  From 


this  it  follows  tluit  the  sum  of  the  quantities  of  motion,  < 
parallel  to  any  fixed  direction,  of  the  particles  of  any  v*Uon 
system  influencing  one  soother  in  any  possible  way,  tun^  ^ 
remains  unchanged  by  their  mutual  action;  also  that  the 
sum  of  the  moments  of  momentum  of  all  the  particles  of  mom*-- 
round  any  line  in  a fixed  direction  in  space,  and  pftaingten"' 
through  any  point  moviug  uniformly  in  a straight  line  in 
any  direction,  remains  constant.  From  the  first  of  these 
propositions  we  infer  that  the  centre  of  mass  of  any  system 
of  mutually  influencing  particles,  if  in  motion,  continues 
moving  uniformly  in  a straight  line,  except  in  so  far  as 
the  direction  or  s}>eed  of  its  motion  is  changed  by  stresses 
between  the  particles  and  some  other  matter  not  belonging 
to  the  system ; also  that  the  centre  of  mass  of  any  system 
of  particles  moves  just  as  all  their  matter,  if  concentrated 
in  a poiot,  would  move  under  the  influence  of  forces  equal 
and  parallel  to  tho  forces  really  acting  on  its  different 
parts.  From  the  second  we  infer  that  the  axis  of  resultant 
rotation  through  the  centre  of  mass  of  any  system  of 
particles,  or  through  any  point  either  at  rest  or  moving 
uniformly  in  a straight  line,  remains  unchanged  in  direc- 
tion, and  the  sum  of  momenta  of  momentum  round  it 
remains  constant,  if  the  system  experiences  no  force  from 
without,  or  only  forces  whose  resultant  passes  through  the 
centre  of  inertia  of  the  system.  This  principle  is  some- 
times called  “conservation  of  areas.”  a very  misleading 
designation.  • 

§ 167.  Newton’s  scholium,  which  we  treat  as  a fourth  comu- 
law,  points  out  that  resistances  against  acceleration  are  to 
be  reckoned  as  reactions  equal  and  opposite  to  the  actions  •choHum 
by  which  the  acceleration  is  produced.  Thus,  if  we  consider 
any  one  material  point  of  a system,  its  reaction  against 
acceleration  must  be  equal  and  opposite  to  the  resultant  of 
the  forces  which  that  point  experiences,  whether  by  the 
actions  of  other  parts  of  the  system  upon  it,  or  by  tho 
influence  of  matter  not  belonging  to  the  system.  In  other 
words,  it  must  be  in  equilibrium  with  these  forces.  Hence 
Newton's  view  amounts  to  this,  that  all  the  forces  of  the 
system,  with  the  reactions  against  acceleration  of  the 
materia)  points  cots  posing  it,  form  groups  of  equilibrating 
systems  for  these  points  considered  individually.  Hence, 
by  the  principle  of  superposition  of  forces  in  equilibrium, 
all  the  forces  acting  on  points  of  the  system  form,  with 
the  reactions  against  acceleration,  an  equilibrating  set  of 
forces  on  the  whole  system.  This  is  the  celebrated 
principle  first  explicitly  stated  and  very  usefully  applied  principle. 
by  D’Alembert  in  1742,  and  still  known  by  his  name. 

§ 168.  Thus  Newton  lays*  in  an  admirably  distinct  and 
compact  manner,  the  foundations  of  the  attract  theory  of  eoency 
“ energy,”  which  recent  experimental  discovery  has  raised 
to  the  position  of  the  grandest  of  known  physical  laws. 

He  points  out,  however,  only  its  application  to  mechanics. 

The  actio  atjentist  as  ho  defines  it,  which  is  evidently 
equivalent  to  the  product  of  the  effective  component  of 
the  force  into  the  velocity  of  the  point  at  which  it  acta, 
is  simply,  in  modern  English  phraseology,  the  rate  at 
which  tho  agent  works,  called  tho  “power”  of  tho  agent 
The  subject  for  measurement  here  is  precisely  the  Bama  a* 
that  for  which  Watt,  a hundred  years  later,  introduced  tho 
practical  unit  of  a “ horse-power,”  or  tho  rate  at  which  an 
agent  works  when  overcoming  33,000  times  the  weight  of 
a pound  through  the  distance  of  a foot  in  a minute, — that 
is,  producing  330  foot-pounds  of  work  per  second.  The 
unit,  however,  which  is  most  generally  convenient  ia  that 
which  A^ewton’s  definition  implies,  namely,  tho  rate  of 
doing  work  in  which  tho  unit  of  work  or  energy  is  produced 
in  the  unit  of  time. 

§ 169.  Looking  at  Newton’s  words  in  this  light,  we  see 
that  they  n*ay  be  converted  into  the  following : — 

“Work  don*  on  any  system  of  bodies  (in  Newton’s 
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W*wtdSYsta  foment,  tlie  parts  of  any  modi  i no)  lias  its  equivalent  4 and 
«hpii(u&in  work  done  against  friction,  molecular  forces,  or  gravity, 

P there  be  no  acceleration  ; but  if  there  be  acceleration,, 
part  of  the  work  is  expended  in  overcoming  tlio  resistance 
Jo  acceleration,  and  the  additional  kiuetic  eucrgy  developed 
N equivalent  to  the  work  so  spent." 

hen  part  of  the  work  is  done  against  molecular  forces, 

Si  in  bending  a spring,  or  against  gravity,  as  in  raising  a 
eight,  the  reeofl  of  the  spring  and  the  fall  of  the  weight 
pre  capable,  at  any  future  time,  of  reproducing  the  work 
originally  expended.  But  in  Newton's  day,  and  long  after* 
wards,  it  was  supposed  that  work  was  absolutely  lost  by 
friction. 

§ 170.  If  a system  of  bodies,  given  either  at  rest  or  in 
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tliafc  is,  On  flint  of  the  kinetic  and  jiotrntinl  eturtfiet  it  con- 
4tant.  This  is  called  tlio  “ conservation  of  energy.” 

In  abstract  dynamics,  with  which  alone  this  article 
is  concerned,  there  is  loss  of  energy  by  friction,  impact, 
Arc.  This  we  simply  leave  as  loss,  to  be  accounted  for  by 
Thermodynamics. 

§ 172.  Hitherto,  as  we  have  bceu  dealing  with  the 
motion  of  a single  particle  only,  we  have  uot  required  the 
assistance  of  even  the  third  law.  For,  in.  those  cases, 


motion,  be  influenced  by  no  forces  from  without,  the' sum  of  j 33“  ° T,  t*  m Ui°*e  ^ 

thu  kinetic  energies  of  all  its  parts  is  augmented  in  any  time  ' T ‘or™™**  E>ve», 

by  un  amount  oqual  «q  the  *hote  .0*  done  iu  <J  ,im„  I *»  ™ 
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by  the  stresses  which  we  may  imagine  as  taking  place 
between  its  points.  When . the  lines  in  which  these 
stresses  att  remain  all  unchanged  in  length,  the -sum  of 
the  kinetic  energies  of  the  whole  system  remains  constant. 
H,  on  the  other  hand,  one  of  these  lines  varies  in  length 
during  the  motion,  the  stress  in  that  line  will  do  work  or 
will  consume  work,  according  as  the  distauce  varies  with 
V against  it 

§ 171.  Experiment  has  shown  that  the  mutual  actions, 
between  the  parts  of  any  system  of  natural  bodies  always 
perform,  or  always  consume,  the  same  amouut  of  work 
-during  any  motion  whatever,  by  which  the  system  cau 
pass  from  one  particular  configuration  to  another ; so  that 
each  configuration  corresponds  to  a definite  amount  of 
kinetic  energy.  Hence  no  arrangement  is  possible  in 
which  a gain  of  kinetic  energy  can  be  obtained  when  the 
system  is  restored  to  its  initial  configuration;  In  other 
Words,  “ the  perpetual  motion  ” is  impossible. 

Fotautiai  The  “potential  energy"  (§  113)  of  such  a system,  in  the 
configuration  which  it  has  at  any  instant,  is  the  amount  ol 
work  that  its  mutual  forces  perform  during  the  passage 
of  the  system  from  any  one  chosen  configuration  to  the 
>con figuration  at  the  time  referred  to.  It  is  generally 
-convenient  so  to  fix  the  particular  configuration  chosen  for 
the  zero  of  reckoning  of  potential  energy  that  the  potential 
energy  in  every  other  configuration  practically  considered 
•hall  be  positive. 

As  particular  instances  of  this  we  may  notice  many  of 
the  results  already  given  : for  instance,  the  ordinary  expres- 
sion for  the  velocity  acquired  bv  a falling  stone  (§  28), 
if.  »0x;  for  here  Jmt*2  is  the  kinetic  euergy  acquired, 
vhile  mg.z  is  the  work  done  by  the  weight  (mg)  during  the 
falL  Similarly,  we  have  in  the  motion  of  a planet,  the  ex- 
pression®2 /i{  “ “ ~ which  leajla  to  at  ~ (ri  “ *)- 

Here  — is  the  “ mean  rains"  of  the  force  for  distances  from 

r to  rv  and  therefore  the  right-hand  side  is  the  work  done 
by.  the  force,  while  the  left-hand  side-  is  the  increase  of 
kinetic  energy  produced. 

To  put  this  in  *n  analytical  form,  wc  hare  merely  to  notice  that; 
by  what  has  just»bcen  said,  the  value  of 

2/(x5+t£+z!>' 

u independent  of  the  paths  pur  ued  from  the  initial  to  the  finnl 
positions,  and.  therefore  that 

2(Xrfx  + Ydy  + Zds) 

is  s complete  differential.  If,  in  accordance  with  what  has  just  I 
been  uid,  this  be  called  - rfV,  V is  tbo  potential  cuargy,  end 

Xj-»  .... 

Also,  by  the  Mcoud  law  of  motion,  if  ®»,  be  the  mass  of  a particle 
of  the  system  whose  coordinates  axe  Xj,  p„  a,  we  liavo 

- X, , lx.  - Ac. 

di- 


gcoraetrical  circumstances  of  the  constraint  supplied  the 
u.eans  of  determining  it.  In  fact  we  were  uot,  in  any 
case,  concerned  with  reaction ; or,  to  use  the  more  modern 
form  of  expression,  wo  were  engaged  with  one  half,  only, 
of  a stress.  When  a stone’s  motion  was  investigated,  no 
account  was  taken  of  the  stone’s  attraction  for  the  earth  ; 
when  wo  dealt  with  central  forces,  the  centre  was  supposed 
to  be  fixed;  and,  even  in  the  cases  in  which  variable 
constraint  was  supposed,  the  curve  which  produced  it  was 
assumed  to  move  in  a manner  absolutely  determined 
beforehand,  and  iu  no  way  affected  by  the  reaction  of  the 
mass  acted  upon. 

But,  in  nature,  circumstances  are  not  so  simple. 

Though,  for  all  practical  purposes,  we  may  calculate  the 
motion  of  an  ordinary  projertile  as  if  its  attraction  had  no 
influence  upon  the  motion  of  the  earth,  we  cannot  do  so  in 
the  case  of  the  motion  of  the  moon  about  the  earth.  The 
mass  of  the  moon  is  about  ^th  of  tbit  of  the  earth,  and 
its  gravitation  effects  on  the  motion  of  the  earth  cannot  be 
neglected.  The  mooD,  in  fact,  moves  faster  round  the  earth 
than  would  a projectile  of  less  mass,  though  moving  iu 
precisely  the  same  relative  orbit  (§  146).’  If  the  earth’s 
motion  were  not  accelerated  by-tbe  reaction  of  the  moon, 
the  sole  crest  of  the  lunar  tide-wave  would  be  on  the  side 
of  the  earth  next  the  moon,  and  there  would  be  full-tide 
once  only  in  a siogle  rotation  of  the  earth  about  its  axis. 

We  need  not  give  further  instances  here ; they  will  pre- 
sent themselves  in  almost  every  case  we  Invcstigata 

§ 173.  To  give  a general  notion  of  the  applications  of,  Kxampie* 
and  necessity  for,  the  third  law,  we  choose  a few  special  "*^hlrd 
cases,  selected  so  as  to  cive,  in  short  compass,  a sufficiently 
general  glance  at  the  whole  subject, 

We  take,  first,  the  case  of  two  stones  OT  bulleta  con-  Atwood** 
nected  by  an  incxtenrible  ktriug.  passing  over  a smooth  raac  **■ 
pulley. . Let  their  masses  be  m and  m\  Our  physical 
condition  is  that  the  tension  of  the  string,  whatever  be  its 
•value,  is  the  same  throughout ; and  this  is  accompanied  by 
the  geometrical  condition  that  the  length  of  the  string  is 
constant,  or  that  the  speeds  of  the  two  masses' are  equal 
but  in  opposite  directions.  Hence  the  amounts  of  intrease 
.of  momentum  in  a .given  time  are  as  the  masses.  But 
they  arc  also  as  the  forces,  by  the  second  law.  Thus 
m : m' : i T - mg : iw'p  - T . 

This  gives,  at  once, 


so  that  the  whole  downward  force  on  « ' 

, „ ,m'  - in 

m— r- — g, 

9 m+iar 

and  the  whole  upward  force  ou  m is 


The  motion  of  the  system  is  therefore  of  precisely  the  same 
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character  as  that  or  a freo  mass  falling  in  a vertical  tine, 
hut  the  acceleration  is  less,  in  the  ratio  of  the  difference  of 
the  two  masses  to  their  sum. 

§ 174.  This  is  tho  essence  of  the  arrangement  called 
AttvoocCs  Machine,  which  used  to  bo  employed  for  the  demon- 
stration (in  a rough  way)  of  the  first  and  second  laws  of 
'motion,  in  certain  simple  coses.  The  main  feature  of  the 
method  is  the  artificial  reduction  of  the  acceleration,  so  that 
the  motion  of  the  falling  body  is  rendered  slow  enough  to  bo 
followed  by  the  eye  with  some  degree  of  accuracy.  To  prove 
the  first  law,  a bar  of  metal  was  laid  across  one  of  two  equal 
masses  suspended  as  in  tbo  example ; and  the  system  was 
allowed  to  move  under  acceleration  until  the  preponderat- 
ing moss  passed  through  a ring  which  arrested  tho  bar. 
The  subsequent  motion,  with  no  acceleration,  was  then 
observed  by  noting  the  passage  of  the  falling  mass  in  front 
of  a vertical  scale,  while  tho  observer  also  listened  to  the 
ticking  of  a peudulum  escapement.  For  the  verification  of 
the  second  law,  so  far  as  uniform  force  is  concerned,  the 
Appiratas  was  adjusted  by  trial  so  that  tho  extra  load  was 
detached  from  the  preponderating  mass  after  1,  2,  3,  dec., 
beats  of  the  pendulum;  and  the  subsequent  uniform 
Bpeed  was  found  to  be  nearly  in  proportion  to  these 
numbers.  And,  again,  to  prove  that  momentum  acquired 
is,  aeteris  paribus,  proportioual  to  the  force,  the  effects  of 
bars  of  different  masses  were  comnared  by  the  same 
process. 

If  x and  l - x-  be  the  portions  of  the  string  on  opposite  sides  of 
the  pulley  at  timo  t,  we  have 


di*~  g~ 


.d* 


-(1  - x)  - nJg  - T — - m'X. 


Hence  by  elimination  of  T we  ua  a 


and  by  elimination  of  X 

T—  -H^Lg  as  before, 
m + m 

When  one  of  the  masses  is  vibrating  pendulum-wise,  the  problem 
assumes  a very  much  more  difficult  aspect.  We  will  take  it  later 
as  an  example  of  the  application  of  Lagrange's  general  method. 

§ 175.  Let  us  now  suppose  these  masses,  so  connected, 
to  be  thrown  like  a chain-shot  We  see  by  § 106  that  their 
centre  of  inertia  moves  as  if  the  masses  were  concentrated 
there.  Also  that  the  moment  of  {nomeotura  is  unaffected. 
Hence  we  have  only  to  find  the  initial  position  and  motion 
of  the  centre  of  inertia,  and  tho  plane  and  amount  of  the 
initial  moment  of  momentum ; and  tho  complete  determina- 
tion of  the  motion  follows.  This  case  is  precisely  the  sarno 
as  that  of  a well-thrown  quoit,  the  rotation  of  which  is 
about  its  axis  of  symmetry.  It  is,  so  for  as  § 166  goes, 
the  case  of  au  ill-thrown  quoit,  which  appears  to  wabble 
about  in  an  irregular  manner.  But  these  are  matters 
properly  to  bo  treated  under  Kinetics  of  a Rigid  System. 

§ 176.  Suppose,  next,  two  masses  m.  and  to  be  con- 
nected together  by  an  elastic  string,  tne  extension  of  the 
string  being  proportional  to  the  tension.  Let  w,  be  held 
in  the  hand,  while  hangs  at  rest  Then  let  the  system 
be  allowed  to  folL  What  is  the  nature  of  the  motion! 
Without  mathematical  investigation  it  is  easy  to  see  that, 
the  moment  the  masses  are  left  free  to  fall,  the  tension  of  the 
stretched  string  will  gradually  draw  them  together.  When 
it  has  thus  contracted  to  its  normal  length,  l,  the  relative 
speed  of  the  two  masses  will  have  a definite  value.  This 
will  continue  to  be  the  relative  speed  until  they  have 
passed  one  another  and  again  arrived  at  a mutual  distance 
L At  that  instant  the  tension  of  the  string  comes  into 
iplay  again  ; the  relative  speed  becomes  less  and  less,  finally 
ivauishing  when  the  distance  between  tbo  mosses  is  what 


it  wa$  at  starting.  Then  the  relative  speed  becomes 
again  lone  of  approach,  increasing  steadily  till  the  dis- 
tance between  the  masses  is  l.  This  maximum  speed  of 
approach  continues  till,  after  again  passing  one  another* 
the  particles  once  more  reach  the  relative  distance  l.  And 
so  on.  All  this  time,  however,  their  common  centre  of 
inertia  has  been  steadily  falling  with  uniformly  accelerated 
speed,  as  if  the  masses  had  been  concentrated  at  it  into* 
one.  Since  l is  tho  unstretclied  length  of  the  string,  if 
wo  call  E its  modulus  of  elasticity,  its  tension  at  any  other 
length.  A,  is 


by  Hooke's  law.  Hence,  if  initially  were  at  the  origin, 
and  the  axis  of  x bo  taken  vertically  downwards,  wo  have 
for  the  iuitial  coordinate  of  ma 

When  the  mewses  are  moving,  the  third  law  informs  os  that  the 
tension  of  tlie  string  act*  equally  and  in  oppo«its  direction*  on 
them.  Thus  the  equations  or  motion  ana 
— viiP  + T, 

By  eliminating  T wo  hnve  at  once 

But  * «,*,  + mJxi-(m,  + i!4){, 

if  £ bo  tbe  coordinate  of  the  centre  of  inertia  of  the  two  masses. 

Hence 

t-9. 


the  ordinary  equntion  Tor  the  fall  of  a stone.  Thus 
tnlxi + ntfy  - A + B t + Rm,  + «,)$(•. 

Since  *|-0,  xj-0,  + 1 **-0,  when  f-0,  we  have 

A"”,‘(!L?+1  )*'  B“°* 

and  thus  w1Xi  + Mtrt-Mt^!~£  + 1 V ♦ !(»•+*•* 

So  long  as  xt  -*,>f  we  have  also 


Hence,  multiplying  the  lint  of  the  equations  of  motion  by  *s* 
and  tbe  eocond  by  wq,  aud  taking  tbo  difference,  we  havo 

- 1 ). 

Tbe  ;ntegnl  U 

y,-r,-(+Pco^^  + Q), 


where 


Also,  by  the  data  at  starting,  we  have 


<j-o.  p-y 


Hence,  finally. 


t? + » )*+ «*> + ^ 

whence  the  value  of  xt  can  easily  be  found. 

As  soou  as  we  have  nt>i*  these  values  cease  to  represent  the 
coordinates  of  the  two  masses,  because  they  are  deduced  from 
equations  involving  constraint  which,  in  the  case  supposed,  has 
ceased  for  a time. 

At  the  instant  n*-  [w  the  relative  speed  of  the  masses  is 


m,ol  /(?■*,  + 

L V/  NqMgf  # 

aud  the'r  distance  l.  * 

This  distance  diminishes  thenceforward  with  tho  above 


speed  until  tho  uppermost  stone,  having  passed  tbe  lower 
one,  falls  below  it  to  a distance  l.  Wo  must,  in  order  to 
trace  the  next  part  of  tho  motion,  reapply  tbe  differential 
equations  above, — integrating  thorn,  and  determining  the 
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constants  by  tbo  new  conditions. " This  wo  leave  to  the 
reader. 

Complex  § 177.  Next  let  os  take  the  case  of  a Complex  Pendu- 
/*»», — tlie  motion  of  two  or  more  pellets  attached,  at 
different  points,  to  the  same  thread,  supported  at  one 
end.  The  geueral  solution  of  this  question  presents  con- 
afderable  difficulties,  but  if  wo  confine  our  attention  to 
alight  disturbances  it  is  easily  treated  by  very  elementary 
processes.  In  fact,  just  as  a simple  pendulum,  slightly 
disturbed  in  a vertical  plane,  has  simple  harmonic  motion 
which  may  be  regarded  as  the  resolved  part  of  conical 
petid ulum  motion,  so  we  may  treat  of  a complex  conical 
pendulum,  and  resolco  its  motions  parallel  to  any  vertical 
plane. 

If  there  be  but  two  masses  attached  to  the  string,  it  is 
dear  that  they  muBt,  if  the  motion  is  to  be  a persistent 
conical  one,  be  always  in  one  vertical  plane  with  the  point 
of  suspension.  And  there  are  obviously  two  dispositions  of 
the  string  which  are  consistent  with  kinetic  stability. 

Let  A (fig.  54)  be  the  point  of  suspension,  then  the 
masses  may  rotate  steadily  in  either  of  the  two  configurations 
sketched.  To  keep  either  mass  A A 

moving  in  a horizontal  circle, 
nil  that  is  required  is  that  the 
resultant  force  on  it  shall  be 
horizontal,  directed  towards 
the  centre,  and  producing  an  Q 
acceleration  equal  to  V*/R, 
as  in  § 34.  Let  the  whole 
system  turn  with  angular  ve- 
locity <i>,  and  let  the  lengths 
of  the  strings  be  a and  b,  their 
directions  making  angles  0,  <f> 
with  the  vertical 

We  will  treat  only  the  case  E 
in  which  these  angles  are  so 

small  that  the  arcs  may  be  written  in  place  of  their  sinea.' 
Then  vi  requires  a horizontal  resultant  force  maOtt* 
directed  towards  the  axis,  and  M requires  M(a0  + &<£)<o* 
similarly  directed.  Also,  as  the  strings  are  both  very 
nearly  vertical,  the  tension  of  the  lower  string  may  be 
taken  as  the  weight  of  M,  and  that  of  the  upper  as  the 
Bum  of  the  weights  of  M and  m.  Treating  it,  then,  as  a 
statical  problem,  we  have  for  the  mass  m 
mnW -(M  + w)y0- 3fy£ ; 

and  for  M 

+ jr<7£ , 

These  formulae  correspond  to  tho  first  configuration,  but  a 
change  of  sign  of  <f>  adapts  them  to  the  second. 

These  two  equations  involve  three  unknown  quantities 
0,  <f>.  But  the  ratio , only,  of  0 and  <f>  is  involved, 
so  that  two  equations  are  sufficient.  [We  have  confined 
ourselves  to  small  values  of  0 and  6,  but  have  not  assigned 
any  limit  to  their  smallness ; so  that  their  ratio  has  still 
an  infinite  range  of  values.] 

Eliminate  the  ratio  +j$  between  the  two  equations; 
and  we  have,  putting  tjr  for  gju»\ 

Ala* + «)*-■«), 
or  (fp-a)(^-6). 

It  is  clear  that,  because  the  right-hand  member  is  essentially 
less  than  abt  there  are  always  two  real  values  of  & both 
positive,  but  one  greater  than  the  greater  of  a , b,  the  other 
less  tha%  the  lesser.  These  correspond  to  two  values 
of  $j0,  one  positive,  the  other  negative. 

§ 178.  The  most  general  motion,  then,  of  the  double 
complex  pendulum,  wheu  it  vibrates  in  one  plane,  con- 
sists (for  each  of  the  masses)  of  the  resultant  of  two  simple 
harmonic  motions,  whose  periods  nre 
2*/*-2 


$ having  one  or  other  of  the  two  positive  values  given 
by  tho  equation  above,  and  being  therefore  the  length  of 
the  equivalent  simple  pendulum.  Thus  the  doable  com- 
plex pendulum  supplies  at  once  the  mechanical  means  of 
tracing  (by  ink,  sand,  electric  sparks,  Ac.,  § 156)  a 
graphical  representation  of  the  composition  of  two  simple 
harmonic  motions,  of  different  periods,  in  one  line. 

Analytically  thus.  For  any  displacement  in  one  plane  w»  bare, 
9 and  <p  being,  as  before,  tbo  deflexions  and  T,  T the  tensions  o t 
tbo  strings, 

sia(~  )*rin0-  -Tsinfl+Tsin^, 

e'aatf-mp  - Tcos0  + Teoe£, 

M^^y(a«in0  + 3sin$)—  -Tmn^ 

M^y (a  coa  + decs  • My  - Tooe ^ , 


font  equations  to  determine  9,  •$>,  T,  and  T.  They  become  much 
more  manageable  if  we  assume  that  9 and  + are  ao  small  that  their 
aqaerse  may  be  neglected.  For  then  we  hare  sinf— 0%  cot 9—1+ 
Ac.,  and  the  equations  become 

Kind  - -T0+T>,  O-siy-T+T t 

M(od T'*.  O-My-r. 

Thus  T— My,  T— (M  + w»ly, 

and  we  have  ma$—  -(Ji+vOytf  + My^, 
od+hd—  -y*. 

Introducing  an  arbitrary  multiplier  A,  we  bare 

(£-)’ | (»  + *)««  + **  | 

If  we  choose  A eo  that 


A b 


a-M 


(m  •hA)a“lI  + Bs”*’ 

the  equation  can  be  pat  in  the  form 


to 


Now  (1)  is  a quadratic  equation  in  A,  and  has  obvioosiy  real  roots^ 
a positive  root  greeter  than  to.  and  a negative  root  numerically 
leas  than  m.  Write  (1)  as  the  equation  of  an  hyperbole.  In  the  form 
Kb  a-M 

and  we  see  that  A + m-0  is  an  asymptote.  Tbs  branch  on  th® 
positive  aide  of  thie  asymptote  lie*  mainly  below  the  axis  of  A. 
But  ^ is  positive  for  A-  M,  and  also  for  A— 0. 

Hence  A must  pass  through  the  value  zero  while  A is  greater  than 
M,  and  for  another  value  of  A between  zero  and  - «.  But  it  is 
obvious  that,  for  each  of  these  values  of  A,  m + A Is  positives 
Hence  the  equation  may  bq  written 

(«c)  (*+«♦)•  -*V+^)i 


where  e and  is  have  two  sets  of  real  values  given  as  above  ; and  thus 
we  have  the  complete  solution,  with  the  four  requisite  arbitrary  con- 
stants, in  the  form 

# + e/#-P1coa(«,<+Ql), 
tf  + e.f-P.coefV  + Q,). 

This  applies  to  every  possible  set  of  values  of  a,  i,  n,  U ; for.  as 
we  have  eeen,  the  two  reloce  of  a are  essentially  different,  a lftf 
to  long  at  neither  of  the  matter  becomes  zero.  Thus,  in  this  parti- 
cular case,  we  are  not  met  by  the  difficulty  of  equal  roots.  But  it 
i*  very  interesting  to  contrast  this  cate,  when  m is  much  greater 
than  M.  and  o-6,  with  the  case  discussed  in  f 162  where  the 
point  of  suspension  of  a simple  pendulum  Jus  a horizontal  simple 
harmonic  motion  of  the  period  of  the  pendulum  and  in  the  vertical 
plan*  in  which  it  vibrates.  There  the  oscillations  increase  inde- 
finitely ; here  they  are  in  all  cases  essentially  finite,  in  accordance 
with  the  assumptions  made.  There  is,  in  fact,  no  increase  of  the 
energy  of  the  system. 

A very  .light  modification  of  tho  proews  girts  os  tbs 
resalt  of  small  displacements  not  in  one  plane. 


Kinetic*  of  a SfUcm  of  Fret  Particle t. 

§ 17$.  A system  of  free  particles  is  subject  only  to  their 
mutual  attractions ; to  investigate  the  motion  of  the 
system. 
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Ut,  *t  rime  <,  r„  y„  t.  he  the  coonliustri  of  the  particle 
whose  mare  ie  and  let  d'(D)  be  the  lew  of  attraction.  le  t gr, 
express  the  distaocc  twtwrea  the  particles  «,  and  el, ; then  we 
have,  for  the  motion  of  in, , 

. . 0). 


| M,*w»V.)?~f 1 ! 

b_s  | 


(2), 

<«>. 


4H, 

"1(0*  - ( ”•  ' ^ xrm 

with  aimilar  equation*  for  each  of  the  others,  the  summations 
being  taken  throughout  the  system.  Before  wo  can  make  any 
attempt  at  a solution  of  these  equations,  we  must  know  their  num* 
bcr,  and  the  laws  of  attraction  between  the  eever»l  pairs  of  particles. 
But  some  general  theorems,  independent  of  these  data,  may  easily 
be  obtained. 

Conaer>  ' - First,  wo  have  Conservation  of  If  omentum.  In  the  expression 


ration  of 


for  m, 


df  * 


we  ha-'  .'.a  term  *J  , 

r* 

Hence,  if  we  add  all  the  equation*  of  the  form  (1)  togather,  the 
result  wiU  be 


and  ia  m,  ^ »e  bars 


....  -0; 

or 

Similarly  — *»-<>.  »nd  ^J(*)-0, 

where  (|  109)  X,  #,  I ie  the  centre  of  ioortie  of  the  eyetem. 

The-88  equations  show  that  the  speed  of  the  centre  of 
inertia  parallel  to  eaoh  of  the  coordinate  axes  remains 
invariable  during  the  motion ; that  is,  that  the  centre  oj 
inertia  of  the  system  remains  at  rest,  or  moves  tnih  constant 
speed  us  it  straight  line. 

Next  we  have  Conservation  cf  Moment  qf  Momentum.  * or  if  we 
multiply  in  succession  equation  (l)by  y.,  *nd  equation  (2)  fcjr  *»» 
and  subtract,  and  take  the  sum  of  all  eucn  remainder*  through  the 
system  of  equation*  of  the  forms  { 1 ) and  (2),  we  have 

Integrating  once,  we  have 

- yi)J — 2A, , 

where  the  left-hand  member  is  the  moment  of  momentum  of  the 
system  about  the  axis  of  s. 

This  equation  shows  (since  xy  is  any  plane)  that  gene- 
rally in  the  motion  of  a free  system  of  particles,  snbject 
only  to  their  mutual  attractions,  the  moment  of  momentum 
about  every  axis  remains  constant,  * 

Finally,  we  have  Cb»jm>af*os  </  Energy.  Multiply  (1)  by 
t (2)  by  ^1 , (3)  by  and,  treating  similarly  all  the  other 

equation!,  add  them  all  together.  , . , 

]y.t  ua  mnaider  the  result  as  regards  the  term  on  tha  right-hand 
side  involving  the  product 
Written  st  lei 


mgth  it  is 

ri  l. 

+ similar  terms  in  y and  sj- } 
aad  th*  portion  io  brockets  la  eqnsl  to 

- J (*,  - x,)-*(x,  - *,)  + tinnier  tern  io  1,  « ^ 


hence 


/*r  rffr  rfy  d-g  cf»  djr\  I 

S d?  +S3<sJ‘ 

+ a | V-t)  { “ *i- 


therefore,  on  integration. 

JJfmH)  + 3 { i»,*Vd(,r,)}  - H . 

Wo  see  therefore  that  tie  change  «'»  the  tin  die  energy 
of  the  tyftcm  lit  ooy  time  depende  only  on  the  relative 
dietanee*  of  the  particla  at  the  beginning  and  end  of  that 
time. 


Another  general  expreroo  fee  the  kinetic  energy  of  » system  <t 
nertkles  in  term*  of  e function  of  the  rnotnel  force.,  end  the  con- 
a training  forces  if  there  be  euch,  is  readily  found  oa  folio,  a 

If  x,  y,  s be  the  coordinates,  et  time  t,  of  the  particle  in,  we  hare 

( ^ Jlml-C*  + y’ + «’)  - 2Jie(x’  +,’  + «•)  + 2Im(zJ + pj + a) . 

But  if  X,  Y,  Z be  the  components  of  the  forces  (of  whatever  kiuc 
acting  on  tit,  we  have  (5  119) 

•nr-X,  tny-Y, 

Thus 

( ~ + jr*  + «*)  - 2J«  (*’  + r + O + +V»  + 2c) . 

This  expression  was  originally  deriaad  by  Clausius  for  application 
to  the  kinetic  theory  of  gases.  The  quantity  + f ***>  i* 
obvioualy  half  the  sum  of  the  three  principal  momenta  of  inertia  of 
the  group  of  particle*  about  the  origin  (§  *34).  ... 

In  all  cases  of  motion  of  a group,  io  which  this  sum  is  either  con* 
steat  or  oscillates  in  an  extremely  short  period  about  s constant 
value,  the  left-hand  side  may  bo  regarded  aa  (on  the  average  at 
least)  a vanishing  quantity.  Thus  an  equivalent  of  the  fen »tm 
energy  i*  expressible  aa* 

-i*(X*+Yy  + Zr). 

This  expression  is  called  th#  “virial.’* 

In  so  far  as  it  arise#  from  the  mutual  action  between  two  par- 
ticles m,  and  «nv,  its  value  is  (in  the  notation  above) 

•i( re,  . 

\ vr«  r%  7 

with  corresponding  terms  in  y and  r,  altogether 

“ (pri\Tf 

Heno*  if  we  write,  generally,  r for  the  distance  between  two  of 
the  particle*,  and  R Tor  th#  stress  between  tham  as  depending  on 
their  mutual  action,  tii*  corresponding  part  of  the  virial  Is 
4KRr). 

This  is  positir*  when  the  rmw  are  erf  tbo  nature  of  tension 
When  the  mutual  action  ia  due  to  gravity  only, 

end  the  [*rt  of  the  vine)  eomspomling  to  thre  t» 
l«e  mj,r,. 

expressing  helf  the  exhaustion  of  the  potential  energy  °l  the 

*yWhen  the  perticlee  ere  in  very  greet  numbers,  ud  enolored  te  • TlrUl  o| 
Ml  from  the  .ides  of  which  they  rebound -re  le  euppoerel  in  the  . gre 
kinetic  gee  theory -the  oresrare  p,  per  unit  of  earfree,  on  the  .idle  conUieed 
or  the  ves*l  mast  U uken  into  ecocrent  If  I,  ss.  n be  the  direc-  me 
tioo  cxwinee  of  th.  normel  to  th.  element  dS  of  the  well  or  the  v creek 
vAtuiel  whose  are  «,  y,  *,  the  convsponding  n*rt  of  the 

virial  1* 

4f>/yi®(far-H»y  + «) 

extended  over  the  whole  internal  surface.  We  here  assume  that  p 
|»  constant.  But  fcr  + m v -Mu  is  the  perpendicular  from  the  on jnn 
on  the  plane  of  <£*,  ao  that  the  integral  expresses  three  tunes  the 
volume  V of  the  vessel.  Hence  this  part  of  the  vmal  is 

IrV. 

Thus,  in  the  com  of  a gas  not  acted  on  by  external  force*,  the 
kinetic  energy  ie  ^v  + WEr). 

Impact  of  Smooth  S pierce. 

§ 180.  There  remain*  to  be  treated,  so  far  as  particle  • 
dynamica  is  concerned,  the  self-contained  sobject  of  Impact* 

In  connexion  with  it  we  must  once  more  refer  to  the 
second  and  third  of  Newton'a  law*.  We  are  now  dealing 
with  forcea  which  produce,  in  finite  messes,  finite  changes 
of  momeotum  in  eseessisely  short  periods  of  time.  It  is 
clear  from  this  statement  that  their  eflecis  may  be  treated 
altogether  indepeadently  of  finite  forces,  which  may  be 
acting  along  with  them,  bat  which  produce^  during  the 
very  ebort  period,  in  question  only  infinitesimal  results. 

And.  as  in  general  we  have  no  knowledge  of  the  actual 
force  exerted  at  any  instant  during  the  impact,  nor  of  the 
time  daring  which  the  action  lasts,  we  confine  ouraelvre  to 
the  quantity,  called  the  “ impulse,'’  which  measures  tht 
amount  of  momentum  lost  by  one  of  the  impinging  bodies 
and  acquired  by  the  other. 
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§ 181.  'When  two  bolls  of  glass  or  ivory  impinge  on  one 
another,  the  portions  of  the  surfaces  immediately  in  contact 
are  disfigured  and  compressed  until  the  molecular  reactions 
thus  called  into  play  are  sufficient  to  resist  further  distortion 
and  compression.  At  this  instant  it  is  evident  that  the 
points  in  coutact  are  moving  with  the  same  velocity.  But 
os  solids  in  general  possess  a certain  degree  of  elasticity 
both  of  form  and  of  volume,  the  balls  teud  to  recover  their 
spherical  form,  aud  on  additional  impulse  is  generated. 
This  is  pronortioual,  as  Newton  found  by  experiment,  to 
that  exerted  during  the  compression,  provided  neither  of 
the  bodies  is  permanently  distorted.  Tho  coefficient  of 
proportionality  is  a quantity  determinable  by  experiment, 
and  may  be  conveniently  termed  the  “ coefficient  of  rest! 
tation.”  It  is  always  less  than  unity. 

§ 182.  The  method  of  treating  questions  involving 
actions  of  this  nature  will  be  best  explained  by  taking  as 
on  oiample  the  case  of  direct  impact  of  one  spherical  ball 
on  another.  It  iB  evident  that  in  the  case  of  direct  impact 
of  smooth  or  non-rotating  spheres  we  may  consider  them  as 
mere  particles,  since  everything  is  symmetrical  about  the 
line  joining  their  centres.  If  the  impinging  masses  are  of 
large  dimensions,  of  the  size  of  the  earth,  for  instance,  we 
cannot  treat  the  effects  of  the  impact  independently  of  the 
other  forces  involved ; for  the  duration  of  collision  in  such 
a case  may  be  one  of  hours  instead  of  fractions  of  a second. 

§ 183.  Suppose  that  a sphere  of  mass  M,  moving  with 
a Bpecd  r,  overtakes  and  impinges  on  another  of  mass  If* 
moving  in  the  same  straight  line  with  speed  v,  aud  that, 
at  the  instant  when  the  mutual  compression  is  completed, 
the  spheres  are  moving  with  a common  speed  V.  Let 
R be  the  impulse  during  the  compression,  then 

.W.  <Bd  . . • (1). 


From  these  results  we  Bee  that  the  whole  momentum 
after  impact  is  the  same  as  before,  and  that  tho  common 
speed  is  that  of  the  centre  of  inertia  before  impact  The 
quantity  V can  vanish  only  if 

Ktf+MV-0, 


that  is,  if  the  momenta  were  originally  equal  and 
opposite. 

This  is  tho  complete  solution  of  the  problem  if  tho  balls 
be  inelastic,  or  have  no  tendency  to  recover  their  original 
form  after  compression. 

§ 184.  If  the  balls  be  elastic,  there  will  be  generated,  by 
their  tendency  to  recover  their  original  forms,  an  addi- 
tional impulse  proportional  to  R. 

Let  e be  the  coefficient  of  restitution,  and  the 

apoeds  of  the  balls  when  finally  separated.  Then,  os 
before, 

M(V -*,)  -rft, 


whence 


,Mr*MV 

Ji+iT 


MM'  . 

‘fiTST 


and 


* M + M'  " 


* ~ + *X*  " *0  ; 


with  a similar  expression  for  v/. 

These  results  may  be  more  easily  obtained  by  the  simple 
consideration  that  the  whole  impulse  is  (1  + e)R  ; for  this 
gives  at  once  M(«r - Vj)  - M'(v/ - v) * (1  + e)R 

If  M'  be  infinite,  and  v'  = 0,  we  have  the  result  of  direct 
impact  on  a fixed  surface,  viz.,  v - vl » (1  + e)v  or  Pj  — — ev. 
The  ball  rebounds  from  the  fixed  surface  with  a speed  e 
times  that  with  which  it  impinged. 

§ 185.  Suppose,  now,  M » M',  e =*  1 ; that  is,  let  the  balls 
be  of  equal  mass,  and  their  coefficient  of  restitution  unity 
(or,  io  the  usual  but  moat  misleading  phraseolugy,  suppose 
the  balls  to  be  “ perfectly  elastic”) ; then  2R  - M(v  - *') ; 


and  similarly  or  the  balls,  whatever  be  tlieic 

speeds,  interchange  them,  and  the  motiou  is  the  same  a# 
if  they  had  passed  through  oue  another  without  exerting 
any  mutual  action  whatever. 

Thus  if  a number  of  equal  solitaire  balls  or  billiard  balls 
be  arranged  iu  contact  in  a horizontal  groove,  and  anotl  er 
equal  ball  impinge  ou  one  extremity  of  the  row,  it  is  re- 
duced to  rest,  aud  the  ball  at  the  other  end  of  the  row 
goes  off  with  the  original  speed  of  impact  If  two  im- 
pinge, two  go  off,  and  so  on. 

§ 186.  We  may  write  the  above  expressions  in  term^ 
of  the  impulse,  thus 

Hence  + MV  *«  Mp  + MV,-  whatever  e be,  or  there  is 

no  momentum  lost  This  is,  of  course,  a directs  coo-, 
sequence  of  the  third  law  of  motion. 


Agaiti 


- nn  +<x«- «0+ in*(i 

- + JMV*  - |R>(1  - 


Tho  lost  term  of  the  right  hand  eido  is  therefor*  the  Lo*>  of 
kinetic  energy  apparently  deetroyed  by  the  impact.  When  “if 
e — 0,  its  magnitude  is  greatest,  and  equal  to 


When  e*»l,  its  magnitude  is  zero;  that  is,  when  the 
coefficient  of  restitution  is  unity  no  kluetic  energy  is  lost 

The  kinetic  energy  which  appears  to  be  destroyed  in  any 
of  these  cases  is,  as  we  see  from  § 171,  ouly  transformed — 
partly  it  may  be  into  heat,  partly  into  sonorous  vibrations, 
as  in  the  impact  of  a hammer  ou  a bell  But,  in  spite  of 
this,  the  elasticity  may  be  11  perfect”  Hence  the  absurdity 
of  the  designation  alluded  to  in  § 185.  Also  by  (2) 

-*(p-0  by  (IX 

Hence  the  velocity  of  separation  is  e times  that  of  approach.* 

§ 187.  Two  smooth  spheres,  moving  m given  paths  and 
with  given-  speeds,  impinge;  to  determine  the  impulse  and 
the  subsequent  motion. 

Let  the  masses  of  the  spheres  be  M,  M\  their  speeds 
before  impact  v and  V,  and  let  the  original  directions  of 
motion  make  with  the  line  which  joins  the  centres  at  the 
instant  of  impact  the  angles  a,  a',  which  may  be  calculated 
from  the  data,  if  the  radii  of  the  spheres  be  given. 

Since  the  spheres  are  smooth,  the  entire  impulse  takes 
place  in  the  line  joining  the  centres  at  the  inBtant  of  impact, 
and  the  future  motion  of  each  sphere  will  be  iu  the  piano 
passing  through  this  line  and  ita  original  direction  of 
motion. 

Let  R be  the  impulse,  t the  coefficient  of  restitution; 
then,  since  the  speeds  iu  the  line  of  impact  are  vcosa 
and  v'  cob  a',  we  haVe  for  their  final  values  vv  v^,  after 
restitution,  by  § 184  the  expressions 
M' 

+«)(»«*«  - . 

M 

•/ + e>(vere*“ o Cass')* 
and  the  value  of  R is 

Hence,  the  ijihen  M ha*  finally  * ejwed  *,  in  the  linn 
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Wmug  the  ccutrcs,  and  a sliced  vsina  in  a Known 
direction  perpendicular  to  this,  namely,  in  tbo  plane  through 
(hi*  and  its  original  direction  of  motion.  And  similarly 
for  the  sphere  M'.  Thus  the  consequeuccs  of  the  impact 
are  completely  determined. 

§ 188.  When  a .sphere  of  mass  M impinges  directly, 
with  speed  V,  on  auother  M'  at  rest,  the  speed  acquired 
by  M'  is 

MV<1  +<r) 

M + M'  * 

But,  if  another  sphere  of  mass  /*,  also  at  rest,  be  interposed 
between  them,  M'  will  acquire  a speed 


the  motive  power  depends  on  the  fact  that  a portion  of  the 
mass  is  detached  with  considerable  relative  velocity.  The 
increase  of  the  momentum  of  the  rocket  due  to  this  cause  is 
equal  to  the  relative  momentum  with  which  the  products 
of  combustion  escape.  If  we  suppose  the  rocket,  originally 
of  mass  M,  to  lose  r.M  in  uuit  of  time,  projected  from  it 
with  relative  velocity  V,  the  gain  of  momeutum  in  time  St 
due  to  this  cause  is 

•Mvai. 

The  total  upward  acceleration  is  therefore 
*MV 

k-Viu’J 


(M +/*)i  w +■  ft) ' 

This  is  greatest  when  p is  the  geometric  mean  of  M and 
M’,  and  its  value  is  then 

MV(H-g)f 

(VK+VW 

The  ratio  of  this  to  the  speed  which  M'  would  have 
•oQtiired  without  the  interposition  of  the  third  sphere  is 

1 »< 

2VMM;* 

+ M + JL’ 

There  is  thus  a gain  by  the  interposition  if,  and  only  if, 

2VM>P 
" M + Ji'- 

This  couditiou  is  always  satisfied  when  the  coefficient  of 
restitution  is  unity,  except  in  the  special  case  of  “equal 
masses.  If  an  infinite  number  of  spheres  be  interposed 
between  M and  M',  so  adjusted  as  to  givo  the  greatest 
possible  speed  to  M't  that  greatest  speed  is  V ^/U'/Af, 
provided  we  have  c-  1. 

Continuout  Succession  of  Indefinitely  Small  Impact* 

§ 189.  Wo  may  now  consider  the  case  of  a continuous  series 
of  indefinitely  small  impacts,  whose  effect  U comparable  with 
that  of  a finite  force.  One  obvious  method  of  considering 
such  a problem  is  to  estimate  separately  the  chauges  in  the 
velocity  produced  by  the  finite  forces  and  by  the  impacts, 
fu  the  same  indefinitely  small  time  &,  and  compound  these 
for  the  actual  effect  on  the  motion  iu  that  period. 

Another  way,  of  course,  is  to  equate  the  rate  of  increase 
of  momentum  per  unit  of  time  to  the  force  producing  it. 

A mass,  under  no  forces , moves  through  a uniform  cloud 
of  little  particles  which  are  at  rest.  Those  it  meets  adhere  to 
it.  Find  the  motion. 

At  time  t let  p be  the  and  let  x denote  iu  position  in  its 
line  of  motion.  Then,  as  there  is  no  loss  of  momentum,  we  have 

But  if  M be  the  original  mass,  /i*  the  mass  of  the  psrticlcs  picked  up 
In  unit  of  leDgtb,  obviously 

Sutwtitutc  and  integrate,  supposing  x-0,  *-V,  when  i-0;  and 
we  get 

(M  + m^tJx-MV, 
from  which  x can  be  easily  found. 

It  is  interesting  to  observe  that  we  hare 
* *M«vt  # 

iso  that  the  mass  moves  as  if  acted  on  by  an  attraction  varying  in* 
versely  as  the  cube  of  the  distance  from  a piiut  in  its  line  of  motion. 

This  problem  obviously  !um*3  to  '.he  same  result  as  the 
following  : — A cannon-bail  attached  to  one  end  of  a chain, 
which  is  coiled  up  on  a smooth  horizontal  plane , is  projected 
along  the  plane.  Determine  its  motion. 

§ 190.  Another  excellent  instance  of  the  application  of 
tim  process  is  furnished  by  the  motion  of  a rocket,  where 


Unless  this  be  positive  the  rocket  caunot  rise.  It  will  rise 
at  once  if  \>gje,  and  it  caunot  rise  at  all  unless 
MV/M'>$ftV,  M'  being  the  mass  of  the  caae,  stick,  Ac., 
which  are  uot  burned  away. 

From  the  above  data  it  is  easy  to  calculate  that  the 
greatest  speed  acquired  during  the  flight  (the  resistance 
of  the  air  being  left  out  of  account)  is 

Dynamics  of  a System  of  Particles  Generally. 

§ 191.  The  law  of  energy,  in  abstract  dynamics,  may  be  Motion 
expressed  as  follows : — the  whole  work  done  in  any  time,  * *F* 
on  any  lirhited  material  system,  by  applied  forces,  is  equal 
to  the  whole  effect  in  the  forms  of  potential  and  kinetic  rm* 
energy  produced  in  the  system,  together  with  tjie  work  lost 
in  frictiou.  This  principle  may  be  regarded  as  compro* 
hending  the  whole  of  abstract  dynamics,  because  the  con- 
ditions of  equilibrium  and  of  .motion,  in  every  possible 
case,  may  be  derived  from  it 

,§192.  A material  system,  whose  relative  motions  are  Condi 
unresisted  by  friction,  is  in  equilibrium  in  any  configuration  non  o 
if,  and  is  not  in  equilibrium  unless,  the  rate  at  which  the  ['J^m 
applied  forces  perform  work  at  the  instant  of  passing  ‘ * 
through  it  is  equal  to  that  at  which  potential  energy  is 
gained,  in  every  possible  motion  through  that  configuration. 

This  i3  the  celebrated  principle  of  “virtual  velocities,"  v it  iu*’ 
which  Lagrange  made  the  basis  of  his  Mecanique  Analy~r,eloc,u 
tifjue. 

§ 193.  To  prove  it,  we  have  first  to  remark  that  the 
system  cannot  possibly  move  away  from  any  particular 
configuration  except  by  work  being  done  upon  it  by  the 
forces  to  which  it  is  subject ; it  is  therefore  in  equilibrium 
if  the  stated  condition  is  fulfilled.  To  ascertain  that 
nothing  less  than  this  condition  can  secure  the  equilibrium, 
let  ns  first  consider  a system  having  only  one  degree  of 
freedom  to  move.  Whatever  forces  act  on  the  whole 
system,  we  may  always  hold  it  in  equilibrium  by  a single 
force  applied  to  any  one  point  of  the  system  in  its  line  of 
motion,  opposite  to  the  direction  in  whi^hit  tends  to  move, 
and  of  such  magnitude  that,  in  any  infinitely  small  motion 
in  either  direction,  it  shall  resist  or  shall  do  as  much 
work  as  the  other  forces,  whether  applied  or  internal, 
altogether  do  or  resist.  Nov.*,  by  the  principle  of  super- 
position of  force*  in  equilibrium,  wo  might,  without  altering 
their  effect,  apply  to  any  one  point  of  the  system  such  a 
force  os  we  have  just  s en  would  hold  the  system  in  equili- 
brium, and  another  force  equal  and  opposite  to  it  All  the 
other  fortes  being  balanced  by  one  of  these  two,  they  and 
it  might  again,  by  the  principle  of  superposition  of  forces 
la  equilibrium,  bo  removed ; and  therefore  the  whole  set 
of  given  forces  would  produce  the  same  effect,  whether  for 
equilibrium  or  for  motion,  as  the  single  force  which  is  left 
acting  alone.  This  single  force,  since  it  is  in  a line  in 
which  tho  point  cf  its  application  is  free  to  move,  must 
movo  tho  system.  Hence  the  given  forces,  to  which  the 
single  force  has  been  proved  equivalent,  cannot  possibly  bo 
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in  equilibr.um  unless  their  whole  work  for  an  infinitely 
small  motion  is  nothing,  in  which  cose  the  single  equivalent 
force  is  reduced  to  nothing.  But  whatever  amount  of  free- 
dom to  move  tho  whole  system  may  have,  we  may  always, 
by  the  application  of  frictionleas  constraint,  limit  it  to  one 
degree  of  freedom  only;  and  this  may  be  freedom  to 
execute  any  particular  motion  whatever,  possible  under 
the  given  conditions  of  the  system.  If,  therefore,  in  any 
such  infinitely  small  motion  there  is  variation  of  potential 
energy  uncompensated  by  work  of  the  applied  forces,  con- 
straint limiting  the  freedom  of  the  system  to  only  this 
motion  will  bring  us  to  the  case  in  which  wo  have  juat 
demonstrated  there  cannot  be  equilibrium.  But  the  appli- 
cation of  constraints  limiting  motion  cannot  possibly  dis- 
turb equilibrium,  and  therefore  tho  given  system  under  the 
actual  conditions  cannot  be  in  equilibrium  iu  any  particular 
configuration  if  the  rate  of  doing  work  is  greater  than  that 
at  which  potential  energy  is  stored  up  iu  any  possible 
motion  through  that  con  figuration. 

Neutral  § 194.  If  a materia!  system,  under  the  influence  of 
•qui-  internal  and  applied  forces,  varying  according  to  some 
tibruiu.  definite  law,  is  balanced  by  them  in  any  position  in  which 
it  may  be  placed,  its  equilibrium  is  said  to  be  neutral. 
This  i3  the  case  with  any  spherical  body  of  uniform  material 
resting  on  a horizontal  plane.  A right  cylinder  or  cone, 
bounded  by  plane  ends  perpendicular  to  the  axis,  is  also 
in  neutral  equilibrium  on  a horizontal  plane.  Practically, 
any  mass  of  moderate  dimensions  is  in  neutral  equilibrium 
when  its  centre  of  inertia  only  is  fixed,  since,  when  its 
longest  dimension  vs  smalt  in  comparison  with  the  earth's 
radius,  the  action  of  gravity  is,  as  we  shall  see  (§  2*22),  ap- 
proximately equivalent  to  a single  force  through  this  point. 
Stable  § 195  But  if,  when  displaced  infinitely  little  in  any 
lihli*  direction  from  a particular  position  of  equilibrium,  and  left 
nam‘  to  itself,  it  commences  and  continues  vibrating,  without 
ever  experiencing  more  than  infinitely  small  deviation,  in 
any  one  of  its  parti,  from  the  position  of  equilibrium,  the 
equilibrium  in  this  position  is  said  to  be  stable.  A weight 
suspended  by  a string,  a uniform  sphere  in  a hollow  bowl,  a 
loaded  sphere  resting  on  a horizontal  plane  with  the  loaded 
side  lowest,  an  oblate  body  resting  with  one  end  of  its 
shortest  diameter  on  a horizontal  plane, a plank,  whoso  thick- 
ness is  small  compared  with  its  length  and  breadth,  floating 
on  water,  are  all  cases  of  stable  equilibrium,— -if  wo  neglect 
the  motions  of  rotation  about  a vertical  axis  in  the  second, 
third,  and  fourth  case*,  and  horizontal  motion  in  general 
in  the  fifth,  for  all  of  which  the  equilibrium  is  neutral. 
Unstable  § 196.  If,  on  the  other  baud,  the  system  can  be  displaced 
in  any  way  from  a position  of  equilibrium,  so  that  when 
librium,  left  to  itself  it  will  nnt  vibrate  within  infinitely  small  limits 
about  tho  position  of  equilibrium,  but  will  move  farther 
aud  farther  away  from  it,  tho  equilibrium  in  this  position 
is  said  to  be  unstable.  Thus  a loaded  sphere  resting  on  a 
horizontal  plane  with  its  load  as  high  as  possible,  an  egg- 
shaped  body  standing  on  one  end,  n board  floating  edgewise 
in  water,  would  present,  if  they  could  be  realized  in  practice, 
pases  of  unstable  equilibrium. 

§ 197.  When,  as  in  many  cases,  the  nature  of  the  equili- 
brium varies  with  tho  direction  of  displacement,  if  unstable 
for  any  possible  displacement  it  is  practically  unstable  on 
the  whole.  Thus  a circular  disk  standing  on  its  edge, 
though  in  neutral  equilibrium  for  displacements  in  its 
plane,  yefc  being  in  unstable  equilibrium  for  those  pcq^en- 
dicular  to  its  plane,  is  practically  unstable.  A sphere  rest- 
ing in  equilibrium  on  a saddle  presents  a ease  in  which 
there  is  stable,  neutral,  or  unstable  equilibrium  according 
to  the  direction  in  which  it  n»ay  be  displaced  by  rolling; 
but  practically  it  is  unstable. 

§ 198.  The  theory  of  energy  shows  a very  clear  and 
simple  test  for  discriminating  these  character*,  or  deter- 


mining whether  the  equilibrium  is  neutral,  stable,  or  Energy 
unstable,  in  any  case.  If  there  is  just  as  much  potential  te*t| ot 
energy  stored  up  as  there  is  work  performed  by  the  applied 
and  internal  forces  in  any  possible  displacement,  the  equili- 
brium is  neutral,  but  not  unless.  If  in  every  possible 
infinitely  small  displacement  from  a position  of  equilibrium 
there  is  more  potential  energy  stored  up  than  work  done, 
the  equilibrium  is  thoroughly  stable,  and  not  unless.  If 
in  any  or  in  every  infinitely  small  displacement  from  a 
position  of  equilibrium  there  is  more  work  done  than  energy 
stored  op,  the  equilibrium  is  unstable.  It  follows  that  if 
the  system  is  influence  1 only  by  .internal  forces,  or  if  the 
applied  forces  follow  the  law  of  doing  always  the  same 
amount  of  work  upon  the  system  while  passing  from  one 
configuration  to  auotber  by  all  possible  paths,  the  whole 
poteutial  energy  must  bo  constant  in  all  positions  for 
nquiral  equilibrium,  must  be  a minimum  for  positions  of 
thoroughly  stable  equilibrium,  and  must  be  either  a 
maximum  for  all  displacements  or  a maximum  for  some 
displacements  and  a minimum  for  others  when  there  is 
unstable  equilibrium. 

§ 199.  We  have  seen  that,  according  to  D’Alembert’s  Forms- 
priuciple,  as  explained  above,  forces  acting  on  the  different lif,n 
points  of  a material  system,  and  their  reactions  against  the 
accelerations  which  they  actually  experience  in  any  case  of  ^ wol  ^ 
motion,  are  in  equilibrium  with  one  another.  Hence,  in 
any  actual  case  of  motion,  not  only  is  the  actual  work  by 
tho  forces  equal  to  the  kiootic  energy  produced  in  any 
infinitely  small  time,  in  virtue  of  the  actual  accelerations^ 
but  so  also  is  the  work  which  would  be  done  by  the  forces, 
in  an j infinitely  Braall  time,  if  the  velocities  of  the  points 
constituting  the  system  were  at  any  instant  changed  to 
any  possible  infinitely  small  velocities,  and  the  accelerations 
unchanged.  This  statement,  when  put  into  the  concise 
language  of  mathematical  analysis,  constitutes  Lagrange’6 
application  of  the  “principle  of  virtual  velocities1'  to 
express  the  conditions  of  D'Alembert’s  equilibrium  between 
the  forces  acting  and  the  resistances  of  the  masses  to  the 
acceleration.  It  comprehends,  as  we  have  seen,  every 
possible  condition  of  every  esse  of  motion.  The  “equa- 
tions of  motion  ” in  any  particular  ca*e  are,  as  Lagrange 
has  shown,  deduced  from  it  with  great  ease. 

Commencing  again  with  the  equations  of  motion  of  a particle 
X + X',  wjl - Y +Y',  mi-Z+r, 

lot  us  introduce  quantities  2a*.  4c.,  consistent  with  the  conditions, 
otherwise  perfectly  arbitrary,  and  wo  have  the  general  equation 
2>r;{*54;4-  . . . )-2(X&r+  . . . ), 
in  which,  by  D’Alembert’s*  principle,  tho  forces  X',  Y',  Z',  duo  to 
the  constraints,  do  not  appear. 

If  the  system  be  conservative  the  right-hand  member  of  this  is, 
of  course,  equal  to  the  loss  of  potential  energy,  so  that 
-2V-KX2x+  . . . ), 
and  therefore,  quite  generally  in  such  a system, 

2*(±2*+  . . . )--2V.  . . i . » fl) 

In  the  actual  motion  of  any  system  we  have,  for  each  particle, 

9x—xSt,  4c.,  so  that  we  have 

2m  (**+0f+4f)— SfXl+Yf +Z4). 

This  is  the  complete  statement  of  Newton’s  achoHcm,  § 2 shore. 

The  right-hand  member  is  the  SXpresriOB  of  the  algebraic  sum  of 
the  at  Hones  agentiuM  ami  of  tho  reaetiona  rtsisUnHum,  so  far  as 
these  depend  upon  gravity,  friction,  4c.,  and  the  left-hand  member 
that  of  the  rcatfiowerdue  to  the  accelerations  of  the  several  parUcicw 

If  the  system  be  conservative,  this  becomes 
rfV 

2»(4i+4#+4*)-  , 

whose  integral 

iSaifi’+^+t^  + Y-H 

is  of  course,  the  general  statement  of  tho  conservation  of  energy. 

Iu  Lagrange's  general  equitioti  above,  m we  hav*  stated^  the 
variations  5j-,  4c.,  or*  r.ol  usually  independent  We  must  take 
account  of  tho  various  constraints  imposed  on  the  system.  If  tbeee 
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retain  the  nino  climaeter  throughout  tho  motion  tlicy  may  bo  ex- 
aceased  by  a (generally  finite)  number  of  equations  of  thq  form 

A* !•  Vu  *i» 2*.  . . . )-o. 

Eaeh  of  these  gives  rise  to  it  purely  kinematics]  relation  affecting 
some  one  or  more  of  the  quantifies  lx,  tc. , of  the  form 


By  introducing,  ns  tuual,  a set  of  undetermined  multiplier*  u,  one 
for  each  of  tho  conditions  of  constraint,  wo  obtain  on  adding  all 
these  equations  to  the  general  equation  above 

Jtotitet . . . )-l[(x  + „(£)  + ,.,(«)+  .]{*). 

If  there  be  p particles  of  tho  system,  there  are  3;>  coordinates  x,  y, 
t,  connected  by  (say)  q equations  of  constraint,  so  that  there  aio 
3 p-q  degree*  of'  freedom,  ami  therefore  3 p-q  independent  co- 
ordinate!. 

Equaling  separately  to  zero  the  multipliers  of  3-r,,  Jp, , Ac.,  in 
the  resultant  equation  above,  we  have  3 \p  equations  of  which  wo 
write  only  one  as  a typo,  viz., 

m*-X  + .......  (3>. 

Taken  along  with  tho  q equations  of  the  form 
/-0 

theso  form  a group  of  3p+?  equation*,  theoretically  necessary  and 
sufficient  to  determine  the  Su  quantities  a*.,  y„  ?„  Ac.,  and  the  o 
quantities  p.  in  term*  of  1.  Tims  we  have  tD-J  complete  analytical 
statement  of  the  conditions,  and  the  rest  of  the  solution  is  u 
question  of  pure  mathematics. 

\V  hen  we  deal  with  a non  -conservative  system  (which  ia  equiva- 
lent in  nature  to  saying  “ when  we  take  an  incomplete  view  of  tho 
question  "),  some  of  the  conditions  may  vary  in  character  during 
the  motion.  This  will  bo  expressed  analytically  by  the  entrance 
of  t explicitly  into  one  or  mono  of  tho  equations  of  condition  f 
But,  if  we  think  of  the  mode  of  formation  of  Lagrange’s  equation, 
we  see  that  it  was  built  up  of  separate  equations,  such  as 
«jt-X+X', 

which  aro  true  whether  the  equations  of  condition  involve  l 
explicitly  or  not  Each  of  these  was  multiplied  by  a quantity  Sr, 
kc.,  the  only  limitation  on  which  was  that  it  should  be  consistent 
with  the  conditions  of  the  system  at  the  instant  considered,  what* 
aveT  instant  that  might  lie.  lienee  equation  (2)  still  holds  good. 

When,  however,  we  introduce  in  that  equation  multipliers  cor- 
responding to  the  actual  motion  of  the  system,  ao  that 
tx~-j.lt , kc., 

wo  find  a remarkably  simple  expression  for  the  energy  given  to,  or 
withdrawn  from,  the  system  in  consequenco  of  the  varying  con- 
ditions. For  tho  uuiutegrated  equation  (2>  now  becomes 

^fJ3M(t>  + 4!+i’))-3(Xi  + Yi+Zfl-a^^Q , 

yiten  the  differential  coefficient  of  / is  partial.  This  follows  at 
Jnce  ,rom  equations  of  the  form 

wnicb  aro  obtained  by  differentiating  the  equations  of  condition 
With  regard  to  t.  When  the  conditions  do  not  vary,  the  qusotit'oa 

ko-i  vanish,  and  we  see  that  the  constraint  docs  not  alter 
the  energy  of  the  system. 

Least  and  Varying  Action. 

§ 200.  To  complete  our  sketch  of  kinetics  of  a particle 
we  will  now  briefly  consider  the  important  quantify  called 
“ action.”  This,  fora  single  particle,  may  be  defined  either 
as  tho  space  integral  of  tho  momentum  or  as  double  the  time 
integral  of  the  kinetic  energy,  calculated  from  any  assumed 
position  ot  tho  moving  particle,  or  from  an  assigned  epoch. 
For  a system  its  value  is  the  sum  of  its  separate  values 
for  tbe  various  particles  of  the  system.  No  one  has,  ns 
yet,  pointed  out  <iu  the  simple  form  in  which  it  is  all  but 
certaiu  that  they  can  be  expressed)  the  true  relations  of 
this  quantity.  It  was  originally  introduced  into  kinetics 
to  suit  the  metaphysical  necessity  that  something  should 
be  a minimum  in  the  path  of  a luminous  corpuscle  (see 
an  extract  from  Hamilton  in  the  article  Light,  vol  xiv. 


p.  59 S).  But  there  can  be  Jittlo  donut  that  it  is  destined 

to  play  an  itn [mi-taut  part  in  the  final  systematizing  of 
the  fundamental  laws  of  kinetics. 

Tho  importance  of  the  quantity  callod  action,  so  far  as 
ia  at  present  known,  depend*  upon  the  two  principles  of 
**  least  action 11  and  of  “varying  action,”  the  first  as  old  os 
Maupertui*,  the  other  discovered  by  Hamilton  about  half  a 
century  ago. 

The  first  is — If  the  mix  of  the  potential  and  kinetic  euen/ies 
of  a system  is  the  same  in  all  its  oon. tignrat ions,  then,  of  all  the 
sets  of  paths  by  which  the  //arts  of  the  system.  ernt  he  guided  by 
friction  less  constraint  to  pass  from  one  given  configuration  to  * 
another , that  one  for  irhicft  the  action  is  least  is  the  natural 
one  or  requires  no  constraint. 

§ 201.  Unfortunately  it  is  not  eas y to  give  examples  of  this 
important  principle  * ich  can  be  satisfactorily  treated  by 
elementary  methods, — except,  indeed,  the  very  simplest, 
such  as  those  furnished  by  the  corpuscular  theory  of  light 
Thus  it  is  obvious  that,  as  long  as  a medium  is  homogeneous 
and  isotropic,  the  speed  of  a corpuscle  in  it  is  constant. 
The  action  is  thus  reduced  to  the  product  of  the  constant 
speed  of  the  corpuscle  by  the  length  of  its  path.  Hence 
the  principle  at  once  shows  that  the  path  must  be  a 
straight  line.  When  the  corpuscle  is  refracted  from  one 
such  medium  into  another,  the  path  is  a brokeu  line  such 
that  the  product  of  each  of  its  pans  by  the  corresponding 
•peed  of  the  corpuscle  is  the  least  possible.  This  gives 
the  law  of  the  sines,  but  to  agree  with  experiment  the 
speed  would  have  to  be  greater  in  the  denser  mediui*~ 
than  in  the  rare* 

§ 202.  The  problem  to  find  change  of  action  as  depending  on 
change  [noiche re  finite)  of  the  wode  of  passage  from  one  given  con- 
figuration to  another  (restricted  by  tuo  condition  already  men- 
tioned;, is  expressed  mathematically  by 

8 A - iflmhls - lfini(jut± +ydy  + id:), 
while  T - - ISmiU*  4 ir  + s3)  — H - V , 

Ji  bring  the  constant  energy  of  tin;  system,  and  the  integral  being 
taken  between  limits  supplied  by  tho  two  given  configurations. 

The  first  equation  gives 

2 A ~ f2,i<t[dxlx  + d’jij  4-  d'.li  + id&r  + ydlg  + idl:) 

— Im{x&x4-  . . A+flmidcljc  + dyig-i  d:lz-dxSx~d//lp-‘dil^ 
by  partial  integration.  But  the  integrated  part 

IwiUJjrd- jly  + ifc) • (A) 

obvlotuly  vantshe*  at  both  limits,  because  the  initial  and  final 
configurations  are  given. 

If  we  now  fake  the  corresponding  variation  of  the  cxpreaOMte 
tor  the  kinetic  energy,  we  have 

IT  - Zm  i|»  - 2w{*lx  4-  M 4-  dil 

•om  which  we  have 

fj,ui(dxlx  4-  dgiy  4-  dzlz)  —flTdt , 

Also  we  have 

tUU*  + rfifc  - (Jt»r + 5*9 + 2!s)S  , 

so  that  finally 

|A  -f<>t[l T - 2 * {Sir  4-  £5y  + :fc)J , 
which  *n  far  i*  a mere  k i non nticsl  result.  P.nt  it  can  be  rendered 
physical  by  putting  - IV  for  IT,  in  accordance  with  the  above  con- 
dition. Tnia  we  will  anpjtOM- done. 

If  now  we  desire  to  make  5A  vanish,  80  «■»  to  obtain  what  is 
call'd  the  “stationary  condition.”  wo  must  make  the  factor  in 
square  brackets  in  the  integral  vanish  ; i.C.,  wc  must  huvo 
JmfxSx  r yly+;t:)  + 8V  »u 

for  all  admissible  simuhan'-oi;*  values  of  lx,  Jo,  Jr  for  the  various 
particles  of  the  system.  But  this  is  precisely  tlifl  general  equation 
which,  a*  wc  found  in  5 l'JV  ( I ),  Jeti-i mine*  tbe  undistutbed  morion 
of  the  system. 

• | 203.  The  expression  8 A - 0 really  *ignifi»*s  that  raj  Infinite*!- 
msl  change  from  the  natural  mode  of  |a-vi«*e  pnslucrsan  inlinitcly 
smaller  change  in  the  corresponding  aniount  of  the  action  between 
the  tcrminMl  configuration*. 

^ 201.  It  will  lie  liotiinl  tJi.it  the  rwulia!  chatactrn’stic  of  the 
modes  of  passage  consi-leiwl  in  this  investigation  is  th»t  all  shall 
have  the  same  terminal  con  figurations,  and  that  the  system  shall 
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always  have  the  nine  definite  •mount  of  energy.  All,  except  the 
natural  mode  of  passage,  in  general  require  constraint  in  order  that 
they  may  be  described.  Hamilton'#  grand  extension  of  the  subject 
<1  pended  on  comparing  the  actions  in  a number  of  neural  inodes  of 
piasage,  differing  from  one  another  by  alight  changes  in  their  ter- 
jn*nal  configurations,  and  slight  changes  in  the  whole  initial  energy. 

In  thia  new  form  of  statement  tho  unintegrnted  part  of  the  ex- 
pression for  8 A vanish©*,  since  all  tho  modes  of  passage  contem- 
plated are  natural  The  alteration  of  the  whole  energy,  however,  [ 
o lds  a special  term  to  the  equation,  and  we  con  at  once  write,  from  | 
the  expression  (A)  § 202,  the  equation  for  the  change  in  the  ' 
action  under  the  new  conditions,  viz., 

«A  - + tty + ifc)]  + (8H  , 

the  part  in  brackets  having  to  be  taken  between  limit*  correspond- 
ing to  the  terminal  configurations,  and  the  variations  8x,  8y,  8; 
at  these  being  subject  to  the  conditions  of  the  system. 

We  cannot  here  consider  this  equation  in  It*  general  form.  We 
content  ourselves  with  the  simpler  special  deductions  from  it  re- 
quired for  completing  our  sketch  of  Kinetic*  of  a Particle. 

The  last  given  equation,  written  in  full  for  a single  psrtido  of 
unit  mass,  is 

8A—[x8x  + y8y  + :8s]  * ^ f8ll , 

where  au,  y0,  tt  is  the  initial  poiut,  and  x,  y,  s any  other  point,  of 
the  path.  If  the  particle  be  altogether  free,  the  seven  variations 
on  the  right-band  side  are  independent  of  one  another ; and  thus  we 
have  thefollowing  remarkable  properties  of  the  quantity  A,  regarded 
as  a function  of  seven  independent  variables  (the  initial  and  final 
coordinates  of  the  particle,  and  its  constant  eneigy),  viz., 
fdk\  dx  /dX\  dxn 

\77J 

\dy)  ■« 


(£)~ 
(dk\  dz  /dA\ 
fdt  * \d^J  “ 


dt  • 

dt  1 
dig 

dt  * 


(&)-• 


From  these  we  gather  at  once  that  A satisfies  the  partial  differ- 
ed tial  equation* 

0). 


(25- 


§ 205.  The  whole  circumstances  of  the  motion  are  thus  dependent 
on  the  function  A,  called  by  Hamilton  the  "characteristic  func- 
tion." The  determination  of  this  function  is  troublesome,  even 
in  very  simple  cases  of  motion  ; but  the  fact  that  such  a mode  of 
representation  is  possible  is  extremely  remarkable. 

g 206.  More  generally,  omitting  all  reference  to  the  initial  point, 
and  the  equation  g 204  (2)  which  belongs  to  it,  let  us  consider  A 
•imply  aa  a function  of  x,  y,  x.  Then 
Any  /unction,  A,  which  satisfies  (he  partial  different  ini  equation 


(SHSMS/-*-™ 


• dh 

possesses  the  property  that  — , ~ ^ represent  the  rectangular 
ax  ay  dz 

conippncnls  qf  the  velocity  cf  a particle  in  a Motion  possible  under  the 
forces  tchost  potential  is  V. 

For,  by  partial  differentiation  of  (1)  we  have 
rf*x 
'di* 


d / dx\  d 
dt\dt)~~e 


dc  dx  dx1  + dy  drily + dz  dtdz  * 


(P  A 
dxdz  * 


with  other  two  equations  of  the  same  form. 

But  we  hare  also  three  equations  of  the  form 
d fdk\  dz  tP\  dy  (PA  dz 

dt\dx)  3f  djp  + dt  dxdy  tlj 

Comparing,  we  see  that 

dx^dh  dz  dX 

dt  ~ dx  * dt  ” dy  * dt  " dz 

satisfy  simultaneously  the  two  set*  of  equations. 

g 207.  Also  if  a,  ft  be  constants,  which,  along  with  IT.  arc  in- 
volved in  a complete  integral  of  the  above  partial  differential 
equation  the  corresponding  path,  and  the  time  of  its  description,  are 
given  by 

• 

where  0,.  « are  three  addihvnal  arbitrary  constant*. 


For  these  equations  give,  by  complete  differentiation  with  regard 
to  t,  v 

rf‘A_  dx  cPX  dy  (P A_  dn  .A 
dxda  dl  + dyda  dl  data  di 


(PA  dx  rf*A  'dy  , dl\  dz  _ 
(Udfi  dt  +dydfi  dt  ¥dzd$  d?“ 
(PA  dx  (PA^  dy  (PA  dz  _ . 
dxuil  i U *3jfdll  tU  dsd d dt 


(4 


(ft). 


But,  differentiating  § 206(1)  with  respect  to  a,  0,  H respectively 
we  get 

W*A  rf.l  rf*A  dA  d*A  dA 

mix  Sr  + dady  ify  + dadz  dz  "* 

(PA  dA  (PA  dA  (PA  dA 
tlfrix  dx  + d fid y dy  + dfriz  dz  " 

•PA  dA  (PA  d\,  (PA  d\ 
d\(dx  dx  dHdydy  dllds  dz  ™ 

The  value*  of  **- , Ac.,  in  (n)  *rc  evidently  equal  reapeetivcly  to 

at 

tnose  of  Ac.,  in  (5).  Hence  the  proposition. 
dx 


§ 208. 
lion  is 


1 Equiactional  surfaces,”  i.e.,  those  whose  common  equa*  Jhj/far« 

of 

A -const,  aviUs. 

are  cut  at  jight  angles  by  the  trajectories.  . .. 

For  the  direction  cosines  of  the  normal  are  obviously  proportional 

Thus  the  determination  of  equiactional  surfaces  is  resolved  into  ths 
problem  of  finding  the  orthogonal  trajectories  of  a set  of  given 
curves  in  space,  whenever  the  conditions  of  the  motion  are  given. 

The  distance  between  consecutive  equiactional  surfaces  is,  at  any 
point,  inversely  as  the  velocity  in  the  corresponding  pat  A 

This  may  be  seen  at  once  as  follows : the  element  of  the  action, 
which  is  the  tame  at  all  riointa,  is  v8s  (where  8s,  being  sn  element 
of  the  path,  is  the  normal  distance  between  the  anrfaces), 
g 202.  In  consequence  of  the  importance  of  the  method  we  will  plane- 
take  two  examples  of  its  application.  First  a direct  example,  then  ury 
one  depending  on  the  equiactional  surfaces.  a *J“ 

To  ueduee  from  the  principle  of  **  varying  action"  the  ferret  and 
mode  qf  description  q)  a planet' s orbit. 

In  this  case  it  is  obvious  that  represents  the  attraction  of 

gravity  ( -p /»•*).  Hence  the  right-hand  membe.-  of  g 206  (1)  way 
be  written  2<H  4-p/r). 

Let  us  take  the  plane  of  xy  as  that  of  the  orbit,  then  the  equation 
g 206  (1)  becomes 

It  i*  not  difficult  to  obtain  a satisfactory  solution  of  this  equation, 
but  the  operation  is  very  much  simplified  by  the  use  of  pular  co- 
ordinates. With  this  change,  (1)  becomes 


which  is  obviously  satisfied  by 

(-J-ton.l.nt-a, 


(5 


Hence  A-a9^fdr\"2fA-4p(r)- 

The  final  integrals  are  therefore,  by  g 207, 

(s)  a‘  S r* Vi' if+ji/r) - a''A ' 


dr 


m. 


w 


(41 


<iy 


w 


The*,  f i( ii. ti  n»  contain  the  compute  solulion  of  the  problem,  for 
they  involve  lour  constants,  a,,  o,  H,  e.  (S)  gives  the  mnjtion  of 
the  orhlt,  Btni  t6|  the  time  in  terms  of  the  ttniius-vector. 

To  complete  the  investigation,  let  us  nssumo 

2H/«*— (•*  - 1J/P 
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where  l and  e are  tiro  new  arbitrary  constants  introduced  in  place 
of  « and  H.  % With  these  (5}  becomes 

f Hr 

J W(c*  - ij/P  + i/lr  - 1/r* 

-e-  f-r-1 «-co»->-(r-> -/•>), 


y -(1/r -1/0*  * 

* r ~ r+tco.(«  - #i) ■ 

the  general  polar  equation  of  conic  aections  referred  to  the  focus. 
Also  by  differentiating  (5)  with  respect  to  r,  we  hare 

«d>  dff 

Hv/^H  + WrJ^V/r*  ’ 
from  which,  by  (6),  wc  immediately  obtain 


<+— s/rW_^/V9- 


Thia  involves,  again,  the  equation  of  equable  description  of 
urn  Compare  $144. 

Action  ia  $ 210.  In  a planet's  elliptic  orbit  the  time  it  mensural  by  /Ac  area 
irbit  of  described  about  erne  fucut,  and  the  action  by  that  described  about  the 
*Luet.  ether. 

For  with  the  usual  notation  we  have 

cf  A - rtfs  - --~Ht , 

P 

hv  tho  result  of  $ $7.  Cut  in  the  ellipee  or  hyperbola,  being 
the  perpendicular  from  the  second  focus, 
pp-  i.b% 

Hence  dh-±^/de  , 

which  expresses  the  mutt  stated  above. 

It  ia  easy  to  extend  thia  to  a parabolic  orbit,  for  which,  indeed, 
the  theorem  ia  even  more  aim  pie. 

«z-  | 211.  Unit  particles  are  projected  simultaneously  and  horizontally 

mpt*  is  all  directions  from  every  point  of  a vertical  axis,  all  having  the 
same  total  energy  at  starting:  find  the  surfaces  of  equal  action. 

We  may  obviously  confine  onrsclre*  to  a plane  section  through 
tha  axis  JiCt  x be  the  vertical  coordinate  of  .a  particle,  measured 
downwards  from  the  level  at  which  the  common  energy  ia  wholly 
potential,  k the  coordinate  of  tho  point  in  the  axis  from  which  ft 
was  projected.  Then  we  have,  after  the  lapse  of  time  /, 

*-*+&*!. 

y-V2gl-i  ) 

Eliminating  t,  we  hare  the  equation  of  the  parabolic  path— 

TO  find  tho  orthogonal  trajectory  (the  meridian  section  of  the  so r Saco 
of  equal  action),  differentiate,  put  for  and  climinaUA.  We 

than  have 

ft  Vr-f  y-  Vx-y 

d* 24'  x + y/x* - if  Vx+jr+V x-y 

or  — y/x+y(dx  + dy)  + Vx  - y{dx  - dy)  - 0 , 

•o  that  (x  + y )!  dbfx  - y}1  - const 

If  wo  turn  the  axaa  through  in  their  own  plane,  toe  coordinates 
being  now  { and  A 
thia  equation  becomes 

In  fig.  55,  AM  is 
the  axis.  A few  of 
tho  paths  are  shown 


It  is  worthy  of  note  that,  by  the  first  equation!  above, 
*±y-('fk±\/lg.t)*t 

by  the  substitution  of  which  in  the  equation  of  action  we  see  ho- 
the  time  of  reaching  a particular  surface  of  equal  action  depend* 
upon  the  position  of  the  starting  point. 

9 212.  A very  interesting  plane  example,  which  has  elegant 
applications  in  fluid  motion,  and  in  the  conduction  of  electric 
currents  in  plates  of  uniform  thickness,  is  furnished  by  assuming 
A-logr,  or  A'-®, 

where  r and  6 are  the  polar  coordinates  of  the  moving  particle. 

Iu  the  former,  where  the  curves  of  equal  action  are  circles  with 
the  origin  as  centre,  we  have 

d\  t HA  y 

dx  “ r*  * dy  “ ^ " H * 
so  that  the  paths  are  radii  vectorei  described  wilh  velocity  1/r, 
Al*o  we  bave 

s*  that  tho  force  is  central,  and  its  vnlue  is 
dV  1 

dr  *"  i?* 

In  the  second  case,  where  the  curves  of  equal  action  are  radii 
drawn  from  the  polo  and 

x 

wc  havo 

</A*  y <*A'  x 

to.*  ?‘~di  * ? 

The  kinetic  energy  is  still  1/2 r*,  and  the  central  force  - 1/r*,  but  th* 
pathsare  circles  with  the  origin  as  centre.  Thus  the  lines  of  equal 
action  and  the  paths  of  individual  particle*  are  convertible. 

We  have  also,  iu  each  of  these  cases, 


bv  full  lines,  and  two 
of  the  aections  of  sur-  G 
fhcca  of  equal  action 
by  dotted  lines.  These 
aections  indicate 
amps  lying  on  the 
line  AH,  which  M 
makes  angle 
with  the  vertical,  and 
Is  touched  by  *U  the 
paths.  The  path 
whose  vertex  is  0 
touches  this  line  in  H, 
and  therefore  passe* 

, through  the  cu*p  of 
which  tho  branches  **ff* 

an  nK  and  HL.  HK  belongs  to  all  paths  whose  vertices  are  above 
O,  HL  to  those  (such  as  ML)  whose  vertices  are  below  0. 


This  shows  (a*  In  9 94)  that,  whatever  be  originally  the  groaning 
of  a set  of  particles  moving  all  according  to  one  or  other  of  ueso 
conditions,  the  density  at  any  part  of  the  group  remains  unchanged 
during  the  motion.  In  fact,  as  it  is  easy  to  prove,  A .and  A'  aro 
elementary  solutions  of  the  partial  differential  equation 

d*A  d* A . p). 

s?+i?_# 

and  they  are  conjugate,  in  the  sense  that 

rfA_rfA'  rfA_  _dh' 

dx“  dy  * dy  ” dx 

For  this  reason  the  paths  belonging  to  the  two  systems  are  mfy* 
where  orthogonal  to  one  another! 

Also,  as  the  differential  equation  fl)  for  A ia  linear,  any  lint* 
function  of  particular  integrals  is  an  integral,  Thus,  for  instabca 
we  may  take  (/>  being  any  constant) 

A-logr-yl, 

with  A'-plogr  + l. 

These,  representing  orthogonal  sets  of  logarithmic  spirals,  possess 
the  same  properties  with  regard  to  action  as  did  Uie  concentrie 
circles  and  their  ■radii,  which,  in  fact,  are  the  mere  particular  case 
when  p — 0. 

9 213.  It  Is  easy  to  give  graphic  methods  of  tracing  these  corves 
of  action  by  means  of  an  old  process  recently  much  developed  by 
Clerk  Maxwell.  The  present  example,  though  a very  simple  on*, 
Is  qtflte  sufficient  to  illustrate  the  process. 

Draw,  as  in  fig.  56,  a set  of  circle*  whose  radii  are  I*.  *’*,  I1*, 
Ac.,  and  a set  of  radii  vectorea  making  with  the  initial  line  the 

successive  angles,  -i.  2—  , S—  , Ac.,  a beings  quantity  which 

P P P 

may  have  any  convenient  value.  These  line*  will  form  a network, 
finer  as  a is  smaller.  Now  suppose  we  wish  to  trace  the  curve 
A — no. 

We  take  the  intersection  of  the  circle  whose  radios  is  1“  with  th# 
radius-vector  corresponding  to  the  angle 

(•-■o'. 

P 

Thus  we  have  for  the  value  of  A at  the  point  of  intersect  ion 
P 

"»«,  as  required. 

Df  marking  the  intersections  corresponding  to  different  value*  of* 
We  have  a series  of  points  in  the  required  curve  which,  by  »djp*t 
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•wilt  of  the  value  of  a,  may  be  made  to  lie  as  close  toestW  ns  is 
found  necessary  for  tracing  the  curve  of  action  through  them  libera 

iililUU.  , 

In  fie.  56  portions  of  three  separate  pet*  of  mutually  orthogouat 
losart  Uimic  spiral*  have  been  traced,  by  usiug  the  intersections  of 
he  fuacbnieutarstraiglit  lines  and  circles. 


We  may  pursue  the  subject  nmeh  farther,  by  combining  parti- 
rnlnr  solutions  like  those  given  but  taken  from  different  origins. 
We  can  afford  space  for  one  only.  Let  P,  Q (Bg.  57)  be  points  on 
the  axia  of  x,  distant  a and  - a from  the  origin,  K any  poiut  in  the 
plane  of  the  figure.  Let  PR— r,  zlBPr-0,  RQ-rx,  ^iRQx-^,. 

Theu  if 


It  will  be  noticed  that  in  these  examples  the  curves  of  equal  action  Aaaiogj 
and  the  paths  of  tlu*  |»rticlea  correspond  in  steady  fluid  niotios  MwB 
to  curves  of  equal  pressure  and  lines  of  flow,  and  in  electric  con-  taio* 
duction  to  cqu i potential  Hues  and  current  lines.  In  auch  cases  in  trA 
fact,  where  there  is  no  vortex -motion,  the  action  is  closely  analogous  lelority 
to  what  is  called  the  “ velocity  potcutialM  in  a fluid.  potential 

Generalized  Coordinates. 

3 215.  By  the  help  of  the  result  already  obtained  in  on-  Genera,’ 
nexiou  with  least  action,  we  may  easily  obtain  in  a simple,  eo- 
thougli  indirect,  way  the  remarkable  transformation  of  theor 
equations  of  motion  of  a system  which  was  first  given  by 
Lagrange.  We  are  not  prepared  to  give  here*  the  trans- 
formation to  Generalized  Coordinates  in  its  most  general 
form ; but,  even  in  the  restricted  form  to  which  we  pro- 
ceed, it  is  almost  invaluable  in  the  treatment  of  the  motion 
of  conservative  systems  of  particles  in  which  the  number 
of  degrees  of  freedom  is  less  than  three  times  that  of  the 
particle*  The  one  point  to  be  noticed  is  that,  when  we 
restrict  ourselves  to  a system  of  this  kiud,  the  expression 
for  the  kinetic  energy,  T,  is  necessarily  a pure  quadratic 
fuuction  of  the  rates  of  increase  of  the  generalized 
coordinates.  This  is  obvious  from  § 19.  Repeating  with 
generalized  coordinates  the  investigation  of  § 202,  wt  bavo 
A - 2/T.fc  -/(T  + H - V>tt. 

Hence  eA-/llT+*H- SVyft. 

A*ow  let  9,  <p,  <J>,  kc.,  I*e  the  generalized  coordinates,  and  we  have 

2T-P0*+2Q<?*+R**+ 

whore  P.  Q,  R,  . . . arc  in  general  functions  of  9,  + , . . . Of 

course  V is  a function  of  9,  <f>,  if  . . . alone,  and  does  not  involve 
9,  b.  Ac. 

Thus  m e have,  wiiting  for  one  only  of  tbe  generalized  coordinate* 


A-logr-logr,, 

A'-*-#!, 

we  must  have,  not  only  the 
aquation 

^+^-0 

d u* 

satisfied  by  each  of  A and  A', 
but  also  tbe  conditions 
(l A _ dA'  rfA  _ _ rfA' 

dx  dy  ’ dy  dx 
This  follows  nt  once  from  tho 
fact  that  all  the  equations  are  ,, 

UlKU.  57 • 

f 214.  In  Gg.  57  we  have  gA  — PR/QR.  Hence  the  locus  of  R is 
a circle,  whose  centre,  B,  is  on  QP  produced. 

Again  A'> zR ri  - zRQz*  zPRQ . The  locus  of  R is,  in 
this  case,  any  circle  pacing  through  P and  Q. 

fbese  circles  evidently  eot  one  another  orthogonally  in  R ; for 
BR.  which  is  a radios  of  the  one,  is  a tangent  to  the  other. 

Thu*  particles  vnoving  in  a plane,  so  that  the  apeed  at  any 
point  R is  inversely  as  PR.  RQ,  may  describe  circles  tn  which  PQ 
is  a chord.  In  this  case  the  curves  of  equal  action  are  circles  de- 
fied by  the  condition  that  the  ratio  PR  : RQ  is  constant.  Or  they 
may  more  in  the  latter  system  of  circles,  in  which  com*  tbe  former 
system  gives  the  line*  of  equal  action.  For  the  equations  in  the 
preceding  section  give 

- /rfA\*  /rfA*y  /rfA'V  <** 

from  which  tlis  conclusion  is  obvious 

We  may  easily  extend  this  exampto  to  other  sets  oi  orthogonal 
curves  whoso  equations  are 


-<S*OWHXi(S)-S*S>  0 

But  we  saw  that,  for  any  natural  motion,  the  unintegrnted  part  of 

8A  necessarily  vanishes.  Thus,  as  9,  and,  therefore, 

their  variations,  are  by  their  very  nature  independent  of  on# 
another,  tho  vanishing  of  the  unintegroted  part  gives  us  one 
equation  of  motion  for  each  degree  of  fm-dom,  the  type  being  in  all 
©r  them  tho  same,  viz., 

S(3MSMS)-- 

To  exemplify  the  1 1»  of  these  equations  we  will  take  again  a few  Ex- 
of  the  more  important  cnees  of  constraint  already  treated,  and  will  ampl*s 
then  proceed  to  some  others  of  iutcrcst  aa  well  as  of  somewhat  , 
greater  complexity. 

In  the  simple  pendulum,  1 being  again  the  length  of  the  string, 
and  0 the  inclination  to  the  vertical  at  time  t,  we  have  obviously 
V — C- mglco*9. 

H-ncc  (S)-”'™.  (s)“°’ 

Thus  the  equation  of  motion  is 

+ rojf&in  6—0 

' or  0+  -Lsinf-O, 

1 l 

I na  in  1 134. 

Suppose  the  same  pendulum  to  be  moving  anyhow,  9 still  denot- 
ing its  inclination  to  the  vertical,  and  0 denoting  the  azimuth  of  the 
plane  in  which  it  is  displaced,  we  have- 

T-SwP(tf1  + ain,A^),  V-C-ntyfcoafl 


A,  ••  pA  + A , 

I,  - - A+-//A', 

where  A and  A’  have  their  recent  values.  Or  we  may  extend  the 
example  by  assuming  at  stalling 

A — »i  logr-  n*tlogrt , 

in  which  ease  it  will  be  found  that  wc  must  have 
A’  - »i9-  in,0,  . 

These  pairs  may  again  be  combined  into 

pA  + A'  and  -At  p\\  and  »o  on. 


; give  at  once 

(©— -**  (SMS)- 


Hence  the  two  equations  are 

9-  »in0cos0.^s  + y *in0-O 
£(sin**.*)-0. 


Digitized  by  Google 


727 


MECHANICS 


Prt&dti  SUll  keeping  to  otwy  example*,  MMMM  th*  eord  of  the  ofxli- 
! lira  with  nary  simple  pendulum  to  bu  extensible,  according  to  Hooke's  Uv. . 
AxVii:-  Let  A be  its  length  at  time  t.  Then  the  tension  is  E(A  - l)Jl, 
siblo  • and  the  work  it  can  do  in  contracting  u the  integral  of-  this  with 
coed.  regard  to  A from  l to  A, 

E*a  - /)7*f  • 

Hence  are  luire , V — C-f  E<  A - If  fit  - wjrxoot#  , 

't-1»i(aV>+a'). 

Thus  Lagroug©\»  equations  become 

n#-«, 

fciX-wA^-t-  E(A -/)//-  »ycoa#-»0  ; 

uatiom  which  could  be  obtained  immediately  from  the  application 
the  second  law,  with  the  help  of  the  kinciuatical  expressions  for 
acceleration  perpendicular  to,  and  along,  the  radius-vector  of  a 
plane  curre  (§  4i ). 

Inatead  of  the  complex  pendulum  treated  in  § 177,  we  will  now 
take  the  case  of  two  masses  attached  at  different  points  to  an 
elastic  string,  or  light  helical  spring  aud  consider  their  vertical 
vibration*. 

Let  a,  b be  the  unatretehed  lengths  of  the  parts  of  the  string,  M 
sod  m the  muxs.  Then  if  (,  a ll«  the  vertical  displacements  at 
dm*  t,  wo  have 

T-4{U? + «(£  + *)*), 

V-^(n'  + ?)  ■ UX-*»(I+'I>» 


j deflected.  The  peruxl  of  tiiie  oscillation  will  be  less  or 
greater  than  that  of  tho  former  according  a a tlie  poles 
attract  or  repel  one  another. 

Now  the  initial  state  of  motion  proposed  evidently  con- 
| sists  of  the  superposition  of  (A)  and  (B)  in  such  a way 
that  there  is,  at  starting,  no  displacement  of  either  mass, 
[ but  a definite  velocity  of  one  of  them  only.  This  cor- 

• responds  to  simultaneous  zero  of  displacement,  with  equal 
velocities,  for  each  of  (A)  and  (B).  There  is  therefore  at 
that  instant  no  displacement  of  either  mass ; and  one  is 
at  rest  while  the  other  is  moving  with  double  the  assigned 

• velocity.  If  2w/a,  2w  V be  the  periods  of  the  two  motions, 
j it  is  obvious  that  after  the  time  ir  (n-u)  the  magnet* 

will  have  interchanged  their  states  so  that  the  arrangement 
will  present  exactly  the  tame  appearance  as  at  first,  ij 
looked  at  from  the  other  side. 

j I*t  a be  the  distance  between  the  ends  of  the  bars  when  all  four 
. strings  are  vertical.  Then,  if  6,  ^ be  at  time  t the  inclinations  of 
the  pairs  of  strings  to  the  vertical,  a becomes 
D-b  + /<*-0), 

where  l is  the  common  length  of  the  strings.  The  cxnrewton  for 
the  potential  energy  due  to  magnetism  is  of  the  form  /t/D,  where  p 
is  positive  if  like  poles  be  turned  to  one  another. 

Honcc 


as  thst  Lagrange’s  equations  are 

£(M*+w«+,)uk|  -(M+»)s-o. 

+ Ey-ttj-0. 

The  equilibrium  positions  are  found  by  supposing  the  accelera- 
tions to  vanish,  so  that,  if  w*  suppose  £ and  ij  to  be  meacared  from 
them,  the  terms  in  g will  dbappeai.  Hence  the  solution  is  of 
exactly  the  same  nature  as  that  elresdj  given  for  an  apparently 
different  problem  (8  178}. 

Setting  We  may  mention  that  equations  practically  tlio  same  as  these  are 
a watch*  °btained  when  we  consider  the  motions  of  a wntch  and  its  balance- 
wheel,  the  watch  being  supported  in  a horizontal  position  by  means 
of  a wire,  and  oscillating  in  its  own  plane  by  the  torsion-elasticity 
of  the  wire.  The  reader  of  § 242  below  will  hare  no  difficulty 
in  obtaining  this  result.  If  suggests  a practical  method  of 
“ setting  M a watch  to  true  time,  without  turning  the  hands  forward 
or  backward,  and  without  letting  it  run  down. 

Tran*-  The  following  is  a simple,  but  very  instructive,  example 
foetKo  of  tho  transference  of  energy  (back  aud  forward)  between 
of  two  parte  of  a By  stem.  Two  bar-magnets  of  equal  mass, 
•nergy.  a^d  strength  (fig.  58),  are  supported  horizontally 

by  pairs  of  parallel  strings,  bo  that 
when  at  reat  they  are  in  ono  line. 

One  of  them  is  slightly  displaced 
in  the  direction  of  its  length,  find 
the  Bubaeqnent  motion  of  both.1 

If  we  can,  by  any  process,  find 
two  fundamental  states  of  motion 
which,  once  established,  will  be 
permanent,  any  other  possible  motion  F>g-  &&• 

of  the  system  will  be  a superposition  of  these  two.  The 
amplitudes  and  phases  in  the  components  may  have  any 
values,  so  long  as  the  whole  disturbance  is  small.  This 
follows  from  the  fact  that  the  system  has  two  degrees  of 
freedom  only, — since  we  are  concerned  only  with  motions 
in  the  plane  of  tho  figure. 

(A)  Now  one  obviously  possible  motion  is  a simple 
harmonic  vibration  of  the  whole,  without  change  of  distance 
between  the  magnets.  The  period  of  this  vibration  is 
obviously  the  same  *3  that  of  either  magnet  if  tho  other 
were  removed. 

(B)  Another  obviously  possible  motion  is  that  iu  which 
the  magnets  aro,  at  every  instant,  equally  and  oppositely 

1 We  suppose  the  bare  to  be  so  long,  in  comparison  with  the  dis-  j 
hoc*  between  them,  that  we  need  take  account  only  of  the  action  of 
their  poles  which  are  turned  toward*  one  another.  I 


V - + #*)  + . 

Forming  the  equations  os  usual,  ami  omitting  powers  of  0 and  <p 
above  die  first,  we  have 

*w-  -«»«+*!(  i 

~ - «))  ; 

from  which  the  remits  already  given  may  I*  deduced. 

Finally,  let  us  take  the  case  of  Atwood’s  machine  {§  173)  when  Atwooa'i 
the  maw**  are  equal,  and  oue  of  them  is  vibrating  through  small  marina* 

am. 

Let  r,  9 be  the  polar  coordinates  of  tho  vibrating  mass ; then.  One  nose 
neglecting  powers  of  9 higher  than  the  second,  we  have  the  general-  vibr*Ug| 
ixea  equations 

2?  - r<£—  -i  gffi, 

ill  • 

Pm  | yr  for  r,  and  9 \/2  for  9,  anil  we  get 
ff  - rd*  - -0», 

1 4<r*)-  - 29. 

r <a 

Transform  to  rectangular  coordinates  in  the  plane  of  motion,  » 
being  vertically  downwards ; then 

y-  - 2y!x . 

This  shows  that  the  vertical  acceleration  of  the  vibrating  particle  u 
vrry  small,  but  constantly  downward.  Hence  the  energy  of  the 
vibratory  motiou  is  steadily  converted  into  energy  of  trau.-uation  of 
the  masses. 

When  both  the  eqnsl  masses  vibrate  through  small  arcs,  it  ia 
found  that  the  moss  whose  angular  range  is  the  greater  ha*  down- 
ward acceleration  with  diminishing  angular  range.  Hence  it 
would  appear  that,  if  the  string  be  long  enough,  the  entire  motion 
would  be  periodic. 

§ 210.  Before  leaving  this  subject  we  may  form,  from  the  com* 
plate  value  of  8 A given  in  la--*t  section,  the  generalised  equation* 

I corresponding  to  those  of  Uuuuiton’a  **  varying  action,"  a*  given 
| in  £ 204. 

We  have  at  once 

(£)-(3M2HS) $)-'• 

But,  by  the  value  of  T,  we  have 

(S)-r<+<Wt  • • • 

(£)-q*+r*+  ... 

Ire.  - kc. 
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These  equations  give  0,  4>,  . , . a*  homogcncoa*  linear  functions  of 

(SMS).- ■•“**(2).  (£)•••• 

ii  we  substitute  these  expressions  in  the  equation 

which  is  obviously  true,  because  T is  a homogeneous  function  of  6, 
...  of  the  second  degree,  we  have  a partial  differential 
equation  of  tho  form 

KSM3X3MS/*  • • 

from  which  A is  to  be  found. 

The  coefficients  p,  q,  r . . . ore,  in  general,  like  ?,  Q,  R,  . . . 
functions  of  0,  . . . 

As  an  illustration,  take  again  the  example  in  last  section,  where 
two  masses  are  attached  to  a Judical  spring,  and  vibrate  in  a 
vertical  line.  From  the  value  of  T there  given  we  have 

(SMSH**- 

F*om  these  we  have  the  equation  for  A 

The  value  of  V is  given  above.  This  equation  is,  of  course,  to  be 
t mated  according  to  the  process  illustrated  in  9 209. 

Statics  or  a Rioid  Solid. 

§ 217.  A rigid  body,  as  we  have  already  seed,  has  at  the 
itmoat  six  degrees  of  freedom,  three  of  translation  and 
three  of  rotation.  According  to  Newton’s  scholium,  the 
widitions  of  equilibrium  of  such  a body,  under  the  action 
af  any  system  of  forces,  are  that  the  algebraic  sum  of  the 
rates  of  doing  work  by  and  against  the  forces  shall  be  nil 
whatever  uniform  velocity  of  translation  or  of  rotation  the 
body  may  have.  For,  if  this  were  not  so,  there  would  be 
Work  done  against  acceleration,  and  the  body  would  gain 
or  lose  kinetic  energy.  And  this  gain  or  loss  would  take 
place  even  if  the  body  were  originally  at  rest,  £«.,  it  would 
Dot  be  in  equilibrium.  To  ensure  equilibrium  then,  all  that 
is  necessary  is  that  the  sums  of  the  components  of  tbeforccs 
in  any  three  non-coplanar  directions  shall  vanish,  along  with 
Iho  sums  of  their  momenta  about  any  threo  non-coplanar 
tines.  For  simplicity  it  is  usual  to  assume  for  these  direc- 
tions a system  of  rectangular  axes,  and  for  the  lines  another 
system  parallel  to  them  and  passing  through  some  definite 
point  (say  the  centre  of  inertia)  of  the  body. 

Thus  we  have  at  once 

2(X)-0,  2(Y)-0,  2{Z)-0; 

J<Zy- Y*)-0,  2(Xi-Zr)-0,  2(Y*-Xjr)-0, 
wk'ero  X,  Y,  Z are  the  components,  parallel  to  the  axes,  of 
a force  acting  at  the  point  x>  ty,  s of  the  body.  If  P, 
with  direction  cosines  A.,  /x,  v,  represent  the  force  acting  at 
W,  p,  i,  these  equations  may  be  written  in  the  form 
2(Pa)-0,  2<!»-0,  2(F*)-  0 
3CP(ry-/tf)]-0,  2[P(aj-w:)]-0,  2[IVr- Ay)J-0. 

These  equations  correspond  to  the  Bix  degrees  of  freedom 
involved. 

It  ia  easy  to  ace  that  it  is  a mere  in  fitter  of  convenience  through 
vhat  point  of  the  body  w«  draw  tho  lines  about  which  moments  are 
taken.  For,  if  we  shift  it  by  quantities  a.  bte  respectively,  the 
moments  become 

a{Z(y-»)-Y(:-<r)J,'&c.: 
bttl  thc.-»  are  2(Zy- Ys) -i2(Z)+c2(Y)  k c.; 

and,  by  tbs  first  three  equations,  th<-sa  quantities  are  seen  to  reduce 
themselves  to  their  first  terms.  Hence,  in  forming  the  equations  of 
equilibrium,  simplicity  will  be  gained  by  chooiirg  as  origin  a point 
throegh  which  the  line  of  action  of  one  or  more  of  the  applied 
forms  passes. 

Again,  the  point  of  application  of  any  one  of  the  forces  may  be 


shifted  at  will  anywhere  along  tbs  line  in  which  the  force  acta  Pol 
the  equations  of  the  line  in  which  the  force  at  x,  y,  a acta  art 

~X~~  ^V“  " ~Y~  • 
and  these  give  Z|('-Y:'-Zjf-Y*, 

so  that  tho  expressions  for  the  moments  aro  unaltered  If  tbe  pdint 
of  application  of  the  fores  be  shifted  to  any  position  along  the  line 
in  which  it  acta. 

§ 218.  In  tho  great  majority  of  treatises  on  Statics  the 
fundamental  propositions  of  tho  subject,  above  given,  are 
deduced  from  the  assumption  (as  a thing  to  be  proved  ex- 
perimentally) of  tho  result  just  established,  which  is  desig- 
nated the  “principle  of  the  transmission  of  force."  Along 
with  it  arc  assumed  tho  parallelogram  of  forces,  and  the 
principle  of  the  “superposition  of  systems  of  forces  in 
equilibrium."  Since  the  publication  of  the  Principial  tbe 
I continued  use  of  such  methods  must  be  looked  upon  as  a 
retrograde  step  in  science. 

§ 219.  From  this  category  we  cannot  quite  except  (so  far  1 .'••uplu 
at  le  iat  as  the  usual  modes  of  treating  it  are  concerned)  the 
valuable  idea  of  the  “ couple,"  due  to  PoinsoL  But  the 
term  is  in  such  common  u&e,  and  tho  idea  in  its  applica- 
tions sometimes  of  such  importance,  that  it  cannot  be 
omitted  hero. 

A couple  is  a jxsir  of  equal  forces  acting  on  the  same  booty 
in  opposite  directions  and  in  parallel  lines. 

From  the  general  conditions  already  given  we  see  that  a 
couple  produces  a definite  moment  of  force  about  a particu- 
lar axis,  but  that  tho  axis  is  determinate  merely  as  regards 
direction,  and  not  as  regards  position  in  space.  The  forces 
of  a couple  do  not  appear  in  tho  first  three  of  tho  equa- 
tions of  equilibrium.  On  the  other  hand,  the  left  hand 
members  of  the  other  three  equations  may  all  be  regarded 
as  moments  of  couples.  All  the  properties  of  couples  are 
contained  in  these  statements.  Thus,  for  instance,  it  is 
obvious  that,  so  far  os  its  effects  are  concerned — 

1.  A couple  may  be  shifted  by  translation  to  any  other  Trans- 
position in  its  own  plane.  hem.et  of 

2.  It  may  be  shifted  to  any  parallel  plane.  ***?.*• 

. 3.  In  either  of  these  it  may  be  turned  through  any 

angle. 

4.  Its  forces  may  be  increased  or  diminished  in  any  Anu  of 
ratio,  provided  the  distance  between  their  lines  of  action  wor**- 
(which  is  called  tho  “ arm  ” of  thb  conplc)  bo  proportion- 
ately diminished  or  increased. 

A couple  is  therefore  completely  determined  by  mean*  AxU  <>f 
of  its  u axis,”  which  is  a line  drawn  perpendicular  to  ite 
plane,  and  of  length  representing  its  moment.  And  two 
couples  arc  obviously  to  bo  compounded  by  treating  their 
axes  as  if  they  were  forces  acting  at  one  point 

§ 220.  We  will  now  examine  the  consequences  of  the  ftoluc- 
six  conditions  of  equilibrium  (§  217)  in  some  of  the  more  1)00  of 
common  cases  which  present  themselves.  But,  before 
doing  so,  it  may  make  matters  clearer  if  we  restate  these  an!i  a 
conditions  iu  a somewhat  different  form.  emr 

The  resultant  of  any  number  of forces^  acting  at  any  ]><nnU 
of  a rigid  body , may  he  represented  by  a single  force  acting 
at  the  origin , and  a couple  of  definite  moment  about  a definite 
line  passing  through  the  origin . 

For  equilibrium  of  the  body  this  force  and  couple  most 
separately  vanish. 

Thus  if,  in  fig.  50,  P,  acting  at  Q,  be  any  one  of  the 
forces,  and  O tbo  origin  (chosen  at 
random),  wo  may  introduce  at  0 a pair 
of  equal  and  opposite  forces  a P,  parallel 
to  P.  The  original  force,  taken  along 
with  - P at  the  origin,  gives  a couple  ; 
and  in  addition  there  is  -*•  P acting  at 
the  origin.  Fig- l>9. 

§221.  When  only  two  forces  act  on  a body,  the  first 
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coodilion  above  show*  that  they  most  be  equal  and  oppo- 
*^te.  aud  the  second  that  they  must  act  in  the  same  line, 
tf  they  are  to  maintain  equilibrium.  When  only  three 
forces  act,  the  first  condition  shows  that  their  directions 
must  lie  in  ono  plane,  the  second  that  their  lines  of  action 
must  be  parallel  or  must  meet  in  one  point,  if  they  are  to 
maintain  equilibrium. 

If  their  directions  meet  in  ono  point  wo  have  again  the 
problem  of  the  equilibrium  of  a single  particle  under  three 
forces ; for  there  can  be  no  mordent  about  this  point 

When  the  directions  are  parallel,  one  of  the  forces  must 
obviously  be  equal  to  the  sum  of  the  other  two,  and  must 
act  in  the  opposite  direction.  Also  its  lino  of  action  must 
lie  between  'those  of  the  other  two,  for  their  moments  about 
any  point  in  it  must  bo  equal  and  opposite.  Hence  it  is 
impossible  tint  any  single  force  should  balance  a couple, 
unless  we  adopt  the  mathematical  fiction  of  an  iufinitcly 
small  force  acting  in  a lino  everywhere  at  on  infinite 
distance ; so  that  its  moment  may  be  fiuito,  and  equal 
and  opposite  to  that  of  the  couple. 

§ 222.  When  any  number  of  parallel  forces  act  simul- 
taneously on  a rigid  body,  their  resultant  is  a single  force 
equal  to  their  algebraic  sum,  with  a couple  whose  plane  is 
obviously  parallel  to  the  common  direction  of  the  forces. 
The  forces  of  this  couple  may  bo  made,  by  lengthening  or 
shortening  the  arm,  equal  to  the  resultant  force.  One  of 
them  will  neutralize  it,  and  the  other  remains  the  final 
resultant,  which  passes  through  a definite  point  called  the 
centre  of  parallel  forces.”  Thus  any  set  of  parallel  forces 
necessarily  has  a single  force  as  a resultant,  executing  in 
(he  special  case  when  their  algebraic  sum  is  zero. 

§ 223.  Excellent  examples  are  furnished  by  heavy  bodies 
of  moderate  dimensions,  where  the  weights  of  their  parts 
Ore  forces  practically  in  parallel  lines.  The  single  re- 
sultaut  force,  in  such  casc3,  is  the  whole  weight  of  the 
bady.  Its  direction  always  passes  through  tho  centre  of 
inertia  (§  109)  becauso  weight  (in  any  ono  locality)  is 
proportional  to  mass.  For  this  reason  all  heavy  bodies  of 
moderate  dimensions  are  said  to  have  a ‘'centre  of  gravity,” 
which  coincides  with  tho  centre  of  inertia.  But  it  must  be 
noticed  that  the  two  ideas  are  radically  different,  and  that, 
yhile  every  piece  of  matter  has  a true  centre  of  inertia,  it 
to,  iu  general,  only  approximately  that  we  cau  predicate  of  it 
<iat  it  has  a centre  of  gravity.  In  fact  a body  has  a true 
•e  litre  of  gravity  only  when  it  attracts,  and  is  attracted  by, 
All  other  gravitating  matter  os  if  its  wholo  mass  were  con- 
Afentnted  in  that  point  See  Potential.  When  there  is 
a centre  of  gravity  in  a body,  it  is  necessarily  coincident 
with  the  centre  of  inertia.  In  gravitation  cases,  where 
bodies  of  moderate  sizo  are  concerned,  the  resultant  is,  at 
least  approximately,  a single  fence.  But,  when  wo  deal 
t^ith  large  nou-barycentric  bodies  like  tho  earth,  we  find 
that  the  resultant  of  the  sun’s  attraction  is  a force  (deter- 
mining the  orbit)  and  a couple  (producing  precession,  Ac.). 

When  a mass  is  laid  on  a three-legged  table,  we  find 
the  pressure  which  each  leg  supports  by  simply  taking 
moments  about  the  line  joining  the 
upper  ends  of  the  other  two.  The 
leg  is  thus  seen  to  support  a fraction 
of  the  weight  of  the  mass,  whose  nu- 
merator is  the  distance  of  the  contra 
of  gravity  of  the  mass  from  this  line, 
and  its  denominator  the  distance  of 
the  leg  from  the  same  line.  Thus  we 
have  a physical  proof  of  the  geomet- 
rical proposition  that  if  any  point,  P,  be  taken  in  tho  plane 
of  a triangle  ABC  (fig.  60),  and  perpendiculars  be  drawu 
from  it  and  from  the  angles,  we  have 


Aa  B6  + U *' 


If  the  mass  of  the  table  is  to* be  reckoned,  P must  bo  takon 
as  the  centre  of  gravity  of  the  system  of  table  and  load 
together.  If  tho  tablo  be  of  uniform  material,  triangular 
and  supported  by  legs  at  its  corners,  similar  reasoning 
allows  that  when  it  is  unloaded  (or  loaded  ot  its  centre  of 
gravity)  eacli  log  supports  one  third  of  the  weight, 

§ 224.  Examples  iu  which  the  resultant  is  a single 
couple  are  found  iu  rigidly  magnetized  bodies  placed  in 
a uniform  magnetic  field.  A3  the  amounts  of  N.  and  8. 
magnetism  in  a body  are  always 'equal,  there  is  no  force 
of  translation  in  a uniform  field.  The  resultant  couple 
depends  for  its  magnitude  on  tho  oricutation  of  the  body, 
and  the  positions  of  equilibrium  ore  those  for  which  its 
moment  vanishes. 

§ 225.  Let  Put  x,  y,  s,  bo  ono  of  a system  of  parallel  forces,  their 
direction  cosines  bung  A,  h,  *».  Let  Q be  the  resultant  force,  and 
R.  with  direction  cosine*  a',  m\  *''►  tho  nxis  of  the  resultant  couple. 
Then  our  conditions  become 

Q-KD, 

A'R-a[P(ry-p;)),  p'R-S[P(\2-  rx)],  r'R - X[P(>t*  - ky)\, 

Tho  last  three  equations  give  the  following  conditions  doSrrartn- 
ing  K,  A',  t»\ 

aR  +y2(P;)-v2(Py)->0l 
- Alt  Pi)  + *'R  + »KP*)  - 0 , 

+ ASiPy)-/il(Px)  + r'R  -0. 

From  these  we  lure  the  equation  of  condition 

M'  + fifk  +in/  — 0 , 

showing  thst  the  axis  of  the  coujp\e  is  at  right  angles  to  the  oomwo 
direction  of  the  parallel  forces. 

We  have  also 

®» - W P*))’  + (a(Py)>*  + (l(Pz))»  - (Al(Px)  + mK  Py)  + rl(P »)f. 
This  expression  is  of  the  same  form  as  thst  in  § 77,  and  we  there- 
fore conclude  that,  if  A",  p~,  v*  be  the  direction  cosines  of  a lisa  in 
the  body  such  that 

l(Px)  2\Py)  StiSJ* 

the  magnitude  of  the  resultant  couple  is  directly  ns  the  sine  of  tbc 
angle  between  this  line  and  the  common  direction  of  the  parallel 
forces.  In  fact  the  mere  form  of  the  threo  conations  above  worm 
this  result. 

I n the  case  of  a body  of  moderate  dimensions,  acted  on  by  gravity, 
P is  the  weight  of  the  element  at  r,  y,  c,  end  therefore  proportion*! 
to  its  mass,  so  that  if  tho  centre  of  ineilia  bo  taken  as  the  origin 
we  have 

S<P*)-0,  3<Py)-0,  J(Pt)-0, 

and  there  is  no  ccunlc.  The  whole  effect  is  therefore  the  mom  m If 
the  mass  were  condensed  at  the  centre  of  inertia. 

In  the  case  of  a magnet, 

2(P)-0, 

and  th»re  is  no  translatory  force.  The  conple,  as  we  have  am, 
depcndB  upon  the  orientation  of  the  body  as  regards  the  dirdetkm 
of  the  line  of  the  earth's  magnetic  force. 

g 226.  We  have  seen  that  any  system  of  forces  acting 
on  a rigid  fiody  may  bo  reduced  to  a force  and  a couple ; ako 
that  when  the  force  is  in  the  piano  of  the  couple  the 
resultant  can  always  be  put  in  the  form  of  a single  force 
acting  in  a definite  line  in  the  body.  When  the  force  is 
not  in  the  plane  of  the  couple,  we  may  resolve  the  couple 
into  two  components,  the  plane  of  one  being  parallel,  of 
the  other  perpendicular,  to  the  force.  Tho  first,  when 
compounded  with  the  force,  merely  shifts  the  line  in  which 
it  acts.  Thus  any  system  of  forces  may  be  reduced  to  a 
single  force,  acting  in  a definite  line  called  the  “ central 
axis,”  and  a couple  in  a plane  perpendicular  to  it.  One  of 
the  forces  of  the  couple  may  now  be  compounded  with  the 
single  force,  and  thus  we  obtain,  as  the  resultant  of  any 
system  of  forces,  a pair  of  forces  in  non-intersecting  lines  not 
perpendicular  to  one  another.  This  is  only  one  of  an  infinite 
number  of  ways  in  which  fancy,  or  convenience,  may  load 
us  to  represent  the  equivalent  of  a group  of  forces.  Many 
very  curious  theorems  have  been  met  with  in  investigation# 
on  this  subject.  For  instance,  by  compounding  one  of  tho 
forces  of  tho  resultant  couple  with  tbc  resultant  force  (not 
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now  necessarily  perpendicular  to  its  plane)  we  have  a 
system  of  two  forces  acting  in  con-intersecting  lines. 
Then  we  have  the  following  curious  proposition,  which  may 
easily  be  proved  from  the  formulas  already  given  :■ — 

When  a system  offerees  is  reduced  in  any  manner  what- 
ever to  two,  the  volume  of  the  tetrahedron  of  which  these  are 
opposite  edges  is  constant. 

§ 227.  The  most  symmetrical  pair  of  resultant  forces  is 
round  thus.  Take  ony  point  P (fig.  61)  in  the  central  axis, 
and  draw  through  it  a line  APA', 

perpendicular  to  it,  and  bisected  A " At 

at  P.  Substitute  for  the  single  j\T iP/\ 
forco  at  P its  halves  acting  at  * ■ si  / \ 

A and  A' respectively.  Combine.  v R / v 
these  respectively  with  the  forces  ; R? 

AQ,  A'Q'  of  the  couple  when  V 

AA'  is  made  its  arm.  The  system  Fig.  6t. 

is  thus  reduced  to  two  equal  forces  AR,  A 'IV,  whose  direc- 
tions are  interchangeable  by  a rotation  of  two  right  angles 
about  the  central  axis. 

Let  P with  direction  cosine*  A,  p,  r he  one  of  the  forces,  and  let 
x.  y,  s be  its  point  of  application.  Then 

X-Z(Pa),  Y-Z(P*),  Z-Z(Pr) 
are  the  components  of  the  single  force  at  the  origin. 

Also  L-ZfP(ry-ju)] 

M-Z[P(Aa-*x)] 

N — 2[PGux  - Ay)] 
are  the  components  of  the  resultant  couple. 

If  we  shift  the  origin  to  the  point  a,  b,  c the  first  three  quantities 
arc  unaltered,  but  the  couples  become 

L'-  L+cY-JZ 
M'-M+aZ-eX 
N'-N  + tX-oY. 

The  point  a,  b,  e is  on  the  central  axis  if  the  axis  of  the  resultant 
couple  be  parallel  to  the  single  force,  ii,if 

E»rpoM; 

at  L . iX*  cY+JZ, 

M-  cX+eY-oZ, 

N--»X+«Y  + <Z. 

Either  of  these  sets  give*  the  equations  of  the  central  axis. 

The  resultant  force  and  eoutile  are  in  one  plane,  and  therefore  the 
resultant  is  a single  force  in  toe  central  axis,  when 
L'X  + M'Y  + N'Z-O. 

By  the  values  of  L',  M',  N',  above,  we  see  that  this  is  equivalent 
LX  + MY  + NZ-0. 

When 'this  last  condition  is  not  satisfied,  we  see  that  the  value  of 
the  left  hand  member  which,  from  the  way  in  which  it  occurs,  must 
obviously  bo  an  invariant,  is 

*<X*  + Y*+Z»), 

whoro  e has  the  same  value  as  in  the  three  equations  above. 

§ 228.  One  of  the  moot  remarkable  of  the  many  curious 
theorems  connected  with  the  single  resultant  of  a system 
of  forces  is  that  of  Minding.  We  have  seen  that,  in  general, 
the  resultant  may  bo  put  in  the  form  of  a single  force  and 
a couple  in  a plane  perpendicular  to  it.  If  we  now  suppose 
the  system  of  forces  to  be  shifted  into  a ucw  position  such 
that  their  points  of  application,  their  magnitudes,  and  the 
angles  between  their  directions  two  and  two,  all  remain 
unchanged,  the  resultant  force  will  bo  of  the  same  magni- 
tude as  before,  but  tho  couplo  will  in  general  be  different 
Of  the  infinitely  infinite  number  of  possible  positions  which 
the  forces  may  assume,  an  infinite  number  correspond,  to 
a zero  couple.  Minding  has  shown  that  tho  lines  of  action 
of  these  single  resultants  consist  of  all  lines  passing  through 
each  of  two  curves,  fixed  iu  the  body,  an  ellipse  and  an 
hyperbola,  in  planes  perpeudicular  to  each  other.  The 
proof  of  the  proposition  gives  an  interesting  example  of 
the  use  of  Rodrigues's  coordinates  (£  83). 


The  most  obvious  mode  of  attacking  this  question  would  be  to 
resolve  the  applied  fort**  into  three  groups,  parallel  respectively  to 
three  rectangular  axea  which  revolve  with  tlnrui,  nnd  to  chooso 
those  axes  so  that  tho  sum  of  the  resolved  parts  docs  not  va-ish 
parallel  to  any  one  of  the  three.  Each  of  these  systems  of  parallel 
force#  has  its  own  "centre”  (f  222), — so  that  the  final  resolution 
gives  three  forces,  each  of  • given  magnitude,  acting  in  any 
mutually  perpendicular  directions  ac  three  definite  point*  in  tl* 
body.  This,  however,  is  not  analytically  so  simple  as  tho  following. 

We  refer  the  body  to  fixed  axea  Ox,  Oy,  Oc,to  oe  afterwards  speci- 
fied. As  tho  origin  and  the  directions  of  these  axes  are  at  oui 
disposal,  we  may  impose  six  conditions  Now  suppose  the  forces  to 
be  resolved  jiaralld  to  a set  of  rectangular  axes  CAr,  Ojf,  Os'  which 
will  be  considered  afterwards  to  rotate  with  them.  Such  a system 
of  axes  may,  at  starting,  have  any  assigned  position.  This  give* 
us  three  condition#  more.  Let  then  A,  B,  C be  the  components, 
parallel  to  the  second  aetv>f  axes,  of  the  force  applied  at  the  point 
whose  coordinates  referred  to  the  first  system  are  a,  b,  c.  Let  tho 
direction  cosines  of  the  second  system  in  any  of  its  future  |xwitiona, 
referred  to  the  first  system,  be  llt  tnu  Ip  «,;  tp  re- 
spectively. 

Then  the  force  at  a,  o,  c has  tne  following  components;— 

Af,  +B/,  + C/4,  parallel  to  Ox 
Aw»i  + B«4  + Cms  , i,  „ Oy 
Am,  +Bsa  -fCn,,  „ „ 0*. 

The  expressions  for  the  resultant  force  and  couple  at  the  origin 
will  evidently  depend  upon  the  following  twelve  quantities,  besides 
the  direction  cosines,  ri* 

ZA,  ZB,  ZC, 

2' Act),  Z'Aft),  Z'Ac) , 

Z(Ba),  Z(B b),  Z(Bc), 

2(0),  Z(Cfi),  Z(C<). 

Assume  ZB— 0,  ZC-0,  i.e.,  let  Ox'  be  always  parallel  to  the  direc- 
tion of  the  resultant  force.  Next,  let 

Z(Ao)-0,  2;A*)-0,  Z(Ac)«0, 

i.e.,  let  the  origin  be  chosen  os  the  "centre”  (8  222)  of  the 
forces  parallel  to  the  resultant  force.  As  we  hare  still  fonr 
conditions  to  impost,  we  select  the  following: — 

Z(Ra)-0,  Z(Bc)-0,  Z(Ca)-0,  Z(C&)-0. 

Thcso  express  that  the  plane  of  the  couple  due  to  tlie  forces  C passes 
through  Oy,  while  that  of  the  forces  B passes  through  O*. 

Wnto  now 

Z( A)  - 3 . KBA)  - $fl,  Z(Cc)  - $y. 

The  force  and  couple  at  the  origin  are 

~ ***>)»  <^»7»  ~ • 

These  are  equivalent  to  a single  force  if  {§  227) 

{/»»*-  - (Aw,  - , 


or  - n,7  - 0 •■*(!) 

This  is  the  required  condition.  When  it  is  satisfied,  the  equations 
of  the  line  in  which  the  single  force  ^ scis  ar^any  two  of 

*V7 -wiC-  ni8  - wi7 . 1 

f|C  " '*7.  \ 

the  condition  that  these  three  agree  being  (1). 

Eliminate  between  the  last  two,  and  we  get 

&)- 


Now  introduce  in  (1),  in  the  first  of  (2),  and  in  (3),  Rodrigues's 
values  of  the  cosiuos  ($  S3),  and  they  become  respectively 
(ys-war)*-  (y*  + rx)7-0, 

(as  - «*y)i»  - («» -t  xy)C- (y=  + - Cys  - . 

fttirr  + a-y)  - fjrfxs  - «ry)-(xs  + lejrbi*  - (xy-  ux)tf. 
Rearranging  according  to  y,  t,  and  j rz, 

(0 - 7>!ri  - ( 0 + yfrr* - 0 , 

(fl  - 7 )yz  + ( r* -f ^Oy  - («i  - tef)* + (0  + y)wx 0 , 
tftf  f iB|x+ iKf  - y)wjp +[Qt-0)*>-n(l+ 7>*>-  0 • 
the  second  of  which  may  be  pnt,  by  means  of  the  first,  in  the 
form 

(m»  + xi)y  - (xf  - tefls  + 2 ( A + 7>c* - 0. 

Three  three  equations  involve  v,  x,  y,  s in  the  form  of  the  ratios 
only  of  tho  last  three  to  the  first  The  last  two  are  linear  in 
. Solving  them,  and  substituting  in  the  first  we  find. 

hi  v 

finally,  a biquadratic  in  ^ . 
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Hence,  if  particular  values  bo  assigned  to  4,  n,  £,  wo  find  foar 
rftluea  of  - . Thus,  in  general,  there  are  foar  positions  of  the 

ain>;le  resultant  foree  parsing  through  any  point 

tint,  without  forming  tho  biquadratic,  we  may  easily  obtain 
Mind  Lag's  theorem.  Suppose  we  seek  the  locutof  all  points  in  which 
the  plane  fa  can  be  cut  ny  tho  line  of  action  of  the  single  force.  We 
have  £—0,  and  the  equations  above  are  reduced  to 
{B-y}*p  -(B+y)*ex  -0, 

Tj(iry  - «)  + 2(/5 + 7)tox «"  0 , 

(I  “<>• 

From  the  last  tiro  we  find 

- 7*5 -(0+7)(| -*)»*; 

% -7W'S  + 7>U+7)*» 

•o  that  Dually,  by  tho  first, 

(**-1 W-rVyV. 

l«). 


(6). 


y*  B*  “ 7: 

Had  we  put  r- V,  we  should  have  found,  by  a similar  process, 

P . C \ 

(4)  and  (5)  represent  an  hyperbola  and  an  ellipse,  or  an  ellipse  and 
an  hyperbola,  respectively,  according  as  ^ is  greater  or  leu  than  y. 
In  eitner  case  the  vertices  of  the  hyperbola  coincide  with  the  foci  of 
the  ellipse;  so  that  the  two  carves  are  linked  together. 

It  is  now  easy  to  see  that,  from  any  assigned  point  of  space,  the 
two  carves  will  appear  to  intersect  one  another  in  four  points.  Two, 
or  all,  of  these  ruay  in  special  cases  coincide.  , Lines  drawn  to  these 
points  give  the  four  positions  of  the  single  force  which  can  pou 
through  the  assigned  point 

Examples  of  Statical  Methods  and  Theorems, 

§ 229.  Suppose  a ladder  to  be  leaning  against  a vertical 
wall.  If  there  bo  no  friction,  what  force,  applied  at  the 
x lower  end,  will  just  suffice  to  support  it  ? 

In  the  treatment  of  all  questions  of  this  kind  tho  student 
should  commence  by  making  a rough  sketch  of  the 
situation,  indicating  all  the  forces  con- 
cerned, with  the  directions  in  which  they  q| 
act.  As  shown  in  fig.  62,  the  wall 
exerts  an  outward  thrust  S on  the  upper 
end  of  tho  ladder,  tho  ground  an  up- 
ward thrust  R on  the  lower  end.  The 
only  other  force  is  gravity,  which  may  be 
supposed  to  produce  a downward  force 
at  the  middle  of  the  ladder,  equal  to  its 
whole  weight  Unless  there  be  some 
other  horizontal  force  to  balance  S,  the 
ladder  will  obviously  slide  down.  Suppose 
then  a horizontal  forco  F to  be  applied  Fig.  62. 
at  the  lower  end,  and  let  the  ladder  be  inclined  at  au 
angle  a to  the  horizon.  Then  oar  conditions  become 
horizontally  8 - F-0, 

vertically  W - R - 0 , 

and  for  the  couple  in  the  piano  of  tho  figure,  / being  the 
length  of  the  ladder, 

|Wf  cosa-SJsina-O. 

[The  last  equation  is  obtained  by  taking  moments  about 
the  lower  end  of  the  ladder,  this  point  being  chosen 
d 217)  because  the  directions  of  two  of  the  forces  pass 
through  it.]  From  these  equations  wo  find  at  once 

F-S— iWcota. 

It  is  to  be  observed  that  the  requisite  force  F is  very 
•mall  while  the  ladder  is  nearly  vertical,  but  increases 
without  limit  as  it  becomes  more  nearly  horizontal. 

§ 230.  Next  let  us  vary  the  question  by  supposing  the 
coefficient  of  friction  on  the  ground  to  be  p.  The  equations 
are  precisely  the  same  as  before,  and  the  limiting  value 
of  a for  which  equilibrium  is  possible  is  now  to  be  found 
by  putting 

f-*r-mw. 

Thus  2k— cot  a 


gives  the  smallest  value  of  « for  which  equilibrium  is 
possible.  For  any  larger  value  of  a less  friction  is  called 
into  play. 

§ 231.  If  next  we  assume  the  wall  also  to  be  rough,  a 
new  friction  force,  O,  comes  in.  The  equations  (for  any 
given  value  of  a)  are 

S- F-0, 

w-B-a-o, 

i\VJcosa-SIsina-G/cosa-0 . 

Here  there  is  a certain  amount  of  indetenniniteness  which 
our  formulas  cannot  escape  (although  of  course  it  does  not 
exist  in  nature)  so  long  a»  we  are  not  dealing  with  the 
limiting  case  in  which  motidh  is  about  to  commence.  In 
that  case  we  have  the  additional  conditions 
Q»fiS,  F«/iR, 

Thus,  iq  all,  there  are  five  equations.  These  arc  requisite 
and  necessary  because  there  are  four  forces  S,  G,  R,  F to 
be  determined,  as  well  as  the  special  value  of  the  angle  a. 

The  result  of  eliminating  the  four  forces  is 

§ 232.  We  may  still  further  vary  the  question  by  sup-  Man 
posing  a man  of  weight  w to  ascend  the  ladder.  Let  e ladder, 
represent  the  fraction  of  the  ladder's  length  which  he  has 
ascended.  The  equations  are 

8 - F-0,  % 

W + w-R-O-O, 

(4W  + mc)1  cobo,  -Sfain‘44-  Gicos*,— 0. 

Introducing  the  condition  that  slipping  is  just  about  tc 
commence,  we  obtain 


tana, 
lan  a 


1+Sff  — ^ — 


I-»‘ 


'w 


where  a has  the  value  given  in  § 231.  Hence  the  limiting 
angle  is  increased  or  diminished  by  the  load  on  the  ladder 
according  a$ 

U>  *>1. 

The  ratio  tc.W  does  not  appear  in  this  condition.  Bat  it 
shows  its  importance  when  e is  either  greater  or  less 
than 

Hence,  when  the  ladder  is  just  about  to  slip,  a man 
makes  it  more  stable  if  he  stands  anywhere  on  the  lower 
half  of  it,  but  brings  it  down  if  be  mounts  higher.  We 
conclude  that,  so  far  os  sliding  is  concerned,  it  is  advan- 
tageous to  make  the  lower  half  of  a ladder  more  massive 
than  the  upper  half. 

§ 233.  Suppose  a ladder,  with  its  lower  end  resting 
against  a wail,  to  be  supported  by  a horizontal  rail  parallel 
to  the  wall  (fig.  63).  This  case 
is  chosen  because  it  illustrates 
definite  limits  within  which 
stability  is  ensured. 

Let  a bo  the  half  length  of  the 
ladder,  a its  inclination  to  the  horizon, 
b the  distance  of  the  rail  from  the  H 
wall.  Suppose  the  ladder  in  well  • 
position  that  if  there  were  no  friction 
it  would  slip  downwards.  Then  the 
equatiohs  of  equilibrium  are 

R -f  Gcoa  « - S siaa  - 0 , 

F + Scosw  + Giina  - W-0, 

Sieeca  - Wa  cosa— 0 . 

In  the  third  of  these  equations  the  lower  end  of  tho 
ladder  has  been  chosen  as  the  point  about  which  moments 
are  taken,  because  the  lines  of  action  of  throe  of  the  forces 


Fig.  63. 
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pas*  throagli  it.  Here  agaiu  there  is  iudetenmnatenesa, 
because  there  are  two  places  at  which  friction  comes  in, 
and  wo  do  not  know  at. which  it  is  most  freely  exerted. 
But  if  the  whole  be  on  the  point  of  slipping,  we  have  as 
before  the  additional  data 


F-MR,  G-/iS. 

These  lead  to  the  equation 

(1  -/*')coBa  + 2>isia«- --aec*a . 

« 


if  we  introduce  an  angle  »*,  such  that 


cos*  — 


w* 

i+p* 


this  equation  becomes 


the  right-hand  member  of  which  must  necessarily  be  less 
than  1. 

This  determines  the  lowest  position  of  the  lower  end 
consistent  with  equilibrium,  and  the  mero  change  of  sign 
of  n,  and  therefore  of  v,  altera  if  into  the  equation  for  the 
highest  The  signs  of  the  friction  terras  are  changed  when 
the  direction  of  slipping  is  supposed  to  be  reversed. 


Kinetics  of.a  Rigid  Solid. 

§ 234.  The  motion  of  a rigid  body  is,  as  wo  have  seen, 
completely  determined  w hen  we  know  the  motion  of  one  of 
its  points  and  the  relative  motion  of  the  body  about  that 
point  The  point  usually  chosen  is  the  centre  of  inertia  of 
the  body,  and  the  investigation  of  its  motion  comes  under 
the  kinetics  of  a particle,  which  we  have  already  sufficiently 
discussed.  For  we  are  permitted  to  suppose  the  whole 
mass  to  be  coucentrated  at  that  point,  and  to  be  acted  jon 
by  all  the  soparate  forces,  each  unaltered  in  direction  and 
magnitude.  Hence  we  may  now  confine  ourselves  to  the 
study  of  the  motion  about  the  centre  of  inertia  which,  for 
the  moment,  W'e  may  look  on  as  fixed. 

To  illustrate,  in  a very  simple  manner,  the  new  concep- 
tion? which  are  required  for  the  study  of  this  question,  let 
us  take  a uniform  circular  ring  of  matter,  of  radius  R, 
revolving  with  angular  velocity  o about  an  axis  through 
its  centre,  and  perpendicular  to  its  plane.  Its  moment  of 
momentum  is  obviously 

M . R«  . R or  MR* . « 

Its  kinetic  energy  is 

*M(R*)*  or  JMR*  . «#* . 

If  it  be  acted  on  by  a couple  C,  in  its  plane,  C is  the 
rate  of  increase  of  the  moment  of  momentum, 

MR*.  a-C. 

The  work  done  by  the  couple  in  time  & is 
C 

and  the  increase  of  kinetio  energy  is 
MR*.**«, 

By  equating  these  we  have  (after  dividing*both  sides  by 
«)  the  same  equation  as  we  obtained  from  the  rate  of 
increase  of  moment  of  momentum.  It  will  be  observed 
that  these  equations  are  of  exactly  the  same  form  as  those 
for  the  motion  of  a particlo  parallel  to  ono  of  the  coordinate 
axes,  only  that  w takes  the  place  of  a velocity  (such  as  i) 
w hile  the  expression  MU*  takes  the  place  of  M,  and  the 
right-hand  side  is  the  moment  of  a force,  not  a force 
simply. 

§ 233.  Hence,  generally,  we  define  as  follows : — 

Dep.  The  “ moment  of  inertia " of  a body  about  any 
axis  is  the  sum  of  the  products  of  the  mass  of  each  particle 
jf  the  body  into  the  square  of  its  (least)  distance  from  the 
axis. 

The  following  theorem  enables  us  at  once  to  find  the 


moment  of  inertia  about  any  line,  as  axis,  from  that  aboot 
a parallel  axis  through  the  centre  of  inertia. 

Let  the  lino  be  chosen  as  tk*  axis  of  t,  then  the  moment  of 
inertia  about  it  is 

am(**  + yr> 

But,  if  X,  § ho  the  coordinates  of  the  centre  of  inertia,  (,  % the 
coordinate*  of  tu  v.uh  reference  to  that  centre,  wo  here 

*-*+*♦  y-f+v, 

and  the  above  expression  for  the  moment  of  inertia  becomes 
a«(X*  + f*  29 » + f*  + w*) . 

By  the  property  of  the  centre  of  inertia,  § 109, 

*(»4)-0,  KmeJ-0. 

n«ra«  the  abovtr  expression  consists  of  two  partis— 

the  moment  of  inertia  about  a parallel  axis  through  the  centre  of 
inertia,  and 

*(m)  .(*  + #•) 

the  moment  of  Inertia  of  the  whole  mass  supposed  ‘concentrated  at 
Us  emtio  of  inertia. 

$ 236.  Hence  we  need  study  only  the  moments  of  inertia 
about  axes  passing  th tough  the  centre  of  inertia.  Bet 
we  will  commence  with  an  origin  assumed  at  hazard. 

If  the  direction  cosines  of  an  axis  through  the  origin  be 
X,  /r,  v,  the  square  of  the  distance  of  the  mass  m at  x,  y,  t 
from  it  is 

«* + y* + **  - (x* + fiy  +■  wxf 

Henco  the  moment  of  inerti&u 

| - + y*+a?  - (ax +/»y  t-  «)*) 

- *<(y* + + |i*  + a3}** + (x* + y*V*  - 2ryx ^ - 2 ytfir  - 2 a**®, 
which  may  be  written 

I “ Aa*  + 2GjXjB  + B/»*  + 2Gj/»r  + 2G,r\  + Cr* , 

If  wo  measure  oil,  on  the  axis,  a quantity  p whose 
square  is  the  reciprocal  of  and  call  its  terminal  coordt* 
nates  £,  y,  {,  this  equation  becomes  by  multiplying  both 
aides  by  p2 

1 - A|*  + 20aen  + Bq*  + 2G„C+  20,  ft  + Cf* . 

As  the  moment  of  inertia  is  essentially  a positive  quantity, 
this  equation  represents  an  ellipsoid.  It  must  of  course 
have  three  principal  axes ; and,  when  these  are  taken  as  the 
coordinates  axes,  the  terms  in  fy,  and  (£  in  the  above 
expression  must  disappear. 

§ 237.  Hence  at  every  point  of  every  rigid  body  there  Pruwrfwl 
are  three  *?  principal  axes  ” of  inertia,  at  right  angles  to  ooe 
another.  One  of  them  is  the  axis  of  absolute  maximum  rtt*" 
moment,  another  that  of  absolute  minimum. 

Our  equation  now  becomes,  when  referred  to  these  axes. 


or,  dividing  by  p\ 


1-A{*  + B,*  + CC*, 
| - A\*+B>i*  + Ci'* 


Thus  the  moment  of  inertia  about  any  axis  is  found  from  thoee 
about  the  principal  axes  at  that  point  by  multiplying  each  by  the 
square  of  the  corresponding  direction  cosine,  aud  adding  the  remits. 
For  the  quantity  A. was  written  originally  as 

(*■+**), 

it-,  It  is  the  moment  of  inertia  about  the  axle  of  x.  We  see  also 
that,  at  every  point  of  a body,  there  are  three  rectangular  axes  saah 
that  the  expressions 

S(wuy),  a(mys),  *{rmx) 


vanish  when  these  are  taken  as  coordinate  axes. 

.■  To  find  how  these  axes  are  distributed  in  a body,  let  ua  suppose 
it  referred  to  the  principal  axes  through  its  centre  of  inertia,  and 
let  M*;.  M*J,  MtJ  be  the  moments  of  inertia  about  them.  The 
quantities  ^ i,  iro  called  the  principal  "radii  of  gyration.” 
Then,  by  tbe  results  above,  the  moment  of  inertia  about  a line 
A,  ft,  r through  the  point  a,  0,  y is 


For  a principal  axis  this  is  to  be  a maximum  or  minimum,  with, 
the  sole  condition 

A*+/+s*-l, 
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Htimm,  if p be  an  undetermined  multiplier,  we  have 
(Jt*  +j»)  K - «(a\  + 0m  + y*)  “ 0 * 

(*1  +p)p  - 0<oA  + 0m  + yr)  - 0 , 

(*J  +/>)* - 7<«*  + ft*  + T*)  - 0 • 

Itut,  if  we  consider  a surface  of  the  second  order 
x * w3  a*  , 

*T?>+*T^+*r+"5  ’ 

cocxfocal  with  the  ellipsoid 

i tf*  .*^1 

iT+*I+fj -1 

tHb  direction  cosines  of  its  normal  at  x,  y,  a are 

’•mix,  if  thu  surface  psss  through  Iho  jioint  o,  0,  7,  u*  hart 

(Ir’.+pV-PS, 

(t;+j.y-Pr, 

■ten  P is  determined  by  the  equation 

aX  + SM  + r*-P(^+J^+I^)-P. 

Substitute  this  value  of  P in  the  preceding  equajieon,  and  they 
become  identical  with  those  above  given  for  determining  the 
principal  axes  at  a,  A y.  Hence  Binet'a  Theorem 

The  principal  axes  at  any  point  of  a body  are  normals  to  the  three 
surfaces  of  the  second  order  which  pass  through  that  point  and  art 
tonfoaal  with  Ute  ellipsoui  (a). 

§ 238.  We  will  here  tabulate  the  values  of  the  moments 
wienie un  of  inertia  about  principal  axes  through  the  centre  of  inertia, 
dThwr-  ^ a few  gpecially  useful  cases. 

1.  Plane  uniform  circular  disk. 

Divide  it  into  concentric  rings,  of  radius  r,  of  breadth  I r.  Then 
{he  moment  of  inertia  about  the  axis  through  the  centre,  and  per- 
pendicular to  the  piano,  of  the  circle  is 


pj^  2wr3dr—  iiaVt 


Srhere  a is  the  radius,  and  p the  mass  of  a square  unit,  of  the  disk. 
But  the  mass  is  va'p, 

So  that  W - J®’-  . 

This  of  course,  applies  to  a circular  cylinder.  Obviously,  in  tbo 

disk 

In  fact  the  moment  of  inertia  about  an  oxls  drawn  perpendicular 
to  any  plane  figure  at  any  point  is  equal  to  the  anm  of  the  other 
two  about  rectangular  axes  which  ue  in  the  plane.  The  one  is 
Imfr*  + f^).  anil  the  others  are  Xmx*  and  Imf  respectively. 

2.  Uniform  rod  of  length  l,  p mass  per  unit  length. 

M-fp,  ,11** -0,  lUi-MAI-2^  x*rfa 

so  that  *!-*:-** 

8.  Uniform  rectangular  plate,  sides  a and  b,  axis  parallel  to  4. 


ut'-uf'  x>dx- 


a*b 


A*. 


Here 


so  that  k\  - tV1’,  and  A*  ■ 

Honce,  by  the  remark  above, 

*:-*  («•+*»). 

L Uniform  sphere,  radius  a,  p mass  per  unit  volume. 
md  therefore  the  sum  of  any  two  is 

M*:  - iu;  - Mi-:  - 1 < *pf“rVr  - A»pa> . 

But  M - Jwpa>, 

and  thus 

5.  Plane  uniform  elliptic  disk,  semiaxes  a,  b ; p mass  of  unit 
Moment  of  inertia  about  a is 

* y*  . wuA*e 

~rdx- r-L 


Thus 


Ui:-H 


no  that 


From  this  follows  immediately 

6.  Ellipsoid,  icml&xes  a,  b,  e,  and  of  uniform  density  : — 

*!-*(**+*)»  A*-*(e»+a*),  A^-*  <**+*»). 

From  these  we  can,  of  course,  reproduce  the  result  for  a sphere. 

7.  Rectangular  parallelepiped,  edges  a,  b,  e : — 

*:-*  <*•+*!  ^-tV(c3+«’),  («’+t*). 

The  determination  of  moments  of  inertia  is,  like  that  of  centre* 
of  inertia,  a purely  mathematical  matter,  the  full  discussion  of 
which  would  lead  us  away  from  the  proper  objects  of  this  article, 

§ 239.  The  simplest  cases  that  can  present  themselves  eo 
far  as  rotation  is  concerned  (for  the  translational  effects  on 
a rigid  body  are  treated  precisely  as  if  it  were  a mere  par- 
tide, — a process  already  sufficiently  illustrated)  are  those 
in  which  there  is  one  degree  of  freedom  to  rotate,  U, 
when  the  body  is  rigidly  attached  to  a fixed  axis.  Here 
the  physical  condition  is  simply  that  the  rate  of  increase 
of  moment  of  momentum  is  equal  to  the  moment  of  tho 
resultant  couple  about  the  axis  of  rotation. 

§240.  Let  us  recur  to  Atwood's  machine  as  a first  example,  Pulley* 
and  suppose  the  string  not  to  slip  on  the  pulley,  ao  that  the 
pulley  must  turn.  In  this  case  we  must  observe  that  the 
two  free  parts  of  the  string  are  now,  as  it  were,  separate 
strings,  so  that  wo  havo  no  right  to  assume  their  tension* 
to  be  equal.  In  fact  if  they  were  equal  there  would  be 
no  acceleration  of  the  rotation  of  the  pulley,  nor  of  course 
of  the  common  velocity  of  the  two  masses.  We  assume 
that  the  pulley  is  symmetrical,. and  the  axis  through  its 
centre  of  inertia. 

Let  a be  the  radius  of  the  pulley,  and  <a  its  angular 
velocity,  thou  aw  is  the  linear  velocity  of  either  mass. 

Thus  the  linear  acceleration  of  each  of  the  masses  is  equal 
to  a times  tho  angular  acceleration  of  the  pulley.  But 
the  linear  acceleration  multiplied  by  the  mas3  is  the 
measure  of  tho  force  producing  it;  while  tfio  angular 
acceleration  multiplied  by  the  moment  of  inertia  is  tho  f 
measure  of  the  moment  of  the  couple  producing  it.  Thu* 
wo  have  (M  being  the  mass  of  the  pulley,  and  k its  radius 
of  gyration) 

Mt®  x angular  acceleration  — (T  - T)a , 
m'x  linear  acceleration  - m'g-V , 
m x linear  acceleration  — T -mg. 

Eliminating  T and  T,  and  taking  account  of  the  above 
relation  between  the  accelerations,  we  find  at  once 

Linear  Acceleration  - , m ~ -mm  9 ; 

tn+  m + MA*/®1  * 

from  which,  by  tho  last  two  of  our  equations,  the  separate 
values  of  T and  T may  be  found. 

If  we  compare  this  result  with  that  obtained  in  § 173, 
on  the  supposition  that  the  pulley  was  perfectly  smooth, 
we  see  that  the  only  difference  is  in  the  odditipn  of  MA*/a* 
to  the  sum  of  the  two  masses.  Otherwise  the  nature  of 
the  motion  remains  unjiffected. 

§ 241.  Let  us  next  take  the  case  of  a body  of  any  form  Cnen- 
attached  to  a horizontal  axis  which  does  not  pass  through  i-o«»d 
its  centre  of  inertia.  In  such  a case  gravity  is  the  force 
producing  motion,  and  we  have  what  is  called  a “ com- 
pound pendulum. n Draw  through  the  centre  of  inertia 
a line  parallel  to  the  axis ; let  A be  the  distance  between 
these  lines,  and  6 the  angle  which  their  plane  makes  (at 
a given  time)  with  the  vertical.  The  moment  producing 
angular  acceleration  is  obviously 
" - nyAsin0. 

Divide  by  the  moment  of  inertia  about  the  axis,  which  by 
a previous  proposition  (§  235)  is 
m(A*  + A3) 

(where  k is  tho  radius  of  gyration  about  the  lino  drawn 
through  the  centre  of  inertia),  and  wc  have  for  the  angular 
acceleration 

gfcaintf 

’ a*+a*  ; 
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In  tho  case  of  a simple  pendulum  of  length  /,  we  saw 
that  the  angular  acceleration  is 

f?*in  9 
t 

Hence  the  motion  of  the  compound  pendulum  will  be 
identical  with  that  of  the  simple  pendulum  when,  and  only 
when. 

As  k and  k are  necessarily  positive  (or  rather  ngrUese) 
quantities,  the  smallest  value  of  l is  evidently  when  k. 
Hence  the  shortest  time  in  which  the  mass  can  vibrate 
about  any  axis  parallel  to  the  original  one  corresponds  td 
that  of  a simple  pendnlum  of  length  2k.  When  k is  made 
either  less  or  greater  than  k,  the  length  of  tho  equivalent 
simple  pendulum  increases,  and  for  any  assigned  value  of 
/ greater  than  2*  there  are  two  corresponding  values  of  A, 
one  less  and  the  other  greater  than  k.  Their  sum,  however, 
as  wo  see  by  the  coefficient  of  the  socond  term  in  tho 
equation 

h*-n  + l r*-0, 

is  always  equal  to  f. 

If  then  we  can  find  two  parallel  axes  in  a rigid  body, 
lying . in  one  plane  with  the  centre  of  inertia,  and  on 
opposite  sides  of  that  point,  such  that  the  time  of  oscilla- 
tion is  the  some  for  each,  the  distance  between  them  is 
the  length  of  the  equivalent  simple  pendulum.  Kater 
made  use  of  this  proposition  in  bis  determination  of  the 
length  of  the  second’s  pendulum,  under  the  circumstances 
in  which  it  waa  defined  by  Act  of  Parliament  as  a datum 
for  restoring;  in  case  of  loss,  the  standard  yard. 

Complex  § 242.  Suppose  now  that  a second  body  is’  attached  to  the 
first  by  an  axis  parallel  to  that  about  which  the  first  is  con- 
strained to  move ; and,  for  simplicity,  suppose  the  centre 
of  inertia  of  the  firet  body  to  be  yi  the  plane  containing  the 
two  axes.  Here  we  have  a complex  compound  pendulum, 
and  it  is  interesting  to  compare  the  motion  with  that  of 
tho  complex  simple  pendulum  of  §§  177,  178. 

Let  h\  correspond,  for  the  second  body,  to  m,  Ji,  9 for  the 
first,  and  let  a be  the  distance  between  the  axes.  For  variety  we 
will  adopt  Lagraage'a  method.  Wa  hare  dearly 

T-i  («**<■  + + 2«Vcob(^ - 6)4>4) , 

V - C - mgkeoid  - m'g[a  coa  0 + A 'cos  0) . 

These  would  enable  a*  at  ouee  to  write  down  the  equations  of  motion, 
however  large  be  the  disturbance,  but  they  are  too  complex  for  our 
present  work.  Let  us  then  assume  <t>  and  9 to  be  very  small,  and 
we  have 

{ + AT)  4-  m'a*  ] # + m'aA'$5  — - (mh+m’a)y0 , 
m,(£',+ A’q.jS-f  m'aA‘9  — —m'gh'f . 
before,  by  weans  of  an  undetermined  multiplier,  we 


com- 

pound 

pendu 

iutu. 


Combining, 

have 

(«<**  + A*)  + m'a*  + Km’ah^d  + (mW + Am'(4/,+ A*) 

- -p{(mA  + m'a)0  + *m7i>}  . 

That  tho  two  values  of  a are  given  by  the  equation 
m'aV  4-  AM'(i*+ A1*)  _ 

•*(  A*  -f  A1)  + w*  aa  + Km' ok'  tah+ m'a  * 

This  may  be  written  in  the  form 

A±X  A 

u + a"" ~C 9 

where  B is  greater  than  A;  and  A,  B,  C are  all  essentially  positive, 
ir  the  bodies  have  been  only  slightly  displaced  from  tho  position  of 
stable  equilibrium.  The  equation  gives 

A*  + (B-C)a-AC-0, 

so  that  the  values  of  a are  essentially  real  and  of  opposite  rirna.  If 
we  write  /t  - B for  A,  this  equation  becomes 

M*-(B  + O + (B-A)C-0, 

•o  that  tho  values  of  a + B are  both  positive,  and  therefore  the 
motion  of  either  mass  is  the  resultant  of  two  simple  harmonic 
motions.  1 

§243.  A well-known  pnale  in  connexion  with  this  subject  I 


used  to  bs  “ How  to  distinguish  between  two  hollow  shells,  Koine, 
one  of  gold  the  other  of  silver,  if  their  diameters  and  mosses  of  hollos 
be  alike,  and  both  be  painted.”  If  wo  observe  that  the 
volumes  of  equal  masses  are  inversely  as  tho  densities,  the 
volume  of  the  gold  shell  is  seen  to  be  less  than  that  of  the 
silver  one,  and  therefore,  on  the  whole,  its  mass  is  farther 
from  the  centre,  and  its  moment  of  inertia  greater.  Hence 
any  form  of  experiment  in  which  the  moment  of  inertia 
comes  in  will  suffice  to  decide  the  question.  Thua  they 
might  be  alternately  clamped  tight  to  the  end  of  a rod, 
and  the  system  swung  as  a pendulum,  when  the  gold  sphere 
would  vibrate  more  slowly  than  the  silver  one.  Or  they 
might,  be  allowed  to  roll,  not  slide,  down  a rough  plane. 

In  this  case  the  work  done  by  gravity  on  each  is  the 
same  when  they  have  fallen  through  equal  spaces.  But  its 
equivalent  is  in  the  form  of  kinetic  energy,  partly  transla- 
tional and  partly  rotational  The  relative  amounts  of  these 
two  depend  on  the'  moments  of  inertia  of  the  spheres,  for 
the  ratio  of  the  translational  velocity  to  the  angular  velocity 
IB  tho  same  for  each.  Hence  the  gold  sphere,  having  the 
greater  moment  of  inertia,  will  have  the  smaller  velocity 
ol  translation.  Another  form  of  this  question  was  to  have 
a shell  with  a spherical  mass  inside,  which  might  be  either 
free  to  rotate  on  gimbals,  or  else  be  keyed  to  tho  outer 
skin.  The  keying  would  of  course  retard  the  motion  of 
the  whole  down  a rough  plane,  for  part  of  the  energy  due 
to  gravity  would  then  be  shared  by  the  internal  mass  in 
the  form  of  energy  of  rotation,  from  which  it  would  other-! 
wise  have  been  free.  Another  very  instructive  form  is  that, 
of  a spherical  shell  fall  of  fluid.  If  the  fluid  be  perf-ict, 
the  moment  of  inertia  is  that  of  the  shell  alone ; if  it  be 
infinitely  viscous,  the  moment  of  inertia  is  that  of  obeli 
and  fluid  aa  if  they  constituted  one  rigid  eolid ; and  we 
inny  have  every  intermediate  amount  If  we  suppose  the 
rotation  of  the  outer  shell  to  be  suddenly  stopped,  the 
infinitely  viscous  contents  would  be  reduced  to  rest  also. 

But  if  they  be  not  infinitely  viscous  they  will  not  at  once 
be  brought  to  rest,  but  will  bo  able  to  pat  the  shell  in 
rotation  again  if  it  be  at  once  set  free.  Thus,  in  practice, 
wo  can  tell  a raw  egg  from  a hard-boiled  egg.  The  firet 
is  with  difficulty  made  to  rotate,  and  sets  itself  in  motion 
again  if  it  be  stopped  and  at  once  let  go.  The  second 
behaves,  practically,  like  a rigid  solid. 

§ 244.  The  problem  of  the  rolling  of  a sphere  dowu  a rough 
inclined  plane  is  solved  at  once,  as  above,  by  applying  the 
conservation  of  energy.  For,  if  x be  the  coordinate  of  its 
centre  parallel  to  the  plane,  0 tho  angle  through  which  it 
has  turned,  and  a its  radios,  wo  have  the  kinematical 
condition 

x—a9 

(due  to  the  perfect  roughness  of  the  plane). 

Also  the  potential  energy  lost  is 

)f<72sin«, 

whero  a is  the  inclination  of  tho  plane  to  the  borinon ; 
the  kinetic  energy  gained  ia  made  op  of  tho  two  parts,— 

2 M-t2  translational,  and  £M rotational. 

Hew*  + 

This  aiiows  that  the  motion  ia  the  same  aa  that  of  a 

particle  elidiDg  down  a month  plane  of  the  came  inclina- 
tion, under  gravity  'diminished  in  the  ratio  a*  nf  + a*. 

And  it  shows  how  friction  may  retard  motion  without  pro- 
ducing any  dissipation  of  energy. 

§ 245.  Suppose  one  point  <>(  a rigid  pbne  sheet  be  made 
to  move  in  »»y  manner  in  the  plana  of  the  sheet,  whas 
will  be  tho  consequent  rotation  * 

Let  It  be  the  mau,  sad  n,  given  la  terms  of  /,  the  coonfioita. 
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or  the  point  of  the  nhoet  wbooc  motion  is  assigned.  Let  a,  6 be  the 
relative  polar  coordinates  of  the  centre,  of  inertia,  then 

M[^'+«(co;^J-X , Mfr+afainfljl-Y, 

1 11*0  — - Yaooe#  + Xasintf; 

where  X and  Y are  the  forces  requisite  to  produce  the  motion. 
Eliminating  them,  we  find 

(A®  — -nOicoatf-^sintf), 

with  which  wc  can  do  no  more  until  farther  data  are  specified. 

Suppose  it  to  movo  with  uniform  acceleration  p iu  a diiection 
awigned  by  a,  then 

£-pc osa,  ff— psiaa,  and 
(t*  + **$  — - «p(sin  acoatf  - cososin  0) —opsin  (0  - a) . 

The  centre  of  inertia  of  the  mesa  therefore  moTes,  relatively  to 
the  oonstrained  point,  precisely  as  docs  a simple  pendulum ; but 
the  direction  of  p is  reversed, 

Again  fcupjKJsc  the  constrained  point  to  move  uniformly  in  a 
circle  of  radius  b.  with  angular  velocity  u.  Wo  hive 

boo»mt,  — Z>sin»l, 

and  (i-9  + ay)d-  + *»V.>(*inWoo«0-eo®»fBinfl), 

or  Cf+a*)(-2)V-»<)- -«*a6sin(i>-o0- 

This  is,  again,  the  eqnation  of  motion  of  a simple  pendulum,  but 
the  angle  of  displacement  0-  is  no  longer  measured  from  a fixed 
line  but  from  the  uniformly  rotating  radius  of  the  guide  circle. 
Bence  the  moss  oscillates,  ptiuJuium-wise,  about  this  unifoimly 
revolving  line. 

§ 246.  Lot  us  take,  as  an  instance  of  impulse,  the  case  of 
Robins’s  M ballistic  pendulum,” — a massive  block  of  wood 
movable  about  a horizontal  axis  at  a considerable  distance 
above  it, — employed  to  measure  the  velocity  of  a cannon  or 
musket  shot.  The  shot  is  usually  fired  into  tbo  block  in 
a horizontal ' direction  perpendicular  to  the  axis.  The 
impulsive  penetration  is  bo  nearly  instantaneous,  and 
the  mass  of  the  block  bo  large  compared  with  that  of  the 
shot,  that  the  ball  and  pendulum  are  moving  on  as  ono 
mass  before  the  pendulum  has  been  sensibly  deflected 
from  the  position  of  equilibrium.  This  is  the  essential 
peculiarity  of  the  ballistic  method, — which  is  used  also 
extensively  in  electromagnetic  researches  and  in  practical 
electric  testing,  when  the  integral  quantity  of  the  electricity 
which  has  passed  in  a current  of  short  duration  is  to  be 
measured.  The  line  of  motion  of  the  bullet  at  impact  may 
bo  in  anj  direction  whatever,  but  the  only  part  which  is 
effective  is  the  component  in  a plane  perpendicular  to  tho 
axis.  Wo  may  therefore,  for  simplicity,  consider  .the 
motion  to  be  in  a line  perpendicular  to  the  axis  though 
not  necessarily  horizontal. 

Let  m bo  the  maos  of  the  bullet,  v Its  velocity,  «nd  p the  distance 
of  its  line  of  motion  from  the  axia  Let  M be  the  mans  of  the 
pendulum  with  the  bullet  lodged  in  it,  end  k its  radios  of  gyration. 
Then,  if  « be  the  angular  velocity  of  tho  pendulum  when  the  impact 
is  complete, 

mep— M£*w , 

from  which  the  solution  of  the  question  is  easily  determined.  For 
the  kinetic  energy  after  impact  is  changed  into  Ub  equivalent  in 
potential  energy  when  the  pendulum  muics  its  position  of  greatest 
deflexion.  Let  this  be  given  by  the  angle  0 ; then  the  height  to 
which  the  centre  of  inertia  is  raised  U A<1  - coa#),  if  A be  its  difltauco 
from  the  Mis.  Thus 

Mf»(l-co.*)-lSUV- $*£ , 

_ «„•„  * m P « 

a “"a-STT^S* 

an  expression  for  the  chord  of  the  angle  of  deflexion.  In  practice 
the  chord  of  the  angle  0 is  measured  by  means  of  a light  tape  or 
cord  attached  to  a point  of  the  pendulum,  and  slipping  with  small 
friction  through  a clip  fixed  close  to  the  position  occupied  by  that 
point  when  the  pendulum  hangs  at  rest 

§ 247.  Aa  another  example  of  impulse  let  us  consider  the 
cose  of  a body  moving  in  any  way  iu  a plane  perpendicular 
to  one  of  its  principal  axes.  It  is  required  to  find  what  point 
of  the  body  must  be  suddenly  fixed  in  order  that  the  whole 
may  bo  brought  to  rest ; also,  what  will  be  the  consequent 


735 

impulsive  pressure  at  this  point  Ik  ia  easy  to  see  that  impute® 
this  is  exactly  the  6ame  question  as  to  find  the  impulse,  »wj 
and  its  point  of  application,  so  that  it  may  produce  a * 
given  motion  of  a body  in  a plane  perpendicular  to  one  J'f," 
of  its  principal  axes. 

The  impulse  must  obviously  act  in  a plane  passing 
through  the  centre  of  inertia.  And  the  physical  conditions 
fire  that  the  change  of  momentum  of  translation  is  equal 
to,  and  in  the  direction  of,  tho  impulse,  while  the  change 
of  moment  of  momentum  about  the  centre  of  inertia  is 
equal  to  the  moment  of  the  impulse.  Let  the  impulse 
acting  at  the  point  £,  rj  have  components  It,  8 parallel  to 
rectangular  coordinates  in  the  plane  of  motion,  and  let  w 
bo  the  angular  velocity,  v,  v the  linear  velocities,  generated 
by  it.  Then  tho  physical  conditions  are 

M«-R,  Mr-S,  1U5«j-S£-  Kjj. 

Whop  «,  t»,  w are  given,  R and  S are  found  from  the  firs* 
two  equations,  and  the  third  is  thon  tho  equation  of  the 
line  in  which  the  impulse  must  act.  Similarly,  when  the 
impulse  and  its  line  of  action  are  given,  we  have  In  terms 
of  these  data  the  quantities  v,  r,  u. 

§ 243.  As  asitnple  practical  example,  suppose  one  strikes  Centre  at 
a hard  object  with  a stick  in  such  a way  that  his  hand  is  at  p*mu. 
rest  at  the  instant  of  tho  impact ; with  what  part  of  the  *i<m* 
stick  most  he  strike  so  that  there  may  be  no  jar  on  his 
hand  ? 

Let  £ be  measured  along  the  stick  from  its  centre  o I 
inertia  in  the  direction  which  it  has  at  the  instant  of 
impact.  Then  the  kinematical  condition  is 

e-fl*, 

where  a is  the  distance  from  the  hand  to  the  centre  04 
inertia  of  the  stick.  Thus,  os  the  impulse  S is  tho  sole 
cause  of  the  stick’s  being  brought  to  rest,  we  have 
Mr+S-0,  Mtfr/a  + Sf-O; 
so  that  $ — A’/a* 

Hence  if  the  stick  be  uniform  and  be  held  by  one  end. 
so  that  its  length  is  2 a,  and  therefore  SI* — a1,  we  have 

and  a- f £,  the  distance  of  the  point  of  impact  from  the 
hand,  is 

«+!«-!. 2a , 

i s,  it  is  at  two-thirds  of  the  length  of  the  stick 

If,  however, the  hand  be  moving,  at  the  instant  of  impact, 
perpendicularly  to  the  stick  with  velocity  V,  the  kinematical 
condition  is  9— V — aw,  which  introduces  a corresponding 
change  in  the  result. 

$ 249  The  reaction  of  the  axis  is  easily  calculated.  If  Tteocttaw. 
the  axis  about  which  the  body  is  const&ined  to  rotate  “ 
bo  perpendicular  t>  a plane  though  the  centre  of  inertia 
about  which  the  body  is  symmetrical,  and  if  the  applied 
forces  act  in  that  plane,  it  is  clear  that  the  reaction  of  tV 
axis  is  a single  force  iu  that  plane.  Let  its  components  t 
E and  H.  Then 

2(*rt«)-KX)  + Sf  X(wy)-3(Y)+H, 

%mUjt  - y*)  - 2(xY  - yX) . 

Let  n,  0,  be  tho  polar  coordinates  of  the  centre  of  inerti 
then  0,  6 are  the  angular  velocity  and  tho  angular  occolcr 
lion  for  all  particles  of  the  mass,  and  wo  have 
- Ma cos 9.  P - Ma  sin  0. 8 - 2(X)  + 2 , 

->Iasia00,  + Macoe0.0—  2(Y)  + H , 
lI(-H+«*)0-2(xY-yX). 

From  tho  third  wo  find  0,  and  the  others  give  E and  H. 

When  there  ii  do  plan#  of  symmetry  perpendicular  to  the  axis, 
there  must  bo  two  points  of  it  at  which  reaction®  arc  exerted  on  th® 
revolving  body.  Let  the  coordinate*  of  these  bearings  be  f,  e , aad 
tho  reaction*  there  B,  H.  Z,  r,  H*.  t respectively. 
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Thca  we  liar*  the  six  equations  (in  which  ; — 0) 

I(itie)-I(X)  + 2 t s', 
a(niii)-l(y)  + M + H', 

3t(».5)-ItZ)+Z  + Z'; 
ImhrJI-jtfJ-IMf-yX), 

Jm'yJ-Sjl)  -I(y?  - ,V)  - <-H  - r'H', 

X«(ae  - «■)  - XjcX  - orZ)  + c3  + c'*'. 

The  fourth  equation,  as  before,  determines  t),  eud  tro  hare  then  four  ! 
aquations  to  determine  H,  S',  H,  H-.  The  remaining  equation  de-  | 
teemmes  only  the  sum  Z + Z'.  In  fact  by  more  or  less  perfect  Suing 
see  can  throw  more  or  loss  of  the  force  parallel  to  the  axl.on  oneor 
other  or  the  bearings.  There  is  really  no  indeterminatencss  in 
n*tjre,  but  we  cannot  get  tha  iotoriiiaiioQ  required  to  evaluate 
•eparately  Z and  t. 

§ 250.  Whon  impulsive  forces  are  applied  to  tho  body, 
exactly  tho  same  methods  may  be  employed,  with  the  ex- 
ception that  u - u must  be  written  for  jf,  4c.,  and  «'-w 
for  ft  The  quantities  X,  Y,  Z,  S#  H,  Z,  H',  H',  Z'  now 
denoto  impulses  and  not  forces. 

• £*.*  single  example  of  the  use  of  these  formula*,  take  tho  case  of 
a body  rotating,  under  the  action  of  no  force,  about  an  axis 
through  its  centre  of  inertia.  Here  2>ur)-0,  kr.,  and  sis  con- 
itant.  The  first  two  of  tho  six  equations  last  written  bIiow  that 
the  pairs  of  forces  2,  s'  and  H,  H'  form  conidr*.  The  fourth 
equation  gives  & — <*i ; and  with  this  the  remaining  two  bei-ouio 
-fH-c'H'-  -(c-c)H, 

Sfnu*).**-  -c3-c'S'-  -(e-c')I. 

The  multipliers  of  are  each  zero  if  tlio  axis  of  rotation  bo  a 
principal  axis,  and  thus,  in  this  case,  there  is  no  stress  perpendicular 
to  tho  axis.  When  the  axis  is  not  a principal  axis  tho  left  hand 
•enns  aw  generally  finite  but  they  vary  as  the  body  turns.  It  is 
easy  to  tee,  however,  that  together  these  terms  constitute  a constant 
couple  always  in  a plane  passing  through  the  axis,  rotating  with 
Lbo  body  and  dependent  directly  on  tho  squaw  of  the  angular 
velocity.  Thus,  to  analyse  the  factor  we  note  that  a is 

constant,  and 

y- rain  (•*/  + «>, 

where  r,  a were  the  polar  coordinates  of  the  mass  m at  time  f-0. 
Hence  SfiNijr)  - sin  sc,)  + cos  «a(»icy,) , 

whew  Zj-rcosa  and  y, -rsina  wero  the  coordinates  of  m at  1-0. 

Similarly  we  have 


pulse  is  applied  at  the  origin,  the  moment  of  momentum 
about  that  point  will  not  be  altered  by  it.  In  fact  many 
nroblcm.>,  which  present  serious  complexity  when  treated 
by  tbu  direct  methods,  are  solved  with  comparative  ease  by 
such  general  considerations  as  the  const rvution  of  moment 
of  momentum,  or  the  conservation  of  energy.  The  linst 
principle  holds  good  when  there  is  no  resultant  couple,  or 
impulsive  couple,  round  the  origin  ; the  second  when  no 
work  on  the  whole  is  done  bv  or  aguiust  tho  forces  or 
impulses.  . 

§ 253.  We  have  given  instances  ot  pure  sliding,  and  of 
pure  rolling,  in  one  plane,  and  will  now  give  a siii^lo- 
instance  of  combined  rolling  and  sliding.  A common  bud 
instructive  case  of  the  problem  we  propose  to  consider  i* 
that  of  a hoop  thrown  forwards  and  at  the  samo  time 
made  to  rotate,  so  that  after  a time  it  stops,  and  finally 
rods  l>a..kwQrds  to  the  bund.  Other  coses  are  furnished 
by  a “following  stroke” or  a “screw-back”  with  a billiard 
ball. 

i ^et  the  axis  of  x be  parallel  to  the  motion  of  translation 
I sf  u ,Phere  or.  cylinder  moving  on  a horizontal  plane. 
Then  we  hove,  if  F be  the  friction,  a tho  radius  of  the 
h-M'p  or  boll,  the  rate  of  change  of  momentum  = F,  and 
that  of  moment  of  momentum  about  the  centre  — Fa. 

So  long  as  sliding  continues,  F is  constant,  aud  equal  to 
me  proauct  of  the  normal  pressure  and  the  coefbcicul 
of  kinetic  friction.  Hence  at  time  r,  if  v0  and  w0  be  tho 
iuitial  velocities  of  translation  aud  of  rotation, 

u “ h,  - figt , 

— k't$i  - pgat . 

These  equations  cease  to  be  true  when  the  sliding  cease*, 
i.c.,  when  we  hove  pure  rolling,  of  which  the  geometrical 
condition  is 

— 0. 

This  gives  N+<*«. -*rt«7**+lXs-0f 

01  4 _**(«,  + «»») 

* jiyta’  + A*)  * 


2(m«)  - coW2( wisr, ) - sin  msjf^ . 

These  expressions  prove  the  preceding  statements. 

§ 251.  Asa  final  instance  of  impulse  in  this  branch  of  the 

subject,  suppose  that  a rigid  plate,  moving  anyhow  i»»  its  I 
own  plane,  has  one  of  its  points  suddenly  fixed,  what  will 
k JlJ®  subsequent  motion  1 Let  the  position  in  space  at  • 
winch  the  point  is  to  be  fixed  be  chosen  as  origin,  and  let  1 
the  axis  of  x be  chosen  so  as  to  pass  through  the  centre  of 
inertia  at  the  moment  of  fixture.  Then,  if  n,  v be  the 
velocities  of  tho  centre  of  inertia,  u>  the  angular  velocity 
About  it,  a its  distance  from  tho  Doint  to  bo  fixed,  the 
conditions  of  tho  impact  are 

•*'-*  -I'M, 
v'-c-H/M, 

Hn/lIP, 

—three  equations  with  five  unknown  quantities.  But  the 
conditions  that  the  point  in  question  is  reduced  to  rest  arc 
evidently 

tt'-O,  v'-w'a-O. 

These  fumish  the  requisite  additional  data,  and  the  solution 
is  complete.  If  we  climinato  H between,  the  two  oqua 
tions  which  contain  it,  wo  have 

*V  4-atf'— -j-  av , 

whenco  by  the  relation  between  v and  «'  we  have 


At  timo  1 1 and  over  after  we  have 

*•'+«*  rt  + * 


M « _ /LM* 1 ***0  _ **•» 


Hence,  if  the  body  be  projected  in  the  positive  direction, 
its  ultimate  motion  will  be  in  tho  negative  direction  if 
auo~M  b«  negative,  t>.,  if  tho  initial  angular  velocity  be 
positive,  and  greater  than  <i>r0/£*  i which  is  \nja  in  tho  case 
of  a sphere.  Thus,  at  starting,  tho  linear  velocity  of  the  point 
ol  contact  with  the  plane  must  bear  to  that  of  translation 
of  the  bull  a ratio  of  over  7:2  if  it  is  to  stop  and  return. 
In  the  case  of  a hoop  this  ratio  must  be  at  least  2 : 1. 

§ 254.  We  putt  now  to  the  case  of  a rigid  body  one  point 
only  of  which  is  fixed.  As  we  have  already  seen  (§  234) 
this  hus  only  to  be  compounded  with  the  motion  of  the 
whole  mai-rs,  supposed  concentrated  at  the  point,  in  order 
to  give  the  most  general  motion  of  which  a rigid  body  i * 
capable.  The  geometrical  processes  which  have  bccr| 
applied  to  this  problem,  though  in  many  respects  of  great 
power  and  elegance,  cannot  be  introduced  here.  We  will 
therefore  give  the  mo.e  important  results  in  a brief  ana- 
lytical form,  and  then  geometrically  exhibit  their  application. 

Itccuning  to  the  general  equations 


+ ai)a»  — && + a v . 

These  equal  quantities,  each  multiplied  by  M,  reproser 
respectively  the  moment  of  momentum  about  the  ncic 
before  and  after  its  future.  r 

§252.  Thus,  as  a little  consideration  will  show,  we  mi. I, 
navu  Mured  the  problem  at  once,  so  fat  as  the  i.npulsi. 
change  of  motion  is  concerned,  by  nutictng  that  os  tho  in 


2* (*f  - y *>  - J(*  Y - jrX)  - N,  *c. , 
we  may  transform  the  left  hand  member,  u fcdlowa. 

Let  «„  a,  be  tbe  aismlar  velocities  of  tho  body  about  tb» 
lixcd  aies  of  x,  y,  i respectively.  Then  ( j 77)  wo  have 
A;c. 

From  these  wc  have  three  equations  of  tlie  typo 

jC  — Utf  - yii.  + 

" i*>,  -!/«.  + (if«,  - - (x»,  - ze»ajw«. 
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Thn*  we  have 


where  A Is  the  determinant 


z$  - yX  - (x*  + - ysAg  - xz*,  + »«**•  - ty m^v, 

+ (*»  - y*)*M*r  - *|<wl-  •} ) • ' 

Now  if  the  fixed  axes  bo  taken  so  aa  to  coincide  p.t  a particular 
Instant  with  the  principal  axes  of  the  body  passing  through  the 
noinfrwhich  is  regard a*  fixed,  the  terms  involving  factors  of  tho 
lorni  Hmxy) , Ac.,  necessarily  vanish  i§  237).  Also  we  have 

2m{i»  - r)  - ami*4 + a*  - y*  - , 

•o  that,  if  the  principal  moments  of  inertia  of  tho  body  be  A,  B,  C 
respectively,  the  dynamical  equations  become 
C*,  + (B-A)w,w#~N,  Aa. 

Bat  it  waa  proved  in  fi  79  that  when  the  angular  velocities  of  a 
rigid  body  are  referred  to  moving  and  to  fixed  axes,  which  coincide 
at  a particular  instant,  not  only  are  the  angular  velocities  but  also 
the  angular  accelerations  equal  «c  that  instant  in  the  two  systems 
Thus,  if  »t,  be  the  angular  velocities  of  the  body  about  its 
g-mcipal  axes,  the  equations  just  obtained  take  tha  form  (dus  to 

Bwg  + ( A - CJei*!  — M , 

Co»j + (B  - A}« , ■>  N. 

Then  «0j,  w„  m,  are  found,  in  *ny  particular  case,  from  these 

a nations,  ths  actual  orientation  ol  the  body  at  any  time  car.  l«c  ’ 
IcnUtrd  from  them  by  th*  kimmstievi  piocesaea  of  § 81.  The  I 
position  in  s}iace  of  the  point  of  the  LoJy  *h*cl»  h*»  been  hithciio 
treated  as  fixed  is  tc  be  cal  • it* led  aenaraMy  by  tho  processes 
already  explained  foe  kin'tica  of  a particl*,  and  thua  tho  motion  -if 
the  bodr  is  ca.mpM^y  determined — in  tb«  sense  that  tho  dithcultics 
of  the  farther  steps  are  of  a purely  mathematical  nature. 

Whon  the  forces  applied  to  tho  body  have  ■ single  resultant, 
which  either  vaniahe*  or  losses  tnrougti  the  origin,  the  right-hanJ 
i terms  disappear  from  Euler's  equations.  Multiply  the  equation* 
by  «»,  «j  respectively,  and  add.  We  thus  obtain 
A«j<*)  + + Cor  ,e4j  — 0 , 

whence  Aa»;  + Bw*  + C«#;-2T  • . • . . (1), 

— the  statement  that  *h«  kinetic  energy  Is  constant  Again, 
multiply  by  Awx,  Bwa,  C«a  respective!  »*,  and  add.  Then  we  Iuto 

A*c#j o)|  + 4-  C*a‘j wa  — 0 , 

whence  AX  + BX  + CX-D1 <2X 

expressing  tlie  constancy  of  amount  of  moment  of  momentum. 

But  if,  in  these  equations,  wo  now  choose  to  regard  or,,  «•  os 
tho  coordinates,  parallel  to  the  principal  axes,  of  the  extremity  d a 
line  which  represents,  in  maguitude  aud  dirtcuou,  the  instantaneous 
axis,  wo  sco  that  that  axis  is  a central  vector  of  ouch  oi  t*»e  *U:p*. 
oidu  fl)  and  (2).  Hence  the  instantaneous  axis  describes,  us. 
latir-.j  10  the  body,  a cone  of  th«*  second  Older,  Since  T and  D 
are  the  only  arbitrary  coefficients  in  the  equations,  all  tho  eiiiptoila  ? 
(1)  or  (2)  are  similar  and  dmilarty  situateo.  Tho  curve  of  intawo* 
Cion  of  (1)  and  (2)  projected  on  the  plane  of  tho  axes  A and  B has 
the  equation 

A{C  - Ay;  ♦ b^c  - By;  - 2TC  - Dr 


I i i l i 

IA  DC  i--(C-B)(B-AXA-C), 

| A*  B>  C*  | 

Kow  (l),  (2),  (3)  are  linear  equation*  In  •{,  •>*,  and  frean  them 

we  bare  three  equations  liko 

A«:  - BC(C  - B)Q* + 2T{B*  - C*)  + D=(C  - B) 

where  ' ..Sgffi-g 

is,  by  dw  rram-k  above,  essentially  positive.  Hone* 

A*w *s»X  " AJB«C*(C  - B)(B  - A)(  A - C)(l*  -a)(0*  - b\(P  - C) 

- A*B1C,A(a  - Q*)(&  - Q*Xc  - 0») . 

That  On-»  V(a  - a*Xc^TF) } 

whence  0*  is  at  once  found  by  elliptic  functions.  0 known,  we  have 
t»u  mv  .3,  end  then  by  tho  method  of  § 81  we  have  tho  compWte 
analytical  determination  of  tho  position  of  the  body  in  terms  of  the 
time. 

§ 255.  Such  a solution,  however,  fails  to  give  so  clear  a Polneof'* 
conception  of  the  nature  of  the  motion  as  is  afforded  by  rolling 
tho  very  elegant  geometrical  representation  discovered  by  ^p**** 
Poinsot  We  may  arrive  at  it  by  considering  the  tangent 
plane  to  0>  st  the  extremity  of  tbo  radius  O.  If  x,  y,  fl 
be  the  current  coordinate*  of  that  piano,  iia  equation  is 

Awjf  wj  - -rW-  »t  - ji)  + - tl  — 0 , 

so  that  the  perpendicular  from  the  originmpon  it  is  equal, 
by  (2),  to  2T/D,  a constant.  Tho  direction  cosines  of  this 
perpendicular  are  proportional  to  Aoq,  Cc,»,  tho  uvui- 
ponent  momenta  of  momentum  Hence  it  i»  the  axis  of 
ic.salt.aui  moment  of  momentum,  and  is  therefore  (§  166) 
fixed  in  direction  in  space.  The  tangent  plane  to  (1)  at 
the  extremity  of  the  instantaneous  axis  j»  therefore  a fix  .d 
plane,  and  me  ellipsoid  (1)  rolls  upon  it  os  if  it  wore  ,ht- 
iccily  rough.  From  this  we  can  of  course  find  the  equation 
of  the  curve  of  contact  with  the  plane,  and  thence  that  of 
tie  cone,  fixed  in  space,  on  which  the  cone  of  instantaneous 
axes  in  the  body  rolls,  as  in  § 75,  The  latter  cone  is  of 
coarse  given  by  the  ictere^cuoa  of  (1)  and  (2). 

To  complete  tins  beautiful  reprenentatt<Mi  of  tho  motion,  all  that  Sv1t«i.  ■ 
is  necessary  is  a method  of  wicasiiriug  timo,  •atneihing  to  show  the  .cr's 
rate  of  roiling  oi  the  ellipsoid  ou  tLc  filed  piano.  Vuay  construe-  n iditlor* 
tir»na  have  bwn  given  lor  this  purpose,  such  aa  Poinsot’s  **  rolling  to 
and  sliding  cone,  Ac.,  bnt  none  can  compare  in  «legao'W  with  that 
invent*.]  by  Ajlvestei.  We  can  only  sketch  a particular  case — aatroc* 
Auffictetit,  however,  to  completely  solve  the  question.  non. 

Writing  for  the  direction  cosines  of  the  fixed  lina  referted 

to  ihv  prinripal  axes,  we  have 

2-A«,/D.  w-iy/D.  n-Cmi/I)  . . <4). 


This  wpresentv  an  ellipse  if  the  Utoia  on  tho  lel>  hav«  ths  same 
sign,  i «.,  if  C is  either  ^ir«icr  <>r  lev»  than  each  ol  A and  B. 
lienee,  if  the  body  be  originally  r *Uting  i»U.ut  mu  axis  nearly  coin- 
ciding either  with  the  axis  of  greatest  or  that  of  least  moment  ot 
Inertia,  it  will  coutinue  to  do  so.  The**  two  cases  are  exemplified 
respectively  by  a quoit  and  L,  mu  c.  Mfaisd  riiie  ouiiet — nt  l^-#t 
in  so  far  as  the  resistanco  of  the  air  doea  n^t  interfere  with  th-ii 
motion.  But  if  tb''  bo  origmally  rotating  about  an  axis 
nearly  coinciding  with  the  axis  of  intermediate  moment  of  inirtia, 
the  cur7e  indicated  by  tho  equauou  above  is  an  hyperbola  or  a pair 
of  Straight  lines  tbr>ngh  »h«»  origin  j ind  tho  in?txntuiirooa  axis 
tr--Tv‘.»,  am  general,  far  away  from  its  dm  jiosition  in  the  body. 
W*  will  henceforth  look  ou  A.  R,  C as  in  descending  OCdet  of 
jnsgni tude.  It  is  cbrwu»  iiosi  the  tnodo  in  which  they  are  formed 
thtt  A-2tC  onlv  when  the  oody  is  a p!.»ie.  Here",  generally, 
any  two  of  A.  B,  U are  together  greater  than  th<«  third.  Also  by 
mulUplfing  (1)  by  A,  and  omipanng  it  term  by  term  with  (2), 
we  see  that  2 AT  > D3  ; similarly  2CT < D*. 

To  complete  the  examination  of  the  immediate  results  of  Euler’s 
equations  in  this  case,  ler  us  find  how  tho  length  of  the  instan- 
taneous axis,  considered  as  a common  vector-radius  of  tho  eilijaoids 
(1)  and  (2),  depends  on  tho  umo. 

Bet  o*-*;+«;+*; (8); 

oA- 


/C-BA-C  B- A\ 
( A + B + C ) 


«i*a*s  " 


A 


Otzr  equations  (1;  and  ^2/  may  now  be  written 

f*/A  + tn*/B  + n*/C  - 2T/D1 aX 

p+m»+n  >-l ^2). 

Introdacing  a factor  p,  of  dimensions  the  same  as  1/A,  we  hive 
from  thaw  s third  equation 

P(l/A+p)  f jrt,(l/B-v/»)  + n*ll,C4/»)-2T/D,J'|i  , iflh 

Kow  consider  on  ellipooid 

+ J? .l fL  . g . * • . (6), 

l/Af/»+l/B+j>  1/Ci-p  V *' 


which  is  similar,  and  similarly  "itusted,  to  one  of  the  rilipaoid# 
confwwl  with  (1)  of  | 2S4.  Draw  to  it  s tangent  plane  perpen- 
dicular to  the  line  OL,  whose  direction  cosine*  are  (4‘  'Ve  obtain 
for  the  determination  of  tho  point  of  contact  Q throe  equations  of 
the  form 

'"fed/A-.rf'  m"S<T7B?7)•  *"5{I;CTS 

*h*" 

Here  r,  y,  z are  tho  coordinates  of  Q,  and  tho  distance  of  the 
tr event  plane  from  the  origin  u E/8. 

Kow  (6)  gives  at  once  by  means  of  (7) 

8W/A  + J»)  + + p)  + n%i/C  + p)  ] - E ; 

XV.  — Q(1 


Google 


738 


MECHANIC 


«vh*n«,  by  (5), 

This  is  constant,  and  therefore  the  new  tangent  plane  is  fixed  in 
space. 

Let  us  now  find  the  angular  Telocity  about  the  fixed  line  OL  of 
tb»9  plane's  point  of  contact  Q with  the  ellipsoid  (6). 

The  direction  cosines  of  the  instantaneous  axis  OP  are  as 
Those  of  OQ  are  as  x,  tr,  z. 


I,,  <*.,  W] . tnose  ot  are  os  x,  v,  r. 
And  wc  have  obviously  by  (4)  and  (7) 


i«i  } 

Hence  the  line  OQ  lies  in  the  plane  containing  the  instantaneous 
axis  OP  and  the  fixed  lino  OL.  The  motion  of  ellipsoid  (0)  is 
therefore  one  of  combined  sliding  and  rolling  along  the  new  tangent 
plane.  To  find  the  sliding,  we  must  find  the  angular  velocity  of 
about  the  line  OL.  It  is  to  that  about  OP,  which  is  ft,  in  tho 
ratio  of  the  sines  of  the  angles  POQ  and  QOl*. 

(xw,  + 


But 


and 


ain’POQ-l  - 


By  means  of  the  equations  (1)  and  (7)  above  we  find  easily 
mn»POQ  D’p5 
tin*QOL~  ft*  ‘ 

Hence  the  angular  velocity  of  Q about  OL  is  Dp,  a constant. 
JTovr  suppose  -the  plane  on  which  the  ellipsoid  (6)  rolls  and  slides 
to  become  perfectly  rough,  and  to  be  capable  of  rotating  round  OL 
ns  an  axis,  there  will  no  longer  be  sliding  of  Q,  but  the  plaue  will 
be  made  to  rotate  with  the  constant  angular  velocity  Vp.  Thus 
the  time  of  any  portion  of  the  motion  of  the  body  will  be  measured 
out  by  the  angle  of  forced  rotation  of  thb  plane. 

§ 256.  As  a simple  example,  let  us  take  the  case  of  a quoit,  in 
which  A,  the  moment  of  inertia  about  the  axis  of  figure,  is  greater 
than  either  of  the  cnual  quantities  B and  C,  which  mny  be  referred 
to  any  two  perpendicular  lines  in  the  plane  of  the  quoit.  The 
equations  liecome 

Aw,  — 0 , so  that  «* , is  constant, 

B**,  + ( A - B;«,w,  — 0, 
lb*3  » (B~  A>,*2-0.  . 

Put  fora  moment  ^ then  we  have 

«#, -f  — Wj-Hw.-O. 

These  give  by  eliminating  w,  # 

*.  + »*«*-<>• 

Hence  #»,  — Pccs(n/  + Q), 

-H-^j-Psinfitf  + Q). 

The  resultant  of  these  b an  angular  velocity  P,  about  an  axis  in 
the  plane  of  the  axes  of  B and  C,  and  making  an  angle  nt  + Q 
with  the  axis  of  B.  Hence  the  instantaneous  axis  describes  in  the 
body  a right  cone  whoee  axb  is  that  of  figure ; it  moves  round 
it  in  the  same  direction  as  that  in  which  the  body  b rotating,  and 
with  angular  velocity  n.  The  fixed  cone  in  space  is  also,  obviously, 
a right  coue  and  tho  other  roll#  on  it  ertmuxlhj. 

'>fader.  If  instead  of  & quoit  the  body  be  a long  stick  or  cylinder,  we 
have  A — B > C,  and  tho  equations  become 
Ai,  : 'C-A)»,w,-0t 
Aij  + (A  - — 0 , 

C«3-0. 

The  last  gives  s»j—  constant,  and,  if 
A-C 

«-  A— •** 

the  first  two  equations  are 

•i-nws— 0,  u>, + ?!»,» 0. 

Thus  ci|  + nw2j  — 0,  u>,  — Pcos(itf  4 Q), 

and  w3-"  - Painfaf-f  Q). 

Thb  indicates  a rntation»of  the  axis  of  constant  angular  velocity  P 
ill  tho  neyhtirt  direction.  Everything  else  b as  before,  but  the 
cone  fixed  in  the  body  rolls  on  the  inside  of  that  fixed  in  space. 

§ 257.  Next  let  us  take  the  esse  of  n pendulum  bob,  onpportfd 
by  a flexible  bnt  untwbtnble  wire,  and  containing  a gyroscope 
whose  axis  is  in  the  direction  of  the  length  of  the  paululuin.  Here 
*ve  may  use,  for  variety,  Lagrange's  equations.  For  simplicity  wc 
'•upjioso  the  centres  or  inertia  of  tin*  tnjb  and  gyroscope  to  he  in 
the  axis,  arid  tbe  K>b  to  be  symmetrical  about  the  direction  of  the 
Jcngth  of  the  pcudulum. 


Let  the  moment  of  inertia  of  the  whole  nhont  the  axis  of 
symmetry  he  A when  the  gyroscope  is  bupposed  to  be  prevented 
from  turning  relatively  to  tho  bob,  and  lot  the  other  two  principal 
moments  about  the  point  of  suspension  be  U.  Let  thst  cf  the  gyro* 
scope  about  its  axis  be  C.  Then,  if  9 bo  tho  iucliuation  to  the 
vertical,  ^ tho  azimuth  of  the  pcudulutn,  and  $ a quantity  denot- 
ing the  position  of  the  gyroscope  with  reference  to  a definito  plane 
in  tho  bob  passing  through  its  axb,  wc  easily  find 

2T  - A(1  -c os  W*  + B(4»  + sinsW  + Cftfr- - (1  - cos  #}tf , 

V— M</f(l  -cos0)»»  V0(l  -coiff),  suppose, 
where  M is  the  whole  xua«,  and  l tho  distance  from  the  point  of 
suspension  to  the  centre  of  inei  tin  of  the  whole. 

The  general  treatment  of  this  complex  problem  cannot  bo 
attempted  here.  We  may,  however,  easily  obtain  useful  and 
characteristic  results  in  some  special  simple  cases,  which  will 
enable  us  to  form  a general  idea  of  the  nature  of  the  motion. 

Thus,  suppose  if  possible  0 to  be  constant.  Thi#  b the  Conical  vratca1 
Oyroecoyie  Pendulum.  We  easily  find  the  equations  gyro- 

^ - ( 1 - cos  d '£  - ft  - const  iwopie 

lA(l  -.coal}  + BcosO#*-  Cft*- Y,.  j^“u* 

For  any  assigned  mines  of  ft  Rud  0,  this  shows  what  will  be  the 
corresponding  valuo  of  But  it  also  shows  that  if  wc  change 
simultaneously  the  signs  only  of  ft  and  the  value  of  0 is  unaltered. 

Thus,  reversal  of  tire  direction  of  rotatkm  of  the  gyroscope  involves 
reversal  of  the  direction  of  motion  of  the  bob,  it  the  time  of  rota- 
tion b to  be  unaltered.  But  to  any  assigned  values  of  0 and  ft  twe 
values  of  ^ correspond.  As  0 cannot,  ill  the  case  considered,  exceed 
4*,  the  multiplier  of  c*2  is  essentially  positive.  So  is  V#—  Mgl. 

Hence  the  values  of  f are  real ; and  one  is  positive,  the  other 
negative.  Thus  the  pendulum,  with  any  rate  of  rotation  of  the 
gyroscope,  may  be  made  to  move  in  any  horizontal  circle ; but  the 
angular  velocity  will  be  greater  when  it  is  in  the  same  sens*  aa 
that  of  tho  rotation  of  the  gyroscope  than  when  it  is  in  the  opposite 
sense.  When  0 is  so  small  that  d*  may  be  neglected,  we  have 
B^-Cflj>-Y0.  _ 

or  2R*-Cft±V4BV0  + CTiJ. 

To  give  a numerical  example,  let  the  mass  or  the  gyroscope  be 

— — -M;Ut  B— M2*.  C-— M-^.then 
» n c** 


5*-' 


nc- 


If  n — 5,  c— 10,  g • 10/  (which  are  fair  approximations  to  the 
dimensions  of  the  ordinary  form  of  the  instrument), 

/10+— !—  d2. 
v . 500*  V r(5O0)* 

Suppose  the  gyroscope  to  revolve  100  times  per  second,  then 
ft-200r  practically,  and 

!v±V1«  + 4I**-2-B1S  ±4  039 

-6  552  or- 1520. 

The  angular  velocity,  when  the  gyroscope  b not  rotating,  would  he 
that  of  the  corresponding  conical  pendulum, 

Vg/f- ±3-362; 

so  that  in  thb  cose  the  gyroscopic  pendulum  would  rotate  about 
twice  as  fast,  or  only  about  half  as  fast,  a#  the  ordinary  conical 
pendulum,  according  as  it  rotated  with  or  against  the  gyroscope. 

If  we  had  tukeu  ft- 10»  we  should  have  found 
^—3 -29  or-  3*04,  nearly. 

Thus  tho  slower  the  gyroseoj*  rotates  the  slower  is  the  conical 
)*adulum  motion  in  the  name  direction,  and  the  quicker  that  in 
the  opposite  direction. 

Statics  op  a Chain  or  Perfectly  Flexible  Cord. 

§ 258.  Axiom. — When  a body  ortys/rm  is  in  equilibrium 
tinder  the  action  of  any  forces,  additional  constraints  viU 
not  disturb  the  e yHilibrium.  Compare  § 103. 

This  principle  is  of  very  great  use  in  forming  the  funda- 
mental equations  of  fluid  equilibrium,  and  thence  those  of 
motion.  And  we  find  it  of  advantage,  as  will  be  presently 
seen,  in  rcduciug  to  elementary  geometry  the  problem  of 
the  equilibrium  of  a chain,  or  perfectly  flexible  cord. 

We  inay  treat  this  problem,  called  that  of  a " catenary,"  (V* 
by  any  one  of  the  following  methods; — (1)  by  invest!-  ,l*rv 
gating,  as  a question  of  statics  of  a {article,  the  condi- 
tions of  -equilibrium  of  a single  link ; (2)  by  imagining 
a finite  portion  of  the  chain  to  become  rigid  in  ita 
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squilibriuru  form, — assuming.  by  the  axiom  above,  that  it 
will  remain  in  equilibrium,  and  then  treating  the  question 
by  the  methods  employed  for  a rigid  body;  (3)  by  employ- 
ing the  energy  test  of  equilibrium  as  in  $ 19$. 

§ 259.  We  exemplify  each  of  these  methods  in  the 
specially  important  case  of  the  ordinary  catenary. 

A uniform  chain  hangs  between  tico  fixed  points,  find 
the  tension  at  any.  point  ami  the  curve  in  which  the  chain 
hangs. 

First  Method.— Let  » lie  the  maw  of  unit  length  of  the  chain;  T 
the  tension  at  tho  point  x,  y,  z ; s the  length  of  the  ehaiu  to*,  y,  5 
from  some  assigned  point ; ami  let  the  axis  of  tj  be  taken  vertically. 
Then  we  have  for  the  equilibrium  of  the  dement  Si,  cotuddercd  as  a 
material  oaxtidc, 

T%+r'  -(TC+,4(TS»”°- 

*S  (T£+4(T£>)-°- 

Omitting  the  terms  which  cancel  one  another,  and  dividing  by  bs, 
these  become 

2('2)~  »%)-■ 

From  the  first  end  third  it  follows  that  ihfdz  is  constant,  <.&, 
the  chain  bungs  in  a vertical  |>lam*.  We  may  take  it  as  that  of  xy, 
and  the  equations  are  reduced  to  the  first  two. 

The  first  gives 

T^-T 
lds  T" 

■iho^-.g  tluit  the  horizontal  component  of  tho  tension  is  constant 
throughout  the  whole  length  of  the  chain.  Substituting  for  T iu 
second,  it  becomes 

d/dy\  ju<7 
ds\(UJ  T# 

The  quantity  on  tho  right  is  evidently  of  [L  * *]  dimensions,  because 
that  on  tho  left  is  bo  ; and  thus  we  may  writs 


- — , or  T0  - nya . 


-C«* 


But  the  tension  at  r,  y is,  as  above, 

* 

Hence  the  tension  at  any  point  ( the  chain  is  equal  to  tha  weight 
of  a length  of  the  chum  equal  to  tho  ordinate  at  that  point 
Thus  if  a chain  of  finite  length  be  laid  over  two  smooth  pvallel 
rails,  its  ends,  when  tho  whole  is  equilibrium,  will  be  in  the 
horizontal  line  oomrsponding  to  the  axis  of  x in  the  above  invest!* 
gation,  the  middle  part  of  the  chain  forming  part  of  the  catenary. 
When  a given  length  2 1 of  chain  rests  iu  equilibrium  on  two 
smooth  parallel  rails  at  the  same  level,  we  havo  therefore  *+y— / » 
while  x-b,  the  half  distance  between  the  rails. 

By  the  above  expressions  for  y and  s in  terms  of  x , this  leads  to 
tho  equation 


which  determines  a when  6 and  l are  given.  From  this  equation,  as 
the  minimum  value  of  the  left-hand  side  occurs  when  a -6,  we  w* 
that  the  least  length  of  chain  for  which  equilibrium  is  possible  uuder 
the  conditions  is  equal  to  f times  the  distance  between  the  rails. 

§ 260.  Second  Method. — The  chain  being  in  equilibrium, 
suppose  any  finite  arc  of  it,  aa  FQ  (fig.  64),  to  become 
rigid.  The  forces  acting 
on  PQ  are  three— -the  ten- 
sions Tt  and  Ts  at  its  ends, 
and  its  weight  W acting 
at  its  centre  of  inertia. 

But  three  forces  in  equi- 
librium are  in  one  plane 
(§221).  Hence  the  curve 
is  in  one  vertical  plane. 

Also,  as  the  two  tensions 
are  not  parallel  to  one 
another,  the  lines  of  action 
of  all  three  forces  meet 


Hence  « is  tbs  length  of  a portion  of  the  chain  whose  weight  ts 
equal  to  the  constant  horizontal  component  of  the  tension. 

The  equation  now  becomes 

dx*  a dx  a V lt\d*J 
Integrating,  wo  have 

If  we  now  assume  that  the  axis  of  y payees  throogn  the  point  at 
which  the  chain  is  horizon Ul,  we  hare  at  that  poiqt  0, 

and  therefore  C— 1.  Thus 

Taking  the  reciprocal  of  each  side,  wc  have 

Subtracting, 

or  +§'•  ; 

a 

no  constant  being  added  if  we  assume  the  axis  of* r so  that  y— «, 
a-o  together.  This  is  the  equation  of  the  curve  renwred. 

If  wo  take  the  sum,  instead  of  the  difference,  of  the  above  equa- 
tions, we  find 

o.  ■ -± 

wi  that  — — S"  - I • . 

a 

s being  measured  from  the  axis  of  \j. 


in  one  point 
are  simply 


Fig. 

liters  there  is  no  eonpie,  and  tha  conditions 


T.cmS, 

T.riaO, 


-T,co.«,-0, 


where  0lt  0,  are  the  inclinations  to  tho  horizon  of  the  tan* 
gents  at  the  ends  of  tho  portion  solidified.  Tha  first 
averts  that  tho  horizontal  part  of  the  tension  is  tho  same 
at  P and  Q,  is.,  all  through  the  chain.  The  second  asserts 
that  tho  difference  of  the  cortical  parts  of  the  tensions  at 
any  two  points  is  equal  to  tho  weight  of  tho  part  of  the 
chain  between  them.  By  proper  mathematical  methods 
these  data  lead  to  the  results  already  obtained.  In  fact 
tho  equations  we  have  just  obtained  are  the  first  integrals 
ol  tho  equations  in  § 259, 

S 201.  Third  lldhod.  —The  potential  energy  of  the  chain  is 
with  tha  sole  condition 

dx  ■»  constant , 
dx 

the  limits  of  integration  buing  fixed,  and  tho  same  for  each  exores- 
*ion.  Hence,  by  tho  nil**  of  the  calculus  of  mriationa,  wo  have 
the  same  equation*  cs  before. 

§ ti0*£  Still  supposing  gravity  to  be  the  only  applied  force,  there 
are  many  forms  of  Important  questions  which  ertn  1*  solved  by  cither 
of  these  methods.  Wo  will  take  somo  simple,  bat  varied,  examr  I *. 

Find  how  the  mass*/  unit  length  of  a chain  mv*t  vary  j rum  pond 
to  point  so  that  the  catenary  nut  u be  an  assigned  plans  cwrw. 

We  have,  ns  before, 


n 


£(*£)-«! 

but  our  second  equation  is  now 

<*2)— 


ik 


where  p is  an  unknown  function  of  s.  The  third  equation,  being 
of  the  sente  form  as  the  first,  shows  that  the  curve  is  in  a vertical 
plane,  and  is  thenceforth  unnecessary. 
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A*  before,  fre  have 


Now,  from  the  assigned  equation  of  the  catenary,  the  left-hand 
member  can  be  npnwd  os  a function  of  a,  and  thus  we  have  the 
solution  of  the  problem.  For  example,  suppose  the  chain  is  to 
bang  in  an  arc  of  an  assigned  circle.  Keferred  to  the  lowest 
point  of  the  circle,  the  equation  is 

ar  - 2ay  - y3, 

where  o ia  the  radios.  From  this  wo  bar* 


so  that 


rfy 

7Txm 


<*-y 


> tan  — , 


The  tension  at  the  lowest  point  is  thus  equal  to  the  weight  of  a 
piece  of  chain  like  that  At  the  vertex,  and  of  length  equal  to  the 
radius  of  tho  circle  ; the  mass  per  unit  length  becomes  infinite  at 
the  end  of  a horizontal  diameter. 

Next  find  the  j ui  »i  of  the  chain  irArii  the  mass  <f  any  are  is  pro~ 
portioHal  to  its  horizontal  projection.  This  is  a rough  approximation 
to  the  case  of  a suspension  bridge  where  the  roadway  is  uniform, 
and  much  more  massive  than  the  chains,  to  which  it  is  attached 
throughout  by  vertical  ties.  The  equations  are  as  before,  but  the 
additional  condition  takes  the  form 


This  girei 


a constant 
t Py 

dx*~  T0  * 


and  the  chain  forma  a parabola  whose  vertex  ia  downwards,  and 
whose  axis  ia  vertical. 

As  a final  example,  we  have  what  is  called  the  catenary  of  *im- 
fer m strength;  that  is,  the  form,  in  tchich  a chain  hangs  ichen  the 
tension  at  every  point  is  proportional  to  the  breaking  stress  at  that 
point.  Here  we  suppose  the  strength  to  be  proportional  to  the 
section,  i.e.,  to  tho  mass  per  nut  length.  This  gives  the 
condition 

*•"  s(2)4?{e- 

S-K§)’4(-(S)*) 

where  a—efg. 

This  gives  tAn('a’  + ^ ) ' 


and  the  complete  integral  may  be  written,  by  proper  selection  of 
origin,  in  the  final  form 


This  carve  has  obviously  two  vertical  asymptotes  dis- 
tant * {7m  from  the  axis  of  y.  The  quantity  a ia  directly 
a a the  tenacity  of  the  material ; and  thus  we  see  that 
there  is  a limit  (even  in  this  simplest  case)  to  the  span  of 
a chain,  however  strong,  formed  of  any  known  kind  of 
matter. 

It  is  a vctj  curious  fact  that,  if  wo  writo  the  equation  of  this 
catenary  in  terms  of  the  arc  and  the  radius  of  curvature,  it  becomes 
Identical  with  that  of  tho  common  catenary  in  terms  of  Cartesian 
coordinates,  Lorizjntd  and  vertical.  For  we  see  at  ouco  that 


»thai  ,*  - v/(1+*lnT)(,:ri*'ir)! 

while  by  the  previous  equations 


Thus  finally, 


dry 

1-  ffx*  1 

\dx)  a<U 


a 


IP 

a 


s • +c  * . 


Compare  3 259. 


§ 263.  When  the  chain  is  not  uniform,  and  when  it  is  subject  to  Oaten- . y 
the  action  of  other  force*  than,  or  besides,  gravity,  the  equations  uegmeraL 

*(*£)--*■  #*%--*• 
where  X,  Y,  Z are  the  component  forces  on  unit  mass.  These 
three  equations  involve  the  unknown  quantities  T,  *,  y,  a,  and  s 
only ; for  p is  supposed  lo  bo  given  in  terms  of  s.  Two  relations 
only  among  a-,  y,  ami;  are  wanted  (fora  is  known  in  terms  of  xf 
y,  ?)  'f  so  that  tho  equations  are  necessary  and  sufficient  to  give  these 
relations  and  the  remaining  unknown  T. 

Tho  first  members  of  these  equations  consist  each  of  two  terms  1 — 

— multiplied  respectively  by.~:  , , 


and 


- multiplied  by 


<Tx  tPy  1 r-z  . 

’*■ ' rs?  ' ’d*  ' 


p being  the  radius  of  curvature  of  the  chain.  Hence  (§  27)  wo 
conclude  that,  so  far  as  the  tension  alone  is  concerned,  the  forces  on 
an  elementary  unit  of  length  of  the  chain  are  dT/ds  in  the  direction 
of  the  tangent,  and  T Ip  in  the  direction  of  the  radius  of  absolute 
curvature.  These  must  balance  the  corresponding  components  of 
the  external  forces  on  the  element.  Hence  we  see  that  the  resultant 
of  the  applied  forces  lies,  at  every  point,  in  the  osculating  plane. 
Thus  we  hare 


of  par 
licit:. 


>£)--*• 

Here  8 and  N are  the  tangential  and  normal  components  of  ta« 
applied  forces  per  unit  length  of  the  chain. 

But  whfti  a unit  particle  mores  in  a curve,  we  hare  always  > »;•!  *- v 

. . , •** 
dv  do  *T, 

dt  . ds  ’ p 

where  S'  and  X'  are  the  normal  and  tangential  components  of  the 
requisite  force.  If  we  write  these  in  the  form 
* 8;  _c  _x; 
ds  v * p v * 

and  suppose  that  the  curve  in  which  the  particle  mores  is  the 
same  as  the  ectenary  above,  while  tho  speed  at  each  point  has 
the  same  numerical  value  as  the  tension,  we  see  that  we  must 
have 

S'  S'  q X'  N'  „ 

7“T“-3,  T t N; 


or  S'- - ST,  N'-  - NT. 

Thus  the  catenary  will  be  the  free  path  of  the  particle  provided  the 
force  applied  at  any  point  is  equal  to  the  reverse  of  the  product  of 
that  acting  on  the  chain  by  the  numerical  value  of  the  tensiou  of 
the  chain  at  that  point. 

Conversely,  if  we  take  any  case  of  free  motion  of  a particle,  a 
uniform  chain  will  hang  in  the  corresponding  orbit  under  the  action 
of  the  same  forces  each  reversed,  and  divided  by  the  numerical 
value  of  the  apeed  at  the  corresponding  point  of  the  orbit  Thu* 
we  can  at  once  pass  from  particlo  kinetics  to  corresponding  cases 
of  catenaries.  • 

In  the  case  of  a projectile,  the  path  is  a parabola,  the  force  is  Parabolic 
constant  and  parallel  to  the  axis,  and  the  speed  is  as  the  square-  catenary, 
root  of  the  distance  from  the  directrix.  Hence,  that  the  parabola 
may  be  a catenary  under  gravity,  it  must  be  turned  vertex  down- 
wards ; and  the  mas*  of  the  chain  per  unit  length  at  any  point 
must  be  inversely  aa  the  square  root  of  the  distance  from  the  direc- 
trix. It  is  easily  found  from  this  that  the  mass  of  any  arc  of  the 
chain  must  be  proportional  to  the  length  of  its  horirontal  pro- 
jection, as  in  the  second  problem  solved  in  § 262. 

In  the  case  of  a planet  we  have 

v*-M(2/r-l/a). 

Hence  a chain  will  hang  in  an  ellipse  if  it  be  repelled  from  era 
focus  by  a force  varying  inversely  as  the  square  of  the  distance,  tho 
mass  per  unit  length  of  the  chain  being  directly  as  the  square  root 
of  the  distance  from  that  fccoB  and  inversely  as  the  square  root  of 
the  distance  from  the  other.  If  the  chuin  be  uniform,  the  law  of 
the  repulsive  force  from  the  first  focus  must  be  Ify/rfy  instead  of 
1/r3,  where  r,  rf  are  the  distances  from  tl.e  two  foci. 

§ 264.  When  a chain  or  string  is  stretched  over  a curved 
surface,  the  surface  must  exert  a reaction  on  it  to  keep 
it  in  ita  curved  form.  Tho  preceding  investigation  has 
shown  that  the  force  normal  to  a chain  per  unit  length  at 
any  point  is  balanced  by  T/p  per  uhit  of  length,  which 
must  therefore  be  the  magnitude  of  the  reaction.  Wb 
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may  establish  this,  however,  in  a very  simple  manner,  os 
follows:— 

Let  AB  (fig.  65)  be  a small  portion  of  the  cord,  and  AC, 
CB  the  tangents  at  its  ex- 
tremities; and  let  the  (small)  C 

exterior  angle  at  C be  0. 

Then,  p being  the  pressure 

per  unit  length  of  the  F 65 

attring,  we  have  at  once 

y».AB-2Tsin40-Ttf 

altimately.  JJut  AB=p$ , so  that 
r-T/p. 

If  there  be  friction,  and  if  the  clement  of  the  rope  be  just 
about  to  slip,  in  consequence  of  the  difference  of  the  ten- 
sions at  its  ends,  we  have 

so  that 

T*-T{l*p0). 

This  leads  to  the  formula  for  the  growth  of  a sum  at  com- 
pound interest  at  p per  cent  payable  every  instant  Hence 
for  a finite  angle  9 wo  havo 

Ta-t^To- 

It  is  to  b?  remarked  here  that  neither  the  dimensions  nor 
the  form  of  the  carve  on  which  the  cord  is  stretched,  pro- 
vided only  it  be  plane,  have  any  ipfluence  on  this  result, 
which  involves  only. the  coefficient  of  friction  and  the 
angle  between  tbe  two  free  portions  of  tbe  cord. 

Kinetics  of  a Chain  or  Perfectly  Flexible  Cord. 

§ 265.  The  equations  of  motion  of  a chain,  under  tbe 
action  of  any  .finite  forces,  are  at  once  formed  from  those 
of  equilibrium  by  introducing  the  forces  of  resistance  to 
acceleration  according  to  Newton’s  principle.  Hore  we 
enter  on  a subject  of  extreme  importance,  but  atso  (at  least 
in  the  majority  of  cases)  of  great  mathematical  difficulty. 
One  valuable  result,  however,  can  -be  obtained  by  very 
simple  means. 

A uniformly  heavy  and  perfectly  flexible  cord,  placed  in 
▼clociry  the  interior  of  a smooth  lube  in  the  form  of  any  curve, 
•)n  and  subject  to  no  external  forces,  mil  exert  no  pressure  on 
cmxT  1 the  tu ^ & have  evoyurhere  the  same  tension , and  move 

with  a certain  definite  speed. 

For,  ad  in  § 264,  the  statical  pressure  due  to  the  curva- 
ture of  the  rope  is  T0/cr  per  unit  of  length  (where  <r  is  the 
length  of  tho  arc  AB  in  that  figure)  directed  inwards  to 
tbe  centre  of  curvature.  Now,  the  element  cr,  whose  mass 
m m<r  {if  m be  the  mass  per  unit  of  length),  is  moviog  in  a 
eurve  whose  curvature  is  6 <r,  with  speed  9 (suppose). 

The  requisite  force  is  — mv2#,  and  for  unit  of  length 

Hence  if  T-mu3  the  theorem  is  true.  If  we 
suppose  a portion  of  tbe  tube  to  be  straight,  and  the 
wnole.to  be  moving  with  speed  v parallel  to  this  line, 
and  against  the  motion  of  the  cord,  we  shall  have  the 
straight  part  of  tho  cord  reduced  to  rest,  and  an  undula- 
tion, of  any,  but  unvarying,  form  and  dimensions, 
running  along  it  with  linear  speed  %/t  m. 

Suppose  the  tension  of  the  cord  to  be  equal  to  the  weight 
•C  VV  pounds,  and  suppose  its  length  l feet  and  ita  own  mass 
*»  pounds,  Then  T =*  Wy,  lm  « tt,  and  the  speed  of  the  un- 
dulation is  J\\ly;w  feet  per  second. 
t*l  266.  As  will  be  shown  later,  when  such'  an  undulation 
ware.  reaches  a fixed  point  of  tho  cord  or  chain,  it  is  reflected , and 
runs  back  along  tiie  cord  with  the  samo  definite  speed. 
But  the  reflected  form  differs  from  the  incident  form  in  being 
turned  about  in  its  own  plane  through  two  right  angles. 
When  the  string  is  fixed  at  both  ends  any  disturbance  runs 
along  it,  backwards  and  forwards,  with  this  speed,  and 


thus  (in  a piano  or  harp)  administers  periodic  shocks  to  the 
sounding  board,  causing  it  to  give  ont  a musical  note.  The 
interval  between  these  periodic  shocks  is  of  course  the  time 
taken  by  the  disturbance  in  running  from  end  to  end  of 
tho  string.  Dividing  the  length  l of  the  string  by  tho 
spepd  Above  reckoned,  we  find  for  this  interval  the  value 
y/iclp$~g~l  y/tn/V/gt 

the  reciprocal  of  which  is  the  number  of  impulses  per 
second.  It  is  thus  seen  to  be  directly  as  the  square-root 
of  the  tension  of  the  string,  inversely  as  the  square-root  of 
ita  mass  per  unit  of  length,  and  also  inversely  as  its  length. 

These  are  well-known  facts  in  Acoustics.  It  is  to  be 
observed  that  there  is  no  necessity  for  limiting  the  pro* 
position  above  to  a plane  Curve,  though  we  have  treated 
the  question  as  if  it  were 'such.  Tbe  demonstration  applies 
even  to  a knot  of  any  form. 

267.  We  will  now  consider  more  particularly  the  vibra-  vibrator 
tions  of  a musical  string,  whose  tension  is  great  and  its °*!“*ic** 
own  mass  smalt 

Forming  the  equations  of  motion  ss  above  hinted,  we  have  three 
Of  the  type. 

In  the  i;pecial  case  of  a tightly  stretched  inextensible  string,  per* 
forming  very  small  transverse  oscillations,  wo  may  greatly  simplify 
these  by  assuming  that  no  external  forces  act.  This  practically 
means  that  the  weight  of  tho  string  is  negligible  in  comparison 
with  the  tension.  It  the  axis  of  xbe  taken  to  coincide  with  tho 
undisturbed  position  of  the  string,  ws  have  to  the  second  order 
of  small  quantities 

«>z. 

With  this  the  equation  above  written  becomes 

or  the  tension  is  the  same  throughout  The  second  and  third 
equations  now  become 

The  y and  2 disturbances  are  therefore  of  the  same  general  character, 
and  perfectly  independent  of  one  another.  We  will  therefore  con- 
fine our  attention  to  one  of  them.  From  the  equations. we  see  that 
T>  most  be  of  two  linear  dimensions,  and  we  will  therefore  write 
for  it  a*.  As  this  quantity  roust  also  be  of  two  negative  dimensions 
in  time,  a represents  a speed.  . Whet  speed  will  be  seen  imme- 
diately. 

The  equation  in  jr  is  now 

whose  integral  is  known  to  be 

y-/;«f-*)  + F(«/+x), 

where /and  Fare  arbitrary  functions.  As  we  have  already  awn 
{§  58),  the  first  part  of  the  vilue  of  y expresses  a wave  running 
with  speed  a along  the  axis  of  x in  the  positive  direction  ; ths 
second  part  a wave  in  the  negative  direction  with  the  same  speed. 

Thus  we  see  that  any  small  disturbance  whatever,  of  a stretched 
string,  gives  rise  to  two  series  of  waves  propagated  in  opposite 
directions  with  equal  speeds.  Also,  as  the  equation  is  linear, 
the  sum  of  any  tw.o  or  more  particular  integrals  is  also  an  integral. 

If  we  suppose  one  extremity  of  the  string  to  be  fixed  at  the  origin, 
we  have  the  condition  x— 0,  y-0,'  and  therefore 
0 -f(at)  + ¥{at). 

As  this  holds  Tor  all  values  of  t,  the  function  F is  *i*nply  the 
negative  off,  ao  that 

y-/(««-x)-/fo/  + x). 

To  investigate  what  becomes  of  a fiisturbanca  Vhich  runs  along 
the  cord  to  the  fixed  end.  Ut  us  snppoao  that  fir)  (which,  by  the 
remark  above,  may  represent  arty  part  of  a disturbance  of  the  at  ring) 
is  a function  which  vanishes  for  all  values  of  r which  do  not  he 
between  the  positive  limits  p and  q,  bat  which  for  values  ol  r 
between  these  limits  takes  definite  values.  Then  at  time  1-0  we 
have 

for,  by  hypothesis,  f[r)  vanishes  for  all  negative  value*  of  r.  This 
denotes  a disturbance  of  the  string  originally  extending  from  x—  p 
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t oi»j,  which  runs  up  to  the  origin.  After  the  lapse  of  any  inter- 
val greater  than  q'a  we  have 

y -/(«<-*), 

hr  ai+x  has  now  become  greater  than  q.  This  is  a wave  of 
exactly  the  came  form  as  before,  but  the  sign  of  the  disturbance  and 
the  direction  of  its  propagation  are  both  reversed.  Kvery  portion 
Of  a wave  is  therefore  reflected,  with  pimple  rtrtna!  of  the  displace- 
ment, os  soon  as  it  reach***  the  fixed  end.  For  wo  may  take  the 
limits  p and  q as  close  together  as  we  choose. 

Now  suppose  tho  string  to  hare  another  fixed  point  at  x— /. 
fh*u  we  have 

0-f(at-Q-/(at  + r). 

Thus  /is  {§  67)  a periodic  function,  of  period  £f/a,  andean  there- 
fore be  expressed  as  a aeries  of  simple  harm-ndo  terms  of  the  full 
J>criod,  half  period,  one-third  period,  if.  Hence  we  may  write, 
tho  coefficient  J being  put  in  for  convenience, 
y - 42,®  A w cos  rml  - *{at  - *)  + JJj®  1>„  sin  w»i/-  *(of  - x) 

- 4 2,®  A»  cos  sail ■ l(at  -f  x)  - $2,®  B»  Bin rml  * ’(of  + x) 

- 2,*  Am  sinTi»f  - kif  sin  w ml  * lz  - 2t®  B„cosxm  J - Jo/  sin  rml  • Jx . 
This  expression  contains  the  complete  solution  or  the  problem.  To 
adapt  it  to  any  particular  case,  we  must  know  at  somo  definite 
time  (say  f — 0)  tho  valuo  of  y in  terms  of  x,  i.c.,  the  initial  disturb- 
ance ; also  the  corresponding  value  of  y.  We  have  then 

y#—  -21*Bn,sinirmZ-,x, 

Pt  - y 2|®  mAmaia  rml  - *x . 

As  i,'f , p9  are  given  in  terms  of  x,  we  can  find,  by  tbe  process  of 
g 6;*,  the  values  of  A„  and  B®,  and  thence  the  required  value  of  y. 

263.  As  another  example,  auppose  a uniform  chain  to  be  sus- 
pended by  one  end,  and  to  make  small  oscillation*  In  a vertical 
plane. 

We  cannot  enter  here  into  details ; so  we  simply  assume  that 
elementary  persistent  harmonic  solutions  are  possible,  or,  what 
comes  to  the  same  tiling,  that  there  aro  permanent  form*  in  which 
the  chain  can  rotate  About  tho  vertical  from  the  point  of  bus- 
pension. 

If  the  axij  of  x be  vertical,  the  equations  of  motion  are 

5(sg)-K»-0.  £(*£)-*» 

where  p is  the  mass  of  unit  length  of  the  chain.  As  the  oscillations 
aro  supposed  to  be  small,  we  may  neglect  the  change  in  the  ver- 
tical ordinate  of  any  point  of  the  chain,  because  it  must  be  of  tho 
second  order  of  small  quantities  if  the  horizontal  displacement  is 
of  the  lir»t  order.  Hence  we  may  put  everywhere  x for  s,  and 
therefore  consider  x to  be  independent  of  t.  Thus  tb»  first  equa- 
tion becomes 

dT 

whence  T ~pg{l-x), 

where  l is  tho  length  of  tho  chain.  Tbe  second  equation  then 
becomes 

“ ‘w  2“ 5,! 

or,  if  wc  measure  x from  the  lower  end  of  the  chain  upwards. 

The  complete  integral  of  this  equation  would  be  much  more  general 
than  wo  reouire,  for  it  would  exprose  every  possible  small  motion  of 
die  chain,  however  apparently  irregular.  What  wo  seek  are  the 
fundamental  modes  of  simple  harmonic  oscillation,  any  number  of 
which,  as  in  the  case  of  a musical  string,  may  be  superposed.  Hence 
we  may  write 

y-D8in(nft-®)t 

where  n is  a numerical  quantity  as  yet  undetermined,  but  which  is 
confined  to  »>ne  or  other  of  a senes  of  definite  values ; e,  on  the  other 
hand,  is  a function  of  x only.  With  this  value  of  y the  equation 
becomes 


(Ptf  dr) 

^>+rf,+ 


i?-0. 


By  the  usual  method  of  undetermined  coefficients  we  easily  find  the 
particular  integral 

. / , n*x  n4*3  tiV  . \ 

r„  - A(  1 - — + v<jl  - 2:3Vi  +*c- J ■ . . W 

This  series  is  obviously  convergent  for  all  finite  values  of  »*x/y. 
The  general  integral  ’a  of  tho  form 

i»  - B(«j,  + n»log  x)  + An0 ; 

where  rri  is  a function  of  x,  finite  for  all  values  of  x,  but  which  wc 


need  not  determine.  For  it  is  clear  that,  to  amt  our  present 
purpose,  wo  must  put  B— 0;  Otherwise  wo  should  have  ij  infinite 
atx-0.  Thus  (1)  is  the  expression  we  require  under  the  limita- 
tions above  imposed* 

The  quantity  A represents  the  semi-amplitude  of  oocillation  of 
the  lower  extremity  of  the  chain.  The  condition  that  the  upper 
end  is  fixed  gives  *-0  for  x-7,  i.e., 


. , nl  nW 

0-1'7+sv' 


_n*P_ 

2*3*7 


+ &C. 


The  roots  of  this  equation  (which  ire  all  real  and  positive)  give  the* 
values  of  » for  the  several  lu udo mental  modes  of  vibration. 

We  have  *0-0  for  tho  fallowing  values  of  nV/p:  1464,  7*62, 

18'74,  34  70,  Ac. 

From  these  wc  find  for  the  periods  of  the  various  simple  dis- 
turbances the  following  multiple-*  of  the  period  of  a simple  pen- 
dulum equal  in  length  to  tho  chain,  viz.,  0 83,  0'36,  0‘23,  017, 

Ac.  When  s%  ha*  tho  least  of  tho  above  value*,  tho  chain 
is  always  entirely  on  one  side  of  tho  vertical,  and  the  time  of  a 
complete  oscillation  is  to  that  of  a simple  pendulum  of  tho  same 
length  as  5 : 6 nearly. 

260.  When  a free  chain,  at  re *t,  has  an  impulsive  tension  applied  Impul- 
at  ono  end,  tho  calculation  of  the  consequent  impulsive  tension  At  rive 
different  parts  of  tho  chain  and  tho  velocities  generated  is  very  tension* 
simple. 

For,  calling  the  instantaneous  speeds  along  tho  tangent  and  along 
the  radius  of  absolute  curvature  v,  and  t>  respectively,  we  havo 

bT—pr,ls,  T/p»pt>, 

whfre  p is  the  maw  of  unit  length  of  chain  at ».  It  is  obvious  that 
there  can  be  no  iinpuUire  speed  perpendicular  to  the  osculating 
piano.  The  kinematical  condition  is  simply  that  an  elementary 
arc  &*  i*  not  altered  in  length.  But  tho  tangential  increment  > f 
speed  alone  would  imply  au  increase  of  tho  length  of  &r  in  tha 


ratio  1 in  time  8/. 

as 


Also  tho  impulsive  speed  r>  would 

imply  a diminution  of  its  length  in  the  ratio  1 - vpttfp : 1 by  virtu- 
ally making  it  an  arc  of  a circle  of  smaller  radius,  but  subtending 
the  same  angle  at  tho  centre.  Hence,  neglecting  tho  Bquare  of  y 
as  compared  with  its  first  power,  we  find  for  the  kiaematieal  am 
dition 

dr,  rp  „ 
as  p 

This  gives,  by  eliminating  the  Impulsive  velocities, 

A(1  !0V-  ? 0 

dAn  ds)  . ? 

If  the  chain  be  nuiform,  this  becomes 

fT  _ 

, rf? 

Tbe  whole  kinetic  energy  generated  in  the  chain  by  the  impulse  is 

and  the  condition  that  this  shall  he  a maximum  is  tbe  differential 
equation  above.  This  is  a particular  case  of  a general  theorem 
due  to  Sir  W.  Thomson,  viz. : — 

A material  system  a f any  kind,  given  til  rest,  and  subjected  to  aw 
impulse  f»  any  specified  direct  ion  and  <f  au!f  Sri***  magnitude, 
mores  off  so  as  to  take  the  greatest  amount  of  kinetic  energy  \chicl 
the  specified  impulse  enn  gire  it. 

The  direction  in  which  an  element  of  the  chain  begins  to  n<ovn 
is  inclined  to  the  tangent  at  an  angle  q>  where 


T 


tan* — -- 


T 

.if 

*Z 


270.  It  is  to  be  observed  that,  in  such  questions  as  those  just 
treated,  tho  possibility  of  an  i in  facts  being  propagated  ia-u*  l 
taneously  along  the  whole  length  of  a chain  depends  upon  its 
assumed  inextensibility.  Whin/  a wire  (such  as  that  employed  foi 
a distance-signal  on  railways)  v*  regarded  ns  extensible,  there  is  a 
definite  speed  with  which  a duiurbaucu  of  tho  nature  of  exunrioa 
is  transmitted  along  it. 

Thus  recurring  to  the  equations  of  § £67,  wo  see  tnat  for  tho 
motion  of  a stretched  clastic  string  in  tbe  direction  of  its  length  we 
have 

If  there  be  no  applied  forces,  X -0.  Also,  if  we  use  x instead  of 
* to  characterize  a particular  point  of  the  siring,  we  must  put  x + ( 
for  x and  x fur  s,  { being  a function  of  x and  l which  denotes  at  *uy 
instant  the  displacement  of  that  point. 
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The  physical  condition  is  expressed  by  Hooks’s  Law  in  the  j 
form 

fi^-T 

ax 


Hence 


This  expresses  (as  in  § 267)  the  passage  of  simultaneous  waves. 
They  are  now  waves  of  condensation  and  extension,  not  of  trans- 
verse displacement.  The  nature  of  the  interrelation  of  the  equation 
Is  of  the  same  general  character  as  before,  the  speed  being  vfEfjL 

Dynamics  op  an  Elastic  Solid. 

§ 271.  This  subject,  which  is  n very  extensive  and  difficult 
one,  and  in  its  generality  quite  unsuitable  for  discussion 
here,  has  already  heen  to  some  extent  treated  of  under 
Elasticity.  We  therefore  content  ourselves  with  one  or 
two  examples,  whose  treatment  U comparatively  simple, 
while  their  applications  are  frequent  and  of  considerable 
practical  importance: 

§ 272.  Even  so  restricted  a problom  as  that  of  determin- 
ing tho  form  assumed  by  a wire  or  thin  rod  of  homogeneous 
isotropic  elastic  material,  under  the  action  of  given  forces 
and  couples,  presents  somewhat  formidable  difficulties  un- 
less in  its  unstrained  state  the  wire  be  straight  and  truly 
cylindrical  or  prismatic.  And,  eveu  with  these  limitations, 
the  problem  again  becomes  formidable  if  we  introduce  the 
consideration  of  non-isotropic  material ; while,  in  any  case, 
if  the  radius  of  curvature  at  each  point  is  not  very  largo 
in  proportion  to  tho  thickuess  of  the  rod  in  the  plane  of 
bending,  the  problem  is  to  no  appreciable  extent,  simplified 
by  the  limitation  of  form  of  the  body.  We  will  therefore 
give  the  comparatively  simple  case  of  the  mere  bending 
and  twist  of  a homogeneous  isotropic  wiro  whoso  natural 
form  is  cylindrical  or  prismatic,  the  amounts  of  these 
from  various  sources  being  so  small  as  to  be  superposable. 
Bending  lengthens  one  set  of  lines  of  particles  originally 
parallel  to  the  axis  of  the  wire  and  shortens  others. 
Twist  lengthens  all  but  one  such  line,  forming  them  into 
helices.  The  more  detailed  investigation,  which  we  cannot 
give  here,  shows  that  there  is  one  line  of  particles  (the 
“ elastic  central  lino  ”)  which  passes  through  the  centre  of 
inertia  of  each  transverse  section,  and  which  may  be  treated 
(under  our  present  limitations)  as  rigorously  unchanged 
in  length.  The  mutual  molecular  action  of  the  parts  of 
the  wire  on  opposite  aides  of  any  transverse  section  may  of 
course  be  reduced  to  a.  force  and  a conple,  and  the  force 
may  be  conveniently  treated  as  passing  through  the  centre 
of  inertia  of  the  section.  Also  tho  twist  and  chrvature  of 
the  wire  near  this  section  obviously  depend  on  the  couple 
and  not  on  the  force.  For  tho  moment  of  the  couple  is  in 
general ? finite,  while  that  of  the  force  (about  any  point -in 
tho  corresponding  element  of  the  wire)  is  infinitesimal 

§ 273.  Let  any  two  planes,  at  right  angles  to  one  another, 
be  drawn  through  tho  clastic  central  lino  before  distortion  ; 
aod  let  them  be  cut  in  lines  Pit  and  l’S  by  a transverse 
section  through  a point  Pof  the  central  line.  Also  let  PT 
be  a tangent  to  that  line.  Suppose  a similar  construction 
to  be  carried  out  for  every  point  P of  the  central  line. 
Then  it  is  clear  that  the  form  of  the  distorted  wire 
will  be  completely  determined  if  wo  know  tho  form 
assumed  by  the  central  line,  and  the  positions  taken 
by  the  lines  PR  and  PS  drawn  from  each  point  in 
iL  In  tbeir  new  positions  PT',  Pit',  and  P'S'  will  still 
form  (in  cousequence  of  the  limitations  we  have  imposed) 
a rectangular  system  ; and  the  nature  of  tho  distortion 
will  be  clearly  indicated  by  the  change  of  position  of  this 
rectangular  system  as  it  posses  from  point  to  point  of  the 
distorted  central  line.  The  plane  of  rotation  of  PT  is  the 
osculating  plane  of  the  bending;  its  rate  of  rotation  in 
that  plane  per  nnit  length  of  the  central  lino  is  the  amount 
of  bending ; and  the  rate  of  rotation  of  the  system  PE', 


P’S',  about  PT',  per  unit  length  of  tho  central  line,  is  the 
rate  of  twist.  Suppose  P to  move  with  uuit  velocity  along 
the  distorted  central  line,  and  let  p,  o,  t be  the  angular 
velocities  of  tho  system  about  P'R’,  PS',  PT  respec- 
tively, then  p represents  the  curvature  (or  bending)  resolved 
in  the  plane  S'PT’,  o that  in  R'PT,  while  r represents  the 
twist. 

Now,  if  the  elastic  force*  constitute  a ornwrotive  system,  the  Exprrs- 
amourit  of  work  done  on  an  element  of  the  body  corresponding  to  s wrm*  for 
length  of  the  central  line  is  to  be  caloulatcd  entirely  From  its  (oixeawl. 
change  of  form.  It  must  therefore  bo  expressible  in  the  form  couple  im 
- terms* 

^ 

where  to  Is  a function  of  p,  o,  r ; which  must  be  such  that  tho  am| 
couples  producing  the  bending  are  ‘ twist. 

die  , dw 
~r  and  -r- 

dp  do 

while  that  producing  the  twist  is 

dw 

dr 

The*?  again,  are- functions  of  p,  o,  r,  and  they  must,  on  account 
•of  tho  principle  of  superposition,  be  linear  and  homogeneous.  For, 
within  the  limits  to  w-hicn  wc  have  restricted  ourselves,  the  doubling 
alike  of  bending  and  twist  must  involve  the  doubling  of  each  of  tho 
couples.  Thus  u*  must  tie  a homogeneous  function  of  p,  o,  v of  tho 
second  degree,  llcnco  we  may  as&umo 

tr  - 4(Ap*  •+  Be3  4-  Cr3  + 2Dp<r  4-  2E<rr  4-  2F-rp) , 
where  A,  B.  C,  D,  E,  F are  quantities  depending  on  the  form  of  tho 
section  of  tho  wire  and  the  nature  of  its  material  »t  each  point. 

This  gives 

$:-A,  + D»  + Ft.  *i5-Dp+B.+Er,  !^-F,  + E»  + Cr. 

dp  do  dr 

Hence,  when  the  couples  ore  assigned,  the  amounts  of  bending  and 
twist  are  at  once  calculated  from  them.  But  the  expression  above 
is  much  more  general  than  we  require  for  the  limited  case  we  a n 
considering,  for,  if  the  only  conple*  applied  to  a portion  of  tho 
prism  or  cylinder  considered  be  m planes  perpendicular  to  its 

length,  twist  only  will  be  produced.  Thus,  for  ^ -0,  ^-0, 

we  ought  to  have  also  p — 0,  if  — 0.  .Bence  E and  F both  vanish 
and  we  have  simply 

w — RA/>>  + 2D po  4 B«r3  + Cr3) . 

This  m«y  be  reduced,  by  properly  selecting  the  piano*  originally 
drawn  through  the  elastic  central  line,  to  the  forrp 
w-RAg’  + B^  + Cr3). 

Now  we  see  that 

dw  dtp  n dw  n 
Tr-0'- 

§ 274.  In  a prismatic  or  cylindrical  wire  of  homogeneow 
isotropic  material,  the  clastic  central  line  is  thus  a torsion 
axis  simply.  Equal  and  opposite  couples,  applied  to  the  cods 
of  such  a wire,  in  planes  perpendicular  to  its  length,  produce 
twist  in  direct  proportion  to  the  moments  of  the  couples. 

‘There  are  two  planes  perpendicular  to  one  another,  and 
passing  through  this  line,  such  that,  if  equal  and  opposite 
couptcs  in  cither  of  theso  pluncs  be  applied  at  any  parts 
of  the  wire,  the  portion  between  is  bent  into  a circular  arc 
in  that  plane.  These  aro  the  principal  planes  of  flexure. 

The  quantities  A and  B which,  when  multiplied  by  the 
amount  of  bending  in  either  of  these  planes,  give  the 
moment  of  the  corresponding  couple  are  called  the  prin- 
cipal “ flexure  rigidities  M of  the  wire.  When  they  are  equal  Fir  turn 
(as  in  the  case  of  a wire  of  circular,  square,- equilateral  rigidity, 
triangular,  «fcc.,  section)  any  plane  through  tho  axis  is  a 
principal  plane  of  flexure.  C is  the  torsional  rigidity  of 
the  wire.  In  general,  when  tho  wire  is  fixed  at  one  end  riguUljr 
and  a couple  applied  at  the  other,  the  wire  assumes  the 
form  of  a circular  helix.  The  exceptions  (or  rather  parti- 
cular cases)  are  j— (a)  when  the  plane  of  the  couple  con- 
tains the  elastic  central  line,  and  there  is  mere  flexure, 
without  twist ; ,(b)  when  the  plane  of  the  couple  is  jierpen- 
dicular  to  the  wire,  and  there  is  twist  simply. 

§ 275.  As  an  example  of  the  preceding  theory,  take  firs 
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FUxow  the  case  of  a uniform  plonk  damped  horizontally  at  one  end, 
o/ plank  Bn(j  otherwise  unsupported.  This  is  obviously  the  same 
„i,[  as  the  case  of  a plank  of  double  the  length,  supported  by  a 
•weigh--  trestle  placed  under  its  middle.  Wo  assume  as  before 
that  tho  radius  of  curvature  is  always  very  largo  compared 
with  the  thickness  of  the  plank. 

In  all  such  cases  we  may  at  once  apply  the  principle  of 
§ 258,  and  suppose  one  portion  of  the  plank  up  to  a section 
P to  bo  fixed  in  its  equilibrium  position.  The  curvature 
Immediately  contiguous  to  P will  then  be  simply  propor- 
tional to  the  moment  about  P of  the  forces  acting  on  the 
unfixed  portion.  Hence  at  the  free  end  there  will  be  no 
curvature,  and  tbs  curvature  at  points  near  that  end 
will  be  of  the  second  order  of  infinitesimals;  fie.,  its  rate 
of  increase  at  the  end  vanishes. 

Let  I be  the  length  of  tho  fixed  portion,  1 the  whole  length  of 
the  plank.  lhei>,  as  the  deflexion  tf  from  the  horizontal  is  always 
•very  small,  the  curvature  is  expressed  (g  22)  by 

St.  s w * 

#0  that  we  hare  at  once 

idtonengthc  " Ue*UT*1  riP'lity"ofthe  plank,  end  „ it.  maw  per 
Successive  integrations  give 

•mi  Ey-A-B(f-*-)- *«(/-*)*. 

The  terminal  conditions  aro 


^viously  91,®  Mtn®  M tho  amount  of  depression  of  the 
middled  a plank  of  length  2 1 supported  by  trestles  at  each  end. 

§ 276.  Ilence  the  droop  of  the  middle  of  a plank  resting 
on  trestles  at  its  ends  is  to  that  of  the  ends  when  the  pisuik 
rwts  on  a single  trestle  at  the  middle  in  the  ratio  of  5 :3. 

If  the  equation  expressing  the  curvature  in  the  first 
or  third  cases  above  bo  tijice  differentiated,  the  cotmueu 
result  is 


| Tho  simplicity  of  this  expression  leads  us  to  seek  for  the  H„riro.- 
| m°3*  general  form.  Suppose  the  pUnk  to  be  exposed  total  plank 
; any  system  of  forces  in  lines  perpendicular  to  its  length 
i and  breadth.  1 lien,  if  any  transverse  section  he  made.  , 

j the  stress  between  tho  two  portions  of  the  plank  will  con-  fnr 
sist  of  forces  ( + G)  and  couples  (±H)  in  the  plane  of 
lengtu  and  thickness.  Let  the  applied  forces  be  N per 
unit  of  length.  Suppose  also,  ns  before,  that  tho  radius  oi 
curvature  is  very  great  compared  with  tho  thickness. 

Then  the  equations  of  equilibrium  of  an  clement  are 


dO 


+ N; 


rfH 


+ G-0 


g-0, 

(Py 


it 

dx  “ 


rfx* 


-0, 


for  2 - 0 
and  for*  - 1, 

Tbs  last  two  are  obviously  satisfied 
The  two  former  give 

R- -*f.  + 

Hence  Axj(«,-tP|l-*)t(l-l)‘|. 

Thus  the  droop  of  the  free  extremity  (x— l)  is 
tf  F W/» 

8 E " » 

where  W is  the  whole  weight. 

If  the  plank  had  been  weightless,  but  loaded  at  the  free  end  with 
a weight  W,  our  equation  would  have  been 

and  we  should  have  had 

E^-B'  + JW(/-x)J, 
E,-A'-B'(f-x)-JW(f-*)». 

The  terminal  conditions  at  *-0  are  as  before,  10  that 

B--JW P,  A’--JWf»+JWf*.-JW/», 

and  the  droop  of  the  free  end  is  ^ , greater  than  before  in  the 
ratio  of  3 : 3.  * 

If  the  plank  be  again  looked  on  aa  heavy,  but  its  free  end  be  iup- 

t?1  „ 'ZX  “ PrCa*J  “r"‘r'1*  ““  “ "**  with  * *«• 

Eg_B"-lW(»-,JS+lw;,.,3.( 

Ey-A”  - B" (f  - x)  + 

they  giire'11*1  “Dditi,>:“'  **  I-0'  *«  •‘HI  •*  m the  first  case,  and 

■when  the  amount  by  which  the  free  end  is  raised  ie 

E"  “W* wp  - »«!’!  - I WP  + / E - . 


= XT' 

\\  o have  also  the  condition  of  bending,  viz., 

E x curvature  - it? - H . 

dx* 

Eliminating  H and  G among  these  equations,  we  liave 

N. 


pd4y  <P!f 
r'dx*~fc> 


dO 

Txm 


which  of  course  includes  all  tne  previous  particular  cases. 

We  may  now  determine  (under  toe  limits  imposed)  tho 
form  of  a uniform  plank  of  any  length,  supported  in  a 
nearly  horizontal  position  at  different  points  in  its  length, 
and  loaded  at  any  assigned  points  with  any  weights.  The 
importance  of  this  in  practice  is  obvious. 

§ 277.  But  wo  may  easily  take  a further  step,  and  in-  vitn- 
vestigate  the  oscillatory  motion,  so  long  at  least  as  the  °f 
acceleration  parallel  to  the  length  of  the  plank  and  its  rota-  09 

tion  are  negligible.  For  in  such  a case,  if  ^ be  the  mass 
per  unit  of  length,  tho  equation  of  motion  is  (§  199) 

&*-’«■ 

We  will  consider  only  tho  case  in  which  the  applied  loroe 
N may  be  neglected.  This  is  practically  the  case  of  A 
uniform  wire  or  flat  rectangular  spring,  pappose,  further 
that  it  is  fixed  at  one  end  and  free  at  the  other,  like 
Wheatstone’s  “ kaloidophonc,"  or  like  the  tongue  of  a reed 
organ-pipe. 

Then,  writing  n*  for  the  fraction  M/E,  we  have 

|£  + «V-0. 

A particular  integral  mey  obviously  be  found  in  the  form 

y-qcos(ft/»*+o)  (I), 

where  q (a  function  of  x)  and  ifn  (a  constant  number)  have  to  be 
found ; a u any  cousUnt.  The  substitution  of  this  value  of  » 
leads  to 

the  complete  integral  ef  which  is 

i>-AS‘*+Bf-<*  + Ccos(ix+D). 

Now,  provided  the  value  of  i be  properly  determined  the  meitaJ 

2 rerii,by  (1)*  rth  .thc  *"?  Xey0f 

and  the  mc«t  general  motion  of  which  the  Bpring  is  capable \nd« 
nvvHftfHi  an*  poard  J consists  of  saner  position  of  a number  of  separate 
motions  of  a similar  character.  Hence  this  may  be  treated  br  itself 
Our  limiting  conditions  in  the  nresent  case  are  ^ 


and 


*-0, 

ar-f, 


W — 0,  ^ * 0 at  the  fixed  end  ; 


rf*ij 


d>n 


[-Oat  the  free  end. 
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Now,  from  the  Take  of  * above,  we  bars 

i p-~Atu-  Bi-*-Cain(£a:+D 

a ax 

-L$J_Aj‘*+lJ«-“-Cooi(f*  + D), 

i * dx  J 

t*  dx? 

Renee  we  have 

0-A  + B i-CeoaD, 

0— A - B -CainD, 

0—A*a+  Bf  **-Ccos(rt+D), 

0-A*J-  Bf-tt+CalD(rt+D). 

Eliminating  C and  D,  wc  bare 

C - A gff  + Bf + (A  4-  B) cos i7  *•  'A  - B)ain il , 

0- Af  * - Bl  -*  - (A  + B)aiu  tf  f (A  - Bcosrt. 

Eliminate  the  ratio  A/B,  which  ia  all  that  these  equations  furnish 
and  we  have 

(€a+f"*)cosi7+2«0. 

From  this  equation  the  values  of  i must  be  determined.  Il  Is 
clear  that  the  multiplier  of  coart  is  always  greater  thau  2,  except  in 
the  special  case  of  i-0,  which  we  obviously  need  not  consider,  a* it 
gives  Jj-0,  and  therefore  belongs  to  the  statical  problem  already 
considered.  Hence  as,  to  make  cosrt  negative,  il  must  be  greater 
than  4*  ; and,  as  + g "ir— 5 nearly,  it  ia  clear  that  the  excess 
of  the  first  value  of  il  over  \w  is  somewhere  about  0'S.  The  next 
value  falls  short  of  by  a quantity  of  the  order  jTt,  the  next 
exceeds  4 v by  a quantity  of  the  order  jjV*.  Ac.  The  required 
values  arrange  themselves  in  two  groups,  one  of  either  group  being 
taken  alternately.  The  first  group  involves  area  a little  greater  than 
hut  rapidly  approaching  to  the  values  of  (<»»  + 1}$*;  the  second 
insists  of  arcs  a little  less  than  but  rapidly  approaching  to 
those  of  (4m  + 3)4*  • 

ar*cb-  § 278.  Some  of  the  simplest,  but  at  the  same  time 
pievsui*  tnoat  practically  useful,  of  questions  connected  with  elas- 
h tube*  ticity  0f  golidj  relate  to  the  changes  of  form  or  volume 
Spherical  **P«rieiiced  by  circular  cylindrical  tubes  or  spherical  shells 
mu  exposed  to  hydrostatic  pressure;  A steam-boiler,  the 
cylinders  and  tubes  of  an  hydraulic  press,  a fowling-piece 
or  cannon  and  (on  a muph  smaller  scale)  Orsted’s  piezo- 
meter, deep  sea  thermometers,  Ac.,  afford  common  in* 
stances.  All  that  iz  necessary  for  attacking  such  questions 
is  given  in  §§  45,  46  of  the  article  Elasticity-.  For  it 
is  there  shown  that,  if  a homogeneous  isotropic  elastic  solid 
be  subjected  to  a simple  longitudinal  stress  P,  uniform  and 
«n  a definite  direction  throughout  its  whole  substance,  the 

esnlt  will  be  linear  extension  in  the  direc- 

tion of  P,  and  linear  contraction  - P ^ in  all  direc- 
tions perpendicular  to  P.  The  quantities  * and  f,  as 
explained  in  the  article  referred  to,  are  respectively  the 
“rigidity’*  and  the  reciprocal  of  the  “compressibility  " of 
tho  solid  operated  on. 

§ 279.  The  caso  of  the  piezometer,  in  which  the  vessel 
holding  the  liquid  whose  compression  is  to  bo  measured  is 
exposed  both  inside  and  outside  to  tho  same  hydrostatic 
pressure,  is  seen  to  correspond  to  three  equal  stresses  in 
directions  at  right  angles  to  one  another.  These  direc- 
tions may  be  any  whatever,  and  in  each  of  them  the  liucar 
extension  is  obviously 

P is  negative,  as  the  strew  is  a pressure.  Hcsce  the  strain 
consists  in  a simple  alteration  of  volume  measured  by  P/A 
Every  part  of  the  walls  of  tie  vessel,  as  well  as  its  external 
onlk,  and  its  interior  content,  is  altered  to  the  same  extent. 

§ 280.  In  tho  case  of  a cylinder,  when  the  internal  and 
external  pressures  arc  different,  it  is  clear  from  symmetry 
that  the  stresses  may  bo  resolved  at  any  point  of  the  walls 
into  three  at  right  angles  to  one  another,  the  find  (PJ 
parallel  to,  the  second  (Ps)  at  right  angles  to,  the  axis, 
and  the  third  (P3)  perpendicular  to  each  of  the  other 


two.  In  a transverse  section  'i  the  cylinder,  the  second 
of  these  is  radial  and  the  third  is  tangential  to  a coaxal 
cylinder  passing  through  the  element*  considered.  We 
suppose  the  cylinder  closed  at  both  ends,  and  we  make 
the  further  assumption  (quite  exact  enough  for  practical 
applications,  and  most  important  from  the  point  of  view' 
of  simplicity  of  calculation)  that  oil  transverse  sections 
of  the  cylinder  remain,  after  distortion,  transverse  section*. 
This  is  equivalent  to  assuming  to  be  constant  through- 
out the  walls  of  the  cylinder.  Hence,  if  there  be  interior 
pressure  only,  the  value  of  this  stress  must  be 
p m pressure  on  end  ofjntrrior  of  cylinder  m t 

1 area  ot  transverse  section  of  walls  of  cylinder  fij  -oj 
where  II  is  the  interior  hydrostatic  pressure,  and  a#  a,  are 
the  internal  and  external  radii.  This  stress  represent*  a 
longitudinal  tension  of  the  walls  of  the  cylinder. 

Let  us  consider  an  element  of  the  cylindrical  wall,  defined  as 
follows  in  the  unstrained  state  : — 

Draw  two  transverse  sections  nt  distances  a*  and  x + 8r  from  one 
end,  two  planes  through  the  axis  making  an  (infinitesimal)  angle  • 
with  one  another,  and  two  cylinders  of  radii  r and  r+8r  about  th# 
common  axis.  In  the  stmurd  state  a is  unchanged,  but  z becomes 
»+$,  and  r becomes  r+p.  The  distance  between  the  transverse 

lections  vras  8x:  it  becomes  Bar + ^ 3-r.  so  that  the  linear  exten- 
aion  parallel  to  the  axis  is  ^ . The  distance  between  the  cylinders 

was  8r ; it  becomes  8r-f^8r,  so  that  the  radial  extension  is 

The  breadth  of  the  base  of  the  wedge-shaped  element  wes  rd ; it 
becomes  (#•  + p)6,  so  that  the  linear  exteosiou  perpendicular  alike  to 
the  radial  line  and  to  the  axis  is  -£» 


If  we  now  write,  for  simplicity, 


1 


Mr  ’ ,~S»~Vt‘ 
the  three  requisite  equations  between  stresses  end  strains  are  at  ooce 
obvious  xu  the  form 

g-  -/p,+«p,-/p., 

-/p.-/p,+fp.‘. 

We  have,  however,  four  vmrnowB  quantities  end  P„  ao 

that  another  equation  is  required.  This  wist  be  supplied  by  one 
of  tbe  statical  conditions  of  equilibrium  of  the  clement  above 
defined,  when  in  its  strained  state.  Thcie  is  obviously  equilibrium 
in  the  axial  direction,  amt  also  parallel  to  tho  base  of  the  element  ; 
but  radially  we  have  a cose  resembling  that  of  an  element  of  a coni 
as  in  ft  264.  Neglecting  small  quantities  of  a higher  order  thee 
those  retained,  this  consideration  gives 

rjeix»r-£(P,rMi)fr,  or  P,-^(P,r). 

Solving  tho  four  equations,  and  taking  account  of  th)  boundary 
conditions 

P,—  -Tlwnen  r—rt0,  and  Pt«0  when  r— a,, 

>»t  obtain  the  following  values 

or,  reintroducing  the  values  ot  c and  /, 

di  no*  i 

3&' 

nfiVJUsm 

r «?-«;\3*  r*2*/’ 

it  nn  ( 1 J_\ 

dr  ""aj  r*  2i*/ 

§ 28!.  Thus  the  nature  of  tho  distortion  j rod  need  in  the  wsllsof  • 
cylindrical  tube  by  internal  pressure  may  be  described  as  made  op 

XV.  — 94 


1 
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of a uniform  dilatation,  whose  linear  measure  in  every  direction  is 

.nag-  * , combined  with  a shear  in  each  transverse  section,  whose 
oj-oj  M 

• « . Tin''**  1 - ttt 

71  in  shorter  axis  of  this  ahaar  is  radial,  and  the  magnitude  of 
the  shear  is  obviously  greater  for  smaller  value*  of  r.  The  inner 
layer  of  the  wails  is  thus  tho  moat  distorted.  The  amount  of  the 
distortion  is  directly  ns  the  pressure,  and  inversely  as  the  wea  of 
the  section  of  the  waits. 

When  the  arslle  are  very  thin  the  snear  is  practically  the  same 
throughout  their  thickness.  When  they  are  very  thick,  the  shear 
aear  the  inner  surface  is  nearly  ljfci,  however  fine  be  the  bore. 

That  near  the  outer  surface  is  nearly  —»  which  vanishes 

when  the  bore  is  very  fine.  Thus  it  appears  that,  if  a stout  tube 
bursts  by  the  shear  produced  by  internal  pressure,  little  is  gained 
either  by  mnking  it  of  extremely  great  thickness  or  by  making  it 
of  very'  small  bore. 

The  diagrams  A sad  B in  fig.  68  show,  necessarily  on  a greatly 
exaggerated  scale,  the  nature  of  the  distortion  produced  at  different 

0 0-0 

A B C 

Tig.  66. 

parts  of  the  wall  of  the  tube.  They  represent  transverse  auctions 
of  small,  originally  spherical,  dements  made  by  planes  at  right 
angles  to  the  axia.  Tne  radial  diameters  ore  horizontal.  A is  an 
•lenient  cl<we  to  the  external  surface,  B an  clement  near  the  inner 
surface.  The  increase  per  unit  volume  of  the  interior  of  the  tube  is 


so  that,  if  the  tube  be  very  thick  in  comparison  with  its  bore,  the 
increase  is  neatly  n /m.  In  flint  glasa  this  is  approximately  about 
x/si,  when  n is  a ton -weight  per  square  inch. 

Cylinder  § 282.  Tho  reader  wh'i  ha*  followed  the  above  investigation  will 
•itder  find  no  difficulty  in  obtaining  tho  corresponding  results  fora  cyiin* 
axtemol  dried  tube,  closed  at  both  ends  and  exposed  to  external  pressure  n, 
ewessure  in  the  form 


dl_ 

__J?L 

1 

dx 

«?-«: 

3*’ 

p _ 

n* 

(). 

4 ?L  JL\ 

r 

#*J  - a* 

\U 

•*  tm) 

do 

na* 

(}. 

."A.  1 ^ 

drm 

\ M 

r-  it)’ 

The  only  comments  we  reed  m*ki»  are  (1)  that  t\i*  signs  of  these 
distortions  are  now  negative  j ft)  that  they  are  (w*  far  m changn  of 
volume  is  concerned)  greats  than  foe  the  internal  pressure,  m a\ 
has  taken  the  place  of  oj  m a faricr  in  each  term  involving  k ; (8; 
that  the  terms  involving  the  rigidity  are,  except  «b  regards  sign, 
unchanged. 

The  change  of  volume  of  every  part  of  the  walla  is 
_ n*[  j 
«!  - n * k ' 


and  the  change  of  volume  of  the  interior  is 
Oj  - aj\  V ii  ) 

The  numerical  value  of  the  factor  n f JL  + i*  aoout  ^Vrs  for 

flint  g?aw  and  about  for  steel,  when  n is  a ton-weight  per 
square  inch.  There  is,  however,  a peculiarity  which  (when  the 
walls  are  thick  enough)  di<<tiiiguiahee  this  from  the  preceding  case. 
For  k is  usually  considerably  greater  than  11,  so  that  <t  fortiori  9k 
is  greater  than  2a.  lienee,  in  the  value  of  dp/rfr,  the  term  in  a is 
always  greater  than  that  in  k so  long  as  the  pressure  is  internal. 
Thun  the  radial  effect  is  compression  at  all  parts  of  the  walla.  But, 
when  the  pressure  is  external,  we  may  (if  the  walls  U thick  enough) 
find  a value  of  r for  which 


1 n'  1 
r1  2m  * 


In  glass,  this  occurs  wnen  f«l  Gn,  nearly.  At  this  distance  from 
the  axis  there  is  no  mdial  change  of  length;  at  greater  distances 
there  is  radix]  compression,  aud  nt  smaller  radial  extension. 
This  is  indicated  in  the  diagrams  C and  l>  in  Sg  66,  which  like 
the  farmer  are  greatly  exaggerated.  They  reproneut  the  distortion 


of  atnau  spherical  elements  of  a thick  tube, — tlia  first  at  ths  inn^r 
wall,  tho  second  at  the  outer  surface.  Aa  before,  these  are  sections 
made  by  a plane  perpendicular  to  the  axis  of  the  cylinder. 

§ 283.  lo  a tpnencal  shell  of  internal  and  external  radii  and  Spheric* 
a„  the  equations  become  a ’little  inoro-  simple  on  account  of  the  *h«Il 
more  complete  symmetry.  under 

IJaiog  tne  same  notation,  so  far  aa  it  is  now  applicable,  we  have  external 
. pressure. 

X— (.-/)P,-/r,. 


- vt.+.p,. 

Tlie  statical  equation  is 


2rPl“i(r,Ps)- 


With  these  we  obtain,  for  external  pressure  ft,  tha  result 


r *1- K\3k 


from  which  the  other  equation  may  be  derived  by  differentiation. 

§ 284.  The  propagation  of  piano  waves  in  an  elastic 
solid  has  been  discussed  in  Elasticity,  and  the  mechanics 
of  fluids  is  discussed  under  Hydromechanics. 


General  Consideration*. 

§ 285.  Tho  preceding  view  of  tha  subject  of  Abst/aci  g «i-rs 
Dynamics  has  been  based  entirely  upon  Newton’s  Laws  of  e-  -a* 
Motion,  which  wrere  adopted  without  discussion,  as  a com-  ^ r*" 
plete  end  perfectly  definite  foundation;  and  the  terms 
employed,  as  well  as  the  mode  of  treatment  in  general, 
have  somewhat  closely  followed  Newton’s  system.  The 
only . considerable  apparent  departure  from  that  system, 
is  connected  with  the  development  of  the  idea  oi  energy, 
and  its  application  to  the  simplification  of  many  of  the 
methods  and  results.  This  also  was,  as  we  have  seen, 
really  introduced  by  Newton  • but  it  has  been  immensely 
extended  since  his  time  both  by  mathematical  and  by 
experimental  proceesea.  It  is  time  that  we  should  now 
return  to  the  laws  of  motion,  and  examine  more  closely., 
in  the  light  of  what  we  have  learned,  one  or  two  of  the 
moro  prominent  ideas  which  they  embody.  To  do  so 
fairly  we  must  go  baek  to  Newton’s  own  definitions  of  tho 
terms  which  he  employ  a About  many  of  these,  which 
bavo  already  bean  quoted  in  §§  97-1 13,  there  is  00  difference 
of  opinion.  But  it  is  otherwise  when  we  come  to  the 
definition  of  “ force”  (*§  5,  104). 

There  can  be  no  doubt  that  the  proper  use  of  the  term  Forea. 
“ force  ” in  modern  science  is  that  which  is  implied  in  the 
statement  of  the  first  law  of  motion,  as  we  rendered  it  in 
§ 1 from  Newton’s  Latin.  It  is  thus  seen  to  be  the  English 
equivalent  of  the  term  vis  impressa.  Newton  uses  tho 
word  ms  in  other  connexions,  and  with  a certain  vagae- 
noss  inevitable  at  a time  when  the  terminology  of  science 
was  still  only  shaping  itself  ; but  his  idea  of  “ force  w was 
perfectly  definite,  and  when  this  is  in  his  mind  the  vague 
word  via  is  (when  necessary)  always  qualified  and  rendered 
preciso,  cither  by  the  addition  of  imprrssn  or  in  some 
equally  unambiguous  way.  To  render  mis  by  * fore©,*  wher- 
ever it  stands  without  the  impressa  or  its  equivalent*,  is 
to  introduce  a quite  gratuitous  confusion  for  which  Newton 
is  not  responsible.  Wo  have  only  to  think  of  tho  mnltitude 
of  terms,  such  as  vis  insita  (inertia),  vis  aetderatrix  (accel- 
eration), vis  viva  (kinetic  energy'),  &c.,  <kc.,  to  see  that  all 
such  complex  expressions  must  be  regarded  as  wholes,  and. 
that  vis  does  not  mean  “ force  ” in  any  one  of  them. 

§ 286.  Thus  in  Newton’s  view  force  is  whatever  changes 
\ (but  not  “ or  (ends  to  change  ”)  a body's  stats  of  rest  or  of 
uniform  motion  in  a straight  line. 

Ho  mentions,  as  instances,  percussion,  pressure,  and 
central  force.1  Under  the  last  of  these  heads  be  exprewly 
includes  magnetic  as  well  us  gravitational  force.  Thus 

1 Fix  eentripda.  It  ha*  been  already  explained  that  such  word 
£w  centripeta  include  impressa,  to  that  the  abort  rendering  of  Newton’ 
phnuo  la  the  obvious  area 
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force  may  have  different  origin*,  but  it  is  always  one  and 
the  same ; and  it  produces,  in  any  body  to  which  it  is 
applied,  a change  of  momentum  in  its  own  direction,  and 
in  amount  proportional  to  its  magnitude  and  to  the  time 
during  which  it  acta. 

§ 287.  Thus,  from  Newton’s  point  of  view,  equilibrium 
u not  a balancing  of  forces,  but  a balancing  of  tho  effects  of 
forces.  When  n mass  rests  on  stable,  gravity  produces  in  it 
a vertically  downward  velocity  which  is  continually  neutral*  ! 
iied  by  the  equal  upward  velocity  produced  by  tho  reaction 
of  the  table ; and  these  forces,  whose  origins  and  places  of  ^ 
application  are  alike  so  widely  different,  are  (as  forces),  in  > 
every  respect  except  direction,  similar  and  equal.  And 
they  are  so  because  they  produce,  in  equal  times,  equal  , 
and  opposite  quantities  of  motion, 
r § 288.  The  idea  of  “ forco  * was  undoubtedly  suggested  l 
by  the  “ muscular  sense’’ ; and  there  can  be  uo  question  as  to  J 
tho  vividness  of  the  sensation  of  effort  we  experience  when 
we  try  to  lift  a heavy  weight  or  to  open  a massive  gate, 
in  this,  as  in  other  cases,  it  is  the  business  of  science  to  ) 
find  what  objective  fact  correspondi  to  the  subjective 
data  of  sensation.  It  is  vary  difficult  to  realize  the  fact, 
certain  as  it  Is,  that  light  (in  the  sanan  if  briglUnes*)  is  a 
mere  sensation  or  subjective-  impression,  and  has  no 
elective  existence.  Yet  we  know  that,  beside  those 
radiations  which  give  us  the  sensation  of  light,  there  are 
jthera,  in. endless  series  both  higher  and  lower  in  their 
refrangibility,  to  which  our  eyea  are  absolutely  blind.  And 
the  only  difference  between  these  and  the  former  is  one  of 
mere  wave-length  or  of  period  of  vibration.  Similarly,  it 
is  very  hard  to  realize  the  fact  that  sound  (in  the  sense  of 
noise)  is  only  a sensation ; and  that  outside  us  there  is 
merely  a series  of  alternate  compressions  and  dilatations  of 
the  air,  the  great  majority  of  which  produce  no  sensible 
effect  upon  our  ears.  Thus  because  we  know  that  we 
should  seek  in  vain  for  brightness  or  noise  in  the  external 
world,  familiar  as  our  senses  have  rendered  us  with  these 
conceptions,  we  are  driven  to  inquire  whether  the  idea 
of  force  may  not  also  bo  a mere  suggestion  of  sense,  corre- 
sponding (no  doubt)  to  some  process  going  on  outside  us, 
but  quite  as  different  from  tho  seusation  which  suggests 
it  as  is  a periodic  shearing  of  the  ether  from  brightness, 
or  a periodic  change  of  density  of  air  from  noise. 

§ 289,  So  far,  we  have  treated  of  force  as  acting  on  a body 
without  inquiring  whence  or  why;  wc  have  referred  to  tho 
first. and  second  laws  of  motion  only,  and  have  thus  seen  ■ 
only  one  half  of  the  phenomenon.  As  soon,  however,  as 
we  turn  to  the  third  law,- wo  find  a new  light  cast  on  the 
question.  Force  is  always  dual.  To  every  action  there  is  ' 
ahoay*  an  equal  and  contrary  reaction.  Thus  the  weight  | 
which  wo  lift  or  try  to  lift,  and  the  massive  gate  which  ' 
we  open  or  try  to  open,  both  a a truly  ex*  rt  force  upon  our  ; 
hands  as  we  do  upon  them.  This  looking  to  the  other 
aide  of  the  account,  as  it  were,  puts  matters  in  a very 
different  aspect.  “ Do  you  mean  to  tell  me,”  Baid  a 
medical  man  of  the  old  .school,  “that,  if  I pull  a ‘subject’  > 
by  the  hand,  it  will  pull  me  with  an  equal  and  opposite 
force t”  When  he  was  convinced  of  the  truth  of  this  state- 
ment, he  gave  up  the  objectivity  of  forco  at  once. 

§ 290.  The  third  law.  in  modern  phraseology,  is  merely 
this: — l 

Every  action  Let town  fieo  Uuhe t is  a stress.  i 

When  we  pull  one  end  of  a string,  the  oilier  end  being  , 
fixed,  we  produce  what  is  called  tension  in  the  string. 
When  we  push  one  end  of  a beam,  of  which  the  other  end  ( 
i*  fixed,  we  produce  what  is  called  pressure  throughout  the  . 
beam.  Leaving  out  of  account,  for  the  moment,  tho  effects  | 
of  gravity,  this  merely  amounts  to  saying  that  there  is  stress  j 
across  every  tranavcreo  section  of  the  string  or  beam.  But, 
in  the  case  of  the  string,  the  part  of  the  stress  which  every  ; 


portion  exerts  on  the  adjoining  portion  is  a pull ; in  the 
case  of  the  beam  it  is  a push.  And  all  this  distribution  uf 
stress,  though  exerted  across  every  one  of  the  infinitely 
numerous  cross  sections  of  the  6tring.  or  beam,  disappear* 
the  moment  we  let  go  the  end.  We  can  thus,  by  a touch, 
call  into  action  at  will  au  infinite  number  of  stresses,  and 
put  them  out  of  existence  again  aa  easily.  This,  of  itself, 
is  a very  strong  argument  against  the  supposition  that 
force,  in  any  form,  can  have  objective  reality. 

§ 291.  We  must  now  say  a word  or  two  on  the  question 
of  the  objective  realities  in  the  physical  world.  If  we 
inquire  carefully  iuto  the  grounds  we  have  for  believing 
that  matter  (whatever  it  may  be)  has  objective  existence, 
we  find  that  by  far  the  most  convincing  of  them  is  what 
mny  be  called  the  “ conservation  of  matter.”  This  mean* 
that,  do  what  wo  will,  wo  cannot  alter  the  mass  or  quantity 
of  a portion  of  matter.  We  may  change  its  form,  dimen* 
siona,  state  of  aggregation,  Jcc.,  or  (by  chemical  processes) 
we  may  entirely  alter  its  appearance  and  properties,  but  its 
quantity  remains  unchanged.  It  is  this  experimental  result 
which  has  led,  by  the  aid  of  the  balance,  to  the  immense 
developments  of  modern  chemistry.  If  we  receive  this 
as  evidence  of  the  objective  reality  of  matter,  wo  must 
allow  objective  reality  to  anything  else  which  we  find  to 
be  conserved  in  the  same  sense  as  matter  is  conserved 
Now  there  is  no  such  thing  as  negative  mass ; mass  is, 
in  mathematical  language,  a signless  quantity.  Hence  the 
conservation  of  matter  doe3  not  contemplate  the  simul* 
taneous  production  of  equal  quantities  of  positive  And 
negative  mass,  thus  leaving  the  (algebraic)  aum  un- 
changed. But  this  is  the  nature  of  conservation  of 
momentum  (§  165)  and  of  moment  of  momentum.  Tho 
only  other  known  thing  in  the  physical  universe,  which  is 
conserved  in  the  same  sense  os  matter  is  conserved,  is 
energy.  Hence  we  naturally  consider  energy  as  the  other 
objective  reality  in  the  physical  universe,  and  look  to  it  for 
information  os  to  the  true  nature  of  what  we  calL  force. 

§ 292.  When  we  do  so,  tho  answer  is  easily  obtained, 
and  in  a completely  satisfactory  form.  We  give  only  a very 
simple  instance.  When  a stone,  whose  mass  is  M and 
weight  W,  has  fallen  through  a space  A towards  the  earth, 
it  has  acquired  a speed  r,  which  .(§  28)  is  given  by  the 
equation 

This  is  a particular  cose  of  the  conservation  of  energy, 
but  the  terms  in  which  it  is  expressed  are  those  suggested 
by  Newton’s  laws  of  motion,  and  are  therefore  based  on  the 
recognition  of  “force.”  The  first  member  of  tho  equatioq 
represents  tbo  kinetic  energy  acquired ; the  second  thj 
potential  energy  lost,  or  the  work  done  by  gravity  upon  tfcfi 
stone  during  its  falL  Both  members  therefore  express  real 
tilings,  having  objective  existence. 

But  the  “force”  (8ocall ed)  which  is  said  to  have  pro- 
duced the  motion,  has  the  value 

v*fk, 

i.e.,  it  is  the  rate  per  unit  of  length,  at  which  potential 
energy  is  converted  into  kinetic  energy  during  the  fall. 
In  other  words,  it  is  merely  an  expression  for  the  space  raU 
at  which  energy  is  transformed. 

§ 293.  Another  mode  of  presenting  tlie  car^  will  make 
this  still  more  clear.  Tho  average  speed  with  which 
the  stone  falls  is  (§  28)  r/2.  Divide  both  side*  of  tho 
equation  above  by  this  quantity,  remembering  that  2h  ’«•  it 
the  time  of  falling,  which  we  call  t.  Wo  have  thus, 
88  another  perfectly  legitimate  deduction  from  our  premise*, 
W-Mr/I. 

Hero  tho  (so^aued)  mreo  appears  in  a new  light.  It  is 
now  the  lime  raU  at  which  momentum  is  generated  in  the 
falling  stono. 
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§ 294.  The  statements  in  the  last  two  sections  are,  in 
fact,  merely  particular  cases  of  Newton's  two  interpreta- 
tions of  action  in  the  third  law,  which  have  already  been 
discussed  (§§  165,  167). 

Analytically,  the  whole  affair  is  merely  this : if  a he  the  space 
described,  v the  speed  of  a particle, 

- dv  dv  d*  do 
mmV'm  dt  da' dt  v da' 

Hence  the  equation  of  motion  (formed  by  the  second  law) 
mi— me—/, 

which  gives  / as  the  time-rate  of  increase  of  momentum,  may  be 
written  in  the  new  form 

do  d ,,  . 

giving/ sb  the  space-rote  of  increase  of  kinetic  energy. 

§ 295.  But  a mere  rate,  be  it  a space  rate  or  a time-rate, 
is  not  a thing  which  has  objective  existence.  No  one  would 
confound  the  bank  rate  of  interest  with  a sum  of  money, 
nor  tho  birth  or  death  rate  of  a country  with  a group  of 
individual  human  beings.  These  rates  are,  in  fact,  mere 
abstract  numbers,  by  the  help  of  which  a man  may  com- 
pute interest  per  annum  from  tho  amount  of  capita),  or 
the  number  of  infants  per  annum  from  the  amount  of  the 
population.  The  gradient  of  temperature,  in  an  irregularly 
heated  body,  is  a mere  vector-rate,  by  the  help  of  which  we 
can  calculate  how  much  energy  (in  the  form  of  heat)  passes 
in  a given  time  hcross  any  assigned  surface  in  the  body. 
To  attribute  objectivity  to  a rate  is  even  more  ridiculous 
than  it  would  be  to  attribute  it  to  a sensation,  or  to  a 
thought,  or  to  a word  or  phrase  which  we  find  useful  in 
characterizing  some  material  object 

§ 296.  On  the  other  hand,  all  these  different  kinds  of 
rates  have  been  introduced  and  continue  to  be  employed,  be- 
cause they  have  been  found  to  be  useful.  There  is  no  harm 
done  by  retaining  them,  provided  those  who  use  them  know 
that  they  are  introduced  for  convenience  of  expression,  and 
not  because  there  are  objective  realities  corresponding  to 
them.  Even  such  a term  as  “centrifugal  force"  is  some- 
times useful ; but  always  under  the  proviso  that  he  who 
employs  it  shall  remember  that  it  is  only  one  side  of  the 
stress  under  which  a particle  of  matter  is  compelled,  in  spite 
of  its  inertia,  to  move  in  a curved  line.  But  the  term  must 
be  taken,  like  “algebra,”  “theodolite,”  “Abracadabra,"  or 
any  other  combination  of  letters  whose  derivation  is  un- 
certain or  unknown,  as  one  and  indivisible,  to  which  a 
certain  definite  meaning  is  attached,  and  as  having  nothing 
whatever  to  do  with  the  meaning  or  derivation  of  the 
word  centrifugal,  whose  embodiment  in  it  is  a perennial 
monumout  to  the  memory  of  an  old  error. 

Fount ial  § 297.  The  main  characteristics  of  energy,  especially  from 
•nergy  the  experimental  point  of  view,  have  already  been  discussed 
kinetic  un<jer  Dy.vamics  and  Enercy  (f.?.).  But  there  is 
one  point  of  importance  connected  with  it  which  comes 
* more  naturally  here  than  in  either  of  tho  articles  referred  to. 

When  two  measurable  quantities,  of  any  kind,  are  equi- 
valent to  one  another,  their  numerical  expressions  must 
involve  the  same  fundamental  units,  and  in  the  same 
manner.  This  is  obvious  from  the  fact  that  an  alteration 
of  any  unit  alters  in  the  inverse  ratio  the  numerical 
measure  of  any  quantity  which  is  a mere  multiple  of  it. 
And  equivalent  quantities  must  always  be  expressed  by 
equal  numbers  when  both  aie  measured  in  terms  of  the 
same  system  of  units.  It  appears,  therefore,  from  the 
conservation  of  energy  directly,  as  well  es  from  the  special 
data  in  §§  1 11,  113,  that  potential  energy  must,  like  kinetic 
energy,  be  of  dimensions  [MLST‘S]. 

Now  it  is  impossible  to  conceive  of  a truly  dormant  form 
of  energy  whose  magnitude  should  depend  in  any  way  on 
the  unit  of  time  ; and  we  are  therefore  forced  to  the  con- 
clusion that  potential  energy,  like  kinetic  energy,  depends 


(in  tome  as  yet  unexplained,  or  rather  unimagined,  wav 
upon  motion.  For  the  immediate  purposes  of  this  article 
the  question  is  not  one  of  importance.  We  have  bees 
dealing  with  the  more  direct  consequences  of  a very 
compact  set  of  laws,  exceedingly  simple  in  themselvea, 
originally  based  upon  observation  and  experiment,  and, 
most  certainly,  true.  But  reason  cannot  content  itself  with 
the  mere  consequences  of  a series  of  observed  facta,  how- 
ever elegantly  and  concisely  these  may  be  stated  by  the 
help  of  new  terms  and  their  definitions.  We  ore  forced  to 
inquire  into  what  may  underlie  these  definitions,  and  the 
laws  which  are  observed  to  regulate  the  things  signified  by 
them.  And  tho  conclusion  which  appears  inevitable  Is 
that,  whatever  matter  may  be,  the  other  reality  in  the 
physical  universe,  energy,  which  is  never  found  unassociato 
with  matter,  depends  in  all  its  widely  varied  forms  upon 
motion  of  matter.  In  some  cases  we  are  sure,  in  othem 
we  can  as  yet  only  suspect,  that  it  depends  upon  motions 
in  a medium  which,  unlike  ordinary  matter,  has  not  yet 
been  subjected  to  the  scrutiny  of  the  chemist  But  the 
question,  in  its  generality,  is  one  of  tho  most  obscure  in 
the  whole  range  of  physics.  In  tho  articles  Atom, 
Attraction,  Ether,  will  be  found  nearly  all  that  is  yet 
known  on  this  profoundly  difficult  subject  But  to  what 
is  there  said  must  be  added  the  remark  that  a state  of 
strain  of  the  ether,  whether  associated  with  the  propagation 
of  light  and  radiant  heat  or  with  a statical  distribution  of 
electricity,  represents  so  much  “potential"  energy,  and 
must  in  its  turn  in  some  way  depend  on  motion. 

§ 298.  The  remarks  of  Clerk  Maxwell  on  the  nature  of 
the  evidence  for  Newton’s  first  law  of  motion  raise  c 
question,  in  some  respects  novel,  but  in  all  respects  well 
worthy  of  careful  study.  He  says : — 

Onr  conviction  of  the  truth  of  this  law  rosy  be  greedy 
strengthened  by  considering  what  is  involved  in  • denial  of  it 
Given  a body  in  motion.  At  s given  instant  let  it  be  left  to  itself 
and  not  acted  on  by  any  force.  What  will  happen  T According  to 
Newton's  law  it  will  pereevere  in  moving  uniformly  in  a straight 
line  ; that  is,  its  velocity  will  re  mam  constant  both  in  direction 
and  magnitude. 

44  If  the  velocity  doe*  not  remain  constant  let  ua  suppose  it  to 
vary.  The  change  of  velocity  must  have  a definite  direction  and 
magnitude.  By  the  maxim  that  the  saw*  enutes  w ill  alicatp  pro- 
duct the  same  ejecta,  this  variation  must  be  the  same  whatever  be 
the  time  or  place  of  tho  experiment.  The  direction  of  the  change 
of  motion  must  therefore  be  determined  either  by  the  direction  of 
the  motion  itself,  or  by  some  direction  fixed  in  the  body.  Let 
us,  in  the  first  place,  suppose  the  law  to  be  that  the  velocity 
diminishes  at  a certain  rote,  which,  for  the  sake  of  the  argument, 
we  may  suppose  ao  slow  that  by  no  experiments  on  moving  bodies 
could  we  have  detected  tbe  diminution  of  velocity  in  hundreds  of 
years.  The  velocity  referred  to  in  this  hypothetical  law  can  only 
be  the  velocity  referred  to  a point  absolutely  at  rest  For  if  it  is  a 
relative  velocity,  its  direction  as  well  as  its  magnitude  depends  on 
the  velocity  of  the  point  of  reference.  If,  when  referred  to  a 
certain  point,  the  body  appears  to  be  moving  northward  with 
diminishing  velocity,  we  have  only  to  refer  it  to  another  point 
moving  northward  with  a uniform  Telocity  greater  than  that  of  the 
body,  and  it  bill  appear  to  bo  moving  southward  with  increasing 
velocity.  Hence  the  hypothetical  law  is  without  meaning,  unless 
we  admit  the  possibility  of  defining  absolute  rest  and  absolute 
velocity 

“It  may  thus  be  shown  that  the  denial  of  Newton’s  law  is  in 
contradiction  to  the  only  system  of  consistent  doctrine  about  space 
and  time  which  the  human  mind  has  been  able  to  form." 

This  is  a good  example  of  a valuable  application  of  s 
principle  which,  in  its  widest  scope,  is  inconsistent  with 
the  true  foundations  of  physical  science.  It  ia,  in  fact,  the 
exceedingly  dangerous  “principle  of  sufficient  reason” — 
which  requires  for  its  legitimate  use  tbe  utmost  talent  an) 
knowledge  on  the  part  of  the  user. 

§ 299.  But  in  all  methods  and  systems  which  involve  the  Tr** 
idea  of  force  there  is  the  leaven  of  artificiality.  The  true  of 
lows  of  motion,  based  entirely  on  experiments  of  the  most  n*°1KB- 
extensive  and  most  varied  kinds,  arc  those  of  the  conserva- 
tion and  of  tbe  transformation  of  energy.  With  the  help 
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ot  kinematic*!  i Jew,  it  is  easy  to  base  the  whole  science  of  I 
dynamics  on  these  principles ; and  there  is  no  necessity 
for  the  introduction  of  the  wood  “ force  ” nor  of  the  sense- 
suggested  idea3  on  which  it  was  originally  based. 

§ 300.  Nothing  beyond  a mere  mention  has  been  mado  \ 
above  of  virtual  velocities,  and  of  the  so-called  element- 
ary machines.  These  belong  .to  the  subject  of  Applied 
Mechanics,  separately  treated  below. 

§ 301.  The  references  which  have  been  mado  to  various 
grand  theories,  such  as  action,  impulse  in  general,  d:c., 
have  been  illustrated  by  simple  caies  only.  For  a detailed 
examination  of  these  theories  the  reader  is  referred  to 
Thomson  and  Tait’s  Natural  Philosophy,  chap.  fi.  To  the 
same  work  he  is  referred  for  the  general  “ theory  of  small 
oscillations, " the  “dissipative  function,”  the  “ignoration  of 
coordinates,”  the  treatment  of  “gyrostutic  systems”  and 
of  “kinetic  stability.”  All  of  these  have  been  exhibited, 
though  in  mere  particular  instances,  in.  the  preceding  pages. 

Treatise*  on  Mechanics. 

8 302.  The  following  works  on  Mechanics  arc  indispensable 

1.  Newton’s  Pnncipia  (1st  ed.,  1667  ; latest  ed.,  Glasgow, 
1671).  Here,  for  the  first  time,  the  fundamental  principles  were 
systematized,  extended  (as  we  have  seen)  in  a roost  vital  particular, 
and  applied,  by  the  nid  of  a new  mathematical  method  of  immense 
power  (based  entirely  on  kinematics)  considerations),  to  many  of  the 
roost  important  questions  of  costnical  and  terrestrial  dynamics. 

Newton’s  system  was  first  taught  in  the  university  of  Edinburgh  ; 
and,  wiCh  brief  intervals,  his  methods  also  have  been  habitually 
kept  before  the  students  there.  From  the  time  of  Mazlauftn  to 
that  of  Forbes  the  value  of  the  quasi  geometrical  methods  in  giving 
a clear  insight  into  the  problems  treated  has  rarely  been  overlooked. 

In  Cambridge  these  methods  were  of  later  iatrodccticn,  but  they 
still  deservedly  figure  os  a necessary  part  of  the  reading  of  candi- 
dates for  “ mathematical  honours."  It  is  to  be  feared,  however, 
that  in  some  other  British  universities  the  study  of  Newton's 
methods  is  not  prosecuted  to  anything  like  the  same  extent  But 
the  very  reverse  seems  to  be  the  case  in  Americ  a,  whtre,  probably  to 
a considerable  extent  on  thia  account,  mathematical  jlywcs  is 
advancifag  in  a most  remarkable  manner. 

2.  Lagrange’s  Micamque  Analytiqne  (1st  cd.,  1768}.  Though 
objections  may  fairly  be  taken  to  the  fnndamental  method  of  this 
work,  there  can  be  no  question  aa  to  the  immense  power  and  origin- 
ality of  its  author.  His  “generalized  coordinate*,”  end  the  equations 
of  motion  r f a system  in  terms  of  these,  form  one  of  the  roost  im- 
portant cciifiibt  tions  to  the  science  since  the  days  of  Newton.  The 
method  of  Lagrange,  though  he  was  not  aware  of  the  fact,  is  really 
based  upon  the  consideration  of  energy ; and  when,  in  quite  recent 
times,  experiment  had  shown  wbnt  are  the  grand  laws  of  energy, 
Lagrange  s magnificent  mathematical  metn-.d*  and  results  were 
ready  for  translation  into  the  new  language  of  science. 

3.  Hamilton’s  papers  in  the  Philosophical  Transactions  for 
1833  and  183-f.  Here  the  principle  of  vatyiug  action,  and  the 
characteristic  function,  were  first  applied  to  mechanics; — though 
they  had  been  given,  some  year*  before,  to  the  Royal  Irish 
Academy,  in  their  optical  application*.  Grand  aa  hare  been  the 
extensions  of  these  new  ideas  made  by  Hamilton  himself,  and  by 
many  others,  among  whom  Jacobi  and  Llouville  may  be  especi- 
ally mentioned,  they  have  been  mainly  in  a purely  mathe- 
matical direction.  We  wait  for  what  cannot  now  be  long  delayed, 
the  coming  of  the  philosopher  who  is  to  tell  us  tlie  true  dynamical 
tarings  of  varying  action  and  of  the  characteristic  function. 

4.  IF  to  these  we  add  some  of  the  woiks  of  Galileo,  Huygens, 
Kuler,  Maclauriu,  and  D’Alembert,  .we  have  the  great  landmarks  in* 
the  history  of  the  subject,  as  distinguished  from  its  development. 

6:  The  mere  enumeration  of  the  more  important  development* 
which  the  subject  has  received,  as  distinguished  from  the  absolutely 
new  grand -ideas  and  methods  introduced,  wbuld  require  a long 
article.  Brilliant  examples  of  what  may  he  done  in  this  direction  oft 
furnished  by  Stokes's  “Report  on  Recent  Researches  in  Hydro- 
dynamics**  and  by  CayM's  ia Reports an  Theoretics!  Dynamics* 
(printed  in  the  British  AxsocintUm  Reports  for  1848, .and  for  1657 
and  1862).  These  should  be  consulted  by  even*  student  who 
desires  to  trace  the  growth  of  the  subject.  They  have  Wen  suc- 
ceeded, in  the  same  Report*  (I860,  1881)  by  two  excellent  sum-, 
maries,  by  HickB,  of  41  Recent  Progicss  in  Hydrodynamics.**  * 

But  Laplace’s  Mecanique  Celeste,  Poisson’s  Mecanique,  Poin get’s 
Thiorit  Nouvelle  de  la  Rotation,  Ac.,  more  or  less  parts  of  the 
immediate  outcome  of  the  period  when  France  intellectually  dwarted 
the  rest  of  the  world,  are  still  of  far  more  than  mere  historic  value. 

For  the  English- reading  student  of  modern  times,  tho  work  .if 
Thomson  and  Tait  will  be  found  suitable.  The  auUmra  of  iLu 


work  claim  the  position  of  “ restorers,”  not  of  Innovators;  and 
they  have  (since  1663,  when  the  firat  short  sketch  of  their  work 
was  published)  striven  with  success  to  re-establish  in  Britain 
Newton’s  grand  yet  simple  foundations  of  the  subject.  But  these 
foundations,  as  stated  above,  are  only  temporarily  the  brat.  We 
have  not,  as  yet,  anything  nearly  so  good. 

Other  modern  works  of  value  are  the  Analytic  Mechanics  of  the 
late  Professor  Peirco  (Boston,  1855)  and  Kirohliotf*  Vorlesungen 
aber  Matkeuiatisch*  Fhytik  (Leipsic,  1676).  Both  are  rather  bf  the 
nature  of  collections  of  short  treatises  on  special  question*  than 
organized  wholes,  but  both  will  well  repay  careful  reading.  Thia, 
in  the  case  of  Peirce’s  work,  is  rendered  extremely  puzzling  and 
laborious  by  the  peculiar  notations  and  modes  of  reference  adopted 
by  the  author.  It  is  particularly  interesting  to  study  the  way#  in 
which  the  fundamental  principles  are  introduced  in  thesa  works, 
and  to  compare  them  with  the  corresponding  parts  of  the  works  of 
Newton  and  Lagrauge.  Lagrange.  Pei  no,  ami  Kirchhoff  construct 
each  a system  as  tree  from  anything  but  auatyus  as  possible, 
lu  fact  Lagrange  prefaces  his  work  by  the  charicteitttio  statement, 
“ Ou  no  trouvera  point  do  Figures  dsn*  cet  ouvrogc.  Les  methodes 
que  j’y  expose  nc  demandrut  ni  const  rue  tionz,  til  raieonnemrus 
gvometriqaes  ou  infchaniquet,  mala  seukuiont  Jc*  operations 
algibriquea,  asaujottiee  a him  march*  regulars  et  um  forme,  Ceux 
qui  aiment  P Analyse  verroiSt  avec  plaivir  h M.vhanique  en  deveuir 
une  nouvellc  branche.”  ....  How  far  we  have  considered  it  ex- 
pedient to  differ  from  such  an  authority,  a glance  at  tho  preceding 
pages  will  show. 

. A part  of  the  detailed  work  of  several  cf  the  examples  Above 
given  in  Dynamics  qf  a Particle  has  been  taken  from  the  elementary 
treatise  (with  that  title)  of  Tuit  and  Steel*.  Tho  English  reader 
who  wishes  to  pursue  elementary  Static*  may  profitably  consult  the 
treatise  of  Minohin.  The  higher  porta  are  disused  in  the  work 
of  Sornolf,  Theoretixhe  Mechanilc  (Leipsic,  16? v).  An  excellent 
introduction  to  the  uso  of  Generalized  Coordinates  Ji“*  been  pub- 
lished by  Watson  and  Burbunr  (1673).  . On  Lagrange ’*  Generalized 
Equations  the  student  should  also  read  iu  Maxwell’s  Treatise  on 
Electricity  and  Magnetism,  part  iv.  chap.  v.  Arid  Maxwell’s  brief 
treatise  on  Matter  and  Motion  should  Ui  in  the  hands  of  every 
one  commencing  the  subject. 

. Analysis  or  the  Preceding  Article. 

Newton’s  Law’s  or  Motion,  toUh  Comments,  assumed  as  Uu  basis 
of  the  article,  §§  1-13. 

Kinzmaucs  : Position,  14-19;  Kinematics  of  Ivins,  93  20-70; 
of  Flan*  Figure  in  its  Piata,  4 3 71-74  ; cf  Rigid  Figur% 
SI  75-83  ; of  Defur  mat*  Figure,  *3  64-  V5. 

Dynamic*  or  a Pa  kmc  lei.  Central  L'uisiiUrations,  §§  96-113; 
Further  Comments  vn  the  First  T.co  Lutes  of  JiAiun,  f§  1 14— 
110;  Friction,  120-121 ; Statics  of  a tarliclc,  99  122-126; 
Kinetics  of  a Fart  ids  with  0>-e  Ltynt  of  Freedom  ( Meteorite , 
hailstone.  Pendulum,  Cycloidal  and  Mu-sted  Pendulum), 
19  129  139;  with  Tuo  ittgnts  cf  Freedom  ( Planetary  Mo- 
tion, Kepler's  Jjjtcs  at.d  their  Conitqucnus,  Kinetic  Stability), 
|9  140-149;  The  Brachistochrone,  §|  150-1 £2  ; Kinetics  of  a 
Particle  generally  {Conical  Pendulum,  Blackburn's  and  Fou- 
cault t Pendulums,  Varying  Constraint,  Disturbed  Motion), 
§{  153-163;  Third  Laur,  Kinetics  of  Tiro  or  More  Particles 
{Atwoods  Machine,  Chain-shot,  Complex  Pendulum),  $§  164- 
178;  A'rneric#  of  Free  Particlts  generally,  Virial,  § 179; 
Impact  {Continuous  Series  of  Infinitely  Small  Impacts,  Rocket), 
§1  180-190 ; Dynamics  of  a System  of  Particlts  generally 
{Equilibrium — Neutral,  Stable,  and  Unstable  ; Lagrange * 
General  Equation),  §8  191-199;  Action,  £§  200-214;  Gene- 
ralized Coordinates,  §§  215,  216. 

Statics  or  a Rigid  Solid:  Reduction <tf  Forces  bo  Force  and  Couple, 
Minding'*  Theorem , Examples  of  Statical  Problems,  §§  217- 
233. 

Kinetics  or  a Ricsd  Solid:  Moment  cf  Inertia,  BineCs  Theorem, 
Compound  Pendulum,  Ballistic  Pendulum , Rolling  and  Slid- 
ing of  Sphere,  Motion  about  Fixed  Point,  Poinsoi's  and  Sylvester's 
Constructions,  Quoil,  Gyroscopic  Pendulum, , (!$  234-257. 

Statics  or  a Chain  : Common  .Catenary,  Catenary  of  Uniform 
Strength,  Kinetic  Analogy,  Chain  Stretched  on  Surface, 
258-264. 

Kinetics  of  a Chain  : Wave  Propagation,  Musical  String,  Chain 
with,  One  End  Free,  Impulsive  Tension,  Longitudinal  Wave, 
f8  285-270. 

Dynamos  of  ELASTIC  Solid:  Flexure  and  Torsion  of  Wire , 
Pending  cf  Flank,  6a dilation  of  Flat  Spring,  Distortion  of 
Cjl->.d:tsc  .d ph  rtj  by  Intcrnul  and  External  Hydrostatic 
Pressure , si  271-284. 

CenkkalCovlldi.ratiu.\s  abo’  T Force  a*t>  Energy : Newton's 
Li. a of  Force,  Orij.n  if  th*  Uonteptum,  Street,  Objective  Physical 
Realities,  True  Nature  cf  Force,  Rates  in  Utn>ral,  Potential 
Energy  in  Us  Nature  Kinetic,  Maxwell  on  lacrha,  Trite  Laws 
of  Motion,  88  285- 299. 

Rcfinnus  to  AulAorilalu*  llfarkt,  €8  3ul,  302.  (P.  O.  T ) 
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1.  Tho  practical  applications  of  mechanics  may  be  divided  into 
two  dames,  according  oh  the  assemblage*  of  material  object*  to 
which  they  relate  are  intended  to  remain  fixed  or  to  move  rela- 
tively to  each  other, — the  former  claaa  being  comprehended  under 
the  term  “ Theory  of  Structures,"  and  the  latter  under  the  term 
“ Theory  of  Machines."  As  the  details  of  tho  theory  of  structures 
are  dealt  with  in  other  articles,  it  will  be  treated  of  here  to  such 
extent  only  as  may  be  necessary  in  onto  to  state  certain  general 
principles  applicable  to  all  these  subjects.  The  greater  part  of  the 
Uriel e will  relate  to  machines. 

PART  I.  OUTLINE  OF  THE  THEORY  OF  STRUCTURES. 

2.  Support  of  Structures.  —Every  structure,  as  a whole,  is  main- 
tained in  equilibrium  by  the  joint  action  of  its  own  vxiykt,  of  the 
external  load  or  pressure  applied  to  it  from  without  and  tending  to 
displace  it,  and  of  the  resutuHce  of  the  material  which  supports  it. 
A structure  is  supported  either  by  resting  on  the  solid  crust  of  the 
earth,  as  buildings  do,  or  by  floating  in  a fluid,  as  ships  do  in  water 
and  balloons  in  air.  The  principles  of  the  support  of  a floating 
structure  form  an  important  part  of  IlYDROMr.cHA.vjcU  (?.?.).  The 
principles  of  the  support,  as  a whole,  of  a structure  resting  on  the 
land,  are  so  far  identical  with  those  which  regulate  the  equilibrium 
and  stability  of  the  several  parts  of  that  structure,  and  of  which  a 
summary  will  presently  be  given,  that  tho  only  principle  which 
seems  to  require  special  mention  hero  is  one  winch  comprehends  in 
rue  Btutement  the  power  both  of  liquids  and  of  loose  earth  to 
support  structures,  and  which  was  first  demonstrated  in  a paper 
“On  the  Stability  of  Looso  Earth,  ’ read  to  the  Royal  Society  on 
the  19th  of  Jane  1856,  and  published  in  the  Philosophical  Trans 
actions  for  that  year,  viz..— 

Let  E represent  the  weight  of  the  portion  of  a horizontal  stratum 
of  earth  which  is  displaced  by  the  foundation  of  a structure,  8 the 
utmost  weight  ot  tnat  structure  consistently  with  tho  power  of  the 
earth  to  resist  displacement,  <f>  the  nng  o of  repose  of  the  earth  ; 


C 1+sin^  * 
K”  1 sin 


Q 

To  apply  this  to  liquids,  <f>  must  be  made  —0,  and  th<  Ti—  — 1,  as 
la  well  known 

3.  Composition  of  a Structure^  and  Connexion  qf  its  Pieces. — A 
structure  is  composed  of  pieces, — such  as  the  stones  of  a building  in 
masonry,  tho  beams  of  a timber  frame-work,  tho  bars,  plates,  and 
bolts  of  on  iron  bridge.  Those  pieces  are  connected  at  their  joints 
or  surfaces  of  mutual  contact,  either  by  simple  pressure  and  friction 
(as  in  masoury  with  moi&t  mortar  or  without  mortar),  by  procure 
and  adhesion  (as  in  masonry  with  cement  or  with  hardened  mortar, 
and  timber  with  glue),  or  by  the  reauiUnoe  ot  fastenings  of  different 
kinds,  whether  made  by  means  of  the  form  of  the  joint  ton  dovetails, 
notches,  mortises,  and  tenons)  or  by  separata  fastening  pieces  (as 
trenails,  pins,  spikes,  nails,  holdfasts,  screws,  bolts,  rivets.  boop3, 
■traps,  and  sockets) 

4.  Stahl.lt/,  St tf ness,  and  Strength.— \ structure  may  bo 
damaged  or  destroyed  m thrte  ways  — first,  by  displacement  of  its 
pieces  from  their  proper  po&itiona  relatively  to  each  other  or  to  tho 
earth  , secondly,  by  duf  yurtment  of  one  or  nr  re  of  thoso  pieces, 
owing  to  their  being  utiuble  to  pre-w-rve  their  proper  ali*|»es  un<ter 
the  pressures  to  which  they  are  subjected , thirdly,  by  breaking  of 
one  or  more  of  those  pieces  The  power  of  resisting  dispiaocnicn 
constitute*  stability  ; the  power  of  each  piece  to  resist  disiig’.remct.t 
u its  stiffness ; ami  its  power  to  resist  breaking,  its  strength 

5 Conditions  gf  Stability, — Tho  principles  of  the  stability  of  i 
structure  can  be  to  a certain  extent  investigated  independently  ot 
the  stiffness  and  strength,  by  assuming,  in  tho  first  instance,  that 
each  piece  has  strengtli  sufficient  to  bo  safe  against  being  broken, 
and  stiffness  sufficient  to  prevent  its  being  disfigured  to  an  extent 
in  comm  tent  with  tho  purposes  of  the  structure,  by  the  greatest  forces 
which  are  to  be  applied  to  it.  The  condition  that  each  piece  of  the 
structure  is  to  bs  maintained  in  equilibrium  by  having  its  gross  load, 
cons.f-tmg  of  its  own  weight  ana  of  tho  external  pressure  applied 
to  it.  balanced  by  the  resistances  or  pressures  exerted  between  it 
and  tho  contiguous  piece*,  furnish^  the  tru.-uns  of  determining  the 
magnitude,  position,  and  direction  of  the  resistances  required  at  each 
joint  in  onto  to  produce  equilibrium  ; and  tliecowdtf<vr?.t  of  stability 
are,  first,  that  the  norifum,  and,  secondly,  tliat  the  direction,  of  tho 
' NsuVitiice  required  at  each  joint  shall,  under  all  tho  variations  to 
which  tho  load  M subject*  be  Mk'h  as  tin  joint  is  capable  of  exert- 
ing,—conditions  whi  !.  an1  fulfilled  by  suitably  adjusting  the  figures 
and  positions  of  tho  join**,  titid  tho  rati  * of  the  rro*a  loads  of  tlio 
Pieces.  As  to  lh«  magnitude  of  the  n Lstarre.  it  is  limited  by  con- 
aitiuii!i,  n- 1 of  stability,  but  of  strength  and  stiffness. 

6.  Principle  of  I*a*t  Resistance.  — Where  more  than  one  system 
«f  rtaiaunctta  are  alike  cap«;de  y i balancing  tho  same  svttem  of  loads 


applied  to  a given  straetnra,  R has  boen  demonstrated  by  Morale* 
that  the  smallest  of  those  alternative  systems  is  that  which  will 
actually  be  exerted, — because  the  resistances  to  displacement  are  the 
effect  of  a strained  state  of  the  pieces,  which  strained  state  is  the 
effect  of  the  load,  and  when  the  load  it  applied  the  strained  state 
and  tho  resistances  produced  by  it  increase  until  the  resistances 
acquire  just  those  magnitudes  which  are  sufficient  to  balance  the 
load,  after  which  they  increase  no  further. 

This  principle  of  least  resistance  renders  determinate  many 
problems  in  the  statics  of  structures  which  were  formerly  considered 
indeterminate. 

7.  Relations  between  Polygons  of  Loads  and  of  Petulance*. — In  a 
•structure  in  which  each  piece  is  supported  at  two  joints  only,  tha 
well-known  lows  of  statics  show  that  the  directions  of  the  gross  load 
on  each  piece  aud  of  the  two  resistances  by  which  it  is  supported 
must  lie  in  one  plane,  must  either  bo  parallel  or  meet  in  one 
point,  and  must  bear  to  each  other,  if  not  parallel,  the  proportions 
oi  the  sides  of  a triangle  respectively  parallel  to  their  directions, 
and,  if  p>i.-«ill*?l,  such  proport(pns  that  each  of  the  three  forces  shall 
be  proportional  ter  the  distance  between  the  other  two,— *11  the  three 
distances  being  measured  along  one  direction. 

Considering,  in  the  first  place,  the  case  in  which  the  load  and  the 
two  resistances  bv  which  each  piece  is  balanced  meet  in  one  point, 
which  may  be  coiled  tho  centre  of  load,  there  will  be  as  many  such 
points  of  intersection,  or  centres  of  load,  as  there  are  pieces  in  the 
structure  ; and  the  directions  end  positions  of  the  resistances  or 
mutual  pressures  exerted  between  the  piecea  will  be  represented  by 
the  sides  of  a 

polygon  joining  *,9  bs  as  ~p« 

those  points,  as 
in  fig  1,  where 
Fj,  P„  P*,  P4 
represent  the  <***• 
centres  of  load 
in  a structure  of 
four  pieces,  and 

tho  sides  of  the  . 

polygon  of  resist  * 

ances  P|P,P*P4  Fig.  1. 

represent  reapec 

tivcly  the  directions  and  position*  of  tho  resistances  exerted  at  the 
joints.  Further,  at  auy  one  of  the  ceutrcs  of  load  let  PL  renresoat 
the  magnitude  and  direction  of  the  gross  load,  and  Pa,  P b the  twa 
resistances  by  which  the  piece  to  which  that  load  is  applied  is 
supported  ; tnen  will  those  three  lines  be  respectively  the  diagonal 
and  sides  of  a parallelogram  ; or,  what  ia  tha  same  thing,  they  will 
be  equal  to  tho  three  sides  of  a triangle  ; and  they  must  be  in  th# 
came  plane,  although  the  sides  of  tho  polygon  of  resistances  may  be 
in  different  planes 

According  to  a well  known  principle  of  statics,  because  the  loads 
or  external  pressures  P,L,,  Ac.,  balance  each  other,  they  must  b# 
proportional  to  tho  sides  of  a closed  poly* 

Son  drawn  respectively  parallel  to  their 
ircctiens  In  fig  2 construct  such  a 
polygon  of  loads  by  drawing  the  lines  Lj< 

Ac.,  parallel  and  proportional  to,  and 
joined  end  to  end  in  the  order  of,  the  0 
gross  loads  on  the  pieces  of  the  structure 
Then  from  the  prepr  rticnahty  *r.d  paral- 
lelism of  the  i«*aa  and  the  two  rewdantes 
applied  to  each  p*ece  r.f  the  structure  to 
the  three  sides  of  a tnecg’e,  there  results 
tho  following  theorem  Icugmaliy  due  to 
Rankine] ; — 

If  from  the  angles  of  the  polygon  of 
loads  there  be  draim  lines  (R,,  R,,  Ac.), 
each  of  ichich  is  parallel  to  the  resistance  (as  PlPt.  &c. ) exerted  at  rhe 
joint  between  the  pieces  to  which  the  two  loads  represented  by  the 
exmtiiju-ous  sides  of  the  polygon  eff  loads  [such  as  Lj,  L,,  Ac.)  ire 
applied ; (hen  will  all  those  lints  meet  tn  one  point  (0),  ami  their 
lengths,  measured  from  that  point  to  the  angles  of  the  polyg  m, 
mil  represent  the  magnitudes  (f  the  resistances  to,  which  they  art 
respectively  parallel. 

when  the  load  on  one  of  tho  pieces  is  parallel  to  the  resistances 
which  balance  it,  tho  polygon  of  resistances  ceases  to  be  closed,  twe 
of  the  Aides  becoming  parallel  to  each  other  and  to  the  load  in 
question,  and  extending  indefinitely.  In  the  polygon  of  loads  the 
aire-ction  of  a load  sustained  by  parallel  resistances  trsversra  the 
noint  0. 

8.  Bo re  the  Earth's  Resistance  is  to  be  treated.  — When  the  pressure 
exerted  by  a structure  on  the  earth  (to  which  the  earth's  resistance 
i*  equal  and  opposite)  consists  either  of  one  pressure,  which  is 
ricccfs-arily  the  resultant  or  the  weight  of  the  structure  and  of  all 
the  other  forces  applied  to  it,  or  of  two  or  more  parallel  vertical 
* fortes,  wLow  amount  can  be  determined  at  the  outset  of  the 
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investigation,  the  resistant  of  the  earth  can  be  treated  as  one  or 
more  upward  loads  applied  to  the  structure.  But  in  other  ca***  the 
earth  is  to  be  treated  a*  one  of  Us  pieces  qf  the  structure,  loaded  with 
a force  equal  and  opposite  in  direction  and  position  to  the  result*  nt 
of  the  weight  of  the  structure  and  of  the  other  pressures  applied 
to  it. 

9.  Partial  Polygons  qf  Resistance. — In  a structure  in  which  there 
are  pieces  supported  at  more  than  two  joints,  let  a polygon  bo  con* 
strutted  of  hues  connecting  the  centra  of  load  of  any  continuous 
scries  of  nieces.  This  may  be  tailed  a partial  polygon  of  resistances. 
In  c >m*i<I-riug  its  properties,  the  faftdat  each  centre  of  load  is  to  be 
held  to  include  the  resistances  of  those  joints  which  are  not  com- 
prehended in  the  partial  polygon  of  resistances,  to  which  the  tLeorem 
of  tertian  7 will  then  apply  in  every  respect.  By  constructing 
several  partial  polygons,  and  computing  the  relations  between  the 
loads  and  resistance*  which  are  determined  by  tne  application  of 
that  theorem  to  each  of  them,  with  the  aid,  if  Deceesary,  of 
Moseley's  principle  of  tho  least  resistance,  the  whole  of  the  relation* 
anrengrt  the  loads  and  resistances  may  he  found. 

10.  Line  of  Pressures — Centres  and  Line  qf  resistance, — The  line 
of  pressures  is  a line  to  which  the  directions  of  all  tho  resistances  in 
one  polygon  are  tangents-  The  centre  of  resistance  at  any  joint  is 
the  point  where  the  lino  representing  the  total  resistance  exerted  at 
that  joint  intersects  the  joint.  The  line  of  resistance  is  a lino  trm- 
vtniflg  all  the  centres  of  resistance  of  a series  of  joints, — its  form.  In 
the  positions  intermediate  between  the  actual  joints  of  the  structure, 
being  determined  by  supposing  the  pieces  and  their  loads  to  be  sub- 
divided by  the  introduction  of  intermediate  joints  ad  infinitum, 
and  finding  the  continuous  line,  curved  or  straight,  in  which  the  in- 
t.  mediate  centres  of  resistance  aro  all  situated,  however  great 
their  number.  The  difference  between  tho  lino  of  resistance  and 
the  line  of  pressures  wau  first  pointed  out  by  Moseley. 

11.  Stability  of  Position,  and  Stability  of  Friction. — The  resist- 
ances at  the  several  joints  having  been  drt  mined  bv  the  principles 
set  forth  in  sections  0,  7,  F,  9,  and  10,  not  only  under  the  ordinary 
load  of  tho  structure,  but  und~r  nil  the  variations  to  which  the  load 
is  aubicct  as  to  amount  an  i distribution,  the  joints  are  now  to  bo 
placed  and  shaped  so  that  tho  pieces  shall  not  suffer  relative  dis- 
placement under  nnv  of  those  loads.  The  relative  displacement  of 
the  two  pieces  which  abut  against  each  other  at  a joint  may  take 
place  either  by  turniug  or  by  sliding.  Safety  against  displacement 
by  turniug  is  called  stability  of  position ; safety  against  displace- 
ment by  widing,  stability  of  friction. 

12.  Condition  of  Stability  of  Position. — If  the  materials  of  a struc- 
ture were  infinitely  stiff  and  strong,  stability  of  positional  any  joint 
would  be  insured  simply  by  making  the  centre  of  resistance  fall 
within  the  joint  under  all  possible  %'arintions  of  lend.  In  order  to 
allow  for  the  finite  stiffness  and  strength  of  materials,  the  least  dis- 
tance of  the  centre  of  resistance  inward  from  the  nearest  edge  of  the 
joint  is  made  to  bear  a definite  proportion  to  the  depth  of  the  joint 
measured  in  the  same  direction,  which  proportion  is  fixed,  some- 
time* empirically,  sometimes  by  theoretical  deduction  from  the  laws 
of  the  strength  rt  materials.  That  least  distance  is  called  by 
Moseley  the  modulus  of  stability.  The  following  are  some  of  the 
ratios  of  thv  modulus  of  stability  to  the  depth  of  the  joint  which 
occur  in  practice  : — 

Retaining  wall*,  u t>y  Riltbll  englueerg,. ] ; 8 

Rcininldx  walls  •*  <ie*  .’r.c>l  by  French  engineers...... ] : 5 

R-ctaneulnr  piers  of  l . fire*  an  1 Olhrr  buildings,  anil  aidi-atonr*.  1 : 3 

kcriui pillar  (iMBilaiiotia,  firm  ground 1 ; 3 

Rcctanzalar  feaadailoaa  very  noft  ground 1 .2 

I,,  itan^nlar  foundation  i.  lotcrmoJute  fcjnJ*  of  (round.,.. 1:3  to  1 . J 

IJiir.  h'  liow  lowers  t*uctl  u furnace  cUlic-neva  exposed  to  high 

winds  i mi  wore  l :<r 

Thin  a- 1 " (Ik  tiar 1:4 

Frames  d limber  or  metal,  under  their  ordinary  or  ovciagc  disiri- 

fc.it ion  of  load  „ |;J 

frames  cl  timber  or  metal,  under  the  greatest  Irregularities  of 

!«•■»  1 :* 

In  the  case  of  the  tower*,  the  depl/t  qf  the  joint  is  to  be  understood 
to  mean  the  diameter  of  the  tower. 

13.  Condition  of  Stability  of  Friction.— If  tho  resistance  to  be 
exerted  at  a joint  is  always  perpendicular  to  the  surfaces  which  abut 
at  and  form  that  joint,  there  is  no 
tendency  of  the  pieces  to  be  displaced 
by  sliding,  if  the  resistance  be  oblique, 
let  JK  <ng.  3)  be  the  joint,  C its  centre 
of  resistance,  CR  a line  representing 
the  resistance,  CN  a perpendicular  to 
the  joint  at  the  centre  of  resistance. 

The  angle  NCR  is  the  obi  (mu' ty  of  the 
resistance.  From  R draw  KP  parallel 
and  RQ  perpendicular  to  the  joint ; 
then,  by  the  principles  of  stutica,  tho 
component  of  the  resistance  normal  to 
the  joint  u — 

CP-CR.coiu'PRC; 

and  the  component  tangential  to  the  joint  is— 

CQ-CR.  bia^KR-CP.  Un-iPCk- 


lf  the  joint  be  provided  citiier  with  projections  and  recesses,  such  a* 
mortises  and  tenons,  or  with  fastening*,  such  as  pins  or  bolts,  so  ns 
to  resist  displacement  by  sliding,  tbe question  of  the  utmost  amount 
of  the  tangential  resistance  CQ  which  it  is  capable  of  exerting 
depends  on  the  strength  of  such  projection*,  recesses,  or  fastening*, 
and  belongs  to  tbe  subject  of  strength,  and  not  to  that  of  stability. 
In  other  cases  the  safety  of  the  joint  against  displacement  by  sliding 
depends  on  its  power  of  exerting  friction,  aud  that  {tower  depends 
ou  the  law,  known  by  experiment,  that  the  friction  between  two 
surfaces  bears  a constant  ratio,  depending  on  the  nature  of  tho 
surfaces,  to  the  force  by  which  they  are  pressed  together.  In  order 
that  the  surface*  which  abut  at  the  joint  JK  may  be  pressed 
together,  the  resistance  required  bv  the  conditions  of  equilibrium, 
CR,  must  be  a thrust  and  not  a pu)l ; and  in  that  case  the  force  hy 
which  the  surfaces  are  pressed  together  is  equal  and  opposite  to  tin 
normal  component  CP  of  tho  resistance.  The  condition  of  stability 
of  friction  is  that  the  tangential  component  C(J  of  the  resistance 
required  shall  not  exceed  the  friction  due  to  the  normal  component ; 
that  is,  that 

CQ >/.  CP, 

where/  denotes  the  coefficient  of  friction  for  tbe  surfaces  in  question. 
The  angle  whose  tangent  is  the  coefficient  of  friction  is  called  the 
angle  oj  repose,  and  is  expressed  symbolically  by— 

$-taa  • */. 

NowCQ-CP.  Un-gLPCR; 

consequently  the  condition  of  stability  of  friction  is  fulfilled  if 

that  Is  to  say,  if  the  obliquity  qf  (he  resistance  required  at  the  joint 
does  not  exceed  the  any!'  qf  report ; and  this  condition  ought  to  be 
fulfilled  under  all  possible  variations  of  the  load. 

It  is  chiefly  in  masonry  and  earthwork  that  stability  of  friction  Is 
relied  on. 

14.  Stability  of  Friction  in  Earth. — The  grains  of  a mass  of  loos© 
earth  are  to  be  regarded  a*  so  many  separate  pieces  abutting  sgainst 
each  Other  at  joints  in  all  possible  positrons,  and  depending  for 
their  stability  on  friction.  To  determine  whether  a mass  of  earth 
is  stable  at  a given  point,  conceive  that  point  to  be  traversed  by 
planes  in  all  possible  positions,  snd  determine  which  position  gives 
the  gieatt-sL  obliquity  tu  the  total  pressure  exerted  between  the  por- 
tions of  tho  mas*  which  abut  against  each  other  at  the  plane.  Tho 
condition  of  stability  is  that  this  obliquity  shall  not  exceed  the 
angle  of  repose  of  the  earth.  The  consequences  of  this  principle  are 
developed  m a paper  4'0n  the  Stability  of  Loose  Eatth,"  already 
cited  in  sect.  2. 

15.  Parallel  Projections  of  Figures, — If  any  figure  be  referred  to 
a system  of  coordinates,  rectangular  or  oblique,  and  if  a second 
figure  be  constructed  by  mean*  of  a second  system  of  coordinate*, 
rectangular  or  cblique,  and  either  agreeing  with  or  differing  fr"m 
the  firtt  system  in  rrctangulnritv  or  obliquity,  bnt  so  related  to  the 
coordinate-*  of  the  first  figure  that  for  each  point  in  the  first  figure 
there  shall  be  a corresponding  point  in  the  second  figure,  the  lengths 
of  whoso  coordinates  *bnll  bear  respectively  to  the  three  corre- 
sponding coordinates  of  the  corresponding  point  In  the  first  figure 
three  ratio*  which  are  the  same  for  every  pair  of  corresponding 
points  in  the  two  figures,  these  corresponding  figures  are  called 
parallel  projections  of  each  other.  The  properties  of  parallel  pro- 
jections of  most  import&uco  to  the  subject  of  the  present  article 
are  the  following  : — 

(1)  A parallel  project  ion  .of  s straight  line  is  a straight  line. 

(2)  A parallel  {(rejection  of  a plane  is  a plane. 

(3)  A parallel  projection  of  a straight  line  or  a plane  surface, 
divided  in  a given  ratio  is  a straight  line  or  a piano  surface  divided 
in  the  same  ratio. 

(4)  A parallel  projection  of  a pair  of  equal  snd  parallel  straight 
linos,  or  plain  surfaces,  is  a pair  of  equal  and  parallel  straight  liues, 
or  piano  surfaces  ; whence  it  follows 

(3)  That  a parallel  projection  of  a parallelogram  fs  a parallelo- 
gram, and 

(6)  Thut  a parallel  projection  of  a parallelepiped  w a parallel- 
epifM-d. 

(7)  A parallel  projection  of  a pair  of  solhls  having  a given  ratio 
is  a pair  of  solids  having  the  same  ratio. 

Though  nut  essential  for  the  purpose*  of  the  present  srfieK  the 
following  con  sequence  will  serve  to  illustrate  the  principle  of 
parallel  project ioM ; — 

(?)  A parallel  projection  of  a mrvr,  or  of  a surface  of  a given 
algebraical  order,  is  a curve  or  a surface  of  the  same  order. 

Tor  example,  all  clIi{Mtoida  referred  to  coord  male*  parallel  to  any 
three  conjugate  diameter.*  are  parallel  projections  of  e-’it  other  and 
of  a sphere  referred  to  rectangular  coordinates. 

16.  Parallel  Project  ions  of  Systems  of  Serves. — If  a balanced  system 
of  forces  be  represented  by  a system  of  lines,  then  will  every  parallel 
projection  of  that  system  of  lines  represent  a balanced  mrteiu  of 
forces. 
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For  the  condition  of  equilibrium  of  forces  not  naralltd  is  tliat 
they  shall  be  represented  in  direction  and  magnitude  by  the  aides 
and  diagonals  of  certain  parallelograms,  and  of  parallel  forces 
that  they  shall  divide  certain  straight  lines  in  certaiu  ratios  ; and 
the  parallel  projection  of  a parallelogram  is  a parallelogram,  and 
that  of  a straight  line  divided  in  a given  ratio  is  a straight  line 
divided  in  the  same  ratio. 

The  resultant  of  a parallel  projection  of  any  system  of  forces  is 
the  projection  of  their  rtsultnut ; and  the  centre  of  gravity  of  a 
parallel  projection  of  a solid  is  the  projection  of  the  ceutre  of 
gravity  of  the  first  solid. 

17.  Principle  of  the  Transformation  of  Structures. — Here  we 
have  the  following  theorem : — If  a structure  of  a given  figure 
have  stability  of  position  under  a system  of  forces  represented  by  a 
given  system  of  lines,  then  will  any  structure  who**  figure  is  a 
parallel  projection  of  that  of  tiro  first  structure  have  stability  of 
position  under  a system  of  forces  represented  by  the  corresponding 
projection  of  the  first  system  of  lines. 

For  in  the  second  structure  the  weights,  external  pressures,  and 
resistances  will  balance  each  other  as  iu  the  first  structure;  the 
weights  of  the  pieces  and  all  other  parallel  systems  of  forces  will 
have  tho  some  ratios  ns  in  the  first  structure ; and  the  several 
centres  of  resistance  will  divide  the  depths  of  the  joints  in  tho  same 
proportions  as  in  the  first  structure. 

If  the  first  structure  hare  stability  of  friction,  the  second  strac- 
turn  will  hare  stability  of  friction  nlso,  so  loug  os  tho  effect  of  the 
projection  is  not  to  increase  the  obliquity  of  the  resistance  at  any 
joint  beyond  the  angle  of  repose. 

Tho  lines  representing  the  forces  in  tho  second  figure  show  their 
relative  directions  and  magnitudes.  To  find  their  absolute  directions 
and  magnitudes,  a vertical  line  is  to  bo  drawn  in  the  first  figure,  of 
each  a length  as  to  represent  the  weight  of  a particular  portion  of 
the  structure.  Then  will  the  projection  of  that  line  iu  the  projected 
figure  indicate  tho  vertical  direction,  and  represent  the  weight  of 
tho  part  of  the  second  structure  corresponding  to  the  before* 
mentioned  portion  of  the  first  structure. 

The  foregoing  "principle  of  the  transformation  of  structures” 
was  first  announced,  though  in  a somewhat  less  comprehensive 
form,  to  the  Royal  Society  on  tho  6th  of  March  1850.  It  is 
useful  in  practice,  by  enabling  tho  engineer  easily  to  deduce  the 
conditions  of  equilibrium  and  stability  of  structures  of  complex 
and  un  symmetrical  figures  from  those  of  structures  of  simple  ami 
symmetrical  figures.  By  its  aid,  for  example,  the  whole  of  the 
properties  of  elliptical  arches,  whether  square  or  skew,  whether  level 
or  sloping  in  their  span,  are  at  onco  deduced  by  projection  from 
those  of  symmetrical  circular  arches,  and  the  properties  of  ellipsoidal 
and  elliptic-conoidal  domes  from  those  of  hemispherical  and  circu- 
lar-conoidal  domes  ; and  tho  figures  of  arches  fitted  to  resist  the 
thrust  of  eorth,  which  is  less  horizontally  than  vertically  in  a cer- 
tain given  ratio,  can  be  deduced  by  a projection  from  tlioso  of  arches 
fitted  to  resist  the  thrust  of  a liquid,  which  is  of  enual  intensity, 
horizontally  and  vertically. 

18.  Conditions  of  Stiffness  and  Sh-ength. — After  the  arrangement 
of  the  pieces  of  a structure  and  the  size  and  fignre  of  their  joints  or 
surfaces  of  contact  have  been  determined  so  as  to  fulfil  the  conditions 
of  stability,— -conditions  which  depend  mainly  on  the  position  and 
direction  of  the  resultant  or  total  load  011  each  piece,  and  the 
relative  magnitude  of  tho  loads  on  the  different  pieces,— tho  dimen- 
sions of  each  piece  singly  have  to  be  adjusted  so  as  to  fulfil  tho  con- 
ditions of  stiffness  and  strength,—  conditions  which  depend  not  only 
on  the  absolute  magnitude  of  tho  load  on  each  piece,  ami  of  tho 
resistances  by  which  it  is  balanced,  but  also  on  the  movie  of  distri- 
bution of  tho  load  over  the  piece,  and  of  the  resistances  over  the 
joints. 

The  effect  of  tho  pressures  applied  to  a piece,  consisting  of  the 
load  and  tho  supporting  resistances,  is  to  force  the  piece  into  a state 
of  sfmin  or  di>»hgurement,  which  increases  until  the  elasticity,  or 
resistance  to  strain,  of  the  material  causes  it  to  exert  a stress,  or 
effort  to  recover  its  figure,  equal  and  opposite  to  the  system  of 
applied  pressure*.  The  condition  of  stiffness  is  that  the  strain  or 
disfigurement  shall  not  te  neuter  than  is  consistent  with  tl.e  pur- 
poses of  the  structure ; and  the  condition  of  strength  is  that  the 
stress  shall  be  within  the  limits  of  that  which  the  material  can  bear 
with  safety  against  breaking.  The  ratio  in  which  tho  utmost  stress 
before  breaking  exceeds  the  safe  working  stress  is  called  the  factor 
of  safety,  and  is  determined  empirically.  It  varies  from  three  to 
twelvo  for  various  materials  and  structures. 

The  Strength  or  Materials  forms  the  subject  of  a special 
article,  to  which  the  reader  is  referred. 

PART  If.  THEORY  OF  MACHINES. 

10.  Parts  of  a Machine— Frame  and  Mechanism. — The  parts  of 
a machine  may  be  distinguished  into  two  principal  divisions,— the 
frame,  or  fixed  farts,  nn  l the  mechanism,  or  moving  parts.  The 
frame  is  a structure  which  supports  the  pieces  of  the  mechanism, 
au'l  to  a certain  extent  determines  tho  nature  of  their  motions. 


The  form  find  arrangement  of  the  pieces  of  the  frame  depend  upon 
the  arrangement  aud  the  motions  of  the  mechanism  ; the  dimen- 
sions of  the  pieces  of  the  frame  required  in  order  to  give  it  stability 
and  strength  are  determined  from  the  pressures  applied  to  it  by 
means  of  the  mechanism.  It  appears  therefore  that  in  general  the 
mechanism  is  to  be  designed  first  and  the  frame  afterwards,  and 
that  the  designing  of  tho  frame  is  regulated  by  tho  principles  of 
the  stability  of  structures  aud  of  the  strength  and  atiffucae  of 
materials,— care  being  taken  to  adapt  the  frame  to  the  most  severe 
load  which  can  bo  thrown  upon  it  at  any  period  of  the  action  of  the 
mechanism. 

Each  independent  piece  of  the  mechanism  also  is  a structure,  and 
its  dimensions  are  to  bo  adaptod,  according  to  tho  principles  of  the 
strength  and  stiffness  of  materials,  to  the  most  severe  load  to  which 
it  can  bo  subjected  during  the  action  of  tho  machine. 

20.  Definition  and  Division  of  the  Theory  of  Machines. — From 
what  has  been  said  in  the  last  section  it  appears  that  tho  deport- 
men t of  the  art  of  designing  machines  which  has  reference  to  the 
stability  of  the  frame  and  to  the  stiffness  and  strength  of  the  frame 
and  mechanism  is  a branch  of  the  art  of  construction.  It  is  there- 
fore to  he  separated  from  the  theory  of  machines,  properly  speaking, 
which  has  reference  to  the  action  of  machines  considered  at  moving. 

t In  the  action  of  a machine  the  following  throo  things  tako  place: — 

First,  Some  natural  source  of  energy  communicates  motion  and 
force  to  a piece  or  pieces  of  the  mechanism,  called  the  receiver  of 
poiccr  or  prime  mover. 

SceoUd/y,  The  motion  and  force  are  transmitted  from  the  prime 
mover  through  tho  train  of  mechanism  to  the  icorking  pices  or 
pieces,  and  during  that  transmission  the  motion  and  force  are  modi- 
fied in  amount  and  direction,  so  as  to  be  rendered  suitable  for  the 
purpose  to  which  they  are  to  be  applied. 

Thirdly,  Tho  working  piece  or  pieces  by  their  motion,  or  by  their 
motion  and  force  combined,  produce  some  useful  effect. 

Such  are  the  phenomena  01  the  action  of  a machine,  arranged  fa 
the  ouler  of  causation.  But  in  studying  or  treating  of  the  theory 
of  machines,  tho  order  of  simplicity  is  tno  best ; ana  in  this  older 
the  first  branch  of  the  subject  is  the  modification  of  motion  and 
forco  by  the  train  of  mechanism  ; the  next  is  tho  effect  or  puroose 
of  the  machine  ; and  tho  last,  or  most  complex,  is  the  action  01  tha 
prime  mover. 

Tho  modification  of  motion  and  the  modification  of  force  take 
place  together,  and  are  connected  by  certain  laws;  but  in  the  study 
of  tho  tlieory  of  machines,  as  well  as  in  that  of  pure  mechanics, 
much  advantage  has  been  gained  in  point  of  clearness  and  sim- 
plicity by  first  considering  alone  the  principles  of  the  modifica- 
tion of  motion,  which  arc  founded  upon  what  is  now  known  as 
Kinematics  and  afterwards  considering  the  principles  of  the  com- 
bined modification  of  motion  and  force,  which  are  rounded  both  on 
geometry  aud  on  tho  laws  of  dynamics.  Tho  separation  of  kine- 
matics from  dynamics  is  duo  mainly  to  Mongo,  Ampere,  aud 
Willis. 

The  theory  of  machines  in  the  present  article  will  be  considered 
tinker  tho  following  four  heads  : — 

I.  Pure  Mechanism,  or  Applied  Kinematics;  being  the 
theory  of  machines  considered  simply  as  modifying  motion. 

*1.  Allied  Dynamics  ; being  the  theory  of  machine*  con- 
sidered as  modifying  both  motion  and  force. 

1IL  Purposes  and  Effects  or  Machines. 

IV.  Applied  Energetics  ; being  the  theory  of  prime  "rover* 
and  sources  of  power. 

Chap.  1.  On  Pure  Mechanism. 

21.  Division  of  the  Subject.— Proceed  ingin  the  order  of  simplicity, 
the  subject  of  Pure  Mechanism,  or  Applied  Kinematics  may  be  thus 
dir  idea  : — 

Division  1.— Motion  of  a point 

Division  2. — Motion  of  the  surface  of  a fluid. 

Division  3.— Motion  of  a rigid  solid. 

Division  4. — Motions  of  a pair  of  connected  pieces,  or  of  an 
"elementary  combination"  in  mechanism. 

Division  6. — Motions  of  trains  of  pieces  of  mechanism. 

Division  6. — Motions  of  sets  of  more  than  two  connected  nieces, 
or  of  "aggregate  combinations." 

A point  is  the  boundary  of  a line,  which  is  th*  boundory  of  a 
surface,  which  is  tho  boundary  of  a volume.  Points,  lines,  aud 
surfaces  hove  no  independent  existence,  and  consequently  those 
divisions  of  this  chapter  which  relate  to  their  motions  arc  only 
preliminary  to  the  subsequent  divisions,  which  relate  to  the  motions 
oi  bodies. 

Division  1,  Motion  of  a Point. 

22.  rath  and  Direction. — Seo  above,  p.  079,  9 21. 

23.  Uniform  Velocity.— Seo  p.  090,  § 25. 

24.  Varied  Velocity. — Seo  p.  680,  § 25. 

25.  Direct  Deviation,  or  Acceleration  and  Jlctardation. — Set  pp» 

680,  681,  27-29. 
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26.  Lateral  Deviation  or  DcJUxion — Angular  Velocity  of  Devia- 
tion— lie  volution.  — See  pp.  681,  682,  $$  31-88. 

27.  Comparative  Motion . — The  comparative  motion  of  two  points 
is  the  relation  which  exists  between  their  motions,  without  haring 
regard  to  their  absolute  amounts.  It  consists  of  two  elements, — 
the  velocity  ratio,  which  is  the  ratio  of  any  two  magnitudes  bear- 
ing to  each  other  the  proportions  of  the  respective  velocities  of  the 
two  points  at  a given  iusUnt,  and  the  directional  relation,  which 
is  the  relation  borne  to  each  other  by  the  respective  directions  of  the 
motions  of  the  two  points  at  the  same  given  instant 

It  is  obvious  that  the  motions  of  a pair  of  points  may  be  varied 
in  any  manner,  whether  by  direct  or  by  lateral  deviation,  and  yet 
that  their  comparative  motion  may  remain  constant  in  consequence 
of  the  deviations  taking  place  in  the  same  proportions,  in  the  same 
directions,  and  at  the  same  instants  for  botn  points. 

Willis  has  the  merit  of  having  been  the  first  to  simplify  con* 
siderably  the  theory  of  pore  mechanism,  by  pointing  out  that  that 
branch  of  mechanic*  relate*  wholly  to  comparative  motion*. 

The  comparative  motion  of  two  points  at  a given  instant  is 
capable  of  being  completely  expressed  by  one  of  Sir  William 
Hamilton's  Quaternions,— the  "tensor”  expressing  the  Telocity 
ratio,  and  the  " versor  H the  directional  relation. 

28.  Resolution  and  Composition  of  Motion. — See  p.  631,  §§  30, 81. 

29.  Rectangular  Projection,  Resolution,  and  Composition.  — 
Sec  p.  681,  | 81. 

30.  Resolution  and  Composition  of  Deviations, — See  p.  681,  § 81. 

Division  2.  Motion  of  the  Surface  of  a Fluid  Mass. 

31.  General  Principle. — A mass  of  fluid  is  used  in  mechanism  to 
transmit  motion  and  force  between  two  or  more  movable  portions 
(called  pistons  or  plungers)  of  the  solid  envelope  or  vessel  in  which 
the  fluid  is  contained ; and,  when  such  transmission  is  the  sole 
action,  or  the  only  appreciable  action  of  the  fluid  mass,  its  volume 
is  either  absolutely  constant,  by  reason  of  its  temperature  and 
pressure  being  maintained  constant,  or  not  sensibly  varied. 

Let  a represent  the  area  of  the  section  of  a piston  made  by  a plane 
perpendicular  to  its  direction  of  motion,  ana  r its  velocity,  which 
is  to  be  considered  ss  positive  when  outward,  and  negative  when 
inward.  Then  the  variation  of  the  cubic  contents  of  the  vessel 
in  a unit  of  time  by  reason  of  the  motion  of  one  piston  is  to. 
The  condition  that  the  volume  of  the  fluid  mass  shall  remain 
unchanged  requires  that  there  shall  be  more  than  one  piston,  and 
that  the  velocities  and  areas  of  the  pistons  shall  be  connected  by  the 
equation — 

J.TW-0 (1). 

82.  Comparative  Motion  of  tteo  Pistons.— It  there  be  but  two 
pistons,  whose  areas  are  a,  and  a,,  and  their  velocities  rx  and 
their  comnarative  motion  is  expressed  by  the  equation — 


that  is  to  say,  their  velocities  are  opposite  as  to  inwardness  and  out* 
wardness,  and  inversely  proportional  to  their  areas. 

83.  Application— Hydraulic  Press — Pneumatic  Poteer- Trans- 
mitter.—in  the  hydraulic  preaa  the  vessel  consists  of  two  cylinders, 
viz.,  the  pump-barrel  and  the  press-barrel,  each  baviug  its  piston, 
and  of  a paasjge  connecting  them  having  a valve  opening  towards 
the  press-DarreL  The  action  of  the  enclosed  water  in  transmitting 
motion  takes  pl.ee  during  the  inward  stroke  of  the  pump-plunger, 
when  the  above-mentioned  valve  is  open  ; and  at  that  time  the 
preoa-plnngcr  moves  outwards  with  a velocity  which  is  less  than  the 
inward  velocity  of  the  pump-plunger,  in  the  same  ratio  that  j 
the  area  of  the  pump-plunger  is  leas  than  the  area  of  the  press* 
plunger.  (See  Hyukgmecii.ikics.) 

In  the  pneumatic  power-transmitter  the  motion  ot  one  piston  is 
transmitted  to  another  at  a distance  by  means, of  a mass  of  air  con- 
tained in  two  cylinders  and  an  intervening  tube.  When  the  pres- 
sure end  temperature  of  the  air  can  be  maintained  constant,  this 
machine  fulfils  equation  2,  like  the  hydraulic  press.  The  amount 
and  effect  of  tue  variations  of  pressure  and  temperature  undergone 
by  the  air  depend  on  the  principles  of  the  mechanical  action  os 
heat,  or  Thermodynamics  (?.«.).  and  are  foreign  to  the  subject  of 
purs  mechanism. 

Division  S.  Motion  of  a Rigid  Solid. 

81.  Motions  Classed.— \u  problems  of  mechanism,  each  solid 
piece  of  the  machino  Lb  supposed  to  be  so  stiff  and  strong  as  not  to 
undergo  any  sensible  change  of  figure  or  dimensions  by  the  forces 
applied  to  It, — a supposition  which  is  realized  .in  practice  if  the 
machine  is  skilfully  designed. 

This  being  the  r^ae,  the  various  possible  motions  of  a rigid  solid 
body  may  all  be  classed  under  tho  following  heads: — (1)  Shifting 
or  Translation  ; (2)  Turning  or  Rotation  ; (3)  Motions  compounded 
gf  Shifting  and  Turning. 

The  most  common  forms  for  the  paths  of  the  points  of  a piece  of 
mechanism,  whose  motion  is  simple  shifting,  are  the  straight  line 
and  the  circle  \ 
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Shifting  in  a straight  line  is  regulated  either  by  straight  fixeu 
guides,  in  contact  with  which  the  moving  piece  slides,  or  by  com- 
binations of  link-work,  called  parallel  motions,  which  will  be 
described  in  the  sequel.  Shifting  in  a straight  line  is  usually 
reciprocating ; that  is  to  say,  the  piece,  after  shifting  through  a 
certain  distance,  returns  to  its  original  position  by  reversiug  its 
motion. 

Circular  shifting  is  regulated  by  attaching  two  or  more  points 
of  the  shifting  piece  to  cuds  of  equal  and  parallel  rotating  cranks, 
or  by  combinations  of  wheel-work  to  be  afterwards  described.  As 
an  example  of  circular  shifting  may  be  cited  the  motion  of  the 
coupling  rod,  by  which  the  parallel  and  equal  cranks  anon  two  or 
more  axles  of  a locomotive  engine  are  connected  and  made  to  rotate 
simultaneously.  The  coupling  rod  remains  always  parallel  to  itself, 
and  all  its  points  describe  equal  and  similar  circles  relatively  to  the 
frame  of  tne  engine,  and  move  in  parallel  directions  with  eoual 
velocities  at  the  same  ins^mt 

35.  Rotation  about  a Fixed  Axis — Lexer,  Wheel , and  Axle.—  The 
fixed  axis  of  a turning  body  is  a line  fixed  relatively  to  the  body 
and  relatively  to  the  fixed  space  in  which  the  body  turns.  In 
mechanism  it  is  usually  the  central  line  either  of  a rotating  shaft 
or  axle  having  journals,  gudgeons,  or  pivots  turning  in  fixed  bear- 
ings,  or  of  a fixed  spindle  or  dead  centre  round  which  a rotating 
bosh  turns  ; but  it  may  sometimes  be  entirely  beyond  the  limits  of 
the  turning  body.  For  example,  if  a sliding  niece  moves  in  circular 
fixed  guide*,  that  piec*  rotates  about  an  ideal  fixed  axia  traversing 
the  centre  of  those  guides. 

Let  the  ongukr  velocity  of  the  rotation  be  denoted  by  •- , 

theu  the  linear  velocity  of  any  point  A at  the  distance  r from  the 
I axis  is  or ; and  the  path  of  that  point  is  a circle  of  the  radios  r 
described  about  the  axis. 

This  is  the  principle  of  the  modification  of  motion  by  the  lever, 
which  consists  of  a rigid  body  turning  about  a fixed  axis  called  a 
fulcrum,  and  having  two  points  at  the  aame  or  different  distances 
from  that  axis,  and  in  the  same  or  different  directions,  one  of  which 
receives  motion  and  the  other  transmits  motion,  modified  in  direction 
and  velocity  according  to  the  above  law. 

In  the  wheel  and  axle,  motion  is  received  and  transmitted  by 
two  cylindrical  surfaces  of  different  radii  described  about  their 
common  fixed  axis  of  turning,  their  velocity-ratio  bein*  that  of 
their  radii 

36.  Velocity  Ratio  of  Components  of  Motion. — As  the  distance 
between  any  two  points  in  a rigid  body  is  invariable,  the  projections 
of  their  velocities  upon  tbe  line  join- 
ing them  most  be  equal,  Hence  it 
follows  that,  if  A in  ng.  4 be  a point 
in  a rigid  body  CD,  rotating  round 
the  fixed  axisF,  the  component  of 
tb«  velocity  of  A in  any  direction 
AP  parallel  to  the  plane  of  rotation 
is  equal  to  the  total  velocity  of  the 
point  is,  found  bv  letting  fall  Fut 
perpendicular  to  At* ; that  is  to  say, 
is  eoual  to  # Fr. 

Hence  also  the  ratio  of  the  com*  _ 

ponents  of  the  velocities  of  two  * *»■  ** 

)*oints  A and  B in  the  directions  AP  and  BW  respectively,  both  in 
the  plane  of  rotation,  is  equal  to  the  ratio  of  the  perpendiculars  Fm 
and  Fw, 

87.  Instantaneous  Axis  of  a Cylinder  rolling  on  d Cylinder.— Let 
a cylinder  bbb,  whose  axis  of  figure  is  B and  angular  velocity  y,  roll 
! on  a fixed  cylinder  aaa,  whose  axis  of  figure  is  A,  either  outside  (os 
in  fig.  6),  when  tbe  rolling  will  be  towards  the  same  hand  as  th* 


rotation,  or  inside /as  in  fig.  6),  when  the  rolling  will  be  towards 
the  opposite  han<L?  and  at  a given  in>Unt  let  T be  the  line  of  con- 
tact of  the  two  cylindrical  surfaces,  which  is  st  their  common  inter- 
section with  the  plan*  AB  traversing  the  two  axes  of  figure. 

The  line  T oa  the  surface  bbb  lias  for  the  instant  no  velocity  in 
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at  direction  perpendicular  to  AB  , becanse  for  the  inatant  it  louche*, 
without  aliding,  the  line  T on  the  fixed  eurfaco  ana. 

The  line  T on  the  aurface  bbb  baa  alao  for  the  instant  no  velocity 
in  tho  plane  All ; for  it  has  juat  ceased  to  move  towards  the  fixed 
surface  oan,  and  is  just  about  to  begin  to  move  away  from  that 
turface. 

The  line  of  contact  T,  therefore,  on  the  surface  of  the  cylinder 
bbb,  ia/or  the  instant  at  rest,  and  is  the  ••  instantaneous  uii" 
about  which  the  cylinder  bbb  turn*,  together  with  any  body  rigidly 
attached  to  that  cylinder. 

To  find,  then,  the  direction  and  velocity  at  the  given  instant  of 
any  point  P,  either  in  or  rigidly  attached  to  the  rolling  cylinder  T, 
draw  the  plane  PT  ; the  direction  of  motion  of  P will  he  perpendi- 
cular to  tout  plane,  and  toward#  the  right  or  left  hand  according 
to  the  direction  of  the  rotation  of  bbb  and  the  velocity  of  P 
will  be 

rr-7.PT (3), 

PT  denoting  the  perpendicular  distance  of  P from  T The  jmth  of 
P U a curve  of  the  kind  called  cpitrochoids.  If  P is  in  the  circiun* 
fercnce  of  bbb,  that  path  becomes  an  epicycloid. 

The  velocity  of  any  point  in  the  axis  of  figure  B is 

r.-y-TB 4); 

and  the  path  of  snch  a point  is  a circle  described  about  A with  the 
radios  AB,  being  for  outside  roiling  the  sum,  and  for  inside  rolling 
the  difference,  of  the  radii  of  the  cylinders. 

Let  a denote  the  angular  velocity  with  which  tho  plane  cf  axes 
AB  rota t«a  about  the  fixed  axis  A,  Then  it  ia  evident  that 


v»  — a . AB 


(6). 

(6). 


and  consequently  that  0-7 

For  internal  rolling,  a*  in  fig.  6,  A B ia  to  bo  treated  ta  negative, 
which  will  give  a negative  valee  to  «,  indicating  that  in  this  case 
the  rotation  of  AB  round  A ia  contrary  to  that  of  the  cylinder  bbb. 

Tho  angular  velocity  of  the  rolling  cylinder,  relatively  to  the 
plant  of  axet  AB,  is  obviously  given  by  the  equation — 

£-7-  « 


t TA 

whence  £-7  * 


(7)5 


care  being  taken  to  attend  to  tho  sign  of  a,  so  that  when  that  ia 
negative  the  arithmetical  valnee  of  7 and  a are  to  bo  added  in  order 
to  giro  that  of  0. 

The  whole  of  the  foregoing  reasonings  are  applicable,  not  merely 
when  m and  bbb  are  uctuai  cylinders,  but  also  when  they  are  the 
osculating  cylinders  of  a nair  of  cylindroidal  surfaces  of  varying 
curvature,  A and  B being  tne  axes  of  curvature  of  the  parts  of  those 
surfaces  which  are  in  contact  for  the  instant  under  consideration. 

38.  Composition  and  Resolution  of  Rotations  about  Parallel  Axe 
— See  above,  p.  691,  g 73. 

39.  Instantaneous  Axis  of  a Cone  rolling  on  a Cone. — Let  Qua 
(fig.  7)  be  a fixed  cone,  OA  its  axis,  OW  a cone  rolling  on  it,  OB 
the  axis  of  the  roll- 
ing corvc,  OT  the 
line  of  contact  of 
the  two  cones  at  the 
instant  under  con- 
sideration. By  rea- 
soning similar  to 
that  of  sect  87,  it 
appears  that  OT  is 
the  instantaneous 
axis  of  rotation  of 
the  rolliug  cone. 


Fig.  7. 


Let  7 denote  tho  total  angular  velocity  of  the  rotation  of  the 
cone  B about  tho  instantaneous  axis,  0 its  angular  velocity  about 
the  axis  OB  relatively  to  the  plane  AOB,  and  a tho  angular  velocity 
with  which  the  plane  AOB  turns  round  the  axis  OA.  It  is  required 
to  find  the  ratios  of  those  angular  velocities. 

Solution. — In  OT  tako  any  point  K,  from  which  draw  EC  parallel 
to  OA,  and  ED  parallel  to  OB,  so  as  to  construct  the  parallelogram 
OCED.  Then 

OD  : OC  : OE  1 /fi. 

: : a : 0 : 7 j W* 

Or  because  of  the  proportionality  of  the  sides  of  triangles  to  the 
sines  of  the  opposite  angles, 


(8.  a); 


sin-^TOB  : sm-^TOA  : sin^iAOB  ) 
it  a : 0 : 1 

that  is  to  say,  the  angular  velocity  about  each  axis  is  proportional 
to  the  sine  of  tho  angle  between  the  other  two. 

Demonstration.-  From  C draw  CF  perpendicular  to  OA,  and  CG 
perpendicular  to  OE. 


. area  ECO 

Then  CF-2  x — — , 


and  CG  — 2 x - 


1 ECO 


CG  : CF  ::  CE-OD  : OE  . 

Let  rt  denote  the  linear  velocity  of  the  point  C.  Then 
t'c  — a . CF— 7 . CG 
• *.  7 1 a : : CF  : CO  : : OE  : OD  , 
which  is  one  part  of  the  solution  above  stated.  From  E draw  EH 
perpendicular  to  OB,  and  EX  to  OA.  Then  it  can  be  shown  as 
before  that 

EK  : EH  ::  OC  :OD. 

Let  r*  be  the  linear  velocity  of  the  point  E fixed  fa  the  plant  ot 

axes  aOB  Than 

EK. 

Now,  as  the  line  of  contact  OT  is  for  the  instant  at  rest  on  the  rolling 
cone  as  well  as  on  the  fixed  cone,  the  linear  velocity  of  the  point  t 
fixed  to  the  plane  AOB  relatively  to  the  rolling  cone  is  the  same 
u ith  its  velocity  relatively  to  the  fixed  cone.  That  is  to  say, 

0 . EH  - ft  - a . EK  ; 

therefore  a : 0 : : EH  : EK  : : OD  : OC , 

which  is  the  remainder  of  the  solution. 

The  path  of  a point  P in  or  attached  to  tho  rolling  cone  is  a 
spherical  cpitrochoid  traced  on  the  surface  of  a sphere  ot  the  radius 
OP.  From  P draw  PQ  perpendicular  to  the  instantaneous  axia- 
Then  the  motion  of  P is  perpendicular  to  the  plane  OPQ,  and  its 
velocity  is 

t>,-7.PQ (»)• 

The  whole  of  the  foregoing  reasonings  are  applicable,  not  merely 
when  A tad  B are  actual  regular  cones,  bnt  also  when  they  sre  the 
osculating  regular  cones  of  a pair  of  irregular  conical  surfaces, 
having  a common  aj<x  at  O. 

40.  Composition  0}  notations  about  Two  Axes  meeting  in  a Point.— 
See  p.  691,  § 76. 

41.  Screw-like  or  Helical  Motion. — Since  (sse  p.  690,  §§  71,  1 2) 
any  displacement  in  » plane  can  ha  represented  in  general  by  a 
rotation,  it  follows  that  the  only  combination  of  translation  and 
rotation,  in  which  a complex  movement  which  is  not  a mere  rota- 
tion is  produced,  occurs  when  there  is  a translation  perpendicular 
to  the  plane  and  parallel  to  the  axis  of  rotation. 

Such  a complex  motion  is  called  scrczc-likc  or  helical  motion;  for 
each  point  in  the  body  describes  a helix  or  screw  round  the  axis  of 
rotation,  fixed  or  instantaneous  as  the  case  may 
be.  To  cause  a body  to  movo  in  this  manner  it  is 
usually  made  of  a helical  or  screw-like  figure,  and 
moves  in  a guide  of  a corresponding  figure.  Helical 
motion  and  screws  adapted  to  it  are  said  to  be 
right-  or  left  - handed  according  to  the  appearance 
presented  by  the  Tptation  to  an  observer  looking 
towards  the  direction  of  the  translation.  Thus 
the  screw  G in  fig.  8 is  right-handed. 

The  translation  of  a body  in  helical  motion  is  pj-  g< 
celled  its  advance.  Let  r*  denote  the  velocity  of 
advance  at  a given  instant,  which  of  course  is  common  to  all  the 
particles  of  the  body ; a the  angular  velocity  of  the  rotation  at  the 
same  instant ; 2*-628S2  nearly,  the  circumference  of  a circle  of 
the  radius  unity.  Then 

T_?I (10) 


is  the  time  of  one  turn  at  tho  rate  a ; and 
_ 2vr, 

p-vfY--~ 


....  OD 

is  the  pitch  or  advance  per  <w~n,  — a length  which  expresses  the 
comparative  motion  of  the  translation  and  the  rotation. 

The  pitch  of  a screw  is  the  distance,  measured  parmllol  to  ita  axis, 
between  two  successive  turns  of  the  same  thread  or  helical  pro 
jection. 

Let  r denote  the  perpendicular  distance  of  a point  in  s body 
moving  helically  from  the  axis.  Then 

v,  —or (12) 

is  the  component  of  the  velocity  of  thst  point  in  a plane  perpendi- 
cular to  the  axis,  and  its  total  velocity  is 

’(13}- 

Tbe  ratio  of  the  two  components  of  that  velocity  is 


T—  - •—  - tan  0 
v,  2nrr 


(H), 


where  $ denotes  the  angle  made  by  the  helical  path  of  the  point 
with  a plane  perpendicular  to  the  axia. 
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42.  To  fitki  Ike  Motion  of  a Hi  fid  Roily  from  the  Mot  iota  oj 
Thru  Point t in  it. — See  p.  090,  $ 71,  and  p.  692,  § 78. 


Division  4.  Elementary  Combinations  in  Mechanism. 

43.  Definitions . — An  elementary  combination  in  mechanism  con- 
sist* of  two  pieces  whose  kinds  of  motion  arc  determined  by  their 
connexion  with  the  frame,  and  their  comparative  motion  by  their 
connexion  with  each  other, — that  connexion  being  effected  either 
by  direct  contact  of  the  pieces,  or  by  a connecting  piece,  which  is 
nut  connected  with  the  frame,  and  whose  motion  depends  entirely 
on  tl»-  morions  of  the  pieces  which  it  connects. 

The  piece  whose  motion  is  the  cause  is  called  the  driref,  the 
piece  whose  motion  is  the  effect,  the  fothtetr. 

The  connexion  of  each  of  those  two  pieces  with  the  frame  is  in 
general  such  as  to  determine  tl»e  path  of  every  point  in  it.  In  the 
investigation,  therefore,  of  the  compa rat rve  motion  of  the  driver 
ami  follower,  in  an  elementary  combination,  it  is  unnecessary  to 
consider  relations  of  angular  direction,  which  ore  already  fixed  bv 
the  connexion  ot  each  piece  with  the  frame  ; ao  that  the  inquiry  fs 
confined  to  the  determination  of  the  velocity  ratio,  and  of  the 
directional  rotation,  »o  far  only  as  it  expresses  the  connexion 
tat  ween  forward  and  backward  movements  of  the  driver  and 
follower.  When  a continuous  motion  of  the  driver  products  a con- 
tinuous motion  of  the  follower,  forward  or  backward,  and  a recipro- 
cating motion  a motion  reciprocating  at  the  same  instant,  the 
directional  relation  is  said  to  be  ‘ constant.  When  a continuous 
motion  produces  a reciprocating  motion,  or  rice  reran,  or  when  a 
reciprocating  motion  produces  a motion  not  rrciproearing  at  the 
same  instant,  the  directional  relation  is  said  to  be  variable. 

The  line  of  action  or  of  connexion  of  the  driver  and  follower  is  a 
line  traversing  a pairof  points  in  the  driver  and  follower  respectively, 
which  are  so  connected  that  the  component  of  their  velocity  re- 
latively to  each  other,  resolved  along  the  line  of  connexion,  is  null. 
There  may  he  several  or  an  indefinite  number  of  lines  of  connexion, 
or  there  may  be  but  one  ; and  a line  of  connexion  may  ronnect 
either  the  same  pair  of  points  or  a succession  of  different  pairs. 

44.  General  Principle. — From  tho  definition  of  a line  of  connexion 
it  follows  that  the  eompone/ds  of  the  velocities  <f  a pair  of  connected 
points  along  their  line  of  connexion  art  cqnaL  And  from  this,  and 
from  the  property  of  a rigid  body,  already  stated  in  sect.  86,  it 
follows,  that  the  components  along  a line  of  connexion  of  all  the 
points  traversed  by  that  Zina,  whether  in  the  driver  or  t'n  the  follower, 
art  equal ; and  consequently,  that  the  velocities  of  any  pair  of  points 
traversed  by  a Hue  of  connexion  are  to  each  other  inversely  as  the 
cosines,  or  directly  as  the  secants,  of  the  angles  made  by  the  paths  of 
those  points  with  the  line  of  connexion. 

The  general  principle  stated  above  in  different  forms  serves  to 
solve  every  problem  in  which— the  mode  of  connexion  of  a pair  of 
pieces  being  given— it  is  requ.red  to  find  their  comparative  motion 
at  a given  instant,  or  vies  reran. 

45.  Application  to  a Pair  of  Shifting  Pieces. — In  fie.  9,  let 
P,PS  be  the  line  of  connexion  of  a pair  of  piece*,  each  of  which  has 
a motion  of  translation  or  shift- 
ing. Through  any  point  T in 
that  line  draw  TV,,  TV^,  re- 
spectively parallel  to  the  simul- 
taneous direction  of  motion  of 
the. pieces;  through  any  other 
point  A in  the  line  of  connexion 
draw  a plane  perpendicular  to 
that  line,  cutting  TV,,  TV,  in 
V,,  V, ; then,  velocity  of  piece  1 : 
velocity  of  piece  2 : : TV,  ; TVr 
Abo  TA  represents  the  equal 
components  of  the  velocities  of  the  pieces  parallel  to  their  line  of 
connexion,  and  the  line  V,V,  represents  tneir  velocity  relatively 
to  each  other. 

46.  Application  to  a Pair  of  Turning  Pieces. — Lot  a„  a.  be  the 
angular  velocities  of  a pair  of  turning  pieces  ; 9t,  0,  the  angles 
which  theirjUuc  of  connexion  makes  with  their  respective  planes  of 
rotation  ; r*,  r,  the  common  perpendiculars  let  fall  from  the  line 
of  connexion  upon  the  respective  axes  of  rotation  of  the  pieces. 
Then  the  equal  components,  along  the  line  of  connexion,  of  tho 
velocities  of  the  points  where  those  perpendiculars  meet  that  line 
are — 

aj^coa  g1~>mirtco*e1  j 


consequently,  the  comparative  motion  of  the  pieces  is  gives  by  the 
equation 

ns;. 

a,  r , cos  S,  ' 

47.  Application  to  a Shifting  Piece  and  a Turning  Piece. — Let  a 
shifting  piece  be  connected  with  a turning  piece,  and  at  a given 
instant  let  a,  be  the  angular  velocity  of  the  turning  piece,  r,  the 
common  perpendicular  of  its  axis  of  rotation  and  the  line  of  con- 
nexion, fti  the  angle  made  by  the  line  of  connexion  wilh  the  plane 
of  rotation,  C,  the  angle  made  by  the  line  of  connexion  with  the 


direction  of  motion  of  the  shifting  piece,  r,  the  linear  velocity  o 
that  piece.  Then 

■,r,cos0,-rtcot*t (!6) 

which  equation  expresses  the  comparative  motion  of  the  two  nieces. 
• 48.  Cla^ifeatioH  of  Elementary  Combinations  in  Mechanism..— 
The  first  systematic  classification  of  elementary  combinations  in 
mechanism  was  that  founded  by  Mouge,  and  fully  developed  by 
Lanz  and  Betaucourt,  which  has  been  generally  received,  and  has 
been  adopted  in  most  treatises  on  applied  mechanics.  \ But  that 
classification  is  founded  on  the  absolute  instead  of  the  comparative 
motions  of  the  pieces,  and  is,  for  that  reason,  defective,  as  Willi*  has 
pointed  out  in  his  admirable  treatise  On  the  Principles  of  Mechanism. 

Willis's  classification  is  fonnded,  in  tb«  first  place,  on  comparative 
motion,  as  expressed  by  velocity  ratio  and  directional  relation,  and 
in  the  second  place,  on  the  inode  of  connexion  of  the  driver  and 
follower.  He  divides  the  elementary  combinations  in  mechanism 
into  three  classes,  of  which  the  characters  are  as  follows  : — 

Class  A:  Directional  relation  constant ; velocity  ratio  constant. 

Class  B;  Directional  relati  in  constant ; velocity  ratio  varying. 

Class  C : Directional  relation  changing  periodically  ; velocity 
ratio  constant  or  varying. 

Each  of  those  classes  is  subdivided  by  Willis  into  five  divisions, 
of  which  the  characters  arc  as  follows;— 

Division  A : Cannes  ion  by  rolling  contact 
it  B : ||  I*  sliding  contact 

ii  C:  ,,  ,,  wrapping  connectors* 

it  D:  M ,,  link-work. 

ii  E:  „ ||  reduplication. 

In  the  present  article  the  principle  of  Willis’s  cltsci  Section  is 
followed  ; but  the  arrangement  is  modified  by  taking  the  mode  pj 
connexion  as  tbe  basis  of  the  primary  classification,  and  by  removing 
the  subject  of  connexion  by  reduplication  to  the  section  of  aggregai* 
combinations.  This  modified  arrangement  is  adopted  as  being 
better  suited  than  the  original  arrangement  to  the  limits  of  art 
article  in  an  encyclopedia  ; but  it  is  not  disputed  that  the  original 
arrangement  may  be  the  best  for  a separate  traatise. 

49.  Polling  Contact— Smooth  Wheels  and  Each*.— In  order  that 
two  pieces  may  move  in  rotting  contact,  it  is  necessary  that  each 
pair  of  points  in  the  two  pieces  which  tonch  each  other  should  at 
the  instant  of  contact  be  moving  in  the  same  direction  with  tho 
same  velocity.  In  the  case  of  two  shifting  pieces  this  would invot  .*e 
equal  and  parallel  velocities  for  all  the  points  of  each  piece,  so  that 
there  could  be  no  rolling,  and,  in  fact,  the  two  piece*  would  nv  •• 
like  one  ; hence,  in  the  case  of  rolling  contact,  cither  one  or  both 
of  the  pieces  must  rotate. 

The  direction  of  motion  of  a point  in  a turning  piece  being  per- 
pendicular to  a plane  passing  through  its  axis,  the  condition  that 
each  pair  of  points  in  contact  with  each  other  must  move  in  the 
name  direction  leads  to  the  following  consequences 

I.  That,  when  both  pieces  rotate,  their  axes,  and  all  their  points 
of  contact,  lie  in  the  same,  plane. 

II.  That,  when  one  piece  rotates  and  the  other  shifts,  the  axis  of 
the  rotating  piece,  nod  all  the  points  of  contact,  lie  in  a plane  per- 
pendicular to  the  direction  of  motion  of  the  shifting  piece. 

The  condition  that  the  velocity  of  each  pair  of  points  of  contart 
•must  be  equal  leads  to  the  following  consequence*:— 

III.  That  the  angular  velocities  of  a pair  of  turning  pieces  in 
rolling  contact  must  be  inversely  as  the  ptrpeudicnlar  distances  of 
any  pair  of  points  of  contact  from  the  resjective  axes. 

IV.  That  the  linear  velocity  of  a shifting  piece  in  rolling  contact 
with  a turning  piece  in  equal  to  the  product  of  the  angular  velocri 
of  the  turning  piece  by  ttie  perpendicular  distance  from  its  axis  to 
a pair  of  points  of  contact. 

The  line  of  contact  is  that  line  in  which  the  points  of  contact  are 
all  situated.  Respecting  this  line,  the  above  principle*  HI.  and 
IV.  lead  to  the  following  conclusion* 

V.  That  for  a pair  of  turning  pieces  with  parallel  axes,  and  for 
a turning  piece  and  a shifting  piece,  the  line  of  contact  i*  straight, 

j and  parallel  to  the  axes  or  axis;  and  hence  that  the  rolling etu- 
, faces  are  either  plane  or  cylindrical  (the  tern  “cylindrical H inefad- 
, ing  all  surfaces  generated  by  the  motion  of  a straight  line  parallel  to 
i itself). 

| VI.  That  for  a pair  of  turning  nieces  with  intersecting  axes  tbe 
I line  of  contact  it  also  straight,  ana  traverse*  the  joint  ol intersec- 
1 tion  of  the  axes  ; and  hence  that  the  rolling  surfaces  are  conical,  with 
, a common  apex  (the  term  11  conical  **  including  all  surfaces  gene- 
rated by  the  motion  of  a straight  line  which  tn» , «nta  a fixed  point). 

Turning  pieces  in  rolling  contact  are  called  smooth  or  ioethlm » 
wheels.  Shifting  pieces  in  rolling  contact  with  tnming  pieces  may 
be  called  smooth  or  toothless  racks. 

VII.  In  a pair  of  pieces  in  rolling  contact  every  straight  lin* 
traversing  the  line  of  contact  is  a line  of  connexion. 

60.  Cylindrical  Wheels  and  Smooth  Racks. — In  designing  cylin- 
drical wheels  and  smooth  rack*,  and  determining  their  comparative 
motion,  it  is  sufficient  to  consider  a section  of  the  pair  of  pit  i» 
made  by  a plane  perpendicular  to  tbe  axi*  or  axes. 
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' The  points  where  axes  intersect  the  plane  of  section  are  called 
cent  res  ; the  point  where  the  line  of  contact  intersects  it,  the  point 
of  contact,  or  pitch  point ; and  the  wheels  are  described  os  circular, 
elliptical , Jtc.,  according  to  the  forms  of  their  sections  made  by  that 
piano.  m 

When  the  point  of  contact  of  two  wheels  lies  between  their 
centres,  they  are  said  to  be  in  outside  gearing ; when  beyond  their 
centres,  in  inside  gearing,  liecause  the  rolling  surface  of  the  larger 
wheel  most  in  this  case  be  turned  inward  or  towards  its 
centre. 

From  Principle  III.  of  sect.  49  it  appears  that  the  angular 
ve’ocity -ratio  of  a pair  of  wheels  is  the  inverse  ratio  of  the  distances 
of  the  point  of.  contact  from  the  centres  respec- 
tively. 

For  OQtside  gearing  that  ratio  is  negative, 
because  the  wheels  tarn  contrary  ways ; for 
inside  gearing  it  is  poeilixt,  because  they  turn 
the  aarae  way. 

If  the  velocity  ratio  b to  be  constant,  as  in 
Willis’s  Class  A,  the  wheels  must  be  circular; 
and  tbia  b the  most  common  foitn  for  wheels.  ’ 

If  the  velocity  ratio  b to  be  variable,  as  in 
Willis’s  Class  B,  the  figures  of  the  wheels  arc  a 
pair  of  rolling  curves,  subject  to  the  condition 
that  the  distance  between  their  poles  (which  are 
the  centres  of  rotation)  shall  be  constant. 

The  following  b the  geometrical  relation 
which  must  exbt  between  such  a pair  of  curves. 

See  fig.  10. 

Let  Cj,  C,  be  the  poles  of  a pair  of  rolling 
curves;  Tj,  T,  any  pair  of  points  of  contact ; U„  any  other 
pair  of  points  of  contact.  Then,  for  every  possible  pair  of  points 
of  contact,  the  two  following  equations  must  le  simultaneously 
fulfilled: — 

Sum  of  radii,  C,U,  + C.U.  - C\T.  + C,T,  - constant ; 

are,  ltU|“TxUi (17). 


Complete  tha  parallelogram  OAjEA, 
is  lins  of  contact  required. 


whose  axes  theyare  taken, 
the  diagonal  OET  will  be  the  line  of  contact  reqn 

When  the  velocity  ratio  it  variable,  the  line  of  contact  will  shift 
its  position  in  the  plane  C,OC„  and  the  wheels  will  be  cones,  with 
eccentric  or  irregular  bases.  1 n every 
case  which  occuis  in  practice,  how- 
ever, the  velocity  ratio  b constant ; 
the  line  of  cont*cl  b constant  in 
position,  and  the  rolling  surfaces  of 
the  wheels  are  regular  circular  cones 
(when  they  are  called  herd  wheels)  \ 
or  one  of  a pair  of  wheels  may  have 
a flat  disk  for  its  rolling  surface,  as 
W,  in  fig.  12,  in  which  case  it  b a 
disk  wheel.  The  rolling  surfaces  of 
actual  wheels  consist  of  frosts  or 
tones  of  the  complete  cones  or  disks, 
as  shown  by  W.,  W,  in  figs.  11  and 
12. 

62.  Sliding  Contact  (lateral);  Skew- 


Tig.  11. 

.Bevel  Wheels.—  An  hyperboloid  of  revolution  b a surface  resembling 


Fig.  10. 


A condition  equivalent  to  the  above,  and  necessarily  connected 
with  it,  is,  that  at  each  pair  of  poipta  of  contact  the  inclinations  of  . 
the  curves  to  their  radii -vectores  shall  be  equal  and  contrary  ; or,  1 
denoting  by  r„  r,  the  radii-vectores  at  any  given  pair  of  points  of 
contact,  and  t the  length  of  the  equal  arcs  measured  from  a certain 
fixed  pair  of  points  of  contact— 

dr.  dr. 


ds 


a «); 


which  b ths  differential  equation  of  a pair  of  rolling  enrves  whose 
poles  are  at  a constant  dbtattc*  apart 

For  full  details  as  to  rolling  curves,  sea  Willis’s  work,  already 
mentioned,  and  Clerk  Maxwell' s paper  on  Bolling  Curves  in  the 
Transactions  of  the  Royal  Society  of  Edinburgh,  1849. 

A rack,  to  work  with  a circular  wheel,  most  be  straight  To  work 
with  a wheel  of  any  othtr  figure,  its  section  must  be  a rolling  carve, 
subject  to  the  condition  that  the  perpendicukr  distance  fiomUhe 
pole  or  centre  of  the  wheel  to  a straight  line  parallel  to  the  direction 
of  the  motion  of  the  rack  shall  bo  constant,  Let  r,  be  the  radius- 
vector  of  a point  of  contact  on  the  wheel,  x,  the  ordinate  from  the 
straight  Lins  before  mentioned  to  the  corresponding  point  of  contact 
on  the  rack.  Then 


ds  ds 


(18) 


b ths  dfffsrsntbl  equation  of  the  pair  of  rolling  carves. 

• To  illustrate  this  subject,  if1  stay  be  mentioned  that  an  ellipse 
rotating  about  one  focus  rolls  completely  round  in  outside  gearing 
with  an  equal  and  similar  ellipse  also  rotating  about  one  focus,  the 
distance  between  the  axes  of  rotation  being  equal  to  the  major  axis 
_ . , , . 1 + eccentricity  . 

of  the  ellipses,  and  the  velocity  ratio  varying  from  j - eccentricity  j 

to  ; su  hyperbola  rotating  about  its  •further  focus  ^ 

1 + eccentricity  ’ t 

rolb  in  inside  gearing,  through  a limited  arc,  with  an  equal  and  > 
simlbr  hyperbola  touting  aoout  its  nearer  focus,  the  distance 
between  the  axes  of  rotation  being  equal  to  the  axis  of  the  hyper- 
bolas, and  the  velocity  ratio  varying  between  and 

unity  ; and  a parabola  rotating  abont  its  foctis  rolls  with  an  equal 
and  similar  parabola,  shifting  parallel  to  its  directrix. 

61.  Conical  or  Bexd  and  Disk  Wheels. — From  Principles  III. 
and  VI.  of  sect  49  it  appears  that  the  angular  velocities  of  a pair 
of  wheeb  whose  axes  meet  in  a point  are  to  each  other  inversely  as 
the  sines  of  the  angles  which  the  axes  of  the  wheels  make  with  the 
line  of  contact  Hence  follows  the  following  construction  (figs.  11 
and  12). — Let  0 be  the  apex  or  point  of  meeting  of  ths  two  axe* 
OC.,  OCr  The  angular  velocity  ratio  being  given,  it  b required  to 
find  tbs  line  of  contact.  On  OCt,  OC,  take  lengths  OAj,  OA,,  re- 
spectively proportional  to  tbs  augvl*.*'  velocities  of  the  pieces  on 


a sheaf  or  a dice  box,  generated  by  the  rotation  of  a straight  lias 
round  an  axb  from  which 

it  is  «t  a constant  distance.  ^~\'1 

and  to  which  it  b inclined 
at  a constant  angle.  If  two 
such  hyperboloids,  equal 
or  unequal,  be  placed  in 
the  closest  possible  contact, 
as  in  fig.  13,  they  will  touch 
each  other  along  one  of  lCj 

tho  generating  straight  _ 

lines  of  each,  which  will  Fg*  11 

form  their  line  of  contact,  and  will  be  inclined  to  the  axes  AG. 
BH  in  opposite  directions.  The  axes  will  not  be  parallel,  nor  will 
they  intersect  each  other. 

The  motion  of  two  such  hyper- 
boloids, turning  in  contact  with  each 
other,  has  hitherto  been  clssecd 
amongst  cases  of  rolling  contact; 
bat  that  classification  b not  strictly 
correct,  for,  although  the  component 
velocities  of  a pair  of  points  of  con- 
tact in  a direction  at  right  angles  to 
the  line  of  contact  are  equal,  still, 
as  the  axes  are  neither  parallel  to 
each  other  nor  to  the  line  of  contact,  the  velocities  of  a pair  of 
points  of  contact  have  components  along  the  line  of  contact  which 
are  unequal,  and  their  difference  constitutes  a lateral  sliding. 

Thu  directions  and  positions  of  tho  axes  being  given,  and  the  re- 
quired angular  velocity  ratio,  the  following  construction  serves  to 
determine  the  line  of  contact,  by  whoae  rotation  round  ths  two  axes 
respectively  the  hyperboloids  are  generated  :< 

In  fig.  14,  let  B,Cj,  B,C,  be  the  two  a 

rpcndicular.  Through  any  point 
in  this  common  perpend icubr 
draw  OAj  parallel  to  B,C,  and  OA, 
parallel  to  B,Ca ; make  those  line* 
proportional  to  the  angular  veloci- 
ties about  the  axes  to  which  they 
are  respectively  parallel ; complete 
the  parallelogram  OA J£A,,  and 
draw  the  diagonal  OE ; divide 
BjB,  in  D into  two  parta,  inversely 
proportional  to  the  angular  veloci- 
ties about  the  axes  which  they  re- 
spectively adjoin ; through  D paral- 
lel to  Ofe  draw  DT.  Tab  will  ba 
the  line  of  contact. 

A pair  of  thin  frusta  of  a pair  of 
hyperboloids  are  used  in  practice 
to  communicate  motion  between  a 
pair  of  axes  neither  parallel  nor  intersecting,  and  are  called 
skew-herd  wheels.  _ . 

In  skew  bevel  wheels  the  properties  of  a line  of  connexion  are 
not  possessed  by  every  line  traversing  the  line  of  contact,  but  only 
by  every  line  traversing  the  line  of  contact  at  right  •D8*e*- 

If  the  velocity  ratio  to  be  communicated  were  variable,  the  point 
P would  alter  its  position,  and  the  line  DT  its  direction,  at  different 
periods  of  the  motion,  and  the  wheels  would  be  hyperboloids  of  an 
eccentric  or  irregular  croaa-section  ; but  forms  of  tub  kind  are  not 
used  in  practice.  . m . 

63.  Sliding  Contact  ( circular ) : Grooved  Wheels  — As  the  ad- 
hesion or  friction  between  a pair  of  smooth  wheels  is  seldom  sufficient 
to  prevent  their  slipping  on  each  other,  contrivances  are  need  to 
increase  their  mutual  h id.  One  of  those  constats  in  formin*  the 
nn  of  each  wheel  into  a series  of  alternate  ndgee  and  grooves 


Fig.  13. 


BXB|  their  common 


Fig.  14. 
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Crallcl  to  the  plauo  of  rotation  ; it  in  applicable  to  cylindrical  and 
vel  wheels,  out  uot  to  skew-bevel  wheels.  The  corajarative 
motion  of  a pair  of  wheels  so  ridged  nod  grooved  is  the  same  with 
that  of  a pair  of  smooth  wheels  in  rolling  contact,  whoso  cylindrical 
or  comoAi  wirfac*.**  lie  mid  nay  between  the  tops  of  the  ndges  and 
bottoms  of  the  grooves,  and  those  ideal  smooth  surfaces  arc  called 
the  pilch  surfaces  of  tho  wheel*. 

The  relative  motion  of  the  faces  of  contact  of  the  ridges  ami  1 
grooves  is  a rotatory  sliding  or  grinding  motion,  about  the  line  of 
contact  of  the  pitch-surfaces  os  an  instantaneous  axis. 

Grooved  wheels  have  hitherto  been  hut  little  used. 

54.  Sliding  Contact  (direct) : Teeth  of  Wheels,  their  S umber  and 
Pitch. — Tho  ordinary  method  of  connecting  a pair  of  wheels,  or  a J 
wheel  and  a rack,  and  the  only  method  which  insures  the  exact 
maintenance  of  a given  numerical  velocity  ratio,  is  by  means  of  a 
■erica  of  alternate  ridges  and  hollows  parallel  or  nearly  parallel  to 
the  successive  lines  of  contact  of  the  ideal  smooth  wheels  whose 
velocity  ratio  would  be  the  same  with  that  of  the  toothed  wheels 
Tho  ridges  are  called  teeth  ; tho  hollows,  spaces.  Tho  teeth  of  tho 
driver  push  thoeo  of  the  follower  before  them,  and  in  to  doing 
sliding  takes  place  between  them  iu  a direction  across  their  lines 
of  contact.  » 

The pitch-surfaces  of  a pair  of  toothed  wheels  arc  the  ideal  smooth 
surfaces  which  would  have  the  same  comparative  motion  by  rolling 
contact  that  the  actual  whet’s  have  by  the  sliding  contact  of  their 
teeth  The  pitch-circles  of  a pair  of  circular  toothed  wheels  are 
sections  of  their  pitch -surfaces,  made  for  spit  r -wheels  (that  is,  for 
wheels  whose  axes  are  parallel)  by  a plane  at  right  angles  to  the  axes, 
and  for  bevel  wheels  by  a sphere  described  about  the  common  apex. 
For  a pair  of  akew-bevcl  wheels  tho  pitch-circles  are  a pair  of  con- 
tiguous rectangular  seciiona  of  the  pitch-surfaces.  The  pitch-point 
is  the  point  of  contact  of  the  pitch -circles. 

The  pitch-surface  of  a wheel  lies  intermediate  between  the  points 
of  the  teeth  and  the  bottom#  of  the  hollows  between  them.  ‘Hist 
part  of  the  acting  surface  of  a tooth  which  proiect*  bevoi  ' the  pitch- 
surface  is  called  the  face  ; that  part  which  lies  within  the  pitch- 
surface,  thejfauk. 

Teeth,  when  not  otherwise  specified,  are  understood  to  be  made 
In  one  piece  with  the  wheel, — the  material  being  generally  cast-iron, 
brass,  or  bronze.  Separate  teeth,  fixed  into  mortises  in  the  rim  of 
the  wheel,  are  called  cogx  A pinion  is  a small  toothed  wheel ; a 
trundle  is  a pinion  with  cylindrical  stares  for  teeth. 

The  radios  of  the  pitch-circle  of  a wheel  is  called  the  geometrical 
radius  ; a circle  touching  the  ends  of  the  teeth  is  railed  the  adden- 
dum circle,  and  its  radius  the  real  radius ; the  difference  between 
these  radii,  being  the  projection  of  the  teeth  beyond  the  pitch -surface, 
is  called  the  addendum. 

The  distance,  measured  along  the  pitch-circle,  from  the  face  of 
one  tooth  to  the  face  of  the  next,  is  called  the  pitch.  The  pitch 
end  the  number  of  teeth  in  wheels  are  regulated  by  the  following 
principles:-* 

I.  In  wheels  which  rotate  continuously  for  oue  revolution  or 
more,  it  is  obviously  necessary  that  the  pitch  should  be  aw  aliquot 
part  of  the  circumference. 

In  wheels  which  reciprocate  without  performing  a complete 
revolution  this  condition  is  not  neoeseanr.  Such  wheels  are  called 
met  or  s. 

II.  In  order  that  a pair  of  wheels,  or  a wheel  and  a rack,  may 
work  correctly  together,  it  is  in  all  caaca  essential  that  the  piUA 
should  be  the  same  in  each. 

III.  Hence,  in  any  pair  of  circular  wheels  tihich  work  together, 
the  numbers  of  teeth  in  a complete  circumference  are  directly  as 
tbs  radii  and  inversely  as  the  angular  velocities. 

IV.  Hence  also,  in  any  pair  of  circular  wheels  which  rotate  con- 
tinuously for  one  revolution  or  more,  the  ratio  of  the  numbers  of 
teeth  and  its  reciprocal  the  angular  velocity  ratio  must  be  ex- 
pressible in  whole  numbers. 

From  this  principle  arise  problems  of  a kind  which  will  be 
referred  to  in  treating  of  Trains  of  Mechanism. 

V.  Let  it,  N be  the  respective  numbers  of  teeth  in  a pair  of 
wheels,  N being  tbe  greater.  Let  t,  T be  a pair  of  teeth  in  the 
■mailer  and  larger  wheel  respectively,  which  at  a particular  instant 
work  together.  It  is  required  to  find,  first,  how  many  pairs  of 
teeth  must  pass  the  line  of  contact  of  tbe  pitch-surfaces  before  t and 
T work  together  again  (let  this  number  be  called  a) ; and,  secondly, 
with  hop  many  different  teeth  of  the  larger  wheel  the  tooth  t will 
work  at  different  times  (let  this  number  be  called  5);  thirdly, 
with  how  many  different  teeth  of  the  smaller  wheel  the  tooth  T 
will  work  at  different  times  (let  this  be  called  e). 

Case  1.  If  n is  a divisor  of  N, 

; e-1 (10). 

Case  2.  If  the  greatest  common  diviaor  of  N and  ft  be  d,  a 
Dumber  leas  than  ft,  so  that  n - md,  N - Mrf ; then 

« — mN  — Ma— Mmcf ; 6— M:  e-m  . . . (211. 


Case  3 If  X and  it  be  prime  to  each  other. 

a-jiN;4*N:«-ft  . . . 
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It  is  considered  desirable  by  millwrights,  wills  a view  to  the  pro 
serration  of  tbe  uniformity  of  shape  of  tha  teeth  of  a pair  of  wheels, 
that  each  given  tooth  in  ono  wheel  should  work  with  as  many 
different  teeth  in  the  other  wheel  as  possible.  They  thorefore  study 
that  the  numbers  or  teeth  in  each  pair  of  wheels  which  work 
together  shall  either  be  prime  to  each  other,  or  shall  have  theii 
greatest  common  divisor  as  srualj  as  is  consistent  with  a velocity 
ratio  suited  for  the  purposes  of  the  machine. 

65.  Sliding  Contact — Forms  of  the  Teeth  of  Spur-wheels  and 
Racks. — A line  of  connexion  of  two  piecaa  in  sliding  contact  is  a 
line  perpendicular  to  their  sur- 
faces at  a point  where  they 
touch.  Bearing  this  in  mind, 
the  principle  of  the  com- 
parative motion  of  a pair  of 
teeth  belonging  to-  a pair  of 
spur-wheels,  or  to  asnur-wheel 
and  a reck,  is  found  ny 'apply- 
ing the  principle*  stated  gene-  3 
rally  in.  sects.  44  ami  47  to  the 
case  of  parallel  axes  for  a pair 
of  spur-wheels,  and  to  the  case 
of  an  axis  perpendicular  to  tho 
direction  of  shifting  for  a 
wheel  and  a rack. 

In  fig.  15,  let  C„  C,  be  the 
centres  of  a pair  of  spur* 
wheels;  B,IB\,  B,I  ^portions 
of  their  pitch-circles,  touch- 
ing st  1,  the  pitch-joint.  Let 
the  wheel  1 be  the  driver,  and 
the  wheel  2 tho  follower.  ' -•  # 

Let  DjTBjA,,  DtTB,A,  be  the  positions,  at  a given  instant,  of 
the  acting  aunaces  of  a pair  of  teeth  in  the  driver  sad  follower 
respectively,  touching  each  other  at  T ; tbe  line  of  connexion  of 
those  teeth  is  P,P*  perpendicular  to  their  surfaces  stT.  LetC,P„ 
C,Pt  be  perpendiculars  let  fall  from  Cu  centres  of  the  wheels  on 
the  line  of  contact  Then,  by  sect  46,  the  angular  velocity- 
ratio  is 


>FV5- 


(23k 


The  following  principles  regulate  the  forms  of  the  teeth  and  their 
relative  motions : — 

I.  The  angular  velocity  ratio  due  to  the  sliding  contact  of  the 
teeth  will  be  the  same  with  that  due  to  the  rolling  contact  of  tbe 
pitch-drclea,  if  the  line  of  connexion  of  the  teeth  cuts  the  line  of 
centres  st  tbe  pitch -point 

For,  let  PiPa  cut  the  line  of  centres  at  I ; then,  by  similar 
triangles, 

«i : «t  ::  CaPt  t CtPj  1: IC, ::  IC,  . . . 124); 
which  la  also  the  angular  velodty  ratio  due  to  the  rolling  contact 
of  the  circles  B.IB\,  B,IB'r 

This  priu  ciple  determines  the  forms  of  all  teeth  of  spur-wheels. 
It  also  determines  the  forms  of  the  teeth  of  straight  recks,  if  on# 
of  the  centres  be  removed,  and  a straight  line  Elfc , paridlel  to  the 
direction  of  motion  of  the  reck  anu  perpendicular  to  C-lCj,  be 
substituted  for  a pitch-circle. 

II.  The  component  of  tbe  velocity  of  the  point  of- contact  of 
the  teeth  T along  the  line  of  connexion  is 

•1  ■ c,r,-«,  c,p, (2i). 

III.  The  relative  velocity  jwrpendicalar  to  P|Pf  of  the  teeth  at 
their  point  of  coutact, — that  is,  their  velocity  qf  sliding  on  each 
other, — is  found  by  supposing  one  of  the  wheel*,  such  as  1,  to  be 
fixed,  the  line  of  centres  C,C,  to  route  backwards  rota*1  C,  with 
the  angular  velocity  and  the  wheel  2 to  route  round  Ca  as  before, 
with  the  angular  velocity  ay  relatively  to  the  line  of  centres  C,C„ 
so  os  to  have  tbe  same  motion  as  if  lU  pitch-circle  rolled  on  the 
pitch-circle  of  the  first  wheel.  Thus  the  relative  motion  of  tha 
wheels  it  unchanged  ; but  1 is  considered  as  fixed,  and  2 has  the 
total  motion  given  bjr  the  principles  of  sect*.  37  and  SB, — that  is, 
a roUtion  alwut  the  inatanUneoua  axis  I,  with  the  angular  velocity 
«.  + Of  Hence  tbe  velocity  qf  sliding  is  that  doe  to  this  roUtion 
aoout  I,  with  tbe  radius  IT  ; that  is  to  say,  iU  value  is 

(*,  + *,>.  IT (MU 

so  that  It  la  greater  the  farther  the  point  of  contact  i*  from  the 
line  of  centres  ; and  at  the  instant  whan  that  point  panes  the  line 
of  centres,  and  coincide*  with  the  pitch-point,  the  velocity  of  sliding 
is  null,  and  the  action  of  the  teeth  is,  for  the  instant,  that  of  rolling 
contact 

IV.  The  path  qf  contort  la  the  line  traversing  the  various  poaitioa# 
of  the  point  T.  U tha  line  of  connexion  preserve*  always  tbe  same 
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position,  the  path  of  contact  coincide*  with  it,  and  U straight ; in 
other  cases  the  path  of  contact  is  curved. 

It  is  divided  by  the  pitch-point  I into  two  parts,—-  the  arc  or  line 
ef  approach  described  by  T in  approaching  tne  Line  of  centre*,  and 
the  are  or  line  of  recess  described  by  T after  having  pasted  the 
lint  of  centres. 

During  the  approach,  the  tank  DXB,  of  the  driving  tooth  drivet 
the  face  D,B,  of  the  following  tooth,  and  the  teeth  are  eliding 
toioards  each  other.  Daring  the  recess  (in  which  the  position  of 
the  teeth  is  exemplified  in  the  figure  by  carves  marked  with 
accented  letters),  the  face  B'jA',  of  the  driving  tooth  drives  the 
flank  B'.A',  of  the  following  tooth,  and  the  teeth  are  sliding  from, 
*«aeh  oth*r. 

The  path  of  contact  is  bounded  where  the  approach  commences 
by  the  addondum-circle  of  the  follower,  and  where  the  rece*  ter- 
minates by  the  addondum-circle  of  the  driver.  The  length  of  the 
path  of  contact  ahonld  be  such  that  there  shall  always  be  at  least 
one  pair  of  teeth  in  contact ; and  it  is  bettor  iti  11  to  make  it  ao  long 
that  there  shall  always  be  at  least  two  pain  of  teeth  in  contact. 

V.  The  obliquity  of  the  action  of  the  teeth  is  the  angle  EIT- 
IC.P,-IC,Pr 

In  practice  it  is  foood  desirable  that  the  mean  value  of  the 
obliquity  of  action  daring  the  contact  of  teeth  Bhould  not  exceed 
15’,  nor  the  maximum  value  80°. 

It  is  unnecessary  to  give  separate  figures  and  demonstrations  for 
instdc  gearing.  The  only  modification  required  in  the  forraul*  is, 
that  in  equation  29  the  difference  of  the  angular  velocities  should 
be  substituted  for  their  sum. 

66.  Involute  Teeth.—  The  simplest  form  of  tooth  which  fulfils  the 
conditions  of  sect  55  is  obtained  in  tbs  following  manner  (see  fig. 
16).  Let  Ct,  C,  be  the  centres  of  two  wheels,  B,lB'j,  B,1B',  their 
pitch-circle*,  I the  pitch-point ; let  the  obliquity  of  action  of 
the  tseth  be  constant,  so  that  the  same  straight  line  RIP,  shall 
rap  reseat  at  once  the  constant  line  of  connexion  of  teeth  and  the 
path  of  contact  Draw  CxPj»  C,P,  perpendicular  to  P,IP„  and 
with  those  line*  as  radii  describe  about  the  centres  of  the  wheels 
the  circles  D,Dt,  D-D1,,  called  ban-circles.  D is  evident  that  the 
radu  of  the  base-circles  bear  to  each  other  the  same  proportions 
the  radii  of  the  pitch -circles,  and  also  that 


C,Pj  — IC,  . cos  obliquity  ) 
CjPj-IC,.  cos  obliquity  ) 


(27)- 

(The  obliquity  which  is  found  to  answer  best  in  practice  is  about 
Iff* ; its  cosine  is  about  H.  “d  its  sine  about  f.  These  values, 
though  not  absolutely  exact, 
are  near  enongh  to  tne  truth 
for  practical  purposes. ) 

Suppose  tfrt  ttwe-circlos  to 
be  a pnir  of  circular  pullers 
connected  by  means  of  a*cord 
whose  course  from  pulley  to 
pulley  is  Fjir,.  As  the  line 
of  connexion  of  those  pulleys 
is  the  same,  with  that  of  the 
proposed  teeth,  they  will  rotate 
with  the  required  velocity  ratio. 

Now,  suppose  a tracing  point 
T to  be  fixed  to  the  cord,  so  as 
to  be  carried  along  the  path  of 
contact  P,IP„  that  point  will 
trace  on  s plane  rotating  along 
with  the  wheel  1 part  of  the  in- 
volute of  the  base-circle  D,iy,, 
and  on  a plane  rotating  along 
with  the  wheel  2 part  of  the 
involute  of  the  base-circle 


Fig,  16. 


D.D'*,  ; and  the  two  curves  so  traced  will  always  touch  each  other 
in  tho  required  point  of  contact  T,  and  sill  therefore  fulfil  the  con- 
dition required  by  Principle  I.  of  sect  55. 

Consequently,  one  of  the  forms  suitable*  for  the  teeth  of  wheels  is 
the  involute  of  a circle  j and  the  obliquity  of  the  action  of  such 
teeth  is  the  angle  whoso  cosine  is  the  ratio  of  the  radius  of  their 
base-circle  to  that  of  the  pitch -circle  of  the  wheel. 

All  involute  teeth  of  the  same  pitch  work  smoothly  together. 

To  find  the  length  of  the  path  of  contact  on  either  sido  of  tho 
pitch-point  I,  it  ia  to  he  observed  that  the  distance  between  tho 
front*  of  two  successive  teeth,  as  measured  along  P,IP*.  is  less  than 
the  pitch  in  the  ratio  of 'cos  obliquity:  1 ; and  consequently  that, 
if  distances  equal  to  tho  pitch  te  marked  ofT  cither  wav  from  1 
towards  P1  and  P,  respectively,  as  the  extremities  of  the  path  of 
contact,  and  if,  according  to  jPrinciple  IV.  of  sect.  65,  the  adden- 
dum-circles  be  deocri bed  tk rough  the  points  so  found,  there  will 
always  be  at  least  two  pairs  of  teeth  in  action  at  once.  In  practice 
it  is  usual  to  make  the  path  of  contact  somewhat  longer,  vi/.,  about 
2,\th  time*  the  pitch  ; and  with  this  length  of  path,  and  the 
obliquity  already  mentioned  of  144',  the  addendum  is  about  ^jths 
of  the  pitch. 


[applied  mechanics, 

*-!vetPtW.*  mc* ’ towoHc  correctly  with  wheels  having  involats 
teeth,  should  have  plane  surfaces  perpendicular  to  the  line  of  con- 
nexion,  and  consequently  making  with  the  direction  of  motion  ot 
actions  **  to  t*ie  complement  of  the  obliquity  of 

67.  Teeth  for  a given  Path  of  Contact— Mr  Sony's  Method.— In 
the  preceding  section,  the  form  of  the  teeth  ia  found  by* assuming  a 
figure  for  the  path  of  contact,  viz.,  the  straight  line.  Any  other 
convenient  figure  may  be  assumed  for  the  path  of  contact,  and  the 
corresponding  faints  of  the  teeth  found  by  determining  what  curves 
a point  T,  moving  along  the  assumed  path  of  contact,  will  trace  on 
two  disks  rotating /ound  the  centres  of  the  wheels  with  angular 
velocities  bearing  that  relation  to  the  component  velocity  of  T along 
Tl,  which  is  given  by  Principle  II.  of  Beet  55,  and  by  equation  Zb. 
Tlus  method  of  finding  the  forms  of  the  teeth  of  wheels  forms  the 
subject  of  an  elaborate  and  most  interesting  treatise  by  Mr  Edward 
Bang. 

All  wheels  having  teeth  of  the  came  pitch,  traced  from  the  asms 
path  of  contact,  work  correctly  together,  and  are  said  to  belong  to 
tbs  same  set  ® 

68.  Teeth  traced  by  Rolling  Cmrct.—lt  any  curve  R (fig.  17)  be 

rolled  on  the  inside  of  the  pitch-cirels  BB  of  a wheel,  it  appears, 
from  sect  37,  that  the  instantaneous  axis  of  tho  rolling  cum  at  any 
instant  will  be  at  the  1 

point  I,  where  it  touches 
the  pitch-circle  for  the  B 
moment,  and  that  con- 
sequently the  lino  AT,  X‘ 
traced  by  a tracing- 
point  T,  fixed  to  the 
rolling  curve  upon  the 
plane  of  the  wheel,  wilL 
tie  everywhere  perpen- 
dicular to  the  straight 
lino  TI ; so  that  tho 
traced  curve  AT  will  be  Fig.  17. 

suitable  for  the  flank  of  a tooth,  in  which  T is  the  point  ot  oontan 
oomsponding  to  the  position  1 of  the  pitch-point.  If  the  same 
railing  curve  R,  with  the  same  tracing- point  T,  be  Tolled  on  the 
outside  of  any  other  pitch-circle,  it  will  have  the  face  of  a tooth 
suitable  to  work  with  the  flank  AT. 

In  like  manner,  if  either  the  same  or  any  other  rolling  cum  R 
be  rolled  the  opposite  way,  on  the  outside  of  the  pitch -circle  BB,  bo 
that  the  tracing  point  T shall  start  from  A,  it  will  trace  the  face 
AT  of  a tooth  suitable  to  work  with  a flank  traced  by  rolling  the 
same  curve  R'  with  the  same  tracing-point  T inside  any  other  pitch 

The  figure  of  the  path  cd  contact  is  that  traced  cm  a fixed  plane  by 
the  tracing-point,  when  the  rolling  cum  is  rotated  in  such  a manner 
as  always  to  touch  a fixed  straight  line  EIE  (or  E'l'E'.  as  the  case 
rosy  be)  at  a fixed  point  I (or  T). 

If  the  same  rolling  curve  and  tracing  point  be  used  to  trace  both 
the  faces  and  the  flanks  of  the  teeth  of  a number  of  wheels  o i 
different  sue*  but  of  the  same  pitch,  all  thorn-  wheels  will  wuvk 
correctly  together,  and  will  form  a set  The  teeth  of  a rack,  of  the 
same  net,  am  traced  by  rolling  the  rolling  curve  ou  both  aides  of  s 
straight  line. 

The  teeth  of  wheels  of  any  figure,  as  well  as  of  circular  wheels, 
may  be  traced  by  rolling  curves  on  their  pitch -surfaces ; and  all 
teeth  of  the  same  pitch,  traced  by  the  same  rolling  curve  with  the 
same  tracing-point,  will  work  together  correctlyi?  their  pitch-aur- 
faces  are  in  rolling  contact. 

69.  Epieycloidal  Teeth. — The  most  convenient  rolling  curve  is 
the  circle.  The  path  of  contact  which  it  traces  is  identical  with 
itself  ; and  the  flanks  of  the  teeth  are  internal  and  their  (see*  e* 
ternal  epicycloids  for  wheels,  — 

and  both  flanks  and  faces  are 
cycloids  for  a rack. 

For  a pitch-circle  of  twice 
the  radius  of  the  rolling  or 
describing  circle  (as  it  ia  called) 
tho  internal  epicycloid  ia  a 
straight  lino,  being,  in  fact,  a _ 
diameter  of  the  pitch  circle,  so 
that  the  flanks  of  the  teeth  for 
such  a pitch-circle  are  planes 
radiating  from  the  axis.  For 
a smaller  pitch-circle  tlic  flanks 
would  be  convex  and  incurved 
or  undercut,  which  would  be 
inconvenient ; therefore  the 
smallest  wheel  of  a set  should 
have  its  pitch -circle  of  twice 
the  radius  of  the  describing 

circle,  so  that  the  flanks  may  be  either  straight  or  ooncuv* 

In  fig.  13,  let  BB'  be  part  of  the  pitch-circle  of  a wheel  with  eri 
cycloidal  teeth  ; CIC  the  line  of  centre*  : I the  pitch-point  • E1A 
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a straight  tangent  to  thepitch-circle  at  that  point;  R the  internal 
and  R*the  equal  external  describing  circles,  an  placed  as  to  touch 
the  pitch-circle  and  each  other  at  I.  Let  DID'  be  the  path  of  con- 
tact, consisting  of  the  arc  of  approach  DI  and  the  arc  or  recess  ID'. 
In  order  that  then  may  always  ba  at  least  two  pairs  of  teeth  in 
action,  each  of  those  arcs  should  be  equal  to  the  pitch. 

The  obliquity  of  the  action  in  passing  the  line  of  centres  is  no- 
thing; the  maximum  obliquity  is  the  angle  E1D-ETD:  and  the 
mean  obliquity  is  one-half  of  tnat  angle. 

It  appears  from  experience  that  the  mean  obliquity  should  not 
exceed  15*  : therefore  tho  maximum  obliquity  ahould  be  about  50"; 
therefore  trie  equal  arcs  DI  and  ID'  ahould  each  be  one-sixth  of  a 
circumference  ; therefore  the  circumference  of  the  describing  circle 
should  be  six  times  the  pitch. 

It  follr-rs  that  the  smallest  pinion  of  a set  in  which  pinion  the 
flanks  arc  straight  should  hare  twelrc  teeth. 

60.  Nearly  Bpieyeloidal  Teeth — Willis'*  Method, — To  facili- 
tate the  drawing  of  epicycloid*]  teeth  in  practice,  Willi*  has 
shown  bow  to  approximate  to  their  figure  by  means  of  two  circular 
area, — one  concave,  for  the  flank,  and  the  other  convex,  for  the 
fnce, — and  each  having  for  its  radius  the  mean  radius  of  curvature 
of  the  epicycloids!  arc.  Willin'*  formulae  are  founded  on  the  fol- 
lowing properties  of  cpicvcloide  : — 

Let  K be  the  radius  of  the  pitch-circle  ; r that  of  the  describing 
circle  ; 9 tho  augle  made  by  the  normal  TI  to  the  epicycloid  at  a 
given  point  T,  with  a tangent  to  the  circle  at  I ; that  is,  the 
obliquity  of  the  action  at  T. 

Then  the  radius  of  curvature  of  the  epicycloid  at  T ts— 

For  an  internal  epicycloid,  p — 4r sin®  *v—~ r ) 

L . . . (m). 

For  an  external  epicycloid,  p'— 4rsin0  p— — j 

Also,  to  Gild  the  position  of  the  centre*  of  curvature  relatlraly  to  the 
pitch -circle,  we  nave,  denoting  tho  chord  of  the  describing  circle 
TI  by  e,  c—  2r  sinff  ; and  therefore 


For  the  flank,  p - c — 2r  sin 

K-  2r 

.....  R 


(»). 


For  the  faoe,  o v — ^ .IU  

fc  + 2r 

For  the  proportions  approved  of  by  Willi*,  slnff-J  nearly; 
r-p  (the  pitch)  nearly  ; c- Jp  nearly  ; and,  if  N be  the  number  of 

teeth  in  the  wheel,  jj  — nearly  ; therefore,  approximately, 

p y 


pme~i  fnr& 
, p y 
r -e“*  ' K + 12 


(SO). 


Flj.  1». 


Hence  the  following  construction  (fig.  18).  Let  BB  be  part  of  tire 
pitch-circle,  and  a the  point  where  a tooth  is  to  cross  it.  Set  off 
ab  —ac  — kp.  Drew  radii  l-d, 

<e ; draw  fb,  eg,  making  angles 
of  75fc‘  with  thoae  radlL 
Hake  ft/— p'  -e,  cg  — p-c. 

From  /,  with  the  radius  fa, 
draw  the  circular  arc  ah ; 
from  g.  with  the  radius  ga, 
draw  tho  circular  arc  ale. 

Then  ah  is  the  face  and  mb  tho 
flank  of  the  tooth  required. 

To  facilitate  the  application 
of  this  rule,  Willis  pt  dished 
tables  of  p-e  and  p'-e,  and  invented  an  instrument  called  the 
"odontograph.” 

61.  Trundles  and  Pin-Wkeels.  — If  a wheel  or  trundle  have  cylin- 
drical pins  or  staves  for  troth,  tho  faces  of  the  teeth  of  a wheel 
suitable  for  driving  it  are  described  by  first  tracing  external  epi- 
cycloids,  by  rolling  the  pitch-circle  of  tho  pin-wheel  or  trundle  on 
ihe  pitch-circle  of  the  driving-wheel,  with  the  centre  of  a stave  for 
a tracing-point,  and  then  drawing  curves  parallel  to,  and  within 
the  epicycloids,  at  a distance  from  them  equal  to  the  radius  of  a 
stave.  Trundles  having  only  six  staves  will  work  with  largo 
wheels. 

62.  Backs  of  Teeth  and  Spaces . — Toothed  wheels  being  in  general 
intended  to  rotate  either  wav,  tho  backs  of  the  teeth  are  made 
similar  to  the  fronts.  The  space  between  two  teeth,  measured  on 
the  pitch-circle,  is  made  about  $th  port  wider  than  the  thickness  of 
the  tooth  on  th-  J^tch -circle  ; that  is  to  say, 

Thickness  of  tooth  — -jV  pitch  ; 

Width  of  space  — ^ pilch. 

The  difference  of  tV  of  the  pitch  is  called  the  baek-lash,  Tho 
clearance  allowed  between  the  points  of  teeth  and  the  bottoms  of 
the  spaces  bstwesn  the  teeth  of  the  other  wheel  is  ibout  ^th  of  the 
jJtch. 


05.  Stepped  and  Helical  Teeth—  Hooke  invented  the  making 
of  the  fronts  of  teeth  in  a series  of  steps  with  a view  to  increase  ths 
smoothness  of  action.  A wheel  thus  formed  resembles  in  shape  t 
serin  of  equal  and  simitar  toothed  disks  placed  side  by  side,  with 
the  teeth  or  each  a little  behind  thorf  of  the  preceding  disk.  Ht 
also  invented,  with  the  same  object,  teeth  whose  fronts,  instead  ol 
being  parallel  to  the  line  of  contact  of  the  pitch -circles,  cross  it 
obliquely,  so  as  to  be  of  a screw-like  or  helical  form.  In  wheel- 
work  of  this  kind  the  contact  of  each  pair  of  teeth  commences  at  the 
foremost  end  of  the  helical  front,  and  terminates  at  the  aftermost 
end;  and  the  helix  is  of  such  a pitch  that  the  contact  of  one  pair 
of  teeth  shall  not  terminate  until  that  of  the  next  pair  has  com- 
menced. 

Stepped  and  helical  teeth  hare  the  desired  effect  oi  increasing 
the  smoothness  of  motion,  but  they  require  more  difficult  and  ex- 
pensive wurkmandiip  than  common  teeth ; and  helical  teeth. are, 
besides,  open  to  the  objection  that  they  exert  a laterally  oblique 
pressure,  which  tends  to  increase  resistance,  and  unduly  strain 
the  machinery. 

64.  Teeth  'of  Bevel-  Wheels. — Tire  acting  surfaces  of  the  teeth  of 
bevel-wheels  are  of  the  conical  kind,  generated  by  the  motion  of  a 
line  passing  through  the  common  opex  of  the  pitch-coneo,  while  it* 
extremity  is  carried  round  the  outlines  of  the  cross  section  of  the 
teeth  made  by  a sphere  described  about  that  apex. 

The  operations  of  describing  the  exact  figures  of  the  teeth  of 
bevel -wheels,  whether  by  involutes  or  by  rolling  curves,  are  in 
every  respect  analogous  to  those  for  describing  the  figures  of  the 
teeth  of  apur-whccls,  except  that  in  the  cose  of  bevel* wheel*  all  those 
operations  are  to  ba  performed  on  the  surface  of  a sphere  described 
about  the  apex  instead  of  on  a plane,  substituting  poles  for  centres, 
and  great  circles  for  straight  tines. 

In  consideration  of  the  practical  difficulty,  especially  in  the  cose 
of  large  wheels,  of  obtaining  an  accurate  spherical  surface,  and  of 
drawing  upon  it  when  obtained,  the  following  approximate  method, 
proposed  originally  by  Tredgald,  is  generally  used 

Let  O (fig.  20)  be  the  common  apex  of  a pair  of  betel -wheels; 
OBjl,  OBfl  their  pitch  cones  ; OClt  OC.  their  axes  ; OI  their  line 
of  contact.  Perpendicular  to  01  draw  AjIA,,  cutting  the  axej  in 
Aj,  Af ; make  the  outer 
rims  of  tho  patterns  and 
of  the  wheel*  portions  of 
the  cones  AjBjI,  A.Btl,  of 
which  the  narrow"  zones 
occupied  by  the  teeth  will 
bo  sufficiently  near  to  a 
spherical  surface  described 
snout  O for  prartira!  pur- 
poses. To  find  the  figures 
of  the  teeth,  draw  on  a flat 
surface  circular  ares  ID,, 

ID.,  with  the  radii  A.l, 

Ajf;  those  arcs  will  be  the 
steselopments  of  ares  of  the 
pitch-circles  B,P,  B,' 


Fig.  20. 


, when  the  conical  surfaces  AjBiT,  A,B.T  are 
spread  out  flat,  describe  the  figures  of  teeth  for  the  developed 
arcs  as  for  a pair  of  spur-wheels  ; then  wrap  the  developed  arcs  un 
the  cones,  so  os  to  make  them  coincide  with  tho  pitch-circles,  and 
trace  the  teeth  on  the  conical  surfaces. 

65.  Teeth  of  Skew. Lett l W heels.  —The  crests  of  the  teeth  of  a 
ftkew-bevel  wheel  are  parallel  to  the  generating  straight  line  of  th# 
hyperboloidal  pitch -surface ; and  the  transverse  sections  of  the 
teeth  at  a given  pitch-circle  are  similar  to  those  of  the  teeth  of  * 
bevel -wheefw hose  pitch-surface  is  a cone  touching  tho  hyperholoidal 
surface  at  the  giren  circle. 

60.  Cams. — A earn  is  a single  t<Soth,  either  rotating  continuously 
or  oscillating,  and  driving  a sliding  or  turning  piece  either  con- 
stantly or  at  intervals.  All  the  principle*  which  have  been  stated 
in  sect.  55  a*  Icing  applicable  to  teeth  are  applicable  to  cams;  but 
In  designing  cams  it  n not  usual  to  determine  or  take  into  considera- 
tion the  form  of  the  ideal  pitch -surface,  which  would  give  the  tune 
comparative  motion  by  rolling  contact  that  the  cam  givea  by  sliding 
contact 

67.  Semes. — The  figure  of  a screw  Is  that  of  a convex  or  concava 
cylinder,  with  one  or  more  helical  projection*,  colled  threads, 
winding  round  it  Convex  and  concave  screws  are  distinguished 
technically  by  the  respective  names  of  male  and  female ; a abort 
concave  screw  is  called  a ntU  ; and  when  a seme  ia  spoken  of  with- 
out qualification  a e-?ntv.r  screw  is  usually  understood. 

The  relation  between  tho  adnw*  and  the  rotation,  which  compoae 
the  motion  of  a screw  working  in  contact  with  a fixed  screw  or 
helical  guide,  ba*  already  been  demonstrated  In  acct.  41  ; and  the 
same  relation  exist*  between  the  magnitudes  of  the  rotation  n»  a 
screw  about  a fixed  axis  and  the  advance  of  a shifting  nut  in  which 
it  rotates.  The  advance  of  the  nut  take*  place  in  the  opposite 
direction  to  that  of  the  advance  of  the  screw  in  the  case  in  which 
the  nut  is  fixed.  The  pitch  or  axial  pitch  of  a screw  baa  the  mean 
ing  assumed  to  it  ia  that  section,  vix,,  the  distance,  msaaured 
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parallel  to  tbe  axis,  between  the  corresponding  point*  in  two  auc- 
©efc*iv«  tarns  of  the  same  thread.  If,  therefore,  the  screw  hu 
several  equidistant  thread*,  the  true  pitch  is  equal  to  the  divided 
2x1  a i pitch,  as  measured  letweeu  two  adjacent  threads,  multiplied 
by  the  number  of  threads. 

If  a helix  be  described  round  the  screw,  crossing  each  turn  of  the 
thread  at  right  angles,  the  distance  between  two  corresponding 
poiuts  on  two  successive  turns  of  the  same  thread,  measured  along 
this  normal  helix,  may  be  called  the  normal  pitch  ; and  when  the 
screw  has  more  than  one  thread  the  normal  pitch  from  thread  to 
thread  may  be  called  the  normal  divided  pilch. 

The  distance  from  thread  to  thread,  measured  on  a circle  described 
about  the  axis  of  the  screw,  called  the  pitch-circle,  may  be  called 
the  circumferential  pilch  j for  a screw  of  one  thread  it  is  oue  circum- 
. , , , one  circumference 

Terence ; for  a screw  of  » threads,  - 

Let  r denote  the  radius  of  the  pitch  circle  ; 
m the  number  of  threads ; 

0 the  obliquity  of  the  threads  to  the  pitch  circle,  and  of  the 
normal  helix  to  the  axis ; 

P. ) ( pitch, 

I**  > the  axial  < 

"P*  J ( divided  pitch  ; , 

P-  ) ( pitch, 

r„  V the  normal  < 

„ “P-  J ( divided  pitch  ; 


P,  the  circumferential  pitch  ; 
P.-Pm  col9-pn  co«0-^ 

2 

p*-pm  ice tan*-  — 
je«—  pt  sin cosS- 


2wr  sin  9 


. (81). 


If  a screw  rotates,  tbe  number  of  threads  which  pass  a fixed  point 
fn  one  revolution  is  the  number  of  threads  in  the  screw. 

A pair  of  convex  screws,  each  rotating  about  its  axis,  are  used  as 
an  elementary  combination  to  transmit  motion  by  the  sliding  con- 
tact of  their  threads.  Such  screws  are  commonly  called  endless 
•crews.  At  the  point  of  contact  of  the  screws  their  threads  must 
be  parallel ; and  their  Hue  of  connexion  is  the  common  perpendi- 
cular to  the  acting  surfaces  of  the  threads  at  their  point  oi  contact. 
Hence  the  following  principles:— 

I.  If  the  screws  are  botn  right-handed  or  both  left-handed,  the 
angle  between  the  directions  of  their  axes  is  the  snm  of  their  obli- 
quities ; if  one  is  right-handed  and  the  other  left-handed,  tkaftngle 
is  the  difference  of  their  obliquities. 

II.  The  normal  pitch  for  a screw  of  one  thread,  and  the  normal 
divided  pitch  for  a screw  of  more  than  one  thread,  must  be  the 
aaine  in  each  screw. 

III.  The  angular  velocities  of  the  screws  are  inversely  ss  their 
numbers  of  threads. 

Hooke’s  wheels  with  oblique  or  holical  teeth  are  in  fact  screws 
of  many  threads,  and  of  large  diameters  as  compared  with  their 
lengths. 

The  ordinary  position  of  a pair  of  endless  screws  is  with  their  axes 
at  right  angles  to  each  other.  When  one  ii  of  considerably  greater 
diameter  than  the  other,  tbe  larger  ia  commonly  called  in  practice 
a wheel,  the  name  screw  being  applied  to  the  smaller  only  ; but 
they  are  nevertheless  both  screws  in  feet. 

To  make  the  teeth  of  a pair  of  eadlesa  screws  fit  correctly  and 
work  smoothly,  a hardened  steel  screw  is  made  of  the  figure  of  the 
smaller  screw,  with  its  thread  or  threads  notched  so  as  to  form  a 
cutting  tool ; the  larger  screw,  or  “ wheel,"  iH  cast  approximately 
of  the  required  figure  ; the  larger  screw  and  the  steel  screw  are  fitted 
up  in  their  proper  relative  position,  and  made  to  rotate  in  contact 
with  each  outer  by  turning  the  steel  screw,  which  cuts  the  threads 
of  the  larger  screw  to  their  true  figure. 

68.  Coupling  of  Parallel  Axes— Oldham's  Coupling.— A coupling 
is  a mode  of  connecting  a pair  of 
shafts  so  that  they  shall  rotate  in 
the  same  direction  with  tbe  same 
mean  angular  velocity.  If  the  axes 
of  the  shafts  are  in  the  same  straight 
line,  the  coupling  consists  in  so  con- 
necting their  contiguous  ends  that 
they  shall  rotate  as  one  piece ; but 
if  the  axes  are  not  in  the  same 
straight  line  combinations  of  me- 
chanism are  required.  A coupling 
for  parallel  shafts  which  acta  by 
sliding  contact  was  invented  by 
Oldham,  and  ia  represented  in  fig. 

21.  C„  C,  are  the  axea  of  the  two 
parallel  shafts ; Du  D,  two  disks  facing  each  other,  fixed,  on  the 


Fig.  21. 


ends  of  the  two  shafts  respectively  ; E.E,  a bar  sliding  in  a 
diametral  groove  in  the  face  of  D, ; E,E,  a bar  sliding  in  a diametral 
groove  in  the  face  of  D,:  those  tars  are  fixed  together  at  A,  bo  as 
to  form  a rigid  cross.  The  angular  velocities  of  the  two  disks  and 
of  the  cross  are  all  equal  at  every  instant ; the  middle  point  of  tbe 
cross,  at.  A,  revolves  in  the  dotted  circle  described  upon  the  line 
of  centres  C’jC,  m a diameter  twice  for  each  turn  of  the  disks  and 
cross : the  instantaneous  axis  of  rotation  of  the  crocs  at  any  instant 
is  at  1,  the  point  in  the  circle  CjC,  diametrically  opposite  to  A. 

Oldham’s  coupling  may  be  used  with  advantage  where  the  axes 
of  tbe  shafts  are  intended  to  be  as  nearly  in  the  same  straight  line 
as  ia  possible,  bnt  where  there  is  some  doubt  as  to  the  practicabil.ty 
or  permanency  of  their  exact  continuity. 

69.  Wrapping  Connectors — Belts,  Cords,  and  Chains. — Flat  baits 
of  leather  or  of  gutta  percha,  round  cords  of  catgut,  hemp,  or  other 
material,  and  metal  chains  are  used  as  wrapping  connectors  to 
transmit  rotatory  motion  between  pairs  of  pulleys  and  drum*. 

Belts  (the  most  frequently  used  of  all  wrapping  connectors)  require 
nearly  cylindrical  pulleys.  A belt  tends  to  move  towards  that  part 
of  a pulley  whose  radius  is  greatest ; pulleys  for  belts,  therefore, 
are  slightly  swelled  in  the  middle,  in  order  that  the  belt  may 
remain  on  a pulley,  unless  forcibly  shifted.  A belt  when  in  motion 
is  shifted  off  a pulley,  or  from  one  pulley  on  to  another  of  equal 
site  alongside  of  it,  by  pressing  against  that  part  of  the  belt  which 
is  moving  towards  the  pulley. 

Cords  require  either  cylindrical  drams  with  ledge*  or  grooved 
pulleys. 

Chains  reauire  nailers  or  drums,  grooved,  notched,  and  toothed, 
so  ae  to  fit  tne  links  of  tha  chain. 

Wrapping  connectors  for  communicating  continuous  motion  are 
endless. 

Wrapping  connectors  for  communicating  reciprocating  motion 
have  usually  their  ends  made  fast  to  the  palleys  or  drams  which 
they  connect,  and  which  in  this  case  may  be  see  ton. 

In*  line  of  connexion  of  two  piece*  connected  by  a wrapping 
connector  ia  the  cantrc  line  of  the  belt,  cord,  or  chain ; and  the 
comparative  motions  of  the  pieces  are  determined  by  the  principles 
of  sect  40  if  both  piece*  turn,  and  of  sect.  47  if  ona  turns  and 
the  other  shifts,  in  which  latter  case  the  motion  must  be  recipro- 
cating. 

The  pitch- line  of  a pulley  or  drum  is  a curve  to  which  the  line  of 
connexion  is  always  a tangent ; that  ia  to  say,  it  is  a curve  parallel 
to  the  acting  surface  of  the  pulley  or  drum,  and  distant  from  it  by 
half  the  thickness  of  the  wrapping  connector. 

Pulleys  and  drums  for  communicating  a constant  velocity  ratio 
are  circular.  The  effective  radius,  or  radios  or  the  pitch-circle  of  a 
circular  pulley  or  dram,  ia  eoual 
to  the  real  radius  added  to  naif 
the  thickness  of  the  connector. 

The  angular  velocities  of  a pair 
of  connected  circular  pulleys  or 
drums  are  inversely  as  the  effec- 
tive radii. 

A crossed  belt,  as  in  fig.  22,  A, 
reverses  the  direction  of  the  rota- 
tion communicated ; an  uncrossed 
belt,  as  in  fig.  22,  B,  preserves 
that  direction. 

The  length  L of  an  endless  belt 
connecting  s pair  of  pulleys  whoso 
effective  radii  are  r„  r„  with 
parallel  axes  whoso  distance  apart  _.. 

is  C,  ia  given  by  the  following 

formula,  in  each  of  which  the  first  term,  containing  the  radical, 
expresses  the  length  of  the  straight  parts  of  the  belt,  and  tho 
remainder  of  the  formula  the  length  of  tbe  curved  parts. 

For  a crossed  belt, — 

I—Sv'e,-('-i  + >-,),+(>-|+*-.)(»-  <**.*>» 

and  for  an  uncrossed  belt,— 

L— 2 V{e* - (», - rf)*}  + + ri)  + S(r,-rJ  (S5.B); 

ia  whiih  r.  is  the  pester  radius,  sad  r,  the  leee. 

When  the  sire  of  a pair  of  pulley,  em  not  parallel,  the  pulleje 
should  he  so  placed  that  the  part  of  the  belt  which  Is  appnaJu*! 
each  pulley  snail  be  in  the  plane  of  the  pulley . 

70.  Speed  Cants  (see  fi*.  23).— A pair  of  speed-cone*  ia  a con- 
trivance for  varying  and  adjusting  the  velocity  ratio  communicated 
between  a pair  of  parallel  shafts  by  means  of  a belt.  The  speed- 
cones  are  either  continuous  cones  or  conoids,  as  A,  B>  whose  velocity 
ratio  can  be  varied  gradually  while  they  are  in  motion  by  shifting 
the  belt,  or  sets  of  pulleys  whose  radii  varv  by  step,  as  C D,  m 
which  case  the  velocity  ratio  can  be  changed  by  shifting  the  bait 
from  one  pair  of  pulleys  to  another. 
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Jn  order  (hot the  belt  ro.y  St  aecunt.lj  in  enry  poeeible  jwitioo 
on  « pair  of  .peed-conw,  the  quantity  h meet  be  couetent,  in 
equation*  32,  A,  or  82,  B,  — 

otconliug  a*  the  belt  is 
•crowed  or  uncrossed. 

for  a crossed  belt,  os  in 
A and  C,  fig.  28,  L depend* 
solely  on  t »nd  on  r,  + r#. 

Now  C i*  constant  be  causo 
the  axes  are  parallel ; there- 
fore the  mm  of  the  radii  of 
the  pitch  •circle*  connected 
in  every  position  of  the  belt 
is  to  be  constant  That 
condition  i»  fulfilled  by  a 
pair  of  continuous  cones 

S aerated  by  the  revolu- 
•a  of  two  straight  lines 
inclined  opposite  way*  to 
their  respective  axes  at  equal 

or  an  uncrossed  belt,  the  quantity  L In  equation  82,  B la  to  be 
made  constant  The  exact  fulfilment  of  thia  condition  require*  thq 
solution  of  a transcendental  equation  ; but  it  may  be  fulfilled  with 
accuracy  sufficient  for  practical  purpose*  by  using,  instead  of  82,  B, 
the  following  npproxirvifr  equation : — 

I,  nwrl,  - 2. + *(r,  + + $r*  . . . (55). 

The  following  ia  the  moat  convenient  practical  rule  for  the  appli- 
cation of  thi*  equation ^ , 

Let  the  speed  cone*  be  eqaal  and  similar  conoid*,  a*  in  B,  fig, 
23,  but  with  their  large  and  arnall  end*  turned  opposite  wayat  Let 
rx  be  the  radio*  of  the  large  end  of  each,  r,  that  of  the  small  end, 
rB  that  of  the  middle ; and  let  v be  the  sagilta,  measured  perpendi- 
cular to  the  axes,  of  the  arc  by  whose  revolution  each  of  th«  conoids 
to  generated,  or.  in  other  words,  the  bulging  of  the  conoid*  in  the 
piddle  of  their  length.  Then 

9„r'X^jTir'& 

9 * 2 2*e 

2V-6-2832  ; hnt  8 mty  be  used  in  moat  practical  case*  without 

sensible  error.  ‘ 

The  radii  at  the  middle  and  end  being  thus  determined,  make 
Ihe  generating  curve  an  arc  either  of  a circle  or  of  a parabola. 

71.  Linkwork  in  Qcnsral.— The  piece*  which  or*  connected  by 
linkwork,  If  they  rotate  or  oscillate,  are  usually  called  cranks,  beams,  \ 
ind  later*.  The  link  by  which  they  are  connected  is  a rigid  rod  or 
bar,  which  may  be  straight  or  of  any  other  figure ; the  straight 
figure,  being  the  most  favourable  to  strength,  is  always  used  when 
there  is  no  special  reason  to  the  contrary.  The  link  ia  known  by 
various  name*  under  various  circunutancea,  such  as  coupling-rod, 
connecting -rod,  crank-rod,  eccentric-rod,  Ac.  It  ia  attached  to  the 
pieces  which  it  connects  by  two  pin*,  about  which  it  I*  free  to  turn. 
The  effect  of  the  link  is  to  maintain  the  distance  between  the  axes 
of  thore  pins  invariable  ; hence  the  common  perpendicular  of  the 
axes  of  the  pin*  i#  the  tine  0/ connexion,  and  it*  extremities  may  be 
called  the  connected  points.  In  a turning  piece,  the  perpendicular 
let  fall  from  its  connected  point  upon  its  axis  of  rotation  is  the  an* 
or  crank -arm.  ...  ' « 

The  axes  of  rotation  of  a pair  of  taming  pieces  connected  by  a 
liok  are  almost  always  parallel,  and  perpendicular  to  the  line  of 
connexion  ; in  which  case  the  sugular  velocity  ratio  at  toy  inatant 
ia  the  reciprocal  of  the  ratio  of  the  common  perpendiculars  let  fall 
from  the  line  of  connexion  upon  the  respective  axe*  of  rotation. 

If  at  any  instant  the  direction  of  one  of  the  crank  arm*  coincide* 
with  the  fine  of  connexion,  the  common  perpendicular  of  the  line 
of  connexion  and  the  axis  of  that  crank -aim  vanishes,  end  the 
directional  relation  of  the  motions  become*  indeterminate.  The 
position  of  the  connected  point  of  the  crank-arm  in  question  at 
such  an  instant  is  called  a dead-point.  The  velocity  of  the  other 
connected  point  at  such  an  instant  is  null,  unless  it  also  reaches  a 
dead-point  at  the  same  instant,  so  that  the  line  of  connexion  ia  in 
the  plane  of  the  two  axes  of  rotation,  in  which  case  the  velocity 
ratio  to  indeterminate.  Example*  of  deod-pointa,  and  of  the  mean* 
of  preventing  the  inconvenience  which  they  tend  to  occasion,  will 
appear  in  the  aequel. 

72.  Coupling  of  Parallel  Axgs.—Trto  or  more  parallel  shafts 
(such  as  those  of  a locomotive  engine,  with  two  or  more  pairs  of 
driving  wheel*)  arc  made  to  rotate  with  couataotly  equal  angular 
velocities  by  having  equal  crank*,  which  arc  maintained  parallel  by 
a coupling-rod  of  such  a length  that  the  line  of  connexion  ia  eaual 
to  the  distance  between  the  axes.  The  cranks  pass  their  dead-pom  ts 
simultaneously.  To  obviate  the  unateadinea*  of  motion  whkh  tide 
tends  to  cause,  the  abaft*  are  provided  with  a second  set  of  crenk* 
at  right  angles  to  the  first,  connected  by  mean*  of  a similar  coupling- 
rod,  so  that  one  ret  of  cranks  pass  their  dead  point*  at  the  instant 
when  the  other  ret  are  furthest  from  their* 

15-27* 


78.  Comparative  Motion  of  Connected  Joints. — As  the  link  is  a 
rigid  body,  it  it  obvious  that  its  action  in  communicating  motion 
may  be  determined  Ire  finding  the  corporative  motion  of  the  con- 
nected points,  according  to  the  principles  laid  down  in  gf  71,  78, 
pp.  890,  892,  and  thi*  is  often  the  tno*t  convenient  method  of  pro- 
ceeding. 

If  a connected  point  belong*  to  a turning  piece,  the  direction  of 
its  motion  at  a given  instant  is  i»Ti»ciidictiUr  to  the  plane  contain- 
ing the  axis  and  crank-aim-  of  the  piece.  If  a connected  point 
belongs  to  a shifting  piece,  the  direction  of  its  motion  at  any  instant 
is  given,  and  « piano  can  be  drawn  perpendicular  to  that  direction. 

The  line  of  intersection  of  the  plaues  perpendicular  to  the  path* 
of  the  two  connected  points  at  a given  instant  is  the  instantaneous 
axis  of  the  link  at  that  instant ; and  the  velocities  of  the  connected 
points  are  directly  as  their  distances  from  that  axis. 

In  drawing  on  a plane  surface,  toe  two  planes  perpendicular  to 
thn  paths  of  the  connected  points  »Ye  represented  by  two  lines  (being 
their  sections  by  a plane  normal  to  them),  and  the  instan tnntou* 
axis  by  a point  (fig.  24) ; and,  should  the  length  of  the  two  linos 
render  it  impracticable  to  pro- 
duce thorn  until  they  actually 
intersect,  the  velocity  ratio  of 
the  connected  point*  may  be 
found  by  the  principle  that  it 
ia  equal  to  tne  ratio  of  the 
segments  which  a line  parallel 
to  the  line  of  connexion  cut* 
off  from  any  two  line*  drawn 
from  a given  point,  perpen- 
dicular respectively  to  the 
path*  of  the  connected  point*. 

To  illustrate  this  by  one  ex- 
ample. Let  C,  be  the  axis,  and 
T,  the  connected  point  of  the 
beam  of  a steamengino : TxTf  - 

the  connecting  or  erenx-rod;  T.  the  other  connected  woint,  and 
the  centre  of  the  crauk-pin  ; C.  the  axis  of  the  crank  and  it*  shaft. 
Let  v.  denote  the  velocity  of  Tx  at  any  given  instant ; r.  that  of 
T#.  To  find  the  ratio  of  there  velocities,  produce  CjTj,  C,T„  till 
they  intersect  in  K ; K is  ihe  instantaneous  axis  of  the  connecting 
rod,  and  the  velocity  ratio  ia 

w4  : vf  r:  KTj  : KTr  • • • • (85)- 


example,  draw  C*A  pri-lsi  to  CXT„  cutting  TjT,  in  A ; then 

rl:*::ClA.C.Tl (88), 

74.  Beeentnc.—  An  eccentric  circular  disk  fixed  on  a abaft,  and 
used  to  gives  reciprocating  motion  to  a rod, is  in  effect  a crank-pin 
of  sufficiently  large  diameter  to  surround  the  shaft,  and  *0  to  avoid 
the  weakening  of  the  shaft  which  would  arise  from  bending  It  so  as 
to  form  an  ordinary  crank.  The  centre  of  the  eccentric  is  its  con- 
nected point ; end  it*  eccentricity,  or  the  distance  from  that  centre 
to  the  axis  of  the  shaft,  to  its  crank-arm. 

An  eccentric  may  be  made  capable  of  having  iUeccmtricity 
altered  by  means  of  an  adjusting  screw,  so  os  to  vary  the  extent  of 
the  reciprocating  motion  which  it  communicates. 

76.  Reciprocating  .Pieces— Stroke— Dead-Point*.— The  distance 
between  the  extremities  of  the  path  & tl»*  connected  point  in  a 
reciprocating  piece  (such  as  the  piston  of  • steam-engine)  1*  called 
the  stroke  or  length  qf  stroke  of  that  piece.  Vf  hen  it  is  connected 
with  * continuously  taming  piece  (auch  a*  the  crank  of  a steam, 
engine)  the  ends  ©f  the  stroke  of  the  reciprocating  piece  correspond 
to  the  dead  points  of  the  path  of  the  connected  point  of  the  tunoi| 
piece,  where  the  line  of  connexion  i*  continuous  with  or  coincides 

"'utS  ^thsVeTgth  of  atroke  of  the  reciprocating  piece,  L tin 
length  of  thf  line  of  connexion,  and  R the  creuk-arui  of  the  cow 
tinuously  turning  piece.  Then,  if  the  two  end*  of  the  atroke  be  u 
one  straight  line  with  the  axis  of  the  crank, 

. (87)i 

and  if  there  ends  be  not  in  one  straight  line  with  that  txit,  Uvea 
8,  L-  R,  and  L+  K.  are  ths  three  aides  of  a tnangla,  having  Um 
angle  oppo*»«e  S at  that  axis ; re  that,  if  • be  the  supplant  of  th- 
arc  between  the  dead-points, 

S,-2(L,  + Rr) -2(L*-  R*)co*8  1 

. 2IA  + 2R*-S*  } . . . * (W) 

00,1  2(  L1  - R3)  ! 

78.  Coupling  of  Intersecting  Axes-  '‘FwirerM*  Mjr  Inter 

reeling  axes  are  coupled  by  a contrivance  of  Hooke  a,  known  a*  th 
*'  universal  joint,”  which  belongs  to  the  claw  of  link  * ork  (ree  fig 
26k  Let  0 bo  the  point  of  interjection  of  the  exes  OCj,  utt.  am 
0 their  angle  of  inclination  to  each  other.  The  W °J 
0^  Ct  terminate  ia  a pair  of  forks  F*  in  bearing*  *t  th*  extreme 
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tin  of  which  tarn  tho  fctidgeons  *t  the  ends  of  the  w»»  of  a rec- 
tangular cron,  having  its  centra  at  0.  This  cross  is  tha  link  ; the 
connected  points  an?  the  centres  of  tbe  bearing*  ¥ u Fr  At  each 
instant  each  of  those  points 
Moves  at  right  angles  to  tha 
central  plane  of  its  abaft  and 
fork;  therefore  the  line  of 
intersection  of  tha  central 
plant’s  of  the  two  forks  at 
any  instant  is  the  instan- 
taneous axis  of  the  croaa, 
and  the  velocity  rmlio  of  the 
points  F|t  F,  (which,  as 
the  forks  arc  equal,  ia  also 
the  angular  velocity  rmlio  of 
th«  shafts)  is  equal  to  the 
ratio  of  the  distances  of  those 
points  from  that  instantaneous  axis.  The  roan*  walua  of  that 
velocity  ratio  is  that  of  equality,  foreaeb  auoc— ire  quarter.tom 
m crude  by  both  shafts  in  the  aame  time  ; but  lta  actual  veins 
11  actuates  between  the  limits — 

when  F,  ia  the  plane  OC.C.) 

t f.  . . m 

and  — cos  9 whan  Ft  ia  in  that  plane  \ 

<*1  1 

Its  value  at  intermediate  instants  ia  given  by  the  following  equa- 
tions let  q„  <*>.  be  the  angles  respectively  made  by  the  central 
planes  of  the  forks  and  shafts  with  the  plane  OC\Ct  at  a given 
instant;  then 

cosff-tan^t  tan<S,  j 

tan^+cot^  C , , , , (40). 

d$x  tau^a+cet^j ) 

77.  InUrmittmt  Unlneork — Click  and  llalthd. — A dick  acting 
upon  a ratchet-wheel  or  tack,  which  it  poshes  or  polls  through  a 
certain  arc  at  each  forward  stroke  and  leaves  at  rest  at  each  back- 
ward stroke,  is  an  example  of  intermittent  link  work.  During  the 
forward  stroke  the  action  of  the*  click  is  governed  by  the  principles 
of  link  work ; during  tha  backward  stroke  that  action  ceases.  A 
catch  or  pall,  turning  on  a fixed  axis,  prevent*  the  ratchet-wheel  or 
rack  from  reversing  its  motion. 


DtstrwnC.  Trams  qf  Ifeakanum. 

78.  General  Principle*.  — A train  of  mechanism  oonauta  of  a aariee 
of  pieoee  each  of  which  is  follower  to  that  which  dnvos  it  and 

driver  to  that  which  follows  it 

The  comparative  motion  of  the  first  driver  and  last  follower  is 
obtained  by  combining  the  proportions  expressing  by  their  terms 
the  velocity  ratios  ana  by  tneir  signs  the  directional  relations  of 
the  Bereral  olcmrntary  combinations  of  which  the  train  eoo&iaU. 

79.  Train*  of  wheel  work.—  Let  AJt  A*  A*  Ac.,  Am  ■„ 
deuota  a series  of  •exes,  and  O',  “w  «*»  kc- , a.  - y *m  their  angular 
velocities.  Let  the  axis  A,  carry  a wheel  of  I?)  teeth,  driving  a 
wheel  of  n?  teeth  on  the  axis  A*  which  carries  also  a wheel  of  N, 
teeth,  driving  a wheel  of  fu  teeth  on  the  axis  A»  and  so  on  ; the 
numbers  of  teeth  in  drivers  being  denoted  by  N’a,  and  in  followers 
by  it’s,  and  the  axes  to  which  the  wheals  are  fixed  being  denoted  by 
bum  bars.  Then  the  resulting  velocity  ratio  ia  denoted  by 

!?_a  . ».  &c.. . -J=_- N-» 

®i  ®i  ®i  «m-i  «*  . n, . . Ac  . . . ' 

that  is  to  aay,  the  velocity  ratio  of  the  last  and  first  axes  is  the  ratio 
of  the  product  of  the  numbers  of  forth  in  the  drivers  to  the  preduct 
of  tbe  numbers  of  teeth  in  the  followers. 

Supposing  all  the  wheels  to  be  in  outside  gearing,  then,  as  each 
elementary  combination  reverses  tho  direction  of  rotation,  and  as 
the  number  of  elementary  combinations  fit  - 1 is  one  less  thnu  the 
number  of  axes  m,  it  is  evident  that  if  m is  odd  the  direction  of 
rotation  is  preserved,  and  if  even  reversed. 

It  is  often  a question  qf  importance  to  determine  the  antnber  of. 
teeth  in  a train  of  wheels  best  suited  for  giving  a determinate 
velocity  ratio  to  two  axes.  It  was  shown  by  Young  that,  to  do  this 
with  the  lead  total  number  of  teeth,  the  velocity  ratio  of  each  ele- 
menUryoombination  should  approximate  as  nearly  as  jxmiblo  to 
3'69.  This  would  in  many  cases  give  too  many  axes  ; and,  aa  a 
useful  practical  rule,  it  may  be  laid  down  that  from  S to  6 ought  to 
be  the  limit  6(  the  velocity  ratio  of  an  elementary  combination  in 
wheelwork.  The  smallest  number  of  teeth  in  a pinion  for  epicy- 
cloidiu  teeth  ought  to  be  twelve  (see  aect.  Gd>,—  but  it  is  better,  for 
smoothness  of  motion,  not  to  go  below  fifteen ; and  for  involute 
teeth  the  small  eat  number  la  about  twenty -four. 

Lot  g be  the  velocity  ratio  required,  reduced  to  its  least  terms, 
and  let  B be  greater  than  C If  ^ Is  sot  greater  than  0,  and  C lie* 
between  the  prescribed  minimum  number  of  teeth  (which  maybe 


called  <)  and  its  double  21,  then  ono  pair  of  whams  will  answer  the 
purpose,  end  B and  C will  them  selvae  be  the  numbers  required. 
Should  B and  C be  inconveniently  large,  they  are*  if,  possible,  to  be 
resolved  into  factoca,  wd  those  facto**  (or  if  they  are  too  smell, 
multiples  of  them)  used,  for  the  number  of  teeth.  Should  B or  C, 
or  both,  be  et  once  inconveniently  largo  sad  prime,  then,  instead 
of  the  exact  ratio  some  ratio  approximating  to  that  ratio,  and 

capable  of  resolution  into  ocmwmuant  factors,  is  to  be’ found  by  tha 
method  of  continued  fractions. 

p 

Should  g be  greater  than  6,  the  o«st  number  of  elementary  com- 
binations m — 1 will  lie  between 

log  B- log  C . log  B- log  0 
log  6 logs 

Then,  if  possible,  B and  C thenweives  are  to  be  rt solved  each  into 
m-1  factors  (counting  I as  a factor),  which  factors,  or  multiple* 
of  them,  shall  be  not  less  than  l nor  greater  than  St ; or  if  B and  C 
contain  inconvemcntly-large  prirar  factors,  an  approximate  velocity 
ratio,  found  by  the  method  of  continued  fractions,  is  to  be  substi- 
tuted. for  ^ as  before. 

8o  far  aa  tho  resultant  velocity  rati®  is  concerned,  the  order  <A 
the  driven  N and  of  the  followers  «ft  is  immaterial ; but  to  secure 
equable  wear  of  the  teeth,  aa  explained  in  sect  54,  the  wheels  eoght 
to  be  so  arranged  that,  for  each  elementary  combination,  the  greatest 
common  divisor  of  N and  u shall  bo  either  1,  or  as  small  as  possible. 

60.  Double  Hooke  s Coupling. — It  liss  been  shown  iu  section  76 
that  the  velocity  ratio  of  a pair  of  shafts  coupled  by  a uni  versa  l 

joint  fluctuates  between  tbe  limits  cos  $ and  — — - . Hence  one  or  lotti 
* cast 

of  the  shafts  must  have  a vibratory  aud  unsteady  motion,  injurious 
to  tha  mediauiura  and  framework.  To  obviate  this  evil  a abort  in- 
termediate shaft  » introduced,  making  equal  Angles  with  tho  iirst 
and  last  shaft,  coupled  w ith  each  of  them  hj  a Hooke's  joint,  and 
having  its  own  two  forks  in  tho  bsido  plane.  Lei  a,.  a2,  a3  be  tho 
angular  velocities  of  the  first,  intermediate,  and  last  shaft  in  this 
train  qf  ttev  Hooks*  coupling*.  Then,  Irani  the  principles  of  sect 

70  it  is  evident  that  at  each  instant  -•  — -*  ond  consequently  that 

“i  «i 

a3-ftt ; so  that  Ihe  flnetuations  of  angular  velocity  ratio  caused  by 
the  first  coupling  are  exactly  neutralized  by  the  second,  and  tho 
Arts  and  last  shafts  have  equal  angular  velocities  at  each  instant. 

81.  Converging  and  Diverging  Trains  of  Mechanism . — Two  or 
moro  trains  ot  mechanism  may  converge  into  one, — as  when  the  two 
pistons  of  a pair  of  steam-engines,  each  through  its  own  connecting- 
rod,  act  upon  one  crank-shaft.  One  train  of  inctlMimism  may  dire  rye 
into  tiro  or  morr, — os  w hen  a single  shaft,  driven  by  a prime  mover, 
carries  several  pulleys,  each  of  which  drives  a different  machine. 
The  principles  of  comparatiYa  motion  in  rich  converging  and 
diverging  trains  are  the  same  as  in  simple  trains. 

Dicioion  6.  Aggregate  Combi  vat  ions, 

02.  General  Principle*. — Willis  has  designated  as  '*  aggregate 
combinations**  those  assemblages  of  pieces  of  mechanism  in  which 
' tho  motion  of  one  follower  is  the  rcsulUuil  of  comiiouent  motion* 
impressed  on  it  by  more  than  one  driver.  Two  classes  of  aggregsU 
. combinations  may  be  distinguished  which,  though  not  different  ii 
I their  actual  nature,  differ  in  tha  data  which  they  prevent  to  tht- 
i designer,  and  in  the  method  of  solution  to  be  followed  in  questions 
respecting  them. 

Class  1.  comprises  those  coses  in  which  a piece  A Is  not  carried 
j directly  by  the  frame  C,  but  by  another  piece  B,  relatively  to  which 
| the  motion  of  A is  oven, — the  motion  of  the  piece  B relatively  to 
the  frame  C being  also  given.  Then  the  motion  of  A relatively  to 
the  frame  C is  the  resultant  of  the  motion  of  A relatively  to  B and 
of  B relatively  to  C ; and  that  resultant  is  to  be  found  by  the  prin- 
*1  ciplcs  already  explained  in  division  3 of  this  chapter,  sects. 
34  to  41. 

Class  II.  comprises  those  cases  in  which  the  motions  of  three 
points  in  ono  follower  are  determined  by  their  oonoexiom  with 
two  or  with  three  different  drivers,  so  that  the  motion  of  the 
follower,  as  a whole,  is  to  be  detarminadfco'  tho  principles  of  §»  71, 
78,  pp.  690,  692. 

This  classification  is  founded  on  the  kinds  of  problems  atidng 
from  the  combination*.  . WiTUs  adopts  another  classification, 
founded  on  the  object*  of  the  combinations,  which  objects  ho  divides 
into  two  classes,  -vir.,  (1)  to  produce  aggrcgal*  velocity,  or  a 
velocity  which  ia  the  resultant  of  two  or  more  components  in  tho 
same  path,  and  (2)  to  produce  an  aggregate  pain,  that  i*.  to 
make  a given  point  in  a rigid  body  move  in  an  assigned  path  by 
communicating  certain  motions  to  other  points  in  that  body. 

It  is  seldom  that  one  of  these  effects  is  produced  without  at  the 
same  time  producing  the  other;  hut  the  classification  of  Willi? 
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depends  upon  which  of  throe  two  effects,  even  supposing  then  to 
occur  together,  is  the  practical  object  cf  the  mechumwn. 

89.  k'duphceUwn.  cf  Cords— Inferential  Windlass— Mocks, 
She owe,  and  Tackle. — The  axis  C (fig.  StJ)  carries  a larger  barrel 
Ah  and  a smaller  barrel  DB,  rotating  as  one  piece  y 

«itb  the  angular  velocity  a,  in  the  direction  AE. 

The  pulley  or  sheave  Eli  has  a weight  W hung  to 
its  centre.  A cord  haa  one  end  made  fast  to  and 
wrapped  round  the  barrel  AE ; it  passes  from  A 
liinlcr  the  sheave  FG,  and  haa  the  other  end 
wrapped  round  and  made  fast  to  the  barrel  BD. 

Required  the  r latieu  between  the  velocity  of  traua- 
laiion  r,  of  Xf  and  the  angular  velocity  aj  of  the 
difere rihal  barrel. 

In  this  case  r,  is  an  aggregate  velocity,  pro* 
ducod  by  the  joint  action  of  the  two  driven  AE 
and  BD,  tian  limited  by  wrap]uiig  connectora  to 
KG,  and  combined  by  that  sheave  so  aa  to  act  on 
the  follower  W,  whose  motion  ia  the  aamo  with 
of  the  centre  of  FG. 

The  velocity  of  the  jwint  F ia  a,. AC,  upward  20- 

notiou  being  considered  positive.  The  velocity  of  the  G ia 
-at.CB,  iknatward  motioi^beiug  negative.  Hence  (p.  660,  §|  71, 
72)  tlie  instantaneous  axis  at  the  sheave  FG  is  in  the  iltameUr 
FG,  at  the  disi&uce 

FO  AC-BC 
2 * AC  + BO’ 

from  the  ccctrc  towards  G ; the  angular  velocity  of  the  aheave  ie 

AC  + BC 
-p (f  ' 5 

and,  consequently,  the  velocity  of  ita  centre  ia 

FO  AC-BC  a.fAC-BC) 

~2~  ’ AC  + BC  **  2 1 ■ • (4S)> 

1 between  Iks  velocities  of  the  l wo  vertical  parte  cf  the 


84.  Differential  Screw.  — On  the  same  axis  let  there  be  two  screws 
of  the  respective  pitches  p,  and  pt,  mada  in  one  piece,  and  rotating 
with  the  angular  velocity  «.  Let  this  piece  be  called  B.  Let  the 
first  screw  turn  in  a fixed  nut  C,  and  the  aeoood  in  a sliding  uut 
A.  The  velocity  of  advance  of  B relatively  to  C ia  (according  to 
aecb  41)  aplt  aud  cf  A relatively  to  B (according  to  sect  67)  - ap,\ 
hence  the  velocity  of  A relatively  to  C is 

(*«). 

being  the  same  with  the  velocity  of  advance  of  a screw  of  the  pitch 
/q  -pr  Thu  combination,  called  Hunter's  or  the  differential  screw, 
combines  the  strength  of  a large  thread  with  the  slowness  of  motion 
due  to  a small  one. 

85.  Bpicyelic  Trains. — The  term  emcyclic  train  ia  used  by 
Willis  to  denote  a train  of  wheels  carried  by  an  arm,  and  having 
certain  rotation*  relatively  to  that  arm,  which  itself  rotates.  The 
arm  may  either  be  driven  by  the  wheels  or  assist  in  driving  them* 
Tho  comparative  motions  of  the  wh«els  and  of  the  arm,  and  the 
aggregate  paths  traced  by  point*  in  the  wheels,  are  determined  h* 
the  principles  of  the  composition  of  rotations,  and  of  the  description 
of  roiling  carves,  explained  in  sects.  37  to  40. 

86.  Link  Motion. — Let  8 (6g.  27)  be  the  shaft  of  a steam-engine, 
j 0 ita  axis,  E/  the  forward  eccentric,  suitably  placed  for  moving  the 

slide-valve  when  tho  shaft  rotates  forwards,  F its  centre.  OF  its 
cntnk-artn,  C/  its  rod,  K*  the  backward  cocentric,  suitably  placed  for 
moving  the  slide-valve  when  the  abaft  rotates  backwards,  B it* 
centre,  OB  its  crank-arm,  C*  its  rod.  L ia  a long  narrow  box  callod 
the  liitF,  jointed  at  T/  and  T*  to  the  eccentric  rows ; R L the  valve* 
rod  which  works  the  slide-valve,  jointed  to  P,  a slider,  which,  by 
moving  either  L or  B,  or  both,  can  be  adjust*!  to  any  required  pesi- 


or  tbo 
cord. 

If  the  cord  be  fixed  to  the  frame-work  at  the  point  B,  instead  of 
being  wound  on  a barrel,  the  velocity  of  W ie  half  that  of  AP. 

.A  case  conUiuing  several  sheaves  is  called  a block.  A fall-block 
it  attached  to  a fixed  point ; a running ddotk  ia  movable  to  and 
from  a fall-block,  with  which  it  ia  connected  by  two  or  more  plies 
*1  a rope.  The  whole  combination  couetitatee  a tackle  or  purcAaso. 

The  two  plies  of  a rope  at  opposite  sides  of  a sheave  in  the  fall- 
block  have  equal  and  opposite  velocities.  The  two  plies  at  opposite ' 
sides  of  a sheave  in  the  running -block  have  velocities  (as  in  the 
case  of  the  sheave  FG)  differing  equally  ia  opposite  directions  from 
•he  velocity  of  the  running- block. 

One  end  of  the  roj>c  is  fiutceod  either  to  the  foil -block  or  the 
running-block.  The  other,  or  free  end,  is  called  the  fail.  Let  rt 
be  the  velocity  of  the  fall,  that  of  the  ruuuiag-block  ; and  let  it 
bo  required  to  fiud  their  ratio  ; and  let  velocities  towards  tho  fall- 
block  be  positive,  ami  from  it  negative. 

Cask  1.  If  the  fastened  cud  of  the  rojw  bo  attached  to  the  fall- 
block  ita  velocity  is  0,  and  this  also  ia  the  velocity  of  the  first  ply. 
The  rope  passes  under  a sheave  iu  The  running-block,  so  that  the 
velocity  of  the  second  ply  ia  2v.. . It  then  passes  over  a aheave  in 
the  fall-block  ; the  velocity  of  the  third  ply  is  - 2r, ; then  under  a 
■.heave  in  the  running-block  ; the  velocity  of  tba  fourth  ply  is  4r, ; 
aud  ad  on, — the  general  law  being  this  : — let  u be  an  even  number, 
then 

the  velocity  of  tho  n,k  ply  — as,  ) 

.»  (*a-e- 1 )«»  ply- -*«,  \ . . , (43). 

— if  the  fall  be  the  (»+  ])**  ply  J 

Cask  2.  If  tho  fastened  end  of  the  rope  be  attached  to  the  run- 
ning-block, the  velocity  of  the  find  ply  is  e. ; of  the  second,  - v,  ; 
of  die  third,  3t',  ; of  the  fourth,  - Sr,  ; ana,  generally,  if  n be  an 
odd  number, 

velocity  of  the  ply- nr,  ) 

„ (w  + l)»*  ply- -nr,  } . . . (44). 

— r,,  if  the  fall  bo  the  (»  + l),k  ply  \ 

Generally, — 

<*»>. 

.here  n is  the  Humber  0/  plus  0}  ropt  In  icA ich  Me  ru>niui,  Mx* 
hangs. 

The  shoaTes  in  a block  are  usually  inode  all  of  the  same  diameter, 
•nd  turn  on  a fixed  pin,  and  they  have,  consequently,  different 
angular  velocities.  But  by  making  the  diameter  of  each  sheave 
proportional  to  the  velocity,  relatively  to  the  block,  of  the  ply  of 
rope  which  it  is  to  carry,  the  angular  velocities  of  the  sheaves  in 
0110  block  may  be  rendered  equal,  so  that  the  sheaves  may  be  made 
• II  in  cue  piece,  and  may  have  journals  turning  iu  fixed  bearings. 
Thja  i»  called  White’s  tackle , from  the  inventor. 

For  details  and  technical  terms  see  SHirat i unset 


tion  in  the  link.  When  P is  at  T/  the  valve  is  said  to  be  in/ntf 
forward  gearing,  being  acted  upon  by  E f alone.  When  P is  at  T» 
the  valve  is  said  to  be  in  full  backward  gearing,  being  acted  upon 
by  E»  alone.  When  P is  placed  in  an  intermediate  position,  the 
valve  has  an  aggregate  motion  due  to  the  joint  action  of  K/  and  E*. 
The  most  exact  mode  of  determining  that  motion  is  to  make  a 
skeleton  drawing  of  the  apparatus  in  various  positions;  but  au 
approximation  to  the  motion  of  the  valve  may  be  obtained  by  join- 
ing FB,  and  taking  Q so  that 

T/P  : T*P : : FQ  : BQ ; 

then  the  valve  will  move  nearly  m if  it  were  worked  by  one 
eccentric,  having  its  centre  at  Q. 

87.  Parallel  Motions  (exact). — A parallel  motion  is  a combination 
of  turning  pieces  in  mechanism  designed  to  guide  the  motion  of  a 
reciprocating  piece  either  exactly  A 
or  approximately  in  a straight 
line,  so  as  to  avoid  the  friction 
which  arises  from  the  use  of 
straight  guides  for  that  purpose. 

Fig.  28  represents  on  exact 
parallel  motion,  first  proposed, 
it  is  believed,  by  Mr  Scott 
Bnaael  1. 

The  arm  CD  turns  on  the 
axis  C,  and  is  jointed  at  D to 
the  middle  of  the  bar  ADB, 
whose  length  is  double  of  that 
of  CD,  and  one  of  whose  ends 
B ia  jointed  to  a slider,  sliding 
in  straight  guides  along  tho  line  CB.  Draw  BE  perpendicular 
to  CB,  cutting  CD  produced  in  E,  then  E is  the  instantaneous 
axis  of  the  bar  AD  13  ; and  the  direction  of  motion  of  A is  at  every 
inaunt  perpendicular  to  EA,  that  is,  along  the  straight  line  ACa. 
While  the  stroke  of  A is  ACa,  extending  to  equal  distance  on 
either  side  of  C,  and  equal  to  twice  the  chord  of  the  arc  IVf,  the 
stroke  of  B ia  only  equal  to  twice  the  sngitta  ; andthus  A is 
guided  through  a comparatively  long  stroke  by  the  sliding  of  B 
through  a comparatively  abort  stroke,  and  by  rotatory  motions  at 
the  joints  C,  D,  B.  (For  detail*,  see  Steam- Ekoiwk.) 

88.  Parallel  Motion — Waits  Approximate  (ve  fig.  29).— Let 
CT,  cf  be  a pair  of  levers  connected  by  a link  rJ V,  an.i  oscillatil  g 
.about  the  axes  Ce  between  the  positions  marked  1 Mid  3.  L«-t  the 
middle  positions  of  the  levers  CT„  ctt  be  parallel  to  each  other,  it 
is  required  to  find  a point  P in  the  link  Tf  *nrh  that  its  middle 


Fig.  28. 
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position  Pf  amt  Its  extreme  positions  Plt  P,  shall  be  in  the  same 
atraight  line  SS,  perpendicular  to  CT*  cL,  and  so  to  place  the  axes 
C,  c on  the  lines  CT*  ct,  that  the  path  of  P between  the  positions 
P„  P„  P,  shall  be  as  near  as  possible  to  a atraight  lino. 


The  axes  C,  e are  to  be  »o  placed  that  the  middle  M of  the  vcreod 
sine  \T9  aud  the  middle  m of  the  versed  sine  ti*  of  the  respective 
arcs  whose  equal  chorda  T,T„  //•  represent  the  stroke,  may  each 
be  in  the  line  S3.  Then  Tj  and  T,  will  be  aa  far  to  one  aide  of  S3 
as  T.  is  to  the  other,  and  /,  and  t}  will  be  os  far  to  the  latter  side 
of  S3  as  fj  is  to  the  former  ; consequently,  the  two  extreme  positions 
of  the  links  T,/,.  T.f,  are  parallel  to  each  other,  and  inclined  to 
S3  at  the  same  angle  in  one  direction  that  the  middle  position  of 
the  link  Tf,  is  inclined  to  that  line  in  the  other  direction,  and 
the  three  intersections  P,,  P*,  P,  are  at  the  same  point  on  tbo  link. 

The  position  of  the  point  r on  the  link  is  found  by  the  following 
proportional  equation 

Tf : PT : Pf  ) 

ti  TV  + tv : TV  t Ip  \ (47). 

i:CU  + attm  : CM  ) 


Suppose  the  axes  C,  e to  be  given,  the  liue  of  stroke  S3,  and  the 
length  of  stroke  L-TiT,  — ^!*  and  that  it  is  required  to  find  the 
dimensions  of  the  levers  and  link.  Let  fall  C ll  and  cat  perpen- 
dicular to  S3 ; then 


TV-«Si; 1 

CT-CM  + iTV;d-cm  + J/»;r  • 
Tf-V{Mw>+KTV+<r)»}  J 


(48). 


If  C and  e are  at  the  same  side  of  SS,  the  smaller  of  the  two 
perpendiculars  is  to  be  treated  as  negative  in  the  formula!,  and  the 
difference  of  the  versed  sines  used  instead  of  their  sum  ; and  the 
{Mint  P will  lie  in  the  prolongation  of  the  link  beyond  T(  to  the 
vide  of  the  longer  lever.  When  the  arcs  of  oscillation  of  the  levers 
on  -ither  vido  of  their  middle  position*  do  not  exceed  20°,  the 
intermediate  portions  of  the  pstn  of  P between  P„  P„  and  P,  are 
near  enough  to  a straight  line  for  practical  purposes ; and  that 
point  may  be  used  to  guide  a sliding  piece,  such  as  the  piston-rod 
of  a steam-engine,  for  which  porpoee  this  parallel  motion  was 
originally  invented  by  Watt. 


Chapter  II.  O.v  Applied  Dtnauics. 

69.  La ici  of  Motion. — The  action  of  a 'machine  in  transmitting 
force  and  motion  simultaneously,  or  performing  work,  is  governed, 
in  common  with  the  phenomena  of  moving  bodies  in  general,  by  two 
“laws  of  motion,”  for  which  see  pp.  670  wj. 

90.  Comparison  of  Deviating  Force  with  Gravity.— 8eo  pp.  698. 

699.  SH  104-106.  9 ** 

91.  Deviating  Forces  Classed-  Defecting  Force  -Accelerating  and 
Retarding  Forces.  —See  p.  701,  §?  114-119 

. Zh  vision  of  the  Subject. — On  this  classification  of  the  deviat- 
ing forces  in  machines  is  founded  the  following  division  of  the 
subject  of  dynamics  as  applied  to  machines: — 

Division  1. — Balanced  forces  in  machines  of  uniform  velocity. 

Division  2. — Deflecting  forces  in  SQch  machines. 

Division  3. — Working  of  machines  of  varying  velocity. 

Division  1.  Balanced  Forces  in  Machines  of  Uniform  Velocity. 

93.  Application  of  Force  to  Mechanism. — Forces  are  applied  in 
tmita  of  weight;  and  the  unit  most  commonly  employed  in  Britain 
is  the  pound  avoirdupois  The  action  of  a force  applied  to  n body 


is  always  in  reality  distributed  over  some  definite  apace,  ei  inert 
volume  of  three  dimensions  or  a surface  of  tw‘o.  An  examples 
a force  distributed  throughout  a volume  is  the  weight  of  the  bo<^ 
itself,  which  acts  on  every  particle,  however  sinslL  The  praam 
exerted  between  two  bodies  at  their  surface  of  contact,  or  between 
the  two  parts  of  one  body  on  either  aide  of  an  ideal  surface  of 
separation,  is  an  example  of  a fores  distributed  over  a surface.  The 
mode  of  distribution  of  a force  applied  to  a solid  body  requires  te 
bo  considered  when  its  stiffness  and  strength  are  treated  of;  but, 
in  questions  respecting  the  action  of  a force  upon  a rigid  body  cow 
aidered  as  a whole,  the  resultant  of  the  distributed  force,  deter- 
mined according  to  the  principles  of  statics,  and  considered  as 
acting  in  a single  line  and  applied  at  a single  point,  may,  for  the 
occasion,  be  substituted  for  the  force  as  really  distributed.  Thus 
the  weight  of  each  separate  piece  in  a machine  is  treated  as  acting 
wholly  at  its  ccniis  ef  gravity,  and  each  pressure  applied  to  it  aa 
acting  at  a point  called  the  rewire  of  pressure  of  the  surface  to  which 
the  pressure  is  really  applied. 

94.  Forces  applied  to  Mechanism  Classed. — If  0 be  the  olhomty  of 
a force  F applied  to  a piece  of  a machine, — that  is,  the  angle  made 
by  the  direction  of  the  force  with  the  direction  of  motion  of  its  point 
of  application, — then  by  the  principles  of  Statics,  F may  be  {^solved 
into  two  rectangular  components,  vis.  t— 

Along  the  direction  of  motion,  P — Fcoa0  | 

Across  the  direction  of  motion,  Q»Faia0  )**''' 

If  the  component  along  the  direction  of  motion  acts  with  tbs 
motion,  it  is  called  au  effort ; if  against  the  motion,  a resistance. 
The  component  areas*  the  direction  of  motion  is  a lateral  pressure ; 
the  nnbalsnced  lateral  pressure  on  any  piece,  or  part  of  a piece,  is 
deflecting  force.  A lateral  pressure  may  increase  resistance  by 
causing  friction  ; the  friction  so  caused  acts  against  the  motion,  and 
is  a resistance,  but  the  lateral  pressure  causing  it  is  not  a resist- 
ance. Resistances  are  distinguished  into  useful  and  prejudicial 
according  as  they  arise  from  the  useful  effect  produced  by  the 
machine  or  from  other  causes. 

95.  Work. — Work  consist*  In  moving  against  resistance.  The 
work  is  said  to  be  performed,  and  the  resistance  overcome.  Work 
is  measured  by  the  product  of  the  resistance  into  the  distance 
through  which  its  point  of  application  is  moved.  The  unit  of  work 
commonly  used  in  Britain  is  a resistance  of  one  pound  overcome 

: through  a distance  of  one  foot,  and  is  called  a foot  pound . 
l Work  is  distinguished  into  useful  work  and  prejudicial  or  lost 
icork,  according  as  it  ia  performed  in  producing  the  useful  effect  oi 
the  machine,  or  in  overcoming  prejudicial  resistant*. 

9J.  Energy — Potential  Energy.  —Energy  means  capacity  for 
performing  work.  The  energy  of  an  effort,  or  potential  energy,  is 
i measured  by  the  product  of  the  effort  into  the  distance  through 
which  its  point  of  application  is  capable  of  being  moved.  The  unit 
of  energy  is  the  same  with  the  unit  of  work. 

Whan  the  point  of  application  of  an  effort  has  been  mooed  through 
a given  distance,  energy  is  said  to  have  been  exerted  to  an  amount 
expressed  by  the  product  of  the  effort  into  the  distance  through 
which  its  point  of  application  has  been  moved. 

97.  Variable  Effort  and  Resistance. — If  an  effort  lias  different 
magnitude*  during  different  portions' of  the  motion  of  its  point  of 
application  through  a given  distance,  let  each  different  magnitude 
of  the  effort  P be  multiplied  by  the  length  Os  of  the  corresponding 
portion  of  the  path  of  the  point  of  application  ; the  sum 

2. Pas (60) 

ia  tho  whole  energy  exerted.  If  the  effort  varies  by  insensible 
gradations,  the  energy  exerted  is  the  integral  or  limit  towards 
which  that  sum  approaches  continually  as  the  divisions  of  the  path 
are  made  smaller  and  more  numerous,  and  is  expressed  by 

/r* (si)- 

Similar  processes  ire  applicable  to  the  finding  of  tho  work  per- 
formed in  overcomings  varying  resistance. 

98.  Dynamometer  or  Indicator.— A dynamometer  <Sr  indicated 
is  an  instrument  which  measures  and  records  the  energy  exerted 
by  an  effort.  It  usually  consists  essentially,  first,  of  a piece  M 
paper  moving  with  a velocity  proportional  to  that  of  the  point  of 
application  of  the  effort,  and  having  a straight  line  marked  on  it 
parallel  to  its  diractiou  of  motion,  called  the  zero  line  ; end, 
secondly,  of  a spring  acted  upon  and  bent  by  the  effort,  and  carry- 
ing a pencil  whose  perpendicular  distance  from  the  zero  line,  aa 
regulated  by  tho  bending  of  the  spring,  is  proportional  to  the 
effort  The  pencil  traces  on  the  piece  of  paper  a lide  such  that  its 
ordinate  perpendicular  to  the  zero  lino  at  a given  point  represen  ti 
tlie  effort  P for  the  corresponding  point  in  the  path  of  the  point 
of  effort,  and  the  area  between  two  ordinates  represents  the  energy 
exerted,  f?ds,  for  the  corresponding  portion  of  the  path  of  the  point 
of  effort. 

99.  Principle  of  the  Equality  of  Entrgy  and  Work.  — From  the 
firet  law  of  motion  it  follows  that  in  a machine  whose  pieoos  move 

I with  uniform  velocities  the  efforts  and  resistances  must  balance  c»ch 
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other.  Now  from  the  law*  of  statics  (see  above)  it  is  known 
that,  in  order  that  a system  of  force*  applied  to  a system  of  connected 
points  may  be  in  equilibrium,  it  i«  necessary  that  the  sum  formed 
by  putting  together  the  products  of  tlic  forces  by  the  respective 
distances  through  which  their  point*  of  application  an*  capable  of 
moving  simultaneously,  each  atong  the  direction  of  the  force  applied 
to  it,  shall  bo  zero, — products  being  considered  positive  or  negative 
according  aa  the  direction  of  the  forces  and  the  possible  motions  of 
their  points  of  applicstion  are  the  same  or  opposite. 

In  other  worus,  the  sum  of  the  negative  products  is  equal  to 
the  sum  of  the  jaxitive  products.  This  principle,  applied  to  a 
machine  whose  parts  move  with  uniform  •velocities,  is  equi  valent  to 
saying  that  in  any  given  interval  of  time  the  energy  exerted  is 
equal  to  the  work  performed. 

The  symbolical  expression  of  this  law  is  as  follows : — let  effort*  be 
applied  to  one  or  any  number  of  points  of  a machine  ; let  auy  one 
of  these  efforts  be  represented  by  r,  and  the  distance  traversed  by 
its  point  of  application  in  a given  interval  of  time  by  dt ; let 
rraistances  be  overcome  at  one  or  any  number  of  points  of  the  same 
machine  ; let  any  oue  of  these  resistance*  be  denoted  by  It,  and  the 
diatanre  traversed  by  its  poiut  of  application  in  the  given  intervsl 
of  time  by  <//;  then 

Z.?ds-Z.Rd/ (52). 

The  lengths  dt,  dt'  are  proportional  to  the  velocities  of  the 
points  to  whose  paths  they  belong,  and  the  proportions  of  those 
velocities  to  each  other  arc  deducibJe  from  the  construction  of  the 
machine  by  the  principle*  of  purs  mechanism  explained  in 
Chapter  I, 

100.  Efficient}!. — The  efficiency  of  a machine  is  the  ratio  of  the 
useful  work  to  the  totai  work,— that  is,  to  the  energy  exerted,— and 
as  represented  by 

X.JIM  Z.RJS  I.R«rf/  U 


"27Rii'  Z.R^fs'  + Z.R^ds'"  X.Vdt  ~ K * 


(53), 


R.  being  taken  to  represent  useful  and  It,  prejudicial  resistances 

The  more  nearly  the  efficiency  of  a machine  approaches  to  unity 
the  better  is  the  machinr. 

101.  Power  and  Effect. — The  power  of  a machine  is  the  energy 
exerted,  and  the  effect  the  useful  work  performed,  in  some  interval 
of  time  of  definite  length,  such  sa  a second,  an  hour,  or  a day. 

The  unit  of  power,  called  conventionally  a horse- power,  is  $50 
foot  pounds  per  secoud,  or  33,000  foot-pounds  per  minute,  or 
1,980,000  foot-pounds'  per  hour. 

102.  Modulus  of  a Machine.  — In  the  investigation  of  the  properties 
of  a machine,  the  UBefal  resistance*  to  be  overcome  and  the  useful 
work  to  be  performed  are  usually  given.  The  prejudicial  resistances 
are  generally  function*  of  the  useful  resistance*  of  the  weights  of 
the  pieces  of  the  mechanism,  and  of  their  form  and  arrangement ; 
and,  having  been  determined,  thev  serve  for  the  computation  of 
the  loot  work,  which,  bring  added  to  the  useful  work,  gives  the 
expenditure  of  energy  required.  The  result  of  thi*  investigation, 
expressed  in  th*  form  of  an  equation  between  this  energy  and  the 
useful  work,  it  called  by  Moseley  th*  modulus  of  the  machine. 
The  general  form  of  the  modulus  may  be  expressed  thus — 

E-U  + *(U,  A)  + f(A) (54), 

where  A denotes  some  quantity  or  set  of  quantities  depending 
on  the  form,  arrangement,  weight,  and  other  properties  of  tho 
mechanism.  Mosrley,  however,  has  pointed  out  that  in  moat  cases 
this  equation  takes  the  much  more  simple  form  of 

E-(lfA)U  + B (55), 

where  A and  B are  constants,  depending  on  the  form,  arrangement, 


I If  s force  be  applied  to  a turning  piece  in  a line  not  passing 
through  its  axis,  toe  axis  will  press  against  its  bearings  with  am 
I equal  and  parallel  force,  and  the  equal  and  opposite  reaction  of  the 
bearings  will  constitute,  together  with  the  first -mentioned  force,  a 
couple  whose  arm  is  the  |ierpcndicu]ar  distance  from  the  axis  to  th» 
liue  of  action  of  the  first  force. 

A couple  is  ►aid  to  be  right  or  Iqfl  hand  d with’ reference  to  the 
observer,  according  to  the  direction  in  which  it  tends  to  turn  the 
bodr,  and  is  a driving  couple  or  a resisting  couple  acconiing  aa  its 
tendency  is  vrith  or  against  that  of  the  actual  rotation. 

Let  dt  be  an  interval  of  time,  « the  angular  velocity  of  the 
piece ; then  a dt  is  the  angle  through  which  it  turna  in  the  interval 
dt,  and  ds-vdt  — r*lt  is  the  distance  through  which  the  point  of 
application  of  the  force  move*.  Let  P represent  a a effort,  so  that 
rr  is  a driving  couple,  then 

Trfs-  Tvdt  - P rmdt  - Mo dt (57) 

is  the  energy  exerted  by  the  conple  M in  the  interval  dt ; and  a 
similar  equation  gives  the  work  performed  in  overcoming  a resisting 
couple.  When  several  couples  act  on  one  piece,  the  rvsultaut 
of  their  moments  is  to  be  multiplied  by  the  common  angular 
velocity  of  the  whole  piece. 

105.  Reduction  of  Forces  to  a given  Point,  and  of  Couples  to  the 
Axis  of  a given  Piece.— In  computations  respecting  machines  it  ia 
often  convenient  to  aubstitute  for  a force  applied  to  a given  point 
or  a conple  applied  to  a given  piece,  the  equivalent  force  or  coupl* 
applied  to  some  other  point  or  piece  ; that  ia  to  say,  the  force  or 
couple,  which,  if  applied  to  the  other  point  or  piece,  would  exert 
equal  energy  or  employ  equal  work.  The  principles  of  this  reduc- 
tion are  that  the  ratio  of  the  given  to  the  equivalent  fores  ia  the 
reciprocal  of  the  ratio  of  the  velocities  of  thvir  points  of  applica- 
tion, aud  the  ratio  of  the  given  to  the  equivalent  couple  is  the 
reciprocal  of  the  ratio  of  the  angular  velocities  of  the  pieces  to 
which  they  are  applied. 

These  velocity  ratios  are  known  by  the  construction  of  the 
mechanism,  and  are  independent  of  the  absolute  speed. 

106.  Balanced  Lateral  Pressure  of  Guides  ana  Bearings. — The 
most  impoitant  part  of  the  lateral  pressure  on  a piece  of  mechanism 
is  the  reaction  of  its  guide*,  if  it  ia  a sliding  piece,  or  of 
the  bearings  of  its  axis,  if  it  is  a turning  piece ; and  the 
balanced  portion  of  this  reaction  is  equal  and  opposite  to  the 
resultant  of  all  the  otbvr  force*  applied  to  the  piece,  its  own  weight 
included.  There  may  be  or  may  not  be  an  unbalanced  component 
in  this  pressure,  due  to  the  deviated  motion.  Its  laws  will  be 
considered  in  the  sequel. 

107.  Friction— Unguents. — The  most  important  kind  of  resistance 
in  machines  is  tho  friction  or  rubbing  resistance  of  surfaces  which 
slide  over  each  other.  The  direction  of  the  resistance  of  friction  is 
opposite  to  that  in  which  the  sliding  takes  place.  Its  magnitude 
is  the  product  of  the  normal  pressure  or  force  which  presses  the 
nibbing  surfaces  together  iu  a direction  perpendicular  to  themselves 
into  a specific  constant  already  mentioned  iu  Part  1.,  sect  13,  aa 
the  coefficient  of  friction,  which  depend*. on  the  nature  and  condition 
of  the  surfacoa  of  the  unguent,  if  any,  with  which  they  are  covered. 
The  totil  pressure  exerted  between  the  rubbing  surfaces  is  th* 
resultant  of  the  normal  pressure  and  of  the  friction,  and  Its 
obliquity,  or  inclination  to  the  common  perpendicular  of  the 
surfaces,  ia  the  anole  cf  repose  formerly  mentioned  in  aect  18, 
whose  tangent  is  the  coefficient  of  friction.  Thus,  Jet  N be  the 
normal  pressure,  R tho  friction,  T the  total  pressure,  / the  co- 
efficient of  friction,  and  * the  angle  of  repose  ; then 


and  weight  of  the  mechanism.  1 
last  equation  ia 

U 1 
¥~l+A+B/tl 


ciency  corresponding  to  the 


(5«). 


103.  Trains  qf  Mechanism.—  In  applying  the  preceding  prin- 
ciples  to  a train  of  mechanism,  it  msy  either  be  treated  as  a wh  ole, 
pr  it -may  be  considered  in  sections  consisting  of  single  pieces,  or  of 
nny  convenient  portion  of  the  train,— each  section  being  treated  as 
a machine  driven  by  the  effort  applied  to  it  and  energy  exerted 
'upon  it  through  its  line  of  connexion  with  the  preceding  section, 
performing  useful  work  by  driving  the  following  section,  and  losing 
work  by  overcoming  its  own  prejudicial  resistances. 

It  is  evident  that  the  efficiency  of  the  whole  train  is  the  product  of 
the  efficiencies  of  its  sections. 

104.  Rotating  Pieces— Couples  of  Forces.  —It  is  often  convenient 
to  express  the  energy  exerted  upon  and  the  work  performed  by  a 
turning  piece  in  a machine  in  terms  of  the  moment  of  the  couples 
^forces  acting  on  it,  and  of  the  angular  velocity.  See  p.  728, 

The  ordinary  British  unit  of  moment  is  a foot-pound ; but  it'is 
to  be  remembered  that  this  it  a foot-pound  of  a different  sort  from 
the  unit  of  energy  and  work. 
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Experiments  on  friction  have  been  made  by  Coulomb.  Vince, 
Renme,  Wood,  D.  Hankins,  and  others.  ■ The  most  complete  and 
elaborate  experiments  are  those  of  Morin,  published  in  his  Motions 
Fondamentales  ds  Mtcanique,  and  republished  in  Britain  in  the 
works  of  Moseley  and  Gordon.  The  following  is  an  exceedingly 
condensed  abstract  of  the  most  important  reanlta,  as  regards 
machine*,  of  these  experiments 
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. It  ia  to  lie  understood  ti.it  the  above-stated  law  of  friction  is 
only  trio  for  dry  surface*  when  the  pressure  is  not  sufficient  to 
indent  or  abrade  the  surfaces,  and  for  greased  surfaces  when  the 
preMure  is  not  Eothciont  to  force  out  the  unguent  from  between  the 
eurfioc*.  If  the  proper  limit  be  exceeded,  tlie  friction  increases 
more  raimlly  than  in  the  simple  ratio  of  the  normal  p—s ore. 

The  limit  of  pressure  for  usgovuts  diaiinhbvs  as  the  speed 
increases.  The  following  are  same  of  it*  approximate  values  as  in- 
ferred from  experience  in  railway  locomotive  anil  ouriago  axles; — 

\ Velocity  of  nibbtiiK  In  f«t  per  wcowl .............  1 >1  S 

of  ■ftiisal  preMure  per  2»  per  square  lack  > ^ ^ 


In  pivots,  tin  intensity  of  the  pressure  is  usually  fixed  at  about 
oue  ton  per  square  inch. 

UfcguenU  should  be  comparatively  thick  for  heavy  pressures,  tJiat 
they  may  resist  being  forced  out,  and  compare lively  thill  for 
lirrbt  pressures,  that  tlicir  viscidity  may  not  odd  to  the  resistance. 

/ (Jugm-nts  tie  of  three  dosses,  six.  j— 

1.  Fatty:  consisting  of  animal  or  vega  table  fixed  oils,  such  as 
tallow,  lard,  lard-oil,  seal-oil,  whale-oil,  olive-oil.  Drying  oil*, 
which  absorb  oxygen  and  harden,  are  obviously  nnfit  for  ongnenU. 

2.  Soapy : composed  of  fatty  oil,  alkali,  and  water.  The  beat 
grease  of  this  claos  should  not  con  turn  more  than  about  25  or  30  per 
cent  of  water ; bad  kinds  contain  40  or  50  per  cent.  The  addi- 
tional water  diminishes  tire  cost,  Imt  spoils  the  nngnent 

3.  Bituminous  ; composed  of  solid  and  liquid  mineral  compounds 
of  hydrogen  and  carbon. 

103.  Work  of  Friction — ifomenl  of  Fridion.  — The  work  per- 
formed in  a unit  of  time  in  overcoming  the  friction  of  a pair  of 
surfaces  is  the  product  of  tho  friction  by  the  velocity  of  sliding  of 
the  surfaces  over  each  other,  if  that  is  the  same  throughout  tho 
whole  extent  of  tho  rubbing  surfaces.  If  that  velocity  is  different 
for  different  portions  oF  the  rubbing  surfaces,  the  velocity  of  each 
portion  is  to  be  multiplied  by  the  friction  of  that  poition,  and  the 
results  summed  or  integrated. 

When  the  relative  motion  of  the  rubbing  surface*  ia  one  of  rota- 
tion, the  work  of  friction  in  a unit  of  time,  for  a portion  of  the 
nibbing  surfaces  at  a given  distance  from  the  axis  of  rotation,  may 
be  found  by  multiplying  together  tho  friction  of  that  portion,  iU 
distance  from  the  axi9,  aud  the  angular  velocity.  The  product  of 
the  force  of  faction  by  the  distance  at  which  it  acta  from  tho  axis 
of  rotation  is  called  the  moment  of  friction.  Tho  total  moment  of 
friction  of  a pair  of  rotating  nibbing  surfaces  is  tho  sum  or  integral 
of  the  momenta  of  friction  of  their  several  portions. 

To  express  this  symbolically,  let  du  represent  the  area  of  a 
portion  of  a pair  of  rubbing  surfaces  at  a distance  r from  tho  axis 
of  their  relative  rotatiou  ; p the  intensity  of  the  normal  pressure  at 
dn  per  unit  of  area;  and/  the  coefficient  of  friction.  Then  the 
moment  of  friction  of  du  Is 

fprdu ; 'l 

th"  total  moment  of  friction  ia 


Jfyr.&a ; 

and  the  work  performed  in  a unit  of 
time  in  overcoming  frictiou,  when  the 
angular  velocity  is  a,  is 


(58). 


off pr.du.  J 

It  is  evident  that  the  moment  of  friction,  and  the  work  loot  by 
being  performed  in  overcoming  friction,  are  leas  in  a rotating  piece 
as  the  bearings  arc  of  smaller  radius.  But  a limit  ia  put  to  the 
diminution  of  the  radii  of  journals  and  pivots  by  the  conditions  of 
durability  and  of  proper  lubrication  stated  in  sect  107,  and  also  by 
conditions  of  strength  and  stillness. 

105.  Total  Prtssttrs  idiNM  Journal  and  Bearing. — A single 

fdece  rotating  with  on  uniform  velocity  has  four  mutually  balanced 
orccs  applied  to  it: — (1)  the  effort  exerted  on  it  by  the  piece 
which  drives  it ; (2)  the  resistance  of  the  piece  which  follow*  it,— 
which  may  bo  considered  for  the  purposes  of  the  present  question 
as  useful  resistance ; (3)  its  weight ; and  (4)  the  reaction  of  its  own 
cylindrical  bearings.  There  are  given  the  following  data 
The  direction  of  t he  effort. 

The  direction  of  the  useful  resistance. 

The  weight  of  the  piece  and  tho  direction  in  which  it  acts. 

The  magnitude  of  the  Bttfill  resistance. 

The  radius  of  tho  bearing  r. 

The  angle  of  repose  corresponding  to  the  friction  of  the  journal 
on  the  bearing. 

And  there  are  required  the  following!— 

The  direction  of  the  reaction  of  the  bearing 
The  magnitude  of  that  reaction. 

The  magnitude  of  the  effort. 

Let  the  ublCuI  resistance  and  the  weight  of  the  pieco  be  com- 
pounded by  the  principles  of  statics  into  ons  force,  and  let  this  l>e 

railed  the  given  force. 

The  directions  of  the  effort  and  of  the  given  force  are  either 


pita  Ur  I or  moot  in  a point.  If  they  are  parallel,  ths  direction  of 
the  reaction  «»f  the  hearing  is  also  parallel  to  them  ; if  tliey  meet 
in  a point,  the  directum  of  the  reaction  traverses  the  enstn  joint. 

Also,  L't  AAA,  fig.  30,  be  a section  of  the  bearing,  sail  C its  axis  ; 
then  the  dinu-tioii  of  the  reaction,  at  tho  point  where  it  intersects 
tho  circle  AAA,  must  woke  the  angle 
4>  with  tho  radios  of  that  cirdo  ; that  M 
to  mt,  it  must  he  a line  such  as  PT 
loach  nig  tho  smaller  circle  BB,  whose 
radius  is  r.  sin  The  side  on  which  it 
toadies  that  circle  i*  determined  by  the 
fact  that  the  obliquity  of  the  reaction  is 
such  ab  to  oppose  the  rotatiou. 

Thus  is  determined  the  direction  of  the 
reaction  of  tho  bearing;  and  tlie  magni- 
tude of  that  reaction  and  of  tho  effort  arc 
then  fonnd  by  the  principles  of  the  equili- 
brium of  three  forces  already  stated  in  l^art  !.,  sect.  7 (sec  also 
p.  702,  i 124). 

The  work  lost  in  overcoming  the  friction  of  the  bearing  is  the 
same  with  that  which  would  be  performed  iu  overcoming  at  the 
circumference  of  tho  small  a rule  BB  a resistance  equal  to  tho  whole 
pressure  between  the  journal  and  bearing. 

In  order  to  ditniuuh  that  pressure  to  the  sinahkst  possible 
amount,  the  effort,  aud  line  resultant  of  the  useful  resistance,  and 
the  weight  of  the  piece  (called  above  the  “ given  force  ”)  ought  to 
be  opi-oteoJ  to  cacli  other  as  directly  as  ia  practicable  consistently 
with  the  purposes  of  the  machine. 

110.  Friction  of  Pilots  and  Co! Lire. — When  a shaft  is  acted 
upon  by  a force  Lending  to  shift  it  lengthways,  that  farce  must  be 
It&lanced  by  the  reaction  of  a bearing  against  a pivot  at  the  pad  of 
the  shaft ; or,  if  that  l«e  impossible,  against  one  or  more  collars,  or 
rings  projecting  from  tho  body  of  the  shaft.  The  bearing  of  the 
pivot  is  called  a stop  or  footstep.  Pivot*  require  great  hardness, 
and  are  usually  made  of  steel.  The  flat  pivot  is  a cylinder  of  steel 
having  a plane  circular  end  as  a rubbing  surface.  Let  N be  tbe 
total  pressure  sustained  by  a flat  pivot  of  the  radios  r;  if  that  pres- 
sure be  uuiformly  distributed,  which  is  the  ease  wheu  the  nibbing 
surfaces  of  the  pivot  and  its  step  am  both  true  planes,  the  inten- 
sity of  the  pressure  is 

p~£s *.  * W; 

and,  introducing  this  value  into  equation  58,  the  moment  of  friction 
qf  the  fat  pivot  is  found  to  be 

I /Sr . (fll). 

or  two-thirds  of  that  of  a cylindrical  journal  of  the  same  radi— 
under  tho  same  normal  pressure. 

Ths  friction  of  a conical  pivot  exceeds  that  of  a fiat  pivot  of  ths 
same  radius,  and  under  the  same  pressure,  in  the  proportion  of  tho 
side  of  the  cone  to  the  radius  of  its  base. 

The  moment  of  friction  of  a collar  is  given  by  tho  formula — 

I/S£r£ 

where  r is  the  external  and  t*  the  internal  radius. 

In  the  cup  and  ball  pivot  the  end  of  the  shaft  and  the  step 
present  two  recesses  facing  each  other,  into  which  are  fitted  two 
shallow  enps  of  steel  or  hard  bronze.  Between  the  concave  spheri- 
cal surfaces  of  thoM  cups  is  placed  a steel  ball,  being  either  a 
complete  sphere  or  a lens  having  convex  surfaces  of  a somewhat 
less  ra-iiua  than  the  concave  surfaces  of  the  cups.  The  moment  of 
friction  of  this  pivot  is  at  first  almost  inappreciable  from  the 
extreme  smallness  of  the  radius  of  the  circles  of  contact  of  the  boll 
aud  cups,  but,  as  they  wear,  that  radius  and  the  moment  of  friction 
increase. 

It  appears  that  the  rapidity  with  which  a rubbing  surface  wears 
away  is  proportional  to  the  friction  and  to  the  velocity  jointly,  or 
nearly  so.  Hence  the  pivots  already  men- 
tioned wear  unequally  at  different  points,  and 
tend  to  alter  thei r figures.  Schiele  has 
invented  a pivot  which  preserves  its  original 
figure  by  wearing  equally  at  all  points  in  a 
direction  parallel  to  its  axis.  The  following 
are  tho  principles  on  which  this  equality  of 
wear  drjH'iuJfl : — 

The  rapidity  of  wear  of  a surface  measured 
in  an  oblique  direction  is  to  tlie  rapidity  of 
wear  measured  normally  is  tlie  secant  of  the 
obliquity  is  to  unity.  Lct/OX  (fig.  31)  be 
the  axis  of  a pivot,  and  let  KPC  be  a portion 
of  a curve  such  that  at  any  point  P ths 
secant  of  tho  obliquity  to  the  normal  of  the 
cum*  of  a line  parallel  to  the  ax  is  is  inversely 
proportional  to  the  ordinate  PV,  to  which  the  velocity  of  P ia 
proportional.  The  rotation  of  that  curve  round  OX  will  generate 
thu  form  of  pivot  required.  Now  let  PT  be  a tangent  to  th* 
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curve  »t  F,  cutting  OX  in  T , IT  - PY  * wt  Miqu>ht,  anil  thia 
is  t«  he  a constant  quantity , hence  the  curve  >»  thut  known  ns  the 
iractory  of  the  straight  line  OX,  ill  which  IT  - OR  - constant. 
This  curve  is  described  by  having  a fuel  straight  edge  parallel  to 
OX.  along  which  slides  a slider  carrying  a piu  whose  centre  is  T. 
On  that  pin  toms  an  arm,  carrying  at  u point  1’  a tracing-point, 
pencil,  or  port.  Should  the  pen  hove  a nib  of  two  jaws,  like  those 
of  an  ordinary  drawing-l*«.  the  plane  of  the  jaws  roast  pass 
through  IT.  Then,  while  T is  slid  aloug  the  axis  Irnm  O towards 
X.  P will  be  drawn  after  it  from  R towards  C along  the  tmetory. 
This  corn*,  bung  an  asymptote  to  its  axis,  i*  capable  of  being  in- 
definitely  prolonged  tow  arils  X ; but  in  designing  pivots  it  should 
stop  before  the  angle  PTY  becomes  less  than  the  angle  of  repose  of 
the  rubbing  surface*,  otherwise  the  pivot  will  be  liable  to  stick  in 
its  bearing. 

The  moment  of  friction  of  “Schiele’#  anti-friction  pivot,"  as  it 
is  called,  is  equal  to  that  of  a cylindrical  journal  of  tho  radius 
OR  — FT  th*»  constant  tangent,  under  the  same  pressure, 

111.  Friction  of  Tcdk.— Let  N be  the  normal  pressure  exerted 
between  a pair  of  teeth  of  a pair  of  wheels ; s the  total  distance 
through  which  they  slide  upon  each  other ; n the  number  of  pairs 
of  teeth  which  pass  the  plane  of  axis  iu  a unit  of  time;  then 

w/Ns («S) 

is  the  work  lost  in  unity  of  time  by  the  friction  of  the  teeth.  The 
sliding  » is  composed  of  two  parts,  which  take  place  during  the 
approach  and  recess  respectively.  Let  those  be  denoted  by  a,  and 
Sj,  so  that  j-5,  ta^.  Insect.  G5  the  re/oeftygf  sliding  at  any  instant 
has  been  given,  vir.,  u-c(a,  + a.},  where  it  is  that  velocity,  c the 
distance  Ti  at  any  instant  from  the  point  of  contact  of  the  teeth  to 
the  pitch  -point,  and  •„  eu  the  respective  angular  velocities  of  tho 
wheels. 

Let  v be  tho  common  velocity  of  the  two  pitch-circles,  r„  r,  their 
radii ; then  the  above  equation  becomes 


•■Kn**)- 


To  apply  this  to  involute  teeth,  let  c,  be  the  length  of  tho 
approach,  e,  that  of  the  recess,  «,  the  mean  velocity  of  sliding 
during  the  approach,  ut  that  during  the  recess ; then 


also,  let  • be  tho  obliquity  of  the  action  ; the*  the  times  occupied 
by  the  approach  and  receB*  arc  respectively 

_a_ , .3- . 

CCO90  vcosd  * 

giving,  finally,  for  tltc  length  of  sliding  between  each  pair  of  teeth, 

-'•+,*'w(^+^)  • • • • <«4>- 

whi  h,  substituted  in  equation  63,  gives  the  work  lost  in  n unit  of 
time  by  the  friction  of  involute  teeth.  This  result,  which  is  exact 
for  involute  teeth,  is  approximately  true  for  teeth  of  sny  figure. 

For  inside  gearing,  it  r,  be  the  less  radios  and  rt  the  greater. 

— — is  to  be  substituted  for  — + — .. 

r,  ry  r,  r, 

112.  Friction  of  Cords  and  Belts.— A flexible  bond,  meh  ttn  a 
cord,  rope,  belt,  or  strap;  may  bo  used  cither  to  exert  an  effort  or  a 
resistance  UJ»on  a pulley  round  which  it  wraps.  In  either  ctuw  the 
tangential  force,  whether  effort  or  resistance,  exerted  between  tho 
band  and  the  pulley  is  their  mutual  friction,  caused  by  and  propor- 
tional to  tho  normal  pressure  between  them. 

Let  T,  be  the  tension  of  the  free  part  of  the  band  at  that  aide 
toieards  which  it  tends  to  draw  tho  pulley,  or  front  which  tho  pulley 
tends  to  draw  it ; T#  the  tension  of  the  free  part  at  the  other  aide  ; 
T the  tension  of  tho  band  at  any  intermediate  joint  of  its  arc  of  con- 
tact with  tho  pulley;  0 the  ratio  of  the  length  of  that  arc  to  the 
radius  of  the  pulley  ; d9  tho  ratio  of  an  indefinitely  small  slemcnt 
of  that  arc  to  the  radius ; i — T,  - Tt  the  total  friction  between  the 
band  and  the  j-ulh-y  ; rfF  the  elementary  jiortion  of  that  friction  due 
to  the  elementary  arc  d9\f  the  coefficient  of  friction  between  the 
materials  of  the  band  and  pulley, 

'Then,  according  to  n well-known  principle  in  statics,  the  normal 
pressure  at  the  elementary  arc  dB  is  Trffl,  T bring  the  mean  tension 
of  the  band  at  that  elementary  arc  ; consequently  the  friction  on 
that  arc  is  dF-/Tdf.  Now  that  friction  is  nl*o  tho  difference 
between  the  tensions  of  the  band  at  the  two  ends  of  the  elementary 
are, or  rfT  — df~fTd0 ; which  equation,  bring  integrated  throughout 
the  entire  are  of  contact,  gives  the  following  forrnuhe  : 

hyp.  \of  ' -/« 

A* 


!>./• 

T,  
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When  a brit  connecting  a pair  of  poJeys  has  the  tensions  of  its 
two  sides  original lv  equal,  the  pulleys  being  at  real,  ami  when  the 
pulleys  are  next  set  iu  motion,  so  that  ono  of  them  drives  the  other1 
by  tiiran*  of  tho  belt,  it  is  found  that  the  advancing  side  of  the 
belt  is  exactly  as  much  tightened  as  the  returning  able  is  slackened, 
fo  that  tho  Mean  tension  remains  unchanged.  Its  value  is  given  by 
this  formula — 

&tli-£±L  ......  (mi 

* 2(^-1) 

which  is  useful  in  determining  the  original  tension  required  lo 
enable  a belt  to  transmit  m given  force  between  two  pulleys. 

The  equations  65  and  66  are  applicable  to  a kind  of  brake  called 
a friction-strap,  used  to  atop  or  modernle  the  velocity  of  machines 
by  being  tightened  round  a jiulley'.  Tlx  strop  ia  usually  of  iron, 
and  the  jwlley  of  hard  wood.  . 

Let  a denote  the  arc  of  contact  expressed  In  firms  nmy  fraclicni 
of  a Iktu  ; then 

( - 

e*9  - number  whose  common  logarithm  is  27288/«  j ' ^ 

113.  Stiffness  of  Jlojit*. — Ropes  offer  a resistance  to  being  bent, 
and,  when  beut,  to  being  straightened  again,  which  arises  from  the 
mutual  friction  of  tlieir  film*.  It  increases  with  the  sectional  area 
of  the  rujic,  and  is  inversely  proportional  to  tbo  radius  of  the  curve 
into  wbirii  it  is  lent. 

Tho  work  lost  in  lulling  n given  length  of  rope  over  a pulley  is 
found  by  mullijilyiiig  the  leugth  of  the  rope  in  feet  by  its  stiffness 
in  pound*.  that  stilfacas  bring  the  excess  of  the  tension  at  the 
leading  side  of  the  rope  above  that  at  the  fellow  iog  side,  which  is 
necessary  to  bend  it  into  a curve  fitting  the  pulley,  and  then  to 
at/aighten  it  again. 

The  following  empirical  formulae  for  thestiffne**  of  hem  pen  rope* 
have  ln-en  deduced  by  Morin  from  the  experiments  of  Cuuiomb : — 

Lot  F l:e  tho  stiffness  in  pounds  avoirdupois  ; d the  diameter  of 
the  rope  in  inches,  n — 48a*  for  white  ropes  and  3M*  for  tarred 
ropes  ; r the  effective  radius  of  the  pulley  in  inches ; T the  tension 
in  pounds.  Theu 

For  while  ropet,  F-—  (OD012  + 0 OO10S8»+OOm2T)  ) 

I ( ’•48)' 

Far  tamed  rape,  F--^(0  006  + 0 00139S»  + OiK>lCkT)  ) 

111.  Friction-Couplings.—  Friction  ia  useful  as  a means  of  com- 
mon icating  motion  where  sudden  changes  either  of  force  or  velocity 
take  place,  because,  being  limited  in  amount,  it  may  be  so  adjusted 
as  to  limit  the  forces  which  strain  the  pieces  of  tho  mrchanisin 
within  the  botlnds  of  sufoty.  Amongst  contrivances  for  effecting 
this  object  are  friction-cones.  A rotating  shaft  can  it  s ujton  a 
cylindrical  portion  of  its  figures  wheel  or  pulley  turning  loosely  on 
it,  and  consequently  capable  of  remaining  st  rest  when  the  slwlt  is 
iu  motion.  This  pulley  ha*  fixed  to  one  side,  and  concentric  with 
it,  a short  frustum  of  a hollow  cone.  At  a small  distance  from  the 
pulley  the  shaft  carries  a short  frustnro  of  a solid  cone  accurately 
turned  to  'it  the  hollow  rone.  This  frustum  is  made  always  to  turn 
along  with  the  shaft  by  being  fitted  on  a square  portion  of  it,  or  by 
means  of  a rib  and  groove,  or  otherwise,  but  is  capable  of  a slight 
longitudinal  motion,  so  as  to  1*  pressed  into,  or  withdrawn  from, 
the  hollow  cone  by  means  of  a lever.  When  the  cone*  are  pressed 
together  or  engaged,  their  friction  came*  the  pulley  to  rotate  olong 
with  the  shaft ; when  they  are  disengaged,  the  pulley  is  free  to 
stand  still.  The  angle  made  by  the  sides  of  tho  cone*  with  the 
axis  should  not  be  less  than  the  angle  cf  repose.  -In  Xbe  friction* 
duUh,  • pulley  loose  on  a abaft  has  n hoop  or  gland  made  to  embrace 
| it  more  or  less  tightly  by  means  of  a Kit* ; this  hoop  hns  abort 
* projecting  nrms  or  rare.  A fork  or  clutch  rotates  along  with  the 
i shaft,  as  d is  capable  of  being  moved  longitudinally  by  a handle. 
1 When  the  dutch  in  moved  towards  the  hoop,  ita  arms  catch  thoaa 
, of  the  hoop,  and  cause  the  hoop  to  rotate  and  to  commnnicato  ita 
rotation  to  the  pulley  by  friction.  There  are  many  other  con- 
, trivanccs  of  the  same  clans,  but  the  two  just  mentioned  may  serve 
I for  examples. 

115.  licit  of  Friction— Unguents.— The  work  lost  in  friction  ia 
employed  in  pi od uctng  heat.  This  fact  is  very  obvious,  and  haa 
been  known  from  a remote  period  ; but  the  exact  determination  af 
the  proportion  of  the  work  lost  to  the  licat  produced,  and  the 
experimental  proof  that  that  proportion  ia  the  Mime  under  all  cir- 
cumstances, and  with  all  materials,  solid,  liquid,  and  gnseon*,  are 
comparatively  recent  achievements  of  Jotilc.  Tho  quantity  of 
work  which  produces  a llritish  unit  of  heat  (or  eo  much  heat  a* 
elevates  the  temperature  of  one  pound  of  pure  water,  at  or  near 
ordinary  atrnospnrric  temperatures,  by  one  degree  of  Fahrenheit) 
is  772  foot-pounds.  This  constant,  now  designated  as  “Joule’s 
equivalent,"  is  the  principal  experimental  datum  of  the  science  of 
thermodynamic*. 

The  heat  produced  by  friction,  when  moderate  in  amount,  ia  useful 
in  softening  and  liquefying  thick  unguents ; but  when  excessive  it 
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u prejudicial,  by  decomposing  the  unguents,  and  sometimes  even 
by  softening  the  metal  of  the  bearing*,  and  raising  their  temperature 
so  high  as  to  set  fire  to  neighbouring  combustible  matters. 

Excessive  heating  is  prevented  by  a constant  ond  copious  supply 
of  a good  unguent  The  elevation  of  temperature  produced  by  the 
friction  of  a journal  is  sometimes  used  ms  an  experimental  test  of  the 
quality  of  unguents.  When  the  velocity  of  rubbing  is  about  4 or  5 
feet  per  second,  the  elevation  of  temperature  has  been  found  by  some 
recent  experiments  to  be,  with  good  fat  tv  and  soapy  unguents,  40* 
to  50*  Fanr.;  with  good  mineral  unguents,  about  30*. 

1 Id.  Rolling  Resistance.  —By  the  rolling  of  two  surfaces  over  each 
other  without  sliding  a resistance  is  caused  which  is  called  some- 
times “rolling  friction,"  but  more  correctly  rolling  resistanc t.  It 
is  of  the  nature  of  a couple,  resisting  rotation,  lta  moment  is  found 
l»y  multiplying  the  normal  pressure  between  the  rolling  surfaces  by 
an  arm,  whose  length  depends  on  the  nature  of  the  robing  surfaces, 
and  the  stork  lost  in  a unit  of  time  in  overcoming  it  is  the  product 
of  its  moment  bv  the  angular  velocity  of  the  rolling  surface*  rela- 
tively to  each  other.  The  following  are  approximate  value*  of  the 
arm  in  decimals  of  a foot 
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117.  Reciprocating  Force * — Slorol  and  Restored  Energy. — When 
a force  acts  on  a machine  alternately  as  an  effort  and  as  a resistance, 
it  may  be  called  a reciprocating  force.  Of  this  kind  is  the  weight  of 
any  piece  in  the  mechanism  whose  centre  of  gravity  alternately  rises 
•ml  falls  ; for  during  the  rive  of  the  centre  of  gT evity  that  weight 
acta  as  a resistance,  and  enemy  is  employed  in  lifting  it  to  an 
amount  expressed  by  the  product  of  the  weight  into  the  vertical 
height  of  its  rise  ; and  during  the  fall  of  the  centre  of  gravity  the 
weight  acts  as  an  effort,  and  exerts  in  assisting  to  perform  the  work 
if  the  machine  sn  amount  of  energy  exactly  equal  to  that  which 
had  previously  been  employed  in  lifting  it.  Thus  that  amount  of 
energy  i«  uot  lost,  but  has  its  operation  deferred  ; and  it  is  said  to 
be  stored  when  the  weight  is  lifted,  and  restored  when  it  falls 

In  a machine  of  which  each  piece  is  to  move  with  a uniform 
velocity,  if  the  effort  and  the  resistance  be  constant,  the  weight  of 
each  niece  must  be  balanced  on  its  axis,  so  that  it  may  produce 
lateral  pressure  only,  and  not  act  as  a reciprocating  force.  But  it 
(tie  effort  and  the  resistance  bo  alternately  in  excess,  the  uniformity 
of  speed  may  still  be  preserved  by  so  adjusting  come  moving  weight 
in  trie  mechanism  that  when  the  effort  is  in  excess  it  may  be  lifted, 
and  bo  balance  and  employ  the  excess  of  effort,  and  that  when  the 
resistance  is  in  excess  it  nmy  fall,  and  so  balance  and  overcome  the 
excess  of  resistance,— thus  storing  the  periodical  excess  of  energy, 
and  restoring  that  energy  tn  perform  the  periodical  excess  of  work. 

Other  forces  besides  gravity  may  bo  used  as  reciprocating  forces 
(or  storing  and  restoring  energy,— for  example,  the  elasticity  of  a 
spring  or  of  a mass  of  air. 

In  most  of  tho  delusive  machines  commonly  called  “perpetual 
motions,"  of  which  so  many  ere  jiatented  in  each  year,  and  which 
are  expected  by  their  inventors  to  perforin  work  without  receiving 
energy,  the  fundamental  fallacy  consists  in  an  expectation  that 
some  reciprocating  force  shall  restore  more  energy  than  it  has  been 
the  means  of  storing. 

Division  2.  Defecting  Forces. 

118.  Defecting  Force  for  Translation  in  a Curved  Path. — In 
machinery,  deflecting  force  is  supplied  by  tbe  tenacity  of  some 
piece,  such  as  a cisnk,  which  guides  the  deflected  body  in  its  curved 
path,  aud  is  unbalanced,  being  employed  in  producing  deflexion, 
and  not  in  balancing  another  force. 

119.  Centrifugal  Force. — See  p.  682,  g 35,  and  p.  701,  g 110. 

120.  Rectangular  Resolution  of  Centrifugal  Force.  See  jk  701, 
gg  117  and  110. 

121.  Centrifugal  Force  of  m Rotating  Body.  — 7*A«  centrifugal 
force  exerted  by  a rotating  body  on  its  axis  of  rotation  is  the  same 
tn  magnitude  as  if  the  mass  of  the  body  were  concentrated  at  its 
Centre  of  gravity,  and  acts  in  a plans  passing  through  the  axis  of 
rotation  and  the  centre  of  gravity  of  the  body. 

The  particles  of  a rotating  body  exert  centrifugal  forces  on  each 
other,  which  strain  the  body,  and  tend  to  tear  it  asunder  ; but 
these  forces  balance  each  other,  and  do  not  affect  the  resultant  cen- 
trifugal force  exerted  on  the  axis  of  rotation.' 

If  the  axis  of  rotation  traverses  the  centre  of  gravity  of  the  body, 
the  centrifugal  force  exerted  on  that  axis  is  nothing. 

Hence,  unless  there  be  some  reason  to  the  contrary,  each  piece  of 
S machine  should  be  balanced  on  its  sxi9  of  rotation-  otherwise  the 
centrifugal  force  will  cause  strains,  vibration,  and  increased  friction, 
jmd  n tendency  of  the  shafts  to  jump  out  of  their  bearings. 

122.  Centrifugal  Couples  of  a Rotating  Body.— Besides  the  tend- 
ency (if  any)  of  the  combined  centrifugal  forces  of  the  particles  of 


a rotating  body  to  shift  the  axis  of  rotation,  they  mar  also  tend  (a 
turn  it  out  of  its  original  direction.  The  latter  tendency  is  called 
a centrifugal  couple,  and  vanishes  for  rotation  about  a principal 
axis  (see  p.  732,  g 237). 

It  is  essential  to  the  steady  motion  of  every  rapidly  rotating  pies 
In  • machine  that  its  axis  of  rotation  should  not  merely  Invert* 
its  centre  of  gravity,  but  should  be  a permanent  axis;  for  otherwiie 
the  centrifujpl  couples  will  increase  friction,  produce  oscillation  ef 
ths  shaft,  and  tend  to  make  it  leave  its  bearings. 

The  principles  of  this  and  the  preceding  aectiou  are  tboae  which 
regulate  the  adjustment  of  the  weight  and  position  of  the  counter- 
noises  which  are  placed  between  the  spokes  of  the  driving-wheels  of 
locomotive  engines. 

128.  Revolving  Pendulum— Governors. — Tn  fig.  32  AO  represents 
an  upright  axis  or  spindlt;  B a weight  called  a bob,  suspended  by  rod 
OB  liotn  a horizontal  axis  at  O,  carried 
by  the  vertical  axis.  When  the  spindle 
is  at  rest  the  bob  hangs  close  to  it ; 
when  the  spindle  rotates,  the  bob,  be. 
ing  made  to  revolve  round  it,  diverges 
until  the  resultant  of  the  centrifugal 
force  and  the  weight  of  the  bob  is*  force 
acting  at  O in  the  direction  OB,  and 
then  it  revolves  steadily  in  s circle. 

This  combination  Is  called  a revolving, 
centrifugal,  or  conical  pendulum.  Re- 
volving pendulums  are  usually  con- 
structcd  with  pairs  of  rods  and  bobs,  B 
as  OB,  05,  hung  at  opposite  sides  of 
the  spindle,  that  the  centrifugal  forces 
exerted  at  tb#  point  O may  balance 
each  other.  _. 

Id  finding  the  position  in  which  the  ri*‘  a,£* 

hob  will  revolve  with  a given  angular  velocity  a,  for  moat  practical 
cases  connected  with  machinery  the  mass  of  the  rod  may  be  con- 
sidered as  insensible  compared  with  that  of  tha  bob.  Let  the  bob 
be  a sphere,  and  from  the  centre  of  that  sphere  draw  BH  — y 
perpendicular  to  OA.  Let  OH— a;  let  W be  the  weight  of  the  bob, 
F its  centrifugal  force.  Then  the  condition  of  its  steady  revolution 


is  W : F : : t : y ; that  is  to  say,  JJ.  - ^ - 12.* ; consequently 


(«V 


Of’  U *“5i“r^32  **  ****  number  of  turns  or  fractions  of  a turn 
in  a second, 

g 0 8165  foot  979771  inch** ) 

Si S< } • • t?0); 

s is  cplled  the  altitude  of  the  pendulum. 

If  the  rod  of  a revolving  pendulum  be  jointed,  as  in  fig.  33,  not 
to  a point  in  the  vertical  axis,  but  to  the  end  of  s projecting  arm  C, 


A. 


cm> 

Fig.  38. 


tho  position  in  which  the  bob  will  revolve 
will  be  the  seme  as  if  the  rod  were  jointed 
to  the  point  O,  where  its  prolongation  cuts  the 
vertical 

A revolving  pendulum  is  an  essential  part 
of  most  of  the  contrivances  called  governors, 
for  regulating  the  speed  of  prime  movers. 

The  earlier  kinds  of  governors  act  on  the 
prime  mover  by  the  variations  of  their  alti- 
tude. Thus  in  watt’#  steam-engine  governor 
the  rode,  through  a combination  of  levers  end  linkwork  C,  e,  D,  if 
(fig.  32),  act  on  a lever  EF,  which  acts  upon  the  throttle-valve  for 
the  admission  of  steam  so  as  to  eulsrge  or  contract  its  opening  when 
the  speed  becomes  too  small  or  too  greet 

In  a more  recent  kind  of  governors  Invented  by  the  Messrs 
Siemens,  which  may  bo 
called  d ifferenlialgovemors, 
the  regulation  of  the  primo 
mover  is  effected  by  means 
of  the  difference  between 
the  velocity  of  a wheel 
driveu  by  it  and  that  of  a 
wheel  regulated  by  • re- 
volving pendulum.  Fig. 

34  illustrates  this  class  of 
governors.  A Is  a vertical 
dead-centre  or  fixed  shaft, 
about  which  the  after-men- 
tioned pieces  turn  ; C is  a 
pulley  driven  bv  the  prim# 
mover,  and  fixed  to  a 
bevel-wheel,  whidh  is  seen  34, 

below  it ; E is  a bevel-wheel  aimilar  to  the  first,  and  haring  tha 
same  apex.  To  this  wheel  are  hung  the  bob*  B.  of  which  there  art 


1 Tills  is  a partii-ukr  nt  a more  general  principle,  that  the  motion 
of  the  centre  of  gravity  of  u holy  ie  not  a/eefed  by  the  mutual  actions 
gf  its  parte,  fur  the  proof  of  which  ate  p.  718,  | 179. 
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usually  font,  although  two  only  mo  shown,  Those  bob*  form 
sectors  of  a ring,  and  are  surrounded  by  a cylindrical  casing  P. 
When  the  bobs  revolve  with  their  proper  Telocity,  they  are  ad- 
jajteU  to  na  nearly  to  touch  this  casing;  should  they  exceed  that 
velocity,  they  fly  outwards  and  touch  the  casing,  and  are  retarded 
by  the  friction.  For  practical  purposes  their  velocity  of  rotation 
about  the  vertical  axis  may  bo  considered  constant  0,  G are  hori- 
*ontal  arms  projecting  from  a socket  which  is  capable  of  rotation 
about  A,  and  carrying  vertical  beTel  wheels  which  rest  on  E and 
support  C,  and  transmit  motion  from  C to  E.  There  are  usually 
four  of  the  arms  G,  G with  their  wheels,  though  two  only  are  shown. 
H is  one  of  those  arms  which  projects,  an<f  has  a rod  attached  to 
ita  extremity  to  act  on  the  throttle -valve  of  a steam-engine,  the 
sluice  of  a water  wheel,  or  the  regulator  of  the  prime  mover,  of 
whatever  sort  it  may  be. 

When  C rotates  with  an  angular  velocity  equal  and  contrary  to  that 
of  E with  its  revolving  pendulums,  the  arms  0,  O remain  at  rest ; 
but  should  C deviate  from  that  velocity,  those  urms  rotate  in  one 
direction  or  the  other,  as  the  case  may  be,  with  an  angular  velocity 
equal  to  one  half  of  the  difference  Imtween  the  angular  velocity  of 
C and  that  of  E,  and  continue  in  motion  until  the  regulator  is 
adjusted  eo  that  the  prime  mover  shall  impart  to  0 au  angular 
velocity  exactly  equal  to  that  of  the  revolving  pendulums. 

There  are  various  modifications  of  the  differential  governor,  but 
they  all  act  on  the  sxtue  principle. 

Division  3.  Working  of  Machines  of  Varying  Velocity. 

124.  General  Principles.— In  order  that  the  velocity  of  every 
piece  of  a machine  may  be  uniform,  it  U necessary  that  the  forces 
acting  on  each  piece  should  be  always  exactly  balanced.  Also,  in 
order  that  the  forces  acting  on  each  piece  of  a machine  may  be 
•'ways  exactly  balanced,  it  is  necessary  that  the  Telocity  of  that 
piece  should  b«  uniform. 

An  excess  of  the  effort  exerted  on  any  piece,  shore  that  which  is 
necessary  to  balance  the  resistance,  is  accompanied  with  accelera- 
tion; a deficiency  of  the  effort,  with  retardation. 

When  a machine  is  being  started  from  a state  of  rest,  and  brought 
by  degrees  up  to  ita  proper  speed,  the  effort  must  be  iu  excess  ; 
when  it  is  Deing  retarded  for  the  purpose  of  stopping  it,  the 
resistance  must  be  in  excess. 

An  excess  of  effort  above  resistance  involves  an  excess  of  energy 
exerted  above  work  performed  ; that  excess  of  energy  is  employed 
in  producing  acceleration.  _ , 

An  excess  of  resistance  above  effort  involves  an  excess  of  work 
performed  above  energy  expended;  that  excess  of  work  is  performed 
i,y  means  of  the  retardation  of  the  machinery. 

When  a machine  undergoes  alternate  acceleration  and  retarda- 
tion. so  that  at  certain  instants  of  time,  occurring  at  the  end  of 
intervals  called  periods  or  cycles,  it  returns  to  its  original  speed, 
then  io  each  of  those  periods  or  cycles  the  alternate  excesses  of 
energy  and  of  work  neutralize  each  other ; and  at  the  end  of  each 
cycle  the  principle  of  the  equality  of  energy  and  work  stated  in 
•ect  96,  with  all  its  consequences,  la  verified  exactly  aa  in  the 
cue  of  machines  of  uniform  speed. 

At  intermediate  instants,  however,  other  principles  have  also  to 
be  taken  into  account,  which  are  deduced  from  tne  second  lsw  of 
motion,  sect.  89,  na  applied  by  the  aid  of  the  principles  of  sect  90, 
to  direct  deviation,  or  acceleration  and  retardation. 

126.  Energy  of  Acceleration  and  Work  of  Retardation  for  a 
Shifting  Body. — Let  ic  be  the  weight  of  a body  which  has  a motion 
•f  txmaslatiou  in  any  path,  and  in  the  course  of  the  interval  of 
time  At  let  ita  velocity  be  increased  at  s uniform  rate  of  acceleration 
from  tx  to  vr  The  rate  of  acceleration  will  be 

hzh. 

At  ’ 

and  (p.  699,  S lOi)  to  produce  this  acceleration  a uniform  effort  will 
be  required,  expressed  by 


— — constant  - 
at 


p- 


■»  • (»>  - *i) 

gAt 


(71). 


(The  product  — of  tho  mass  of  a body  by  ita  velocity  U called 

ita  momentum ; so  that  the  effort  required  is  found  by  dividing 
the  increase  of  momentum  by  the  time  in  which  it  it  produced.) 

To  find  the  energy  which  has  to  be  exerted  to  produce  the  accel- 
eration from  v,  to  r„  it  is  to  be  observed  that  the  distance  through 
which  the  effort  P acta  during  the  acceleration  is 

As-rA±ZlAf, 

consequently.  the  energy  of  acceleration  is 

vM  . , , (T2), 

?9 

taro  prorortleral  l»  tU  io  tho  tun  ..loci!*  cod 

indejxndcrt  gf  me  time. 


In  order  to  produce  a retardation  from  the  greater  velocity  **  to 
the  lesa  velocity  it  is  necessary  to  apply  to  the  body  a resistance, 
connected  with  the  retardation  and  the  time  by  an  eqnstioas 
identical  in  every  respect  with  equation  71,  except  by  the  aubstit* 
lion  of  a resistance  for  an  effort ; and  in  overcoming  that  resistance 
the  body  performs  work  to  aa  amount  determined  by  equation  72, 
putting  h ds  for  P da. 

126.  Energy  Stored  and  Restored  by  Deviations  of  Velocity.— Thu» 
a body  alternately  accelerated  and  retarded,  so  as  to  be  brought 
back  to  ita  original  speed,  performs  work  daring  its  retardation 
exactly  equal  in  amount  to  the  energy  exerted  upon  it  during  ita 
acceleration  ; so  that  that  energy  may  be  considered  as  stored  daring 
the  acceleration,  ami  restored  during  the  retardation,  in  a manner 
analogous  to  the  operation  of  a reciprocating  force  (sect  117). 

Let  there  be  given  the  mean  velocity  V-|(et  + v,)of  a body  w !*«•%. 
weight  is  to,  and  let  it  be  required  to  determine  the  fluctuation  of 
velocity  «,-*»„  and  the  extreme  velocities  v.,  Oj,  which  thst  body 
must  have,  in  order  alternately  to  store  and  restore  an  amount  of 
energy  E.  By  equation  72  we  have 

which,  being  divided  by  gl*®» 

E wfr,  - r,)  . 

v — , • 

and  consequently 

fE 

’ • * 


(7*)- 


The  ratio  of  this  fluctuation  to  the  mean  velocity,  sometimes  relied 
the  unsteadiness  of  the  motion  of  the  body,  is 

17  a 

127.  Actual  Energy  of  a Shifting  Body.— The  energy  which 
must  be  exerted  on  a body  of  the  weight  «o,  to  accelerate  it  from  a 
state  of  rest  up  to  a given  velocity  of  translation  v,  and  the  equal 
amount  of  work  which  that  body  ia  capable  of  performing  by  over- 
coming resistance  while  being  retarded  from  the  same  velocity  of 
translation  v to  a state  of  rest,  ia 

w ; (7* 

This  is  called  the  actual  energy  of  the  motion  of  the  body,  and  ia 
half  the  quantity  which  in  some  treatises  is  called  r is  riwv 

The  euergy  stored  or  restored,  as  the  case  may  be,  by  tba  devia- 
tions of  velocity  of  a body  or  a system  of  bodies,  is  the  amount  by 
which  the  actual  energy  is  increased  or  diminished. 

128.  Principle  of  the  Conservation  of  Energy  in  Machines. — Tho 

following  principle,  expressing  the  general  law  of  the  actioo  of 
machines  with  a velocity  uniform  or  varying,  includes  the  law  of 
the  equality  of  energy  and  work  stated  in  aecL  99  for  machines  of 
uniform  speed.  , , 

In  any  given  interval  during  the  working  of  a machine,  the  energy 
exerted  added  to  the  energy  restored  is  erual  to  the  energy  stored  added 
to  the  work  performed. 

129  .’Actual  Energy  of  Circular  Translation—  Moment  of  Inertue. 

Let  a body  of  the  weight  to  undergo  translation  in  a circular  path 

of  the  radio*  p,  with  the  angular  velocity  of  deflexion  a,  *o  that  tbw 
common  linear  velocity  of  all  ita  particles  ts  v— «^-  Then  tb* 
actual  eueigy  of  that  body  ia 

<7*). 

2j 

Br  comparing  thU  with  th«  tiprMtion  for  tne  cwtlifapl  f««* 
( wJleo),  it  appear*  that  the  actual  energy  of  a revolving  body 
L equal  to  the  potential  energy  Ff/2  due  to  the  action . of  thw 
deflecting  force  along  one-half  of  die  radius  of  curvature  of  the  path 

0fTbe  product  wP/g,  by  which  the  halfwiuare  of  the  angular  tsUk 
citv  ia  multiplied,  ia  called  the  moment  of  inertia  of  the  revolving 

] 30.  Actual  Energy  and  Moment  of  Inertia  of  Rotation— Radius 
of  Gyration.—  See  p.  732,  §|  234-237. 

131.  Examples  Radii  of  Gyration.— See  p.  733,  5 238. 

132.  Fly-wheels.— A fly-wheel  ia  a routing  piece  m a machine, 

generally  shaped  like  a wheel  (that  ia  to  say,  consisting  of  a nm 
with  apokea),  and  suited  to  store  and  restore  energy  by  the  periodical 
variation*  in  ita  angular  velocity.  . 

The  principles  according  to  which  variations  of  angular  velocity 
atom  and  restore  energy  arc  the  same  with  those  of  sect.  126.  only 
| substituting  moment  qf  inertia  for  mass,  and  angular  for  hneas 

1 "uiw  U the  weight  of  . fly-wh«l,  R iu  reditu  of  unto,  •, 
its  maximum,  Sj  ita  minimum,  and  A—  i(«j  + «i)  its  mean  angn 
velocity.  Let 

't  V 
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denote  the  untl/aditis.is  of  the  motion  of  the  fly-wheel;  tba  denom- 
inator 8 of  this  fraction  is  tailed  the  steadiness.  Let  * denote'  the 


quantity  by  which  the  energy  «xerted  in  each  cycle  of  the  working 
of  the  machine  alternately  exceeds  and  falls  short  of  the  work  per- 
formed. and  which  ha*  consequently  to  be  alternately  atoned  by 
Acceleration  and  restored  by  retardation  of  the  fly-wheel.  The 
value  of  this  periodical  excess  is — 

.-5=«=S m 


from  which,  dividing  both  aklea  by  A*,  we  obtain  the  following 
equations 

< R*W  \ 


A*  ?S 
RnVA*  Se 
2g  " 2 


(78). 


The  latter  of  Umos  equations  may  be  thus  oxpreaaed  in  words 
The  actual  energy  due  to  the  rotation  of  the  fly,  with  its  mean 
angular  velocity,  is  equal  to  eve-half  qf  the  periodical  excess  qf 
energy  multiplied  by  the  steadiness . 

la  ordinary  machinery  8 — about  32;  in  machinery  for  fine 
purposes  S — from  50  to  60. 

Tue  periodical  excess  e may  arise  either  from  variations  in  the 
effort  exerted  by  the  prime  mover,  or  from  variations  in  the 
resistance  of  the  work,  or  from  both  these  causes  combined. 
When  bat  one  fly-wheel  is  nned,  it  should  be  placed  in  os  direct 
connexion  as  possible  with  that  pert  of  the  mechanism  where  the 
greatest  amount  of  the  periodical  excess  originate*  ; but  when  it 
originates  at  two  or  more  points,  it  is  beat  to  have  a fly-wheel  in 
connexion  with  each  of  those  point*.  For  example,  in  a machine- 
work,  the  steam-engine,  which  i*  the  prime  mover  of  the  various 
tools,  has  a fly-wheel  on  the  crank-shaft  to  store  end  restore  the 
periodical  excess  of  energy  anting  from  the  variations  iu  tl  -i  effort 
exerted  by  the  connecting-rod  upon  the  crank  ; and  each  of  the 
slotting  machines,  punching  machines,  riretting  machines,  and 
other  tools  has  a fly-wheel  of  its  own  to  store  and  restore  energy, 
so  os  to  enable  the  very  different  resistances  opposed  to  those  tools 
at  different  times  to  be  overcome  without  too  great  unsteadiness  of 
motion. 

According  to  the  computation  of  General  Morin,  the  periodical 
excess  c in  steam-engines  with  single  cranks  i*  from  Ath  to  nearly 
|th  of  the  energy  exerted  during  one  revolution  of  th<  crank. 
For  a pair  of  steam-engines  driving  one  shaft,  with  a pair  of 
cranks  at  right  angles  to  each  other,  the  value  of  e is  one-fourth  of 
its  value  for  a single  cranked  engine  of  the  same  kind,  and  of  the 
same  power  with  the  two  combined. 

The  ordinary  radius  of  gyration  of  a steam-engine  fly-whesl  is 
from  three  to  five  times  the  length  of  the  crank-arra.  .(For  further 
particular*  on  this  subject,  see  Steau-Knoime.) 

For  tools  performing  useful  work  at  interval*,  and  having  only 
their  own  friction  to  overcome  during  the  intermediate  intervals,  e 
should  be  assumed  equal  to  the  whole  work  performed  at  oneh 
separate  operation. 

133.  Brakes. — A brake  i*  an  apparatus  for  stopping  and  diminish- 
ing the  velocity  of  a machine  by  friction,  such  as  the  friction -strap 
already  referred  to  in  sect.  112.  To  find  the  distance  s through 
which  a brake,  exerting  the  friction  F,  must  rub  in  order  to  atop  a 
machine  having  the  total  actual  energy  E at  the  moment  when  the 
brake  begins  to  act,  reduce,  by  the  principles  of  sect.  105,  the 
various  efforts  and  other  resistances  of  the  machine  which  act  at 
the  Hint  time  with  the  friction  of  the  brake  to  the  rubbing  surface 
of  the  brake,  and  let  R be  their  resultant, — positive  if.  resistance, 
negative  if  effort  preponderates.  Then 


E 

'"PVR 


(79). 


134.  Energy  distributed  between,  two  Bodies— Projection  and 
Propulsion. — II  t tb  erto  the  effort  by  which  a machine  is  moved  has 
been  treated  as  a force  exerted  between  a movable  body  and  a 
fixed  body,  ao  that  the  whole  energy  exertod  by  it  is  employed 
upon  the  movable  body,  and  none  upon  the  fixed  body.  This 
conception  is  sensibly  realized  in  practice  when  one  of  the  two 
bodies  between  which  the  effort  acts  is  either  so  hc«Ty  as  compared 
with  the  other,  or  has  so  great  a resistance  opposed  to  its  motion, 
that  it  may,  without  sensible  error,  be  treated  as  fixed.  But  there 
are  cases  in  which  tbe  motions  of  both  bodies  are  appreciable,  and 
must  be  Ukcn  into  account,— such  as  the  projection  of  projectiles, 
where  the  velocity  of  the  recoil  or  backward  motion  of  the  gun 
bears  an  appreciable  proportion  to  the  forward  motion  of  the  pro- 
jectile ; and  snch  as  the  propulsion  of  vessels,  where  the  velocity 
of  the  water  thrown  backward  by  the  paddle,  screw,  or  other  pro- 
peller bears  a very  considerable  proportion  to  the  velocity  of  the 
water  moved  forwards  and  sideways  by  the  ship.  In  cases  of  this 
kind  the  energy  exerted  by  the  effort  is  distributed  between  the 
two  bodies  between  which  the  effort  U exerted  in  eharoa  propor- 
tional to  the  velocities  of  the  two  bodies  during  the  action  of  the 


effort;  and  those  velm-itie*  are  to  each  other  directly  a*  the 
portiaus  of  tbe  effort  unbalanced  by  rcirwlawe  on  the  respective 
bodies,  and  tnverauly  as  the  weight*  of  the  bodies. 

To  express  this  symltofccslly,  let  W„  W,  be  tbe  Wrights  of 
the  bodies  ; P the  effort  exerted  between  them  ; 8 the  diat*n<* 
through  which  it  acts ; R„  K,  the  resistances  opposed  to  tbe  effort 
overcome  by  IV,.  W,  respectively  ; B,,  E.  the  share*  of  the  whole 
*i  exerted  upon  W„  W,  respectively.  Then 


energy  £ e 


E : E 
. W,(t>-It,)  + W,(P-R.)  ' P-k, 

'w;(C — ‘-WT 


fF- 


*kJ. 
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If  Rj-R,.  which  is  tbe  esse  when  tbe  resistance,  as  well  as  tbe 
effort,  arises  from  the  mutual  actions  of  the  two  bodies,  the  above 

becomes, 

»w,+w,‘ (81)- 

that  is  to  say,  the  energy  is  exerted  on  the  bodies  in  shares  inversely 
proportional  to  their  weights ; and  they  receive  accelerations  in- 
versely proportions!  to  their  weights,  according  to  the  principle  o' 
dynamic*,  already  quoted  in  a note  to  sect  121,  that  the  mutual 
actions  of  a system  of  Itodies  do  not  affect  (ho  motion  of  their 
common  centre  of  gravity. 

For  example,  if  the  weight  of  a gun  be  160  times  that  of  its  ball, 
m of  the  energy  exerted  by  the  powder  in  exploding  will  be 
employed  in  profiling  the  hall,  end  yi,  in  producing  tbe  recoil  o4 
the  gun,  provided  the  gun  lip  to  the  instant  of  the  ball's  quitting 
the  muzzle  meets  with  no  resistance  to  its  recoil  except  the  Iriclioti 
of  tbe  lull. 

135.  Centre  of  Ttrtussiem. — !t  is  obrionsly  desirable  that  the 
deviations  or  changes  of  motion  of  oscillating  pieces  in  machinery 
should,  as  far  as  possible,  be  effected  by  forces  applied  at  their 
centres  of  percussion. 

If  the  deviation  be  a tmnsta/ien, — that  is,  an  equal  change  of 
motioned  *11  tlie  particles  of  the  body,— the  centre  of  percussion  i* 
obviously  the  centre  of  gravity  itaelf ; and,  according  to  the  second 
law  of  motion,  if  dv  be  the  deviation  of  velocity  to  nc  produced  in 
the  interval  dt,  and  Vf  the  weight  of  the  body,  then 

F-S.$ CM. 

g dt 

is  the  nnbslanced  effort  required. 

If  the  deviation  be  a rotation  about  an  axis  traversing  the  centre 
of  gravity,  there  Is  no  centre  of  percussion  ; for  snch  a deviation 
can  only  be  produrod  by  a couple  of  forces,  and  not  by  any  single 
force.  Let  an  be  the  deviation  of  angular  velocity  to  W produced 
in  the  interval  dt,  and  1 the  moment  of  the  inertia  of  the  body;  then 
Miffs*) -»lwf«  is  the  variation  of  the  body's  actual  energy.  Let  M 
he  tbe  moment  of  ths  unbalanced  couple  required  to  produce  the 
deviation  ; then,  by  equation  67,  sect  104,  tne  energy  exerted  by 
this  couple  in  the  interval  dt  is  Mad/,  which,  being  equated  to  tbs 
variation  of  energy,  gi-ea 

-3T  .....  (83) 

at  g at 


Now  (tig.  25),  let  the  required  deviation  be  a rotation  of  the  body 
RB  about  an  axis  O,  not  traversing  the  centre  of  gravity  G,  dm 
being,  as  before,  the  deviation  of  angular  velocity  to  be  produced 
in  the  interval  dt.  A rotation  with  tbe  angular  velocity  a about 
an  axis  O may  be  considered  as  compounded  of  a rotation  wr.li 
the  same  angular  velocity  about  an  axis  drawn  through  G parallel 
to  O and  a translation  with  ths  velocity  «.  OG,  00  being  the 
perpendicular  distance  between  the  two 
axes.  Hence  the  required  deviation  may 
be  regarded  as  compounded  of  a deviation 
of  translation  or-  OG  . da,  to  produce 
which  there  would  be  required,  according 
to  equation  82,  a force  applied  at  G per- 
pendicular to  the  plane  OG — 

P-1.00,* (81), 

and  a deviation  da  of  rotation  about  an 
axis  d ;awn  through  G parallel  to  O,  to 
produce  which  there  would  be  required  a 
couple  of  tho  moment  M given  by  equa- 
tion 88.  According  to  ths  principles  of 
statics,  the  resultant  of  .the  force  P,  ap-  35. 

plied  at  G perpendicular  to  tbe  plane  OG,  and  the  couple  M i*  * 
force  equal  and  parallel  to  P,  but  applied  at  a distance  GC  from  G, 
in  the  prolongation  of  the  perpendicular  OG,  whose  value  ia 

M R*  .... 

CC“T"T55 |85>' 


Thus  is  determined  ths  position  of  the  centre  of  percussion  C, 
corresponding  to  the  axis  of  rotation  0.  It  is  obvious  front  thi» 
equation  that,  for  sn  axis  of  rotation  parallel  to  0 travertin#  C the 
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centre  of  percussion  is  at  ike  point  where  the  perpendicular  OG 
ClCrU  O. 

136.  Impact.—  Impact  or  Collision  is  a pressure  of  short  duration 
exerted  between  two  bodies.  Foe  the  detailed  investigation  of  its 
lawi  the  reader  is  inferred  to  Metiukics,  i».  719,  5 180  sq. 

The  effects  of  impact  are  sometimes  an  alteration  of  the  divtrilm* 
tion  of  actual  energy  between  the  two  bodies,  and  always  a loss 
cf  a portion  of  that  energy,  depending  on  the  imperfection  of  the 
elasticity  of  the  bodies,  in  pcmumrotly  altering  trarir  fignres,  and 
producing  beat  The  determination  of  the  distribution  of  the 
ictnal  energy  after  collision  and  of  the  Joes  of  energy  is  effected 
by  means  ol  the  following  principles 

L The  motion  of  the  common  centre  of  gravity  of  the  two  bodies 
is  unelumged  by  the  colliaioa. 

KI.  The  loss  of  energy  consists  of  a certain  proportion  of  Hist 
port  of  the  actual  energy  of  the  bodies  which  isdue  to  their  motion 
relatively  to  their  common  centre  of  gravity. 

Unless  there  is  some  special  reason  for  using  impact  in  machines, 
it  ought  to  bo  avoided,  on  account  not  only  of  the  waste  of  energy 
which  it  causes,  bat  from  the  damage  which  it  occasions  to  the  frame 
and  mechanism. 

Ciiaptb*  III.  Ptrposiw  and  Effects  of  Machines. 

137.  Observing  Machines  and  Working  Matlines. — The  present 
chapter  must  nocessarily  be  limited  to  some  very  general  observa- 
tions on  ths  principal  classes  into  which  machines  may  be  divided, 
with  reference  to  their  purposes  aud  effects,  leaving  details  of  par- 
ticular examples  for  trs&tucntu  rider  the  respective  special  headings. 

Machines  may  be  divided,  in  the  first  instance,  into  two  great 
Jiviitana,  viz.: — 

2.  Observing  Machines,  in  which  either  the  modification  of  motion 
alone,  or  the  balancing  of  forces  alone,  is  the  object  ia  view, — the 

Erformance  of  work  being  either  null  or  incidental,  and  being 
nited  to  that  which  arises  from  the  resistance  of  the  machiue. 

II.  Working  machines , in  which  the  pesfozok&ncs  of  work  is  the 
main  object. 

138.,  Classification  oj  Observing  Machines. — Observing  machines 
might  very  properly  have  been  classed  an  instruments,  being  de- 
signed to  aid  the  human  senses  and  memory  in  obtaining  and 
recording  information.  They  may  be  divided,  in  the  first  instance, 
into  four  classes,  according  os  the  subject  of  observation  by  their 
old  is  number,  measure,  or  weight,  into — 

A.  Counting  machines. 

B.  Measuring  machines. 

C.  Copying  and  drawing  machines. 

D.  Weighing  machines. 

And' to  these  may  be  added  a fifth  class,  in  whicll  the  fu actions  of 
Xhe  fast four  are ’more  or  leas  combined,  viz.: — 

E.  Recording  macliiucs. 

jfl  39.~  (A. ) Counting  Machines.  —Tin*  most  important  a 8 well  as  the 
tnoat  common  of  counting  machines  are  time- Keepers,  which  count 
and  indicate  the  numbers  cf  oscillations  of  bodies  which  oscillate 
isochron  on  sly  (viz.,  pendulums  forelocks,  balance- wheels  for  watches 
nod  marine  chronometer*)  so  os  to  measure  time.  In  constructing 
such  machines,  the  objects  to  be  aimed  at  arc  the  exact  isochrouisin 
<>f  the  pendulum  or  balance,  nud  the  equable  action  of  tho  motive 
power,  ao  that  it  ahull  overcome  the  friction  of  the  mechanism 
without  affecting  the  rate. 

Other  counting  machines  count  the  oscillations  of  the  beam  of  a 
steam-engine,  or  the  revolutions  of  the  cylinder  of  a gas-meter  or  of 
the  wheel  of  a water-meter. 

Others  perforin  additions,  subtractions,  and  multiplications,  and 
of  these  the  most  elaborate  kind  (as,  r.g.,  that  of  Babbage)  compute 
tables  of  functions  by  the  addition  of  differences. 

140.  (B.)  Measuring  Machines. — Measuring  machines  are  pieces 
of  mechanism,  by  means  of  which  the  motion  of  some  body  of  the 
nature  of  an  index  through  some  geometrical  magnitude,  such  as  a 
distance  or  an  angle,  is  connected  with  some  other  motion,  either 
cqnal  or  greater  or  smaller  in  some  given  ratio,  and  capable  of 
being  more  readily  com|ior>‘d  with  some  standard  of  measure. 

To  thiB  class  belong  all  those  astronomical  and  surveying  Inutru- 
menta  in  which  the  motion  of  a line  of  sight  (generally  the  lino  of 
collimation  of  a telescope)  through  a giveu  angle  u connected  with 
the  motion  of  an  index  or  vernier  rouud  a corresponding  arc  of  a 
graduated  circle ; also  those  micrometers  in  which  the  advance  of 
the  end  of  a screw  of  fine  pitch  is  measured  by  observing  tho  simul- 
taneous arc  of  rotation  of  a graduated  circle  attached  to  it. 

Such  micrometers  have  attained  increased  importance  by  the 
discovery  of  Whitworth,— that  the  mechanical  magnifying  of  small 
distances  by  a train  of  screws  affords  a more  accurate  means  of 
measurement  than  optical  magnifying  by  the  microscope, — and  by 
the  perfection  to  which  that  engineer  has  brought  that  art  of  accu- 
rate workmanship  which  is  necessary  in  order  to  render  mechanical 
magnifying  possible. 

Amongst  measuring  machines  are  included  the  ptatometers  or 
clanimeters  of  Song,  Muriu,  and  Clerk  Maxwell,  which  measure 
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areas  by  means  of  mrtnii—  The  amount  of  resistance  in 
n measuring  machine  should  he  perfectly  Uniterm,  end  sufteirntly 
grant  to  prevent  accidental  low*  from  disturbing  the  mechrae, 
without  twing  so  great  as  to  render  it  iacoavetifetitly  stiff.  To 
combine  these  object*  requires  great  accuracy  of  workmanship, 
together  with  strength  nod  rigidity  in  the  structure  of  the  frame 
and  mechanism. 

141.  (C.)  Copying  and  Drawing  Machines. — In  copying  machines 
for  enlarging  or  mincing  drawings  there  ii  usually  a combination 
of  levera  nnd  lmkwork  connecting  a traehig-point,  which  is  moved 
over  the  lines  of  tho  original  figure,  with  a diwwing-point,  which 
drawn  the  copy  in  such  n manner  that  the  velocity  ratio  of  their 
motions  is  a given  constant  quantity,  and  that  the  directions  of 
their  motions  nmke  a constant  angle. 

Mechanism  depending  for  its  principle  on  the  theory  of  the 
composition  of  rotations  is  used  to  draw  ellipees,  epicycloids, 
eprtrochoida,  and  other  curves. 

142.  (D. ) Weighing  Machines. — In  weighing  machines  the  motion 
of  the  mechanism  is  used  only  for  the  pnrjxwo  that  its  cessation,  or 
ita  becoming  an  oscillation  about  a certain  position,  may  indicate  the 
equilibrium  of  tlio  forces  applied  to  the  machine.  Those  forces  may 
either  be  weight*,  which  ore  to  be  compered  with  each  other,  or  forces 
of  other  kind!*,  to  be  conqiered  directly  or  indrreetly  with  weights. 

The  machine  for  comparing  weights  which  is  capable  of  the 
most  minute  accuracy  is  also  the  simplest,  bring  the  balance,  in 
which  the  equality  of  tvro  weights  is  ascertained  by  tbeir  balancing 
each  other  at  the  ends  of  a lever  of  equal  arms.  In  the  steelyard, 
consisting  either  of  one  lever  or  of  a tram  ofkvm,  the  unknown 
wtight  lias  an  nnchangeaUe  point  of  application,  and  h compared 
with  a known  weight  by  shifting  the  latter  along  the  lever  to  which 
it  is  applied  until  the  ninrhmc  is  balanced  ; the  ratio  of  the  weights 
is  then  the  reciprocal  of  the  velocity  ratio  of  their  points  of  applica- 
tion. The  steelyard  is  more  convenient  for  weighing  very  heavy 
loads  than  the  balance,  but  is  not  capable  of  such  minute  accuracy. 

It  is  essential  to  accuracy  iu  balances  and  steelyards  that  the 
friction  should  lie  less  than  the  smallest  admissible  amount  of  error. 
To  diminish  the  friction  ns  much  as  possible,  the  axes  of  motion  are 
all  hti/r-edgra,  ns  they  are  termed,  of  steel  or  hardened  iren,  resting 
on  hard  surfaces  of  hardened  iron  or  steel  for  ordinary  purposes, 
and  of  some  hard  mineral,  auch  as  agate,  for  scientific  purposes. 

The  weight  of  a column  of  fluid  Is  determined  by  balan  cing  it 
against  a column  of  fluid  wliose  weight  is  known,  as  in  the 
barometer,  where  the  weight  of  n column  of  tho  atmosphere  is 
balanced  against  that  of  a column  of  mercury. 

Weights  are  compared  with  each  other  indirectly,  anil  other 
forces  compared  with  weights,  by  means  of  their  effects  in  bending 
a spring,— a convenient  method,  but  not  susceptible  of  minute 
accuracy. 

The  clastic  pressure  exerted  by  a fluid  may  bo  compared  with 
weight,  either  by  balancing  the  pressure  against  tbe  weight  of  o 
column  of  a liquid,  or  by  maintaining  a piston  in  equilibrium 
against  that  pressure,  by  means  of  n weight  pressing  it  directly,  or 
of  a weight  acting  through  a steelyard, .or  of  the  elasticity  of  a 
spring  which  has  been  compared  with  weights. 

143.  (B.)  recording  Machines.—  Recording  machines  may  bo 
divided  into  two  classes  :—mjf ■ registering  instruments,  which,  by  tho 
aid  of  clockwork,  record  measurements  either  of  space  or  of  force, 
together  with  the  instauts  of  time  at  which  these  measurements 
were  made ; and  dynamometers,  already  mentioned  in  Chap.  II.  of 
this  article,  whirh  register  measurements  of  force,  together  with  tho 
8]mco  through  which  it  has  acted,  thus  recording  energy  or  work. 

144.  Working  Machines  Classed. — The  object  or  purpose  of  work- 
ing machines  is  to  perform  useful  work  ; and  their  classification 
relatively  to  their  objects  and  purpose*  is  founded  on  the  kind  of 
tm-ful  work  which  they  perform.  In  this  point  of  view  they  may 
be  classed  as  follows  : — 

A.  Machines  for  lifting  or  lowering  solid  weights. 

B.  Machines  for  the  horizontal  transport  of  weights,  either  com- 

bined or  not  with  lifting  or  lowering. 

C.  Machines  for  projecting  solids. 

D.  Machines  for  lifting  fluids. 

E.  Machines  for  propelling  or  projecting  fluids. 

F.  Machines  for  dividing  bodies. 

O.  Machines  for  shaping  bodies  by  removing  portions  of  them.' 

H.  Machines  for  shaping  bodies  by  prensnrt. 

I.  Machine*  for  uniting  bodies  into  fabrics. 

J.  Machines  for  printing. 

K.  Machines  for  producing  sound. 

L.  Miscellaneous  machines. 

It  ia  not  pretended  that  the  stave  classification  (Uken  to  a con- 
siderable extent  from  the  writings  of  Young  and  of  Babbage) 
exhausts  all  kinds  of  machines;  it  ts  brought  forward  merely  as  au 
attempt  to  introduce  method  to  a certain  extent  into  a subject  which 
would  otherwise  be  exceedingly  confused. 

145.  (A.)  Machines for  Lijling  and  Lovering  Solids. — The  most 
common  machines  of  this  class  are  capstans,  cranes,  and  windlass**. 
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They  ere  uionlly  worked  by  manual  labour,  but  tome  time*  by 
hydraulic  engines,  or  by  steam-engines.  The  useful  resistance, 
when  a load  is  lifted,  being  the  weight  of  that  load,  is  in  general 
greater  than  the  effort  exerted  by  the  prime  mover,  so  that  the 
mechanism  has  to  be  adapted  to  giving  the  working-Diece  a less 
velocity  than  the  piece  to  which  the  effort  ia  applied.  In  lowering 
■olid  loads  the  weight  of  the  load  acts  as  the  effort,  and  the  energy 
exerted  by  it  is  expended  in  overcoming  the  friction  of  a brake  in 
order  that  the  speed  of  descent  may  not  be  excessive. 

146.  (B.)  Transporting  Machines.— The  mechanism  of  transport- 
ing machiues  consists  of  two  jarts : — that  by  which  the  resistance  is 
diminished,  as  the  wheels  snd  axles  of  vehicles;  and  that  by  w hich 
the  resistance  is  overcome  and  the  load  propelled,  comprising  sll 
kinds  of  locomotive  and  propalliug  machinery.  In  the  present 
work  transporting  machines  are  treated  of  in  the  articles  relating 
specially  to  the  lines  of  conveyance  to  which  they  are  applied. 

147.  (C.)  Machines  for  Projecting  Solids.  —This  class  comprehends 
all  kinds  of  artillery. 

148.  (D.)  Machines  for  Lifting  Fluids. — See  Hyuromeciianic*. 

149.  (E.)  Machines  for  Propelling  or  Projecting  Fluids.— Hem  the 
some  article. 

150.  (F. ) Machines  for  ZH  tiding  Bodies.  — This  class  comprehends 
all  machines  for  separating  solid  masses  into  parts,  whether  by 
digging,  cutting,  Basing,  grinding,  toaring,  crushing,  joundlng, 
pressing  out  fluids,  or  otherwise  ; and  whether  applied  to  earth, 
atones,  metals,  timber,  fruit,  grain,  fibres,  or  other  materials. 

151.  (G.)  Machines  for  Shaping  Bodies  by  Removing  Portions  of 
them. — TliUJdass  of  machines  to  a certain  extent  resembles  tb*  pre- 
ceding. It  includes  machines  for  cutting,  grinding,  and  jol  tailing 
blocks  of  atons  into  required  figures,  and  lor  shaping  pieces  of  wood, 
metal,  or  other  material,  whether  by  turning,  to  produce  tpherical, 
cylindrical,  and  other  curved  surfaces, — by  boring,  punching,  slotting, 
or  gouging,  to  produce  cylindrical,  rectangular,  or  other  ori6cve  and 
grooves, — by  scretc-culting,  by  planing,  by  grinding  and  polishing, 
to  produce  curved  or  plane  surfaces.  The  most  difficult  and  import- 
ant of  all  these  operations  is  to  produce  a surface  truly  plane  ; and 
the  perfecting  of  this  operation  by  Whitworth  is  the  most  im- 
portant step  recently  made  in  Constructive  Mechanics,  or  the  art  of 
nuking  machines  snd  instruments.  Next  in  point  of  difficulty  may 
be  placed  the  art  of  forming  the  concave  reflecting  surfaces  of  great 
specula  for  telescopes,  such  as  those  of  the  Herachels,  of  Laaeell, 
and  of  Ix»rd  Row, 

152.  (H.)  Machines  for  Shaping  Bodies  by  Pressure  comprehend, 
amongst  others,  rolling-wills  for  iron,  steam -hammein,  wire, 
drawing  machine*,  pinmaking  and  uaHotakiug  machines,  coining 
and  other  stamping  machinery,  brickmakiug  machines,  presses  for 
parking  snd  compressing,  he. 

153.  (I.)  Machines  for  Unilinn  Bodies  into  Fairies  comprise 
spinning  machinery,  whether  applied  to  ropes,  yarn,  or  thread, 
wearing  machinery  of  all  kinds,  paper  making  machinery,  felting 
machinery,  and  sewing  machinery. 

151.  {/.)  Machines  for  Printing  are  u*ed  to  apply  either  colouring 
matters  or  matters  for  discharging  colour  to  paper,  doth,  snd  other 
materials. 

155.  (K.)  Machines  for  producing  Sound.— So*  Acoustics  and 
Music. 

156.  (L.)  Miscellaneous  Machines.— Ther*  art  numerous  machines 
which  perform  processes,  especially  in  the  preparation  of  textile 
fabrics  tor  the  market,  which  it  would  be  almost  impossible  to  class. 
Examples  of  such  machines  will  be  found  by  inferring  to  the  articles 
vrlsting  to  the  various  branches  of  manufacture. 


CH*m*  IV.  Allied  En'ehoetics,  or  Theory  op  Prime 

Morgan. 

167-  Prims  Movers  in  general— Their  Efficiency,  —Prime  movers, 
or  receivers  of  power,  are  those  pieces  or  combinations  of  piec«s  of 
mechanism  which  re«ivs  motion  and  fores  directly  from  some 
natural  source  of  energy.  The  point  where  the  mechanism  belong- 
ing to  the  prime  mover  ends  and  that  belonging  to  the  train  for 
modifying  tbs  force  and  motion  begins  is  somewhat  arbitrary  ; in 
general,  however,  the  mechanism  belonging  to  the  prime  mover  may 
he  held  to  include  all  pieces  which  regulate  or  assist  in  regulating 
tha  transmission  of  energy  from  the  source  of  energy.  Thus,  in  the 
ordinary  rotative  steam-engine,  the  crank-shaft  belongs  to  the  prime 
mover,  because  it  carries  the  eccentric  which  moves  the  valves  and 
the  fly-wheel  which  store*  and  restores  the  periodical  excess  of 
energy  of  the  engine,  and  drives  the  governor  (when  there  is  one) 
which  regulates  the  admission  of  steam. 

The  useful  work  of  the  prime  mover  is  the  energy  exerted  by  It 
opon  that  piece  which  it  directly  drives ; and  the  ratio  which  this 
bests  to  the  energy  exerted  by  the  source  of  energy  ia  the  efficiency 
of  the  prime  mover. 

It  is  often  convenient  to  divide  the  prime  mover  into  sections, 
afld  resolve  its  efficiency  into  factors,  r*ch  factor  being  the  efficiency 
of  one  of  those  section*.  Thu*  the  efficiency  of  a steam-engine  may 
b**resolred  iuto  the  following  factors  : — 


(appuid  kicbaxtc*. 

Efficiency  of  (he  furnace  and  boiler,— being  the  proportion  of  ths 
total  heat  of  combustion  of  the  fusl  which  take*  effect  iu  heating 
and  evaporating  the  water. 

Efficiency  of  the  steam  in  driving  the  piston , — being  the  proportion 
or  tlie  energy  exerted  by  the  steam  on  the  niston  (called  the  indi- 
cated energy  or  power,  as  being  measured  by  an  indicator)  to  tbs 
mechanical  equivalent  of  tha  heat  received  by  the  water. 

Efficiency  of  the  mechanism  from  the  piston  to  the  crank-sherfl  inclu- 
sive, — being  the  proportion  of  the  effective  energy  transmitted  by  the 
crank-shaft  to  the  indicated  energy. 

The  product  of  thoee  throe  factors  is  the  rfficicnev  of  the  engine 
as  a whole.  . 

In  all  prime  movers  the  loes  of  energy  may  be  distinguished  into 
two  parts,— one  being  the  unavoidable  effect  of  the  circumstances 
under  which  tha  machine  necessarily  worka  in  the  case  under  con- 
sideration ; the  other  the  effect  of  causes  which  are;  or  may  be, 
capable  of  indefinite  diminution  by  practical  improvements.  Thoee 
two  parts  may  be  distinguished  as  necessary  loss  snd  i oasts. 

The  efficiency  which  a prime  mover  would  have  under  given 
circumstances  if  the  waste  of  energy  were  altogether  prevented,  and 
the  loss  reduced  to  necessary  loss  alone,  ia  called  the  maximum  ar 
the  theoretical  efficiency  under  the  given  ci  mini  stances. 

For  some  prime  movers  there  is  a combination  of  circumstances 
which  makes  the  theoretical  efficiency  greater  than  any  other  com- 
bination does.  The  theoretical  cfficicucv  under  thoee  circumstances 

the  absolute  maximum  efficiency. 

The  duty  of  a prime  mover  is  its  useful  work  iu  some  given  unit 
of  time,  as  a second,  a minute,  an  hour,  a day.  In  aome  cases, 
such  as  that  of  the  work  of  animals,  the  duty  can  be  ascertained, 
while  the  efficiency  can  only  be  inferred  indirectly  or  conjectural!/ 
from  the  want  of  precise  data  as  to  the  whole  energy  expended.' 

58.  Sources  of  Eneiyy  Classed. — The  sources  of  energy  naed  in 
practice  may  be  classed  as  follows  : — 

A.  Strength  of  men  snd  animals. 

B.  Weight  of  liquids. 

C.  Motion  of  fluids. 

D.  Meat 

E.  Electricity  and  magnetism. 

159.  (A.)  Strength  of  Men  and  Animals. — The  mechanical  daily 
duty  of  a man  or  of  a beast  is  the  product  of  three  quantities — the 
effort,  the  velocity,  and  the  numbvrof  units  of  time  per  day  during 
which  work  is  continued.  It  is  well  known  that  for  each  individual 
mau  or  animal  there  is  a certain  set  of  values  of  those  three 
quantities  which  make  their  product,  the  daily  duty,  a maximum, 
and  that  any  departure  from  those  values  diminishes  the  daily 
duty.  Attempts  have  been  made  to  represent  by  a formula  tbs  law 
of  this  diminution ; but  they  have  met  with  imperfect  success.  That 
. which  agree*  on  the  whdle  best  with  the  facta  is  the  formula  of 
Maschck.  which  is  as  follows  let  P|  be  the  effort,  Y,  the  velocity, 
and  T|  the  tim#  of  working  per  day,  which  give  the  maximum  daily 
duty,  and  let  P,  V,  T,  be  any  other  set  of  v aloes  of  thoee  quantities ; 
then 

PVT 

t;+v,+i t"* CM)- 

One  consequence  of  this  formula  is,  that  the  beat  time  of  working 
per  day  for  men,  and  for  sll  animals,  is  one-third  part  of  a day,  or 
eight  hours, — a conclusion  iu  accordance  with  experience. 

The  best  effort  Pl(  and  the  best  velocity  V„ are  much  leas  certain, — 
the  difficulty  of  determining  their  true  mean  values  for  particular 
species  being  rendered  very  great  by  the  differences,  not  only  between 
individuals,  but  between  race*  or  varieties  of  tha  sams  species. 
The  following  table  of  values  is  proposed  by  Mascbek  as  ap|Woxt- 
mately  true 
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Of  the  numbers  in  this  table  those  for  the  drought  bom  are  prob- 
ably the  most  accurate.  For  the  thorough bred  horse  it  is  certain 
that  the  value  of  V,  is  much  greater,  and  t&at  of  P,  much  less,  than 
for  the  dranght  horse, — th*  effect  being  probably  that  the  maximum 
daily  duty  P,V,T,  is  nearly  the  same  ; but  experimental  data  ars 
wanting  to  determine  the**  quantities  with  precision. 

The  following  table,  chiefly  extracted  from  the  works  of  Poncelet 
and  Morin,  with  the  addition  of  some  results  of  experiments  by 
Lieutenant  David  Ranktue  and  by  the  author  of  this  article,  shows 
.the  daily  duty  of  men  and  horses  under  certain  specified  circum- 
stances 
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160.  Horizontal  Transport. — When  men  and  animals  carry 
burdens,  or  draw  or  pronel  loada  in  certain  vehicle*,  it  ia  difficult, 
and  sometimes  impossible,  to  determiue  the  duty  performed  in  foot- 
pounds of  work,  because  of  the  uncertainty  of  the  amount  in  pounds 
of  the  resistance  overcome.  In  this  rase,  for  the  purpose  of  com- 
paring performances  of  the  same  kind  with  each  other,  a unit  is 
employed  called  a foot-pound  of  horizontal  transport,  meaning  the 
conveying  of  a load  of  1 pound  1 foot  horizontally.  The  follow, 
ing  table,  compiled  from  the  sources  referred  to  in  sect  160, 
gives  some  examples  of  the  daily  duty  of  men  and  horses  in  units  of 
horizontal  transport,  L denoting  the  load  in  lb,  V the  velocity  in 
feet  per  second,  and  T tbe  number  of  seconds  per  day  of  working: — 
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161.  (B.)  Weight  of  Liquids. — (C.)  Motion  of  Fluid*. — In  water- 
wheels and  other  hydraulic  engines  the  weight  and  niotiou  of  a 
liquid  usually  act  together  as  aourws  of  energy. 

To  determine  the  ne*v^sry  loss  of  energy  and  the  theoretical 
i/Bciency,  we  have  the  following  formula- — 

The  power  or  energy  exerted  per  second  is 
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w era  Q denotes  the  weight  of  liquid  which  acts  on  the  wheel  or 
er  engine  per  second;  H the  vertical  fall  from  the  point  where 
4-  « liquid  first  begins  to  act  directly  or  indirectly  on  the  wheel  or 


other  engine  to  the  point  where  It  ceases  to  act ; V,  the  velocity  of 
the  liquid  when  it  begins  to  act ; a»\d  V,  the  least  velocity,  when 
it  ceases  to  act,  which  will  properly  discharge  the  liquid,  and  pre- 
vent its  accumulating  to  as  to  iirqiede  the  wheel  or  angina. 

(For  details  as  to  the  actual  efficiency  aud  duty  and  the  construc- 
tion of  hydraulic  engines,  see  Hydromechanics.) 

Iu  windmills,  the  air,  being  in  motion,  presses  against  and  moves 
four  or  five  radiating  vanes  of  sail*,  whoae  surfaces  are  approximately 
helical,  their  axis  of  rotation  being  parallel,  or  alighMy  inclined  in 
a vertical  plane,  to  the  direction  of  the  wind.  The  best  form  and 
proportions  for  wiudmiU  sails,  as  determined  experimentally  by 
Smeaton,  are  as  follows  (see  fig.  36):— 

Angle  of  each  tail  with  the  plane  of  rotation— at  DE-18* ; 

Do.  do.  do.  at  HC-  7* ; 

OD  — $ of  whip  OA  ; barDE-fOA;  barBC-|OA;  AC«DE- 

162.  (D.)  1/eaL — In  sect.  157  the  three  factor*  into  which  tha 
efficiency  of  an  engine  moved  by  heat  can  be  reaolvt-d  bare  already 
boeu  stated.  The  efficiency  of  the  furnace 
and  boiler  in  steam-engines  varies  from  0 4 
to  0*85.  It  way  be  considered  that  the  loss 
of  heat  to  the  extent  of  0*16  by  tbe  chimney 
is  necessary  in  order  to  produce  a sufficient 
draught ; any  losa  beyond  this  ia  waste.  ^ 

The  theoretical  efficiency  of  the  steam,  or 
other  elastic  fluid,  which  aervee  as  the 
mechanism  for  converting  beat  into  me- 
chan  leal  energy,  ia  regulated  by  a law  which 
will  now  be  explained. 

Heat  acta  on  bodies  in  two  w«ya— to 
elevate  temperature  and  make  the  todies 
hotter,  and  to  produce  mechanical  changes. 

Heat  employed  in  producing  mechanical  Fiff*  36. 

changes  disappears  or  becomes  latent,  as  it  i*  termed,  aud  can  be 
n-produced  by  reversing  those  mechanical  changes.  When  a cycle 
of  mechauiral  changes,  ending  by  the  restoration  of  the  body  to  ita 
original  condition,  produces  mechanical  energy,  heat  disappears 
to  an  amount  equal  to  that  which  would  he  generated  by  employ* 
ing  the  mechanical  energy  in  overcoming  friction, — that  is  to  toy, 
a British  milt  of  heat  (or  ons  degree  Fahr.  in  one  R>  of  liquid  water) 
for  every  772  foot-pound*  of  energy  (being  the  constant  already 
mentioned  in  sect  115  as  Jonh's  equivalent).  This  ia  called  ths 
conversion  of  heat  into  mechanical  energy. 

The  efficiency  of  the  fluid  in  a heat-engine  is  the  proportion  which 
the  heat  converted  into  mechanical  energy  bears  to  the  whole  heat 
received  hy  the  water  or  other  fluid  ; and  the  theoretical  or  marim  urn 
value  of  that  efficiency  depends  aolely  upon  the  respective  tempers- 
tures  at  which  the  fluid  receives  best  and  reject*  the  unconverted 
heat,  according  to  the  following  law  j — lot  /,  rvpreaeut  the  tempera- 
ture at  which  the  fluid  receives  heat,  and  t,  ths  temperature  at 
which  it  rejects  tho  unconverted  heat,  ae  measured  from. the  absolute 
ttro, — that  ia,  from  a point  403**2  Fahr.  or  274*  C.  below  the 
temperature  of  melting  ice  (temperature*  ao  measured  are  called 
absolute  temperatures) ; then  the  maximum  theoretical  efficiency  of 
the  water  or  other  fluid  iu  a steam-engine  or  other  heat-sngms  is 

i;** (88^ 

*i 

Tbe  necessary  loss  of  heat  by  the  fluid  ia  tfit  of  the  whole  heat 
received  by  it ; and  any  loss  beyond  this  ia  scarf*. 

The  theoretical  efficiency  A the  a team  in  ordinary  ateam -engines 
seldom  exceeds  Jth  ; the  greatest  actual  efficiency  ia  about  Jth  ; the 
efficiency  if*  good  ordinary  rnginea  la  about  0 1 or  0 08,  and  in 
tad  and  wa»— ful  engines  0 04,  or  even  less.  (For  details  see 
8TKAM-ENniN_) 

163.  (E. ) Electricity  and  Magnetism. — Electricity  developed  by 
chemical  action  in  a galvanic  battery  has  been  to  a small  extent 
used  to  produce  mechanical  energy  by  alternately  magnetizing  and 
unmagnetiziog  soft-iron  bars. 

The  data  for  determining  the  sA ual  efficiency  of  anch  engine*  are 
deficient  Their  theoretical  efficiency  depends  on  the  following  law 
demonstrated  by  Joule : — 

Let  y,  denote  the  atiength  or  tb«  electric  current  which  woull  be 
developed  in  the  conducting  r..,o  of  tbe  batteiy  if  there  were  no 
iron  bar  to  be  magnetized  ; y.  the  strength  to  which  the  current  is 
reduced  by  the  reaction  of  the'iron  bar,  tending  to  induce  a contrary 
current.  Then  the  theoretical  efficiency  of  tbe  engine  ia 

(82). 

The  proportion  of  the  energy  expended  which  ia  necessarily  lost  is 
yjy i,  end  is  employed  in  producing  heat  in  the  conducting  circuit 

This  law  ia  exactly  analogous  to  tlut  of  the  theoretical  efficiency 
of  beat-engines  given  in  equation  83. 

There  is  reason  to  believe  that  electromagnetic  engine*  are  cap- 
able of  a higher  efficiency  than  heat-engine*  ; but  the  greater  coat 
of  the  material*  consumed  renders  them  much  leas  economical  com- 
martially.  (W.  J.  M.  R.) 
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MECHTTHARISTS,  a congregation  of  Armenian  monk®, 
in  communion  with,  tho  church  of  Home,  which  has  enjoyed 
papal  recognition  since  1712.  Its  founder  Mechithar,  or 
Mechitar  da  Pietro,  a native  of  Sebaste  (Sivas)  in  Armenia, 
was  born  on  February  7,  1676;  his  original  name  was 
Manuk,  which  bo  exchanged  for  that  by  which  he  was 
subsequently  known  (“  Comforter  ”)  when  he  entered  the 
cloister  of  the  Holy  Cross  iu  his  native  town.  In  the 
pursuit  of  knowledge  he  visited  various  seats  of  learning 
iu  Armenia,  and  in  the  years  1691,  1696,  Qnd  1699 
respectively  he  attained  the  office  of  deacon,  priest,  and 
vartabod  or  doctor  in  theology.  Having  removed  to 
Constantinople,  he  founded  there  iu  1701  a religious 
institute  for  the  intellectual,  moral,  nix!  spiritual  elevation 
of  his  countrymen,  and  for  the  cultivation  of  their  language 
and  literature.  Iu  1703  sectarian  jealousy  obliged  him 
to  retire  to  the  Morea,  where  lie  ultimately  found  a 
settle  meat  at  Modon,  and  built  a cloister  aud  church 
(170G-3).  Tho  outbreak  of  hostilities  between  the  Turks 
and  Venetians  in  1715  compelled  him  to  take  refuge  iu 
Venice,  where  in  1717  he  received  from  tho  senate  the 
island  of  San  Lazzaro,  which  ever  since  has  been  the  homo 
of  his  order.  Mechithar,  who  died  on  April  27, \7i9,  was 
the  author  of  a Gramiualica  Arouua,  printed  in  1770,  of  , 
an  Armeuian  Lexicon,  printed  in  1744,  of  an  Arateniau 
translation  of  the  Bible,  printed  in  1734,  and  of  severed 
commentaries  on  Biblical  books.  The  order  of  Mechi- 
thariab,  which,  as  already  mentioned,  received  formal 
recognition  (from  Clement  XL)  in  17 12,  uses  the  Armenian 
language  and  the  Syrian  rite;  its  rule  resembles  tho 
Benedictine,  prominent  among  the  duties  of  its  members 
being  the  proclamation  of  the  gospel  and  the  diffusion  of 
good  literature.  They  bare  accumulated  at  San  Lazzaro  a 
large  library,  specially  rich  in  Armenian  MSS. ; and  their 
linguistic  attainments  ore  considerable.  Among  their 
services  to  the  cause  of  learning  may  be  mentioned,  iu 
addition  to  the  preparation  of  critical  texts  of  the  Armenian 
classics  and  of  the  Armenian  version  of  the  Bible,  the 
publication  in  oil  translations  of  various  works  of  Ephraent 
Syros,  Phil#,  and  Eusebius,  of  which  the  origiuals  have 
been  lost.  There  are  eatablisb  meats  belonging  to  the  order 
elsewhere  in  Italy  (Padna),  as  well  ns  in  Russia  and 
Turkey,  in  Paris,  in  Austria-Hungary,  and  in  Germany. 
Of  these  the  moat  importaut  is  that  of  Vienna,  which  has 
existed  since  lb  10,  aud  has  become  a sort  of  leanned 
“ academy,”  receiving  honorary  members  even  from  beyond 
the  pale  of  tho  Roman  Catholic  Church, 

MECHLIN,  or  M alines,  a city  of  Bel  gin  in,  in  the  pro 
vines  of  Antwerp,  on  the  river  Dyle,  about  11  miles  north 
of  Brussels.  • The  general  aspect  of  the  town,  belted*  by 
a fine  avenue  of  trees,  with  well-built  houses,  extensive 
gardens,  and  broad  airy  streets  and  squares  of  proverbial 
cleanliness,  is  plcasiug  to  the  eye;  thoro  is,  however,  a 
lack  of  life  and  motion,  a repose  bordering  on  stagnation; 
and  the  area  occupied  by  the  town  is  much  too  extensive 
foi  the  population.  Mechlin  was  for  many  centuries,  and 
is  to  thi?  day,  the  religious  metropolis  of  Flanders,  and  its 
monuments  and  curiosities  are  in  general  of  a peered 
description.  Among  tho  most  remarkable  is  the  catbedr&l 
church  of  St  Rombold  or  Rombaut,  mainly  built  in  the 
latter  half  of  the  14th  century ; the  square  massive  tower, 
rising  300  feet  high  and  bearing  four  dials,  each  48  feet 
in ‘diameter,  is  visible  from  all  the  country  round.  Tho 
interior  proportions  of  the  edifice  are  grund,  and  it  contains 
some  fine  works  of  ait — statues  of  the  apostles,  standing 
against  the  pillars  of  the  nave,  Vandyck’s  picture  of  the 
'Jrucifixiou,  the  Adoration  of  the  Shepherds,  by  Erasmus 
Quell  in,  and  others.  The  church  of  St  John  possesses 
a celebrated  triptych  of  Rubens,  and  another  by  the  same 
master  is  to  be  seen  at  Notre  Dame.  The  “Halle”  or 
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market  still  retains  some  vestiges  of  the  splendid  palace 
raised  on  the  site  by  Charles  V.  in  1530,  and  on  the  chief 
market-place  is  & monument  erected  to  Margaret  of  Austria, 
daughter  of  the  emperor  Maximilian.  Mechlin  is  an 
archicpisoopal  aeo,  occupied  by  a cardinal,  primate  of 
Belgium,  deriving  his  spiritual  power  from  Roma,  and 
qnite  independent  of  (at  times  even  ojwoly  opposed  to) 
the  civil  Government.  His  palace  is  the  headquarters  of 
the  Catholic  party,  and  the  seat  of  considerable  moral  and 
political  influence  extending  over  every  parish  in  the  land  ; 
the  university  of  Louvain,  the  Catholic  schools,  more  than 
four  thousand  in  number,  and  the  great  seminary  of 
Mechlin,  the  nursery  of  the  Belgian  priesthood,  are  entirely 
under  the  direction  of  the  archbishop.  The  industrial 
activity  of  tho  town,  formerly  very  great,  lias  constantly 
decreased  iu  the  present  century,  and  is  now  almost  extinct.' 
Tho  important  corporation  of  wearers  was  scattered  by 
tho  [rolitical  troubles  of  the  15th  and  16th  centuries  ; and 
the  lace  trade  hns  gradually  been  transferred  to  Bruaaela 
and  other  towns.  There  still  exist  a few  special  manu- 
facture*, those  of  carved  oak  furniture,  straw  chairs, 
and  wool  and  linen  tissues  being  among  the  foremost ; 
same  tanvards  and  breweries  are  also  to  be  found,  and 
tho  meuus  of  communication  furnished  by  the  Dyle  supply 
u tolerably  brisk  market  in  corn,  oils,  flax,  hemp,  and  hops. 
Asa  railway  station  Mechlin  pe^esse*  peculiar  importance, 
being  a junction  of  the  chief  Belgian  Government  lines  and 
tho  great  central  workshop  for  constructing  and  repoiriwg 
tlie  rolling-stock.  The  population  of  Mechlin  in  1880  was 
42,3*1. 

Mechlin  appear*  to  have  been  about  the  8th  century  a n»en> 
group  of  cabins  HBmmnding  a noted  monastery  where  St  Horn  brut, 
row  tbs  patron  saint  of  the  town,  suffrmi  Tmirtyrdora  on  the  24th 
of  Jou*  775.  After  haring  belonged  to  the  first  Frankish 
znon&rcba,  it  was  given  by  Pippin  the  Little  to  Ills  relative  Adon, 
and  passed,  at  the  commencement  of  tho  10th  century,  under  the 
dominion  of  the  bishops  of  ljege,  in  whose  name  it  was  governed 
by  the  powerful  house  of  Berthold  until  the  year  1338.  "When  tliia 
family  became  extinct,  Mochlin  and  the  surrounding  district  were 
divided  in  two  portions  and  sold  by  tha  bishops  to  tho  duke  of 
Erabant  and  the  count  of  Flanders,  the  former  ox  whom,  ten  year* 
later,  once  more  united  the  whole  territory  under  his  own  sway. 
By  the  marriage  of  Margaret  of  Bralant  with  Philip  the  Bold, 
Mechlin  was  brought  under  the  sceptre  of  the  house  of  Burgundy, 
whose  fate  it  shared  from  that  time.  Stormed  by  the  French  in 
1572,  by  the  prince  of  Orange  iu  1578,  by  the  English  in  1580,  tho 
town  suffered  much  during  tbs  wars  of  the  17th  nud  18th  centuries. 
Napoleon  I.  had  its  fortm cations  rased  in  1804,  and  made  it  the 
capital  of  the  French  “Depaxtomeut  des  denx  Nfithes  " until  1814, 
when  it  was  comprised  in  the  kingdom  of  the  Netherlands,  and  it 
finally  became  part  of  Belgium  in  1890. 

MECKLENBURG,  a territory  in  North  Germany,  on 
tho  Baltic  Sea,  extending  from  53°  4'  to  54°  24'- N.  lat. 
And  from  lO^Sfl'  to  133  57'  E.  long.,  corresponds  with 
tolerable  closeness  to  the  old  lower  Saxon  province  of  tho 
F ame  name,  and  is  now  unequally  divided  in  to  the  two  graud- 
duchiesof  Mecklenburg  Schwerin  and  Mecklenburg-Strelirx. 
These  are  so  cluecly  related  in  history,  political  organiza- 
tion, natural  features,  and  general  development  that  it  is 
convenient  to  treat  them  in  a single  article. 

Mecklxnbcrg-Sciiwkrin,  the  seventh  state  of  the 
German  empire  in  size  and  the  eighth  in  population,  is 
bounded  on  tho  N.  by  the  Baltic  Sea,  on  the  W.  by  tho 
principality  of  Ratzeburg  and  Laueuburg,  on  the  S.  by 
Brandenburg  and  Hanover,  and  on  the  K.  by  Pomerania 
and  Mecklenburg-Strelitz.  It  embraces  the  duchies  of 
Schwerin  and  GUstrow,  tho  district  of  Rostock,  the  prin- 
cipality of  Schwerin,  and  tho  barony  of  Wismar,  besides 
several  small  “enclaves”  in  the  adjacent  territories.  Its 
total  area  is  about  5117  square  miles. 

M ecklen nuRO-STRELi tz,  the  eleventh  state  of  the 
German  empire  in  area  and  the  nineteenth  in  population, 
consists  of  two  detached  parts,  tho  dueby  of  Strelits  on  the 
ea&t  of  Mecklenburg-Schwerin  and  th*  nrincipality  o t 


775 


MECKLENBURG 


fUt&bofg  on  the  west.  Tho  first  of  these  is  bounded  by 
Mecklenbwrg-Sehwerin,  Pomerania,  and  Brandenburg,  tho 
eecond  by  Mecklenburg-Sehwerin,  Lanenburg,  and  the 
territory  of  the  free  town  of  Liibeck.  Their  joint  area  ia 
1126  square  miles. 

Mecklenburg  lies  wholly  within  the  great  North-Eoropcan 
plain,  and  its  flat  surface  is  interrupted  only  by  on©  range 
of  low  hills,  intersecting  the  country  from  south-east  to 
north  west,  and  forming  the  watershed  between  the  Baltic 
Sea  end  the  Elbe.  Its  highest  point,  the  HolpUr  Borg; 
is  580  feet  above  the  sea  level.  The  eoast-linc  runs  for 
65  miles  along  the  Baltic  (without  including  indenta- 
tions), for  tho  most  part  in  fiat  sandy  stretches  covered 
with  dunes.  The  chief  inlets  are  tho  beye  of  Wiemar, 
Gross©  Wick,  Sikh  iff,  and  Kroy,  and  the  roads  of  Wame- 
miinde.  The  rivers  are  numerous  though  smalt ; most 
of  them  are  affluents  of  the  Elbe,  which  itself  traverses 
a small  portiou  of  Mecklenburg.  Several  of  the  streams 
are  navigable,  and  the  facilities  for  inland  water  traffic 
are  increased  by  a tolerably  extensive  system  of  canala 
Lakes  are  very  numerous;  about  four  hundred  of  fair  size, 
covering  an  area  of  500  square  miles,  are  reckoned  in  the 
two  duchies.  The  largest  is  Lake  Miiritx,  52  square  miles 
in  extent.  The  climate  on  the  whole  resembles  that  of 
Great  Britain,  but  the  winters  are  generally  more  govern ; 
tho  mean  annual  temperature  is  48°  F.,  and  the  annual 
rainfall  is  about  28  inches.  Although  there  one  long 
stretches  of  marshy  moorland  along  the  coast,  the  soil 
is  on  the  whole  productive..  According  to  the  official 
returns  of  1878,  about  57  per  cent.  of  the  total  area  of 
Mecklenburg-Sehwerin  consisted  of  cultivated  land,  17 
por  cent,  of  forest,  and  13  per  cent  of  heath  and  pasture. 
In  Meckleukurg-StreJitx  the  corresponding  figures  were 
48,  20,  and  9 per  cent.  Agriculture  is  by  far  the  most 
important  industry  in  both  duchies.  The  following  table 
shows  the  areas  and  products  of  the  chief  crop®  in  1880 
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Totals....... 

1.202,560 

1,187,861 

218,159 

320,985 

Besides  these,  smaller  areas  are  devoted  to  maize,  buck- 
wheat, pease,  rape,  hemp,  flax,  hops,  and  tobacco.  The 
extensive  posture*  support  large  herds  of  sheep  and  cattle, 
including  a noteworthy  breed  of  merino  sheep.  Tho  horses 
of  Mecklenburg  are  of  a fine  sturdy  quality,  and  are  highly 
esteemed  in  Cermany.  In  1678  the  two  duchies  contained 
100,651  horses,  315,712  cattle,  and  1, 321, 9 L6  sheep.  Red 
deer,  wild  swine,  and  various  other  kinds  of  game  are  found 
in  the  forests.  The  manufactures  of  Mecklenburg  are  of 
little  importance.  Its  industrial  establishments  includo 
a few  iron  foundries,  wool-spinning  mills,  carriage  and 
mochine  factories,  dye-works,  tanneries,  brick-fields,  soap 
works,  breweries,  distilleries,  numerous  limekilns  and  tar- 
boiling works,  tobacco  and  cigar  factories,  and  about  eight 
hvndred  mills  of  various  kinds.  Mining  is  also  insigni- 
ficant,'though  a fair  variety  of  minerals  is  represented  in 
tin  district  Amber  is  found  on  and  near  thcr  Baltic 
coast.  Trade,  mainly  confined  to  the  larger  duchy,  is 
tolerably  active.  Rostock,  Wamemfinde,  and  Wismar  are 
the  principal  commercial  centres.  The  chief  exports  are 
grain  and  other  agricultural  produce,  live  stock,  spirits, 
wood,  and  wool ; the  chief  imports  are  colonial  produce, 
jr'ui,  coal,  salt,  wine,  beer,  and  tobacco.  The  horse  and 


wool  markets  of  Mecklenburg  are  largely  attended  by 
buyer*  from  various  parts  of  Germany.  Fishing  is  carried 
on  extensively  in  the  numerous  inland  lakes.  Withiu  the 
last  decade  the  mercantile  fleet  of  Mecklenburg-Sehwerin 
lias  doubled  the  number  ami  quadrupled  tho  tonnage  of  its 
ships,  those  consisting  in  1681  of  370  sailing  vessels  and 
11  steamers,  with  an  aggregate  burden  of  112,388  tons. 
Mecklonburg-Strelitx  has  no  seaboard. 

Mecklenburg-Sehwerin  aud  Mecklenburg-Strolitz  are 
both  limited  monarchies  under  g mud-dukes,  who  are 
hereditary  in  tha  male  lino.  The  reigning  families  are 
closely  related,  and  possess  mutual  rights  of  succession ; 
should  both  families  become  extinct,  their  possessions  pass 
to  Prussia.  The  constitution,  which,  is  common  to  both 
the  duchies,  exhibits  few  traces  of  the  liberal  tendency  of 
modem  politics.  The  timposary  modifications  brought 
about  by  the  agitation  of  1648  were  quickly  rescinded,  and 
matter*  returned  to  the  old  semi-feudal  arrangements, 
which  deprive  the  bulk  of  tho  people  of  all  share  in  the 
government  The  constitution  as  it  now  exists  is  based 
upon  an  agreement  made  between  the  duke  of  Mecklenburg- 
Sehwerin  and  his  estates  in  1755,  and  adopted  in  tha  same 
year  by  Meckleiiburg-Strclitz.  The  Landes- Union,  or 
common  assembly  of  the  two  duchies,  consists  of  repre- 
sentatives of  the  Ritterschaft,  or  landed  proprietors,  and 
of  the  Landschaft,  which  embraces  forty-seven  towns  The 
peasantry  is  unrepresented,  and  tho  principality  of  Rstze* 
burg,  in  Mecklenburg’ Strelitz,  is  governed  directly  by  the 
grand-duke.  The  Landes- Union  meets  ones  annually, 
alternating  between  Sternberg  and  Malchio.  When  not 
sitting  it  is  represented  by  a committee  of  nine  members. 
Distinct  from  the  Landed-Union  are  tha  convocation  diet 
and  the  deputation  diet,  which  are  assemblies  of  the  estates  of 
one  or  other  duchy  for  special  business.  In  Mecklenburg- 
Schwerin  the  executive  is  placed  in  the  hands  of  foui 
ministers,  holding  the  portfolios  of  foreign  affaire,  domestic 
affaire,  finance,  and  justice  (including  education  and 
religion).  In  Mccklenburg-StreliU  there  is  one  minister, 
who  is  aided  by  a small  council.  In  both  duchies  the 
military  administration  ia  in  the  hands  of  the  crown. 
Mecklenburg  Schwerin  has  two  votes  in  the  federal  council 
of  the  German  empire,  and  sends  six  members  to  the 
imperial  diet,  while  the  smaller  duchy  has  ono  representa- 
tive in  each  asrembly.  As  no  official  budget  is  published 
ia  cither  duchy,  it  ia  impossible  to  give  accurate  details  of 
their  financial  position.  In  Mecklenburg-Schwerin  it  i* 
usual  to  distinguish  three  brandies  of  revenue,  one  under 
the  control  of  the  sovereign,  one  under  the  joint  control  of 
the  sovereign  and  estates,  and  the  third  (of  small  amount) 
under  the  solo  management  of  the  estates.  The  income 
under  the  finst  heading  is  derived  from  the  royal  domains, 
the  ordinary  taxes,  and  special  votes  for  special  purposes, 
and  amounts  to  about  £600,000.  With  this  sum  are 
defrayed  the  ordinary  expenses  of  government,  including 
the  annual  contribution  to  the  imperial  treasury.  The 
revenue  under  the  second  head  is  about  £100,000.  The 
public  debt  in  1880  amounted  to  £1,100,000.  The 
revenues  of  Mecklcnburg-Strelitz  are  unknown ; its  debt 
is  estimated  at  about  £300,000.  Tho  private  income  of  the 
duke,  derived  from  the  royal- domains,  make*  him  one  of  the 
richest  princes  in  Germany.  The  duchies  of  Mecklenburg 
contribute  three  regiments  of  infantry,  n battalion  of  rifles, 
two  regiment*  of  dragoons,  and  four  batteries  of  field 
artillery  to  the  imperial  army. 

The  educational  institutions  partake  of  the  high  character 
common  to  those  of  the  German  empire.  The  two  duchies 
contain  nine  gymnasia,  seven  **  Roalachulen,”  three  normal 
schools,  and  an  adequate  number  of  schools  of  a lower 
grade.  There  is  a university  at  Rostock,  which  in 
1882  bad  a teaching  staff  of  36  professors  and  an  attend- 


770  M E D- 

ance  of  about  250  students.  In  1680-61  only  0-50  per 
cent  of  the  recruits  in  Mecklenburg-Schwerin  were  unable 
to  read  and  write  their  names,  while  all  the  recruits  iti 
Mcckleuburg-Strelitz  were  able  to  do  botli.  The  pre- 
dominant confession  in  Mecklenburg  is  the  Lutheran, 
which  is  professed  by  both  the  grand  dukes.  The  propor- 
tion of  Homan  Catholics,  Jews,  and  members  of  the  Re- 
formed Church  is  insignificant  rJhe  ultimate  spiritual 
authority  is  exercised  by  consistories  at  Schwerin  and 
Strelitz.  Mecklenburg  also  contains  a faic  share  of  learned 
aorietics  and  benevolent  institutions.  The  supreme  court 
of  appeal  for  both  duchies,  in  all  criminal  and  civil  cases, 
is  nt  Rostock. 

The  population  of  Mecklenburg-Schwerin  in  1661  was 
548,449;  in  1871,  557,707;  in  1875,553,785;  and  in 
1880,  577,055.  The  capital  is  Schwerin  (30,1 46  inhabi- 
tants), but  the  most  important  town  is  Rostock  (36,967 
inhabitants).  The  population  of  Meckleuburg-Strelitz  in 
1801  was  99,060;  in  1871,  96,982;  in  1875,  95,673;  in 
1880,  100,269.  The  chief  town  is  Neu-Strclitz.  About 
71  per  cent  of  the  inhabitants  are  engnged  in  agricultural 
pursuits.'  The  proportion  of  the  rural  to  the  urban  popu- 
lation is  as  3 to  1,  or  exactly  the  reverse  ratio  to  that  in 
the  neighbouring  Prussia.  The  peasantry  of  Mecklenburg 
•till  retain  numerous  traces  of  their  Slavonic  origin, 
especially  in  their  speech,  but  thsir  peculiarities  have  been 
much  modified  by  amalgamation  with  the  German  colonists 
who  settled  within  this  district  at  various  times.  The 
townspeople  and  nobility  are  almost  wholly  of  Saxon 
strain.  Tho  slow'  rate  of  increase  in  the  population  of 
Mecklenburg  is  chiefly  accounted  for  by  the  constant  stream 
of  emigration.  Between  1870  and  1660  the  two  duchies 
contributed  in  the  highest  proportion  to  the  emigration 
from  Germany.  Out  of  595,151  German  emigrants  who 
sailed  from  Bremen,  Hamburg,  Stettin,  and  Antwerp 
within  that  period,  24,S70  came  from  Mecklenburg- 
Sehweria  and  2481  from  Mecklenburg-Strelitz,  represent- 
ing respectively  4 38  and  2 52  par  1000  inhabitants  as  the 
yearly  average.  Probably  another  cause  of  the  blow  growth 
of  population  is  to  bo  sought  for  ia  the  difficulties  thrown 
in  the  way  of  tho  marriage  of  tho  peasants  by  I ho  semi- 
feudal  character  of  their  tenure.  It  is  a significant  fact 
that  in  1880  tho  proportion  of  illegitimate  births  in  tho 
two  duchies  omouutod  to  14  per  cent,  as  compared  with 
0 per  cent  in  the  entire  German  empire. 

History. — The  Vandal*,  who  in  the  time  of  Tacitus  occupied  the 
region  now  known  as  Mecklenburg,  were  succeeded  in  the  6th  cen- 
tury by  a Slavonic  race.  Though  partly  conquered  by  Charlemagne 
in  789,  this  people  soon  regained  their  independence,  ami  long 
offered  a successful  resistance  to  all  attempts  on  tho  part  of  the 
German  emperors  to  overcome  and  Christianize  them.  At  Inst  in 
1160,  Duke  Henry  of  Saxony  made  himself  master  of  the  country. 
The  native  prince  was,  however,  permitted  to  retain  his  sovereignty, 
and  has  transmitted  to  his  descendants  and  successors  of  the  present 
day  the  di*tinctiun  of  being  the  only  ruling  princes  of  Slavonic 
origin  in  Germany.  In  1160  he  was  raised  by  the  emperor  Frederick 
L to  the  dignity  of  a prince  of  the  empire.  From  1202  till  1227 
Mecklenburg  was  under  Danish  supremacy  ; and  in  1229,  two  years 
after  its  restoration  to  Germany,  there  occurred  the  firvt  of  a long 
aeries  of  divisions  of  the  territory,  which,  with  subsequent  reunions, 
constitute  so  much  of  it* complicated  history.  In  1348  Charles  IV. 
made  Mecklenburg  a duchy.  In  1523  the  trials  and  commotions 
springing  from  the  rivalry  and  jealousy  of  two  joint  rulers  incited 
tbc  prelates,  nobility,  and  burghers  to  form  a union  among  them- 
wives,  the  effect*  of  which  are  visible  to  the  present  day,— most 
prominently  in  the  existence  of  the  common  Landes- Union.  The 
Reformation  was  welcomed  by  the  inhabitants  of  Mecklenburg  in 
1524  ; and  about  1555  nearly  all  the  monasteries  were  suppressed. 
In  16*21,  when  a new  partition  took  place,  the  town  of  Rostock 
•'with  it*  university  and  high  court”  was  declared  to  bo  held  in 
common.  Tbo  diet  also  retained  its  joint  character,  and  henceforth 
alternated  between  Sternberg  and  Malcbin. 

In  the  Thirty  Years*  War  both  Mecklenburg-Schwerin  and 
Mci'klenburg-Gustrow — aa  the  parts  were  then  called— incurred  the 
suspicion  of  tho  emperor,  who  secretly  sold  them  to  Wallenstein, 
mad  expelled  the  dukes  in  his  behalf.  'They  were  reinstated,  how- 
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ever,  by  Gustavus  Adolphus,  and  at  the  peace  of  Prague  in  1635 
they  both  mode  their  peace  with  the  eiupeior.  At  tho  pcaus 
of  Westphalia  Ko*tot  k and  some  other  |*arts  of  Mecklenburg  tent* 
tory  were  given  in  pledge  to  Sweden,  mid  they  were  not  redeemed 
till  1803.  ’ The  ra  Actings  of  the  Mecklenburg  peasantry  during  the 
Thirty  Years'  War  were  exceeded  in  no  oilier  pirl  of  sorely-tried 
Germany. « Most  were  reduced  to  serfdom  through  joveity  ; in  some 
cases  whole  villages  utterly  vanished,  lu  1695  the  McckUnWrg- 
Giistrow  line  became  extinct ; ami,  after  some  concretion  between 
the  brother  and  the  nephew  of  the  last  duke  of  Mecklenburg- 
Schwerin  for  the  vacant  succession,  the  "Hamburg  Division” 
(March  8,  1701)  apportioned  to  each  shares  that  are  represented 
by  tho  present  duchica.  The  affixes  Schwerin  and  Strelitz  are 
derived  from  the  capital  towns  of  the  two  ditkrs. 

Mecklenburg-Schwerin  began  its  new  independent  existence  by  a 
scries  of  constitutional  struggles  between  its  nobility  and  its  rulers. 
The  heavy  debt  incurred  by  Charles  Leopold,  who  hod  joined  Russia 
in  « war  agaiust  Sweden,  ororglit  matters  to  such  a pitch  that  in 
1728  the  emjwror  Charles  VJ.  dq  tow'd  the  duke  in  favour  of  hi* 
brother  Christian  Louis.  Under  this  prime,  the  "Rostock  Con- 
tract,” which  is  still  the  basis  of  the  constitution,  was  framed  in  1755. 
During  the  8cvcn  Years’  War  Mecklenburg  Schwerin  assumed  ■ 
hostile  attitude  toward*  Fn-dcrick  tho  Great,  and  was  ill  con*«- 
quence  occupied  by  Pruw>iun  troop*.  In  1806  it  was  overrun  by 
the  French,  and  hi  1808  it  joined  tho  confederation  of  the  Rhine. 
The  duke,  however,  though  he  assisted  Napoleon  in  1812,  was 
the  first  member  of  tho  confederation  to  renounce  it,  and  iu  tho 
following  year  his  troops  fought  eguinst  France  and  Denmark.  Ou 
joining  tho  Germanic  confederation  lie  assumed  the  title  of  gruhd- 
duke,  with  the  atylo  of  royal  highness.  In  ami  after  1848  the 
duchy  wit  nr  used  a considerable  agitation  in  favour  of  a pew  and 
more  liberal  constitution,  but  the  subsequent  reaction  rescinded  all 
the  concessions  that  had  been  made,  and  reduced  mature  to  tbrir 
former  feudal  condition.  Iu  1819  and  1820  serfdom  and  personal 
bondage  were  abolished,  and  various  slight  ameliorations  of  the 
atato  of  the  peasantry  have  sincobcen  introduced. 

Mccklenburg-.StrefiCe  adopted  tlie  constitution  of  the  sister  duchy 
by  an  " Aguii  ions- Act " in  1765.  In  1806  it  was  spared  the  inflic- 
tion of  a French  occupation  through  the  interest  of  the  king  of 
Bavaria;  but  in  1813  it  was  mulcted  iu  the  sum  of  two  million 
thalers  for  the  French  armv.  In  1808  it  ciitcrrd  the  Rhenish  con- 
federation, but  repudiated  it  in  1813  and  joined  the  alliance  against 
Napoleon.  In  1815  the  duko  assumed  the  title  of  grand-duke. 

Art  fieri!  let— Ball,  GeteMrfiit  ifrel Ifnlwrgt,  1055;  Kixsr,  Ye'kttnrthtrkt/lhflm 
7n<ta»rit  (a  i/fekietrbrry,  l£*li  Hell,  AfirU*  4e*  U*<k)t*fiu'y*r  LemO*ttrtntt\ 
l'.t'srf  r,  Ti'peyrapklutfirt  J/ottfifiuek  f.d.  Gret’hrruyjifi  rwer  tier  tU»  firry  Schtf*t  t» 
y»d  Alerllnrbwry-MItThrt,  Kiel,  l**l  J tl*s  HActol  Atomlti  (render,  piibli.hc* 
■nnnnily;  th«  JleUrfiyt  tmf  PlMtltfii  ir5bifU,  |mbU»licd  by  the  Mullillnl 

Ofltee  at  Scli«rrinj  JefirbOifirr  tie*  1W tim»  JOr  Al<  ft  tmbtlryi^fhe  Gnekt-file, 

I MC  I *02,  lor  the  rm-ut  conuliuiUmal  »lru£Eir»  wo  the  \aiiouk  sort  % ol  kl. 
Wlggcra,  tho  most  prominent  katk-r  of  the  <tcu.ocratic  ratty.  C-J.  F.  M.) 

MEDALS.  See  Numismatics. 

MEDEA,  the  daughter  of  .t>etes,  king  of  the  Colchiana, 
who  were  believed  to  be  of  Egyptian  descent  (Herod.,  ii. 
104),  and  are  said  to  have  found  a settlement  on  tho  cast 
of  the  Euxine  and  to  the  south  of  the  Caucasus.  Medea 
was  one  of  the  "wise  women*5  (witches  or  sorceresses)  of 
antiquity,  and  perhaps,  like  Helen,  was  a human  embodi- 
ment of  some  goddess  connected  wiih  Eastern  element- 
worship,  possibly  with  Hern.  For  the  story  of  her  love  for 
Jason  the  Argonaut,  and  of  the  revenge  she  took  for  his 
desertion  of  her  for  another  bride,  a Corinthian  princess, 
Glauce,  daughter  of  Crcon,  see  Argonauts  and  Jason.  A 
more  interesting  inquiry  is  tho  origin  of  the  tale,  and  its 
connexion  with  solar  myths. 

The  legend  of  the  Argonautic  expedition  is  a very 
ancient  one.  It  is  alluded  to  in  the  Otlyury  (xii.  70),  in 
more  than  one  passage  of  yEschylus,1  mid  is  given  nt 
some  length  in  the  fourth  Pythian  ode  of  Pindar,  the  close 
agreement  of  which  with  the  Alexandrine  compilation  by 
Apollonius  Rhodius,  entitled  Aryonavtica,  in  four  books, 
shows  that,  according  to  the  general  law  of  mythology, 
the  main  features  of  the  legend  differed  but  little^  The 
original  story,  it  is  probable,  was  contained  in  a still  older 
epic  poem  called  i)  Mim;  wo <»pric,  the  authorship  of  which 
was  ascribed  to  Prodicus  of  Phocaca.* 

The  "Golden  Fleece/*  in  quest  of  which  the  adventurers 

1 He  allude*  to  Pbioeu*  and  the  JLemnia  fmeimora  {Eum.  60  ; Ckm. 
620),  and  there  were  play*  composed  by  him  on  both  these  subjects. 

3 Pausan.,  iv.  33,  7-  He  quotes  from  it  two  hexameter  verses  vT 
x.  28,  2. 
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made  a voyage  from  the  home  of  Jason,  Iolchns  in  the 
Thessalian  Magnesia,  is  virtually  identical  with  the  fiery 
robe  which  Medea  prepared  for  her  rival  Glaucc,  the  new 
bride,  with  the  Homeric  “a?gis,”  and  with  the  garment 
smeared  with  phosphorus  which  was  sent  by  Deiauira  to 
iHcrcules,  and  burst  into  a flame  when  brought  near  to  a 
sacriGcial  fire.1 * *  Jason,  os  the  story  went,  was  not  allowed 
by  the  guardian  of  the  fleece,  King  jEetes,  to  approach  it 
till  he  had  performed  a certain  task  in  putting  to  the  yoke 
fire-breathing  bulls,  which  he  effected  by  the  aid  of  Medea. 
Tho  bull  is  a wetl-knowp  symbol  of  the  sun,  and  it  occurs 
in  the  bull-slaying  group  representing  the  Persian  sun-god 
Mithras.  Again,  the  slaying  of  a father  by  a son  (the  old 
sun  killed  by  the  new  one)  is  seen  alike  in  (Edipus  having 
caused  the  death  of  his  father  Laius,  in  vEson,  the  father 
of  Jason,  having  been  restored  to  life  by  the  magic  arts  of 
Medea,  aud  in  Pelias  having  been  killed  and  boiled  in  a 
caldron  by  his  own  daughters  at  the  instigation  of  the 
sorceress.  Lastly,  the  legend  that  Medea  was  herself  the 
granddaughter  of  the  Sun,  and  that  she  escaped  in  a car 
drawn  by  flying  dragons,  given  to  her  for  safety  by  her 
grendsire,*  equally  tends  to  prove  that  the  whole  story  is 
of  solar  origin,  and  can  be  explained  on  that  theory 
alone. 

This,  indeed,  has  been  well  stated  by  Sir  G.  W.  Cox.* 
lhe  “dragon  chariot  is  simply  the  chariot  of  Iudm, 
Helios,  and  Achilles ; and  it  is  drawn  by  dragons  because 
A/ie  word  denoted  simply  beings  of  keen  sight,  and  wa< 
Naturally  applied  to  the  creatures  which  may  be  supposed 
to  bear  the  sun  across  the  heaven.” 

In  all  these  legends  about  the  sun  the  performance  of 
certain  imposed  “toils”  or  labours  is  iucluded,  tho  idea 
expressed  being  the  hard  necessity  of  the  sun  going  his 
daily  course  in  the  appointed  time  in  spite  of  thickening 
storm-clouds  and  opposing  powers  of  darkness,  through 
which  ho  has  to  fight  his  way,  both  visibly  above  and 
invisibly  underneath  the  earth.  Thus  Hercules  has  his 
twelve  labours  (the  number  corresponding  to  the  lunar 
months),  while  Ju9on  is  not  ouly  required  by  his  uncle 
King  Pelias  to  bring  the  golden  fleece,  but  is  commanded 
by  ifetes  to  tame  the  bulls  as  a condition  of  obtaining  it 
The  name  Miy&ia  may  possibly  be  referred  to 
“to  care  for,”  as  Jason  may  contain  the  root  m< x0ai,  “to 
heal,"  which  is  the  roeaniug  that  Pindar  ottaches  to  it,4 *  or 
to  toy,  the  violet-coloured  dawn,  as  in  Iocaste,  Iomos,  and 
Iolaui*  In  his  relation  to  the  snake,  which  guarded  the 
fleece,  and  to  the  dragons’  teeth  which  he  sowed  on  the 
ground  ploughed  by  the  fiery  bulls,  compared  with  the 
■erpeut  entwining  the  staff  of  the  healing  god  Asclepius, 
we  see  that  almost  invariable  connexion  that  subsists 
between  solar  and  phallic  worship.6  This  view  is  confirmed 
by  the  “ship  Argo,”  one  of  the  many  sexual  symbols  of 
cup-shaped  and  boat-like  form.7  It  is  the  “ship”  which 
was  the  Teutonic  symbol  of  the  goddess  Isis.8 * 

The  existing  literature  on  the  love  of  Medea  for  Jason  nhotr«  bow 
popular  was  the  story  in  antiuuity  for  its  pathos  and  it*  sentimen- 
tality. Thu>  the  Medea  of  Euripides  vat  rendered  by  Ennius ; 
Neophron  of  Sicyon  and  Melanthius*  wrote  ploy*  of  the  same  name  ; 
we  have  the  long  and  fine  Pythian  ode  of  Pindar,  already  referred 
to,  the  touching  epi*tle  “Medea  Jason  i”  in  the  Heroide*  of  Ovid,  and 
the  interesting,  beautiful,  and  too  little  read  Argonaut  ten  of 
Apollonius. 

Of  course,  the  similarity  of  the  names  Mqftoi  and  M^Jca  led  to 

1 Soph.,  Troth.,  7G5.. 

• Ear.,  Med.,  1321 ; Hesiod,  Thtog.,  958. 

• Mythology  and  Folklore,  p.  2G4;  aee  also  Mythology  of  the  Aryan 

Nation t,  pp.  240,  384,  388. 

• Pyth.,  Iv.  119. 

• Cox,  Aryan  Mythology,  pp.  244,  38S 

• Cox,  ibid.,  p.  303. 

1 Aryan  Mythology,  p.  104  and  354 

• Tie.,  Qerm.,  9. 
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etymologhal  speculations  on  the  identity  of  the  nomenclature,  and 
one  Meduo,  s son  of  Medea,  was  believed  to  have  been  an  eponym 
hero. 14  The  author  of  the  compilation  known  as  Hesiod's  Theogonw 
says  that  Modena  was  n son  of  JdedrA  by  Jason,11  and  wai  brought 
up,  as  Jason  himself  had  been,  by  Chiron  in  the  mountains. 
Kuriiodt-a  assigns  but  two  child  ron  to  Medea  and  Jason,1*  and 
Apollodorus11  gives  their  name*  a*  Mt-nnerus  and  l’liere*. 

MEDELLTN,  & town  of  Colombia,  South  Americas 
capital  of  the  state  of  Antioquia,  is  situated  at  a height  of 
4645  feet  above  the  sea,  in  the  valley  of  the  Rio  Puree,  a 
right-hand  tributary  of  the  Rio  Cauca,  and,  though  100 
inilea  from  the  confluence,  not  more  than  16  miles  cast 
from  the  valley  of  the  larger  stream.  It  is  a clean  and 
well-built  place,  but  baa  no  public  buildings  of  note. 
Though  the  population  is  estimated  at  14,000,  there  is  no 
great  activity  except  on  the  market  doya,  twice  a week, 
when  the  buyers  and  sellers  flock  in  from  the  country. 
See  Fr.  von  fyhenck  in  Ptltrvwnx'y  Milthril .,  1880. 

MEDFORD,  a town  of  tho  United  States,  in  Middlesex 
county,  Massachusetts,  at  the  head  of  navigation  on  Mystic 
river,  and  5 miles  north-west  of  Boston  by  a branch  of  the 
Boston  and  Maine  Railroad.  It  is  u.  busy  place,  w ith  a 
considerable  variety  of  manufactures — woollens,  carpets 
buttons,  bricks,  leather,  drc.  Tufts  College,  situated  near 
the  town  on  Walnut  Hill,  was  founded  by  the  Univer*alisU 
iu  1853,  and  named  in  honour  ot  Charles  Tufts,  the  donor 
of  the  70  acres  occupied  by  the  building  and  its  grounds. 
The  endowment  omouuts  to  more  than  81,000,000. 
The  population  of  Medford  was  5717  in  1870  nnd  7537 
in  1880. 

MEDHURST,  Walter  Hexry  (1796-1857),  one  of  tho 
most  distinguished  Protestant  missionaries  to  the  Chinese, 
was  born  in  London  in  1796.  His  education  began  at  St 
Paul's  Cathedral  school.  As  he  grew  up,-  he  learned  the 
business  of  a printer ; and,  having  become  interested  in 
missions  to  the  heathen,  he  sailed  in  181 0 for  the  London 
Missionary  Society's  station  at  Malacca,  which  was  likely 
to  be  a great  printing-centre.  His  linguistic  powers  soon 
showed  themselves.  He  became  proficient  in  Malay,  iu  a 
knowledge  of  the  written  characters  of  Chinese,  and  in  the 
colloquial  use  of  more  than  one  of  its  dialects.  He  was 
ordained  at  Mnlacca  iu  1819,  and  was  ;n  all  missionary 
labours  “more  abundant," — first  at  Penai.g,  then  at  Ba- 
tavia, and  finally  at  Shanghai.  To  give  only  the  names  of 
his  various  works,  some  in  English,  some  in  Chinese, 
would  take  a considerable  space.  A dictionary  of  one  of 
the  Fuh-Kien  dialects  is  still  valuable;  and  his  Chinese- 
Engliab  and  English-Chinese  dictionaries  (Batavia,  1842) 
are  more  complete  and  reliable  than  any  earlier  or  later 
works  of  the  same  kind.  After  the  conclusion  of  the  fin-t 
English  war  with  China  he  remQvcd  to  Shanghai  in  1843, 
and  there  he  continued  till  1856,  laying  the  foundations, 
broad  and  deep,  of  a successful  mission.  His  priucij«i! 
labour  for  several  years,  as  one  of  a committee  of  delegates 
of  whom  he  was  facite  prinetps,  was  in  the  revision  of 
existing  Chinese  versions  of  the  Sacred  Scriptures.  The 
result  was  what  should  be  called  a new  version  of  the 
Bible,  marvellously  correct  iu  idiom,  and  faithful  to  tho 
meaning  of  the  original.  The  university  of  New  York 
conferred  upon  him  in  1843  the  degree  of  D.D.  Med  hurst 
left  Shanghai  in  1856,  with  several  members  of  his  family,, 
to  try  the  effect  of  a visit  to  England  for  his  failing  health. 
He  died,  however,  two  days  after  reaching  London,  on  the 
2 4th  January  next  year.  Strong,  sprightly,  versatile, 
and  genial,  he  was  a man  of  extraordinary  gifts  and 
generous  soul.  No  efforts  (and  many  were  made)  could 
draw  him  from  bis  devotion  to  the  work  of  missions. 

MEDIA.  See  Persia. 


*•  Piaun.,  ii.  3,  8.  11  Thrag.,  1001. 

11  A(»twx*i  yorh,  v,  1130.  Hracc  in  909  the  dual  i*  iited,  <!***- 
lirrr.  » JJM.,  i.  9,  28 
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MEDICAL  JURISPRUDENCE,  or,  as  it  is  now  more 
usually  termed,  Forensic  Medicine,  is  that  braneh  of 
atate  medicine  which  treats  of  the  application  of  medical 
knowledge  to  the  purposes  of  the  law.  The  term  medical 
jurisprudence,  though  sanctioned  by  long  usage,  is  not  an 
appropriate  one ; since  the  subject  is,  strictly  speaking,  a 
branch  of  medicine  rather  than  of  jurisprudence ; it  does 
not  properly  include  sanitation  or  Hygiene  (7.®.),  both 
this  and  medical  jurisprudence  - proper  being  distinct 
touches  of  state  medicine.  The  connexion  between 
medicine  and  the  law  was  perceived  long  before  medical 
jurisprudence  was  recognized,  or  had  obtained  a distinct 
appellation.  It  first  took  its  rise  in  Germany,  and  sub- 
sequently, but  moro  tardily,  received  recognition  in  Great 
Britain. 

Forensic  medicine,  or  medical  jurisprudence  proper  as 
distinguished  from  hygiene,  embraces  all  those  questions 
which  bring  the  medical  man  iulo  enwtnct  with  the  law, 
and  embraces  (1)  questions  affecting  the  civil  rights  of 
individuals,  and  (2)  injuries  to  the  person. 

L Questions  Affecting  the  Civil  or  Social  Rights 
of  Individuals, 

1.  Development  of  the  Human  Frame. — The  develop- 
ment of  the  physical  and  mental  powers  of  the  human 
being  is  a matter  of  the  highest  importance,  and  is  a factor 
of  great  consequence  in  determining  criminal  responsibility, 
civil  responsibility,  or  the  power  of  giving  validity  to  civil 
contracts,  and  in  determining  the  personal  identity  of  a 
living  person  or  of  a corpse.  Human  life  is  usually  di- 
vided into  the  five  periods  of  infancy,  childhood,  youth, 
manhood , ond  old  aye.  Some  writers  increase  the  number 
of  these,  unnecessarily,  to  seven  periods,  without  any  prac- 
tical advantage. 

Infancy  is  the  period  from  birth  till  the  first  or  milk 
set  of  teeth  begin  to  be  shed — usually  about  the  seventh 
year.  During  this  period  the  body  increases  in  size  and 
stature  more,  relatively,  than  at  any  other  period  of  exist- 
ence; and  the  mental  faculties  undergo  great  develop- 
ment The  milk  teeth,  twenty  in  number,  aro  evolved  in 
a definite  order,  beginning  with  the  central  incisors  at 
about  six  months,  and  ending  with  the  second  molars  about 
the  termination  of  the  second  year.  From  the  size  and 
stature  of  the  body,  the  development  of  the  teeth,  and  the 
more  or  less  advanced  state  of  ossification  or  solidification 
of  the  bony  skeleton,  conclusions  may  be  drawn  as  to  the 
probable  age  of  the.  infant. 

Childhood  extends  from  the  commencement  of  the  shed- 
ding of  the  milk  teeth  to  the  age  of  puberty — usually  from 
the  seventh  to  the  fourteenth  or  fifteenth  year.  During  this 
period  the  body  expands,  as  welt  as  the  bony  structures, 
without  any  clearly  marked  difference  in  structure  being 
observable  between  the  sexes  except  as  regards  the  genitals, 
so  that  it  is  impossible  to  distinguish  absolutely  between 
the  male  and  the  female  skeleton  daring  this  period.  The 
milk-teeth  are  shed,  ond  aro  replaced  by  the  second  or  per- 
manent set,  thirty-two  in  number,  though  these  do  not  usu- 
ally all  make  their  appearance  during  childhood.  Marked 
differences  between  the  proclivities  of  the  sexes  are  notice- 
able even  at  an  early  period  of  childhood,  and  long  before 
the  characteristic  functions  begin  to  be  developed. 

Youth  is  marked  at  its  commencement  by  the  changes 
which  occur  at  puberty — tbe  development  of  the  genitals 
in  both  sexes,  the  appearance  of  hair  on  the  genitals, 
the  appearance  of  a beard  in  the  male,  the  development  of 
the  breasts  in  the  female,  the  appearance  of  the  monthly 
flow  in  the  female,  and  the  ability  to  secrete  semen  in  the 
male.  Marked  mental  changes  now  oocur,  and  the  genera- 
tive functions  are  perfected.  Youth  terminates  at  the  tgo 


0/  legal  majority,  twenty-00®  years ; or  perhaps  tfct  perils 
ought  to  be  extended  to  twenty-five  years  of  ago,  as  it  is 
with  some  nations. 

Manhood  for  Womanhood)  is  the  period  of  perfection 
of  all  the  bodily  and  mental  powers.  It  ceases  in  woman 
with  the  cessation  of  tbe  monthly  flow  at  about  forty-fire 
years  of  age;  but  in  man  it  often  extends  to  a muck 

later  period  of  life. 

Old  Aye  begins  with  the  decay  of  the  bodily  and 
mental  faculties,  and  is  characterized  by  wrinkling  of 
the  skin,  loss  of  the  teeth,  whitening  of  the  hair,  and 
feebleness  of  tbe  limbs.  In  its  later  stages  decay  of  the 
mental  faculties,  deafness,  obscurity  or  loss  of  vision,  and 
bowing  of  the  spine  are  added. 

2.  Duration  of  Human  Lift. — The  chances  of  human 
ylife  form  an  important  subject  of  inquiry,  which  has  been 
elucidated  by  the  labours  of  Priee,  Milne,  Fart,  and 
others;  and  on  deductions  from  comparisons  of  birth  and 
death  rates  is  founded  the  system  of  annuities,  insurance 
agirinst  loss  in  sickness,  and  the  insurance  of  lives.  Since 
the  eetablislimentof  compulsory  registration  of  deaths,  our 
knowledge  of  the  ordinary  and  extraordinary  chances  of 
human  life  has  been  much  extended,  and  surer  data  ore 
now  available  for  calculations  of  probabilities  of  life,  of 
survivorvhipe,  and  of  the  payments  which  ought  to  be 
made  in  benefit  clubs.  See  Insurance  and  Longevity. 

3.  Patonal  Identity. — It  might  be  imagined  that  there 
is  little  danger,  with  the  exercise  of  ordinary  care,  of  mis- 
taking one  person  for  another;  but  the  remarkable  case  of 
the  Tichborne  claimant,  and  some  other  less  knowu  but 
perhaps  equally  singular  instances,  have  demonstrated  that 
mistakes  as  to  the  identity  of  individuals  are  easily  made, 
and  are  more  frequent  than  i»  commonly  supposed.  Where 
the  identity  has  to  be  established  or  disproved  after  long 
absence,  exposure  to  foreign  climates  and  great  hardships, 
wounds,  Ac.,  the  problem  is  often  one  of  extreme  difficulty. 
The  data  for  identifying  a person  are  individual  and 
family  likeness,  stature,  the  colour  of  the  eyes,  peculiarities 
of  garb  and  manner,  recollection  of  antecedent  events, 
bnt  more  especially  marks  on  tbe  person  either  congenital 
or  acquired.  Such  are  1 uni  or  mother’s  marks,  scars, 
and  disunited  or  badly  united  fractures,  known  to  hare 
existed  upon  the  missing  person.  An  accurate  solution  0/ 
the  question  is,  nevertheless,  often  a matter  of  ths  greats* 
difficulty. 

4.  Marriaye. — Under  this  head  the  medical  jurist  has  t* 
deal  principally  with  tho  nubile  age,  viewed  in  the  light 
of  nature  and  according  to  legislative  enactments,  and  with 
such  physical  circumstances  as  affect  the  legality  of  mar 
riages,  or  justify  divorce. 

In  Great  Britain  the  age  at  which  the  sexes  ore  first 
capable  of  propagating  the  species  is  later  than  in  more 
southern  climes.  Ordinarily  it  does  not  occur  before 
fifteen  years  of  age  for  the  male  and  fourteen  for  tho 
fcmalo ; exceptionally,  however,  it  occurs  at  the  ages  of 
thirteen  and  of  twelve  (or  even  less)  respectively  in  tho 
male  and  female.  By  legislative  enactment,  nevertheless, 
parents  and  guardians  may,  in  England  at  all  events,  forbid 
the  marriage  of  young  people  till  the  age  of  legal  majority. 
The  only  physical  circumstances  which  in  Great  Britain 
form  a bar  to  marriage  are  physical  inability  to  consummate, 
and  tho  insanity  of  one  of  tho  parties  at  the  time  of 
marriage.  Both  those  circumstances  havo  been  pleaded 
and  sustained  in  tbe  law  courts.  In  other  countries  minor 
physical  circumstances,  as  disease,  are  held  to  invalidate 
marriage. 

5.  Impotence  and  Sterility. — These  may  arise  Crow* 
organic  or  from  functional  causes,— the  former  being  aloe* 
irremediable,  ami  as  such  taken  cognizance  of  by  the  law 
courts.  Ou  this  subject  it  is  unnecessary  to  eulatg*  tier* 
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6.  Pregnancy. — This  subject  presents  one  of  the  widest 
fields  ft>r  medico-legal  evidence.  The  limits  of  age  between 
which  it  is  possible,  the  limits  of  utero-gestation,  and  the 
signB  of  pregnancy  may  all  in  turn  be  the  subjects  of 
investigation. 

The  limits  of  age  between  which  pregnancy  is  poasiblo 
are  usually  fixed  by  the  appearance  and  cessation  of  the 
monthly  flow ; and  these  ordinarily  begin  about  fourteen 
and  cease  at  forty-five  years  of  age.  Exceptionally  they 
appear  as  early  as  the  tenth  year,  and  may  not  cease  till 
the  end  of  the  fifth  decade  of  life.  Coses,  however,  have 
occurred  where  a woman  has  conceived  before  menstru- 
ating; and  a few  doubtful  cases  of  conception  ore  recorded 
iu  women  upwards  of  fifty,  or  even  sixty,  years  of  age. 
The  general  fact  of  pregnancy  being  limited  by  the  age 
of  puberty  on  the  one  band  and  the  cessation  of  tbo 
monthly  flow — or  fifty  ycara  os  the  extremo  limit  ©f  agp — 
must  be  accepted  as  tho  safest  guide  in  practice. 

The  limits  of  utero-gestation  are  not  in  England  fixed 
by  legislation.  Tho  French  codo  fixes  the  extreme  limit 
of  three  hundred  days.  The  ordinary  period  is  forty 
weeks  aud  a half,  or  two  hundred  and  eighty-three  days 
from  the  cessation  of  the  last  monthly  flux.  The  limit  of 
throe  hundred  days,  as  fixed  by  the  French  code,  is 
perhaps  never  exceeded,  if  ever  reached.  Tho  uncertainty 
of  females  in  fixing  the  exact  date  of  conception  has  given 
rift©  to  the  discrepant  opinions  of  physiologists  on  tho 
subject.  It  is  well  known,  however,  that  among  the  higher 
animals  the  period  is  not  a precise  one;  and  impregnation 
and  conception  are  doubtless  not  necessarily  coincident 

The  signs  of  pregnancy  are  of  the  utmost  importance 
to  the  medical  jurist.  He  may  be  called  upon  to  pronounce 
upon  the  virtue  of  a female,  to  sustain  or  rebut  a pica  for  1 
divorce,-  to  determine  whether  a capital  sentence  shall  be 
carried  out,  or  to  determine  whether  it  is  probable  that  an 
heir  will  bo  bom  to  an  estate.  Should  he  err  in  his  judg- 
ment— and  mistakes  are  very  possible  in  the  earlier  months 
of  utero-gestation — he  may  commit  a grievous  wrong. 
Medical  jurists  aro  in  the  habit  of  classifying  the  signs  of 
pregnancy  as  uncertain  or  certain  ; it  is  the  former  which 
are  most  regarded  by  tho  public,  but  the  latter  arc  alone 
of  probative  value  to  the  jurist  The  usual  and  uncertain 
signs  are  the  cessation  of  tho  monthly  flow,  nausea,  sick- 
ness, a darkening  of  the  areola  and  the  formation  of  a 
secondary  areola  around  tho  nipple,  enlargement  of  the 
breasts,  increased  sue  of  the  abdomen,  the  formation  of  a 
tumour  in  the  womb,  quickening,  and  the  motions  of  the 
fata*.  There  are  also  other  minor  signs  of  less  importance. 
The  certain  sigti9  are  the  uterine  souffle,  which  is  a peculiar 
soft  sound  hoard  over  the  abdomen,  and  synchronous  with 
the  maternal  pulso ; ballottement,  or  the  examination  for  a 
floating  tumour  in  the  abdomen  between  the  fifth  and 
eighth  months  of  pregnancy;  and  tho  pulsations  of  the 
fatal  heart,  heard  by  means  of  the  stethoscope.  These 
pulsations  are  much  quicker  th&n,  and  not  synchronous 
with,  the  maternal  pulse.  This  is  the  only  indubitable  sign 
of  pregnancy.  It  is  inapplicable  before  the  fourth  month  of 
gestation. 

7.  Parturition* — The  imminence  of  the  process  of  par- 
turition is  of  comparatively  littlo  interest  to  the  medical 
jurist ; but  the  signs  of  recent  delivery  are  all-important 
These  signs  .are  the  bruised,  swollen,  and  lacerated  state 
of  the  external  genitals,  relaxation  and  dilatation  of  the 
vagina  and  womb,  the  existence  of  a peculiar  vaginal  dis- 
charge known  as  tbo  lochia,  a relaxed  and  fissured  condition 
of  the  abdominal  walls,  a peculiar  aspect  of  the  countenance, 
and  the  distended  state  of  the  breasts  due  to  the  secretion  of 
milk.  Tho  lochia!  discharge  is  the  most  characteristic  sign. 
All  the  argns  may  disappear  within  ten  days  of  delivery, 
though  this  is  not  u*iuJ. 
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Connected  with  parturition,  tho  question  of  viability  td 
the  child  is  not  unimportant.  After  the  intra  uterine  age  of 
seven  months  is  reached  a child  is  certainly  viable.  The 
period  at  which  the  foetus  becomes  viable  cannot  be  stated 
with  certainty;  but  five  calendar  months,  or  one  hundred 
and  fifty  days,  is  perhaps  the  nearest  approximation  which 
can  be  mnde.  The  viability  of  a child  is  judged  by  its 
sizo  and  weight,  its  general  state  of  development,  the  state 
of  the  Bkin,  hair,  and  nails,  its  Btrength  or  feebleness,  the 
ability  to  cry,  and  its  power  of  taking  maternal  nourish- 
ment The  question  of  viability  has  important  bearings 
upon  tho  crime  of  infanticide,  and  the  succession,  to 
property. 

The  subject  of  nrperfattaiion , or  the  possibility  of  two 
conceptions  having  occurred  resulting  in  the  birth  of  twins 
with  a considerable  intervening  interval,  is  a very  obscure 
one,  and  has  given  rise  to  much  controversy, — its  existence 
being  affirmed  by  some  medical  jurists,  and  denied  by 
others.  There  is  much,  however  (e$.,  the  existence  of  a 
doable  or  bifid  womb),  to  countenance  the  view  that  a 
double  conception  is  possible. 

In  the  curious  case  of  a man  marrying  a woman  having 
possession  of  an  estate  of  inheritance,  and  by  her  having 
issue  born  alive  and  capable  of  inheriting  her  estate,  the 
man  on  the  death  of  his  wife  holds  her  lands  for  life  os  a 
tenant  by  the  “curtesy"  of  England.  Here  the  meaning 
of  “bom  alive”  is  different  from  tho  meaning  of  the  same 
expression  as  used  respecting  infanticide.  In  questions  of 
tenancy  by  the  curtesy  it  has  been  decided  that  any  kind 
of  motion  of  the  child,  os  a twitching  and  tremulous  motion 
of  the  lips,  is  sufficient  evidence  of  live-birth.  As  regards 
infanticide,  proof  of  a conclusive  separate  existence  of  the 
child  is  demanded  before  live-birth  is  admitted. 

8.  Monsters  andJT ermaphrodilct. — To  destroy  any  living 
humau  birth,  however  unlike  a human  creature  it  may 
1)0,  is  to  commit  a crime.  Black&tone  states  that  a mon- 
ster which  hath  not  tho  shape  of  mankind  hath  no  inherit- 
able blood ; but  the  law  has  not  defined  a monster,  nor 
what  constitutes  a human  form.  Tho  same  author  state© 
that  if,  in  spite  of  deformity,  the  product  of  birth  has 
human  shape,  it  may  be  an  heir.  Hermaphrodites  are 
Icings  with  malformations  of  tho  sexual  organs,  simulating 
a double  sex.  Physiologists  do  not  admit,  however,  the 
existence  of  true  hermaphrodites  with  double  perfect 
orgaus,  capable  of  performing  the  functions  of  both  sexes. 

9.  Paternity  and  Affiliation. — These  are  often  matters 
of  great  doubt  A considerable  time  may  elapse  between 
the  absence  or  death  of  a father  and  the  birth  of  his 
reputed  child.  As  has  already  been  said,  three  hundred 
days  is  the  utmost  limit  to  which  physiologists  would 
extend  the  period  of  utero-gestation.  This  subject  in- 
volves questions  respecting  children  born  during  a second 
marriage  of  the  mother,  posthumous  children,  bastardy, 
and  alleged  cases  of  posthumous  children. 

10.  Presumption  of  Survivorship, — When  two  or  more 
persons  perish  by  a common  accident,  when  a mother  and 
her  new-born  child  aro  found  dead,  and  in  a few  analogous 
cases,  important  civil  rights  may  depend  upon  the  question 
which  lived  the  longest;  and  great  ingenuity  has  bocn 
displayed  in  elucidating  the  disputes  which  have  arisen  in 
the  law  courts  in  such  cases. 

11.  Maladies  Exempting  from  Discharge  of  Public  Duties 
frequently  demand  the  attention  of  tho  medical  man. 
He  may  be  called  upon  to  decide  whether  a roan  is  able  to 
undertake  military  or  naval  service,  to  act  as  a juryman 
without  serious  risk  to  life  or  health,  or  to  attend  as  a 
witness  at  a trial.  An  endeavour  to  give  a fearless  and 
honest  certificate  should  animate  the  medical  man  in  the 
discharge  of  this  delicate  duty. 

12.  Feigned  and  Simulated  Diseases  often  require  much 
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•Kill  and  acuteness  in  order  to  detect  tne  imposture. 
Where  there  is  reason  to  suppose  that  a disease  is  Simu- 
la led,  much  caution  as  to  procedure  is  also  required. 

13.  Insanity  or  Menial  Alienation. — This  subject  pre- 
sents an  enormous  held  to  the  medical  jurist  A medical 
man  may  be  required  to  give  evidence  in  any  of  the  law 
courts,  civil,  criminal,  or  ecclesiastical,  before  commissions 
dt  lunatico  inquire ndo , or  before  a magistrate,  as  to  the 
sanity  or  insanity  of  an  individual ; and  ho  may  have  to 
•ign  certificates  of  unsounduess  of  mind  with  the  view  of 

ftroviding  for  the  safe  custody  aud  proper  treatment  of  a 
unatic.  Hence  he  must  be  familiar  with  the  chief  forms 
of  insanity  (see  Insanity),  and  be  able  to  distinguish  aud 
treat  each  of  these.  He  will  also  be  required  to  detect 
feigned  insanity,  and  to  examine  persons  charged  with 
crime  with  the  view  of  preventing  real  lunatics  from 
being  treated  as  criminals. 

The  terms  “ unsounduess  of  mind,'*  applied  to  tho  con- 
dition of  the  mind  itself,  and  "non  compos  mentis”  to  the 
person  whose  mind  is  affected,  are  legal  terms  applied  to 
insanity.  Lawyers  have  disputed  os  to  whether  imbecility 
should  or  should  not  be  included  under  the  head  of 
insanity ; but  medical  men  include  under  this  category  all 
disorders  or  defects  of  tho  mind  which  disqualify  a person 
for  managing  his  affairs,  and  entering  into  a binding 
contract,  or  which  render  the  individual  morally  irrespon- 
sible for  his  or  her  otherwise  criminal  actions.  Thero  is 
good  legal  authority  for  recognizing  four  forms  of  unsound- 
ness of  mind — idiocy,  dementia , mania,  and  monomania. 

The  chief  questions  respecting  unsoundness  of  mind 
which  present  themselves  to  the  medical  jurist  are — is  the 
person  of  sound  or  unsound  mind;  if  unsound,  are  there 
real  lucid  intervals;  is  he  fit  to  manage  his  affairs;  to 
contract  a marriage,  or  to  execute  a will ; is  he  dangerous 
to  others  1 

As  grounds  for  restraint,  the  law  recognizes  only  these 
conditions — dauger  to  himself,  inability  to  manage  his  own 
affairs  and  property,  and  danger  to  the  person  of  others. 
Defore  an  individual  can  bo  placed  under  restraint  in  an 
asylum  the  certificates  of  two  medical  mon  must  be  obtained, 
and  the  formal  order  of  a relation  or  friend.  The  certificates 
to  bo  valid  must  be  signed  by  legally  qualified  medical 
practitioners  having  uo  interest,  direct  or  indirect,  in  the 
patient,  or  in  the  asylum  to  which  ho  is  to  be  sent.  The 
meilui  examiners  must  pay  separate  visits,  each  medical 
man  examining  the  patient  separately.  Tho  certificates, 
which  remain  valid  for  seven  days  only,  must  bear  tho  exact 
address  of  the  lunatic,  his  occupation,  and  the  date  of  the 
examination ; they  must  also  set  forth  distinctly  the  grounds 
of  the  opinion  they  express,  under  the  separate  heads  of 
facts  observed  by  the  examiner,  and  facts  (to  be  specified) 
communicated  by  others.  In  the  case  of  pauper  lunatics 
one  medical  certificate  only  is  required,  which  is  supple- 
mented by  an  order  from  a justice  of  the  peace.  In  urgent 
cases  also  one  medical  certificate  suffices  for  incarceration 
in  an  asylum,  provided  that  within  three  days  of  the 
patient's  reception  two  other  such  certificates  are  signed  by 
two  other  medical  practitioners,  not  being  connected  with 
the  asylum,  upon  a like  examination.  The  superintendent 
or  proprietor  of  tho  asylum  must  in  all  cases  forward  to 
the  commissioners  of  lunacy  a notice  of  admission  within 
one  clear  day  from  the  patient’s  admission.  Any  infringe- 
ment of  the  statutory  regulations  subjects  the  person  who 
commits  it  to  a heavy  penalty. 

II.  IyjVRies  to  the  Person. 

1.  Defloration. — The  signs  of  defloration  are  obscure  and  uncer- 
tain ; and  it  is  rather- by  the  coexistence  of  several  of  the  usual 
marks  than  the  existence  of  any  one  sign,  that  any  just  conclusion 
can  be  arrived  at 

2.  Rape.  —This  crime  consists  in  the  carnal  knowledge  of  a woman 


forcibly  and  against  her  will.  The  resistance  must  be  to  tho 
utmost,  else  the  crime  of  rape  Las  not  been  committed  in  the  legal 
sense  of  the  word.  The  proofs  of  rape,  accordingly,  apart  from  the 
consistency  of  the  womans  story,  mainly  depend  on  the  presence 
of  the  signs  of  defloration,  and  on  marks  of  injury  on  the  man. 

3.  Mutilation. — This  may  consist  in  the  cutting  or  maiming  of 
any  member ; castration  is  the  most  important,  and  perhspe  but 
rarely  effected  a a a crime.  Self-mutilation,  giving  riao  to  (she 
accusations,  is  occasionally  resorted  to. 

4.  Criminal  Abortion. — The  crime  of  abortion  conaista  in  unlaw, 
fully  administering  to  a woman,  dr  causing  to  be  taken  by  her 
(whether  she  be  with  child  or  not),  with  intent  to  procure  her  mis- 
carriage, any  poison  or  noxious  thing,  or  using  for  the  same  purpose 
any  instrument  or  other  means  whatsoever ; also  in  the  use  of  the 
same  means,  with  the  saroo  intent,  tor  any  woman  being  with  child. 

5.  I/oiuieiiU. — The  legal  sen  bo  ol  the  term  homicide  excludes 
auch  injuries  os  era  the  result  of  either  accident  or  of  autcide.  It 
embraces  murder  or  wilful  homicide,  manslaughter  or  culpable 
homicide,  casual  homicide,  and  justifiable  homicide. 

As  a preliminary  in  all  cases  of  homicide,  it  i«  the  duty  ot  tho 
medical  jurist  in  the  first  place  to  ascertain  tire  fact  of  death,  and 
todistinguish  between  real  and  apparent  death  ; and  then  to  deter- 
mine,  if  possible,  the  period  at  winch  death  took  place. 

Infanticide  or  child  murder  is  by  tho  British  law  treated  with 
the  same  severity  os  the  murder  of  an  adult.  Indeed  infanticide  as 
a crime  distinct  from  murder  has  no  legal  recognition.  Practi- 
cally this  severity  defeats  iisclf,  and  offences  which  arc  really  cases 
of  child  murder  uro  often  treated  simply  as  cases  of  concoalmmt 
of  birth.  The  iniquity  of  the  old  law  which  threw  the  onus  of  proof 
of  still-birth  on  tho  mother  now  no  longor  exists,  and  the  law 
demands  strict  proof  of  live-birth  at  the  bauds  of  the  prosecution. 
Hence  the  subject  involves  very  uice  points  of  forensic  medicine. 
The  child  must  be  proved  to  have  arrived  at  the  period  when  there 
was  a probability  or  its  living  (proof  of  viability) ; and  aa  the  estab- 
lishment of  respiration  is  necessary  to  prove  live-birth  the  evidences 
of  this  act  must  be  carefully  investigated.  The  sire  and  position  of 
the  lungs,  and  tho  state  of  tlie  vessels  concerned  iu  foetal  circulation, 
must  be  carefully  noted.  Tho  fcctal  lungs  are  dark,  dense,  ami 
liver-like  in  appearance  and  consistence,  and  sink  when  iinmerued 
in  water;  whilst  the  fully  respired  longs  are  rosy,  marbled,  and 
soft  and  crepitant  when  handled.  Minor  degrees  of  respiration  are 
recognised  by  tho  appearance  of  little  groups  of  dilated  air-vesiclct, 
and  by  the  fact  that,  although  the  lungs  as  a whole  may  sink  m 
water,  certain  portions  of  them,  into  which  respired  air  has  peue- 
t rated,  float  in  water  even  after  subjection  to  firm  pressure  in  the 
hand.  Care  must  to  taken,  nevertheless,  to  exclude  buoyaucy  of 
tho  lung  due  to  putrefactiou  ; in  this  case  the  air  may  be  exjietlrd 
by  gentlo  pressure,  and  the  previously  buoyant  portion  of  lung 
now  eiuka  in  water.  It  is  impossible,  however,  to  distinguish 
certainly  between  a lung  naturally  inflated  and  one  artificially 
insufflated. 

It  inu»t  be  borne  iu  mind  that,  although  live-birth  cannot  to 
affirmed  iu  the  absence  of  signs  of  respiration,  the  presence  of  the*© 
signs  is  not  proof  of  live-birth  in  the  legal  sense  ol  the  term.  Tho 
law  demands  for  live-birth  a separate  existence  of  the  child  after 
delivery ; and  breathing  may  take  place  whilst  the  child  ie  atilt 
either  wholly  or  partially  within  the  maternal  passages,  and  iu  some 
special  cases  whilst  still  within  the  womb  itself. 

When  proofs  of  respiration— it  way  to  to  inch  an  extent  as  to 
leave  no  dorbtaa  to  live-birth— have  been  found,  the  cause  of  death 
is  then  to  to  investigated.  Wounds,  and  other  forma  of  injury, 
must  be  sought  for.  There  may  be  signs  of  strangulation,  sutfcv Vi- 
rion, puncture  of  the  fontanelles,  and  consequent  injury  to  the  brant, 
the  aamimstrntion  of  a poison,  or  other  means  of  procuring  death. 
It  must  be  borne  in  mind  that  some  of  these  causes  may  be  brought 
about  by  omission,  or  even  by  accident  Tima  strangulation  may 
arioe  from  natural  and  unrelieved  pressure  of  the  navel  string  on 
the  neck  of  the  child  ; suffocation  from  immersion  of  the  face  of  the 
child  in  the  maternal  discharges,  or  by  pressure  of  clothes  on  the 
mouth.  Death  may  result  from  haemorrhage  through  neglect  to  tie 
the  navel  string,  or  the  infant  may  perish  from  exposure  to  cold. 

In  the  case  of  exposed  infants  it  is  very  important  to  ascertain 
the  real  mother.  As  such  exposure  tumidly  takes  place  eoon  after 
birth,  comparison  of  the  age  of  the  infant  with  the  signs  of  recent 
delivery  in  the  suspected  mother  is  the  best  method  of  proving  the 
relation. 

Ordinary  homicide  may  to  accomplished  by  several  modes  that 
may  sometimes  to  ascertained  by  examination  of  the  body.  Of  on«* 
of  the  most  important  of  these  consideration  is  deferred  to  the 
article  Poisons. 

Death  by  asphyxia  is  a common  mode  of  accomplishing  homi- 
cide, as  by  suffocation,  drowning,  hanging,  strangulation,  or  by 
exposure  to  mephitic  air.  Suicide  and  accidental  death  from  these 
causes  are  still  more  common.  (1)  Dimming  is  thought  to  produce 
death  occasionally  by  the  suddenness  of  the  shock  causing  ausjen- 
sion  of  the  functiona  of  circulation  and  respiration— by  shock 
without  a struggle.  The  usual  mode  of  death  appears*  however. 


MEDICAL  JURISPRUDENCE  781 


to  be  by  fhe'circulntion  of  unoxygeni^teJ  Hood  throogn  the  brain 
•dins  as  a poison  upon  that  organ  ; and  this  is  attended  with  all 
the  pheuouicna  of  asphyxia,  as  in  suffocation.  The  phenomena 
attending  asphyxia  are  as  follow*.  As  soon  •*  the  oxygen  in  the 
arterial  blood,  through  exclusion  of  air,  sinlu  below  the  normal,  tho 
respiratory  movements  grow  deeper  and  at  the  same  time  more  fie* 
ouent ; both  the  inspiratory  and  expiratory  phases  are  exaggerated, 
the  supplementary  resoiratory  muscles  are  brought  into  play,  and 
the  breathing  becomes  hurried.  As  the  blood  becomes  more  and 
more  venous,  the  respiratory  movements  continue  to  inerraso  both  in 
force  and  frequency.  Very  soon  the  expiratory  movements  become 
more  marked  than  the  inspiratory,  and  every  muscle  which  can  iu 
any  way  assist  in  expiratiou  is  brought  into  play.  The  orderly 
expiratory  movements  culminate  in  expiratory  convulsions  ; these 
violent  efforts  speedily  exhaust  the  nervous  system,  snd  the  convul- 
nons  suddenly  erase  and  are  followed  by  a period  of  calm.  The  calm 
is  one  of  exhaustion  ; all  expiratory  active  movements  have  ceased, 
And  all  the  muscles  of  the  body  are  flaccid  and  quiet.  But  at  long 
intervals  lengthened  deep  inspiratory  movements  take  place  ; then 
those  movements  hecome  less  frequent;  the  rhythm  becomes  irregular, 
so  that  each  breath  becomes  a more  and  more  prolonged  gasp,  w hich 
becomes  at  last  a convulsive  stretching  of  the  whole  body  ; and  w ith 
extended  lirnbs  and  a straightened  trunk,  with  the  head  thrown 
back,  the  mouth  widely  open,  the  face  drawn,  and  the  nostrils 
dilated,  the  last  breath  is  taken.  The  above  phenomena  are  not 
all  observed  except  iu  cases  of  sudden  and  entire  exclusion  of  air 
from  the  lungs.  In  alow  asphyxia,  where  tho  supply  of  air  is 
gradually  diminished  (*.£.,  in  drowning),  the  phenomena  are  funda* 
mentally  the  same,  but  with  minor  differences.  The  appearances 
of  the  body  after  death  from  drowning  are  various.  There  may  be 
{isllor  of  tho  countenance,  or  this  may  be  livid  snd  swollen.  The 
air  passages  are  filled  with  frothy  mucus,  and  there  may  be  water 
in  the  stohiach.  Tho  ends  of  the  fingers  are  often  excoriated  from 
grasping  at  objects  ; and  weeds,  Ac.,  are  sometimes  found  grasped 
in  tne  Bauds.  The  distinction  between  murder  and  suicide  by 
drowning  can  rarely  be  made  out  by  examination  of  the  body  alone, 
and  b usually  decided  from  collateral  circumstances  or  inarka  of 
a struggle.  Attention  must  also  be  paid  to  the  existence  of  wounds 
on  the  body,  marks  of  strangulation  ou  tho  neck,  and  the  like. 
{2)  Hanging  may  result  in  death  from  asphyxia,  or,  as  is  more 
particularly  the  case  in  judicial  hanging,  some  injury  b inflicted  on 
the  upper  portion  of  tho  spinal  cord,  resulting  in  instant  death. 
The  orainary  appearances  of  death  from  asphyxia  may  be  found  : 
dark  fluid  blooa,  congestion  of  the  brain,  inteusely  congested  lungs, 
the  right  cavities  of  the  heart  full,  snd  the  left  com |<a rati vely  empty 
of  blood,  and  general  engorgement  of  the  viscera.  Ecchymoais  may 
be  found  beneath  the  site  of  the  cord,  or  a mere  parchmenty  appear* 
once.  There  may  even  be  no  mark  of  the  cord  vbiblc.  The  mark, 
when  present,  usually  follows  an  oblique  course,  and  b high 
up  the  neck.  Tho  fact  that  a body  may  be  suspended  after  deatn, 
and  that  if  this  be  done  speedily  whilst  the  body  b still  warm 
there  may  be  a pod-morien  mark  undUtingwUhalde  from  tho 
mark  observed  in  death  from  hanging,  must  not  bo  forgotten. 
(3)  Suffocation  may  occur  from  the  impaction  of  anv  substance  iu 
the  glottis,  or  by  covering  up  the  mouth  aud  nose.  It  b frequently 
of  accidental  origin,  as  when  substances  become  accidentally 
impacted  in  the  throat,  and  when  infants  are  overlaid.  The  pheno* 
mans  are  those  of  pure  asphyxia,  which  havo  already  boon  detailed. 
On  post-mortem  examination  the  surface  of  the  lungs  is  found  covered 
with  minuteextravaaationsof  blood,  known  as  punctated  ecchymoais. 
<4)  Strangulation  may  be  accomplished  by  drawing  a cord  tightly 
round  the  neck,  or  by  forcibly  compressing  the  Windpipe  (throttling). 
Hence  there  may  be  either  a circular  mark  round  the  neck,  not  so 
oblique  as  after  hanging,  or  the  marks  of  the  tingera  may  he  found 
about  the  region  of  the  larynx.  The  cartilaginous  structures  of  the 
larynx  sad  windpipe  may  be  broken.  The  mark  of  the  ligature  is 
often  low  down  iu  the  neck.  The  signs  of  asphyxb  are  present  in 
aTOarked  degree.  (6)  McphUism. — Death  from  the  inhaiation  of 
irrapirable  gases’ b a mode  of  assassination  seldom  employed,  but 
is  frequently  resorted  to  on  tho  Continent  by  suicides,  charcoal 
fumes  neing  commonly  used  for  the  purpoeo  (seo  Poisons). 

6.  Death  from  Starvation.— Cases  occur  in  which  it  b important 
to  dbtingubh  this  from  other  modea  of  death.  In  such  cases  the 
akin  becomes  harsh  and  dry,  and  may  acquire  a peculiar  odour ; tho 
subcutaneous  fat  dbipfiears ; the  gums  shrink  away  from  the  teeth  ; 
the  tongue  and  moutn  become  darli -coloured  and  dry';  the  eyes  are 
bloodshot ; the  intestines  become  thin  and  thrir  coats  translucent ; 
the  gall-bladder  b distended.  The  period  of  total  nbetincnce  from 
food  required  to  kill  an  adult  b unknown,  and  greatly  depends  upon 
whether  there  be  access  to  liquid.  In  some  cases  persons  have 
been  able  to  subsbt  on  little  or  no  nourishment  for  long  periods, 
the  body  being  in  a state  of  quasi -hibernation. 

7.  Death  from  Extreme*  of  Temperature. — (1)  Death  from  cold 
is  not  often  observed  iu  the  Dorian  Isles.  A portion  only  of  the 
body,  as  the  extremity  of  a limb,  may  perish  Jrom  extreme  cold. 
After  the  first  sensation  of  tingling  experienced  on  exposure  to 
severe  cold,  loss  of  sensatliou  supervenes,  with  languor  and  an  irre- 


sistible propensity  to  sleep.  The  tendency  to  thb  forms  an  extrema 
danger  in  such  ewes.  (2)  Death  from  extreme  beat  usually  occurs 
in  tue  form  of  burning  and  scalding,  attended  with  destruction  of 
a large  portion  of  the  cutaneous  structures.  Here  the  cause  of 
death  b obvious.  The  human  body  is  capable  of  exposure  to  very 
hot  air — aa  is  seen  in  Turkish  baths — for  a considerable  period  witn 
impuuity.  Sun-stroke  is  a cerebral  affection  brought  on  by  too  great 
exposure  to  a hot  atmosphere,  especially  whilst  undergoing  fatigue. 

8.  Death  b>j  Lightning. — Lightning  or  an  artificial  electric  current 
may  cause  inatiut  death.  Ko  visible  marks  of  the  effects  of  the 
electric  current  may  be  left,  or  the  body  may  be  singed  or  db- 
coloured,  or  the  skill  may  be  perforated  at  one  or  two  spots. 

9.  Wounds. — The  exauiiustiou  of  wounds,  whether  latal  or  not, 
often  becomes  an  important  branch  of  forensic  medicine.  Wound* 
are  usually  divided  into  contused,  lacerated , incised,  punctated,  and 
gunshot  wounds.  For  poisoned  wounds  see  Poisons.  Each  kind  of 
wound  requires  to  be  minutely  examined  and  described,  as  they  are  in 
approved  works  on  surgery.  Tbs  degree  of  danger  from  each  should 
be  familiar  to  the  medical  jurist ; and  he  should  recollect  that  there 
is  no  wound  which  may  not  become  incidentally  fatal  from  improper 
treatment,  peculiarities  of  constitution,  or  accidental  inoculation 
with  septic  material.  Punctured  wounds  or  stab*  require  minute 
attention  ; for  there  have  been  instances  in  which  death  has  been 
produced  by  an  instrument  so  small  as  a pin  thrust  into  a vital 

1«rt  Wounds  of  the  head  are  always  dangerous,  especially  if  tbo 
ilow  has  been  sererc.  The  person  so  wounded  may  die  without 
division  of  the  skin,  or  fracture  of  the  bones,  as  happens  in  what  is 
known  as  concussion  of  the  brain.  Contusions  which  do  not  divide 
the  skin  may  fracture  the  skull ; or  the  inner  table  of  the  skull  may 
be  fractured  without  the  outer  being  broken  or  depressed.  Even 
wounds  of  the  scalp  may  prove  fatal,  from  L/lam nation  extending 
towards  tbe  brain.  Punctured  wounds  of  tbe  head  are  more  danger- 
ous than  cuts,  as  more  likely  to  excite  fatal  inflammation.  Wheu 
the  brain  and  its  membranes  are  injured,  all  such  wounds  are  gene- 
rally fatal.  WouDds  of  the  face  or  organs  of  scum  are  often  danger- 
ous, always  disfiguring,  and  productive  of  actions  iucoiiveoienoe. 
/Founds  of  the  tuck  are  always  very  serious  wherever  more  than 
the  skin  b divided.  Tbs  danger  of  opening  large  blood-vessels,  or 
wounding  important  nerves,  is  imminent;  even  the  division  of  a 
large  vein  in  the  neck  has  proved  immediately  fatal,  from  the 
entrance  of  air  into  the  vessel,  and  its  speedy  conveyance  to  the 
heart.  A blow  on  the  neck  has  instantly  proved  fata),  from  injury  to 
animportant  nerve,  generally  the  nneumogastric  or  thf  sympathetic. 
Dislocations  and  fractures  of  the  nones  of  tho  neck  prove  instantly 
fatal.  Wounds  of  the  chest  are  always  serious  when  the  cavity  is 
penetrated,  though  persons  may  recover  from  wounds  of  tbe  lungs, 
aud  have  even  survived  for  sonic  time  considerable  wounds  of  tne 
heart.  Thb  last  b an  important  fact ; because  we  are  not  always  to 
consider  the  spot  where  tne  body  of  a person  killed  by  a wound  of 
the  heart,  ana  apparently  remaining  where  he  fell,  is  found  as  that 
in  which  the  fatal  wound  was  inflicted.  In&tancra  have  occurred  of 
persons  surviving  severe  wounds  of  tho  heart  for  several  days. 
Broken  ribs  are  never  without  danger ; and  the  same  may  be  said 
of  severe  contusions  of  the  chest,  from  tho  chance  of  inflammation 
extending  inwards.  Wounds  penetrating  both  sides  of  the  chest 
are  generally  considered  as  fatal ; but  possibly  there  may  be  recovery 
from  auch.  Wounds  of  the  abdomen,  when  they  do  not  completely 
penetrate,  may  be  considered  a*  simple  wounds,  unless  when  inflicted 
with  great  force,  so  as  to  bruise  the  contents  of  the  abdominal  cavity ; 
in  that  com  they  may  produce  death  without  breach  of  surface, 
from  rupture  of  some  vinous,  as  sometimes  happens  from  blows  or 
kicks  upon  the  belly.  Wounds  injuring  the  peritoneum  are  highly 
perilous,  from  the  risk  of  severe  inflammation.  Wounds  of  tho 
stomach  or  intestines,  or  of  the  gall-bladder,  generally  prove  mortal, 
from  the  effusion  of  their  contents  into  the  peritoneal  cavity  pro- 
ducing fatal  inflammation.  Wounds  of  the  liver,  spleen,  or  ludnevs 
are  generally  soon  mortal,  from  the  great  vascularity  of  those  organa. 
Wounds  of  the  extremities,  when  fatal,  may  generally  be  con- 
sidered so  from  excessive  hemorrhage,  from  tho  consequences  of 
inflammation  and  gangrene,  or  from  the  shock  to  the  sybtem  wheu 
large  portions  of  tho  limb  are  forcibly  removed,  as  in  accidents  from 
machinery,  snd  in  wounds  from  firearms. 

10.  Poisonous  Food. — Under  certain  conditions,  various  articles  of 
diet,  especially  butcher  meat,  eggs,  milk,  butter,  cheese,  and  honey, 
may  become  possessed  of  poisonous  properties,  and  this  may  ariso 
from  a variety  of  causes  ncsidca  the  introduction  of  known  and 
specific  poisons.  Moreover,  certain  kinds  of  animal  food — fish  chiefly 
—may  nave  definite  toxic  properties.  Food  may  bo  more  or  less 
poisonous— (1)  from  unsonndne^a,  either  from  putridity  or  dccorn* 
j«o»ition  or  disease  ; (2)  from  the  pretence  of  parasites;  (3)  from| 
mouldiness,  or  presence  of  deleterious  microscopic  fungi ; and  (4) 
where  the  flesh  is  that  of  snimab  whyh  have  fed  on  noxious  plants, 
—and  under  thb  head  may  also  bu  classed  poisonous  honey,  which 
bees  have  gathered  from  poisonous  plants.  (5)  It  may  be  of  tba 
nature  of  poisonous  fish,  using  the  term  fish  in  th#  popular  sense. 
(8)  Certain  fungi  or  mushrooms  are  poisonous.  Farasilic  diseases 
would,  strictly  shaking,  com*  under  the  tint  bead  ; but  the  pro* 
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rentfvo  measures  to  be  adopted  in  th^  use  of  food  infested  with 
parasites  will  alone  be  treated  of  in  this? place. 

(1)  Poisonous  Vegetable*.  —Unsound  or  eren  rotten  vegetables 
and  fruits  may  be  consumed,  and  become  fertile  source*  of  varied 
form*  of  poisoning,  especially  in  hot  summers.  The  symptoms 
produced  by  the  ingestion  of  large  quantities  of  unsound  fruit  or 
vegetable*  are  of  a diarrinzal  character,  not  often  of  an  alarming 
severity,  except  in  the  cases  of  the  young  ind  feeble.  They  may, 
however,  sometimes  attain  a fatal  severity.  The  cause  is  usually 
obvious,  and  the  treatment  is  simple  ; mild  purgatives,  as  rhubarb 
or  castor  oil,  with  or  followed  by  opiates,  to  remove  peccant 
matters  from  the  Intestines;  and  stimulants,  as  ammonia  or 
alcohol,  if  there  b«  much  collapse.  Certain  fungi  or  mushrooms 
are  known  to  be  specifically  poisonous,  such  as  the  Amanita 
muecaria,  or  fly-fungus,  and  other*.  Certain  kinds  of  mushrooms, 
usually  innocuous,  are  occasionally  poisonous  or  deleterious  ; and 
the  cause  of  this  is  not  always  clear.  Poisonous  fungi  produce 
narcotic  and  irritant  symptoms. 

(2)  Poitenoue,  Tainted,  or  Putrid  IfwL— The  obvious  char- 
acteristics of  good  sound  flesh  meat  are  that  its  colour  is  red— -neither 
pale  pink  nor  deep  purple  ; that  it  is  marbled  in  appearance ; firm 
and  elastic  to  the  touch,  scarcely  moistening  the  fingers ; having  a 
alight  and  not  unpleasant  odour;  and  that  when  exposed  to  the 
air  for  a day  or  two  it  ahould  neither  become  dry  on  the  surface 
nor  wet  and  sodden.  Sound  meat  is  acid  to  litmus  paper;  unsound 
meat  nay  be  neutral  or  alkaline.  Meat  may  be  tainted  with 
physic  administered  to  the  animal.  It  is  a common  practice,  when 
a fat  and  valnAble  animal  is  unwell,  to  physic  it,  and  if  its  recovery 
be  not  speedy  to  slaughter  it  The  meat  of  such  animals  may  often 
be  met  with  in  oar  markets,  and  may  induce  illnesa  from  the 
physic  with  which  it  is  contaminated.  The  effects  of  simple 
putridity  are  meat  varied.  It  it  well  known  that  nme  nations 
habitually  eat  putrid  meat,  and  oven  prefer  it  to  fresh  ; and 
the  development  of  rottenness  in  eggs  for  the  epicure  is  on  art 
in  China.  There  i«  no  doubt  that  habit  has  mnch  to  do  with  the 
tolerance  by  the  stomach  of  putrid  meat,  whether  cooked  or  un- 
cooked. But  tainted  game,  and  indoed  ill  kinds  of  meat  in 
which  putrefaction  has  commenced,  may  indubitably  prodnoe 
disease.  This  is  chiefly  of  a diarrhcral  character,  preceded  by 
rigors,  and  attended  with  collapse  and,  it  may  be,  convulsions  and 
outer  signs  of  a profound  affection  of  the  nervous  system.  The 
effects  of  such  tainted  meat  are  slight  as  compared  with  those  which 
are  produced  by  the  sausage- poison,  developed  by  a sort  of  modified 
putrefaction  in  certain  German  sausages.  These  sausages,  when 
they  become  musty  and  soft  In  their  interior,  nauseous  in  odour 
and  flavour,  and  strongly  acid  to  test  paper,  acquire  a highlypoisouons 
character,  and  are  frequently  fatal  in  their  effect*.  The  symptoms 
produced  by  the  use  of  poisonous  flesh  are  gastric  pain,  vomiting, 
diarrhcea,  depression,  coldness  of  the  limbs,  and  weak  irregular 
action  of  the  heart  Fatal  cases  end  in  convulsions  and  oppressed 
respiration,  death  ensuing  from  the  third  to  the  eighth  day.  The 
nature  of  the  sausage-poison,  which  is  probably  akin  to  that  of 
putrid  and  indeed  all  non-speciflcally  tainted  meats,  has  been  a 
matter  of  considerable  controversy.  Some  have  held  that  the 
poisonous  action  is  due  to  tho  development  of  rancid  fatty  adds  ; 
ethers  believe  that  a so-called  catalytic  body  is  produced,  capable  of 
setting  un  by  contact  a similar  catalytic  action.  Others  have 
regarded  the  sausage-poison  as  duo  to  tho  formation  of  pyrogeneous 
acids  daring  the  drying  or  smoking  of  the  sausages.  The  recent 
discovery  by  Selmi  of  a class  of  poisonous  alkaloids  or  amides,  termed 
ptomaines,  developed  daring  putrefaction  of  animal  matters,  on  the 
one  hand,  and  the  discovery  by  Ballard  and  Klein,  still  more 
recently,  that  tho  fatally  poisonous  properties  of  hams  prepared 
according  to  tho  American  method  may  be  due  to  the  presence  of  a 
parasitic  bacillus,  point  to  one  or  other  of  these  two  latt«*r  cause* as 
that  of  the  effects  of  sausage -poison.  Others  again  have  referred  the 
•fleets  to  the  presence  of  a microscopic  fungns— Sarawi  botulina. 

The  poisonous  nature  of  the  flesh  of  animals  which  have  fed  on 
certain  planta — for  example,  hares  which  have  fed  on  certain  species 
of  rhododendron,  pheasant*  on  the  kalmia  shrub,  Ac.— has  been 
abundantly  demonstrated,  and  need  only  l»e  referred  to  here.  Ths 
honey  from  bees  which  have  garnered  on  poisonous  plant*,  as  the 
azalea,  may  likewise  be  deleterious  ; and  the  fact  is  of  classic 
interest  The  milk  eren  or  goats  which  have  browsed  on  poisonous 
herbs  has  also  proved  poisonous. 

(8)  Dieeattd  Meat. — Tho  poisonous  effects  of  meat  affected  with 
certain  parasites—  trichina*.  cysticerd,  trematodes,  Ac.,  is  an  un- 
doubted fact  Great  quantities  of  moat  pass  through  our  markets 
which  14  undoubtedly  tho  flesh  of  animals  affected  with  disease, 
such  a*  foot-and-mouth  disease,  pliuro* pneumonia,  pig  typhoid, 
the  so-called  scarlatina  of  swine,  sheep-pox,  Ac.;  and  the  question 
is  quite  undecided  as  to  whether  such  flesh  produces  any  injurious 
effects.  To  stop  the  sale  ot  such  meat  would  be  to  cut  off  largo 
sources  of  our  meat  supplies.  Tho  evils  attending  the  use  of  such 
diseased  meat,  when  well  cooked,  have  undoubtedly  been  exagger- 
ated ; but,  on  tho  other  hand,  there  is  enough  evidence  to  show  that 
the  use  of  certain  kinds  ot  ui^iuea  meat  may  be  followed  by  serious 


results.  Thus  it  f*  generally  admitted  that  the  flesh  of  animals 
which  have  suffered  from  pleuropneumonia  and  murrain  will  give 
rise  to  boils  and  carbuncles.  Hrsxy  mutton  miy  also  produce 
disease  when  eaten.  Trichins  will  produce  trichinosis,  flukes,  the 
tape-worm,  Ac.  Hams  are  occasionally  fatally  poisonous ; and 
this  has  been  traced  to  the  presence  of  certain  low  organisms  known 
as  bacilli. 

(4)  Poisonous  Fisk. — Fish  is  sometimes  a poisonous  article  of 
food.  Cases  of  poisoning  by  the  so-called  shell-fish  of  the  British 
islands  are  not  unfrequenily  met  with.  Generally  it  is  tlte  eating 
of  crabs,  lobsters,  ana  mussels  which  produces  such  results.  1 ! ■ • 
are  nsually  of  a distressing  rather  than  of  n serious  character, 
nettle-rash  being  a common  symptom.  Occasionally,  however,  fatal 
results  have  ensued  from  the  use  of  mussels.  In  tropical  seas 
poisonous  fish  are  more  plentiful— the  golden  sardine,  tho  bladder 
fish,  the  grey  snapper,  Ac.;  and,  these  being  eaten  by  larger  fish, 
as  the  barracuda,  perch,  globc-fisb,  conger  cel,  Ac.,  the  latter  n*oy 
in  turn  become  poisonous. 

Good  cookery,  that  is,  exposure  to  a sufficiently  high  temperature 
for  a sufficiently  lengthened  time,  is  undoubtedly  the  best  measure 
to  adopt  abort  of  absolute  destruction  of  unsound  and  diseased 
meat.  So  long  as  meat  is  high-priced,  ind  the  effects  of  diseased 
meat  so  little  understood  and  so  undefined,  it  will  bo  impossible 
to  induce  medical  officers  of  health  and  sanitary  inspectors  to  seise 
all  the  diseased  and  unsound  meat  which  is  daily  offered  for  talc. 
Notwithstanding  all  that  has  been  said  to  the  contrary,  experienced 
observers  are  pretty  well  agreed  that  thorough  exposure  of  the  meat 
throughout  to  the  temperature  at  whkli  albumen  is  coagulated  i» 
destructive  to  the  parasites  of  flesh.  Smoking  is  lea*  effective. 
Salting  is  more  effective  than  smoking ; but  there  is  some  evidence 
to  show  that  salting  may  merely  bold  the  life  of  organisms  in 
suspense  without  entirely  destroying  their  vitality  ; and  thns  in  tbc 
conversion  of  salted  pork  into  hams— a process  of  re-aalting  and 
subsequent  drying— the  specific  germ  (a  bacillus)  hss  been  known 
to  be  sgain  rendered  harmful.  It  is  not  known  whether  efficient 
cooking  entirely  removw  the  deleterious  effects  of  flesh  affected 
with  other  than  parasitic  disease,  as  for  example  pleuro-pueutnonia. 

The  curative  measures  for  the  results  of  eating  poisonous  feod 
cannot  be  specifically  described.  They  ar*  those  which  must  be 
arrived  at  on  general  principles.  Symptoms  are  to  l>c  treated,  and 
the  powers  of  tho  patient  sustained  until  the  deleterious  matter  b 
removed  by  ths  ordinary  channels,  or  tho  trichinae  have  become 
encysted. 

Histoct  or  Fonr.xsic  Medici  jce. 

The  true  origin  of  medical  jurisprudence  is  of  comparatively 
recent  date,  although  traces  of  its  principles  may  be  perceived  in 
remote  times.  Among  the  anciant  Greeks  the  principles  of  medical 
science  appear  only  to  hsve  been  applied  to  legislation  in  certain 
questions  relating  to  legitimacy.  In  tho  writings  of  Galen  we  find, 
h owever,  remarks  ou  the  differences  between  the  foetal  and  the  adult 
lungs;  he  also  treats  of  the  legitimacy  of  seven  months*  children, 
aud  dlscuasea  feigned  diseases.  Turning  to  Rome,  we  find  that  the 
laws  of  the  Twelve  Tables  fix  three  hundred  dtys  as  the  extreme 
duration  of  utero-grstation.  It  is  doubtfal  whether  the  Roman 
law  authorized  medical  inspections  of  dead  bodies.  In  the  code 
of  Justinian  we  find  Ik  Statu  Mcminn i*  ; Ik  Pccnit  ct  Manumiuu ; 
Ik  Sicariit  ; Dt  Inrjriciendo  Ventre  Cuttodicndoqvc  I 'art  a ; De 
Mulifre  qnx  peperit  undeeimo  mnut ; Dt  Jmpolcntia  ; De  Her- 
maphroditi s, — titles  which  show  obvious  traces  of  a recognized 
connexion  between  medicine  and  law.  • It  waa  not,  however,  by  the 
testimony  of  living  medical  witnesses  that  such  questions  were 
to  be  settled,  but  on  tho  authority  of  Hippocrates. 

Medical  jurisprudence,  as  a science,  dates  only  from  the  16th  cen- 
tury. In  1507  the  bishop  of  Bamberg  introduced  a penal  code  in 
which  the  necessity  of  medical  evidence  in  certaiu  cases  was  re- 
cognized ; and  in  1532  the  emperor  Charles  V.  persuaded  the 
diet  of  Ratisbou  to  adopt  an  uniform  code  of  German  penal  juris- 
prudence, in  which  the  civil  magistrate  was  enjoined  in  all  cases  of 
doubt  or  difficulty  to  obtain  the  evidence  of  medical  witnesses,— as 
in  cases  of  personal  injuries,  infanticide,  pretended  pregnancy, 
simulated  diseases,  and  poisoning.  The  tree  dawn  of  forensic 
medicine  dates,  however,  from  the  publication  in  1663  of  the  Cw* 
stitntio  Crtmtnaha  Carolina  in  Germany.  A few  years  later 
Welker,  a physician,  haring  undertaken  to  prove  that  witches  and 
demoniacs  are,  in  fact,  persona  subject  to  hypochondriasis  sod 
hysteria,  and  ahould  not  be  punished,  aroused  popular  indignation, 
and  waa  with  difficulty  rescued  from  the  flames  by  hia  patron, 
William  duke  of  Clove*. 

At  the  close  of  the  16th  century  Atnbroee  Tare  wrote  on 
monster*,  on  simulated  diseases,  and  on  the  art  of  drawing  up 
medico-legal  reports ; Pi  net  U also  published  his  trestise  on  virgin  ity 
and  defloration.  About  the  same  time  as  these  stimuli  to  the  study  of 
forensic  medicine  were  being  made  known  in  Paris,  the  6ret  system- 
atic treatise  on  the  science  appeared  in  Sicily  in  the  form  of  a 
treatise  De  Kelationibu*  Medicornui  by  Fidele.  Paulo  Zacchis,  ths 
illustrious  Roman  medical  jurist,  moreover,  published  from  1621 
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BTTflJb  * WOriT  TOtlHSiI  QuMstloiua  Medico^  Legahs,  which  marks  a 
new  em  in  the  history  of  the  science,— a work  which  displays  an 
immense  amount  of  learning  and  sagacity  in  an  age  when  chemistry 
was.  in  its  infancy,  and  physiology  very  imperfectly  understood 
The  discovery  of  tbo  circulation  of  the  blood  by  Harvey  soon 
followed,  and  gavs  a new  impetus  to  the  stndy  of  those  brandies  of 
forensic  medicine  having  direct  relations  to  physiology  ; and  to 
Harvey  we  owe  the  idea  how  to  apply  Galen's  observations  on  the 
differences  between  the  foetal  and  the  adult  lungs  to  the  elucidation 
of  cases  of  supposed  infanticide.  About  this  time,  too,  Sclnz  pub- 
lished two  treatises,  on  the  signs  of  virginity  and  on  the  examina- 
tion of  wounds  respectively.  In  the  former  lie  contended  that  the 
hymen  was  the  real  mark  of  virginity  ; but  this  wot  denied  by 
Augcnio  and  Gassendi.  Ia  1003  Bartholin,  a Danish  physician,  in- 
vestigated tha  period  of  human  uterine  gestation,  a subject  which 
lind  engaged  the  attention  of  Aristotle.  He  also  proposed  the 
“ hydrostatic  test"  for  the  determination  of  live-birth — a test  still 
in  use,  and  applied  by  observing  whether  the  lungs  of  an  infant 
float  or  sink  in  water.  Swammerdam  explained  the  rationale  of 
tho  process  in  1077  ; but  it  wes  not  tilL_1682  that  it  was  first 
practically  applied  by  Jan  8clir»yer. 

Germany,  ever  the  leader  in  questions  oi  forensic  medicine, 
introduced  the  first  public  lectures  on  medical  jurisprudence. 
Michselis  gave  tho  first  course  about  the  middle  of  the  17th  cen- 
tury in  the  university  of  Leipsio  ; and  these  were  followed  by  the 
lectures  of  Bohn,  who  also  published  Ik  Ratuncialionc  Vvlncrum ; 
cui  accesscrunt  Disstrtaliotus  bium  d*  part M aucalo,  cl  on  quia 
virus  inert  unit*  aquis  submenus,  strung  ulalus,  nut  v ulncratua 
fttcriL  and  Da  Officiia  Medici  DupJicia,  Clinici  cl  Fortnais.  Welsch 
and  Amman  wrote  on  the  fatsditj  of  wounds,  and  Lioetus  on 
monsters. 

From  the  time  of  Ambrose  Pare  tho  mode  of  conducting  invest^ 
gat  ions  in  forensic  mcdiclno  had  attracted  attention  in  Franoe;  and 
in  1603  Henry  IV.  authorized  his  physician  to  sppoint  persons 
skilled  in  medicine  and  surgery  to  make  medico-legal  inspections 
and  reports  in  all  cities  and  royal  jurisdictions  ; in  1692,  diffi- 
culties having  arisen,  Louis  XIV.  created  hereditary  royal 
physicians  and  surgeons  for  tho  performance  of  like  duties.  These, 
Paring  become  a corrupt  and  venal  body,  were  suppressed  in  1790. 
The  only  works  on  forensic  medicine  which  appeared  in  Prance 
during  tho  17ll»  century,  however,  were  Gendrys  Sur  Im  X foytus 
dc  bicn  rapportcr  it  J malice,  and  Blegny’s  Doctrine  dca  Rap^tona  e% 
Chirurgie.  At  tho  beginning  of  the  18th  century  the  latter  was 
superseded  as  a text-book  by  Dcvaux’s  Lari  dc  fairc  des  rapport* 
en  Chirurgie.  Valentini  followed  with  two  works,  which  were 
finally  incorporated  in  his  Corpua  Juris  Medico* Legal*  which 
appeared  in  1722.  This  work  is  a vast  storehouse  of  medico-legal 
information,  and  a summary  of  the  knowledge  of  the  time. 

Professorships  for  teaching  tho  subject  were  founded  in  the  Ger- 
man universities  early  in  the  18lh  century,  and  numerous  treatises 
on  forensic  medicine  were  published,  teiehmeyer’s  I»  dilution  e* 
AfcJici.ua  Legal  is  long  formed  the  text-book  of  tho  subject ; and 
Alberti,  professor  of  legal  medicine  at  Halle,  in  hit  FysUma 
gave  to  tho  vroill  a moit  complete  and  laborious  treatise  on  tho 
science.  Ills  industrious  collection  of  forts  renders  his  works  s 
precious  mine  of  information.  Indeed  towards  the  close  of  last 
century  tho  Germans  were  almost  the  ouly  cultivators  of  legal 
medicine.  Bat  in  France  tho  celebrated  case  of  Vulcblancho 
attracted  attention  to  tho  subject,  and  called  forth  Louis,  who  in  a 
memoir  on  utcro-gestation  attacked  with  powerful  arguments  tho 
pretended  instances  of  protracted  pregnancy,  and  mved  tho  way  for 
the  adoption  in  the  Code  Napoleon  of  three  hundred  days  as  tho 
limit  of  utero-gcatation,  a period  In  precise  accordance,  with  the 
ancient  Roman  law  of  the  Twelve  Tables.  Louis  also  wrote  on 
death  from  hanging,  and  pointed  out  the  mode  by  which  Wc  may 
distinguish  murder  from  suicide  under  such  circumstances.  It  « 
he  who  is  credited  with  having  been  the  first  in  France  to  publicly 
leach  the  jiut  application  of  medical  knowledge  to  jurisprudence. 
Fodcrc's  celebrated  Traill  de  Medicine  Ligate  appeared  ia  1798, 
and  marks  a new  era  ia  tho  annals  of  legal  tnvdicinc. 

No  British  author  wrote  systematically  on  forensic  medicine  till 
1788,  when  Dr  Samuel  Farr  published  a short  treatise  on  the 
Elt menU  of  Medic*',  t Jurisprudence  ; but  this  was  merely  an  abridg- 
ment or  an  earlier  work  of  Foxclius.  Previous  writers,  os  Mead, 
(Monro,  Denman,  Pereira!,  and  the  two  Hunters,  had,  however, 
dealt  with  fragments  of  the  subject ; nevertheless  the  scieneb  ns  a 
w hole  was  little  appreciated  or  recognized  in  »ni*  country  daring 
the  last  century. 

In  the  present  century  France  took  the  lead  ; end  the  institution 
of  three  professorships  of  forensic  medicine  at  the  end  of  the  IBlh 
century  produced  excellent  fruits.  In  1814  Orfilo,  a Spaniard  hr 
birth,  but  uatniulizi-d  in  France,  published  Ms  Toxicologic , a work 
which  revolutionized  this  branch  of  medical  jurisprudence,  and  first 
placed  the  knowledge  of  poisons  upon  a scientific  basis.  Since  the 
time  of  Orfil.i,  France  bus  newt  ceased  to  have  one  or  more  living 
medical  jurists,  among  the  most  recent  of  whom  we  must  ennmerato 
Tordi-'U,  whose  tr**.  tiara  on  aboil  ion,  on  poisou\  on  wounds 
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Ac.,  are  justly  celebrated.  Germany  too  has  industriously  purs  tied 
tho  subject,  and  Cashier's  great  work  on  forensic  medicine  uii| 
ever  remain  a classic  in  the  science.  In  Russia  Dragetidottf  has 
greatly  contributed  to  our  knowledge  of  joiions. 

Though  foren«io  medicine  may  do  arid  to  have  been  entirely 
neglected  in  England  till  the  beginning  of  the  present oentnij,  it* 
progress  has  since  been  by  no  means  slow  or  unimportant ; and  the 
subject  now  forms  a recognized  and  obligatory  jiortiou  of  medical 
study.  The  first  lectures  delivered  in  Crest  Britain  were  given  in 
the  university  of  Edinburgh  in  1801  by  the  elder  Dr  Duncan ; and 
the  firet  professorship  was  held  by  bis  son  in  1803.  Dr  Alfred 
Swains  Taylor  gaTo  Use  first  course  of  lectures  delivered  in  England, 
ot  Guy's  Hospital  its  1831 ; and  in  1863  the  university  of  London 
mode  forensic  medicine  a separate  subject  for  examination  am$ 
honours  for  medical  graduates.  In  1822  there  was  not  in  thi 
English  language  any  treatise  of  authority  either  on  medical  juris- 
prudence or  on  any  important  division  of  the  subject ; for  it  was  not 
till  the  following  year  that  the  useful  compendium  of  Paris  and 
Fonblanqtie  was  published  ; and  even  half  a century  ago  medical 
jurisprudaneo  may  be  said  to  have  beeu  almost  in  its  infancy  as 
compared  with  what  it  isnow.  Since  1829  Great  Britain  has  pro- 
duced an  abundant  crop  of  literature  on  forensic  medicine.  Sir 
Robert  Christison’s  admirable  treatise  on  Toxicology,  Dr  A.  S. 
Taylor's  Principles  end  Practice  of  Medical  Jurisprudence,  the 
same  author’s  Elements  of  Medical  Jurisprudence,  Dr  Cny’s 
Forensic  Medicine,  and  Ors  ton's  Lectures  on  Medical  Jurisprudent* 
ore  well-known  and  widely  circulated  works.  The  separate 
memoirs  of  Taylor,  Christison,  Guy,  and  others  ore  also  storehouses 
of  facts  and  deductions  in  the  science. 

\merica,  too,  lias  not  been  behind  hand  in  the  race.  Wharton 
and  Stillc’s  Manual  and  Wonnley’s  Toxicology  ore  the  best-known 
works  of  American  authors.  (T.  S.*J 

MEDICI.  This  family  is  renowned  in  Italian  history 
for  the  extraordinary  number  of  statesmen  to  whom  it 
gave  birth,  and  for  its  magnificent  patronage  of  letters  end 
art  It  emerged  from  private  life  and  ruse  to  power  by 
means  of  a very  subtle  policy  that  was  persistently  pursued 
from  generation  to  generation.  The  origin  of  the  family 
is  buried  iu  obscurity.  Some  court  historians  indeed 
declare  it  to  have  been  founded  by  Perseus,  and  assert 
that  Benvenuto  Ollini’a  bronze  Perseus  holding  on  high 
the  head  of  Medusa  was  executed  and  placed  in  the  Loggia 
dei  Lanri  to  symbolize  the  victory  of  the  Medici  over 
the  republic.  But  this  only  proves  that  the  real  origin 
of  the  family  is  unknown,  and  equally  unknown  is  the 
precise  signification  of  the  Medicean  arms— bix  red  balls 
on  a field  of  gold. 

The  name  appears  in  Florentine  chronicles  os  early  as  the 
close  of  the  liith  century,  although  only  casually  mentioned 
in  connexion  with  various  offices  of  tho  republic.  The 
first  of  tho  family  to  be  a distinct  figure  in  history  was 
Salveatro  dei  Medici,  who,  in  the  year  1378,  took  an  active 
part  in  the  revolt  of  the  Ciompi — so-called  because  it  was 
led  by  a wool-carder  ( cicmpo ),  one  Michele  di  Lando,  and 
bocause  /the  chief  nhare  in  it  was  taken  by  the  populace, 
who  held  the  reins  of  government  for  somo  time,  and  sought 
to  obtain  extended  political  rights.  But,  although  Michele 
di  Lando  was  the  nominal  chief  of  the  revolt,  Salvestro  dei 
Medici  was  its  real  leader.  The  latter,  although  a member 
of  the  greater  guilds,  had  joined  the  lesser  and  sought  to 
be  at  their  head,  in  order  to  lay  tho  foundation  of  his  own 
power  and  that  of  his  kindred  by  attacking  tbe  Albizzi,  who 
were  the  leading  men  of  the  greater  guilds.  The  victory 
of  the  Ciompi,  however,  was  brief,  for  the  excesses  of  the 
lower  classes  brought  about  a reaction,  in  which  they  were 
crashed,  and  Micbde  di  Lando  sent  into  banishment. 
Nevertheless  the  lesser  guilds  had  gained  some  ground  by 
this  riot,  and  Salvestro  dei  Medici  the  great  popularity  at 
which  he  hod  aimed.  His  pdlicy  during  that  period  bad 
traced  the  sole  possible  road  to  power  in  liberty-loving 
Florence.  And  this  was  the  road  henceforth  pursued  by 
tho  Medici 

On  Salvestro’a  death  in  1388  tho  Albizzi  repossessed 
themselves  of  the  government,  and  conducted  the  wars  of 
the  republic.  Vieri  dei  Medici,  who  seems  to  have  been 
l the  next  head  of  the  family,  understanding  the  temper  of 
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4he  time*,  abstained  from  becoming  a popular  leader, 
and  left  it  to  his  successors  to  prosecute  the  task  under 
easier  conditions.  Then,  iu  the  person  of  Giovanui,  sou 
ol  Bicd  dei  Medici  (1 360-1 429),  another  branch  of  the 
family  arose,  and  became  from  that  time  forward  its 
representative  branch.  Indeed  this  Giovanni  may  be  con* 
sidered  the  actual  founder  of  Mediceau  greatness.  He 
took  little  part  io  political  affairs,  but  realized  an  immense 
fortune  by  trade,— -establishing  bauka  in  Italy  and  abroad, 
which  in  his  successors’  hands  became  the  most  efficient 
engines  of  political  power.  The  council  of  Constance  (1414  — 
1418)  enabled  Giovanni  dei  Medici  to  realize  enormous 
profits.  Besides,  like  his  ancestor  Salvestro,  he  was  a 
constant  supporter  of  the  lesser  guilds  in  Florence.  • His* 
torians  record  Uis  frequent  resistance  to  the  Albizzi  when 
they  sought  to  oppress  the  people  with  heavier  taxation, 
and  his  endeavours  to  cause  the  chief  weight  to  fall  upon 
the  richer  classes.  For  this  reason  he  was  in  favour  of  the 
so-called  Law  of  catcnto,  which,  by  assessing  the  property 
of  every  citizen,  prevented  those  in  power  from  arbitrarily 
imposing  taxes  that  unjustly  burdened  the  i>eopla,  In 
this  way,  and  by  liberal  loans  of  money  to  all  who  were  in 
need  of  it,  he  gained  a reputation  that  was  practically  tho 
foundation-stone  of  the  grand  family  edifice.  Giovanni  dei 
Medici  died  in  1429  leaving  two  sons,  Cosimo  (1389- 
1464)  and  Lorenzo  (1395-1440).  From  the  funner  pro- 
ceeded the  branch  that  held  absolute  sway  for  many  genera- 
tions  over  the  nominal  republic  of  Florence,  and  gave  to 
Italy  popes  like  Leo  X.  and  Clement  VII.  On  the  extinc- 
tion of  this  elder  line  iu  the  16th  century,  the  younger 
branch  derived  from  Lorenzo,  Cosimo’s  brother,  seemed  to 
acquire  new  life,  and  for  two  centuries  supplied  grand-dulrea 
to  Tascany.  Cosimo,  sumamed  Cosimo  the  Elder,  to  dis- 
tinguish him  from  the  mauy  others  bearing  the  same  name, 
and  honoured  after  his  death  by  the  title  of  Paler  jxih  ue, 
first  succeeded  in  solving  the  strange  problem  of  becoming 
absolute  ruler  of  a republic  that  was  keenly  jealous  of  its 
liberty,  without  holding  any  fixed  office,  without  suppress- 
ing any  previous  form  of  government,  and  alwayg  preserving 
the  appearance  and  demeanour  of  a private  citizen.  Bom 
in  1389,  he  had  already  reached  the  age  of  forty  at  the  time 
of  his  father's  deith.  He  had  a certain  amount  of  literary 
culture,  and  throughout  his  life  showed  much  taste  and  an 
earnest  love  both  for  letters  and  art.  But  his  father  had 
mainly  trained  him  to  commerce,  for  which  lie  hod  a special 
liking  and  aptitude.  In  fact  he  was  devoted  to  business 
to  the  day  of  his  death,  and  like  his  forefathers  derived 
pecuniiry  advantage  from  his  friendly  relations  with  the 
papal  court.  He  accompanied  Pope  John  XXI IL  to  the 
council  of  Constance,  transacted  a vast  amount  of  business 
io  that  city,  and  made  very  large  gains.  He  then  travelled 
in  Germany,  and  after  his  return  to  Florence  discharged 
several  ambassadorial  missions.  At  the  death  of  bis  father 
he  was  possessed  of  a vast  fortune  and  an  expended  experi- 
ence, and  inherited  the  leadership  of  Lhe  opposition  to  the 
then  dominant  party  of  the  greater  guilds  headed  by  Itinaldo 
degli  Albizzi,  Patla  Strozzi,  and  Niccolo  da  Uzzatio.  Of 
gentle  and  kindly  manners,  generous  in  leuding  aud  even 
in  giving  money  whenever  he  could  gain  popularity  by 
that  means,  at  critical  moments  he  frequently  came  to  the 
succour  of  the  Government  itself.  He  was  very  dexterous 
in  taming  his  private  liberalities  to  account  for  the  increase 
of  his  political  prestige,  and  showed  no  less  acumen  and  still 
fewer  scruples  iu  making  use  of  his  political  prestige  for 
purposes  of  pecuniary  profit.  Indeed,  whenever  his  own  in- 
terests were  at  stake,  he  showed  himself  capable  of  positive 
villainy,  although  this  was  always  tempered  by  calculation. 
Cosimo  proved  his  skill  in  these  knavish  arts  during  the 
war  between  Florence  and  Lucca.  He  had  joined  the 
Albizzi  in  urging  ou  this  war,  aud  inaoy  writers  assert 


that  he  turned  it  to  much  pecuniary  advantage  by  mean* 
of  loans  to  the  Government  and  other  banking  operations 
When,  howBver,  military  affairs  went  budly,  Cuaiwo  jsinad 
the  discontented  populace  in  invectives  against  the  war 
aud  those  who  bad  conducted  it.  This  won  him  an 
enormous  increase  of  popularity,  but  the  liatied  of  the 
Albizzi  and  their  friends  augmented  in  equal  degree,  and 
a conflict  became  inevitable.  The  Albizzi,  who  were  far 
more  impetuous  and  impatient  than  Cosimo,  were  now 
bcut  upon  revenge.  In  1433  one  of  their  own  friends, 
Bernardo  Guadagtii,  was  elected  gonfalonier,  and  thereupon 
Cosimo  dei  Medici  was  called  to  the  palace  and  summarily 
imprisoned  in  tho  tower.  A general  assembly  of  the  j*ople 
was  convoked  and  a “balfa”  chosen,  which  changed  the 
Government  and  seut  Cosimo  into  exile.  Undoubtedly 
the  Albizzi  party  would  have  preferred  a heavier  sentence, 
but  they  did  not  dare  to  attempt  their  enemy's  life,  being 
well  aware  of  the  great  uumber  of  his  adherents.  Cosimo 
had  some  apprehension  that  he  might  be  poisoned  in  prison, 
but  Federigo  dei  Malavulli,  cuptuiu  of  the  palace  guard, 
showed  him  the  utmost  kindness,  and,  in  order  to  soothe 
his  ferrs,  voluntarily  shated  his  meals.  On  the  3d  October 
the  prisoner  was  seut  to  Padua,  hie  allotted  place  of  exila 

The  Albizzi  speedily  saw  that  they  had  done  either  too 
much  or  too  little.  While  seeking  to  keep  the  government 
entirely  in  their  owii  hands,  they  beheld  the  continual 
growth  of  the  Medici  party.  When  it  was  necessary  to 
make  a campaign  in  Bomogna  ogainst  the  mercenary 
captains  commanding  the  forces  of  the  duke  of  Milan,  it 
was  plainly  seen  that  in  banishing  Cosimo  the  republic  had 
loet  the  only  citizen  banker  in  a position  to  assist  it  with 
considerable  loans.  The  Florentines  were  defeated  by  Fic- 
cinino  in  1434,  and  this  event  greatly  increased  the  public 
exasperation  against  the  Albizzi.  Meanwhile  Cosimo,  who 
had  gone  to  Padua  as  a private  individual,  was  entertained 
there  like  a prince.  Then,  being  permitted  to  transfer  his 
residence  to  Veuice,  be  entered  on  a course.'  of  lavish 
expenditure.  Ho  whb  overwhelmed  with  letters  and  appeals 
from  Florence.  Finally,  on  tho  1st  of  September  1434,  s 
signory  was  elected  composed  of  his  friends,  and  his  recall 
was  decreed.  Riualdo  degli  Albizzi  determined  to  oppose 
it  by  force,  and  rushed  to  the  Piazza  with  a band  of  armed 
men ; but  his  attempt  failed,  and  be  left  the  country  to 
return  no  more.  The  Medici  were  uow  reinstated  in  all 
their  former  dignities  and  honours,  and  Cosimo,  on  the 
evening  of  September  6th,  rode  par,t  the  deserted  mansion* 
of  the  Albizzi  aud  re-entered  his  own  dwelling  after  au 
exile  of  a year.  For  three  centuries,  dating  from  that 
moment,  the  whole  history  of  Florence  w as  connected  with 
that  of  the  house  of  Medici 

Cosimo’s  first  thought  was  to  secure  himself  again -t  all 
future  risk  of  removal  from  Florence,  and  accordingly  he 
drove  the  most  powerful  citizens  into  exile  to  all  parts  of 
Italy.  Nor  did  he  Bpare  eveu  his  former  political  adversary, 
Pall*  Strozzi,  although  the  latter  had  been  favourable  to 
him  during  the  recent  changes  His  rigour  iu  this  parti- 
cular case  was  universally  censured,  but  Cosimo  would 
tolerate  no  rivals  in  the  city,  and  was  resolved  to  abase 
the  great  families  and  establish  his  power  by  the  support 
of  the  lower  classes.  He  was  accustomed  to  say  that  states 
could  not  be  ruled  by  paternosters.  Still,  when  cruelty 
seemed  requisite,  he  always  contrived  that  the  chief  cdioin 
of  it  should  fall  upon  others.  When  Neri  Capponi,  the 
valiant  soldier  and  able  diplomatist,  gained  great  public 
favour  by  liis  military  prowess,  and  his  influence  was 
further  increased  by  the  friendship  of  Baldaccio  d’Anghiari, 
cnptaiu  of  the  infantry,  Ousituo  resolved  to  weaken  his 
position  by  indirect  means.  Accordingly,  when  in  1441  s 
partisan  of  the  Medici  was  elected  gonfalonier,  Baldacck 
was  instantly  summoned  to  the  palace,  imprisoned 
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murdered,  and  hie  body  burled  from  the  window.  No  the  government  to  the  management  of  his  friends,  among 
ooe  could  actually  fix  this  crime  upon  Cosimo,  but  the  whom  Luca  Pitti  was  one  of  the  more  powerful,  and  they 
majority  believed  that  lie  had  thus  contrived  to  rid  himself  bad  ruled  with  disorder,  corruption,  and  cruelty.  The 
of  one  enemy  and  cripple  another  without  allowing  his  lordship  of  Florence  accordingly  did  not  pass  without  some 
hand.  It  was  impossible  for  Cosimo  openly  to  assume  the  difficulty  and  danger  iuto  the  hands  of  Piero,  surnamed  the 
position  of  tyrant  of  Florence,  nor  was  it  worth  his  white  Gouty,  Cosimo’s  only  surviving  legitimate*  son.  Afflicted 
to  become  gonfalonier,  since  the  term  of  office  only  lasted  by  gout,  and  so  terribly  crippled  that  he  was  often  only 
two  months.  It  was  necessary  to  discover  some  other  able  to  use  his  tongue,  the  new  ruler  soon  discovered  that 
way  without  resorting  to  violence ; he  uccordingly  employed  a plot  was  ou  foot  to  overthrow  his  power.  Howeve* 
what  were  then  designated  "civil  methods. ” He  managed  showing  far  more  courage  than  he  was  supposed  to  posses* 
to  attoiu  his  object  by  means  of  the  “ balie.”  Theso  he  had  himself  borne  on  a litter  from  his  villa  to  Florence, 
magistracies,  which  were  generally  renewed  every  five  defeated  his  enemies’  designs,  and  firmly  re-established  his 
years,  placed  in  the  ballot  bags  the  name3  of  the  candidates  authority.  But  his  success  may  be  mainly  attributed  to  the 
from  whom  the  siguory  and  other  chief  magistrates  enormous  prestige  bequeathed  by  Cosimo  to  his  posterity, 
were  to  be  chosen.  As  Boon  as  a “balia”  favourable  to  Piero  died  at  the  end  of  five  years'  reign,  on  the  3d 
Cosimo  was  formed,  be  was  assured  for  five  years  of  having  December  1469,  leaving  two  sons,  Lorenzo  (1449-92)  and 
the  government  in  the  hands  of  men  devoted  to  his  Giuli&no  (1453-78).  Tho  younger,  tho  gentler  and  less 
interests.  Ho  had  comprehended  that  the  art  of  politics  ambitious  of  the  pair,  was,  as  we  shall  presently  see, 
depended  rather  upon  individuals  than  institutions,  and  quickly  removed  from  the  world.  Loreuzo,  on  the  con- 
that  he  who  ruled  men  could  also  dictate  laws.  His  trary,  at  once  seized  the  reius  of  state  with  a firm  grasp, 
foreign  policy  was  no  less  astute.  His  great  wealth  ' and  was,  chronologically,  the  second  of  the  great  men 
enabled  him  to  supply  money  not  only  to  private  indi-  l bestowed  upon  Italy  by  the  house  of  Medici  In  literary 
viduals,  but  even  to  foreign  potentates.  Philippe  do  talent  he  was  immensely  superior  to  Cosimo,  but  greatly  his 
Coniines  tells  us  that  Cosimo  frequently  furnished  inferior  in  the  conduct  of  the  commercial  affairs  of  the  house, 
Edward  IV.  of  England  with  sums  amounting  to  many  for  which  be  had  neither  aptitude  nor  inclination.  In 
hundred  thousand  florins.  When  Tommaso  Parentucelli  politics  he  had  nobler  conceptions  and  higher  ambitions,  but 
was  still  a cardinal,  and  in  needy  ci remittances,  Cosimo  he  i^as  more  easily  carried  away  by  his  passions,  less  prudent 
made  him  considerable  loans  without  demanding  guarantees  in  his  revenge,  and  more  disposed  to  tyranny.  He  had 
of  payment.  On  the  cardinal's  accession  to  the  tiara  as  studied  letters  from  his  earliest  years  under  the  guidance 
Nicholas  V.  he  was  naturally  very  well  disposed  towards  • of  Ficino  and  other  leading  literati  of  the  day,  who  were 
Cosimo,  and  employed  the  Medici  bank  in  Rome  in  all  the  ! constant  habitues  of  the  Medici  palace.  At  the  age  of 
affairs  of  the  curia,  which  brought  immense  profits  to  the  ! eighteen  he  visited  the  different  courts  of  Italy  in  order  to 
house.  At  tho  time  when  Francesco  Sforza  was  striving  • gain  experience  of  the  world  and  mankind.  At  his  father's 
for  the  lordship  of  Milau,  Cosimo  foresaw  his  approaching  I death  he  was  only  twenty-one  years  old,  but  instantly 
triumph,  showed  him  great  friendship,  and  aided  him  with  . showed  his  determination  to  govern  Florence  with  greater 
large  sums  of  money.  Accordingly,  when  Sforza  became  despotism  than  his  father  or  grandfather.  He  speedily 
lord  of  Milan,  Cosimo’s  power  was  doubled.  Without  the  • resorted  to  the  system  of  the  "balfe,”  and  was  very  dexterous 
title  of  prince,  this  merchant  showed  royal  generosity  in  his  ill  causing  the  first  to  be  chosen  to  suit  his  purpose.  He 
expenditure  for  the  promotion  of  letters  and  the  fine  aits  ; then  proceeded  to  bumilioto  the  great  families  and  exalt 
Numerous  edifices  were  raised  and  public  works  accom-  those  of  little  account,  and  this  was  the  policy  be  constantly 
plished  with  his  purse.  Besides  his  palace  in  the  city,  he  i pursued.  His  younger  brother  Giuliano,  being  of  a mild 
constructed  noble  villas  at  Careggi,  Fiesole,  and  other  places  \ and  yielding  disposition,  had  only  a nominal  share  in  the 
He  built  the  basilica  of  Fiesole,  and  that  of  St  Lorenzo  in  ' government. 

Florence,  and  enlarged  the  church  and  monastery  of  St  Mark.  I Lorenzo's  policy  was  not  exempt  from  danger,  but. 
Even  in  distant  Jerusalem  he  endowed  a hospice  for  the  | although  pit  scouted  with  less  caut'ou,  it  was  still  the  old 
use  of  pilgrims.  The  artists  of  the  day  comprised  men  like  i astute  and  fortunate  policy  initiated  by  Cosimo.  But  the 
Donatello,  Brunelleschi,  Ghiberti,  Luca  della  Robbia,  and  1 grandson  bestowed  no  care  upon  his  commercial  interests, 
many  others,  and  Cosimo's  magnificent  commissions  not  only  although  squandering  his  fortune  with  far  greater  lavish- 
developed  their  powers  but  stimulated  other  men  of  wealth  ness.  Accordingly  he  was  sometimes  driven  to  help  himself 
to  the  }>atronage  of  art  Without  being  a scholar,  Cosimo  from  the  public  purse  without  ever  being  able  to  assist  it 
had  a genuine  taste  for  letters,  and  gave  them  much  and  as  Cosimo  had  done.  All  this  excited  blame  and  enmity 
efficient  patronage.  He  purchased  many  Greek  and  Latin  against  him.  while  his  greed  in  the  matter  of  the  alum 
manuscripts ; he  opened  tho  first  public  library  at  St  Mark’s  mines  of  Voltcrra,  and  the  subsequent  sack  of  that 
at  his  own  expense,  and  founded  another  in  the  abbey  of  ! unhappy  city,  were  crimes  for  which  there  was  no  excuse. 
Fiesole.  The  Greek  refugees  from  Constantinople  found  1 Among  his  worst  enemies  were  the  Pazzi,  and,  as  they 
a constant  welcome  in  his  palace.  During  the  council  of  1 formed  a very  powerful  clan,  he  sought  their  ruin  by 
Florence  (1439-1442),  Gemisthus  Pletbo  spoke  to  him  competing  with  them  even  in  business  transactions.  They 
with  enthusiasm  of  the  Platonic  philosophy.  Cosimo  was  1 were  just  on  the  point  of  inheriting  the  large  property  of 
po  deeply  attracted  by  the  theme  that  he  decided  to  have  j Giovanni  Borromeo  when,  in  order  to  prevent  this,  Lorenz* 
the  young  Marsilio  Ficino  trained  in  philosophy  and  Greek  hurriedly  caused  a law  to  be  passed  that  altered  the  righ| 
learning  in  order  to  make  a Latin  translation  of  the  of  succession.  The  hatred  of  tho  Pazzi  was  thereby  exa* 
complete  works  of  Plato.  And  thus  a version  was  pro-  perated  to  fury  And  m addition  to  these  things  there 
duced  that  is  still  considered  one  of  the  best  extant,  and  ensued  a desperate  quarrel  with  Pope  Sixtus  IV , a man 
that  Platonic  academy  was  founded  which  led  to  such  of  very  impetuous  temper,  who,  on  endeavouring  to  erect 
important  results  in  the  history  of  Italian  philosophy  and  j a state  An  the  frontiers  of  the  Florentine  republic  for  tho 
letters.  On  the  1st  of  August  1464  Cosimo  breathed  his  benefit  of  his  nephews,  found  a determined  and  successful 
last,  at  the  age  of  seventy-five,  while  engaged  in  listening  ( opponent  in  Lorenzo  Consequently  the  Pazzi  and  Arch- 
tv one  of  Plato's  dialogues.  i bishop  Salviati,  another  enemy  of  Lorenzo,  aided  by4tha 

The  concluding  years  of  his  life  had  been  years  of  little  | nephews  of  the  pont'ff,  who  was  himself  acquainted  with 
happiness  for  Florence-  Being  old  and  infirm,  he  had  left  , the  whole  matter,  determined  to  put  an  end  to  the  family. 
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On  the  26tU  April  1478,  while  Giuliano  and  Lorenzo  were 
attending  high  mass  in  the  cathedral  of  Florence,  the 
former  was  mortally  stabbed  by  conspirators,  but  the  latter 
was  able  to  beat  back  his  assailants  and  escape  into  the 
sacristy.  His  life  saved ; and,  no  longer  having  to  share  the 
government  with  a brother,  Lorenzo  profited  by  the  oppor- 
tunity to  wreak  cruel  vengeance  upon  his  foes.  Several  of 
the  Pazzi  and  their  followers  were  hanged  from  the  palace 
windows;  others  were  hacked  to  pieces,  dragged  through  the 
streets,  and  cast  into  tho  Arno,  while  a great  many  more 
were  condemned  to  death  or  sent  into  exile.  Lorenzo  seemed 
.willing  and  able  to  become  a tyrant.  But  he  stopped  short 
of  this  point.  He  knew  the  temper  of  the  city,  and  had 
also  to  look  to  fresh  dangers  threatening  him  from  with- 
out The  pope  had  excommunicated  him,  put  Florence 
under  an  interdict,  and,  being  seconded  by  the  Neapolitan 
king,  made  furious  war  agaiust  tho  republic.  These 
hostilities  speedily  assumed  alarming  proportions,  and  the 
Florentines  began  to  tire  of  submitting  to  bo  many  hard- 
ships in  order  to  support  tho  yoke  of  a fellow-citizen. 
Lorenzo’s  hold  over  Florence  seemed  endangered.  But  he 
did  not  lose  heart,  and,  on  the  contrary,  rose  superior  to 
the  difficulties  by  which  ho  was  encompassed  He  boldly 
journeyed  to  Naples,  to  the  court  of  King  Ferdinand  of 
Aragdb,  who  was  reputed  to  be  as  treacherous  as  he  was 
cruel,  and  succeeded  in  obtaining  from  him  an  honourable 
peace,  that  soon  led  to  a reconciliation  with  Sixtus.  Thus 
at  last  Lorenzo  found  himself  complete  master  of  Florence, 
and  was  in  a position  to  turn  his  power  to  account.  But, 
os  the  “balle"  changed  every  five  years,  it  was  always  re- 
quisite, in  order  to  retain  his  supremacy,  that  he  should  be 
prepared  to  renew  the  usual  manoeuvre  at  the  close  of  that 
term  and  have  another  elected  equally  favourable  to  his  aims, 
j.'his  w da  often  a difficult  achievement,  and  Lorenzo  Bhowed 
much  dexterity  in  overcoming  all  obstacles.  In  1480  he 
compassed  the  institution  of  & new  council  of  seventy, 
which  was  practically  a permanent  “balia”  with  extended 
powers,  inasmuch  as  it  not  only  elected  the  chief  magis- 
trates, but  had  also  the  administration  of  numerous  state 
affairs.  But,  this  permanent  council  of  his  own  devoted 
adherents  once  formed,  his  security  was  firmly  established. 
By  this  means,  the  chroniclers  tell  us,  “ liberty  was  buried," 
but  the  chief  affaire  of  the  state  were  always  conducted  by 
intelligent  and  experienced  men,  who  promoted  the  public 
prosperity.  Florence  was  still  called  a republic ; the  old 
institutions  were  still  preserved,  if  only  in  name.  Lorenzo 
was  absolute  lord  of  ull,  and  virtually  a tyrant  His  im- 
morality was  scandalous ; he  kept  an  army  of  spies,  and 
frequently  meddled  in  the  citizens’  most  private  affairs, 
and  exalted  men  of  the  lowest  condition  to  important 
offices  of  the  state.  Yet,  as  Guicciardini  remarks,  “if 
Florence  was  to  have  a tyrant,  she  could  never  have  fouud 
a better  or  more  pleasant  one."  In  fact  all  industry,  com- 
merce, and  pablic  works  made  enormous  progress.  The 
civil  equality  of  modern  states,  which  was  quite  unknown 
lo  the  Middle  Ages,  was  more  developed  in  Florence  thun 
in  any  other  city  of  the  world.  Even  the  condition  of  the 
peasantry  was  far  more  prosperous  than  elsewhere.  And 
Lorenzo's  authority  was  not  confined  to  Tuscany,  but  was 
also  very  great  throughout  the  whole  of  .Italy.  Ho  was 
on  the  friendliest  torms  with  Pope  Innocent  VIII.,  from 
whom  he  obtained  the  exaltation  of  his  son  Giovanni  to  the 
cardinality  at  the  age  of  fourteen.  This  boy  cardinal  was 
afterwards  Pope  Leo  X.  From  the  moment  of  the  decease 
of  Sixtus  IV.,  the  union  of  Florence  and  Rome  became  the 
basis  of  Lorenzo’s  foreign  policy.  By  its  means  he  was 
able  to  prevent  the  hatreds  and  jealousies  of  the  Sforza3  of 
Milan  and  the  Aragonese  of  Naples  from  bursting  into  the 
open  conflict  that  long  threatened,  and  Qfter  his  death 
actually  caused,  the  beginning  of  new  and  irreparable 
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calamities.  Hence  Loreuzo  was  styled  the  needle  of  the 
Italian  compass. 

But  the  events  we  have  narrated  canuot  suffice  fur  the 
full  comprehension  of  this  complex  character,  unless  we 
add  the  record  of  his  deeds  as  a patron  of  letters  and  his 
achievements  as  a writer.  His  palace  was  the  school  and 
resort  of  illustrious  men.  Within  its  walls  were  trained 
the  two  young  Medici  afterwards  known  to  the  world  oa 
Leo  X.  and  Clement  VII.  Ficino,  Poliziano,  Pico  della 
Mirandola,  and  all  members  of  the  Platonic  academy 
were  its  constant  habit uta.  It  was  here  that  Pulci  gave 
readings  of  his  Movjante,  and  Michelangelo  essayed  the 
first  strokes  of  his  chisel.  Lorenzo’s  intellectual  powers 
were  of  exceptional  strength  and  versatility.  He  could 
speak  with  equal  fluency  on  painting,  sculpture,  music, 
philosophy,  and  poetry.  But  his  crowuing  superiority  over 
every  other  Maecenas  known  to  history  lay  in  his  active 
participation  in  tho  intellectual  labours  that  he  promoted. 
Indeed  at  certain  moments  he  was  positively  the  leading 
spirit  among  the  literati  of  his  time.  He  was  an  elegant 
prose  writer,  and  was  likewise  a poet  of  real  originality. 
At  that  period  Italians  were  forsaking  erudition  in  order 
to  forward  the  revival  of  the  national  literature  by  recur- 
ring to  the  primitive  sources  of  tho  spoken  tongue  and 
popular  verse.  It  is  Lorenzo’s  lasting  glory  to  have  been 
the  initiator  of  this  movement  Without  being — as  somu 
have  maintained— a poet  of  genius,  ho  was  certainly  a 
writer  of  much  finish  and  eloquence,  and  one  of  the  first  to 
raise  popular  poetry  to  the  dignity  of  art  In  his  Ambra, 
his  Caccia  del  Falcone , and  bis.Wncia  da  Barberino,  he  gives 
descriptions  of  nature  and  of  the  rural  life  that  he  loved, 
with  the  graphic  power  of  an  acute  and  tasteful  observer, 
joined  to  an  ease  of  style  that  occasionally  sins  by  excess 
of  homeliness.  Both  in  his  art  and  in  his  politics  he  leant 
upon  the  people.  The  more  oppressive  his  government, 
the  more  did  he  seek  in  his  verses  to  incite  the  public  to 
festivities  and  lull  it  to  slumber  by  sensual  enjoyments. 
In  hi B'Ballate,  or  songs  for  dancing,  and  more  especially 
in  his  carnival  songs,  a kind  of  verae  invented  by  himself, 
Jjorunso  displayed  all  the  best  qualities  and  worst  defects 
of  his  muse.  Marvellously  and  spontaneously  elegant, 
very  truthful  and  fresh  in  style,  fertile  in  fauc^r  and  rich 
in  colour,  they  are  often  of  a most  revolting  indecency. 
And  these  compositions  of  one  filling  a princely  station  in 
the  city  were  often  sung  by  their  author  in  the  public 
streets,  in  the  midst  of  the  populace. 

Lorenzo  left  three  sons, — Pietro  (1471-1503),  Giovanni 
(1475-1521),  and  Giuliano  (1479-1516).  He  was  suc- 
ceeded by  Pietro,  whose  rule  lasted  but  for  two  years. 
During  this  brief  term  he  performed  no  good  deeds,  and 
only  displayed  inordinate  vanity  and  frivolity.  His  con- 
duct greatly  helped  to  foment  the  hatred  between  Lodovico 
Sforza  and  Ferdinand  of  Naples,  which  hastened  the 
coming  of  the  French  under  Charles  VIII.,  and  the  renewal 
of  foreign  invasions.  No  sooner  did  the  French  approach 
the  frontiers  of  Tuscany  than  Pietro,  crazed  with  fear, 
hastened  to  meet  them,  and,  basely  yielding  to  every 
demand,  accepted  terms  equally  humiliating  to  himself 
uud  the  state.  But,  returning  to  Florence,  he  found 
that  the  enraged  citizens  had  already  decreed  his  deposi- 
tion, in  order  to  reconstitute  the  republic,  and  was  there- 
fore compelled  to  escape  to  Venice.  'His  various  plots 
to  reinstate  himself  in  Florence  were  all  unsuccessful. 
At  last  he  went  to  the  south  of  Italy  with  the  French, 
was  drowned  at  the  passage  of  the  Garigliano  in  1503, 
and  was  buried  in  the  cloister  of  Monte  Cassino. 

The  ensuing  period  was  adverse  to  the  Medici,  for  a 
republican  government  was  maintained  iq  Florence  from 
1494  to  1512,  and  the  city  remained  faithful  to  its  alliance 
with  the  French*  who  were  all-powerful  in  Italy.  Cardinal 
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Giovanni,  tbe  head  of  the  family,  resided  in  Home, 
playing  the  patron  to  a circle  of  literati,  artists,  and  friends, 
seeking  to  increase  bin  popularity,  and  calmly  waiting  for 
better  days.  The  battle  of  Ravenna  wrought  tbe  downfall 
of  the  fortunes  of  France  in  Italy,  and  led  to  the  rise  of 
those  of  Spain,  whose  troops  entered  Florence  to  destroy 
the  republic  and  reinstate  the  Medici.  Pietro  had  now  been 
dead  for  some  time,  leaving  a young  son,  Lorenzo  (1492- 
1519),  who  was  afterwards  duke  of  U rhino.  The  following 
year  (1513)  Cardinal  Giovanni  was  elected  pope,  and 
assumed  the  name  of  Leo  X.  He  accordingly  removed  to 
Home,  leaving  his  brother  Giuliano  with  his  nephew 
Lorenzo  in  Florence,  nud  accompanied  by  bis  cousin 
Giulio,  who  was  n natural  son  of  the  Giuliano  murdered 
in  the  conspiracy  of  the  Pozzi,  and  was  soon  destined 
to  be  a cardinal  and  ultimately  a pope.  Meanwhile  his 
kinsmen  in  Floreuce  continued  to  govern  that  city  by 
means  of  a “ balls/1  although  preserving  an  empty  show 
of  republican  institutions.  And  thus,  being  masters  of 
the  whole  of  central  Italy,  tbe  Medici  enjoyed  great 
authority  throughout  the  country,  and  their  ambition 
plumed  itself  for  still  higher  flights.  This  was  the  moment 
when  Niccold  Machiavelli,  in  his  treatise  The  Prince, 
counselled  them  to  accomplish  the  unity  of  Italy  by  arming 
tbe  whole  country,  and  expelling  its  foregin  invaders. 

Leo  X.,  who  is  only  indirectly  connected  with  the 
history  of  Florence,  gave  his  name  to  the  age  in  which  he 
lived  in  consequence  of  his  magnificent  patronage  of  art 
and  letters  in  Rome.  But  he  was  merely  a clever  amateur, 
and  had  not  the  literary  gifts  of  his  father  Lorenzo. 
He  surrounded  himself  with  versifiera  and  inferior  writers, 
who  enlivened  his  board  and  accompauied  him  wherever  he 


I Orleans,  afterwards  king  of  France.  She  played  a long 
I and  sinister  part  in  the  history  of  that  country.  Lorenza 
' also  left  a natural  son  named  Alessandro,  inheriting  the 
frizzled  hair  and  projecting  lips  of  tbe  uegro  or  mulatto 
slave  who  had  given  him  birth.  His  miserable  death 
will  be  presently  related.  Thus  the  only  three  surviving 
representatives  of  the  chief  branch  of  the  Medici,  Cardinal 
Giulio,  Ippolito,  aud  Alessandro  were  dll  of  illegitimate 
birth,  and  left  no  legitimate  heirs. 

Cardinal  Giulio,  who  hod  laboured  successfully  for  th^ 
reinstatement  of  Lis  family  in  Florence  in  1512,  hud  been 
long  attached  to  tho  person  of  Leo  X.  as  his  trusted 
factotum  and  companion.  He  had  been  generally  regarded 
as  the  mentor  of  the  pope,  who  had  no  liking  for  Laid  work. 
But  in  fact,  his  frivolity  notwithstanding,  Leo  X.  always 
followed  his  owu  inclinations.  He  had  much  aptitude  for 
command,  and  pursued  his  shuffling  policy  without  any 
mental  anxiety.  Giulio,  on  the  coutrary,  shrank  from  all 
responsibility,  muddled  his  brains  in  weighing  the  reasons 
for  and  against  every  possible  decision,  and  was  therefore 
o better  tool  of  government  iu  others'  hands  than  he  was 
fit  to  govern  on  his  own  account.  When  Giuliano  and 
Lorenzo  died,  the  pope  appointed  tho  cardinal  to  the 
government  of  Florence,  in  that  post,  restricted  within 
the  limits  imposed  by  republican  institutions,  and  acting 
under  the  continual  directum  of  Home,  be  performed  bis 
duties  fairly  well.  Ho  caressed  the  citizeus  with  hopes  of 
exteuded  liberties,  which,  although  never  destined  to  be 
fulfilled,  long  served  to  keep  men's  minds  in  a pleasant 
• flutter  of  expectation  ; and  when  the  more  impatient  spirits 
attempted  to  raise  a rebellion  he  speedily  quenched  it 
in  blood.  When,  after  the  death  of  Leo  X.  and  the  very 


went.  He  liked  to  lead  a gay  and  untroubled  life,  was  foud 
of  theatrical  performances,  satires,  and  other  intellectual 
diversions.  His  patronage  of  the  fine  arts,  his  genuine 
affection  for  Raphael,  and  the  numerous  works  he  caused  to 
be  executed  by  him  and  other  artists,  have  served  to 
confer  an  exaggerated  glory  on  his  name.  He  failed  to 
comprehend  the  significance  of  the  great  religious  movement 
already  stirring  in  Germauy,  aud  had  uot  tbe  remotest  idea 
of  the  grave  importance  of  the  Reformation,  which  indeed 
he  unconsciously  promoted  by  his  reckless  and  shameless 
sale  of  indulgences.  The  whole  policy  of  Pope  Leo  X. 
consisted  in  oscillating  between  France  and  Spain,  in  always 
playing  fast  and  loose,  and  deceiving  both  powers  in  turn. 
Vet  tbe  evil  results  of  this  contemptible  policy  never 
seemed  to  disturb  his  mind.  He  finally  joined  the  side  of 
tho  emperor  Charles  V.,  and  in  1521,  at  the  time  of  the 
defeat  of  the  French  by  the  Spanish  troops  on  the  river 
Adda, he  ceased  to  breathe  at  his  favourite  villa  of  Magliana. 
Giuliano  dei  Medici  had  died  during  Leo’s  reign,  in  1516, 
without  having  ever  done  anything  worthy  of  record.  He 
was  the  husband  of  Philiberta  of  Savoy,  was  duke  of 
Nemours,  and  left  a natural  eon,  Ippolito  dei  Medici 
(1511-1535),  who  afterwards  became  a cardinal.  Lorenzo, 
being  of  more  ambitious  temper,  was  by  no  means  content 
to  remain  at  the  head  of  the  Florence  Government  hampered 


brief  pontificate  of  Adrian  VI.,  he  was  elected  pope  (1523) 
under  the  name  of  Clement  VII.,  ho  entrusted  the  govern- 
ment of  Florence  to  Cardinal  Silvio  Passerini  conjointly 
with  Alessandro  and  Ippolito,  who  were  still  too  young 
to  do  much  ou  their  own  account. 

The  pontificate  of  Leo  X.  had  been  a time  of  felicity 
to  himself  if  of  disaster  to  Italy  and  tho  church.  The  reign 
of  Clement,  on  the  contrary,  was  fatal  to  himself  os  well, 
a result  chiefly  due  to  his  hesitating  temper  and  continual 
uncertainty  of  mind.  His  policy,  liko  that  of  Leo  X.. 
consisted  in  perpetual  oscillation  between  France  and 
Spain.  By  his  endeavours  to  trick  all  the  world,  he 
frequently  ended  in  being  tricked  himself.  In  1025  he 
was  the  ally  of  the  French,  who  then  suffered  a terrible 
defeat  at  Faria,  where  their  king  Francis  I.  was  taken 
prisoner.  The  armies  of  Charles  V.  triumphantly  ad- 
vaneed,  without  Clement  being  able  to  oppose  any  effectual 
resistance.  Both  Rome  and  Florence  were  threatened 
with  a fearful  catastrophe. 

Thus  far  we  have  had  no  occasion  to  speak  of  the 
younger  branch  of  the  Medici,  descended  from  Lorenzo, 
brother  to  Cosimo  tho  Elder.  Always  in  obscurity,  and 
always  held  in  check  by  the  cider  line,  it  now  seemed 
to  acquire  new  life,  and  first  entered  tbe  arena  of  history 
when  the  other  wan  on  the  point  of  extinction.  In  fact 


by  many  restrictions  imposed  by  republican  institutions,  , the  most  valiant  captain  of  the  papal  forces  was  Giovanni 
and  subject  to  the  incessant  control  of  the  pope.  In  his  j dei  Medici,  afterwords  known  by  the  name  of  Giovanni 
eagerness  to  aggrandizo  his  kinsmen,  the  latter  had  further  delle  Bande  Nere.  His  father  was  Giovanni,  son  of  Pier 
decided  to  give  Lorenzo  the  duchy  of  Urbino,  and  formally  Francesco,  who  was  the  son  of  Lorenzo,  the  brother  of 
invested  him  in  its  rights,  after  expelling  on  false  pretences  Cosimo  dei  Medici.  History  has  little  to  tell  of  the  elder 


its  legitimate  lord,  Francesco  Maria  della  Rovere.  This  s Giovanni ; but  his  wife  Caterina  Sforza,  of  whom  he  was 
prince,  however,  soon  returned  to  Urbino,  where  he  was  | the  third  husband,  was  a woman  of  more  than  masculine 
joyously  welcomed  by  his  subjects,  and  Lorenzo  regained  i vigour.  Giovanni  dei  Medici  married  her  in  1497,  but 
possession  only  by  a war  of  several  months,  in  which  died  in  1495,  leaving  her  with  one  Bon  who  was  christened 
lie  was  wounded.  In  1519  ho  also  died,  worn  out  by  Lodovico,  but  afterwards  took  his  fathers  name  of 
disease  and  excess.  By  his  marriage  with  Madeleine  de  Giovanni  (1498-152G).  Trained  to  arms  from  his  earliest 
la  Tour  d’Auvergne,  he  had  one  daughter,  Caterina  dei  years,  this  youth  inherited  all  the  energy  of  his  mother,1 
Medici  (1519-89),  married  iu  1533  to  Henry,  duke  of  whose  Sforza  blood  seemed  to  infuse  new  life  into  the 
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younger  branch  of  the  Medici  Notwithstanding  his  to  win  the  favour  of  the  people,  and  disposed  to  rule  with' 
extreme  youth,  he  had  already  achieved  the  title  of  justice  and  prudence.  But  soon  encountering  difficulties 
the  best  captain  in  Italy.  He  always  fought  with  that  be  was  unable  to  overcome,  he  began  to  neglect  the 
immense  dash  aud  daring,  and  was  devotedly  loved  aud  business  of  the  state,  treated  his  new  office  as  affording  tho 
obeyed  by  his  soldiery.  He  was  the  only  leader  who  means  for  increased  indulgence  in  pleasure  and  vice,  and 
opposed  a determined  resistance  to  the  imperial  forces,  acted  as  if  the  sole  function  of  government  consisted  in 
He  was  seriously  wounded  at  Pavia  when  fighting  on  the  lulling  tho  people  by  festivities  and  corrupting  it  by  the 
French  side.  On  hut  recovery  be  joined  the  army  of  the  dissolute  life  of  which  be  set  the  example.  The  question 
League,  and  was  much  enraged  by  finding  that  the  duke  of  the  moment  was  the  transformation  of  tlie  old  re- 
of  Urbino,  commander  of  tho  Yeuetiao  and  papal  forces,  publican  regime  into  a princedom;  ob  nn  unavoidable 
would  never  decide  on  attacking.  When  the  imperial  j result  of  this  change  it  followed  that  Florence  was  no 
troops  were  straggling  through  the  marshes  of  Mantua,  longer  to  be  the  ruling  city  to  whose  inhabitants  alone 
surrounded  on  every  side,  and  without  stores  or  ammuni-  j belonged  tho  monopoly  of  political  office.  When  the 
tion,  Giovanni  could  not  resign  himself  to  inactivity  like  leading  Florentine  families  realized,  not  only  that  the  re- 
his  colleagues  in  command.  He  was  iguorant  that  the  public  was  destroyed,  but  that  they  were  reduced  to  equality 
imperialists  had  just  received  supplies  and  artillery  from  the  j with  those  whom  they  had  hitherto  regarded  as  their 
duke  of  Ferrara,  aud  therefore  darragly  attacked  them  with  ■ inferiors  and  subjects,  their  rage  was  indescribable,  and 
a small  body  of  men  without  taking  any  precautions  for  I hardly  a day  passed  without  the  departure  of  influential 
defence.  One  of  the  first  shots  fired  by  the  enemy  injured  » citizens  who  were  resolved  to  achieve  the  overthrow  of 
n him  so  fatally  that  he  died  a' few  days  after.  He  was  j their  new  ruler.  They  found  a loader  in  Cardinal  Ippolito 
married  to  Maria  Salviati,  by  whom  he  had  one  aon,  I del  Medici,  who  was  then  in  Rome,  embittered  ly  the 
Coaicno  (1519-1574),  born,  ns  we  shall  Bee,  to  lofty  fortunes,  j preference  given  to  Alessandro,  and  anxious  to  become 
for  he  became  the  first  grand-duke  of  Toscany,  and  indeed  his  successor  with  the  least  possible  delay.  Under  the 
the  founder  of  the  grand-duchy  and  the  new  dynasty.  pressure  of  terror  the  duke  at  once  became  a tyrant  Ho 
Meanwhile  the  imperial  army  pursued  its  march  upon  garrisoned  the  different  cities,  aud  began  the  erection  in 
Rome,  captured  the  Eternal  City  after  a few  hours’  combat,  Florence  of  the  Fortezza  da  Basso,  built  chiefly  at  the  ex- 
and  cruelly  sacked  it  during  many  days  (1527).  Thanks  pense  of  Filippo  Strozzi,  who . afterwards  met  liis  death 
to  his  perpetual  shuffling  and  excessive  avarice,  the  pope  within  its  walls. 

found  himself  utterly  forsaken,  and,  being  unable  to  defeud  In  1534  Clement  VI(.  died,  and  the  election  fell  on  Paul 
the  city,  was  obliged  to  seek  refuge  iu  the  castle  of  St  III., from  whom  Cardinal  Ippolito  hoped  to  obtain  assistance 
Angelo,  whence  he  only  effected  his  escape  after  some  for  his  designs.  Accordingly  the  principal  Florentine 
months.  He  then  signed  a treaty  of  alliance  with  theemperor  exiles  were  despatched  on  a mission  to  the  emperor 
(1529),  who  sent  an  army  to  besiege  Florence  and  restore  Charles  V.  with  complaints  of  Alessandro’s  tyranny  and  hit 
the  Medici,  whom  the  people  had  expelled  in  1527  on  the  shameless  violation  of  the  terms  upon  which  the  city  had 
fe-establishment  of  the  republic.  After  an  heroic  defence,  surrendered.  Cardinal  Ippolito  also  represented  his  own 
the  city  was  forced  to  surrender  (1530);  and,  although  it  willingness  to  carry  on  the  government  of  Florence  in  a 
was  expressly  stipulated  that  the  ancient  liberties  of  more  equitable  manner,  and  promised  the  emperor  a large 
Florence  should  be  respected,  every  one  foresaw  that  the  sum  of  money.  Reply  being  delayed  by  the  emperor’* 
conditions  would  be  violated.  Iu  fact,  pope  and  emperor  absence,  he  became  so  impatient  that  he  set  out,  accom- 
immediately  began  to  dispute  as  to  which  should  be  the  new  panied  by  several  exiles,  to  meet  Charles  in  Tunis,  but  on 
lord  of  the  city.  Clemeut  VII.  had  inherited  the  traditional  the  10th  of  August  1535  died  suddenly  by  the  way,  at  Itri, 
family  dislike  for  the  younger  branch  of  his  kin,  and  so  poisoned  by  order  of  Alessandro.  Such  at  least  was  the 
the  choice  lay  between  the  two  bastards  Ippolito  and  general  belief,  aud  it  was  confirmed  by  the  same  fate  be- 
Alessandro.  The  former  being  a cardinal,  the  latter  was  falling  other  enemies  of  tho  duke  about  the  same  time. 

Duk«  ' chosen.  Alessandro,  who  already  bore  the  title  of  duke  of  On  the  emperor’s  return  from  Africa,  the  exiles  presented 

Mdrr  CR**  di  Penna,  came  to  Florence  in  1531,  and  by  imperial  themselves  to  him  in  Naples,  and  the  venerable  patriot 
patent  was  nominated  head  of  the  republic.  According  Jacopo  Nardi  pleaded  their  cause.  Duke  Alessandro, 
to  the  terms  of  this  patent,  the  former  liberty  enjoyed  being  cited  to  appear,  came  to  Naples  accompanied  by 
under  the  Medirean  rule  was  to  remain  intact  But  no  Francesco  Guicciardini,  who  by  speaking  in  his  defence 
previous  ruler  of  the  city  bad  enjoyed  hereditary  power  rendered  himself  odious  to  all  friend*  of  liberty,  and 
confirmed  by  imperial  patent,  and  such  power  was  incom*  irretrievably  tarnished  his  illustrious  name.  The  cardinal 
patible  with  the  existence  of  a republic.  Moreover,  being  dead,  it  was  hard  to  find  a successor  to  Alessandro. 
Clement  VIL  showed  dissatisfaction  with  the  uncertainty  On  this  account,  and  perhaps  to  some  extent  through  the 
of  the  powor  conferred  upon  his  kinsman,  and  finally  emperor’s  personal  liking  for  the  duke,  the  latter  rose  higher 
succeeded  in  obtaining  additional  privileges.  On  the  4th  than  before -in  the  imperial  favour,  married  Margaret  of 
of  April  1532  a parliament  was  convoked  for  the  last  time  Austria,  the  natural  daughter  of  Charles,  and  returned  to 
in  Florence,  and,  as  usual,  approved  every  measure  pro-  Florence  with  increased  power.  And  now  Alessandro 
posed  for  acceptance.  Accordingly  a new  council  was  indulged  unchecked  in  the  lowest  excesses  of  tyranny,  and 
formed  of  two  hundred  citizens  elected  for  life,  forty-eight  although  so  recently  a bridegroom  gave  way  to  increased 
of  which  nurabor  were  to  constitute  a senate.  Alessandro,  libertinism.  His  whole  time  was  passed  in  vicious  haunta* 
as  duke  of  the  republic,  filled  the  post  of  gonfalonier,  and  and  in  scandalous  adventures.  In  order  to  conceal  the* 
carried  on  the  government  with  the  assistance  of  throe  obscurity  of  his  birth,  he  left  his  mother  to  atarve,  ond  it 
senators,  changed  every  three  mouths,  who  took  the  place  was  oven  asserted  that  he  finally  got  rid  of  her  by  poison, 
of  the  suppressed  aignory.  His  constant  associate  in  this  disgraceful  routine  was 

The  duke's  chief  advisers,  nod  the  contrivers  of  all  these  his  distant  kinsman  Lorenzo,  generally  known  as  Lorenxino 
arrangements,  were  Baccio  V atari,  Francesco  Yettori,  and  dei  Medici.  Of  the  younger  branch  of  the  Medici,  the 
above  all  Ir  ranceaco  Guicciardini, — men,  especially  the  two  latter  was. second  cousin  of  the  Coeimo  already  mentioned 
latter,  of  lofty  political  gifts  and  exteuaive  influence.  The  as  the  son  of  Giovanni  delle  Bande  Nere.  He  had  much 
mind  and  character  of  Duke  Alessandro  wore  as  yet  culture  and  literary  talcut,  but  led  an  irregular  life, 
•omparativcly  unknown.  At  first  lie  seemed  very  auxious  sometime*  acting  like  a mul mao  and  sometimes  like  a 
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villain.  Ha  was  a writer  of  considerable  elegance,  the 
author  of  several  plays,  one  of  which,  the  Aridono,  was  held 
to  be  among  the  best  of  the  age,  and  he  was  a worshipper 
of  antiquity.  Notwithstanding  these  tastes,  when  in  Home 
he  knocked  off  the  heads  of  some  of  the  finest  statues  of 
the  age  of  Adrian,  an  act  by  which  Clement  VIL  was  so 
incensed  that  he  threatened  to  have  him  hanged.  There- 
upon Lorenzino  fled  to  Florence,  where  he  became  the  friend 
of  Duke  Alessandro  and  his  partner  in  the  most  licentious 
excesses.  They  went  together  to  houses  of  ill-fame,  and 
violated  private  dwellings  and  convents.  They  often 
showed  themselves  in  public  mounted  on  the  same  horse. 
All  Florence  eyed  them  with  disgust,  but  no  one  foresaw 
the  tragedy  that  was  soon  to  take  place. 

Ou  the  evening  of  January  6th,  1537,  after  a day 
passed  in  the  usual  excesses,  Lorenzino  led  the  duke  to 
his  own  lodging,  and  left  him  there,  promising  shortly  to 
return  with  the  wife  of  Leonardo  Qinori.  Alessandro, 
worn  out  by  the  exertions  of  the  day,  fell  asleep  on  the 
couch  while  awaiting  Lorenzino'it  return.  Before  long 
the  latter  came  accompanied  by  a desperado  kuown  as  the 
Scoronconcolo,  who  aided  him  in  falling  on  the  sleeper. 
Roused- by  their  first  thrusts,  the  duke  fought  for  his  life, 
nud  was  only  despatched  after  a violeut  struggle.  The 
murderers  then  lifted  the  body  into  bed,  hid  it  beneath 
the  clothes,  and,  Lorenzino  having  attached  a paper  to  it 
bearing  the  words,  vincit  amor  pa  true,  laud  unique  immenta 
enpido,  they  both  fled  to  Venice.  In  that  city  Lorenzino 
was  assassinated  some  ten  years  later,  in  1548,  at  the  age 
of  thirty-two,  by  order  of  Alessandro's  successor.  Thus  he 
waa  only  about  twenty-two  at  the  time  he  committed  the 
murder.  He  wrote  an  Apologia,  in  which  lie  defended 
himself  with  great  skill  aud  eloquence,  saying  that  he  had 
been  urged  to  the  deed  solely  by  love  of  liberty.  For  this 
reason  alone  he  had  followed  the  example  of  Brutus  and 
played  the  part  of  friend  and  courtier.  The  tone  of  this 
Apologia  is  so  straightforward,  sometimes  even  so  eloquent 
and  lofty,  that  we  should  be  tempted  to  give  it  credence 
srere  it  possible  to  believe  the  assertions  of  one  who  not 
•nly  by  his  crime  but  by  the  infamy  of  his  previous  and 
subsequent  career  completely  gave  the  lie  to  his  vaunted 
Mobility  of  purpose.  By  Alessaudro’s  death  the  elder  branch 
•f  the  Medici  became  extinct,  and  thus  the  appearance  of 
the  younger  line  was  heralded  by  a bloody  crime. 

When  the  duke's  absence  from  lus  own  palace  was  dis- 
covered on  the  morning  of  January  6th,  he  was  at  first 
supposed  to  have  spent  the  night  with  one  of  his  mistresses  ; 
but  soon,  some  alarm  being  felt,  search  was  made,  and 
Cardinal  Cybo  was  the  first  to  discover  the  murder. 
Ei\joining  the  strictest  secrecy,  be  kept  tho  corpse  concealed 
for  three  days,  and  then  had  it  interred  iu  the  sacristy  of 
San  Lorenzo.  Meanwhile  he  had  hastily  summoned 
Alessandro  Vitelli  and  the  other  captains,  so  that,  by  the 
time  Alessandro's  death  was  made  public,  the  city  was 
already  filled  with  troops.  The  cardinal  then  convoked 
the  council  of  forty-eight  to  decide  upon  a successor 
Alessandro’s  only  issue  was  a natural  son  named  Oiulio, 
aged  five.  The  cardiual  favoured  his  election,  in  the  hope 
of  keeping  the  real  sovereignty  in  his  own  hands.  But  he  I 
speedily  saw  tho  impossibility  of  carrying  out  a design  that 
was  ridiculed  by  all.  On  the  other  hand,  Guicciardini, 
Vettori,  and  others  of  tho  leading  citizens  favoured  the 
choice  of  Cosimo,  the  son  of  Giovanni  della  Bando  Nere. 
He  was  already  in  Florence,  was  aged  seventeen,  was 
keen-witted  and  aspiring,  strong  and  handsome  in  person, 
heir  to  the  enormous  wealth  of  the  Medici,  and,  by  the 
terms  of  the  imperial  patent,  was  Alessandro’s  lawful 
successor.  Charles  V.  approved  the  nomination  of  Cosimo, 
who  without  delay  seized  the  reins  of  government  with  a 
firm  grasp.  Like  Alessandro,  he  was  named  head  of  the 
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republic;  and  Guicciardini  and  others  who  had  worked 
hardest  in  his  cause  hoped  to  direct  him  and  keep  him 
under  their  control.  But  Cosimo  soon  undeceived  them 
by  proving  that,  his  youth  notwithstanding,  he  had  a will 
of  his  own,  aud  was  resolved  to  rule  unshackled  by 
republican  forms  and  unhampered  by  advisers  disposed  to 
act  as  mentors.  The  Florentines  bad  now  an  absolute 
prince  who  was  likewise  a statesman  of  eminent  ability. 

On  learning  the  death  of  Alessandro  and  the  election  of 
Cosimo,  the  exiles  appreciated  the  necessity  for  prompt 
action,  as  all  delay  would  be  fatal  to  the  overthrow  of  the 
Medicean  rule.  They  had  received  money  and  promises 
from  France ; they  were  strengthened  by  the  adhesion  of 
Filippo  Strozzi  and  Baccio  Valori,  who  had  both  become 
hostile  to  the  Medici  through  the  infamous  conduct  and 
mad  tyranuyof  Alessandro;  and  Strozzi  brought  them  the 
help  of  his  enormous  fortnne  and  the  prowess  of  that  very 
distinguished  captain,  his  son  Piero.  The  exiles  accordingly 
met,  and  assembled  their  forces  at  Mtrandola.  They  had 
about  four  thousand  infantry  and  three  hundred  horse ; 
among  them  were  members  of  all  the  principal  Florentine 
families;  and  their  leaders  were  Bernardo  Salviati  aud 
Piero  Strozzi.  They  marched  rapidly,  and  entered  Tuscany 
towards  the  end  of  July  1537.  Cosimo  on  this  occasion 
displayed  signal  capacity  and  presence  of  mind.  Fully 
informed  of  the  exiles’  movements  by  means  of  his  spies, 
he  no  sooner  learned  their  approach  than  he  ordered 
Alessandro  Vitelli  to  collect  the  best  German,  Spanish* 
and  Italian  infantry  at  his  disposal,  and  advance  against  the 
enemy  without  delay.  On  the  evening  of  July  31  Vitelli 
marched  towards  Prato  with  seven  hundred  picked  infantry 
and  a band  of  one  hundred  horse,  and  on  the  way  fell  iu 
with  other  Spanish  foot  soldiers  who  joined  the  expedition. 
At  early  dawn  the  following  morning  he  made  a sudden 
attack  on  the  exiles'  advanced  guard  close  to  Montemurlo, 
nn  old  fortress  converted  into  a villa  belonging  to  the 
NerlL  Having  utterly  routed  them,  he  proceeded  to  storm 
Montemurlo,  where  Filippo  Strozzi  and  a few  of  his  yonng 
comrades  had  taken  refugeand  barricaded  the  gates.  Know- 
ing that  they  must  either  conquer  or  die,  they  made  a 
desperate  resistance  for  some  hours,  and  then,  overwhelmed 
by  superior  numbers,  were  obliged  to  yield  themselves 
prisoners.  The  main  body  of  the  army  was  still  at  some 
distance,  having  been  detained  in  the  mountains  by  heavy 
raius  and  difficult  passes,  and,  on  learning  the  defeat  at 
Montemurlo,  its  leader  refused  to  advance,  and  turned  back 
by  the  way  he  had  come.  Alessandro  Vitelli  then  re- 
entered Floreuce  with  his  victorious  army  and  his  fettered 
captives.  Cosimo  had  achieved  his  first  triumph. 

All  the  prisoners,  who  were  members  of  great  families, 
were  brought  before  Cosimo,  and  were  received  by  him  with 
courteous  coldness.  Soon,  however,  a scaffold  was  erected 
iu  the  Piazza,  and  on  four  mornings  in  succession  fonr  of 
the  prisoners  were  beheaded.  Then  the  duke  saw  fit  to 
stay  the  executions.  Baccio  Valori,  however,  and  his  son 
and  nephew  were  beheaded  on  the  20tb  of  August  in  the 
courtyard  of  the  Bargello.  Filippo  Strozzi  still  survived, 
confined  in  the  Fortezza  da  Basso,  that  had  been  built  at 
I his  expense.  His  family  was  illustrious,  he  had  numerous 
adherents,  and  he  enjoyed  the  protection  of  the  French  king. 
Nevertheless  Cosimo  only  awaited  some  plausible  pretext 
to  rid  himself  of  this  dreaded  enemy.  He  brought  him  to 
trial  and  had  him  put  to  the  question.  But  this  cruelty 
led  to  nothing,  for  Strozzi  denied  every  accusation  and 
bore  the  torture  with  much  fortitude.  On  December  1 8th 
he  was  found  dead  in  his  prison,  with  a blood-stained 
sword  by  his  side,  and  a slip  of  paper  bearing  these  words : 
eroriare  aliquii  no  sir  is  ex  ossibus  ulfoi".  It  waa  believed 
that,  having  renounced  all  hope  of  bis  life  being  spared, 
Strozzi  hnd  preferred  suicide  to  death  at  the  hAnds  of  the 
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executioner.  Some,  however,  thought  that  Cosimo  had 
caused  him  to  be  murdered,  and  adopted  this  mode  of  con- 
cealing the  crime.  The  young  pri  ace's  cold-blooded 
massacre  of  his  captives  cast  an  enduring  shadow  upon 
bis  reign  and  dynasty.  But  it  was  henceforward  plain  to 
all  that  he  was  a man  of  stern  resolve,  who  went  straight  to 
his  end  without  scruples  or  half  measures.  Before  long  he 
was  regarded  by  many  as  the  incarnation  of  Macbiavelli's 
Prince , “inasmuch  as  be  joined  daring  to  talent  and 
prudence,  was  capable  of  great  cruelty,  and  yet  could 
practise  mercy  in  due  season.”  Guicciardini,  who  still  pre- 
tended to  act  as  mentor,  and  who  on  account  of  his  many 
services  had  a certain  influence  over  him,  was  obliged  to 
withdraw  from  public  life  and  busy  himself  with  writing 
his  Jlittory  at  his  villa  of  ArcetrL  He  died  in  this  retreat 
iu  1540,  and  it  was  immediately  rumoured  that  the  duke 
had  cautfed  him  to  be  poisoned.  This  shows  the  estimation 
in  which  Cosimo  was  now  held.  It  was  true  that  he 
puuishcd  with  death  all  who  dared  to  resist  his  wiU.  By 
1540  sentence  of  death  had  been  pronounced  against  four 
hundred  and  thirty  contumacious  fugitives,  and  during  hts 
reign  one  hundred  and  forty  men  and  six  women  actually 
ascended  the  scaffold,  without  countiug  those  who  perished 
in  foreign  lauds  by  the  daggers  of  his  assassins.  He 
reduced  the  old  republican  institutions  to  empty  forms, 
by  making  the  magistrates  more  creatures  of  his  will 
He  issued  the  sternest  edicts  against  the  rebels,  particu- 
larly by  the  law  kuown  as  the  “Polvorina,”  from  the 
name  of  its  proposer  Jacopo  Polverini.  This  law  decreed 
uot  only  the  confiscation  of  the  property  of  exiles,  but 
likewise  that  of  their  heirs,  oven  if  personally  acquired  by 
the  latter.  Cosimo  ruled  like  the  independent  sovereign  of 
a great  state,  and  always  showed  the  capacity,  firmness,  and 
courage  demanded  by  that  station.  Only,  his  state  being 
•mall  and  weak,  ho  was  forced  to  rely  chiefly  upon  his 
personal  talent  and  wealth.  It  was  necessary  for  him  to 
make  heavy  loans  to  the  different1  European  sovereigns, 
especially  to  ’ Charles  V.,  the  most  rapacious  of  them 
all,  and  to  give  enormous  bribes  to  their  ambassadors. 
Besides,  he  had  to  carry  on  wars  for  the  extension  of  his 
dominions,  and  neither  his  inherited  wealth  nor  the  large 
sums  gained  by  confiscating  the  estates  of  rebellions 
subjects  sufficed  for  all  this  outlay.  He  was  accordingly 
compelled  to  burden  the  people  with  taxes,  and  thus  begin 
at  once  to  diminish  its  strength. 

Cosimo  bore  a special  grudge  against  tbe  neighbouring 
republics  of  Siena  and  Lucca.  Although  the  latter  was 
small  and  weak,  and  the  former  garrisoned  by  Spaniards, 
yet  the  spectacle  of  free  institutions  at  the  frontiers  of  his 
own  state  served  os  a continual  incitement  to  subjects  dis- 
affected to  the  new  regime.  In  fact  Francesco  Burlamacchi, 
a zealous  Lucchese  patriot,  had  conceived  the  design  of 
re-establishing  republican  government  in  all  the  cities  of 
Tuscany.  Cosimo,  with  the  emperor’s  help,  succeeded  in 
having  him  put  to  death.  Lucca,  however,  was  an  insig- 
nificant state  making  no  pretence  of  rivalry,  whereas  Siena 
was  an  old  and  formidable  foe  to  Florence,  and  had  always 
given  protection  to  the  Florentine  exiles.  It  was  now 
very  reluctantly  submitting  to  the  presence  of  & Spanish 
garrison,  and,  being  stimulated  by  promises  of  prompt  and 
efficacious  assistance  from  France,  rose  in  rebellion  and 
expelled  the  Spaniards  in  1552.  Cosimo  instantly  seized 
the  opportunity,  wrote  to  the  emperor  in  terms  that 
appealed  to  his  pride,  asked  leave  to  attack  Siena,  and 
begged  for  troops  to  ensure  the  success  of  his  enterprise. 
As  no  immediate  answer  arrived,  he  feigned  to  begin 
negotiations  with  Henry  II.  of  France,  and,  by  thus  arous- 
ing the  imperial  jealousy,  obtained  a contingent  of  German 
and  Spanish  infantry.  Then  came  a long  and  bloody  war. 
Siena  was  besieged  for  fifteen  months,  and  its  inhabitants, 


aided  by  the  valour  of  Piero  Strozzi,  who  fougts.  w.der  tn 
French  flag,  made  a most  heroic  resistance,  even  women 
and  children  helping  on  the  walls.  But  fortune  was 
against  them.  Piero  Strozzi  sustained  several  defeats,  aud 
finally  the  Sienese,  having  exhausted  their  ammunition  aud 
being  decimated  by  famine  and  the  sword,  were  obliged  to 
capitulate  on  honourable  terms  that  were  shamelessly 
violated.  By  the  varied  disasters  of  the  siege  and  tbe  num- 
ber of  fugitives  the  population  was  reduced  from  forty  to 
eight  thousand  inhabitants.  Tbe  republicans,  still  eager 
to  resist,  withdrew  to  Montalcino.  Cosimo  now  ruled  the 
city  and  territory  of  SieDa  in  the  name  of  Charles  V.,  who 
always  refused  him  its  absolute  possession.  After  the 
emperor’s  abdication,  and  the  succession  of  Thilip  II.  to  the 
Spanish  throne,  Cosimo  at  last  obtained  Siena  and  Ponto- 
ferra  by  giving  up  his  claim  to  a sum  of  200,000  ducats 
that  he  was  to  have  received  from  Charles  V.  Iu  1559 
he  also  captured  Montolcino,  and  thus  formed  the  grand- 
duchy  of  Tuscany,  but  he  continued  to  govern  the  new  state 
— U,  Siena  and  its  territories — separately  from  the  old. 

His  rule  was  intelligent,  skilful,  and  despotic;  but  bis 
enormous  expenses  drove  him  to  raise  large  sums  of  money 
by  special  contrivances  unsuited  to  the  country  and  the 
people.  Hence,  notwithstanding  the  genius  of  its  founder, 
the  grand-duchy  held  from  the  first  the  elements  of  its  future 
j decay.  Cosimo  preferred  to  confer  office  upon  men  of 
| humble  origin  in  order  to  have  pliable  tools,  but  he  also 
, liked  to  be  surrounded  by  a courtier  aristocracy  on  the 
j Spanish  and  French  pattern.  As  no  Tuscan  aristocracy  any 
longer  existed,  he  created  Dew  nobles,  and  tempted  foreign 
j ones  to  come  by  the  concession  of  various  feudal  privileges ; 
and,  in  order  to  to  m thU  artificial  aristocracy  to  aomeaccount, 
he  founded  the  kuightly  order  of  St  Stephen,  charged 
with  the  defence  of  the  coast  against  pirates,  which  in  conree 
j of  time  won  much  honour  by  its  prowess.  He  also  estab- 
lished a small  standing  army  for  the  protection  of  his  fron- 
tiers ; but,  as  we  have  seen,  he  generally  employed  German . 
and  Spanish  troop  for  his  wars,  and  alwajs  had  & foreign 
bodyguard.  At  the  commencement  of  his  reign  he  opposed 
the  popes  in  order  to  maintain  the  independence  of  his 
j own  state ; but  later,  to  obtain  help,  he  truckled  to  them 
I iu  many  ways,  even  to  the  extent  of  giving  up  to  the 
Inquisition  his  own  confidant,  Piero  Caraesecchi,  who, 
being  accused  of  heresy,  was  beheaded  and  burnt  in  1567. 

In  reward  for  these  acts. of  submission,  the  popes  showed 
him  friendship,  and  Pius  V.  granted  him  the  title  of  grand-  TiUt  ♦ 
duke,  conferring  the  patent  and  crown  upou  him  in  Rome, 
although  the  emperor  had  always  withheld  his  consent  **** 
Finally,  however,  the  latter  confirmed  the  title  to  Coeimo’s 
successor.  The  measure  most  injurious  to  Tuscany  was 
the  fiscal  ByBtem  of  taxes,  of  which  the  sole  aim  was  to 
extort  the  greatest  possible  amount  of  money.  The  con- 
sequent damage  to  industry,  commerce,  and  agriculture  was 
j immense,  and.  added  to  the  devastations  caused  by  the 
| Sienese  war,  led  to  their  utter  ruin.  • Otherwise  Cosimo 
I did  not  neglect  useful  measures  for  the  interior  prosperity 
of  his  state.  He  was  no  Maecenas,  but  nevertheless 
| restored  the  Pisan  university,  enlarged  that  of  Siena,  had 
| the  public  records  classified,  and  also  executed  public  works 
I like  the  Santa  Trinith  bridge.  During  the  great  inunda- 
tions of  1557  he  turned  his  whole  euergy  to  tbe  relief  of 
tbe  sufferers. 

In  1539  he  had  espoused  Eleonora  of  Toledo,  daughter 
of  tho  viceroy  of  Naples,  by  whom  lie  had  several  children. 

Two  died  in  15G2,  and  their  mother  soon  followed  them  to 
the  grave.  It  was  said  that  one  of  these  boys,  Don  Garcia, 
had  murdered  the  other,  and  then  been  killed  by  the 
enraged  father.  Indeed  Cosimo  was  further  accused  of 
having  put  his  own  wife  to  death ; but  neither  rumour  hod 
any  foundation.  He  now  showed  signs  of  illness  and  failure 
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of  strength.  He  was  not  old,  but  worn  by  the  cares  of  state 
and  self  indulgence.  Accordingly  in  1564  be  resigned  the  • 
government  to  hie  eldest  rod,  who  was  to  act  as  his 
lieutenant,  since  he  wished  to  remain  the  virtual  head  of  the 
state  and  have  power  to  resume  the  sceptre  on  any 
emergency.  In  1570,  by  the  advice  of  Pius  V.,  he  married 
Camilla  Martelli,  a young  lady  of  whom  be  had  been  long 
enamoured.  In  1574  he  died,  at  the  age  of  fifty-four  years 
and  ten  months,  after  a reign  of  thirty  seven  years,  leaving 
three  sons  and  one  daughter  besides  natural  children.  These 
sons  were  Francesco,  his  successor,  who  was  already  at  the 
head  of  the  government,  Cardinal  Ferdinand,  and  Piero. 

Francesco  L,  born  in  1541,  began  to  govern  as  his  father’s 
lieutenant  in  1564,  and  was  married  in  1565  to  the  arch- 
duchess Giovanna  of  Austria.  On  beginning  to  reign  on 
his  own  account  in  1574,  he  speedily  manifested  his  real 
character.  His  training  in  the  hands  of  a Spanish  mother 
had  made-him  auspicious,  false,  and  despotic.  Holding 
everyone  aloof,  he  carried  on  the  government  with  the 
assistance  of  a few  devoted  ministers.  He  compelled  his 
stepmother  to  retire  to  a convent,  and  kept  his  brothers  at 
a distauce  from  Florence.  He  loved  the  privileges  of 
power  without  its  burdens.  Cosimo  had  known  bow  to 
uaaiutain  his  independence,  but  Francesco  cast  himself  like 
a vassal  at  Austria’s  feet.  He  reaped  his  reward  by 
obtaining  from  Maximilian  IL  the  title  of  grand-duke,  for 
which  Cosimo  had  never  been  able  to  win  the  imperial  sanc- 
tion, but  he  forfeited  all  independence.  Towards  Philip  II. 
he  showed  even  greater  submissiveness,  supplying  him  with 
large  uums  of  money  wrung  from  his  over-taxed  people. 
He  held  entirely  aloof  from  France,  in  order  not  to  awake 
the  suspicions  of  his  protectors.  In  short,  under  his  rule 
the  history  of  Tuscany  was  reduced  to  a mere  record  of 
local  and  municipal  events.  To  increase  his  funds,  he 
traded  on  his  own  account,  thus  creating  a monopoly 
that  was  ruinous  to  the  country  at  Urge,  and  led  to  an  euor- 
inons  number  of  failures.  He  raised  the  tax  upon  corn  to 
•o  high  a rate  that  few  continued  to  find  any  profit  in  grow- 
ing it,  and  thus  the  Maremme,  Already  partly  devastated 
during  the  war  with  Siena,  were  converted  into  a desert 
Even  industry  declined  uuder  this  system  of  government; 
and,  although  Fraucesco  founded  porcelain  manufactories 
and  piotra  dura  works,  they  did  not  rise  to  any  prosperity 
until  after  his  death.  His  love  of  science  and  letters  was 
the  only  Mediceon  virtue  that  he  possessed.  He  had  an 
absolute  passion  for  chemistry,  and  parsed  much  of  his  lime 
in  his  laboratory.  Sometime*  indeed  ho  gave  audience  to 
his  secretaries  of  state  standing  before  a furnace,  bellows 
in  hand.  He  took  some  useful  measures  to  promote  the 
rise  of  a new  city  at  Leghorn,  which  at  that  time  had  only 
a natural  and  ill-sheltered  harbour.  Tbe  improvement  of 
Leghorn  hid  been  first  projected  by  Cnstmo  I , and  was 
carried  on  by  all  the  succeeding  Medici.  Framcsco  was 
a slave  to  his  passions,  and  was  led  by  them  to  scandalous 
excesses  and  deeds  of  blooduhod.  His  example  and 
neglect  of  the  affairs  of  the  stato  noon  caused  a vast  increase 
of  crime  even  among  the  people,  and,  during  the  first 
eighteen  months  of  his  reign,  there  occurred  no  less  than 
one  hundred  and  nixty-eight  murder'. 

In  default  of  public  events,  the  historians  of  this 
period  enlarge  upon  private  incidents,  generally  of  a 
acandalous  or  sanguinary  kind.  In  1575  Onuio  Pucci, 
wishing  to  avenge  his  father,  whom  Cosimo  had  haugod, 
determined  to  get  up  a conspiracy,  but,  soon  recognizing 
how  firmly  the  Medicean  rulo  had  taken  root  in  the  country, 
desisted  from  tbe  attempt,  But  tbe  grand^uke,  on  hear- 
ing of  the  already  abandoned  plot,  immediately  caused 
Pucci  to  be  hanged  from  the  same  window  of  the  Palazzo 
Vccchio,  and  oven  from  the  same  iron  stanchion,  from  which 
his  father  before  him  had  hung.  His  companions,  who 
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had  fled  to  France  and  England,  were  pursued  and  murdered 
by  the  ducal  emissaries.  Their  possessions  were  con- 
fiscated, and  the  **  Polverina”  law  Applied  so  that  the  con- 
spirators’ heirs  were  reduced  to  penury,  aud  the  grand-duke 
gained  more  than  300,000  ducats. 

Next  year  Isabella  dei  Medici,  Francesco’s  sister,  was 
strangled  in  her  nuptial  bed  by  her  husband,  Paolo  Giordano 
Orsiui,  whom  she  had  betrayed.  Piero  dei  Medici, 
Francesco’s  brother,  murdered  his  wife  Eleonora  of  Toledo 
from  the  same  motive.  Still  louder  scandal  was  caused  by 
the  duke's  own  conduct.  He  was  atready  a married  man, 
when,  passing  one  day  through  the  Piazza  of  St  Mark  in 
Florence,  he  saw  an  exceedingly  beautiful  woman  at  the 
window  of  a mean  dwelling,  and  at  once  couceived  a passion 
for  her.  She  was  the  famous  Bianca  Cappello,  a Venetian 
of  noble  birth,  who  had  eloped  with  a young  Florentine 
named  Pietro  Buonaventuri,  to  whom  she  was  married  at  the 
time  that  she  attracted  the  duke’s  gaze.  He  made  her 
acquaintance,  and,  in  order  to  see  her  frequently,  nominated 
her  husband  to  a post  at  court.  Upon-  this,  Buonavcutun 
behaved  with  so  much  insolence,  even  to  the  nobility,  that 
oue  evening  he  was  found  murdered  iu  the  street  Thus 
the  grand-duke,  who  was  thought  to  have  sanctioned  the 
crime,  was  able  to  indulge  his  possiou  unchecked.  On  tht 
death  of  the  grand-duchess  in  1578  he  was  privately  united 
to  Bianca,  and  afterwards  married  her  publicly.  But  she 
had  no  chil^en,  and  this  served  to  poison  lier  happiness, 
air.ee  the  next  in  succession  was  her  bitter  enemy,  the 
cardinal  Ferdinand.  The  latter  came  to  Florence  in 
1587,  and  was  ostentatiously  welcomed  by  Bianca,  who  was 
most  auxious  to  conciliate  him.  On  October  16th  of  the 
aame  year,  tbe  grand-duke  died  at  his  villa  of  Poggio 
a Caiano,  of  a fever  caught  on  a shooting  excursion  in  the 
Maremme,  and  the  next  day  Bianca  also  expired,  having 
ruined  her  health  by  drugs  taken  to  cure  her  sterility.  -But 
rumour  asserted  that  she  had  prepared  a poisoned  tart  for 
the  cardinal,  aud  that,  when  he  suspiciously  insisted  on  the 
grand-duke  tasting  it  first,  Bianca  desperately  swallowed 
a slice  and  followed  her  husband  to  the  tomb. 

Such  wan  the  Ufe  of  Francesco  dei  Medici,  and  all  that 
can  be  said  in  his  praise  is  tbot  he  gave  liberal  encourage- 
ment to  a few  artists,  including  Giovanni  Bologna,  who 
executed  for  hint  the  group  of  the  Hope  of  the  Sabines. 
He  was  the  founder  of  the  Uffui  gallery,  of  the  Medici 
theatre,  and  the  villa  of  Pratolino ; and  during  his  reign 
the  Dell*  Cnioom  academy  was  instituted. 

Ferdinand  I.  was  thirty -eight  years  of  age  when,  in  1587,' 
he  succeeded  his  brother  on  the  throne.  A cardinal  from  the 
age  of  fourteen,  be  had  never  taken  holy  orders.  He  showed 
much  tact  Hnd  experience  in  the  management  of  ecclea£ 
astical  affair*.  He  was  the  founder  of  the  Villa  Medici  at 
Rome,  and  tho  purchaser  of  many  priceless  works  of  art, 
such  as  the  Niobe  group  and  many  other  statues  afterwards 
transported  by  him  to  Florence.  After  his  Accession  he 
retained  tho  cardinal’s  purple  until  the  time  of  his  marriage. 
He  was  in  all  respects  his  brother’s  opposite.  Affable  in 
his  manners  and  generous  with  his  purse,  he  chose  a crest 
typical  of  the  proposed  mildness  of  his  rule, — a swarm  of 
bees  with  the  motto  Majetinte  tantum.  He  instantly 
pardoned  all  who  had  opposed  him,  and  left  his  kinsmeu 
at  liberty  to  choose  their  own  place  of  residence.  Occa- 
sionally, for  political  reasons,  he  committed  acts  unworthy 
of  his  character ; but  he  re-established  the  administration 
of  justice,  and  sedulously  attended  to  the  business  of  the 
state  and  the  welfare  of  his  subjects.  Accordingly 
Tuscany  revived  under  his  rule  and  regained  the  independ- 
ence and  political  dignity  that  bis  brother  had  sacrificed 
to  love  of  ease  and  personal  indulgence.  He  favoured 
commerce,  and  effectually  ensured  the  prosperity  of 
Leghorn,  by  un  edict  enjoining  toleration  towards  Jews  and 
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heretics,  which  led  to  the  settlement  of  many  foreigners  in 
that  city.  He  also  improved  the  harbour  and  facilitated 
communication  with  Piaa  by  means  of  the  Naviglio,  a canal 
into  which  a portion  of  the  water  of  the  Arno  was  turned. 
He  nevertheless  retained  the  reprehensible  custom  of  trad- 
ing on  his  own  account,  keeping  banka  in  many  cities  of 
Europe.  He  successfully  accomplished  the  draining  of  the 
Val  di  Chians,  cultivated  the  plains  of  Pisa,  Fuceccbio, 
aud  Val  di  Nievole,  and  executed  other  works  of  public 
utility  at  Siena  and  Pisa.  But  his  best  euergies  were 
devoted  to  the  foreign  policy  by  which  he  sought  to 
emancipate  himself  from  subjection  to  Spain.  On  the 
assassination  (1589)  of  Henry  IIL  of  France,  Ferdinand 
supported  the  claims  of  the  king  of  Navarre,  undeterred 
by  the  opposition  of  Spain  and  the  Catholic  League,  who 
were  dismayed  by  the  prospect  of  a.  Huguenot  succeeding 
to  the  throne  of  France.  He  lent  money  to  Henry  IV.,  and 
strongly  urged  his  conversion  to  Catholicism ; he  helped 
to  persuade  the  pops  to  accept  Henry’s  abjuration,  and 
pursued  this  policy  with  marvellous  persistence  until  his 
efforU  were  crowned  with  success.  Subsequently,  however, 
Henry  IV.  showed  faint  gratitude  for  the  benefits  conferred 
upon  him,  and  paid  no  attention  to  the  expostulations  of 
the  grand  duke,  who  then  began  to  slacken  his  relations 
with  France,  and  Bhowed  that  he  could  guard  his  independ- 
ence by  other  alliances.  He  gave  liberal  assistance  to 
Philip  III.  for  the  campaign  of  the  latter  in  Algiers,  and  to 
the  emperor  for  the  war' with  the  Turks.  Hence  he  was 
compelled  to  burden  his  subjects  with  enormous  taxes, 
forgetting  that  while  guaranteeing  the  independence  of 
Tuscany  by  his  loans  to  foreign  powers  he  was  increasingly 
sapping  the  strength  of  future  generations.  He  at  last 
succeeded  in  obtaining  the  formal  investiture  of  Siena, 
which  Spain  had  always  considered  a fief  of  her  own. 

During  this  grand^luke’s  reign  the  Tuscan  navy  was 
notably  increased,  and  did  itself  much  honour  ou  tho 
Mediterranean.  Tho  war-galleys  of  the  knights  of  St 
Stephen  were  despatched  to  the  coast  of  Birbary  to  attack 
Bona,  the  headquarters  of  the  corsairs,  aud  they  captured 
the  town  with  much  dash  and  bravery.  And  in  the 
following  year  (1608)  the  same  galleys  achieved  their  most 
brilliant  victory  in  the  archipelago  over  the  stronger  fleet 
of  the  Turks,  by  taking  nine  of  their  vessels,  seven  hundred 
prisoners,  and  a store  of  jeweia  of  the  value  of  2,000,000 
ducats. 

Ferdinand  I.  died  in  1609,  leaving  four  sons,  of  whom 
the  eldest,  Cosimo  II.,  succeeded  to  the  throne  at  the  age 
of  niueteen.  Ho  was  at  first  assisted  in  the  government 
by  his  mother  and  a council  of  regency.  He  had  a good 
disposition,  and  the  fortuue  to  reign  during  a period 
when  Europe  was  at  peace  and  Tuscany  blessed  with 
abundant  harvests.  Of  his  rule  there  is  little  to  relate. 
His  chief  care  was  given  to  the  galleys  of  St  Stephen,  and  he 
sent  them  to  assist  the  Druses  against  the  Porte.  On  one 
occasion  he  was  involved  in  a quarrel  with  Fiance.  Concitio 
Concini,  the  Marshal  d’Ancre,  being  assassinated  in  1617, 
Louis  XllL  claimed  the  right  of  transferring  the  property 
of  the  murdered  man  to  De  Luynes.  Cosiino  opposed  the 
decision,  and,  refusing  to  recognize  the  confiscation  decreed 
by  the  French  tribunals, demanded  that  Conciui’s  son  should 
be  allowed  to  inherit  Hence  followed  much  ill-feeling  and 
mutual  reprisals  between  the  two  countries,  finally  brought 
to  au  end  by  the  intervention  of  the  duke  of  Lorraine. 

Like  his  predecessors,  Cosimo  II.  studied  to  promote  the 
prosperity  of  Leghorn,  and  be  deserves  honour  for  abandon- 
ing all  commerce  on  his  own  account  But  it  was  no  praise- 
worthy act  to  pass  a law  depriving  women  of  almost  all 
rights  of  inheritance.  By  this  means  many  daughters  of 
the  nobility  were  driven  into  convents  against  their  will 
He  gave  scanty  attention  to  the  general  affairs  of  the  state. 


He  was  fond  of  luxury,  spent  freofy  on  public  ferttvities, 
and  detested  trouble.  Tuscany  was  apparently  tranquil 
and  prosperous ; but  the  decay  of  which  the  seeds 
sown  under  Cosimo  I.  and  Ferdinand  L was  rapidly 
spreading,  and  became  before  long  patent  to  all  and  beyond 
all  hope  of  remedy.  The  beat  deed  done  by  Cosimo  II. 
was  the  protection  accorded  by  him  to  Galileo  Galilei,  who 
had  removed  to  Padua,  and  there  made  some  of  his  grandest 
discoveries.  The  grand-duke  recalled  him  to  Florence 
iu  1610,  and  nominated  him  court  mathematician  and 
philosopher.  Cosimo  died  in  February  1621,  after  twelve 
years  of  a quiet  reign  marked  by  no  great  event  Feeling 
his  end  draw  near,  when  he  was  only  aged  thirty  and  all 
his  sons  were  still  in  their  childhood,  he  hastened  to 
arrange  his  family  affai  re.  His  mother,  Cristina  of  Lorraine, 
and  his  wife,  Mnddalena  of  Austria,  were  nominated 
regents  and  guardians  to  his  eldest  son  Ferdinand  1L, 
a boy  of  ten,  and  a council  of  four  appointed,  whose 
functions  were  regulated  by  law.  Accordingly,  after 
Coeimo’s  death,  the  young  Ferdinand  was  sent  to  Home  and 
Vienna  to  complete  his  education,  and  the  government  of 
Tuscany  remained  in  the  hands  of  two  jealous  and  quarrel- 
some women.  Thus  the  administration  of  justice  and 
finance  speedily  went  to  ruin.  Out  of  submiasiveness  to  the 
pope,  the  regents  did  not  dare  to  maintain  their  legitimate 
right  to  inherit  the  duchy  of  Urbino,  and  in  1623  sanc-j 
honed  the  transfer  of  that  right  to  the  holy  see.  They 
conferred  exaggerated  privileges  on  the  new  Tuscan  nobility, 
which  became  increasingly  insolent  and  worthless.  They 
resumed  the  practice  of  trading  on  their  own  account, 
and,  without  reaping  much  benefit  thereby,  did  the 
utmost  damage  to  private  enterprise. 

In  1627  Ferdinand  II.,  then  aged  seventeen,  returned  to  Ferdlaaaf 
Italy  and  assumed  the  reins  of  government ; but,  being  of  a li- 
very gentle  disposition,  he  decided  on  sharing  his  power  with 
the  regents  and  his  brothers,  and  arranged  matters  iu  uucb 
wise  that  each  was  almost  independent  of  the  other.  He 
gained  the  love  of  his  subjects  by  his  great  goodness;  and, 
when  Florence  and  Tuscany  were  cruelly  ravaged  by  the 
plague  in  1630,  he  showed  admirable  courage,  and  carried 
out  many  useful  measures.  But  he  was  totally  incapable 
of  energy  as  a statesman.  When  the  pope  made  bitter 
complaints  because  the  board  of  health  had  dared  to  subject^ 
certain  monks  find  priests  to  the  necessary  quarantine,  the 
grand-duke  insisted  on  his  officers  asking  pardon  on  their 
knees  for  having  done  their  duty.  On  the  death  iu  1631 
of  the  last  duke  of  Urbino,  the  pope  was  allowed  to  seize 
the  duchy  without  the  slightest  opposition  ou  the  part  of 
Tuscany.  As  a natural  consequence  the  pretensions  of  the 
Roman  curia  became  increasingly  exorbitant ; ecclesiastics 
usurped  the  futictiona  of  the  state ; and  the  ancient  laws  of 
the  republic,  together  with  the  regulations  decreed  by  Cosimo 
L as  a check  upon  similar  abuses,  were  allowed  to  become 
obsolete.  On  the  extinction  of  the  line  of  the  Gonzagas  at 
Mantua  in  1627,  war  broke  out  between  France  on  the  one 
side  and  Spain,  Germany,  and  Savoy  on  the  other.  The  grand- 
duke,  uncertain  of  bis  policy,  trimmed  hie  sails  according 
to  events.  Fortunately  peace  was  re-established  in  1631. 

Mantua  and  Monferrato  fell  to  the  duke  of  Never*,  as  France 
had  always  desired.  But  Europe  was  again  in  arms  for  the 
Thirty  Years’  War,  and  Italy  was  not  at  peace.  Urban 
VIII.  wished  to  aggrandize  his  nephews,  the  Barberini,  by 
wresting  Castro  and  Ronciglione  from  Odoardo  Farnese, 
duke  of  Tarma  and  brother-in-law  to  Ferdinand.  Farnese 
determined  to  maintain  his  rights,  and  marched  his  army 
through  Tuscany  into  the  territories  of  the  pope,  who  was 
greatly  alarmed  by  the  attack.  Naturally  the  grand-duke 
was  drawn  into  the  war  to  defend  his  own  state  and  his 
kinsman.  His  military  operations,  however,  were  of  the 
feeblest  and  often  the  most  laughable  character.  At 
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last,  by  means  of  the  French  intervention,  peace  was  made 
in  1644.  But,  although  the  pope  was  forced  to  yield,  he 
resigned  none  of  hie  ecclesiastical  pretensions  in  Tuscany. 
It  was  daring  Ferdinand’s  reign  that  the  septuagenarian 
Galileo  was  obliged  to  appear  before  the  Inquisition  in 
Rome,  which  treated  him  with  infamous  cruelty.  On  the 
death  of  this  great  and  unfortunate  man,  the  grand-duke 
wished  to  erect  a monument  to  him,  but  was  withheld  by 
fear  of  the  opposition  of  the  clergy.  The  dynasty  as  well 
os  the  country  now  seemed  on  the  brink  of  decay.  Two 
of  the  grand  duke’s  brothers  bad  already  died  childless,  and 
Ippolito,  the  sole  survivor,  was  a cardinal.  Accordingly 
tho  only  remaining  heir  was  Coeimo  III.,  married  to  a 
wife  who  held  him  in  detestation,  and  did  her  best  to  have 
her  marriage  annulled  or  at  least  obtain  a separation. 

Like  nearly  all  his  predecessors,  Ferdinand  IL  gave 
liberal  patronage  to  science  and  letters,  greatly  aided 
therein  by  his  brother  Leopold,  who  had  been  trained  by 
Galileo  Galilei,  and  who  joined  with  men  of  learning  in 
founding  the  celebrated  academy  Del  Cimeiiio,  of  which  he 
was  named  president.  This  academy  took  for  its  motto 
the  words  Provando  e riprooando,  and  followed  the  experi- 
mental method  of  Galileo.  Formed  in  1 657,  it  was  dissolved 
in  1667  in  consequence  of  the  jealousies  and  dissensions 
of  its  members,  but  during  its  brief  existence  won  renown 
by  the  nnmber  and  importance  of  its  works. 

Cosimo  III.  succeeded  his  father  in  1670.  He  was 
weak,  vain,  bigoted,  and  hypocritical.  Iq  1661  he  had 
espoused  Louise  d'OrUans,  niece  of  Louis  XIV.,  who, 
being  enamoured  of  Duke  Charles  of  Lorraine,  was  very 
reluctant  to  come  to  Italy,  and  speedily  detested  botlr  her 
husband  and  his  country,  of  which  she  refused  to  learn  the 
language.  She  had  two  sons  and  one  daughter,  but  after 
the  birth  of  her  third  child,  Giov&n  Gas  tone,  her  hatred 
for  her  husband  increased  almost  to  madness.  She  first 
withdrew  to  Poggio  a Caiano,  and%then,  being  unable  to  get 
her  marriage  annulled,  returned  to  Franco,  where,  although 
aupposed  to  live  in  conventual  seclusion,  she  passed  tho 
greater  part  of  her  time  as  a welcome  visitor  at  court.' 
Even  her  testamentary  dispositions  attested  the  violence; 
of  her  dislike  to  her  husband.  , 

Cosimo’s  hypocritical  real  for  religion  compelled  his 
subjects  to  multiply  services  and  processions,  that  greatly 
infringed  upon  their  working  hours.  He  wasted  enormous 
sums  in  pensioning  converts — even  those  from  other 
countries — and  in  giving  rich  endowments  to  sanctuaries. 
Meanwhile  funds  often  failed  for  the  payment  of  Govern- 
ment clerks  and  soldiers.  His  court  was  composed  of 
bigots  and  parasites ; be  ransacked  the  world  for  dainties 
for  his  table,  adorned  his  palace  with  costly  foreign 
hangings,  had  foreign  servants,  and  filled  his  gardens  with 
exotic  plants.  He  purchased  from  the  emperor  the  title  of 
M Highness  " in  order  to  be  the  equal  of  the  duke  of  Savoy. 
He  remaiued  neutral  during  the  Franco-Span ish  war,  and 
submitted  to  every  humiliation  and  requisition  exacted  by 
the  emperor.  He  had  vague  notions  of  promoting  agricul- 
ture, bat  accomplished  no  results.  At  one  time  he  caused 
eight  hundred  families  to  be  brought  over  from  the  Mores 
for  the  cultivation  of  the  Maremme,  where  all  of  them  died 
of  fever.  But  when,  after  the  revocation  of  the  edict  of 
Nantes,  French  Huguenots  offered  to  apply  their  labour 
and  capital  to  the  same  purpose,  the  grand-duke’s  religious 
scruples  refused  them  refuge.  So  ruin  fell  upon  Tuscany. 
Crime  and  misery  increased,  and  the  poor,  who  only  asked 
for  work,  were  given  alms  and  sent  oftener  to  church.  This 
period  witnessed  the  rise  of  many  charitable  institutions 
of  a religious  character  under  the  patronage  of  the  grand 
duke,  as  for  instance  the  congregation  of  San  Giovanni 
Battista.  But  these  could  not  remedy  the  general  decay. 

Cosimo’s  dominant  anxiety  regarded  the  succession  to 
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the  throne.  His  eldest  son  Ferdinand  died  childless  in 
1713.  The  pleasure-loving  Giovan  Gastone  was  married 
to  Anna  Maria  of  Saxe-Lauenburg,  widow  of  a Gemote 
prince,  a wealthy  coarse  woman  wholly  immersed  in 
domestic  occupations,  and  who  seemed  little  likely  to  give 
birth  to  any  children.  After  living  with  her  for  some  time 
in  a Bohemian  village,  Giovan  Gastone  yielded  to  bis 
dislike  to  his  wife  and  her  country,  withdrew  to  France, 
and  ruined  his  health  by  bis  excesses.  After  a brief  return 
to  Bohemia  he  finally  separated  from  his  wife,  by  whom  he 
had  no  family.  Thus  the  dynasty  was  doomed  to  extinction. 
Cosimo  had  a passing  idea  of  reconstituting  the  Florentine 
republic,  but, this  design  being  discountenanced  by  the  Euro- 
pean powers,  be  determined  to  transfer  the  succession,  after 
the  death  of  Giovan  Gastone,  to  his  sister  Ann  a Maria  Louisa, 
who  iu  fact  survived  him.  For  this  purpose  he  proposed  to 
annul  the  patent  of  Charles  kV.,  but  the  powers  objected  to 
this  arrangement  also,  and  by  the  treaty  of  1718  the  quad- 
ruple alliance  of  Germany,  France,  England,  and  Holland 
decided  (hat  Farmland  Tuscany  should  descend  to  the 
Spanish  Infante;  fDon.  '.Carlos.  The  grand-duke  made 
energetic  but  fruitless  protests.}. 

Cosimo  Ill/'had  passed  his  eightieth  year  at  the  time 
of  his  decease  in  October  1723,  and  was  succeeded  by  his 
son  Giovan  Gastone,  then  aged  fifty-three.  The  new 
sovereign  was';  in  bad  hoalth,  worn  out  by  dissipation,  aud 
had  neither  ambition" nor  aptitude  for  rule.  -His  throne 
was  already.at  the  disposal  of  foreign  powers,  and  his  only 
thoughtTonTasccnding  itwas  to  regain  strength  enough  to 
pass  .the  remainder  of  his  days  in  enjoyment  He  dismissed 
tho  spies^parasites,  and  bigots  that  had  formed  his  father's 
court,  abolished  the  pensions  given  to  converts,  suppressed 
sovoral  taxes," and  prohibited  the  organised  espionage  estab- 
lished in  the  family  circle.  He  wished  to  live  and  let  live, 
and  liked  tho  people  to  be  amused.  Everything  in  fact 
bore  'freer "and  gayer  aspect  under  his  reign,  and  the 

Tuscans  Beemed  to  feel  renewed  attachment  for  the  dynasty^ 
as  tho  moment  of  its  extinction  drew  near.  But  the  grand- 
duko  was  too  feeble  and  incapable  to  accomplish  any  real 
improvement  Surrounded  by  gay  and  dissipated  young 
men,  he  entrusted  all  the  cares  of  government  to  a certain 
Qiuliano  Dami,  who  drove  a profitable  trade  by  the  sale  of 
offices  and  privileges.  In  this  way  all  things  were  in  the 
bauds  of  corrupt  individuals;  while  the  grand-duke,  com- 
pelled to  pass  the  greater  part  of  his  time  in  bed,  vainly 
sought  diversion  in  the  company  of  buffoons,  and  was 
only  tormented  by  perceiving  that  all  the  world  dispo«d 
of  hit  throne  without  even  asking  his  advice.  And  when, 
after  prolonged  opposition,  he  had  resigned  himself  to 
accept  Don  Carlos  as  bis  successor,  the  latter  led  a Spanish 
army  to  the  conquest  of  Naples,  an  event  afterwards  lead- 
ing to  the  peace  of  1735,  by  which  the  Tuscan  succession 
was  transferred  to  Francesco  IL,  duke  of  Lorraine,  and 
husband  of  Maria  Theresa.  • Giovan  Gastone  was  finally 
obliged  to  submit  even  to  this.  Spain  withdrew  her 
garrisons  from  Tuscany,  and  Austrian  soldiers  took  their 
place  and  swore  fealty  to  the  grand-duke  on  the  5th  of 
February  1737.  He  expired  on  the  9th  July  of  the  same 
year.  Such  was  the  end  of  the  younger  branch  of  the 
Medici,  which  had  found  Tuaca'ny  a prosperous  country, 
where  art,  letters,  commerce,  industry,  and  agriculture 
flourished,  and  left  her  poor  and  decayed  in  all  ways, 
drained  by  taxation,  and  oppressed  by  laws  contrary  to 
every  principle  of  sound  economy,  downtrodden  by  the 
clergy,  and  burdened  by  a weak  and  vicious  aristocracy. 

Cepponl,  Storia  della  RrjmWica  di  Firenze , Florence,  1875; 
Rosfoc,  Lift  of  Lorenzo  dei  Medici,  and  Lift  of  Leo  X. ; Alfred  vo* 
Reflurnont,  Lorenzo  dei  Medici,  il  Afajnifeo,  Leipsic,  1874  ; Galtaui, 
Storia  del  Orandueato  di  Toocnna  toUo  il  govemo  di  Cata  Medici,  5 
▼ola.,  Florence,  1787;  A.  von  Reiumont,  Oetekiekte  Toecontu  teit 
, d.  Endt  d.  /omit.  Frei  etna  Its,  2 vole.,  Goths,  1876.  »P.  V.l 
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MEDICINE 

PART  L— SYNOPTICAL  VIEW  OF  MEDICINE. 


Ti  TEDICINE,  the  subject-matter  of  one  ot  the  learned 
JSlL  professions,  includes,  as  it  now  stands,  a wide  range 
of  ecientific  knowledge  and  practical  skill  jhe  history  of 
its  growth  from  small  beginnings  in  Greece  m traced  in 
the  second  section  of  the  present  article;  it  remains 
here  to  give  a synoptical  view  of  medicine,  including  its 
scientific  or  philosophical  position,  its  subdivisions  or 
ramifications  as  an  art  and  discipline,  and  its  relations  to 
the  body  politic. 

Scientific  Position  of  Medicine. — The  science  of  medicine 
is  the  theory  of  diseases  aud  of  remedies.  While  the 
notiou  of  disease  is  necessarily  or  inevitably  correlated 
with  tho  notion  of  health,  there  is  no  necessary  and  invari- 
able relation,  but,  on  the  other  hand,  a merely  conventional 
association,  between  a disease  and  a remedy.  That  part  of  l 
the  science  of  medicine  which  corresponds  to  the  theory  of 
remedies  is  not  therefore  in  a position  scientifically  inferior 
to  the  theory  of  diseases ; for  each  article  of  the  materia 
tnedica — apart  from  a few  inert  substances — has  a certain 
effect  on  the  organism  in  health  and  in  disease,  which  is 
ascertainable  with  scientific  precision.  Those  properties 
and  actions  of  drugs  are  the  subject  of  pharmacology  and 
toxicology ; the  circumstances  under  which  the  several 
articles  of  the  materia  medica  become  remedial  are  the 


subject  of  therapeutics,  and  therapeutics  is  dependent  for 
its  scientific  position  upon  the  completeness  of  the  theory 
of  diseases,  or  pathology. 

Disease  is  the  correlative  of  health,  and  the  word  is  not 
capable  of  a more  penetrating  definition.  From  the  time  of 
Galen,  however,  it  has  been  usual  to  speak  of  the  life  of  the 
body  either  ns  proceeding  in  accordance  with  nature  (tcara 
<f>wrtvt  secundum  notrtravi)  or  as  overstepping  the  bounds 
of  nature  (wopo  tfrvoiv,  preeter  naturam).  Taking  disease 
to  be  a deflexion  from  the  line  of  health,  the  first  Requisite 
of  medicine  is  an  extensive  and  intimate  acquaintance  with 
the  norm  of  tho  body.  The  normal  condition  of  the  body 
is  capable  of  being  determined  without  ambiguity ; it  is 
I tho  absence  from  its  structures  and  functions  of  every 
disease  hitherto  known.  The  structure  and  functions  of 
the  body  form  the  subject  of  anatomy  and  physiology. 

Physiology  is,  strictly  speaking,  the . science  of  that 
which  is  irara  tftvoiy,  or  secundum  naturam , and  it  is  usual 
to  say  that  the  theory  of  diseases  is  based  upon  physiology. 
But,  although  all  that  was  implied  in  the  Hippocratic  term 
(jiolwra)  may  be  claimed  as  the  subject-matter  of 
physiology,  yet,  in  the  ordinary  connotation  of  the  term, 
physiology  divides  the  empire  with  anatomy.  To  physio- 
logy the  functioiUof  the  body  arc  usually  assigned,  and  to 
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anatomy  its  form  and  structure.  But,  as  a matter  of  fact, 
the  structures  and  functions  of  the  organism  are  not 
eepar&blo;  structure  is  correlated  to  function,  whether 
active,  dormant,  or  extinguished,  and  in  like  manner 
function  is  the  twin  notion  of  structure.  In  the  ultimate 
analysis  neither  term  means  anything  without  the  other, 
and  both  together  mean  life  It.  if  on  tag  mostly  to  its 
name  that  physiology  is  supposed  4o  have  a preponderant 
interest  for  the  theory  of  disease ; the  word  anatomy  is 
not  well  adapted  to  carry  its  own  half  of  the  structure* 
and-function  dualism.  Both  in  the  historical  development 
and  in  the  logical  connotation,  anatomy  is  os  much 
associated  with  the  living  and  moving  body  as  physiology 
itself ; but  its  etymology  has  always  been  against  it,  and 
it  has  become  more  and  more  difficult  to  retain  for  anatomy 
anything  beyond  the  technicalities  of  the  dissecting-room. 
The  subject  of  general  anatomy  has  for  the  most  part  dis- 
appeared from  modem  text-books,  its  place  being  taken 
by  histology,  which  deals  with  the  minute  structure  of 
the  simple  tissues,  and,  in  a wider  acceptation,  with  the 
finer  anatomy  of  all  the  organs  and  ports  of  the  body. 
Histology,  like  anatomy,  has  had  a somewhat  technical  or 
descriptive  role  assigned  to  it;  nnd  it  is  now  mainly 
under  physiology  that  the  processes,  activities,  or  living 
mechanisms  of  the  body  fall  to  be  considered.  The  deve- 
lopment of  the  body  as  a whole,  and  of  its  several  tissues 
and  organs,  forms  the  subject  of  embryology ; mauy  of 
the  physiological  types  of  diseased  processes,  especially 
the  cellular,  are  discoverable  in  the  embryological  period. 
For  the  period  of  development,  no  arbitrary  separation  has 
been  attempted  hitherto  between  structure  and  function, 
nnd  embryology  if,  in  theory  at  least,  as  much  physiolo- 
gical as  anatomical.  The  development  of  function  is  a 
legitimate  and  even  desirable  subject  of  scientific  study, 
and  a more  distinctive  place  is  probably  awaiting  it  in  the 
future:  but  so- indissoluble  does  the  union  of  structure 
and  function  present  itself  in  the  period  of  genesis  and 
growth  that  the  function  has  hardly  as  yet  come  to  be 
abstracted  from  the  structure,  or  the  structure  from  the 
function. 

The  theory  of  disease  rests,  therefore,  tipou  physiology, 
with  its  more  or  less  technical  adjuncts.  Pathology  is  alt 
that  physiology  is,  with  tho  engrossing  and  difficult  element 
of  perturbation;  deflexion,  or  shortcoming  added.  By 
virtue  of  this  element  of  deviation  from  the  line  of  health, 
jmthology  is  a discipline  apart,  with  an  abundant  literature 
of  its  own,  and  with  separate  academical  institutes  and 
chairs.  But  pathology  is  also  a discipline  apart  by  virtue 
of  concepts  proper  to  itself.  A great  part  of  tbe  theory 
of  disease  deals  with  changes  or  defects  of  structure  and 
perturbations  or  failings  of  function,  which  may  be  intri- 
cate or  difficult  to  analyse,  but  are  still  well  within  wight 
of  the  lino  of  health.  Such  are  tbe  common  diseases  of 
the  organs  and  systems — tho  inflammations,  catarrhs, 
degenerations,  hypertrophies,  and  functional  derangements 
without  lesion  of  the  respiratory,  circulatory,  nervous, 
genito-urinary,  locomotor,  and  cutaneous  systems.  Con- 
stitutional or  general  diseases  belong  also  to  the  province 
of  perturbations  from  the  physiological  course, — such 
diseases  as  chlorosis,  leukaemia,  diabetes,  gout,  rheumatism, 
scurry,  rickets,  Addison’s  disease,  exophthalmic  goitre, 
and  the  febrile  state.  Again,  congenital  deficiencies  or 
malformations,  non-afticerous  tumours,  and  the  repairing 
of  injuries  exemplify  no  other  laws  than  those  of  develop- 
ment and  growth. 

But  with  those  examples  the  catalogue  of  physiological 
diseases  is  exhausted.  We  are  left  with  a vast  residue  of 
diseases,  which  have  always  bulked  largely  in  tho  popular 
mind,  and  have  carried  the  most  terrible  associations  with 
them.  Such  am  the  pestilences  or  diseases  of  peoples 
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the  plague,  sweating  sickness,  cholera,  yellow  fever, 
typhus  fever,  relapsing  fever,  typhoid  fever,  diphtheria, 
small-pox,  measles,  scarlet  fever,  influenza,  dengue.  Such 
also  are  the  cancers,  consumptions,  leprosies,  and  other 
loathsome  infections.  This  enormous  residue  is  more 
than  the  half  of  disease,  and  the  definition  of  disease  or 
the  scheme  of  pathology  is  brought  to  a test  in  finding 
room  within  its  scientific  categories  for  such  maladies  as 
those.  The  popular  imagination  in  all  countries  has  per- 
sonified them ; medicine  in  its  metaphysical  period  has 
regarded  them  as  entities  or  things  in  themselves ; and  it 
remains  to  be  seen  in  what  way  or  to  what  extent  medicine 
in  its  scientific  period  will  bring  them  within  the  category 
of  perturbations  of  the  physiological  life. 

In  considering,  for  a moment,  where  to  place  cancer  in 
tbe  pathological  scheme,  we  shall  arrive  at  a point  of  view 
from  which  the  relation  of  the  acute  aqd  chronic  infections 
(or  contagions)  to  diseases  of  the  physiological  order  may 
be  contemplated  at  least  provisionally.  Taking  cancers, 
in  a generic  sense,  to  mean  tumours  that  have  acquired  or 
are  possessed  of  malignancy,  we  find  that  such  tumours 
havo  many  points  in  common  with  simple  tumours, — that 
they  have  grown  out  of  tho  tissues  of  particular  organs  or 
parts  under  particular  (functional)  circumstances,  and  that 
they  may,  in  general  terms,  be  traced  back  to  that  point  at 
which  they  left  the  line  of  health  (see  Pathology).  The 
tracing  back  of  tumours  along  the  physiological  track  is 
often  difficult  and  laborious;  but  there  is  no  tumour  of  the 
body  whose  origins  are  not  at  length  discoverable  within 
the  limits  of  physiological  action.  That  which  makes 
Any  tumour  a cancer  is  something  over  and  beyond ; 
it  is  a remarkable  acquired  property  of  reproducing  its 
structure  in  manifold  copies,  or  of  infecting  the  organism 
of  which  it  is  itself  a part  The  tumour  thus  becomes  a 
semi-independent  power  within  the  body;  it  may  be  said, 
in  a political  figure,  to  have  acquired  autonomy,  or  to 
have  become  imperium  in  imperio.  A due  consideration 
of  such  a phenomenon  as  the  infectiveness  or  cancerousness 
of  some  tumours  will  satisfy  one  that  there  are  concepts  in 
pathology  which  cany  the  investigator  entirely  beyond 
physiological  bounds  or  out  of  sight  of  the  line  of  health, 
which  bring  him  face  to  face  with  the  notion  of  a disease 
as  a thing  in  itself,  and  which  thus  constitute  a peculiar 
subject-matter.  There  is  nothing  that  we  know  among 
biological  phenomena  altogether  analogous  to  the  semi- 
independence  which  an  integral  part  of  the  body,  or  con- 
dition of  tbe  body,  manifests  towards  the  organism  as  a 
whole,  and  that,  too,  strictly  in  respect  of  its  acquired 
devious  or  rebellious  habit.  The  familiar  definition  of 
disease,  morbus  eft  vita  prsdor  nnturam,  which  embodies 
tho  notion  of  divergence  from  the  line  of  health,  makes  no 
provision  for  an  acquired  autonomy  of  a morbid  state ; and 
that  definition  has  to  bo  supplemented  by  another,  which 
will  recognize  tho  possibility  of  a disease  becoming  a thing 
in  itself.  The  old  definition  of  Van  Helmont,  morbus  est 
eiis  reale  snknsfens  in  corpore , appears  to  satisfy  the  require- 
ment ; but  that  definition,  although  it  grew  out  of  the 
phenomena  of  disease  as  observed  in  fevers,  was  made  too 
general,  and  has  now  associations  that  are  too  exclusively 
ontological  and  metaphysical.  Tho  supplementary  definition 
should  be  as  far  as  possible  in  the  terms  of  the  principal 
definition ; and  wc  shall  provide  best  in  tbe  pathological 
scheme  for  6uch  a disease  as  cancer  if,  in  addition  to  the 
formula  moi'bus  est  rita  prstter  naturam , wo  construct  a 
secondary  formula,  morbus  est  vivnn i in  vivo. 

The  notion  of  autonomy  acquired  by  a morbid  state 
implies,  naturally,  a pre-autonoraous  stage  of  the  disease, 
which  had  been  a mere  perturbation  of  the  norm  of  tho 
body,  capable  of  bein.7  measured  by  the  physiological 
standard.  Tne  autonomous  stage  and  the  pre-autonomous 
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stage;  which  may  be  demonstrated,  in  individual  cases, 
for  cancers,  are  a philosophical  necessity  for  all  other  in- 
fective diseases  that  are  marked  by  morphological  features, 
or  by  structural  characters  rooted  in  aud  growing  out  of 
the  proper  textures  of  the  body.  Tbns  the  peculiar  akin 
eruption  of  small  pox,  which  is  oocnmonicable  from  person 
to  person,  along  with  a distinctive  course  of  fever,  must 
have  had  pre-autonumons  antecedents  (not  altogether  his- 
torically vague)  in  certain  casual  conditions  of  the  skin 
and  associated  constitutional  disturbance,  which  had  re- 
curred and  become  inveterate,  and  had  so  attained  to  a 
degree  of  individuality  or  a point  of  autonomy  at  which 
they  began  to  be  propagated  as  an  organic  unit.  Again,  a 
second  greap  of  infections,  exemplified  by  glanders,  bovine 
tubercle,  and  syphilis,  are  rooted  in  deeper  textural  pro- 
cesses, which  must  have  been  at  one  time  (and  may  still 
be)  set  up  by  the  casual  operation  of  ordinary  causes,  and 
at  length  became  the  occasion  of  infective  maiicry.  It 
is  not  so  easy  to  pictare  (and  it  is  not  difficult,  with 
a modem  dominant  school,  to  ignore)  the  casual  morbid 
conditions  or  ordinary  physiological  perturbations  ont  of 
which  powerful  infections  like  cholera,  typhoid  fever,  or 
yellow  fever  may  have  arisen ; bat  if  the  rise  and  consoli- 
dation of  their  autonomy  bo  a subtle  or  even  untraceable 
history,  yet  there  are  diseases,  such  as  dysentery  aud 
erysipelas,  which  are  apt  to  occnr  both  as  casual  or 
spontaneous  conditions  and  as  specific  infections  side  by 
side.  Ophthalmia  is  an  example  of  a purulent  catarrh 
which  is  constantly  arising  de  novo  in  Egypt  from  local 
causes  in  a non-infective  manner,  and  yet  has  become,  on 
at  least  one  memorable  occasion,  a powerful  and  wide- 
spread infection  for  British  troops  returning  from  that 
country  and  for  the  home  garrisons  for  many  years  subse- 
quently. Infective  pneumonia  in  cattle,  and  more  rarely  in 
roan,  is  an  analogous  case.  In  such  an  episode  we  observe 
the  actual  rise  of  the  disease-autonomy.  Again,  all  the  in- 
fective diseases  have  degrees  of  intensity,  at  one  extreme 
of  which  there  most  occur  the  vanishing  point  of  their  in- 
fective property ; and  those  gradations  of  infectiveness  are 
nowhere  more  noticeable  than  in  the  relation  of  cholera 
to  choleraic  diorrhooa.  Further,  the  remarkable  group  of 
climatic  fevers  are  not  communicable  from  person  to  person 
(see  Malahia);  in  that  respect,  and  for  the  reason  that 
the  liability  of  the  patient  is  anything  but  exhausted  by 
one  attack,  they  are  examples  of  fevers  without  autonomy. 
There  is  not  one  of  the  infections  that  may  not  be  profit- 
ably studied  from  the  point  of  view  of  its  autonomy,  and 
of  its  more  or  less  obscure  pre-autonomous  stage.  That  is 
a point  of  view  from  which  even  the  pcstileuces  and  other 
specific  diseases  may  be  regarded  as  coming  within  the 
physiological  categories.  The  large  residue  of  diseases, 
which  are  more  than  perturbations  .of  the  physiological 
life,  may  still  be  joined  by  natural  descent  to  the  class  of 
simple  perturbations,  if  wo  can  show  for  them  how  their 
autonomy  was  aconired,  or  what  was  their  origin  as  disease- 
, species. 

There  is  an  established  place  in  the  history  of  medicine, 
and  there  ought  therefore  to  be  room  in  the  definition  of 
disease,  for  epidemic  outbreaks  of  purely  psychical  diseased 
states,  such  as  the  dancing  madness  ( Tauzwuth ),  and  the 
boys*  crusades;  tbo  epidemic  diffusion  of  each  morbid 
states  is  best  approached  from  the  point  of  view  of  an 
acquired  autonomy  (fixed  idea)  and  an  infective  mimicry. 

The  physiological  definition  of  disease,  morbus  eft  vita 
prater  natnrani,  affords  no  pi  ce  for  parasitic  diseases. 
However,  the  supplementary  formula  that  has  1>een  pro- 
posed to  meet  the  case  of  diseases  existing  autonomously 
iu  the  body,  morbus  est  vivur*  in  »ico  will  meet  the 
case  of  parasitic  diseases  also.  According  to  many  patho- 
logists of  the  present  generation,  the  whole  class  of  pesti* 
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ieaces,  fovers,  and  specific  Infectious  generally  are  caused 
by  certain  species  of  minute  parasites  invading  the  body ; 
according  to  one  form  of  that  hypothesis  the  distinctive 
characters  or  specific  marks  (morphological  and  other) 
of  those  diseases  are  neither  more  nor  less  than  the 
appropriate  effects  wrought  upon  the  textures  and  fluids 
of  the  body  by  the  respective  species  of  parasites.  In 
this  way  the  great  group  of  infective  diseases,  which 
are  apt  to  be  the  stumbling-block  of  a scientific  definition 
and  logical  scheme  of  disease,  are  easily  disposed  of  by 
placing  them  beside  the  otherwise  insignificant  group  of 
parasitic  diseases.  Whether  all  or  any  of  those  diseases 
are  duo  in  a sense  to  the  invasion  of  parasites,  or  wholly 
caused  by  parasites,  are  questions  that  naturally  fall  to  be 
settled  by  a careful  sifting  of  a mass  of  evidence  which 
has  already  proved  to  be  peculiarly  rich  in  opportunities 
for  mistake.  It  may  be  expected  that  the  facts  of  infective 
parasitism  and  the  facts  of  acquired  disease-autonomy  will 
in  the  end  find  their  place  in  a common  theory  of  specific 
diseases,  which  might  be  expressed  in  terms  of  the  physio- 
logical formula  morbus  est  vita  yreder  naturam  with  the 
rider  mor&us  est  visum  in  vivo 

The  theory  of  remedies,  which  forms  the  second  division 
of  the  science  of  medicine,  is  chiefly  based  upon  pharmaco- 
logy or  toxicology.  If  pharmacology  be  considered  as  not 
co-extensive  with  toxicology,  it  will  be  taken  to  be  in  great 
part  pharmaoographia,  or  the  systematic  description  of 
articles  of  the  materia  medica — their  source,  preparation, 
physical  properties,  and  the  like.  Toxicology  is  in  iU 
general  Bense  the  investigation  of  the  physiological  action 
of  drugs,  a science  which  is  largely  dependent  upon  experi- 
ments on  the  lower  animals ; in  a more  technical  sense 
toxicology  relates  to  the  effects  of  poisons  and  the  art  of 
detecting  them  (see  Poisons).  The  physiological  actiou 
of  drugs  is  the  key  to  their  therapeutical  action.  Thera- 
peutics has  been  defined  as  “ the  discovery  of  the  means 
by  which  a system  of  forces  competent  to  eliminate  any 
given  perturbation  may  be  introduced  into  the  economy.” 
The  adaptation  of  remedies  to  diseases  is,  however,  greatly 
wanting  in  precision,  and  continues  to  be  in  large  part 
empirical  and  traditional  • It  may  be  objected  to  the 
above  definition  that  all  diseases  are  not  reducible  to  the 
category  of  “ perturbations,”  and  that  there  is  a certain 
scientific  justification  for  the  doctrine  of  specifics.  Besides 
the  articles  of  the  materia  medica  proper,  agencies  such 
os  electricity,  baths,  sea-voyages,  and  changes. of  climate 
generally,  enter  into  the  consideration  of  therapeutics,  and 
two  of  those  form  the  subject  of  special  departments,  vis., 
electro- therapeutics  and  hydropathy.  Regimen  and  diet 
are  also  important  factors  in  the  treatment  of  disease ; 
according  to  a contention  of  Hippocrates,  it  wss  in  the 
dietetic  needs  of  mankind  that  the  medical  art  had  iu 
origin. 

Subdivisions  of  Medicine  as  an  Art  ana  Discipline — The 
medical  art  (ars  medendi ) breaks  away  at  once  from  the 
unity  of  the  theory  of  disease.  While  there  is  but  one 
body  of  pathological  doctrine  for  either  sex,  for  every  period 
of  life,  and  for  every  region  and  part  of  the  organism, 
the  practical  art  divides  itself  into  departments  and  sub- 
departments.  The  most  fundamental  division  is  into 
internal  and  external  medicine,  or  into  medicine  proper 
and  surgery.  The  treatment  of  wounds,  injuries,  and 
deformities,  with  operative  interference  in  general,  is  the 
special  department  of  surgical  practice  (the  corresponding 
parts  of  pathology,  including  inflammation,  repair,  and 
removable  tumours,  are  sometimes  grouped  together  as 
surgical  pathology) ; and  where  the  work  of  the  profession 
is  highly  subdivided,  surgery  becomes  the  exclusive  pro- 
vince of  the  surgeon,  while  internal  medicine  remains  to 
the  physician.  A third  great  department  of  practice  ia 
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formed  by  obstetnc  medicine  or  midwifery,  and  witli 
obstetrics  there  is  usually  associated  gynaecology,  or  the 
diseases  peculiar  to  womeu.  Diseases  of  children  are  the 
subject  of  a voluminous  separate  literature.  Dermatology 
(diseases  of  the  skin)  is  an  important  province  of  practice 
which,  like  tho  diseases  of  women  and  children,  pertains  as 
much  to  medicine  as  to  surgery.  The  greatest  of  the  so- 
called  special  departments  of  practice  is  ophthalmology 
(diseases  and  injuries  of  the  eye).  Laryngology  is  a 
department  that  owes  its  existence  mainly  to  the  invention 
of  the  laryngoscope,  its  special  province  being  the  treatment 
of  the  inflammations  (ordinary  and  specific),  tumours,  and 
the  like,  to  which  the  larynx  is  liable  in  common  with  other 
parts.  Diseases  of  the  ear  (otology)  form  even  a more 
restricted  department  of  practice,  owing  to  the  comparative 
inaccessibility  of  the  chief  part  of  tho  organ  of  hearing. 
The  congenital  condition  of  deaf-mntism  may  or  may  not 
be  taken  as  falling  within  the  province  of  the  last-mentioned 
subdivision.  Dentistry  or  odontology  is  extremely  limited 
iu  the  range  of  its  subject-matter;  but  it  affords  great 
opportunities  for  refinements  of  technical  skill,  and  it  is 
given  up  to  a distinct  branch  of  the  profession. 

The  care  of  the  weak-minded  and  the  insane  (psycho- 
logical medicine)  is  an  iutegral  part  of  medical  practice, 
iuasmuch  as  it  is  concerned  with  diseases  of  the  nervous 
system  ond  with  numerous  correlated  states  of  other 
organs ; but  it  occupies  & unique  place  by  reason  of  the 
engrossing  interest  of  the  subjective  phenomena.  Habitual 
drunkenness  is  also  a subject  of  special  treatment 

A state  of  war,  actual  or  contingent  gives  occasion  to 
special  developments  of  medical  and  surgical  practice 
(military  hygiene  and  military  surgery).  Wounds  caused 
by  ffrojectiles,  sabres,  Jkc.,  are  the  special  subject  of 
naval  and  military  Burgery;  while  under  the  head  of 
military  hygiene  we  may  inclnde  (ho  general  subject  of 
ambulances,  the  sanitary  arrangements  of  camps,  and  the 
various  forma  of  epidemic  camp  sickness. 

The  administration  of  the  civil  and  criminal  law  involves 
frequent  relations  with  medicine,  and  the  professional 
subjects  most  likely  to  arise  in  that  connexion,  together 
with  a summary  of  ecuucs  c&Ubrt*,  are  formed  into  the 
department  of  medical  jurisprudence.  It  is  the  practice 
in  Great  Britain  to  call  independent  medical  evidence  on 
both  sides  of  a cause,  whether  the  proceedings  be  civil  or 
criminal. 

The  system  of  life  assurance  is  based  upon  the  co-opera- 
tion of  the  medical  profession.  Heredity,  constitution,  and 
diathesis  are  here  the  chief  subjects  of  general  considera- 
tion, while  prognosis  is  the  skilled  faculty  specially  called 
into  play. 

Relation*  of  Medicine  to  the  Body  Politic, — The  statute* 
of  the  United  Kingdom  which  have  direct  relation  to 
medicine  ore(l)  those  relating  to  the  public  health;  (2) 
those  relating  to  lunacy  (and  habitual  drunkenness) ; (3) 
those  relating  to  the  status  of  the  medical  profession,  to 
dentists,  aud  to  pharmaceutical  chemists ; (A)  those  relating 
to  restrictions  on  the 41  practice  * of  anatomy  and  physiology. 
There  are,  besides,  several  statutes  in  which  medicine  is 
concerned  indirectly, — such  as  the  Poor  Laws,  the  Prisons 
Acta,  the  Shipping  Acts,  the  Begistration  of  Births  and 
Deaths  Act,  the  Sale  of  Food  and  Drags  Act,  the  Sale  of 
Poisons  Act,  tho  Factory  aud  Workshops  Act,  the  Artisans* 
Dwellings  (Metropolitan)  Act,  the  Rivers  Pollution  Pre- 
vention Act,  the  Contagious  Diseases  (Animals)  Act 
(1878),  and  the  Public  Health  (Water)  Act 

1.  Most  of  the  statutes  relating  to  the  publio  health  in 
England  and  Wales  were  consolidated  by  au  Act  of  1875, 
the  Acts  relating  to  the  metropolis  being  excepted ; there 
are  separate  statutes  of  about  the  same  period  for  Ireland 
and  Scotland.  The  system  of  administration  is  by  local 
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sanitary  authorities,  in  correspondence  with  the  local  govern- 
ment boards  in  Londoa  and  Dublin  and  the  board  ot 
supervision  iu  Edinburgh.  The  board  in  London  has  a 
medical  department,  consisting  of  a chief  medical  officer, 
assistant  medical  officer,  and  inspectors,  while  the  Dublin 
and  Edinburgh  boards  are  professionally  advised  on  a some- 
what different  system.  The  sanitary  authorities  throughout 
the  United  Kingdom  are  divided  into  rural,  urban,  port,  and 
metropolitan  (sanitary  aud  nuisance);  they  are  formed  ont 
of  pre-existiug  bodies,  either  the  corporations  of  cities 
and  towns,  the  improvement  commissioners,  or  the  local 
autkonvt**.  A medical  officer  of  health  is  attached  to 
most  of  the  several  sanitary  authorities^ or  to  the  combined 
sanitary  authorities  of  a large  district ; his  duties  include 
making  reports  on  tho  death-rate  and  the  causes  of 
mortality,  the  denunciation  of  nuisances  and  unwholesome 
dwellings,  workshops,  <fcc.,  inquiries  into  the  local  causes 
or  favouriug  circumstances  of  epidemic  outbreaks  of  disease, 
measures  to  prevent  the  spread  of  contagion  (by  disinfec- 
tion, isolation,  and  otherwise),  and  other  more  occasional 
duties  arising  under  a variety  of  statutes.  Each  sanitary 
authority  is  required  by  law  to  appoint  an  inspector  of 
nuisances,  who  practically  carries  ont  the  instructions  of 
the  medical  officer  when  there  is  one. 

The  Vaccination  Acts  (consolidated  1871)  are  an  import- 
ant part  of  the  public  health  law  of  the  kingdom ; they  are 
administered  by  the  local  government  board,  for  the  most 
part  through  the  agency  of  the  medical  profession  at  large, 
but  in  some  populous  parishes  also  by  means  of  public 
vaccination  stations.  Prosecutions  u nde r the  Acts  are  insti- 
tuted by  the  parochial  authorities.  The  practice  formerly 
(and  not  nnsnccessfully)  resorted  to  of  inoculating  with  the 
small  pox  has  been  made  a criminal  offence  ; but  there  is 
still  much  uncertainty  as  to  the  theory  of  vaccination,  and, 
in  particular,  as  to  the  relation  of  vaccinia  to  variola. 

Other  statutes  which  were  not  consolidated  in  the  Public 
Health  Act  of  1675  are  the  Burials  Act,  the  Contagious 
Diseases  Act,  and  the  Quarantine  Act.  The  first  of  these  is 
administered  by  a department  of  tho  home  office,  with  a 
medical  inspector.  The  Becond  (1866  and  1869)  relates, 
under  a too  general  title,  to  the  regulation  of  prostitution 
in  certain  garrison  towns,  the  surgoons  under  the  act  beiDg 
appointed  by  the  board  of  admiralty  or  the  secretary  of 
state  for  war,  and  the  administration  otherwise  carried  ont 
by  the  police. 

The  quarantine  laws  stand  in  tho  somewhat  anomalous 
position  of  statutes  which  it  is  not  thought  desirable  to 
repeal,  while  yet  they  are  stripped  bare  of  all  their  executive 
machinery.  The  Quarantine  Act  can  be  set  in  motion,  as 
occasion  arises,  by  an  order  of  council ; not  only,  however,  is 
there  no  official  medical  advice  at  tho  disposal  of  the  privy 
council,  upon  which  action  under  tbe^act  might  be  taken, 
but  there  is  not  even  the  framework  remaining  (except  the 
ghost  of  a quarantine  station  on  the  Motherbank  between 
Portsmouth  and  the  Isle  of  Wight)  of  the  once  considerable 
quarantine  establishment.,  by  which  the  provisions  of  the 
Act  might  be  enforced.  On  the  other  band,  port  sahifory 
authorities  enjoy  certain  limited  powers  under  the  Public 
Health  Acts  of  isolating  vessels  arriving  with  contagious 
sickness  on  board.  A quarantine  at  British  ports  has  not 
been  put  in  force  for  many  years,  opinions  being  divided 
as  to  the  abstract  efficacy  and  suitableneas  of  quarantine 
measures  to  prevent  the  importation  and  diffusion  of 
plague,  cholera,  or  yellow  fever  (see  Qoajeuntini). 

Numerous  instances  having  occurred  of  the  extensive 
diffusion  of  scarlet  fever,  typhoid  fever,  and  diphtheria  by 
means  of  milk,  the  privy  council  has  issued  an  order,  under 
the  Contagious  Diseases  (Animals)  Act  of  1878,  called  the 
Dairies,  Milkshops,  and  Cowsheds  Order,  with  the  object  of 
enforcing  extreme  cleanliness  in  the  premises  and  appur- 
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tenances  of  the  milk  trade*  and  particularly  of  guarding 
against  the  well-known  liability  of  milk  to  take  up  effluvia 
existing  or  arising  near  it  The  order  of  council  having 
remained  inoperative*  it  in  proposed  to  deal  with  the 
matter  by  a new  Act  of  Parliament,  to  be  administered  by 
the  local  government  board.  While  cows’  milk  lias  thus 
been  recognized  by  the  sanitary  law  as  a carrier  of  certain 
of  the  humon  contagia,  the  milk  of  diseased  cows,  nnd 
more  especially  of  tuberculous  cows,  continues  to  bo  sold 
with  impunity,  the  alleged  communication  of  tubercular 
disease  from  the  cow  to  man  being  difficult  to  prove  to 
the  satisfaction  of  the  legislature.  The  want  of  constant 
supervision  of  the  slaughter-houses  is  thought  by  many  to 
be  a serious  defect  in  the  sanitary  law  of  the  country; 
and  there  is  no  doubt  that  much  flesh  of  diseased  animals 
(especially  the  tuberculous)  is  sold  merely  as  inferior  meat. 

Public  Health  Law  of  the  United  State*.— Questions  of  public 
health  in  tho  United  States  come  under  the  common  low  and  tho 
statute  law.  In  the  larger  part  of  the  Union  they  nrc  subject  to  tho 
common  law  only ; in  a certain  number  of  tho  States  there  is  statute 
law;  and  there  has  been  since  1879  a national  board  of  health  and 
a quarantine  lawestablisliotl  by  Act  of  Congress.  Generally  speaking, 
the  public  health  procedure  of  the  United  States  an  flora  from  the  want 
of  organisation.  Decisions  at  common  law  relate  chiefly  to  nuisances, 
and  to  the  recovery  of  damages  for  loss  caused  by  the  same.  The 
first  attempt  at  statuto  law  was  an  Act  of  I860  creating  a metro- 
politan sanitary  district  and  board  of  health  for  tho  city  of  New 
York ; in  1869  a board  of  health  was  created  by  the  State  legislature 
f or  Massachusetts  ; the  District  of  Columbia  obtained  its  board  of 
health  in  1870 ; and  other  States  have  followed  at  intervals,  so  that 
there  ore  now  at  least  nineteen  State  boards  of  health,  New  York 
State  and  Pennsylvania  having  health  boaids  only  for  their  respec- 
tive capitals  ana  other  individual  towns.  Besides  the  municipal 
boards  In  those  State*,  there  arc  very  few  others  for  towna  in  the 
Union, 'and  still  fewer  for  counties.  The  powers  and  activity  of  the 
boards  of  health  are  veryvariotu;  the  Massachnsetta'board  has  power* 
amounting  to  that  of  a court,  while  the  function  of  several  of  the 
State  boards  is  hardly  more  than  advisory.  The  sanitary  statutes 
made  by  the  State  legislatures  are  in  some  caaea  very  numerous. 
Wherever  questions  of  quarantine  for  yellow  fever  have  arisen,  as  in 
Louisiana  (New  Orleans),  Georgia,  and  Alabama,  the  $t*t*  board  of 
health  has  acquired  vigour  and  has  enlisted  popular  support,  in  the 
capitals  at  least;  but  in  most  of  the  States  laisset  fain  is  tire  ordinary 
feeling  towards  tho  board  and  its  operations.  The  medical  profession 
in  each  State  is  the  most  powerful  force,  and  the  State  medical  society 
is  not  un/reqnently  in  a acini -official  connexion  with  the  sanitary 
ltoard  ; on  the  other  hand,  it  is  alleged  that  the  unfortunate  sectarian 
diiferenoes  in  medicine  (represented chiefly  by  homrpopathy)  have  on 
several  occasions  prevented  the  formation  of  a State  board  of  health, 
or  have'  tended  to  paralyse  the  action  of  a board  already  existing. 
It  is  a charge  also  against  boards  of  health,  or  at  least  against  those 
in  the  great  political  centres,  that  their  efficiency  is  ant  to  be 
impaired  by  tne  introduction  of  irrelevant  political  considerations 
in  such  matters  as  the  making  of  appointments.  The  first  step 
towards  a national  public  health  law  was  gained  by  the  Act  (approved 
3d  March  1879)  “to  prevent  the  introduction  of  infectious  or  con- 
tagious diseases  into  the  United  States,  and  to  establish  a national 
board  of  health."  The  board  consists  of  seven  members  appointed 
by  the  president  and  of  four  officials  detached  from  the  public 
deportments  of  State.  Its  duties  are  “ to  obtain  information  upon 
nil  matters  affecting  the  public  health,  to  advise  the  several  depart- 
ments  of  the  government,  the  executives  of  the  several  Stntes,  and 
the  commissioners  of  the  District  of  Columbia,  on  all  question*  sub- 
mitted to  them,  or  whenever,  in  the  opinion  of  the  board,  such  advice' 
may  tend  to  the  preservation  and  improvement  of  the  public  health." 
Quarantine  was  to  be  a special  object  of  the  board's  attention, 
especially  the  establishment,  if  possible,  of  a federal  quarantine 
system  which  would  preserve  the  legitimate  commercial  interests  of 
ike  several  States  and  their  seaports.  A quarantine  law  passed  in 
1879  provides  that  all  vessels  coming  from  aDy  foreign  nort  where 
contagious  or  infectious  diseases  exist  shall  obtain  a bill  of  health 
from  tha  consular  officer  of  the  United  States  at  the  port  of  sailing. 
One  of  the  principal  functions  of  the  national  board  of  health  hitherto 
|tas  been  to  institute  scientific  inquiries  into  the  nature  and  causation 
tf  diseases  of  national  importance,  such  as  malarial  fever.  Among 
the  acknowledged  desiderata  in  the  national  sanitary  law  of  the 
United  States  are  a uniform  carrying  out  of  the  practice  of  vaccina- 
tion— thfre  is  no  vaccination  law  in  certain  States,  and  in  others  it 
!•  imjsrfectly  applied — and  a uniform  system  of.  registration  of 
births  and  deaths.  See  Bowditch,  Public  Hygiene  m America, 
together  tvilh  a Digest  of  American  Sanitary  Law  (by  Pickering), 
lJoaton,  1877 ; Billings,  'introduction  to  Hygiene  and  Public  Health , 
•dlted  by  Buck  (Kng.  cd.,  London),  and  in  the  Transactions  of  the 
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Jute  rant.  Medical  Congress,  l/ondou,  1880,  vol.  iv.,  sect.  “Public 
Health." 

Public  Health  Lair  qf  other  Countries. — In  France  there  is 'a 
council  of  health  for  each  district,  composed  of  medical  jnwc- 
titinners,  pin  rmscista,  engineers,  and  otlwr  experts,  its  function 
being  purely  advisory  with  rcsjicct  to  nuisances,  unwholesome 
dwellings,  schools,  food,  drugs,  epidemics,  ami  tho  like.  The 
executive  power  rests  with  the  prefect  (to  lio  carried  out  by  the 
]>olire),  and  is  often  not  put  in  motion  even  when  advice  is 
tendered.  In  Paris  there  are  two  heads  of  executive,  the  prefect  of 
the  Seine  and  the  prefect  of  police.  The  minister  of  agriculture 
and  roiiimcive  in  responsible  to  tho  chambers.  In  Prussia  there  ia 
a certain  amount  of  bureaucratic  care  of  the  public  health  under  tho 
ministry  for  ecclesiastical,  educational,  and  medical  affairs.  Tha 
minister  is  advised  by  a scientific  commission  ( IV isscvschafllicho 
Deputation  far  das  Medic  in  aheesen) ; and  there  is  a suhorditiatdi 
board  for  cadi  province,  and  a medical  officer  for  each  dUtiict 
or  town  ( Ktritpbjsikus , or  Siadtphysil  vi).  Numerous  offences 
against  the  public  health  are  defined  in  the  code,  and  |Kualties  fixed 
(•ee  Eulcnhcrg's  work,  taken  from  official  sources,  Das  Medicinal - 
icemn  in  P-cusscn,  Berlin,  1874). 

2.  Tho  lunacy  laws  have  been  fully  treated  of  in  a 
special  section  of  the  article  Insanity  (7.*.).  By  an  Act 
of  1870  habitual  drunkards  have  been  placed  in  a position 
somewhat  analogous  to  that  of  lunatics,  nnd  there  are  now 
existing  certain  licensed  asylums  for  their  deteution. 

3.  The  Acta  relating  to  the  status  of  the  medical  profes- 
sion ok  known  ns  the  Medical  ActR.  Tho  principnl  measure, 
passed  in  1838,  created  n body  of  twenty-four,  called  tlie 
general  council  of  medical  education  nnd  registration ; by 
a subsequent  Act  the  council  received  a charter  of  incor- 
poration, so  that  it  might  draw  up,  and  become  the  publisher 
and  proprietor  of,  a list  and  description  of  officinal 
drugs,  which  should  be  called  the  British  Pharmacopoeia, 
and  should  supersede  previous  pharmacoiKfcias.  The 
principal  duty  of  the  medical  council  in  to  keep  a register 
of  qualified  medical  practitioners.  The  preamble  of  the 
Act  by  which  the  medical  register  was  created  nsserts  tho 
desirability  of  those  in  want  of  medical  aid  being  able  to 
distinguish  qualified  from  unqualified  practitioners;  and 
those  whose  names  are  on  the  register  are  alone  presumably 
qualified.  To  bo  a registered  medical  practitioner  confers 
a certain  positive  legal  status  (right  to  sue  for  fees,  hold 
appointments,  give  certificates,  drc.);  but  there  is  nothing 
in  the  English  law  to  prevent  any  person  whomsoever  from 
practising  medicine  and  taking  fees,  provided  he  doc*  not 
assume  misleading  titles.  Those  who  nre  entitled  (on  pay- 
ment of  five  pounds)  to  have  their  names  inserted  in  the 
medical  register  are  graduates  in  medicine  or  surgery 
of  the  universities  of  the  United  Kingdom,  licentiates, 
members,  or  fellows  of  the  Royal  Colleges  of  Physicians  or 
Surgeons  in  London,  Dublin,  and  Edinburgh,  licentiates  or 
fellows  of  the  Faculty  of  Physicians  nnd  Burgeons  of 
Glasgow,  and  licentiates  of  the  Apothecaries’  Halls  of 
London  and  Dublin.  The  council  consid*  of  the  repre- 
sentatives of  those  bodies,  of  six  crown  nominees,  nnd 
the  president.  The  medical  council  i»o*se*%cs  certain 
judicinl  and  executive  powers  over  tho  names  on  its 

| register;  if,  after  due  inquiry,  a registered  practitioner 
be  judged  by  the  medical  council  to  have  been  guilty  of 
iufamous  conduct  in  any  professional  respect,  the  medical 
council  may,  if  they  see  fit,  direct  their  registrar  to  erase 
the  practitioner's  name  from  tho  register.  The  medical 
council  keeps  also  a register  (unpublished)  of  medical 
students ; whoever  has  passed  a recognized  examination  in 
arts,  and  has  forwarded  a certificate  signed  by  a teacher 
of  mcdicino  that  he  has  boun  tide  begun  the  study  of 
medicine,  is  entitled  to  have  bis  name  entered  in  the 
register  of  students  of  medicine,  with  the  date  of  his  com- 
mencement. The  object  of  the  students'  register  is  merely 
to  provide  a common  and  convenient  record  of  the  date  of 
commencement  of  medical  study,  and,  by  implication,  of 
tbe  fact  that  the  examination  in  arts  has  been  passed. 

The  medical  council  owes  its  title  of  a “council  of  eduaw 
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tioa  ” to  certain  powers  possessed  by  it  of  visiting  the 
examinations  of  the  universities  and  corporations,  and 
certain  ill-defined  powers  of  visiting  the  medical  school* 
The  council  may,  if  they  see  fit,  report  to  the  privy  council 
any  deficiencies  that  they  may  have  discovered  in  the  ’ 
teaching  or  examining,  and  the  privy  council  may  proceed 
to  further  step*  But,  beyond  publishing  the  reports  of 
their  visitations,  the  medical  couucil  do  not  appear  to 
have  had  occasion  to  put  the  machinery  in  force.  The 
state  has  not  otherwise  interfered  to  prescribe  the  subject- 
matter  or  the  minimum  standard  of  medical  education, 
although  there  has  been  at  least  one  unsuccessful  attempt 
by  the  Qovemment  of  the  dAy  to  establish  a uniform 
minimum.  By  an  Act  of  1876  parliament  has  interposed 
to  affirm  the  principle  that  women  are  entitled  to  become 
registered  practitipnera  of  medicine. 

Under  the  Dentists'  Act  of  1878  the  profession  of 
dentistry  acquired  a legal  status  corresponding  to  that  of 
the  medical  profession,  the  general  medical  council  having 
charge  of  its  register  also. 

Pharmaceutical  chemists  are  now  licensed  under  an  Act 
passed  in  1876  ; since  that  date  licences  are  granted  only 
to  those  who  pass  either  the  minor  or  the  major  examina- 
tion of  the  Pharmaceutical  Society  of  Great  Britain,  a 
Pharmacy  Act  for  Irelaud  (1876)  having  corresponding 
provisions. 

The  Medical  Pre/tssion  in  other  Countries. — In  the  United 
States  ‘ there  are  nan  ally  no  restriction*  upon  the  practice  of 
medicine,  and  in  only  a few  of  th*  State*  has  the  medical  profession 
any  legal  standing.  The  ordinary  medical  title  is  that  of  doctor  of 
medicine,  and  that  degree  is  conferred  by  a large  number  of  institu- 
tions after  a curriculum  of  atody  that  varies  much  in  length,  and 
after  examinations  that  are  equally  various  as  tests  of  proficiency. 
In  France  the  medical  profession  is  divided  into  tvro  grades : those 
in  the  higher  grade  are  aj)  doctors  of  medicine  of  the  faculties  of 
Paris,  Lille,  Nancy,  Bordeaux,  Lyons,  or  Montpellier;  thoao  iu  the 
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lower  grade  are  ojlcitn  r It  sanU.  I u Germany  the  titfh l\o  practise  is 
conferred  by  a state  licence  granted  ou  passing  the  stoats- ezanxen: 
the  examination,  which  is  almost  entirely  oral  and  practical,  may  be 
teased  in  stages  at  any  one  of  the  universities  in  the  empire,  the  pro- 
lessors  of  anatomy,  physiology,  and  pathological  anatomy  being 
practically  ex  ojficio  examiners,  while  the  other  examine**  are  very 
frequently  also  professors  in  the  medical  faculty.  The  staatiexamen 
Ls  usually  passed  before  the  candidate  seeks  tfio  degree  of  doctor  of 
medicine;  that  degree  is  almost  always  taken  by  those  who  pass  the 
examination  for  the  state  licence,  and  it  is  usually  conferred  after  a 
more  or  less  formal  examination  of  the  candidate  oe fore  the  medical 
faculty,  and  on  the  approval  of  his  thesis.  In  Austria,  the  right  to 
practise  is  carried  by  the degree  of  doctor  of  medicine;  there  is  no 
separate  state  licence,  and  no  examination  except  that  of  the  medical 
faculty  of  the  universities  (see  Billroth’s  Lejire*  and  Lernen  der 
medieinischea  iV issenschaftea,  Berlin,  1878).  In  most  Continental 
countries  there  are  penalties  directed  in  effect  against  practising 
medicine  without  the  state  licence,  or  the  university  degree  equiva- 
lent thereto,  and  in  Franc*  the  law  now  extends  to  resident  foreign 
practitioner*  who  have  qualified  only  in  their  own  countir.  The 
regulations  for  the  practice  of  pharmacy  in  Germany  and  other  Con- 
tinental countries  nave  long  been  of  a very  stringent  kind.  The 
training  and  licensing  of  miuwives  ia  also  under  state  control. 

4.  Lastly,  the  state  has  interposed  to  restrict  the 
“practice”  of  anatomy  and  physiology.  By  the  Anatomy 
Act  of  1832  (amended  in  1871)  licences  are  required  for 
schools  of  anatomy,  as  well  as  licences  for  teachers,  “ to 
practise  anatomy.”  Licensed  teachers  of  anatomy  are 
empowered  to  receive  subjects  for  dissection  under  certain 
condition*  The  Act  is  administered  by  the  homo  office, 
with  a staff  of  four  inspectors  of  anatomy,  one  for  the 
metropolis,  one  for  provincial  medical  schools  in  England, 
and  one  each  for  Ireland  and  Scotland.  The  Act  restricting 
the  practice  of  physiology  is  the  Vivisection  Act  of  1876; 
it  is  intended  for  the  protection  of  vertebrate  animals  liable 
to  be  employed  alive  in  physiological  experiments,  and  it 
resorts  to  a controlling  machinery  of  licence  and  inspection 
similar  to  that  of  the  Anatomy  Act,  and  under  the  same 
Government  department.  (c.  c.) 


PART  n.— HISTORY. 

The  history  of  medicine  falls  naturally  under  two  heads,  (quoted  by  Welcker  and  Haeser)  that  the  duties  of  these 
or  might  be  conceivably  written  from  two  different  points  two  were  not  precisely  the  same.  Machaon’s  task  was  more 
of  view.  It  might  be  a history  nf  the  medical  profession  especially  to  heal  injuries,  while  Podalirins  had  received  from 
or  a history  of  medical  doctrine, — in  other  words,  the  I his  father  the  gift  of44  recognizing  what  was  not  visible  to  the 
history  of  medicine  iu  its  relation -to  society  or  in  its  | eye,  and  tending  what  could  not  be  healed.”  In  other  words, 
relation  to  science.  We  shall  here  deal  chiefly  with  the  j a rough  indication  is  seen  of  the  separation  of  medicine  and 
history  of  medical  knowledge,  remembering  also  that  the  j surgery.  Asclepius  appears  in  Homer  as  a Thessalian  king, 
histories  of  anatomy,  of  physiology,  and  of  Burgery  are  | not  as  a god,  though  in  later  times  divine  honours  were 
dealt  with  in  the  articles  referring  to  those  subject*  Bat  [ paid  to  him.  There  is  no  sign  in  the  Homeric  poems  of 
a still  more  trenchant  limitation  is  necessary  to  preserve  the  sutordioatiou  of  medicine  to  religion  which  is  seen  in 
the  unity  of  the  subject.  Attention  can  be  given  to  so  aucient  Egypt  and  India,  nor  are  priests  charged,  as  they 
much  only  of  the  history  as  is  directly  antecedent  to  and  were  in  those  countries,  with  medical  functions,— all  cir- 
leada  up  to  the  medical  science  of  modem  Europe.  For  cumstances  which  throw  grave  doubts  on  the  commonly 
this  purpose,  the  history  of  medicine  must  start  with  the  received  opinion  that  medicine  derived  its  origin  in  all 
earlier  period  of  Greek  civilization.  countries  from  religious  observance* 

Medicine  as  Portrayed  in  the  Uoineric  Poems. — In  tbe  j Although  the  actual  organization  of  medicine  among 
state  of  society  pictured  by  Homer  it  is  clear  that  : the  Homeric  Greeks  was  thus  quite  distinct  from  religion, 
medicine  has  already  had  a history.  We  find  a distinct  the  worship  of  Asclepius  (or  rEsculapius)  as  the  god  of 
and  organized  profession ; we  find  a system  of  treatment,  i healing  demands  some  notice.  This  cult  spread  very 
especially  in  regard  to  injuries,  which  it  must  have  been  | widely  among  the  Greeks  ; it  had  great  civil  importance, 
the  work  of  long  experience  to  frame ; we  meet  with  a ! and  lasted  even  into  Christian  times ; but  there  is  no 
nomenclature  of  parts  of  the  body  substantially  the  same  j reason  to  attribute  to  it  any  special  connexion  with 
(according  to  Daremberg)  as  that  employed  long  afterwards  j the  development  of  tbe  science  or  profession  of  medicine, 
iu  the  writings  of  Hippocrates ; in  short,  we  find  a science  1 Sick  persons  repaired,  or  were  conveyed,  to  the  temples  of 
and  an  organization  which,  howover  imperfect  as  compared  i Asclepius  iu  order  to  be  healed,  just  as  in  modern  times 
with  those  of  later  times,  are  yet  very  far  from  being  in  their  | relief  is  sought  by  a devotional  pilgrimage  or  from  the 
beginning.  The  Homeric  heroes  themselves  are  represented  | waters  of  some  sacred  spring,  and  then  as  now  the  healiog 
as  having  considerable  skill  in  surgery,  and  as  able  to  influence  was  sometimes  sought  by  deputy.  The  sick 
attend  to  ordinary  wounds  and  injuries,  but  there  is  also  person,  or  his  representative,  after  ablution,  prayer,  and 
a professional  class,  represented  by  Machaon  and  Podalirius,  sacrifice,  was  made  to  sleep  on  the  hide  of  the  sacrificed 
the  two  sons  of  Asclepius,  who  are  treated  with  great  re-  animal,  or  at  the  feet  of  the  statue  of  the  god,  while  sacred 
spect  It  wodld  appear,  too,  from  tho  JSthiopie  of  Arc  bin  us  2 rites  were  performed.  In  his  sleep  (incubatio,  tynai- 
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ppnc)  toe  appropriate  remedy  wa°  indicated  by  a dream. 
Moral  or  dietetic  remedies  were  more  often  prescribed  than  , 
drugs.  The  record  of  the  cure  was  inscribed  on  the 
columns  or  walls  of  the  temple ; and  it  has  been  thought 
that  in  this  way  was  introduced  the  custom  of  11  recording 
cases,”  and  that  the  physicians  of  the  Hippocratic  school 
thus  learnt  to  accumulate  clinical  experience.  But  the 
priests  of  Asclepius  were  not  physicians.  Although  the 
latter  were  often  called  Asdepiads,  this  was  in  the  first 
place  to  indicate  their  real  or  supposed  descent  from  Ascle- 
pins,  and  in  the  second  place  as  a .complimentary  title. 
No  medical  writing  of  antiquity  speaks  of  the  worship  of 
Asclepius  in  such  a way  as  to  imply  any  connexion  with 
the  ordinary  art  of  heeding.  * The  two  systems  appear  to 
have  existed  side  by  side,  but  to  have  been  distinct,  and  if 
they  were  ever  united  it  must  have  been  before  the  times 
of  which  we  have  any  record.  The  theory  of  a develop- 
ment of  Greek  medicine  from  the  rites  of  Asclepius,  though 
defended  by  eminent  name3,  roust  accordingly  be  rejected. 

Development  of  Medicine  t»  Greece. — It  is  only  from  non- 
medical writers  that  anything  is  known  of  the  development 
•f  medicine. in  Greece  before  the 'age  of  Hippocrates.  The 
elaborate  collections  made  by  Daremberg  of  medical 
notices  in  the  poets  and  historians  illustrate  the  relations 
of  tbo»profession  to  society,  but  do  little  to  prepare  us  for 
the  Hippocratic  period.  Nor  is  much  importance  to  l>e 
attached  to  the  influence  of  the  philosophical  sects  on 
medicine  except  as  regards  the  school  of  Pythagoras.  That  I 
philosopher  and  several  of  his  successors  were  physicians,  | 
but  we  do  not  know  in  what  relation  they  stood  to  later 
medical  schools.  We  must  therefore  hasten  onward  to  i 
the  age  of  Pericles,  in  which  Hippocrates,  already  called 
“ the  Great,”  was  in  medicine  as  complete  a representative 
of  the  highest  efforts  of  the  Greek  intellect  as  were  hie 
contemporaries  the  great  philosophers,  orators,  and  trage- 
dians. The  medical  art  as  we  now  practise  it,  the 
character  of  the  physician  as  we  now  understand  it,  both 
date  for  us  from  Hippocrates.  The  justification  of  this 
atetement  is  found  in  the  literary  collection  of  writings 
known  by  his  name.  • Of  these  certainly  many  are  falsely 
ascribed  to  the  historical  Hippocrates  of  Cos ; others  are 
almost  as  certainly  rightly  so  ascribed ; others  again  are 
clearly  works  of  his  school,  whether  from  his  hand  or 
not  Bat  which  are  to  be  regarded  as  the  “ genuine  works  " 
is  still  uncertain,  and  authorities  are  conflicting.  There 
are  clearly  two  schools  represented  in  the  collection, — that 
of  Cnidus  in  a small  proportion,  and  that  of  Coe  in  far 
the  larger  number  of  the  works.  The  lattor  was  that  to 
which  Hippocrates  belonged,  and  where  he  gave  instruction; 
and  accordingly  it  may  be  taken  that  works  of  this  school, 
when  not  obviously  of  a different  date,  are  Hippocratic  in 
doctrine  if  not  in  actual  authorship. 

Hippocratic  Medicine . — The  first  grand  characteristic 
of  Hippocratic  medicine  is  the  high  conception  of  the 
duties  and  status  of  the  physician,  shown  in  the  celebrated 
**  Oath  of  Hippocrates  ” and  elsewhere, — equally  free  from 
the  mysticism  of  a priesthood  and  the  vulgar  pretensions 
of  a mercenary  craft.  So  matured  a professional  sentiment 
may  perhaps  have  been  more  the  growth  of  time  and 
organization  than  the  work  of  an  individual  genius,  but 
certainly  corresponds  with  the  character  universally  attri- 
buted to  Hippocrates  himself.  The  second  great  quality 
is  the  singular  artistic  skill  and  balance  with  which  the 
Hippocratic  physician  used  such  materials  and  tools  as  he 
Doesessed.  Here  we  recognize  the  true  Greek  trwftpoawij. 
But  this  artistic  completeness  was  closely  connected  with 
the  third  cardinal  virtue  of  Hippocratic  medicine, — the  clenr 
recognition  of  disease  as  being  equally  with  life  a process 
governed  by  what  we  should  now  call  natural  laws,  which 
could  be  known  by  observation,  and  which  indicated  the 
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spontaneous  and  normal  direction  of  recovery,  by  following 
which  alone  could  the  physician  succeed.  In  the  fourth 
place,  these  views  of  the  “natural  history  of  disease”  (in 
modern  language)  led  to  habits  of  minute  observation 
and  accurate  interpretation  of  symptoms,  in  which  the 
Hippocratic  school  was  unrivalled  in  antiquity,  aud  has 
been  the  model  for  all  succeeding  ages,  so  that  even  ia 
these  dayB,  with  our  enormous  advances  iu  knowledge,  the 
true  method  of  clinical  medicine  may  be  said  to  he  tbs 
method  of  Hippocrates. 

) The  actual  scionce  of  the  "Hippocratic  school  was  of 
course  very  limited.  In  anatomy  and  physiology  little  ad- 
vance hod  been  made,  and  so  of  pathology  in  the  sense  of 
an  explanation  of  morbid  processes  or  knowledge  of  diseased 
structures  there  could  be  very  little.  The  moat  valuable 
intellectual  possession  was  a large  mass  of  recorded  observa- 
tions in  individual  cases  and  epidemics  of  disease.  * “Whether 
these  observations  Wfere  systematic  or  individual,  and  how 
they  were  recorded,  are  points  of  which  we  are  quite 
ignorant,  as  the  theory  that  the  votive  tablets  in  the  temples 
supplied  such  materials  must  be  abandoned. 

Though  the  Hippocratic  medicine  was  so  largely  lounded 
on  observation,  it  would  be  an  error  to  suppose  that  dogma 
or  theory  had  no  place.  The  dominating  theory  of  disease 
was  the  humoral,  which  has  never  since  ceased  to  influence 
medical  thought  and  practice.  According  to  this  celebrated 
theory,  the  body  contains- four  humours, — blood,  phlegm, 
yellow  bile,  and  black  bile,  a right  proportion  and  mixture 
of  which  constitute  health ; improper  proportions  or  irre^ 
gular  distribution,  disease.  It  is  doubtful  whether  the 
treatise  iu  which  this  theory  is  fully  expounded  (wcpl  ^vertot 
hvOpdarov)  is  as  old  as  Hippocrates  himself ; but  it  was  re- 
garded oa  a Hippocratic  doctrine,  and,  when  takou  up  and 
expanded  by  Galen,  its  terms  not  only  became  the  common 
property  of  the  profession,  but  passed  Into  general  literature 
and  common  language.  Another  Hippocratic  doctrine,  the 
influence  of  which  is  not  even  yet  exhausted,  is  that  of 
the  healing  power  of  nature.  Not  that  Hippocrates  taught, 
as  he  was  afterwards  reproached  with  teaching,  that  nature 
is  sufficient  for  the  care  of  diseases ; for  he  held  strongly 
the  efficacy  of  art  But  he  recognized,  at  least  in  acute 
diseases,  a natural  process  which  the  humours  went 
through, — being  first  of  all  crude,  then  passing  through 
eoction  or  digestion,  and  finally  being  expelled  by  resoln- 
tion  or  criei * through  one  of  the  natural  channels  of  the  body. 
The  duty  of  the  physician  was  to  foresee  these  changes,  “ to 
assist  or  not  to  hinder  them,”  so  that  “ the  sick  man  might 
conquer  the  disease  with  the  help  of  the  physician."  The 
times  at  which  crises  were  to  be  expected  were  naturally 
looked  for  with  anxiety ; and  it  was  a cardinal  point  in 
the  Hippocratic  system  to  foretell  them  with  precision. 
Hippocrates,  influenced  as  is  thought  by  the  Pythagorean 
doctrines  of  number,  taught  tbat  they  were  to  be  expected 
on  days  fixed  by  certain  numerical  rules,  in  some  cares 
on  odd,  in  others  on  even  numbers, — the  celebrated 
doctrine  of  “ critical  days."  This  false  precision  can  havo 
bad  no  practical  value,  but  may  have  enforced  habits  of 
minute  observation.  It  follows  from  what  has  been  said 
tbat  prognosis,  or  the  art  of  foretelling  the  course  snd 
event  of  the  disease,  was  a strong  point  with  the  Hip- 
! pocratjc  physicians.  In  this  they  have  perhaps  never  been 
j excelled.  Diagnosis,  or  recognition  of  the  disease,  must 
have  been  necessarily  imperfect,  when  no  scientific 
nosology,  or  system  of  disease,  existed,  and  the  knowledge 
of  anatomy  was  quite  inadequate  to  allow  of  a precise 
determination  of  the  seat  of  disease ; but  symptoms  were 
no  doabt  observed  and  interpreted  skilfully.  Tbe  pulse 
is  not  spoken  of  in  any  of  the  works  now  attributed 
to  Hippocrates  himself,  though  it  is  mentioned  iu  other 
works  of  the  collection. 
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In  the  treatment  of  dieeaae,  the  Hippocratic  school 
attached  great  importance  to  diet,  the  variations  necessary 
in  different  diseases  being  minutely  defined.  Medicines 
were  regarded  as  of  secondary  importance, but  not  neglected, 
two  hundred  and  sixty-five  drugs  being  mentioned  at 
different  places  in  the  Hippocratia  works  Blood-letting 
was  known,  but  not  greatly  practised.  The  highest 
importance  was  attached  to  applying  all  remedies  at  the 
right  moment,  and  the  general  principle  enforced  of 
making  all  influences — internal  and  external — cooperate 
fur  the  relief  of  the  patient.  The  principles  of  treatment 
just  mentioned  apply  more  especially  to  the  cure  of  acute 
diseases ; but  they  are  the  most  salient  characteristics  of  the 
Hippocratic  school.  In  chronic  cases  diet,  exercise,  end 
natural  methods  were  chiefly  relied  upon. 

The  school  of  Cnidus,  as  distinguished  from  that  of  Cos, 
of  which  Hippocrates  i»  the  representative,  appears  to  have 
differed  in  attaching  more  importance  to  the  differences  of 
special  diseases,  and  to  have  made  more  ose  of  drugs.  A 
treatise  on  the  diseases  of  women,  contained  in  the 
Hippocratic  collection,  and  of  remarkable  practical  value, 
Is  attributed  to  this  school. 

The  above  sketch  of  Hippocratic  medicine  still  make 
It  leas  necessary  to  dwell  upon  the  details  relating  to  sub- 
sequent medical  schools  or  sects  in  ancient  times  The 
general  conceptiou  of  the  physicisn’a  aim  and  task 
remained  the  same,  though,  as  knowledge  increased, 
there  was  much  divergence  both  in  theory  and  practice, — 
even  opposing  schools  were  found  to  bo  developing  some 
port  of  the  Hippocratic  system.  Direct  opponents  or 
repudiators  of  the  authority  of  Hippocrates  were  rare,  all 
generally  appealing  to  his  authority.  Bat,  insensibly,  the 
least  valuable  part  of  the  Hippocratic  work,  the  theory,  was 
made  permanent;  the  moat  valuable,  the  practical,  neglected. 

PotUdippocralic  Mediciut. — After  Hippocratee  the  pro- 
grees  of  medicine  in  Greece  does  not  call  for  any  special 
remark  in  each  a sketch  as  this,  bat  mention  must  be 
mads  of  one  great  name.  Though  nene  of  Aristotle’s 
writings  are  strictly  medical,  he  has  by  his  researches  in 
anatomy  and  physiology  contributed  greatly  to  the  progress 
of  medicine.  It  should  also  be  remembered  that  he  was 
of  an  Asclepiad  family,  and  received  that  partly  medical 
education  which  was  traditional  in  such  families,  and  also 
himself  is  said  to  have  practised  medicine  as  an  amateur. 
Moreover,  his  works  on  natural  history  doubtless  furthered 
the  progress  among  the  Greeks  of  sciences  tributary  to 
medicine,  though  the  only  specimens  of  such  works 
which  have  come  down  to  us  from  the  Peripatetic  school 
are  those  of  Theophrastus,  who  may  be  considered  the 
founder  of  the  scientific  study  of  botany.  Among  his 
encyclopedia  writings  were  some  on  medical  subjects,  of 
which  fragments  only  have  been  preserved.  The  Peripatetic 
school  may  have  been  more  favourable  to  the  development 
of  medicine,  as  of  other  departments  of  natural  knowledge, 
than  any  other ; but  there  is  no  evidence  that  any  of  the 
philosophical  schools  had  important  influence  on  the  pro- 
gress of  medicine  The  fruit  of  Aristotle’s  teaching  and 
oxsmplo  was  seen  later  on  in  the  schools  of  Alexandria. 

The  century  after  the  death  of  Hippocrates  is  a time 
almost  blank  in  medical  annals.  It  is  probable  that  the 
science,  like  others,  shared  in  the  general  intellectual 
decline  of  Greece  after  the  Macedonian  supremacy;  but 
the  works  of  physicians  of  the  period  are  almost  entirely 
lost,  and  wore  so  even  in  the  time  of  Galen.  Galea 
classes  them  all  as  of  the  dogmatic  school ; bat,  whatever 
may  have  been  their  characteristics,  they  are  of  no  import- 
ance in  the  history  of  the  science 

Alexandrian  8ch»ol  of  M-dicinr. — The  dispersion  of 
Greek  science  and  intellectual  activity  through  the  world 
by  the  conquests  of  Alexander  and  his  successors  led  to 
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the  formation  of  more  then  one  learned  centre,  in  which 
medicine  among  other  sciences  was  represented.  Perga- 
mom  was  early  distinguished  for  its  medical  school;  but  in 
this  as  in  other  respects  its  reputation  was  ultimately 
effaced  by  the  more  brilliant  fame  of  Alexandria.  It  is 
here  that  the  real  continuation  and  development  of  Hippo- 
cratic medicine  can  be  traced. 

In  one  department  tire  Alexandrian  school  rapidly  sur- 
passed its  Greek  original,  namely,  in  the  study  of  anatomy. 
The  dissection  of  the  human  body,  of  which  some  doubtful 
traces  or  hints  only  sre  found  in  Greek  times,  was 
assiduously  carried  out,  being  favoured  or  even  suggested 
perhape  by  the  Egyptian  eastern  of  disembowelling  and 
embalming  the  bodies  of  the  dead.  There  is  no  doubt 
t{rat  the  organs  were  also  examined  by  opening  the  bodies 
of  living  persons, — criminals  condemned  to  desth  being 
given  over  to  the  anatomists  for  this  purpose. 

Two  eminent  names  stand  in  the  first  rank  as  leaders 
of  the  two  earliest  schools  of  medicine  which  arose  in 
Alexandria,  Herophilns  and  Erasistratus, 

Herophilaa  was  a Greek  of  Chalcedon,  a pupil  of  the 
schools  both  of  Cos  and  of  Cnidus.  He  was  especially 
noted  for  hit  profound  researches  in  anatomy  (see  vol.  L 
p.  802),  and  in  the  knowledge  and  practice  of  medicine 
he  appears  to  have  been  equally  renowned.  He  professed 
himself  a close  adherent  of  Hippocrates,  and  adopted  his 
theory  of  the  humours.  He  also  made  extensive  use  of 
drugs,  and  of  bleeding.  The  reputation  of  Hcrophilus  is 
attested  by  the  fact  that  four  considerable  physicians  wrote 
works  about  him  and  hit  writings,  and  he  is  farther  spoken 
of  with  the  highest  respect  by  Galen  and  Celsus.  By  the 
general  voice  of  the  medical  world  of  antiquity  he  was 
placed  only  second  to  Hippocrates. 

Erasistratus  was  the  contemporary  and  rival  of 
Herophilus.  Little  is  known  of  his  life,  except  that  he 
spent  some  time  at  the  court  of  Soleucua  Nicator  at 
Antioch  before  coming  to  Alexandria,  and  that  he  culti- 
vated anatomy  late  in  life,  after  ha  had  taken  up  his  abode 
in  the  latter  city.'  His  numerous  works  are  also  almost 
entirely  lost,  fragments  only  being  preserved  by  Galen 
and  others.  Erasistretoa,  instead  of  foliowring  Hippocrates 
as  Herophilus  did,  deprecisted  him,  and  seems  to  hsve 
been  rather  aggressive  and  independent  in  hie  views.  He 
appears  to  have  leaned  to  mechanical  explanations  of  the 
symptoms  of  disease,  as  was  especially  the  case  with 
inflammation,  of  which  be  gave  the  first  rational,  though 
necessarily  inadequate,  theory. 

The  two  schools  composed  of  tne  followers  of  Herophilus 
end  Erasistratus  respectively.  long  divided  between  them 
the  • medical  world  of  Alexandria.  The  names  of  many 
prominent  members  of  both  sects  have  been  preserved,  but 
it  would  be  useless  to  repeat  them.  The  Herophiliets  still 
reverenced  the  memory  of  Hippocrates,  and  wrote  numerous 
commentaries  on  his  works.  They  produced  many  eminent 
anatomists,  bat  in  the  end  seem  to  havo  become  lost  in 
theoretical  subtleties,  and  to  have  maintained  too  high  a 
standard  of  literary  cultivation.  The  school  of  Eraaistratua 
was  less  distinguished  in  anatomy  than  that  of  Herophilns, 
but  paid  more  attention  to  the  special  symptoms  of 
diseases,  and  employed  a great  variety  of  drugs.  It  wss 
longer-lived  than  that  of  Herophilns,  for  it  still  numbered 
many  adherents  in  the  2d  century  after  Christ,  a century 
after  the  latter  had  become  extinct 

The  Erasistrateons  paved  the  way  t what  was  in  some 
respects  the  most  important  school  which  Alexandria  pro- 
duced, that  kuowri  as  the  empiric,  which,  though  it  recog- 
nixed  no  master  by  name,  may  be  considered  to  have  been 
founded  by  Philinua  of  Cos  (280  B.C.),  a pupil  of 
Herophilns ; bat  Serapion,  m great  name  in  antiquity,  and 
Glaucias  of  Taxentum,  who  traced  the  empirical  doctrine 
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back  to  tbe  writings  of  Hippocrates,  are  also  named  among  practical  aide  it  conformed  pretty  closely  to  the  Stoic  rule 
ha  founders.  The  moat  striking  peculiarity  of  tbe  empirics  of  life,  thus  adapting  itself  to  the  leanings  of  the  better 
was  that  they  rejected  anatomy,  regarding  it  aa  useless  to  stamp  'of  Homans  in  the  later  times  of  the  republic, 
inquire  into  the  causes  of  things,  and  thus,  aa  they  con-  According  to  Asclepiades  all  diseases  depended  upon 
tended,  beiog  the  more  minute  in  their  observation  of  the  alterations  in  the  size,  number,  arrangement,  or  movement 
actual  phenomena  of  disease.  They  professed  that  their  of  tbe  11  atoms,”  of  which,  according  to  the  doctrine  of 
whole  practice  was  based  upon  experience,  to  which  word  Epicurus,  the  body  consisted.  These  atoms  were  united 
they  gave  a special  meaning.  Three  sources,  and  three  into  passages  (iropot)  through  which  the  juices  of  the  body 
only,  could  experience  draw  from: — observation,  history  were  convoyed.  This  doctrine,  of  which  the  developments 
(Le.,  recorded  observation),  and  judgment  by  analogy,  need  not  further  be  followed,  was  important  chiefly  in  so 
These  three  bases  of  knowledge  were  known  as  the  far  that  it  was  perfectly  distinct  from,  and  opposed  to,  the 
“ tripod " of  the  empirics.  It  should  not,  however,  be  humoral  pathology  of  Hippocrates.  In  the  treatment  of 
forgotten  that  the  empirics  read  and  industriously  com-  disease  Asclepiades  attached  most  importance  ’to  diet, 
mentod  on  the  works  of  Hippocrates.  They  were  extremely  exercise,  passive  movements  or  frictions,  and  the  external 
successful  in  practical  matters,  especially  iu  surgery  and  use  of  cold  water, — in  short,  to  a modified  athletic  training, 
in  the  ubb  of  drugs,  and  a large  part  of  the  routine  know-  He  rejected  the  vis  vie dicalrix  natures,  pointing  out  that 
ledge  of  diseases  and  remedies  which  became  traditional  nature  in  many  cases  not  only  did  not  help  but  marred  the 
in  the  times  of  the  Roman  empire  is  believed  to  have  cure.  His  knowledge  of  disease  and  surgical  skill  were, 
been  derived  from  them.  In  the  2d  century  the  school  as  appears  from  tbe  accounts  given  by  Celsus  and  Ccelius 
became  closely  connected  with  tho  philosophical  sect  of  the  Aorelianua,  very  considerable.  Asclepiades  had  many 
Sceptics,  whose  leader,  Sextus,  was  an  empirical  physician,  pupils,  who  adhered  more  or  less  closely  to  his  doctrines, 
It  lived  and  flourished  far  beyond  this  time,  when  trani-  but  it  was  especially  one  of  them,  Themison,  who  gave 
planted  to  Rome,  not  leas  than  io  its  native  Alexandria,  permanence  to  the  teachings  of  hia  master  by  framing  out 
and  appeals  to  be  recognizablo  even  up  to  the  beginning  of  them,  with  some  modifications,  a new  system  of  medical 
of  the  Middle  Ages.  doctrine,  and  founding  on  this  basis  a school  which  lasted 

If  we  look  at  the  work  of  the  Alexandrian  schools  in  for  some  centuries  in  successful  rivalry  with  the  Hippoi ratio 
medicine  as  & w hole,  we  must  admit  that  the  progress  j tradition,  which,  as  we  have  seen,  was  up  to  that  time  the 
made  was  great  and  permanent.  The  greatest  service  ; prevailing  influence  in  medicine. 

rendered  to  medicine  was  undoubtedly  the  systematic  study  This  system  was  known  as  methodism,  its  adherents  as 
of  anatomy.  It  is  clear  that  the  knowledge  of  function  the  methodic!  or  methodists.  Its  main  principles  were 
(physiology)  did  not  by  any  means  keep  pace  with  the  that  it  was  useless  to  consider  the  causes  of  a disease,  or 
knowledge  of  structure,  and  this  was  probably  the  reasou  even  the  organ  affected  by  the  disease,  and  that  it  was  suffi- 
why  the  important  sect  of  tbe  empirics  were  able  entirely  cient  to  know  what  was  common  to  all  diseases,  viz.,  their 
to  dispense  with  anatomical  knowledge.  The  doctrines  of  common  qualities  (comraunitates,  Kxnvonjrts).  Of  these 
Hippocrates,  though  lightly  thought  of  by  the  ErasiBtra-  there  were  three  possible  forma— (1)  relaxation,  (2)  con- 
testis,  still  were  no  doubt  very  widely  accepted,  but  the  traction  of  tho  minute  passages  or  vopo t,  and  (3)  a mixed 
practice  of  the  Hippocratic  school  had  been  greatly  state,  partly  lax,  partly  constricted.  The  signs  of  these 
improved  in  almost  every  department, — surgery  and  morbid  states  were  to  be  found  iu  the  general  constitution 
obstetrics  being  probably  those  in  which  the  Alexandrian  of  the  body,  especially  in  tho  excretions.  Besides  this 
practitioners  could  compare  most  favourably  with  those  of  it  was  important  only  to  consider  whether  the  disease  was 
modem  times  We  have  now  to  trace  the  fortunes  of  this  acute  or  chronic,  whether  it  was  increasing,  declining,  or 
body  of  medical  doctrine  and  practice  when  transplanted  stationary.  Treatment  of  disease  was  directed  not  to  any 
to  Rome,  and  ultimately  to  the  whole  Roman  world.  special  organ,  nor  to  producing  the  crises  and  critical  dis- 

Roman  Medicine, — The  Romans  cannot  be  said  to  have  cnarges  of  the  Hippocratic  school,  but  to  correcting  the  mor- 
at  any  time  originated  or  possessed  an  independent  school  bid  common  condition  or  u community,”  relaxing  the  body 
of  medicine.  They  had  from  early  times  a very  compli-  if  it  was  constricted,  causing  contraction  if  it  was  too  lax, 
cated  system  of  superstitious  medicine,  or  religion,  related  to  and  in  the  “ mixed  state”  acting  according  to  the  pre- 
disease and  the  cure  of  disease,  borrowed,  as  is  thought,  dominant  condition.  This  simple  rule  of  treatment  was 
from  the  Etruscans;  and,  though  the  saying  of  Plinv  that  the  system  or  “method  ” from  which  the  school  took  ite 
the  Roman  people  got  on  for  six  hundred  years  without  name. 

doctors  was  doubtless  >an  exaggeration,  end  not,  literally  The  methodists  agreed  with  the  empirics  in  one  point, 
speaking,  exact,  it  must  be  accepted  for  the  broad  truth  in  their  contempt  for  anatomy ; but,  strictly  speaking,  they 
which  it  contains.  When  a medical  profession  appears,  were  dogmatists,  though  with  a dogma  different  from  that 
it  is,  so  far  as  we  are  able  to  trace  it,  as  an  importation  of  the  Hippocratic  school  Besides  Themison,  its  systematic 
iS  ®reece’  . founder,  the  school  boasted  many  physicians  eminent  in 

The  first  Greek  physician  whose  namo  Is  preserved  as  their  day,  among  whom  Thessalus  of  Tralles,  a half-educated 
having  migrated  to  Rome  was  Archagathus,  who  came  and  boastful  pretender,  was  one  of  the  most  popular.  He 
over  from  the  Peloponnesus  in  218  b c.  ; but  there  were  i reversed  tbe  Hippocratic  maxim  “art  is  long,”  promising 
probably  others  before  him.  When  Greece  was  made  a his  scholars  to  teach  them  the  whole  of  medicine  in  six 
Homan  province,  the  number  Of  such  physicians  who  sought  months,  and  had  inscribed  upon  bis  tomb  tarpoviiap,  aa 
their  fortunes  in  Rome  must  have  been  veiy  large.  The  being  superior  to  all  living  and  bygone  physicians 
bitter  words  of  M.  Porcius  Cato,  who  disliked  them  os  In  the  2d  century  a much  greater  name  appears  among 
he  did  other  representatives  of  Greek  culture,  are  evidence  the  methodista,  that  of  Soranus  of  Ephesus,  a physician 
of  this.  The  most  eminent  of  these  earlier  Greek  mentioned  with  praise  even  by  Tertullian  and  Augustine, 
physicians  at  Rome  was  Asclepiades,  the  friend  of  Cicero  who  practised  at  Rome  in  the  reigns  of  Trajan  and 
(bom  124  B.C.  atPrusa  in  Bithynia).  He  came  to  Rome  as  Hadrian.  Soranus  is  known  by  a work,  still  extant  in 
a young  man,  and  soon  became  distinguished  both  for  his  the  Greek  original,  on  the  diseases  of  women,  and  also 
medical  skill  and  his  oratorical  power.  He  introduced  a by  the  Latin  work  of  Ccelius  Aurelianus,  three  centuries 
system  which,  so  far  as  we  know,  was  his  own,  though  later,  on  acute  and  chronic  diseases,  which  is  based  upon, 
sounded  upon  the  Epicurean  philosophical  creed ; on  the  if  not,  as  some  think,  an  actual  translation  of,  the  chief 
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work  of  Somalia,  and  which  is  the  principal  source  of  our 
knowledge  of  the  methodic  school.  The  work  on  diseases 
of  women  is  the  only  complete  work  on  that  subject  which 
has  come  down  to  us  from  antiquity,  and  shows  remarkable 
fulness  of  practical  knowledge  in  relation  to  its  subjects 
It  is  notable  that  an  important  instrument  of  research,  the 
tpeculum,  which  has  been  reinvented  in  modem  times, 
was  used  by  Soranus ; and  specimens  of  still  earlier  date, 
showing  great  mechanical  perfection,  have  been  fonnd 
among  the  ruins  of  Pompeii.  The  work  on  acuto  and 
chronic  diseases  is  also  full  of  practical  knowledge,  but 
penetrated  with  the  theories  of  the  methodists. 

The  methodic  school  lasted  certainly  for  some  centuries, 
and  influenced  the  revival  of  medical  science  in  the  Middle 
Ages,  thongh  overshadowed  by  the  greater  reputation  of 
Galen.  It  was  the  first  definite  product  of  Greek  medicine 
on  Roman  soil,  but  was  destined  to  be  followed  by  others, 
which  kept  up  a more  or  less  successful  rivalry  with  it, 
and  with  the  Hippocratic  tradition. 

The  so-called  pneumatio  school  was  fonnded  by 
Atbenseus,  in  the  1st  century  after  Christ  According  to 
its  doctrines  the  normal  os  well  as  diseased  actions  of  the 
body  were  to  be  referred  to  the  operation  of  the  pneuma 
or  universal  soul  This  doctrine,  crudely  transferred  from 
philosophical  speculation,  was  intended  to  reconcile  the 
humoral  (or  Hippocratic)  and  solidist  (or  methodic)  schools; 
but  the  methodists  seem  to  have  claimed  Athenaeua  as  one 
of  themselves. 

The  conflicts  of  the  opposing  schools,  and  the  obvious 
deficiencies  of  each,  led  many  physicians  to  try  and  combine 
the  valuable  parts  of  each  system,  and  to  call  themselves 
eclectics:  Among  these  were  found  many  of  the  most 

eminent  physicians  of  Graeco -Roman  times.  It  may  be 
sufficient  to  name  Rufus  of  Ephesus,  and  Archigenes,  who 
is  mentioned  by  Juvenal 

Although  no  system  or  important  doctrine  of  medicine 
was  originated  by  the  Roman  intellect,  and  thongh  the 
practice  of  the  profession  was  probably  almost  entirely  in 
the  hands  of  the  Greeks,  the  most  complete  picture  which 
wo  have  of  medical  thought  and  activity  in  Roman  times 
in  due  to  a Latin  pen,  and  to  one  who  was,  in  all  prob- 
ability, not  a physician.  A.  Cosnelius  Cel  a us,  a Roman 
patrician,  who  lived  probably  in  the  first  century,  appears 
to  have  studied  medicine  as  a branch  of  general  know- 
ledge. Whether  he  was  a practising  physician  or  not 
has  been  a matter  of  controversy.  The  conclusion 
supported  by  most  evidence  seems  to  be  that  he 
practised  on  his  friends  and  dependants,  but  not  as  a 
remunerative  profession.  His  well-known  work,  De 
Mrtlicina , was  one  of  a series  of  treatises  intended  to 
embrace  all  knowledge  proper  for  a man  of  the  world.  It 
was  not  meant  for  the  physicians,  and  was  certainly  little 
read  by  them,  os  Celsus  is  quoted  by  no  medical  writer, 
and  when  referred  to  by  Pliny  is  spoken  of  as  an  author,  not 
a physician.  There  is  no  doubt  that  his  work  is  chiefly 
a compilation  ; and  Daremberg,  with  other  scholars,  has 
traced  a large  number  of  passages  of  the  Latin  text  to  the 
Creek  originals  from  which  they  were  translated.  In  the 
description  of  surgical  operations  the  vagueness  of  the 
language  seems  sometimes  to  show  that  the  author  hnd 
not  performed  such  himself ; but  in  other  parts,  and 
especially  in  Mb  historical  introduction,  he  speaks  with 
more  confidence;  and  everywhere  lie  compares  and  criticises 
with  learning  and  judgment  The  whole  body  of  medical 
literature  belonging  to  the  Hippocratic  and  Alexandrian 
times  is  ably  summarized,  and  a knowledge  of  the  state 
of  medical  science  up  to  and  during  the  times  of  the  author 
is  thus  conveyed  to  us  which  can  be  obtained  from  no  other 
source.  The  work  of  Celsna  is  thus  for  ns  only  second  in 
fcnportanee  to  the  Hippocratic  writings  aud  the  works  of 
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Galen ; but  it  is  valuable  rather  as  a part  of  the  history  oj 
medicine  than  as  the  subject  of  that  history.  It  forms  no 
link  in  the  general  chain  of  medical  tradition,  for  the 
simple  reason  that  the  influence  of  Celsus  (putting  aside  a 
few  scanty  allusions  in  mediaeval  times)  commenced  in  the 
16th  century,  when  his  works  were  first  discovered  in  mam- 
script  or  committed  to  the  press.  Since  then,  however,  he 
has  been  almost  up  to  onr  own  times  the  most  popular  and 
widely-read  of  all  medical  classics,  partly  for  the  qualities 
already  indicated,  partly  because  he  was  one  of  the 
few  of  those  classics  accessible  to  readers  of  Latin,  and 
partly  also  because  of  the  purity  and  classical  perfection  of 
his  language. 

Of  Pliny,  another  encyclopedic  writer,  a few  words 
must  be  said,  though  be  was  not  a physician.  In  his 
Natural  History  wo  find  as  complete  a summary  of  the 
popular  medicine  of  his  time  as  Celsus  gives  of  the 
scientific  medicine.  Pliny  disliked  doctors,  and  lost  no 
opportunity  of  depreciating  regular  medicine ; nevertheless 
he  bos  left  many  quotations  from,  and  many  details  about, 
medical  authors  which  are  of  the  highest  value.  He  is 
useful  to  ns  for  what  he  wrote  about  the  history  of  medi- 
cine, not  for  what  he  contributed.  Like  Celsus,  he  had 
little  influence  on  succeeding  medical  literature  or  practice. 

We  now  come  to  the  writer  who,  above  all  others, 
gathered  np  into  himself  the  divergent  and  scattered 
threads  of  ancient  medicine,  and  out  of  whom  again  the 
greater  part  of  modern  European  medicine  has  flowed. 
Galen  (see  voL  i 803  and  jl  23)  was  a man  furnished  with 
all  the  anatomical,  medical,  and  philosophical  knowledge 
of  his  time;  he  had  studied  all  kinds  of  natural  curiosities, 
and  hod  stood  in  near  relation  to  important  political  events ; 
he  possessed  enormous  industry,  great  practical  sagacity,  and 
unbounded  literary  fluency.  He  had,  in  fact,  every  quality 
necessary  for  an  encyclopaedic  writer,  or  even  for  a literary 
and  professional  autocrat  He  found  the  medical  profes- 
sion of  his  time  split  up  into  a number  ot  sects,  medical 
science  confounded  under  a multitude  of  dogmatic  systems, 
the  social  status  and  moral  integrity  of  physicians  degraded. 
He  appears  to  have  made  it  his  object  to  reform  these  evils, 
to  reconcile  scientific  acquirements  end  practical  skill,  to 
bring  back  the  unity  of  medicine  as  it  had  been  understood 
by  Hippocrates,  and  at  the  same  time  to  raise  the  dignity 
of  medical  practitioners. 

Galen  was  as  devoted  to  anatomical  and,  so  far  as  then 
understood,  physiological  research  as  to  practical  medicine. 
He  worked  enthusiastically  at  diBBection,  though,  the  liberty 
of  the  Alexandrian  schools  no  longer  existing,  he  could 
dissect  only  animals,  not  the  human  body.  In  his  anato- 
mical studies  Galen  had  a twofold  object,— a philosophical, 
to  show  the  wisdom  of  the  Creator  in  making  everything 
fit  to  serve  its  purpose,  and  a practical,  to  aid  the 
diagnosis,  or  recognition,  of  disease.  The  first  led  him  into 
a teleological  system  so  minute  and  overstrained  as  to  defeat 
its  own  end ; the  second  was  successfully  attained  by  giving 
greater  precision  and  certainty  to  medical  and  surgica^ 
practice  in  difficult  cases.  His  general  physiology  waa 
essentially  founded  upon  the  Hippocratic  theory  of  the 
four  elements,  with  which  he  combined  the  notion  of  spirit 
(pneuma)  penetrating  all  parts,  and  mingled  with  tha 
humours  in  different  proportions.  It  was  on  this  ficlit 
that  he  most  vehemently  attacked  the  prevailing  atomistic 
and  materialistic  views  of  the  methodic  school,  and  bis 
conception  of  the  pnenma  became  in  some  respects  half 
metaphysical.  His  own  researches  in  special  branches  of 
physiology  were  important  but  do  not  strictly  belong  to 
our  present  subject. 

The  application  of  physiology  to  the  explanation  of 
diseases,  and  thus  to  practice,  was  chiefly  by  the  theory  of 
the  temperaments  or  mixtures  which  Galen  founded  upon 
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the  Hippocratic  doctrine  of  humours,  but  developed  with 
marvellous  and  fatal  ingenuity.  The  normal  condition  or 
temperament  of  the  body  depended  upon  a proper  mixture 
or  proportion  of  the  four  elements — hot,  cold,  wet,  and  dry. 
From  faulty  proportions  of  the  same  arose  the  iutempeines 
(“  distempers  *),  which,  though  not  diseases,  were  the 
occasions  * of  disease.  Equal  importance  attached  to 
faulty  mixtures  or  dyscrasi®  of  the  blood.  By  a combin- 
ation of  these  morbid  predispositions  with  the  action  of 
deleterious  influences  from  without  all  diseases  were  pro- 
duced. Galen  showed  extreme  ingenuity  in  explaining  all 
symptoms  and  alt  diseases  on  his  system.  No  phenomenon 
was  without  a name,  no  problem  without  a solution.  And, 
though  it  was  precisely  in  hie  fine-spun  subtlety  that  he 
departed  farthest  from  scientific  method  and  practical 
utility,  it  was  this  very  quality  which  seems  in  the  end  to 
have  secured  his  popularity  and  established  his  pre-eminence 
in  the  medical  world. 

Galen’s  use  of  drugs  was  influenced  largely  by  the  same 
theories.  In  drug*  were  to  be  recognized  the  same 
elementary  qualities — hot,  cold,  moist,  dry,  «fcc. — as  in  the 
human  body ; aod,  on  the  principle  of  curing  by  contraries, 
the  use  of  one  or  other  was  indicated.  The  writings  of 
Galen  contain  less  of  simple  objective  observation  than 
those  of  several  other  ancient  physicians,  all  being  swept 
into  the  current  of  dogmatic  exposition.  But  there  is 
enough  to  show  the  thoroughness  and  extent  of  his  practical 
knowledge.  Unfortunately  it  was  neither  this  nor  his  zeal 
for  research  that  chiefly  won  him  followers,  but  the  com- 
pleteness of  bis  theoretical  explanations,  which  fell  in 
with  the  mental  habits  of  succeeding  centuries,  and  were 
auch  as  have  flattered  the  intellectual  indolence  of  all  ages. 
But  the  reputation  of  Galen  grew  slowly;  he  does  not 
appear  to  have  enjoyed  any  pre-eminence  over  other 
physicians  of  his  time,  to  most  of  whom  he  was  strongly 
opposed  in  opinion.  In  the  next  generation  he  began  to 
be  esteemed  only  as  a philosopher ; gradually  his  system 
was  implicitly  accepted,  and  it  enjoyed  a great  though  not 
exclusive  predominance  till  the  fall  of  Homan  civilization. 
When  the  Arabs  possessed  themselves  of  the  scattered 
remains  of  Greek  culture,  the  works  of  Galen  were  more 
highly  esteemed  than  any  others  except  those  of  Aristotle. 
Through  the  Arabs  the  Galenical  system  found  its  way 
back  again  to  Western  Europe.  Even  when  Arabian  medi- 
cine gave  way  before  the  direct  teaching  of  the  Greek  authors 
rescued  from  neglect,  the  authority  of  Galen  was  increased 
instead  of  being  diminished  ; and  ho  assumed  a position  of 
autocracy  in  medical  science  which  was  only  slowly  under- 
mined by  the  growth  of  modern  science  in  the  17th  and 
18th  centuriea 

But  the  history  of  medicine  in  Homan  times  is  by  no 
means  the  same  thing  as  the  history  of  the  fato  of  the 
works  of  Galen.  For  some  centuries  the  methodic  school 
was  popular  at  Rome,  and  produced  one  physician,  Coelius 
Anrelianus,  who  must  be  pronounced,  next  to  Celsus,  the 
most  considerable  o(  the  Latin  medical  writers.  His  date 
was  in  all  probability  the  end  of  the  4th  or  beginning  of 
the  5th  century.  The  works  bearing  bis  name  are,  as  has 
been  said,  entirely  based  upon  the  Greek  of  Soranus,  but 
are  important  both  because  their  Greek  originals  are  lost, 
and  because  they  are  evidence  of  the  state  of  medical 
practice  in  his  own  time.  The  popularity  of  Coelius  is 
evidenced  by  the  fact  that  in  the  6 th  century  an  abridg- 
ment of  his  larger  work  was  recommended  by  Casslodorus 
to  tbe  Benedictine  monks  for  the  study  of  medicine. 

Before  quitting  this  period  the  name  of  Arebeus  of 
Cappadocia  must  bo  mentioned.  So  little  is  known 
about  him  that  even  his  date  cannot  be  fixed  more  closely 
than  as  being  between  the  second  half  of  the  1st  century 
and  the  beginning  of  the  3d.  His  works  have  been  much 
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admired  for  the  parity  of  the  Greek  style,  and  his  accurate 
descriptions  of  disease ; but,  as  -he  quotes  no  medical 
author,  aud  is  quoted  by  none  before  Alexander  of 
Aphrodisias  at  tbe  beginning  of  the  3d  century,  it  is  clear 
that  he  belonged  to  no  school  and  founded  none,  and 
thus  his  position  in  the  chain  of  medical  tradition  is  quite 
uncertain  Alexander  of  Aphrodisias,  who  lived  and  wrote 
at  Athens  in  tbe  time  of  Septimius  Severus,  is  best  known 
by  his  commentaries  on  Aristotle,  but  also  wrote  a treatise 
on  fevers,  still  extant 

Ancient  Medicine  after  Galen. — The  Byzantine  school 
of  medicine,  which  closely  corresponds  to  the  Byzantine 
literary  and  historical  schools,  followed  closely  in  Galen’s 
footsteps,  and  its  writers  were  chiefly  compilers  and  ency- 
clopaedists. The  earliest  is  Oribasius  (326-403),  whose 
date  and  position  are  fixed  by  bis  being  the  friend  and 
court  physician  of  Julian  the  Apostate.  He  was  a Greek 
of  Fergamum,  educated  in  Alexandria,  and  long  resident 
in  Byzantium.  His  great  work  2ivaytuyai  carptucat,  of 
which  only  about  one-third  lias  been  preserved,  was  a 
medical  encyclopaedia  founded  on  extracts  from  Hippo, 
crates,  Galen,  Dioscorides,  and  certain  Greek  writers  who 
are  otherwise  very  imperfectly  known.  The  work  is  thus 
oue  of  great  historical  value  but  of  no  originality.  The  next 
name  which  requires  to  be  mentioned  is  that  of  Aetius 
(550  a.d.),  a compiler  who  closely  followed  Oribasius,  but 
with  inferior  powers,  and  whose  work  also  has  an  historical 
but  no  original  value.  A higher  rank  among  medical 
writers  is  assigned  to  Alexander  of  Tralles  (525-G05), 
whose  doctrine  was  that  of  an  eclectic.  His  practical 
and  therapeutical  rules  are  evidently  tbe  fruit  of  his  ow  n 
experience,  though  it  would  be  difficult  to  attribute  to 
him  any  decided  advance  in  medical  knowledge.  But  the 
most  prominent  figure  in  Byzantine  medicine  is  that  of 
Paul  of  ./Egina  (Paulus  iEgineta),  who  lived  probably 
in  the  early  part  of  the  7th  century.  His  skill,  especially 
in  surgery,  must  have  been  considerable,  and  his  larpueu 
gives  a very  complete  picture  of  the  achievements  of 
the  Greeks  in  this  department.  Another  work,  on  ob- 
stetrics, now  loet,  was  equally  famous,  and  procured  for 
him,  among  the  Arabs,  the  name  of  “the  Obstetrician.” 
His  reputation  lasted  through  the  Middle  Ages,  and 
was  not  less  in  the  Arabian  schools  than  in  the 
West  In  this  respect  Paulus  is  a most  important  in 
floence  in  the  development  of  medicine.  His  gTeat 
work  on  surgery  was  early  translated  into  Arabic,  and 
became  the  foundation  of  the  surgery  of  Abulcasis, 
which  in  turn  (to  anticipate)  was  one  of  tbe  chief  sources 
of  surgical  knowledge  to  Europe  in  the  Middle  Ages. 
The  succeeding  period  of  Byzantine  history  was  so  little 
favourable  to  science  that  no  name  worthy  of  note  occurs 
again  (though  many  medical  works  of  this  period  are  still 
extant)  till  the  13th  century,  when  we  meet  with  a group 
of  writers  ; — Demetrius  Pepagomenus,  Nicolaus  Myrepsus, 
and  Johannes,  called  Actu&rius,  who  flourished  under  the 
protection  of  the  Palaeologi.  The  work  of  the  last  has  some 
independent  merit ; but  all  are  interesting  as  showing  a 
fusion  of  Greek  and  Arabian  medicine,  the  latter  having 
begun  to  exercise  even  in  tbe  11th  century  a reflex  influence 
on  tho  schools  of  Byzantium.  Something  was  borrowed 
even  from  the  school  of  Salerno,  and  thus  the  close  of 
Byzantine  medicino  is  brought  into  Connexion  with  tbe 
dawn  of  science  in  modern  Europe. 

In  the  West  the  period  after  Galen  affords  little  evidence 
of  anything  but  a gradual  though  unvarying  decline  in 
Rompn  medicine.  Cadius.  Aurelianus,  already  referred  to 
as  the  follower  of  Soranus,  must  be  mentioned  as  showing 
the  persistence  of  the  methodic  school.  An  abridgment 
of  one  of  his  writings,  with  the  title  of  A urtlivM,  became  the 
most  popular  of  all  Latin  medical  works.  As  a writer  he 
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was  worthy  of  a better  period  of  medical  literature.  Little 
else  was  produced  in  these  times  but  compilations,  of  the 
most  meagre  kind,  chiefly  of  the  nature  of  herbals,  or 
domestic  receipt-books;  among  the  authors  of  which  it  may 
be  sufficient  to  name  Serenus  Sammonicus  (3d  century), 
Gargilius  Martialis  (3d  century),  and  Marcellus  Empiricus 
(5th  century).  Certain  compilations  still  extant  bear  the 
fahely-assumed  names  of  eminent  writers,  such  as  Pliny 
and  Hippocrates.  A writer  with  the  (i*rhaps  assumed) 
name  of  Apuleius  Platonicu*  produced  a herbal  which  held 
its  ground  till  the  15th  century  at  least,  and  was  iu  the  9th 
translated  into  Anglo-Saxon.  These  poor  compilations, 
together  with  Latin  translations  of  certain  works  of  Galeu 
and  Hippocrates,  formed  a medical  literature,  meagre  and 
unprogressive  indeed,  but  of  which  a great  part  survived 
through  the  Middle  Ages  till  the  discovery  of  printing  and 
revival  of  learning,  ft  is  important  to  remember  that  this 
obscure  stream  of  tradition  flowed  on,  only  partially 
affected  by  the  influx  of  Arabian,  or  even  the  early  revival 
of  purer  classical  learning. 

Arabian  Medicine. — The  rise  of  the  Mohammedan  empire, 
which  influenced  Europe  so  deeply  both  politically  and 
intellectually,  made  its  mark  also  in  the  history  of  medicine. 
As  in  the  parallel  case  of  the  Roman  conquest  of  Greece, 
the  superior  culture  of  the  conquered  race  asserted  its  supre- 
macy over  their  Arab  conquerors.  After  the  Mohammedan 
conquests  became  consolidated,  and  learning  began  to 
flourish,  schools  of  medicine,  often  connected  with  hospitals 
and  Bchools  of  pharmacy,  arose  in  all  the  chief  seats 
of  Moslem  power.  At  Damascus  Greek  medicine  was 
zealously  cultivated  with  the  aid  of  Jewish  and  Chris- 
tian teachers.  In  Baghdad,  under  the  rule  of  HAnin  el 
Rashid  and  his  successors,  a still  more  flourishing  school 
arose,  where  numerous  translations  of  Greek  medical  works 
were  made.  The  names  of  Mesua,  or  YahyAibn  MAsawaih 
243  A.H.,  857-8  a.d.),  celobrated  for  his  knowledge 
of  drugs,  and  Qonein  ibn  Iahak  el  TbAdf  (oA  873/  or 
Joan  ni  tins,  the  translator  and  commentator  of  Hippocrates 
and  Galen,  belong  to  this  period.  Certain  writings  of  Joan- 
aitius,  translated  into  Latin,  were  popular  in  the  Middle 
Ages  in  Europe,  and  were  printed  in  the  16th  century. 
At  the  same  time  the  Arabs  became  acquainted  witb  Indian 
medicine,  and  Indian  physicians  lived  at  the  court  of 
Baghdad.  The  Islamite  rulers  in  Spain  were  not  long 
behind  those  of  the  East  in  encouraging  learning  and 
medical  science,  and  developed  culture  to  a still  higher 
degree  of  perfection.  In  that  country  much  was  due  to 
the  Jews,  who  had  already  established  schools  in  places 
which  were  afterwards  the  seats  of  Moslem  dominion. 
From  the  10th  to  the  13th  century  was  the  brilliant  period 
■of  Arabian  medicine  in  Spain.1 

The  classical  period  of  Arabian  medicine  begins  with 
Rhizes  (Abd  Bakr  Mohammed  ibn  ZakariyA  el-RAzi,  313 
A.H.,  925-26  a.d.),  a native  of  Ray  in  the  province  of 
Dailam  (Persia),  who  practised  with  distinction  at 
Baghdad;  he  followed  the  doctrines  of  Galen,  but 
learnt  much  from  Hippocrates.  He  was  the  first  of  the 
Arabs-  to  treat  medicine  in  a comprehensive  and  ency- 
clopaedic manner,  surpassing  probably  in  voluminoustiess 
Galen  himself,  thongh  but  a small  proportion  of  his  works 
are  extant  Rhazes  is  deservedly  remembered  as  having 
first  described  small-pox  and  measles  in  an  accurate  manner. 
Haly,  t>.,  ‘AU  ibn  el-'AbbAs  ( ob . 994),  a Persian,  wrote  a 
medical  text-book,  known  as  the  M Royal  Book,”  which  was 
the  standard  authority  among  the  Arabs  up  to  the  time  of 
Avicenna,  and  was  more  than  once  translated  into  Latiu 
and  printed.  Other  writers  of  this  century  need  not  be 
mentioned  here ; but  the  next,  the  1 1 th  century,  is  given  as 


1 S*e  Dory,  Cat.  Cod.  Or.  Lug,  Bat.,  II.  296. 
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the  probable  though  uncertain  date  of  a writer  who  had  a 
great  influence  on  European  medicine,  Mesua  the  younger 
of  Damascus,  whose  personality  is  obscure,  and  of  whose 
very  existence  some  historian*  have  doubted,  thinking 
that  the  name  was  assumed  by  some  mediaeval  Latiu  writer: 
The  work  De  Simpluribm,  which  bears  his  name,  was  for 
centuries  a standard  authority  ou  what  would  now  fee 
called  materia  medico,  was  printed  iu  twenty -six  editions  in 
the  15th  century  and  later,  aud  was  used  in  the  formation 
of  the  first  London  pharmacopoeia,  issued  by  the  College 
of  Physicians  in  the  reign  of  James  I.  Either  to  tho 
10th  or  the  lltli  century  must  be  referred  the  name  of 
another  Arabian  physician  who  has  also  attained  the 
position  of  a classic,  Abu’l  KAsim,  or  Abulcasis,  of  El- 
Zabra,  near  Cordova  in  Spain.  His  great  work,  Altagr \f% 
a medical  encyclopaedia,  is  chiefly  valued  for  its  surgical 
portion  (already  mentioned),  which  was  translated  into 
Latin  in  the  12th  century,  and  was  for  some  centuries  a 
standard  if  not  the  standard  authority  on  surgery  iu 
Europe.  Among  his  own  countrymen  the  fame  and  posi- 
tion of  Abulcasis  were  soon  eclipsed  by  the  greater  name 
of  Avicenna  (Ibn  SinA). 

Avicenna  (see  voL  Hi.  p.  152  ay.)  has  always  been  re- 
garded as  the  chief  representative  of  Arabian  medicine.  He 
wrote  ou  philosophy  also,  and  in  both  subjects  acquired 
the  highest  reputation  through  the  whole  of  Eastern  Islam. 
In  Mohammedan  Spain  he  was  less  regarded,  but  in 
Europe  his  works  even  eclipsed  and  superseded  those  of 
Hippocrates  and  Galen.  HU  style  and  expository  power 
are  highly  praised,  but  tho  subject-matter  shows  little 
originality.  The  work  by  which  he  is  chiefly  known,  the 
celebrated  “canon,"  is  an  encyclopaedia  of  medical  and 
surgical  knowledge,  founded  upon  Galen,  Aristotle,  the 
later  Greek  physicians,  and  the  earlier  Arabian  writers, 
singularly  complete  and  systematic,  but  is  thought  not  to 
show  the  practical  experience  of  its  author.  As  in  the 
case  of  Galen,  the  formal  and  encyclopaedic  character  of 
Aviceunn’s  works  was  the  chief  cause  of  his  popularity 
and  ascendency,  though  in  modem  times  these  very 
qualities  iu  a scientific  or  medical  writer  would  rather  cause 
him  to  become  more  speedily  antiquated. 

In  the  long  list  of  Arabian  medical  writers  none  can 
here  be  mentioned  except  the  great  names  of  the  Hispano- 
Moorish  school,  a school  both  philosophically  and  medi- 
cally antagonistic  to  that  of  Avicenna.  Of  these  the 
earliest  is  Avenzoar,  or  Abumerou,  that  is,  Abd  MerwAn 
'Abd  el-Malik  llm  Zohr  (1113-62),  a member  of  a 
family  which  gave  several  distinguished  members  to  the 
medical  profession.  His  chief  work,  Al-Teyt fr  (facilitate), 
if  thought  to  show  more  practical  experience  than  the 
writings  of  Avicenna,  and  to  be  less  based  upon  dialectical 
subtleties.  It  was  translated  into  Latin,  and  more  than 
once  printed,  as  were  some  of  hU  lesser  work*,  which  thus 
formed  a part  of  the  contribution  made  by  the  Arabians  to 
European  medicine.  HU  friend  and  pupil  Averroes  of 
Cordova  (q.v.),  so  well  known  for  hU  philosophical  writings, 
was  also  an  author  in  medical  subjects,  and  an  such 
widely  read  iu  Lstio.  The  famous  Rabbi  Maimomdm 
(q.v.)  closes  for  us  the  roll  of  medical  writers  of  the 
Arabian  school.  HU  works  exist  chiefly  in  the  original 
Arabic  or  in  Hebrew  translations;  only  some  smaller 
treatises  have  been  translated  into  Latin,  so  that  no  definite 
opinion  can  be  formed  as  to  their  medical  value.  But,  so 
far  as  is  known,  the  independent  and  rationalUtis  spirit 
which  the  two  last-named  writer*  showed  in  philosophy 
did  not  lead  them  to  take  any  original  point  of  view  in 
medicine. 

The  works  of  the  Amman  medical  writers  who 
have  now  been  mentioned  form  a very  small  fraction  of 
the  exUting  literature.  Three  hundred  medical  writers  io 
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Arabic  are  enumerated  by  WCUtenfeld,  and  other  historian* 
bare  enlarged  the  list  (Haeaer),  but  only  three  have  been 
printed  in  the  original ; a certain  number  more  are  kaown 
through  old  Latin  translations,  and  the  great  majority  still 
exist  in  manuscript  It  is  thus  erident  that  th*  circum- 
stance of  having  been  translated  (which  may  have  been  in 
some  cases  almost  an  accident)  is  what  has  chiefly  de- 
termined the  influence  of  particular  writers  on  Western 
modiciua  But  it  is  improbable  that  further  research  will 
alter  the  general  estimate  of  the  value  of  Arabian  medicine. 
Thera  can  be  no  doubt  that  it  was  in  tho  main  Greek 
medicine,  modified  to  suit  other  climates,  habits,  and 
national  tastes,  and  with  some  important  additions  from 
Oriental  sources.  The  greater  part  is  taken  from  Hippo- 
crates, Galen,  Dioscorides,  and  later  Greek  writers.  The 
Latin  medical  writers  were  necessarily  unknown  to  the 
Arabs ; and  this  was  partly  the  cause  that  even  in  Europe 
Qaknic  medicine  assumed  such  a preponderance,  the 
methodic  school  and  Celaus  being  forgotten  or  neglected, 
fn  anatomy  and  nhysiology  the'  Arabians  distinctly  went 
back;  in  surgery  they  showed  no  advance  upon  the  Greeks ; 
in  practical  medicine  nothing  new  can  bo  traced,  except 
the  description  of  certain  diseases  (e.g.,  small-pox  and 
measles)  unknown  or  imperfectly  known  to  tho  Greeks ; 
the  only  real  advance  was  in  pharmacy  and  the  therapeutical 
use  of  drags.  By  their  relations  with  the  further  East, 
tho  Arabs  became  acquainted  with  valuable  new  remedies 
which  have  held  their  ground  till  modern  times ; and  their 
skill  in  chemistry  enabled  them  to  prepare  new  chemical 
remedies,  and  form  many  combinations  of  those  already  in 
use.  They  produced  the  first  pharmacopoeia,  and  estab- 
lished the  first  apothecaries’  shops.  Many  of  the  names 
and  many  forms  of  medicines  now  used,  and  in  fact  tho 
general  outline  of  modern  pharmacy,  except  so  far  as  modi- 
fied by  modern  chemistry,  started  with  the  Arabs.  Thus 
does  Arabian  medicine  appear,  as  judged  from  a modern 
stand  point ; bat  to  medieval  Europe,  when  little  but  a 1 
traau\on  remained  of  tho  great  ancient  schools,  it  was 
invested  with  a far*  higher  degree  of  originality  and  im-  1 
portance. 

It  is  now  necessary  to  consider  what  was  the  state  of 
medicine  in  Europe  after  the  fall  of  the  Western  empire 
and  before  the  influence  of  Arabian  science  and  literature 
began  to  be  felt  This  we  may  coll  the  pre-Arobiau  or 
Salernitan  period. 

Medicine  in  the  Early  Middle  Age » : School  of  Salerno. 
— In  medical  as  iri  civil  history  there  is  no  real  breaks  A 
continuous  thread  of  learning  and  practice  must  have  con- 
nected the  last  period  of  Roman  medicine  already  mentioned 
with  the  dawn  of  science  in  the  Middle  Ages.  But  the 
intellectual  thread  is  naturally  traced  with  greater  difficulty 
than  that  which  is  the  theme  of  civil  history ; and  in  periods 
such  as  that  from  the  5th  to  the  10th  century  in  Europe 
it  is  almost  lost.  The  chief  homes  of  medical  as  of  other 
learning  in  these  disturbed  times  were  the  monasteries. 
Though  the  science  was  certainly  not  advanced  by  their 
labours,  it  was  saved  from  total  oblivion,  and  many  ancient 
medical  works  were  preserved  either  in  Latin  or  vernacular 
versions  The  “Anglo-Saxon  Leeclidoms*  of  the  lltli 
century,  published  in  the  Master  of  the  Rolls  scries  of 
medieval  chronicles  and  memorials,  admirably  illustrate 
the  mixture  of  mlgic  and  superstition  with  the  relics  of 
ancient  science  which  constituted  monastic  medicine.  Simi- 
lar works,  in  bitin  or  other  languages,  exist  in  manuscript 
in  all  the  great  European  libraries  It  was  among  the 
Bcfiedictinea  that  tho  monastic  study  of  medicine  first  re- 
ceived a new  direction,  and  aimed  at  a higher  standard. 
The  study  of  Hippocrates,  Galen,  and  other  classics  was 
recommended  by  CAssiodoraa  (6th  century),  and  in  the 
original  mother --abbey  of  Muuio  Cusaino  medicine  was 


studied ; but  th&re  was  uot  there  what  could  he  called  a 
medical  school;  nor  had  this  foundation  any  connexion 
(os  has  been  supposed)  with  the  Famou*  school  of  Salerno. 

The.  origin  of  this,  the  most  important  source  of  medical 
knowledge  in  Europe  in  the  early  Middle  Ages,  is  involved 
in  obscurity.  It  is  known  that  Salerno,  a Roman  colony, 
in  a situation  noted  in  ancient  times  for  its  salubrity,  wo% 
in  the  6th  century  at  least  the  seat  of  a bishopric,  and  at 
the  end  of  the  7th  century  of  a Benedictine  monastery, 
and  that  some  of  the  prelates  and  higher  clergy  were  dis- 
tinguished for  learning,  and  even  for  medical  acquirements. 
But  it  has  by  recent  researches  been  clearly  established 
that  tha  celebrated  Schola  Salemitana  was  a purely  secular 
institution.  All  that  can  with  certainty  be  said  is  that  a 
school  or  collection  of  schools  gradually  grew  up  in  which 
especially  medicine,  but  also,  in  a subordinate  degree,  law 
and  philosophy  were  taught.  In  the  6th  century  Salernitan 
physicians  were  already  spoken  of,  aud  the  city  was  known 
as  Citritas  Hippoc-ati-a.  A little  later  we  find  great  and 
royal  personages  resorting  to  Salerno  for  the  restoration  of 
their  health,  among  whom  was  William  of  Normandy, 
afterwards  tbo  Conqueror  The  number  of  students  of 
medicine  mast  at  one  tim*  have  been  considerable,  anil 
in  a corresponding  degree  the  number  of  teachers.  Among 
the  latter  many  were  married,  and  thrir  \n  ves  and  daughters 
appear  also  in  the  lists  of  professors.  The  most  noted 
female  professor  was  the  celebrated  Trotula  iu  the  lltli 
century.  The  Jewish  element  appears  to  ba*a  been  im- 
portant among  the  students,  and  possibly  among  tho 
professors.  The  -reputation  of  the  school  was  great  till 
the  12th  or  13th  century,  when  the  introduction  of  the 
Arab  medicine  was  gradually  fatal  to  it.  The  foundation 
of  the  university  of  Naples,  and  the  rise  of  Montpellier, 
also  contributed  to  its  decline. 

Tho  teachings  of  the  Salernitan  doctors  ore  pretty  well 
known  through  existing  works,  some  of  which  have  only 
recently  been  discovered  and  published  The  best- knowu 
is  the  anonymous  rhyming  Latin  poem  on  health,  Regimen 
Sanitatis  Salerni , professedly  written  for  the  use  of  the 
“ king  of  England,”  supposed  to  mean  Robert,  son  of 
William  tho  Conqueror;  it  had  an  immense  reputation  in 
the  Middle  Ages,  and  was  afterwards  many  times  printed, 
and  translated  into  most  European  languages.  This  was 
a popular  work  intended  for  the  laity ; but  there  are  others 
strictly  professional  Among  the  writers  it  may  be 
sufficient  to  mention  here  Gariopontus ; Copho,  who  wrote 
the  Anatom « Porci,  a well-known  medieval  book  ; Joannes 
Pl&tearius,  first  of  a family  of  physicians  bearing  the  some 
name,  whose  Practice t,  or  medical  compendium,  was  after- 
ward* several  times  printed ; and  Trotula,  believed  to  bo 
the  wife  of  the  last-named.  All  of  these  fall  into  the  first 
period  before  the  advent  of  Arabian  medicine.  In  the 
transitional  period,  when  the  Arabian  school  began  to  influ- 
ence European  medicine,  but  before  the  Salernitans  were 
superseded,  comes  Nicolaus  Pnppositus,  who  wrote  .the 
Antidotarivm,  a collection  of  formulas  for  compound  medi- 
cines, which  became  the  standard  work  on  the  subject,  and 
the  foundation  of  many  later  compilations.  An  equally 
popular  writer  was  Gilles  do  Corbeil  (ASgidius  Corboliensis), 
at  one  time  a teacher  at  Salerno,  afterwards  court  physiciau 
to  Philip  Augustus  of  France,  who  composed  several  pc*ms 
in  Latin  hexameters  on  medical  subjects.  Two  of  them, 
on  the  urine  and  the  pulse  respectively,  attained  the  position 
of  medical  classics. 

None  of  these  Salernitan  works  rise  much  above  the 
rank  of  compilations,  being  founded  on  Hippocrates,  Galen, 
and  later  Greek  writers,  with  an  unmistakable  mixture  of 
the  doctrines  of  the  raethodista.  But  they  often  show 
much  practical  experience,  and  exhibit  tho  naturalistic 
method  of  the  Hippocratic  school  .The  general  plan  of 
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treatment  is  dietetic  rather  than  pharmaceutical,  though  medical  studies, — the  former  preserving  more  oi  tne 
the  art  of  preparing  drugs  had  reached  a high  degree  of  Galenical  tradition,  the  latter  being  more  progressive  and 
complexity  at  Salerno.  Auatomy  was  as  little  regarded  Averroist.  The  northern  universities  contributed  little,— 
as  it  was  in  the  later  ancient  schools,  the  empiric  and  the  reputation  even  of  Paris  being  of  later  growth, 
methodic,  but  demonstrations  of  the  parts  of  the  body  The  supremacy  of  Arabian  medici no  lasted  till  the  revival 
were  given  on  swine.  Although  it  cannot  be  said  that  of  learning,  wheu  the  study  of  the  medical  classics  in  their 
the  science  of  mediciue  was  advanced  at  Salerno,  still  its  original  language  worked  another  revolution.  Tbc'medical 
decliue  was  arrested  at  a time  when  every  other  branch  of  writers  of  this  period,  who  chiefly  drew  from  Arabian 
learning  was  rapidly  falling  into  decay ; and  there  can  be  sources,  have  been  called  Arabists  (though  it  is  difficult  to 
no  doubt  that  the  observation  of  patients  in  hospitals,  aud  give  any  clear  meaning  to  this  term),  and  were  afterwards 
probably  cliuical  instruction,  were  made  use  of  in  learning  known  as  the  neoteric*. 

and  teaching.  The  school  of  Saleruo  thus  forms  a bridge  The  medical  literature  of  this  period  is  extremely 
between  the  ancient  and  the  modem  medicine,  more  direct  voluminous,  but  essentially  second-hand,  consisting  mainly 
though  less  conspicuous  than  that  circuitous  route,  through  of  commentaries  on  Hippocrates,  Galen,  Avicenna,  and 
Byzantium,  Baghdad,  aud  Cordova,  by  which  Hippocrates  others,  or  of  compilations  and  compendia  still  less  original 
and  Galon,  in  Arabian  dress,  again  entered  the  European  than  commentaries.  Among  these  may  be  mentioned  the 
world.  • Though  the  glory  of  Salerno  had  departed,  the  Conciliator  ol  Peter  of  Abano  (1250-1315),  the  Aggregator 
school  actually  existed  till  it  was  finally  dissolved  by  an  of  Jacob  de  Dondi  (1298-1359),  both  of  the  school  of 
edict  of  the  emperor  Napoleon  I.  in  the  year  1811.  Padua,  and  the  Pandect*  Medicines  of  the  Salernitan 

Introduction  of  Arabian  Medicine : The  Scholastic  Mattlueus  Sylvotieus  (oh.  1342),  a sort  of  medical  glossary 
Period . — About  the  middle  of  the  11th  century  the  and  dictionary.  But  for  us  the  most  interesting  fact  is 
Arabian  medical  writers  began  to  be  knowu  by  Latin  the  first  appearance  of  Englishmen  as  authors  of  medical 
translations  in  the  Western  world.  Coustantinus  Africanus,  works  having  a European  reputaliou,  distinguished,  accord- 
a monk,  was  the  author  of  the  earliest  of  such  versions  ing  to  the  testimony  of  Hacser,  by  a practical  tendency 
(1050  a.d.)  ; his  labours  were  directed  chiefly  to  the  less  characteristic  of  the  British  race,  and  fostered  in  the  school 
important  aud  less  bulky  Arabian  authors,  of  whom  Hal)  of  Montpellier. 

was  the  most  noted  j the  real  classics  were  not  intro-  The  lirat  of  these  works  is  the  Compendium  Medici 
du:od  till  later.  For  some  time  the  Salernitan  medicine  also  called  Lanvca  or  Rosa  Anglicana,  of  Gilbert  (Gilbert ua 
held  its  grouud,  and  it  was  not  till  the  conquest  of  Toledo  Anglicus,  about  1290),  said  to  contain  good  observations 
by  Alphonso  of  Castilo  that  any  large  number  of  Western  on  leprosy.  A more  important  work,  the  Practica  sen 
scholars  came  in  contact  with  the  learning  of  the  Spanish  L ilium  Medicinx , of  Bernard  Gordon,  a Scottish  professor 
Moors,  and  systematic  efforts  were  made  to  translate  their  at  Montpellier  (written  in  the  year  1307),  was  more  widely 
philosophical  and  medical  works.  Jewish  scholars,  often  spread,  being  translated  into  French  and  Hebrew,  and 
under  the  patronage  of  Christian  bishops,  were  especially  printed  in  several  editions.  Of  these  two  physicians  the 
active  in  the  work.  In  Sicily  also  the  Oriental  tendencies  first  probably,  the  latter  certainly,  was  educated  and 
of  Frederick  Barbarossa  and  Frederick  IL  worked  in  the  practised  abroad,  but  John  Gaddesden,  the  author  of  AW 
same  direction.  Gerard  of  Cremona,  a physician  of  Toledo  Anglica  sen  Practica  Medicinx  (between  1305  and  1317), 
(1114-87),  made  translations,  it  is  said  by  command  was  a graduate  in  medicine  of  Merton  College,  Oxford,  and 
of  Barbarossa,  from  Avicenna  aad  others.  It  is  needless  court  physician.  His  compendium  is  entirely  wanting  in 
to  point  out  the  influence  of  the  crusades  in  making  originality,  aud  perhaps  unusually  destitute  of  common 
Eastern  ideas  known  in  the  Western  world.  The  in-  sense,  but  it  became  so  popular  as  to  be  reprinted  up  to 
ftuence  of  Arabian  medicine  soon  began  to  be  felt  even  the  end  of  the  16th  century.  Works  of  this  kind  became 
in  the  Hippocratic  city  of  Salerno,  and  in  the  13th  still  more  abundant  in  tbe  14th  cod  in  tho  first  half  of 
century  is  said  to  have  held  an  even  balance  with  the  tho  15th  century,  till  the  wider  distribution  of  the  medical 
older  medicine.  After  this  time  the  foreign  influeucr  classics  in  the  original  put  them  out  of  fashion, 
predominated ; aud  by  the  time  that  the  Aristotelian  In  surgery  this  period  was  far  more  productive  than  in 
dialectic,  iu  the  introduction  of  which  the  Arabs  bad  so  medicine,  especially  in  Italy  and  France,  but  the  limits  of 
large  a share,  prevailed  in  the  schools  of  Europe,  the  our  subject  only  permit  us  to  mention  Gulielmns  de 
Arabian  version  of  Greek  medicine  reigned  supreme  iu  Saliceto  of  Piacenza  (about  1275),  Lanfrancbi  of  Milan 
tbe  medical  world,  That  this  movement  coincided  with  (died  about  1306),  the  French  surgeon,  Guy  de  Chauliac 
the  establishment  of  some  of  the  older  European  uni ver-  (about  1350),  and  the  Englishman,  John  Ardem  (about 
sities  is  well  knowu.  The  history  of  medicine  in  the  1350).  In  anatomy  also  the  beginuing  of  a new  epoch 
period  now  opening  is  closely  combined  with  the  history  was  made  by  Mondino  de  Liucci,  or  Mundinus  (1275 — 
of  scholastic  philosophy.  Both  were  infected  with  the  1326),  and  his  followers.  Some  advance  was  made  in 
same  dialectical  subtlety,  which  was,  from  the  nature  of  chemistry  by  the  celebrated  Arnold  de  Yillanova  (1235- 
the  subject,  especially  injurious  to  medicine.  1312),  whose  medical  writings  (if  the  Brtviurivm  Practices 

At  the  same  time,  through  tho  rise  of  the  universities,  be  rightly  ascribed  to  bim)  rise  above  tbe  rank  of  compile- 
medical  learning  was  much  more  widely  diffused,  and  the  tions.  Finally,  iu  the  13th  and  especially  the  14th  century, 
first  definite  forward  movement  was  seen  in  tho  6chool  of  we  find, under  the  name  of  concilia, the  first  mediaeval  reports 
Montpellier,  where  a medical  faculty  existed  early  in  the  of  medical  cases  which  are  preserved  in  such  a form  as  to  be 
12th  century,  afterwards  united  with  faculties  of  law  and  intelligible.  Collections  of  concilia  were  published,  among 
philosophy.  Tho  medical  school  owed  its  foundation  others,  by  Gentilis  Fulgi turns  before  1348,  by  Bartolomeo 
lirgely  to  Jewish  teachers,  themselves  educated  in  the  Moutagnana  (died  in  1470),  and  by  Baverius  de  Baveriis 
Moorish  schools  of  Spain,  and  imbued  with  the  intellectual  of  Imota  (about  1450).  The  last-named,  we  can  say  from 
independence  of  the  Averroists.  Its  rising  prosperity  coin-  experience,  contains  much  that  is  interesting  and  readable, 
cided  with  the  decliue  of  the  school  of  Salerno.  Montpellier  Period  of  the  Revival  of  Learning. — The  impulse  which 
became  distinguished  for  the  practical  and  empirical  spirit  all  departments  of  intellectual  activity  received  from  the 
of  its  medicine,  as  contrasted  with  the  dogmatic  and  revival  of  Greek  literature  in  Europe  was  felt  by  medicine 
scholastic  teaching  of  Paris  and  other  universities.  In  among  tbe  rest  Not  that  the  spirit  of  the  science,  cr  of 
Italy,  Bologna  and  Padua  wore  earliest  distinguished  for  its  corresponding  orsetice,  w»»  *.t  orre  clanged.  The 
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basis  of  medicine  through  the  Middle  Agee  had  been 
literary  and  dogmatic,  and  it  was  literary  and  dogmatic 
still ; but  the  medical  literature  now  brought  to  light, 
^including  os  it  did  the  more  important  worka  of  Hip- 
pocrates and  Galen,  many  of  them  hitherto  unknowu, 
and  iu  addition  the  forgotten  element  of  Latin  medicine, 
especially  the  work  of  Cel&us,  was  in  itself  far  superior  to 
the  second  hand  compilations  and  incorrect  versions  which 
had  formerly  boen  accepted  os  standards.  The  classical 
works,  though  still  regarded  with  unreasoning  reverence, 
were  found  to  have  a germinative  and  vivifying  power  that 
carried  the  mind  out  of  the  region  of  dogma,  and  prepared 
the  way  for  the  scientific  movement  which  lias  been 
growing  in  strength  up  to  our  own  day. 

Two  of  the  most  important  results  of  the  revival  of 
learning  were  indeed  such  as  are  excluded  from  the  scope 
of  this  brief  sketch,  namely,  the  reawakening  of  anatomy, 
which  to  a large  extent  grew  out  of  the  study  of  the 
works  of  Galen,  and  the  investigation  of  medicinal  plauts, 
to  which  a fresh  impulse  was  given  by  the  revival  of 
Dioscorides  and  other  ancieut  naturalists.  The  former 
brought  with  it  necessarily  a more  accurate  conception  of 
physiology,  and  thus  led  up  to  the  great  discovery  of 
Harvey,  which  was  the  turniug-point  in  modem  medicine. 
The  latter  gave  riso,  on  the  one  hand,  to  the  modem  science 
of  botany,  on  the  other  to  a more  rational  knowledge  of 
drugs  and  their  uses.  At  the  same  time,  the  discovery  of 
America,  and  increased  intercourse  with  the  East,  by  intro- 
ducing a variety  of  new  plants,  greatly  accelerated  the 
progress  both  of  botany  and  pharmacology. 

But  it  was  not  in  these  directions  that  improvement  was 
first  looked  for.  It  was  at  first  very  naturally  imogiued 
that  the  simple  revival  of  classical  and  especially  of  Greek 
literature  would  at  once  produce  the  same  brilliant  results 
in  medicine  as  in  literature  and  philosophy.  The  move- 
ment of  reform  started,  of  necessity,  with  scholars  rather 
thau  practising  physicians, — mors  precisely  with  a group 
of  learned  men,  whom  we  may  be  permitted,  for  the  sake 
of  a name,  to  call  the  medical  humanists,  equally  enthusi- 
astic in  the  cause  of  letters  and  of  medicine.  From  both 
fields  they  hoped  to  expel  the  evils  which  were  summed 
up  in  the  word  barbarism.  Nearly  all  medUeval  medical 
literature  was  condemned  under  this  name;  and  for  it 
the  humanists  proposed  to  substitute  the  originals  of 
Hippocrates  and  Galen,  thus  leading  back  medicine  to. its 
fountain-head.  Since  a knowledge  of  Greek  was  still 
confined  to  a small  body  of  scholars,  and  a still  smaller 
proportion  of  physicians,  the  first  task  was  to  translate  the 
Greek  classics  into  Latin.  To  this  work  several  learned 
physicians,  chiefly  Italians,  applied  themselves  with  great 
ardour.  Among  the  earliest  were  Nicolaus  Leonicenus 
of  Vicenza  (1428-1524),  Giovanni  de  Monte  or  Montanua 
(1498-1552),  and  many  others  in  Italy.  Iu  northern 
Europe  Bhoald  be  mentioned  Gulielmas  Copus  (1471- 
1532)  and  Gunther  of  Andernach  (1487-1584)  better 
known  as  Guiuterius  Andemaceusia,  both  for  a time  pro- 
fessors at  Paris ; and,  among  the  greatest,  Thomas  Linacre 
(about  1460-1524;  see  Lixacre).  A little  later  Janus 
Comarius  or  Hngeubut  (1500-58)  aud  Leonard  Fuchs 
(1501-66)  in  Germany,  and  John  Kaye  or  Caiua  (1510- 
72)  in  England,  carried  on  the  work.  Syniphorieu  Cham- 
pier  (Cbamperius  or  Campegius)  of  Lyons  (1472-1539), 
a contemporary  of  Rabelais,  and  the  patron  of  Scr- 
vetus,  wrote  with  fantastic  enthusiasm  on  the  superiority 
of  the  Greek  to  the  Arabian  physicians,  aud  possibly  did 
something  to  enlist  in  the  same  cause  the  two  far  greater 
men  just  mentioned.  Rabelais  not  only  lectured  on  Galen 
and  Hippocrates,  but  edited  some  works  of  the  l&tter ; and 
Servctus,  in  a little  tract  Syrupomm  universa  ratio , 
defended  the  practice  of  Galen  as  compared  with  that  of 
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the  Arabians.  The  great  Aldine  press  made  an  important 
contribution  to  the  work,  by  editionee  principe*  of  Hippo- 
crates and  Galen  in  the  original  Thus  was  the  campaign 
opened  against  the  medieval  and  Arabian  writers,  till 
finally  Greek  medicine  assumed  a predominant  [loeition,  and 
Galen  took  the  place  of  Avicenna.  The  result  was  recorded 
in  a formal  mauiier  by  the  Florentine  Academy,  sometime 
shortly  before  1535:  “quae,  excuseo  Arabic®  et  barbe*s» 
aervitutis  medic®  jugo,  ex  professo  se  Galenicam  appet 
lavit  et  profligato  barbarorum  exercitu  unum  totum  et 
solum  Galenutu,  ut  optimum  artis  median  tuthorem,  in 
omnibus  se  sequuturam  poll  kit*  esL”  Janus  Coruariaa, 
from  whom  this  is  quoted,  lament*,  however,  that  the 
Arabians  still  reigued  in  most  of  the  schools  of  medicine, 
and  that  the  Italian  and  French  authors  of  works  called 
P ract Lea  were  still  in  high  repute.  The  triumph  of 
Galeni&m  was  therefore  not  complete  by  the  middle  of  the 
16th  century.  It  was  probably  most  so,  and  earliest,  in 
the  schools  of  Italy  and  in  those  of  England,  where  the 
Londou  College  of  Physicians  might  be  regarded  as  au  off- 
shoot of  the  Italiau  schools.  Paris  was  the  stronghold  of 
conservatism,  and  Germany  was  stirred  by  the  teachings  of 
one  who  must  be  considered  apart  from  all  schools — Para- 
celsus. The  nature  of  the  struggle  between  the  rival 
systems  may  be  well  illustrated  by  a formidable  contro- 
versy about  the  rules  for  bleeding  in  acute  diseases.  This 
operation,  according  to  the  Arabian  practice,  was  always 
performed  on  a vein  at  a distance  from  the  organ  affected. 
The  Hippocratic  and  also  Galenic  rule,  to  let  blood  from,  or 
near  to,  the  diseased  organ,  was  revived  by  Brissot  (1470- 
1522),  a professor  in  the  university  of  Paris.  His  attempt 
at  reform,  which  was  taken  to  be,  as  in  effect  it  was,  a 
revolt  against  the  authority  of  the  Arabian  masters,  led  to 
his  expulsion  from  Paris,  and  the  formal  prohibition  by  the 
parliament  of  his  method.  Upon  this  apparently  trifling 
question  arose  a controversy  which  lasted  many  years, 
occupied  several  universities,  and  led  to  the  Interposition 
of  personage*  no  less  important  than  the  pope  and  the 
emperor,  but  which  is  thought  to  have  largely  contributed 
to  the  final  downfall  of  the  Arabian  medicine. 

ParaceUu*  and  Chemical  Medicine. — Contemporary  with 
the  school  of  medical  humanists,  but  little  influenced  by 
them,  lived  in  Germany  a man  of  strange  genius,  of  whose 
character  and  importance  the  most  opposite  opinions  have 
been  expressed.  The  first  noticeable  quality  in  Para- 
celsus (e.  1490-1541)  is  his  revolutionary  independence 
of  thought,  which  was  supported  by  his  immense  personal 
arrogance.  Himself  well  trained  in  the  learning  and 
medical  science  of  the  day,  he  despised  and  trampled  upon 
all  traditioual  and  authoritative  teachings.  He  began  his 
lectures  at  Basel  by  burning  tho  books  of  Avicenna  and 
others ; he  afterwards  boasted  of  having  read  no  books  for 
ten  years ; he  protested  that  his  Bboe  buckles  were  more 
learned  thau  Galen  and  Avicenna.  Ou  the  other  hand,  he 
epoke  with  respect  of  Hippocrates,  and  wrote  a commentary 
on  his  Aphorituu.  In  this  we  see  a spirit  very  different 
from  the  enthusiasm  of  the  humanists  for  a purer  and 
nobler  philosophy  than  the  scholastic  and  Arabian  versions 
of  Greek  thought.  There  is  no  record  of  Paracelsus'* 
knowledge  of  Greek,  and  as,  at  least  in  his  student  days, 
the  most  important  works  of  Greek  medicine  were  very 
imperfectly  known,  it  is  probable  lie  had  little  first-hand 
acquaintance  with  Galen  or  Hippocrates  while  his  breach 
with  the  humanists  i$  the  more  conspicuous  from  hi*  lec- 
turing and  writing  chiefly  in  his  native  German. 

Having  thus  made  a clean  sweep  of  nearly  the  whole  of 
the  dogmatic  medicine,  what  did  Paracelsus  pat  in  its  place  f 
Certainly  not  pure  empiricism,  or  habits  of  objective 
observation.  He  had  a dogma  of  his  own, — one  founded, 
according  to  his  German  expositors,  on  the  views  of  the 


Digitized  by  Google 


bhtk..]  i»i_e  d j 

Keo-Platonists,  of  which  a few  disjointed  specimens  must 
here  suffice.  The  human  body  was  a “microcosm"  which 
corresponded  to  the  “ macrocosm,”  end  contained  in  itself 
all  pert*  of  visible  nature, — sun,  moon,  stars,  and  the  poles 
of  heaven.  To  know  the  nature  of  man  and  how  to  deal 
with  it,  the  physician  should  study;  not  anatomy,  which 
Paracelsus  utterly  rejected,  but  all  parts  of  external  nature. 
Life  was  a perpetual  germinatire  process  controlled  by 
the  indwelling  spirit  or  Archeus ; and  diseases,  according 
to  the  mystical  conception  of  Paracelsus,  were  not  natural, 
but  spiritual  Nature  was  sufficient  for  the  cure  of  most 
diseases;  art  had  only  to  interfere  when  the  internal 
physician,  the  man  himself,  was  tired  or  incapable  Then 
some  remedy  had  to  be  introduced  which  should  be  antago- 
nistic, not  to  the  disease  in  a physical  sense,  but  to  the 
spiritual  seed  of  the  disease.  These  remediee  were  arcana, 
— a word  corresponding  partly  to  what  re  now  call  specific 
remedies,  but  implying  a mysterious  connexion  between 
the  remedy  and  the  “ essence  ” of  the  disease.  Arcana  were 
often  shown  to  be  such  by  their  physical  properties,  not  only 
by  such  as  heat,  cold,  ic.,  but  by  fortuitous  resemblances 
to  certain  parts  of  the  body;  thus  arose  the  famous  doctrine 
of  “ signatures,”  or  signs  indicating  the  virtues  and  usee 
of  natural  objects,  which  was  afterwards  developed  into 
great  complexity.  Great  importance  was  also  attached  to 
chemically  prepared  remedies  as  containing  the  essence  or 
spiritual  quality  of  the  material  from  which  they  were 
derived.  The  actual  therapeutical  resource!  of  Paracelsus 
included  a large  number  of  metallic  preparations,  in  the 
Introduction  of  eoma  of  which  he  did  good  service,  and, 
among  vegetable  preparations,  the  tincture  of  opinm,  still 
known  by  the  name , he  gave  it,  laudanum.  Ia  thia 
doubtless  he  derived  much  advantage  from  hia  knowledge 
of  chemistry,  though  the  ocience  was  as  yet  not  disen- 
tangled from  the  secret  traditions  of  alchemy,  and  was 
often  mixed  np  with  imposture. 

German  historians  of  medicine  attach  great  importance 
to  the  revolt  of  Paracelsus  against  the  prevailing  systems, 
and  trace  in  his  writings  anticipations  of  many  ecieotifio 
truths  of  later  times  That  his  personality  was  influential, 
and  his  intrepid  originality  of  great  value  as  an  example 
in  his  own  country,  is  undeniable.  As  a national  reformer 
he  has  been  not  inaptly  compared  to  Luther.  But  his 
importance  in  the  universal  history  of  medicine  we  cannot 
estimate  so  highly.  The  chief  immediate  result  we  can 
.race  is  the  introduction  of  certain  mineral  remedies, 
especially  antimony,  the  use  of  which  became  a kind  of 
'xadge'cf  the  disciples  of  Paracelsus.  The  use  of  these 
remedies  was  not,  however,  necessarily  connected  with  a 
belief  ia  Iris  system,  which  seems  to  have  spread  little 
beyond  Lie  own  country.  Of  the  followers  of  Paracelsus 
some  became  mere  mystical  quacks  and  impostors.  Others, 
of  more  learning  and  better  repate,  were  distinguished 
from  the  regular  physicians  chiefly  by  their  use  of  chemical 
remedies.  In  France  the  introduction  of  antimony  gave 
rise  to  a bitter  controversy  which  lasted  into  the  17lh 
century,  and  lod  to  the  expulsion  of  some  men  of  mark 
from  the  Paris  faculty.  In  England 11  chemical  medicine  ■ 
is  first  heard  of  in  the  reign  of  Elisabeth,  and  was  in  like 
manner  contemned  and  assailed  by  the  College  of  Physicians 
and  the  Society  of  Apothecaries.  But  it  Bhouid  be 
remembered  that  all  the  chemical  physicians  'did  not  call 
Paracelsus  master.  The  most  notorious  of  that  school  in 
England,  a certain  Anthony,  never  quotes  Paracelsus,  but 
relies  upon  Arnold  de  Villanova  and  Raymuod  Lolly. 
From  this  time,  however,  it  is  always  possible  to  trace  a 
school  of  chemical  practitioners,  who,  though  condemned 
by  the  orthodox  Galenista,  held  their  ground,  till  in  the 
\7th  century' a successor  of  Paracelsus  arose  in  the  cele- 
brated Van  HelmonL 
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Conttqurncet  of  the  SnunTof  Ancient  Medicine. — The 
revival  of  Galenic  and  Hippocratic  medicine,  though  hlti- 
mately  it  conferred  the  greatest  benefits  on  medical  science, 
did  not  immediately  produce  any  important  or  salutary 
reform  in  practical  medicine.  Tho  standard  of  excellence  in1 
the  ancient  writers  was  indeed  far  above  the  level  of  the  1 fitlii 
century;  but  the  fatal  habit  of  taking  at  second  hand  what 
should  have  been  acquired  by  direct  observation  retarded 
progress  more  than  the  possession  of  better  models  assisted 
it,  so  that  the  fundamental  faults  of  medieval  science 
remained  uneorrected. 

Nevertheless  some  progress  has  to  be  recorded,  even  if 
not  due  directly  to  the  study  of  ancient  medicine.  In  the 
first  place  the  16th  and  16th  centuries  were  notable  for 
the  outbreak  of  certain  epidemic  diseases,  which  were 
unknown  to  the  old  physicians.  Of  these  the  chief  was  the 
“ sweating  sickness  ” or  “ English  sweat,”  especially  pre- 
valent in,-  though  not  confined  to,  the  country  whence  it  is 
named.  Among  many  descriptions  of  this  disease,  that 
by  John  Kaye  or  Cains,  already  referred  to,  was  one  of 
the  best,  and  of  great  importance  as  showing  that  the 
works  of  Galen  did  not  comprise  all  that  could  be  known 
in  medicine.  The  spread  of  syphilis,  a disease  equally 
unknown  to  the  ancients,  and  the  failure  of  Galen’s 
remedies  to  cure  it,  had  a simitar  effect 

In  another  direction  the  foundations  of  modern  medicine 
were  being  laid  during  the  lGth  century,  namely,  by  the 
introduction  of  clinical  instruction  in  hospitals.  In  thus 
Italy,  and  especially  the  renowned  school  of  Padua,  took 
the  first  step,  where  De  Monte  (Montanna),  already 
mentioned  as  a humanist,  gave  clinical  lectures  on  the 
patients  in  the  hospital  of  St  Francis,  which  may  still  be 
read  with  interest.  Pupils  flocked  to  him  from  all  European 
countries ; Germans  are  especially  mentioned ; a Polish 
student  reported  and  published  some  of  his  lectures ; and 
the  Englishman  Kaye  was  a zealous  disciple,  who  does 
not,  however,  seem  to  have  done  anything  towards  trans- 
planting this  method  of  instruction  to  his  own  country. 
Inspections  of  the  dead,  to  ascertain  the  nature  of  the 
disease,  were  made,  though  not  without  difficulty,  end  thus 
the  modem  period  of  the  science  of  morbid  anatomy  waa 
ushered  in. 

Medicine  in  tie  17 tk  centnry. — Th$  medicine  of  the 
early  part  of  the  17th  presents  no  features  to  distinguish 
it  from  that  of  the  preceding  century.  The  practice  and 
theory  of  medicine  were  mainly  founded  upon  Hippocrates 
aad  Galen,  with  ever-increasing  additions  from  the  chemical 
school.  Bnt  the  development  of  mathematical  and  physical 
science  soon  introduced  a fundamental  change  in  the  habits 
of  thought  with  respect  to  medical  doctrino. 

These  discoveries  not  only  weakened  or  destroyed  the' 
respect  for  authority  in  matters  of  science,  bnt  brought 
about  a marked  tendency  to  mechanical  explanations  of 
life  and  disease.  When  Harvey  by  his  discovery  of  . the 
circulation  furnished  an  explanation  of  many  vital  pro- 
cesses which  was  reronciieable  with  the  ordinary  laws  of 
mechanics,  the  efforts  of  medical  theorists  were  naturally 
directed  to  bringing  all  the  departmenta  of  medicine  under 
similar  laws.  It  is  often  assumed  that  the  writings  and 
influence  of  Bacon  did  much  towarda  introducing  a more 
scientific  method  into  medicine  and  physiology.  But, 
without  discussing  the  general  philoeophical  position  or 
historical  importance  of  Boron,  it  may  safely  be  said  that 
his  direct  influence  can  be  little  traced  in  medical  writings 
of  the'first  half  of  the  17th  century.  Harvey,  as  is  well 
known,  spoke  slightingly  of  the  great  chancellor,  and  h ia 
not  till  the  rapid  development  of  physical  science, in 
England  and  Holland  in  the  Utter  pert  of  the  century, 
that  we  find  Baconian  principles  explicitly  reoognised. 

Tbs  dominant  factors  iu  tho  17th  century  mrrficins  were 
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the  discovery  of  the  circulation  by  Harvey  (published  in 
1028),  tie  mechanical  philosophy  of  Descartes  and  the 
contemporary  progress  of  physics,  the  teaching  of  Van 
Helmout  and  the  introduction  of  chemical  explanations  of 
morbid  processes,  and  finally,  combined  of  all  these,  and 
inspiring  them,  the  rise  of  the  spirit  of  inquiry  and  innova- 
tion,- which  may  be  called  the  scientific  movement.  Before 
speaking  in  detail  of  these,  we  may  note  that  by  other 
influences,  quite  independent  of  theories,  important  addi- 
tions were  made  to  practical  medicine.  The  method  of 
clinical  instruction  in  hospitals,  commenced  by  the 
Italians,  was  introduced  into  Holland,  where  it  was  greatly 
developed,  especially  at  Leyden,  in  the  hands  of  the 
celebrated  Sylvius.  It  is  noteworthy  that  concurrently  with 
the  rise  of  clinical  study  the  works  of  Hippocrates  were 
more  and  more  valued,  while  Galen  began  to  sink  into  the 
background. 

At  the  same  time  the  discovery  of  new  diseases,  unknown 
to  the  ancients,  and  the  keener  attention  which  the  great 
epidemics  of  plague  caused  to  be  paid  to  those  already 
known,  led  to  more  minute  study  of  the  natural  history  of 
disease.  The  most  important  disease  hitherto  undescribed 
was  rickets,  first  made  known  by  Arnold  de  Boot,  a Frisian 
who  practised  in  Ireland,  iu  1649,  and  afterwards  more  fully 
in  the  celebrated  work  of  Glisson  in  1G51.  The  plague 
was  carefully  studied  by  Diemerbroek  (De  Peste , 1646) 
and  others.  Hodges,  of  London,  in  1665  seems  to  have 
been  the  first  who  had  the  courage  to  make  a post-mortem 
inspection  of  a plague  patient.  Bennet  wrote  an  important 
yrork  on  consumption  in  1654.  During  the  same  period 
many  new  remedies  were  introduced,  the  most  important 
being  cinchona  bark,  brought  to  Spain  in  the  year  1640. 
The  progress  of  pharmacy  was  shown  by  the  publication 
of  Dispensatories  or  Pharmacopceite , such  as  that  of  the 
Royal  College  of  Physicians  of  London  in  1618.  This, 
like  the  earlier  German  works  of  the  same  kind  (on  which 
it  was  partly  founded),  contains  both  the  traditional 
(Galenical)  and  the  modem  or  chemical  remedies. 

Pa**  Helmont. — The  medicine  of  the  17th  century  was 
especially  distinguished  by  the  rise  of  systems;  and  we 
must  first  speak  of  an  eccentric  genius  who  endeavoured 
to  construct  a system  for  himself,  as  original  and  opposed 
to  tradition  as  that  of  Paracelsus.  Van  Helmont  (1578- 
1644)  was  a man  of  noble  family  in  Brussels,  who,  after 
mastering  all  other  branches  of  learning  as  then  under- 
stood, devoted  himself  with  enthusiasm  to  medicine  and 
chemistry.  By  education  and  position  a little  out  of  the 
regular  lines  of  the  profession,  he  took  up  in  mediciue  an 
independent  attitude.  Well  acquainted  with  the  doctrines 
of  Galen,  ho  rejoctod  them  as  thoroughly  as  Paracelsus  did, 
and  borrowed  from  the  latter  some  definite  ideas  as  well  as 
his  revolutionary  spirit.  Tho  archeus  of  Paracelsus  appears 
again,  but  with  still  further  complications, — the  whole  body 
being  controlled  by  the  airhevs  inffutts,  and  the  organ  of 
the  soul  and  its  various  ports  by  tlie  archei  in  sit  i , which  are 
subject  to  the  central  archeus.  Many  of  the  symptoms 
of  diseases  were  caused  by  the  passions  and  perturbations 
of  the  archeus,  and  medicines  acted  by  modifying  the  ideas 
of  the  same  archeus.  These  and  other  notions  cannot  be 
here  stated  at  sufficient  length  to  be  intelligible.  It  is 
cnongli  to  say  that  on  this  fantastic  basis  Helmont  con- 
structed a medical  system  which  had  some  practical  merits, 
that  his  therapeutical  methods  were  mild  and  in  many 
respects  happy,  and  that  he  did  service  by  applying  newer 
chemical  methods  to  the  preparation  of  drug*.  He  thus 
had  some  share,  though  a share  not  generally  recognized, 
iu  the  foundation  of  the  iatro-chemical  school,  now  to  be 
spoken  of.  But  his  a Vowed  followers  formed  a small  and 
discredited  sect,  which,  in  England  at  least,  can  bo  clearly 
traced  in  the  latter  part  of  the  century. 
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Ditrovery  of  the  Citrululion  of  the  Blood. — The  iufluenet 
of  Harvey’s  discovery  began  to  be  felt  before  the  middle 
of  the  century.  Its  merits  wero  recognized  by  Descartes, 
among  the  first,  nine  years  after  its  publication.  For  the 
history  of  the  discovery,  and  its  consequences  in  anatomy 
and  physiology,  we  must  refer  to  the  article  Harvey.  In 
respect  of  practical  medicine,  much  less  effect  was  at  first 
noticeable.  But  tbis  example,  combined  with  the  Cartesian 
principles,  set  many  active  and  ingenious  spirits  to  work 
to  reconstruct  the  whole  of  medicine  on  a physiological 
or  even  a mechanical  basis, — to  endeavour  to  form  what 
i we  Bhould  now  call  physiological  or  scientific  medicine. 
| The  result  of  this  was  not  to  eliminate  dogma  from 
medicine,  though  it  weakened  the  authority  of  the  old 
dogma.  The  movement  led  rather  to  the  formation  of 
schools  or  systems  of  thought,  which  under  various 
names  lasted  on  into  the  18th  century,  while  the  belief  in 
the  utility  or  necessity  of  schools  and  systems  lasted  much 
longer.  The  most  important  of  these  were  the  so-called 
iatro-physical  or  mechanical  and  the  iatro-chemical  schools. 

I at  ro- Physical  School. — The  iatro-physical  school  of 
medicine  grew  out  of  physiological  theories.  Its  founder 
is  held  to  have  been  Borelli  of  Naples  (1608-79),  whir* 
treatise  Dcmotu  animalium , published  in  1680,  is  regarded 
as  marking  an  epoch  in  physiology.  The  tendency  of  the 
school  was  to  explain  the  actions  and  functions  of  the  body 
on  physical  and  especially  on  mechanical  principles.  The 
movements  of  bones  end  muscles  were  referred  to  the 
theory  of  levers ; the  process  of  digestion  was  regarded  as 
essentially  a process  of  trituration  ; nutrition  and  secretion 
were  shown  to  be  dependent  upon  the  tension  of  the  vessels, 
and  so  forth.  The  developments  of  this  school  belong 
rather  to  the  history  of  physiology,  where  they  appear, 
seen  in  the  light  of  modern  science,  as  excellent  though 
premature  endeavours  in  a scientific  direction.  But  the 
influence  of  these  theories  on  practical  medicine  was  not 
great  The  more  judicious  of  tae  mechanical  or  physical 
school  refrained,  as  a judicious  modern  physiologist  does, 
from  too  immediate  an  application  of  their  principles  to 
daily  practice.  Mechanical  theories  were  introduced  into 
I pathology,  in  explanation  of  the  processes  of  fever  and  ths 
| like,  but  bad  little  or  no  influence  on  therapeutics.  The 
most  important  men  in  this  school  after  Borelli  were  Steno 
. (1638-86),  Baglivi  (1673-1707),  and  Bellini  (1643-1704). 
An  English  physician,  Cole  (1660-1700),  is  also  usually 
ranked  with  them.  One  of  the  most  elaborate  develop- 
ments of  the  system  was  that  of  Pitcairn,  a Scottish 
physician  who  became  professor  at  Leyden  (1652-1713), 
to  be  spoken  of  hereafter. 

Iatro-Chcmical  School.  — The  so-called  iatro-chemical 
| Bchool  stood  in  a much  closer  relation  to  practical  medicine 
than  tho  iatro-physical  The  principle  which  mainly  distin- 
guished it  was  not  merely  the  ubo  of  chemical  medicines  in 
addition  to  the  traditional,  or,  as  they  were  called  in  dis- 
tinction, “Galenical M remedies,  but  a theory  of  pathology 
or  causation  of  disease  entirely  different  from  the  prevailing 
“ humoral  ” pathology.  Its  chief  aim  was  to  reconcile  the 
new  views  in  physiology  and  chemistry  with  practical 
medicine.  In  Borne  theoretical  views,  and  in  the  use  of 
certain  remedies,  tho  school  owed  something  to  Van 
Helmont  and  Paracelsus,  but  took  in  the  main  an  independ- 
ent position.  The  founder  of  the  iatro-chemical  school  was 
Francis  dc  le  Boo,  called  Sylvius  (1614-72),  belonging 
| to  a French  family  settled  in  Holland.  Sylvius  was  for 
fourteen  years  professor  of  medicine  at  Leyden,  where  he 
attracted  students  from  all  quarters  of  Europe.  He  made 
I a resolute  attempt  to  reconstruct  medicine  on  the  two 
, bases  of  the  doctrine  of  the  circulation  of  the  blood  and 
j the  new  views  of  chemistry.  Fermentation,  which  was 
I supposed  to  take  place  in  the  stomach,  played  an  important 
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part  in  tbe  vital  processes.  Chemical  disturbances  of  these 
processes,  called  acriditiee,  Ac.,  were  the  cause  of  fevers 
and  other  diseases.  Sometimes  acid  sometimes  alkaline 
properties  predominated  in  the  juices  and  secretions  of  the 
body,  and  produced  corresponding  disturbances.  In  nervous 
diseases  disturbances  of  the  vital  “spirits”  were  most 
important  Still  io  some  parts  of  his  system  Sylvius  shows 
an  anxiety  to  base  his  pathology  on  anatomical  changes. 
The  remedies  he  employed  were  partly  Galenical,  partly 
chemical  He  was  very  moderate  in  the  use  of  bleeding*. 

The  doctrines  ot  Sylvius  became  widely  spread  in 
Holland  and  Germany ; less  so  in  -France  and  Italy.  In 
England  they  were  not  generally ’accepted,  till  adopted 
with  some  modifications  by  Thomas  Willis  the  gTeat 
anatomist  (1622-75),  who  is  the  chief  English  representa- 
tive of  the  chemical  school  Willis  was  as  thorough-going  a 
chemist  as  Sylvius.  He  regarded  all  bodies,  organic  and 
inorganic,  as  composed  of  the  three  elements — spirit, 
sulphur,  and  salt,  the  first  being  only  found  abundantly 
in  animal  bodies.  The  “ intestine  movement  of  particles  ” 
in  every  body,  or  fermentation,  was  the  explanation  of  many 
of  the  processes  of  lifo  and  disease.  The  sensible  properties 
and  physical  alterations  of  animal  fluids  and  solids 
depended  upon  different  proportions,  movements,  and  com- 
binations of  these  particles.  The  elaborate  work  Pharma- 
ceutice  Rational™,  based  on  these  materials,  had  much 
influence  in  its  time,  though  it  was  soon  forgotten.  But 
(mine  parts  of  Willis’s  works,  such  as  his  descriptions  of 
nervous  diseases,  and  his  account  (the  earliest)  of  diabetes, 
are  classical  contributions  to  scientific  medicine.  In  the 
application  of  chemistry  to  the  examination  of  secretions 
Willis  made  some  important  steps.  The  chemical  school 
met  with  violent  opposition,  partly  from  the  adherents  of 
the  ancient  medicine,  partly  from  the  iatro-mechanical 
school.  Towards  the  end  of  the  17th  century  appeared  an 
English  medical  reformer  who  sided  with  none  of  these 
schools,  but  may  be  said  in  some  respects  to  have  sur- 
passed and  dispensed  with  them. 

Sydenham  and  Locke. — Thomas  Sydenham  (1624-89) 
was  educated  at  Oxford  and  at  Montpellier.  He  was  well 
acquainted  with  the  works  of  the  ancient  physicians,  and 
probably  fairly  so  with  chemistry.  Of  bis  knowledge  of 
anatomy  nothing  definite  can  be  said,  as  he  seldom  refers 
to  it.  His  main  avowed  principle  was  to  do  without 
hypothesis,  and  study  the  actual  diseases  in  an  unbiassed 
manner.  As  his  model  in  medical  methods,  Sydenham 
repeatedly  and  pointedly  refers  to  Hippocrates,  and  he 
has  not  unfairly  been  called  the  English  Hippocrates. 
He  resembled  his  Greek  master  in  the  high  value  he  set 
on  the  study  of  the  “ natural  history  of  disease  ” ; in  the 
importance  he  attached  to  u epidemic  constitution,”  that 
is,  to  the  influence  of  weather  and  other  natural  causes  in 
modifying  disease ; and  further  in  his  conception  of  the 
healing  power  of  nature  in  disease,  a doctrine  which 
he  even  expanded  beyoud  the  teaching  of  Hippocrates. 
According  to  Sydenham,  a disease  is  nothing  more  than 
an  effort  of  nature  to  restore  the  health  of  the  patient  by 
the  elimination  of  the  morbific  matter.  The  extent  to 
which  his  practice  was  influenced  by  this  and  other  a priori 
conceptions  prevents  us  from  classing  Sydenham  as  a pure 
empiric,  but  he  had  the  rare  merit  of  never  permitting 
himself  to  be  enslaved  even  by  bis  own  theories.  Still  lens 
was  his  mind  warped  by  either  of  the  two  great  systems,  the 
classical  and  the  chemical,  which  then  divided  the  medical 
world.  Sydenham's  influence  on  European  medicine  was 
very  great.  His  principles  were  welcomed  as  a return 
to  nature  by  those  who  were  weary  of  theoretical  disputes. 
He  introduced  a milder  and  better  way  of  treating  fevers, 
especially  smallpox,  and  gave  strong  support  to  the  use 
of  spcc'fic  medicines,  especially  Peruvian  bark.  He  was 
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an  advocate  of  b&eding,  and  often  carried  it  to  excess. 
Another  important  point  in  Sydenham's  doctrine  is  his  cleat 
recognition  of  many  diseases  as  being  what  would  be  now 
called  tpecific,  and  not  due  merely  to  an  alteration  in  the 
primary  qualities  or  humours  of  the  older  schools.  From 
this  springs  his  high  appreciation  of  specific  medicines. 

One  name  should  always  be  mentioned  along  with 
Sydenham — that  of  his  friend  John  Locke.  The  great 
eensational  philosopher  was  a thoroughly  trained  physi- 
cian, and  practised  privately.  He  shared  and  defended 
many  of  Sydenham’s  principles,  and  in  the  few  medical 
observations  he  has  left  shows  himself  to  be  even  more 
thorough-going  than  the  41  English  Hippocrates.”  It  is 
deeply  to  be  regretted  in  the  interests  of  medicine  that  he 
did  not  write  more.  It  is,  however,  reasonable  to  suppose 
that  his  commanding  intellect  often  makes  itself  felt  in  the 
words  of  Sydenham.  One  sentence  of  Locke’s  in  a letter 
to  W.  Molyneux  sums  up  the  practical  side  of  Sydenham’s 
teaching. 

“ Yon  cannot  imagine  how  far  a little  observation  carefully  made 
by  a man  not  tied  up  to  the  four  humours  [Galen],  or  sol,  sulphur, 
and  merenry  [Paracolon*],  or  to  acid  and  alcali  [Sylvias  and  WllUtJ 
which  baa  of  late  prevailed,  will  carry  a man  in  the  curing  of  diseases 
though  very  stubborn  and  dangerous  ; and  tbat  with  very  little  and 
common  things,  and  almost  no  medicine  at  all."  , 

We  thas  see  that,  while  tho  great  anatomists,  pbysiciais, 
and  chemists,  men  of  the  type  of  Willis,  Borelli,  and  Boy  In, 
were  laying  foundations  which  were  later  on  built  up  into 
the  fabric  of  scientific  medicine,  little  good  was  done  by 
the  premature  application  of  their  half -understood  prin- 
ciples to  practica.  The  reform  of  practical  medicine  was 
effected  by  men  who  aimed  at,  and  partly  succeeded  in, 
rejecting  all  hypothesis  and  returning  to  tho  unbiassed 
study  of  natural  processes,  as  Bhown  in  health  and  disease. 

Sydenham  showed  that  these  processes  might  be  profit- 
ably studied  and  dealt  with  without  explaining  them ; and, 
by  turning  men’s  minds  away  from  explanations  and  fixing 
them  on  facts,  hs  enriched  medicine  with  a method  more 
fruitful  than  any  discoveries  io  detail  From  this  time 
forth  the  reign  of  canonical  authority  in  medicine  was  at 
an  end,  though  the  dogmatic  spirit  long  survived. 

The  18fA  century. — The  medicine  of  the  18th  century 
is  notable,  like  that  of  the  latter  part  of  the  17th,  for  the 
striving  after  complete  theoretical  systems.  The  influence 
of  the  iatro-physical  school  was  by  no  means  exhausted ; 
and  in  England,  especially  through  the  indirect  influence  of 
Newton’s  great  astronomical  generalizations,  it  took  on  a 
mathematical  aspect,  and  is  sometimes  known  as  ie&ro- 
mathematical.  This  phase  is  most  clearly  developed  in  Pit- 
cairn (1652-1713),  who,  though  a determined  opponent  of 
metaphysical  explanations,  and  of  the  chemical  doctrines, 
gave  to  his  own  rude  mechanical  explanations  of  life  and 
disease  almost  the  dogmatic  completeness  of  a theological 
system.  His  countryman  and  pupil,  George  Cheyne,  who 
lived  some  years  at  Bath,  published  a new  theory  of  fevers 
on  the  mechanical  system,  which  had  a great  reputation. 
Their  English  contemporaries  and  successors,  Freind,  Colo, 
and  Mead,  leaned  also  to  mechanical  explanations,  but  with 
a distrust  of  systematic  theoretical  completeness,  which  was 
perhaps  partly  a national  characteristic,  partly  the  result 
of  the  teaching  of  Sydenham  and  Locke.  Freind  (1675- 
1728)  in  his  Emmenotogia  gavo  a mechanical  explanation 
of  the  phenomena  of  menstruation.  He  is  also  one  of  the 
moet  distinguished  writers  on  tho  history  of  medicine 
Cole  (see  above)  published  mechanical  hypotheses  concern- 
ing tho  causation  of  fevers  which  closely  agree  with  those 
of  the  Italian  iatro-mecbanical  school.  More  distinguished 
in  his  own  day  than  any  of  these  was  Richard  Mead 
(1673-1754),  one  of  the  most  accomplished  and  socially 
successful  physicians  of  modern  times.  Mead  was  the 
pupil  of  the  equally  popular  and  successful  John  Rndcliffa 
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(1650-1714),  who  had  acquired  from  Sydenham  a contempt 
for  book  learning,  and  belonged  to  no  school  in  medicine  but 
the  school  of  common  sense.  Radcliffe  left,  however,  no 
work  requiring  mention  in  a history  of  medicine.  Mead,  a 
man  of  great  learning  and  intellectual 'activity,  was  an 
ardent  advocate  of  the  mathematical  doctrines.  “ It  is 
very  evident,”  he  says,  “ that  all  other  means  of  improv- 
ing medicine  have  been  found  ineffectual,  by  the  stand  it 
was  at  for  two  thousand  years,  and  that,  since  mathe- 
maticians have  set  themselves  to  the  study  of  it,  meu 
already  begin  to  talk  ao  intelligibly  and  comprehensibly, 
even  about  abstruse  matters,  that  it  is  to  be  hoped  that 
mathematical  learning  will  bo  the  distinguishing  mark 
of  a physician  and  a quack."  His  Mechanical  Account 
of  Poisons,  in  the  first  edition  (1702),  gave  an  explanation 
of  the  effects  of  poisons,  as  acting  only  on  the  blood. 
Afterwards  he  modified  liis  hypothesis,  aud  referred  the 
disturbances  produced  to  the  “ nervous  liquor,”  which 
he  supposed  to  be  a quantity  of  the  “ universal  elastic 
matter  ” diffused  through  the  universe,  by  which  Newton 
explained  the  phenomena  of  light,  t.&,  what  was  afterwards 
called  the  luminiferous  ether.  Mead’s  treatise  on  The  Power 
of  the  Sun  and  Moon  over  Human  Bodies  (1704),  equally 
inspired  by  Newton’s  discoveries,  was  a premature  attempt 
to  assign  the  influence  of  atmospheric  pressure  and  other 
cosmic&l  causes  in  producing  disease.  His  works  contain, 
however,  many  original  experiments,  and  excellent  practical 
observations.  J aines  Keill  (1673-1719)  applied  Newtonian 
and  mechanical  principles  to  the  explanation  of  bodily 
functions  with  still  greater  accuracy  and  completeness;  but 
bis  researches  have  more  importance  for  physiology  than 
for  practical  medicine. 

Boerhaave. — None  of  these  men  founded  a school, — a re- 
sult due  in  part  to  their  intellectual  character,  in  part  to  the 
absence  in  England  of  medical  schools  equivalent  in  posi- 
tion and  importance  to  the  universities  of  the  Continent 
An  important  academical  position  was,  on  the  other  hand, 
one  of  the  reasons  why  a physician  not  very  different  in  his 
way  of  thinking  from  the  English  physicians  of  the  age  of 
Queen  Anne  was  able  to  tike  a far  more  predominant 
position  in  the  medical  world.  Hermann  Boerhaave 
(1668-1738)  was  emphatically  a great  teacher.  He  was  for 
many  years  professor  of  medicine  at  Leyden,  where  he  lec- 
tured five  hours  a day,  and  excelled  in  influence  and  reputa- 
tion, not  only  his  greatest  forerunners,  Mont  anus  of  Padua 
and  Sylvius  of  Leyden,  but  probably  every  subsequent 
teacher.  The  hospital  of  Leyden,  though  with  ouly  twelve 
beds  available  for  teaching,  became  the  centre  of  medical 
influence  in  Europe.  Many  of  the  leading  English 
physicians  of  the  18th  century  studied  there ; Van  Swieten, 
a pupil  of  Boerhaave,  transplanted  the  latter's  method  of 
teaching  to  Vienna,  and  founded  the  noted  Vienna  school 
of  medicine.  As  the  organizer,  and  almost  the  constructor, 
of  the  modern  method  of  clinical  instruction,  the  services 
of  Boerhaave  to  the  progress  of  medicine  were  immense, 
and  can  hardly  be  overrated.  In  his  teaching,  as  in  his 
practice,  he  avowedly  followed  the  method  of  Hippocrates 
and  Sydenham,  both  of  whom  he  enthusiastically  admired. 
In  his  medical  doctrines  he  most  be  pronounced  an 
eclectic,  though  taking  his  stand  mainly  on  tho  iatro- 
mechanical  school.  The  best  known  parts  of  Boerhaave’s 
system  arc  his  doctrines  of  inflammation,  obstruction,  and 
plethora.”  By  the  last-named  especially  he  was  long 
remembered.  His  object  was  to  make  all  the  anatomical 
and  physiological  acquisitions  of  his  age,  even  microscop- 
ical anatomy,  which  he  diligently  studied,  available  for 
use  in  the  practice  of  medicine.  He  thus  differed  from 
6ydenham,'  who  took  almost  as  little  account  of  modern 
science  ns  of  ancient  dogma.  Boerhaave  may  be  in  some 
respects  compared  to  Galen,  but  again  differed  from  him  in 


CINE  (HisToar* 

that  he  always  abstained  from  attempting  to  redace  his 
knowledge  to  a uuiform  and  coherent  system.  Boerhaave 
attached  great  importance  to  tho  study  of  the  medical 
classics,  but  rather  treated  them  historically  than  quoted 
them  as  canonical  authorities.  It  almost  follows  from  the 
nature  of  the  case  that  the  great  task  of  Boerhaave’s  life,  a 
synthesis  of  ancient  aud  modern  medicine,  and  the, work 
in  which  this  is  chiefly  contained,  bis  celebrated  Institutions , 
could  not  have  auy  great  permanent  value  Nearly  the 
usftne  thing  is  true  even  of  the  Aphorisms,  in  which,  follow- 
ing the  example  of  Hippocrates,  he  endeavoured  to  sum 
up  the  results  of  his  loDg  experience. 

Hofmann  and  Stahl. — We  have  now  to  speak  of  two 
writers  in  whom  the  systematic  tendency  of  the  18th 
century  showed  itself  most  completely.- 

Friedrich  Hoffmann  (1660-1742),  like  Boerhaave,  owed 
bis  influence,  and  perhaps  partly  his  intellectual  charac- 
teristics, to  his  academical  position.  He  was  in  1693 
appointed  the  first  professor  of  medicine  in  the  university 
of  Halle,  then  just  founded  by  the  elector  Frederick  III. 
Here  he  became,  as  did  bis  contemporary  and  rival  Stahl, 
a popular  and  influential  teacher,  Though  their  university 
had  not  the  European  importance  of  Leyden.  Hoffmaon’a 
“ system  ” was  apparently  intended  to  reconcile  the  oppos- 
ing “spiritual”  and  “materialistic”  views  of  nature,  and 
is  thought  to  have  been  much  influenced  by  the  philosophy 
of  Leibnitz.  His  medical  theories  rest  upon  a complete 
theory  of  the  uui verse.  Life  depended  upon  a universally 
diffused  ether,  which  animals  breathe  in  from  the  atmo- 
sphere, and  which  is  contained  in  all  parts  of  the  body.  It 
accumulates  in  the  brain,  and  there  generates  the  “ nervous 
fluid”  or  pneuma, — a theory  closely  resembling  that  of 
Mead  on  the  “nervous  liquor,”  unless  indeed  Mead  bor- 
rowed it  from  Hoffmann.  Ou  this  system  are  explained  nil 
the  phenomena  of  life  and  disease.  Health  depends  on  tbs 
maintenance  of  a proper  “tone”  in  the  body, — some  diseases 
being  produced  by  excess  of  tone,  or  “ spasm  ” ; others  by 
“ atony,”  or  want  of  tone.  But  it  is  impossible  here  to 
follow  its  further  developments.  Independently  of  bia 
system,  which  has  long  ceased  to  exert  any  influence,  Hoff- 
mann made  some  contributions  to  practical  medicine  ; and 
his  great  knowledge  of  chemistry  euabled  him  to  investi- 
gate the  subject  of  mineral  waters.  He  was  equally  skilful 
in  pharmacy,  but  lowered  his  position  by  the  practice^ 
which  would  be  unpardonable  in  a modern  physician,  of 
trafficking  in  secret  remedies.  Some  of  these  are  even  to 
this  day  sold  for  the  benefit  of  the  orphanage  at  Halle. 

George  Ernest  Stahl  (1660-1734)  was  for  more  thau 
twenty  years  professor  of  medicine  at  Halle,  and  thus  a 
colleague  of  Hoffmann,  whom  he  resembled  in  construct- 
ing a complete  theoretical  system,  though  their  systems 
had  little  or  nothing  in  common.  Stahl’s  chief  aim  was  to 
oppose  materialism.  For  mechanical  conceptions  he  sub- 
stituted the  theory  of  “ animism,” — attributing  to  the  soul 
the  functions  of  ordinary  animal  life  in  man,  while  the 
life  of  other  creatures  was  left  to  mechanical  laws.  The 
symptoms  of  disease  were  explained  as  efforts  of  the  soul 
to  rid  itself  from  morbid  influences,  the  soul  acting 
reasonably  with  respect  to  the  end  of  self-preservation.  The 
anima  thus  corresponds  partly  to  the  “nature”  of  Sydenham, 
while  in  other  respects  it  resembles  the  archeus  of  Van 
Hclmont.  Animism  in  its  completeness  met  with  little 
acceptance  during  tho  lifetime  of  its  author,  but  influ- 
enced some  of  the  iatro-physical  school  Stahl  was  the 
author  of  the  theory  of  “ phlogiston  ” in  chemistry,  which 
in  its  day  had  great  importance. 

Haller  and  Morgagni . — From  the  subtleties  of  rival 
systems  it  is  a satisfaction  to  turn  to  two  movements  in  the 
medicine  of  the  18th  century  which,  though  they  did  not 
extinguish  the  spirit  of  system-making,  opened  up  paths  of 
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iuvextigation  by  which  the  systems  wen  ultimately  scper- 
seded.  These  are  physiology  in  the  modern  sense,  as  dating 
from  Haller,  and  pathological  anatomy,  aa  dating  from 
Morgagni. 

Albrecht  von  Haller  (1708-77)  was  a mao  of  even  more 
encyclopedic  attainments  than  Boerhaave.  He  advanced 
chemistry,  botany,  anatomy,  as  well  as  physiology,  and 
was  incessantly  occupied  in  endeavouring  to  apply  his 
scientific  studies  to  practical  medicine,  thus  continuing  the 
work  of  his  great  teacher  Boerhaave.  Baaides  all  this  he 
was  probably  more  profoundly  acquainted  with  the  litera- 
ture and  bibliography  of  medicine  than  any  one  before  or 
aioce.  Haller  occupied  in  the  new  university  of  Gottingen 
(founded  1787)  a position  corresponding  to  that  of 
Boerhaave  at  Leyden,  and  in  like  manner  influenced  a very 
large  oircle  of  pupils.  The  appreciation  of  hie  work  in 
physiology  belongs  to  the  history  of  that  ecieuce;  we  are 
only  concerned  here  with  its  influence  on  medicine 
Haller’s  definition  of  irritability  aa  a property  of  muscular 
tissuS)  and  its  distinction  from  sensibility  as  a property  of 
nSrves,  struck  at  the  root  of  the  prevailing  hypothesis  respect- 
ing animal  activity.  It  war  no  longer  necessary  to  suppose 
that  a half  conscious  “ auima  ’’  was  directing  every  move- 
ment. Moreover,  Haller’s  views  did  not  rest  on  a priori 
speculation,  but. on  numerous  experiments  He  was  among 
tbs  first  to  investigate  the  action  of  medicines  on  healthy 
persons.  Unfortunately  the  lesson  which  bis  contempor- 
aries learnt  was  not  the  importance  of  experiment,  but  only 
the  need  of  contriving  other  “ systems  " lets  open  to  objec- 
tion ; and  thus  tbe  influence  of  Haller  led  directly  to  the 
theoretical  aubtletiee  of  Cullen  and  John  Brown,  and  only 
indirectly  and  later  on  to  the  general  anatomy  of  Bichat. 
The  great  name  of  Haller  doee  not  therefore  occupy  a very 
prominent  place  in  the  history  of  practical  medicine. 

Tbe  work  of  Giovanni  Battista  Morgagni  (1682-1771) 
had  and  still  preserves  a permanent  importance  beyond  that 
of  all  the  contemporary  theorists.  In  a series  of  letters  Dt 
tedibut  et  oautit  morborum  per  anatoms*  indagatit,  pub- 
lished when  he  was  in  hia  eightieth  year,  he  describes  the 
appearances  met  with  at  the  post-mortem  examination  os 
well  as  the  symptoms  .during  life  iu  a number  of  cases  of 
various  diseases.  It  was  not  the  first  work  of  the  kind. 
Bonet  had  published  his  SepulcrUum  iu  1679 , and  obser- 
vations of  post-mortem  appearances  bad  been  made  by 
Montanos,  Tulp,  Vieussens,  Valsalva,  Lancisi,  Haller,  and 
otbera  Bat  never  before  was  so  large  a collection  of  cases 
bronght  together,  described  with  euch  accuracy,  or  illustrated 
with  equal  anatomical  and  medical  knowledge. , Morgagni’s 
work  at  once  mads  an  epoch  in  the  science  Morbid 
anatomy  now  became  a recognized  branch  of  medical 
research,  and  the  movement  was  started  which  has  lasted 
till  our  own  day. 

The  contribution  of  Motgagni  to  medical  science  must 
be  regarded  sb  in  some  respects  the  counterpart  of  Syden- 
ham's The  latter  had,  in  neglecting  anatomy,  neglected 
tbe  most  solid  basis  for  studying  the  natural  history  of 
disease ; though  perhaps  it  was  less  from  choice  than  be- 
cause his  practice,  as  be  was  not  attached  to  a hospital, 
gave  him  no  opportunities.  But  it  is  on  the  combination 
of  tha  two  methods,  that  of  Sydenbam  and  of  Morgagni,  that 
modem  medicine  rests ; and  it  is  through  these  that  it  has 
been  able  to  make  steady  progress  in  its  own  field,  inde- 
pendently of  tho  advance  of  physiology  or  other  sciences. 

Tbe  method  of  Morgagni  found  many  imitators,  both  in 
hia  own  oonntry  and  in  others.  In  England  the  first 
important  name  in  this  field  is  at  the  same  time  that  of  the 
firat  writer  of  a systematic  work  in  any  language  on  morbid 
enatomy,  Matthew  BeiUie  (1761-1823),  who  published 
his  treaties  in  1793. 

Cullm  and  Broun.— It  remains  to  speak  of  two  eyatem- 
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a tic  writer*  on  medicine  in  the  18th  century,  whose  great 
reputation  prevents  them  from  being  passed  over,  though 
their  real  contribution  to  the  progress  of  medicine  was  no* 
great— Cullen  and  Brown. 

William  Cullen  (1712-90)  was  a most  eminent  and 
popular  professor  of  medicine  at  Edinburgh.  The  same 
academical  influences  aa  surrounded  the  Dutch  and 
German  founders  of  systems  were  doubtless  partly  concerned 
in  leading  him  to  form  the  plan  of  a comprehensive  system 
of  medicine.  Cullen’s  system  was  largely  based  on  the 
new  physiological  doctrine  of  irritability,  but  is  especially 
noticeable  for  the  importance  attached  to  nervous  action. 
Thus  even  gout  was  regarded  aa  a “ neurosis.”  These 
pathological  principles  of  Cullen  are  contained  in  his  Fir  si 
Lines  of  the  Practice  of  Phytic,  an  extremely  popular  book, 
often  reprinted  and  translated.  More  importance  is  to  be 
attached  to  his  Nosology  or  Classification  of  Diseases,  The 
attempt  to  classify  diseases  on  a natural-history  plan  was 
not  new,  having  been  commenced  by  Sauvages  and  others, 
and  is  perhaps  not  a task  of  the  highest  importance. 
Cullen  drew  out  a classification  of  great  and  needless  com- 
plexity, the  chief  part  of  which  is  now  forgotten,  but 
several  of  his  main  divisions  are  still  preserved. 

It  is  difficult  to  form  a clear  estimate  of  the  importance 
of  the  last  eystematixer  of  medicine,  John  Brown  (1735- 
88),  for,  though  in  England  he  has  been  but  little 
regarded,  the  wide  though  short-lived  popularity  of  his 
system  on  the  Continent  shows  that  it  must  have  contained 
some  elements  of  brilliancy,  if  not  originality.  Hia  theory 
of  medicine  professed  to  explain  the  processes  of  life  and 
disease,  and  the  methods  of  cure,  upon  one  simple  principle, 
— that  of  the  property  of  “excitability,”  in  virtueof  which 
the  “exciting  powers,”  defined  as  being  (1)  external  forces 
and  (2)  the  functions  of  the  system  itself,  call  forth  the  vital 
phenomena  “sense,  motion,  mental  function,  and  passion.” 
AU  exciting  power*  are  stimulant,  the  apparent  debilitating 
or  sedative  effect  of  some  being  due  to  a deficiency  in  the 
degree  of  stimulus;  so  that  the  final  conclusion  is  that  “ the 
whole  phenomena  of  life,  health  as  well  as  disease,  consist 
in  stimulus  and  nothing  else.”  Brown  recognised  some 
diseases  as  sthenic,  others  as  asthenic,  the  latter  requiring 
stimulating  treatment,  the  former  the  reverse ; but  his  prac- 
tical conclusion  was  that  97  per  cent  of  all  diseases  required 
a “ stimulating  ” treatment  In  this  he  claimed  to  have 
made  the  most  salutary  reform  because  all  physicians  from 
Hippocrates  had  treated  diseases  by  depletion  and  debili- 
tating measures  with  the  object  of  curing  by  elimination. 
It  would  be  unprofitable  to  attempt  a complete  analysis  of 
the  Brunonian  system ; and  it  is  difficult  now  to  understand 
why  it  attracted  so  much  attention  in  its  day.  To  ns  at 
the  present  time  it  seems  merely  a dialectical  construction, 
having  its  beginning  and  end  iu  definitions,  the  words 
'power,  stimulus,  Ac.,  being  used  in  such  a way  as  not  to 
correspond  to  any  precise  physical  conceptions,  still  less  to 
definite  material  objects  or  forces.  One  recommendation 
of  the  system  was  that  it  favoured  a. milder  system  of 
treatment  than  was  at  that  time  in  vogue  j Brown  may  be 
said  to  have  been  tho  first  advocate  of  the  modern  stimulant 
or  feeding  treatment  of  fevers.  He  advocated  the  use  of 
“animal  soups”  or  beef  tea.  Further  ho  had  the  discern- 
ment to  see  that  certain  symptoms,  such  as  convulsions  and 
delirium,  which  were  then  commonly  held  always  to  indi- 
cate inflammation;  were  often  really  signs  of  weakness. 

The  fortunes  of  Brown’s  system  (called,  from  having  been 
Originally  written  in  Latin,  the  Brunonian)  form  one  of  the 
strangest  chapters  in  the  history  of  medicine*  In  Scotland, 
Brown  so  far  won  the  sympathy  of  the  students  that  riotous 
conflicts  took  place  between  his  partisans  and  opponents. 
In  England  hi?  system  took  little  root.  In  Italy,  on  the 
other  hand,  it  received  enthusiastic  support,  and,  naturally, 
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b corresponding  degree  of  opposition.  The  most  important 
adherent  to  Brown’s  system  was  Roaori  (1763-1837),  who 
taught  it  as  professor  at  Pavia,  but  afterwards  substituted 
his  own  system  of  contra-stimulus.  The  theoretical  differ* 
ences  between  this  and  the  “stimulus”  theory  need  not  bo 
expounded.  The  practical  difference  in  the  corresponding 
treatment  was  very  great,  as  Resort  advocated  a copious  use 
of  bleeding  and  of  depressing  remedies,  such  as  antimouy. 
Joseph  Frauk,  a German,  professor  at  Pavia,  afterwards 
of  Vienna,  the  author  of  an  encyclopaedic  work  ou  medicine 
now  forgotten,  embraced  the  Brunontan  system,  though 
he  afterwards  introduced  some  modifications,  and  trans- 
planted it  to  Vicuna.  Many  names  are  quoted  as  partisans 
or  opponents  of  the  Bruuonian  system  in*  Italy,  but  scarcely 
one  of  them  has  any  other  claim  to  be  remembered.  In 
Germany  the  new  system  called  forth,  a little  later,  no  less 
enthusiasm  and  controversial  heat,  Girtanner  first  began 
to  spread  the  new  ideas(though  giving  them  out  os  his  own), 
but  Weikard  was  the  first  avowed  advocate  of  the  system. 
Roschlaub  (1768-1835)  modified  Brown's  system  into  the 
theory  of  excitement  (Prrepungsthtorie),  which  for  a time 
was  extremely  popular  in  Germany.  The  enthusiasm  of 
the  younger  Brunonians  in  Germany  was  as  great  as  In 
Edinburgh  or  in  Italy,  and  led  to  serious  riots  in  the 
university  of  Gottingen.  In  America  the  system  was 
enthusiastically  adopted  by  a noted  physician,  Benjamin 
Rush,  of  Philadelphia,  who  was  followed  by  a considerable 
school.  France  was  not  more  influenced  by  the  new  school 
than  England.  In  both  countries  the  tendency  towards 
positive  science  and  progress  by  objective  investigation 
was  too  marked  for  any  theoretical  system  to  have  more 
than  a passing  influence.  In  France,  however,  the 
influence  of  Brown’s  theories  is  very  clearly  seen  in  the 
writings  of  Broussais,  who,  though  not  rightly  classed  with 
the  system-makers,  since  his  conclusions  were  partly  baaed 
upon  anatomical  investigation,  resembled  them  in  his  at- 
tempt to  unite  theory  and  practice  in  one  comprehensive 
synthesis.  The  explanation  of  the  meteoric  splendour  of  tbo 
Brunonian  system  in  other  countries  seems  to  be  as  follows. 
In  Italy  the  period  of  inteilectnal  decadence  had  eet  in, 
and  no  seriouB  scientific  ardour  remained  to  withstand  the 
novelties  of  abstract  theory.  In  Germany  the  case  was 
somewhat  different.  Intellectual  activity  was  not  wanting, 
but  the  great  achievements  of  the  18th  century  in  philo- 
sophy and  tbo  moral  sciences  had  fostered  a love  of 
abstract  speculation ; and  soma  sort  of  cosmical  or 
general  system  was  thought  indispensable  in  every  depart- 
ment of  special  science.  Hence  another  generation  had  to 
pass  away  before  Germany  found  herself  on  the  level,  in 
■cientific  investigation,  of  France  and  England. 

Before  the  theoretic  tendency  of  the  18th  century  was 
quite  exhausted,  it  displayed  itself  in  a system  which, 
though  insome  respects  isolated  in  the  history  of  medicine, 
stands  nearest  to  that  of  Brown, — that,  namely,  of  Hahne- 
mann (see  HoMtEOPATny).  Hahnemann  (1753-1844)  was 
in  conception  as  revolutionary  a reformer  of  medicine  as 
Paracelsus.  He  professed  to  base  medicine  entirely  on  a 
knowledge  of  symptoms,  regarding  all  investigation  of  the 
causes  of  symptoms  as  useless.  While  thus  rejecting  all 
the  lessons  of  morbid  anatomy  and  pathology,  he  put  for- 
ward views  respecting  the  causes  of  disease  which  hardly 
bear  to  be  seriously  stated.  All  chronic  maladies  result 
either  from  three  diseases — psora  (the  itch),  syphilis,  or 
sycosis  (a  skin  disease),  or  elso  are  maladies  produced  by 
medicines.  Seven-eighths  of  all  chronic  diseases  are  pro- 
duced by  itch  driven  inwards.1  (It  it  fair  to  say  that 


1 The  Itcti  Is  mlly  an  affection  produced  by  the  presence  In  tha 
skin  of  a species  of  mile  (Aearvt  tcnbir*\  and  when  thin  is  destroyed  or 
remoTed  the  di'ea*e  i«  at  an  cni. 
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these  views  were  published  in  ot»  of  his  later  works.)  In 
treatment  of  disease  Hahnemann  rejected  entirely  the 
notion  of  a vis  medicatrix  nuturse,  and  was  guided  by  his 
well-known  principle  “similia  similibus  curantur,*'  which 
he  explained  as  depending  on  the  law  that  in  order  to  get 
rid  of  a disease  some  remedy  must  be  given  which  should 
substitute  for  the  disease  an  action  dynamically  similar, 
but  weaker.  The  original  malady  being  thus  got  rid  of, 
the  vital  force  would  easily  be  able  to  cope  with  and 
extinguish  the  slighter  disturbance  caused  by  the  remedy. 
Something  very  similar  wus  held  by  Brown,  who  taught 
that  “ indirect  debility  * was  to  be  cured  by  a lesser  degree 
of  the  same  stimulus  as  had  caused  the  original  disturbance. 
Generally,  however,  Hahnemann’s  views  contradict  thoBo of 
Brown,  though  moving  somewhat  in  the  same  plane.  In 
order  to  select  remedies  which  should  fulfil  <he  indica- 
tion of  producing  symptoms  like  thoae  of  the  disease, 
Hahnemann  made  many  observations  of  the  acticn  of  drugs 
on  healthy  persons,  lie  did  not  originate  this  line  of 
research,  for  it  had  been  pursued  if  not  originated  by 
Haller,  and  cultivated  systematically  by  Tomnvasini,  an 
Italian  " contra-stimulist ; ” but  he  carried  it  out  with 
much  elaboration.  His  results,  nevertheless,  were  vitiated 
by  being  obtained  in  the  interest  of  a theory,  and  by 
singular  want  of  discrimination.  Hahnemaun’s  doctrinw 
met  with  much  opposition  on  the  part  of  the  medical  pro- 
fession, .and  he  was  hence  led  to  state  his  case  to  the"  lay  n 
public  as  a sort  of  court  of  appeal ; and  thus  matters  of 
science  were  made  the  theme  of  much  popular  controversy. 
This  expedient,  in  which  Hahnemann  had  betn  in  a small 
degree  anticipated  by  Brown,  contributed  largely  to  the 
success  of  his  system.  The  appeal  flattered  a preva.bnt 
belief  in  the  right  of  private  judgement,  even  in  technical 
and  learned  subjects.  Hahnemann  was  thus  able  to  take 
up  the  position  (and  not  without  justification)  of  a victim 
of  professional  prejudice.  The  anomalous  position  into 
which  professional  scorn  and  extra-professional  popularity 
brought  him  produced  a distinct  deterioration  in  the 
character  of  his  work.  In  his  second  period  he  develoj»ed 
the  extraordinary  theory  of  “potentiality’*  or  dynamics- 
tion, — namely,  that  medicines  gained  in  strength  by  being 
diluted,  if  the  dilution  was  accompanied  by  shaking  or 
pounding,  which  was  supposed  to  " potentials  ” or  fn- 
crease  the  potency  of  the  medicine.  On  this  extraordi- 
nary principle  Hahnemann  ordered  his  original  tinctm«s 
to  be  reduced  in  strength  to  one-fiftieth  ; these  first  dilu- 
tions again  tooue-fiftieth  j and  so  on,  even  till  the  thirtieth 
dilution,  which  he  himself  used  by  preference,  and  to 
which  be  ascribed  the  highest  “ potentiality.”  It  is  hardly 
necessary  to  point  out  that  even  the  lower  dilutions  involve 
quantities  which  no  analysis  can  weigh,  measure,  or  even 
recognixe.  The  still  greater  eccentricities  of  Hahnemann’s 
later  works  need  not  be  recounted.  From  a theoretical 
point  of  view  Hahnemann's  is  one  of  the  abstract  systems, 
pretending  to  universality,  which  modem  medicine  neither 
accepts  nor  finds  it  worth  while  to  controvert  In  the 
treatment  of  disease  bis  practical  innovations  came  at 
a fortunate  time,  when  the  excesses  of  the  depletory 
system  had  only  partially  been  superseded  by  the  equally 
injurious  opposite  extreme  of  Brown’s  stimulant  treatment. 
Hahnemann's  use  of  mild  and  often  aoite  inert  remedies 
contrasted  favourably  with  both  of  these.  Further  be 
did  good  by  insisting  upon  simplicity  in  prescribing,  when 
it  was  the  custom  to  give  a number  of  drugs,  often  hetero- 
geneous and  inconsistent,  in  the  same  prescription.  But 
these  indirect  benefits  were  quite  independent  of  the  truth 
or  falsity  of  his  theoretical  system. 

Positive  Progress  in  the  18fA  Century. — In  looking  bark 
on  the  repeated  attempts  in  the  1 8th  century  to  construct 
a universal  system  of  medicine  U-  i*  impossible  not  to 
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regret  the  waste  of  brilliant  gifts  aud  profound  acquire- 
ments which  they  involved.  It  was  fortunate,  however, 
that  the  accumulation  of  positive  knowledge  in  medicine 
did  not  cease.  While  Germany  and  Scotland,  as  the  chief 
homes  of  abstract  speculation,  gave  birth  to  moet  of  the 
theories,  progress  in  objective  science  was  most  marked  in 
other  countries,— in  Italy  first,  and  afterwards  in  England 
and  France.  We  must  retrace  our  steps  a little  to  enumerate 
several  distinguished  names  which,  from  the  nature  of  the 
case,  hardly  admit  of  classification. 

In  Italy  the  tradition  of  the  great  anatomists  and 
physiologists  of  the  17th  century  produced  o series  of 
accurate  observers  and  practitioners.  Among  the  first  of 
these  were  Antonio  Maria  Valsalva  (1666-1723),  still 
better  known  as  an  anatomist;  Giovanni  Maria  Lancisi 
(1654-1720),  also  an  anatomist,  the  author  of  a classical 
work  on  the  diseases  of  the  heart  and  aneurisms ; and  Ip- 
polito  Francisco  Albertini  (1662-1738),  whose  researches 
on  the  same  class  of  diseases  were  no  less  important 

Iu  France  Jean  Baptiste  S4nac  (1693-1770)  wrote 
also  an  important  work  on  the  affections  of  the  heart 
Sauvages,  otherwise  F.  B.  de  Lacroix  (1706-67),  gave 
under  the  title  Nosologin  Method  ica  a natural-history 
classification  of  diseases;  Jean  Astruc  (1684-1766)  con- 
tributed to  the  knowledge  of  general  diseases.  But  the 
state  of  medicine  in  that  country  till  tlie  end  of  the  18th 
century  was  unsatisfactory  as  com  Dared  with  some  other 
parts  of  Europe. 

In  England  the  brilliancy  of  the  early  part  of  the 
century  in  practical  medicine  was  hardly  maiutained  to 
the  end,  and  presented  indeed  a certain  contrast  with  tho 
remarkable  and  unflagging  progress  of  surgery  in  the  same 
period.  The  roll  of  the  College  of  Physicians  does  not 
furnish  many  distinguished  names.  Among  these  should 
be  mentioned  John  Fothergill  (1712-80),  who  investi- 
gated the  “putrid  sore  throat”  now  called  diphtheria,  and 
the  form  of  neuralgia  popularly  known  as  tic  douloureux. 
A physician  of  Plymouth,  John  Huxham  (1694-1768), 
mado  researches  on  epidemic  fevers,  in  the  spirit  of 
Sydenham  and  Hippocrates,  which  are  of  the  highest 
importance.  William  Heberden  (1710-1801),  a London 
physician,  called  by  Samuel  Johnson  ultimut  Romanomm , 
“the  lost  of  our  learned  physicians,”  left  a rich  legacy  of 
practical  observations  in  the  Commentaries  published  after 
his  death.  More  important  in  their  resalts  than  any  of 
these  works  were  the  discoveries  of  Edward  Jennie 
(?.*.),  respecting  the  prevention  of  small-pox  by  vaccina-  I 
tion,  in  which  he  superseded  the  partially  useful  but 
dangerous  practice  of  inoculation,  which  had  been  intro- 
duced into  England  in  1721.  The  history  of  this  dis- 
covery need  not  be  told  here,  but  it  may  be  pointed  out 
that,  apart  from  its  practical  Importance,  it  has  had  great 
influence  on  the  scientific  study  of  infections  diseases. 
The  name  of  John  Pringle  (1707-82)  should  also  be 
mentioned  as  one  of  the  first  to  study  epidemics  of  fevers 
occurring  in  prisons  and  camps.  His  work  entitled  Obser- 
vations on  the  Diseases  of  an  Army  was  translated  into 
many  European  languages,  and  became  the  standard 
authority  on  the  subject. 

In  Germany  ths  only  important  school  of  practical 
medicine  was  that  of  Vienna,  as  revived  by  Van  Swieten 
(1700-72),  a pupil  of  Boerhaave,  under  the  patronage 
of  Maria  Theresa.  Van  Swieteu’s  commentaries  on  the 
aphorisms  of  Boerhaave  are  thought  more  valuable  than  j 
he  original  text.  Other  eminent  names  of  the  samo 
school  are  Anton  de  Haen  (1704-76),  Anton  Stdrck 
(1731-1803),  Maximilian  Stoll  (1742-88),  and  John 
Peter  Frank  (1745-1821),  father  of  Joseph  Frank  before- 
mentioned  as  an  adherent  of  the  Brownian  system,  and 
like  his  sou  carried  away  for  a time  by  tho  new  doctrines. 


This,  the  old  “ Vienna  School,”  was  not  distinguished  for 
any  notable  discoveries,  but  fur  success  in  clinical  teaching, 
and  for  its  sound  method  of  studying  the  actual  facts  of 
disease  during  life  and  after  death,  which  largely  contri- 
buted to  the  establishment  of  tho  “poeitivo  medicine  ” of 
the  19th  century. 

One  novelty,  however,  of  the  first  importance  is  due  to 
a Vienna  physician  of  tho  period,  Leopold  Aveubrugger 
(1722-1809), .the  inventor  of  the  method  of  recognizing 
diseases  of  the  chest  by  percussion.  Avenbrugger's 
method  was  that  of  direct  percussion  with  the  tipe  of  the 
fingers,  not  that  which  is  now  used,  of  mediate  percussion 
with  the  intervention  of  a finger  or  plessimeter;  but  the 
results  of  his  tnethod  were  the  same,  aud  its  value  nearly 
os  great  Avenbrugger's  great  work,  the  Invention  Novum, 
was  published  in  1761.  The  new  practice  was  received  at 
first  with  contempt  and  even  ridicule,  and  afterwofd's  by 
Still  and  Peter  Frank  with  only  grudging  approval.  It 
did  not  receive  due  recognition  till  1808,  when  Corviaart 
translated  the  Inventum  Novnm  into  French,  and  Aven- 
brugger’s  method  rapidly  attained  a European  reputation. 
Surpassed,  but  uot  eclipsed,  by  the  still  more  important 
art  of  auscultation  introduced  by  Laennec,  it  is  hardly 
too  much  to  say  that  this  simple  and  purely  mechanical 
invention  has  had  more  influence  on  the  development  of 
modem  medicine  than  all  the  “ systems  ” evolved  by  tha 
most  brilliant  intellects  of  the  16th  century. 

Early  Part  of  the  19fA  Century. — It  is  not  possible  to 
carry  the  history  of  medicine,  in  & sketch  such  as  this, 
beyond  the  early  years  of  the  19th  century,  both  because 
the  mass  of  details  becomes  so  large  as  to  require  more 
minute  treatment,  and  because  it  is  difficult  as  we  approach 
our  own  times  to  preserve  the  necessary  historical  per- 
spective. It  was,  however,  in  this  period  that  what  we 
regard  as  the  modem  school  of  medicine  v?a a formed,  and 
took  the  shape  which  it  has  preserved  to  our  own  days. 
The  characteristic  of  the  modern  school  is  the  adoption  in 
■ medicine  of  the  methods  of  research  of  physical  science,  and 
the  gradually  declining  importance  attached  to  theory  and 
abstract  reasoning, — hypotheses,  though  not  neglected,  being 
used  as  means  of  research  rather  than  as  ultimate  conclu- 
sions. Its  method  may  therefore  be  called  the  positive 
method,  or  that  of  rational  empiricism.  The  growth  of 
the  new  school  was  first  seen  in  two  European  countries, 
in  France  and  England,  and  must  be  separately  followed 
in  the  two.  Germany  entered  the  field  later. 

Rise  of  the  Positive  School  in  France . — Tha-reform  of 
medicine  in  France  must  be  dated  from  the  great  intel- 
lectual awakening  caused  by  the  Revolution,  but  more 
definitely  starts  with  the  researches  in  anatomy  and 
physiology  of  Mario  Francois  Xavier  Bichat  (1771-1802). 
The  importance  in  science  of  Bichat's  classical  works, 
especially  of  the  Anqtomie  genirale , cannot  be  estimated 
here ; we  can  only  point  out  their  value  as  supplying 
a new  basis  for  pathology  or  the  science  of  disease. 
Among  the  most  ardent  of  his  followers  was  Francois 
Joseph  Victor  BrouBsaia  (1772-1838),  whose  theoretical 
I views,  partly  founded  on  those  of  Brown  and  par^y  on  the 
so  called  vitalist  school  of  Borden  and  Bartbtz,"  differed 
t from  these  essentially  in  being  avowedly  based  on  ana- 
tomical observations.  Broussais's  chief  aim  was  to  find 
n anatomical  basis  for  all  diseases,  but  he  is  especially 
nown  for  his  attempt  to  explain  all  fevers  as  a consequence 
of  irritation  or  iuflammation  of  the  intestinal  canal  (g&stro- 
enttfrite).  A number  of  other  moladiea,  especially  generr . 
diseases  and  those  commonly  regarded  as  nervous,  were 
attributed  to  the  same  cause.  It  would  be  impossible  now 
to  trace  the  steps  which  led  to  this  wild  and  long  since 
exploded  theory.  It  led,  among  other  consequences,  to  au 
enormous  misuse  of  bleeding.  Leeches  were  his  favourite 
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instrument®,  and  so  much  so  that  be  ia  said  to  have  used  • 
100,000  in  his  own  hospital  wards  during  one  year.  He 
waa  equalled  if  not  surpassed  in  this  excess  by  his 
follower  Bouillaud,  known  for  his  important  work  on 
heart  diseases.  Brouasais's  system,  to  which  he  gave  the 
name  of  M Mldecine  Pbysiologique”  did  much  indirect  good, 
in  fixing  attention  upon  morbid  changes  in  the  organs,  and 
thus  led  to  the  rise  of  the  strongly  opposed  anatomical 
and  pathological  school  of  Corvisart,  Laennec,  and  Bayle. 

Jean  Nicolas  Corvisart  (1755-1821)  has  already  been 
mentioned  as  the  translator  and  introducer  into  France  of 
Avenbrugger’s  work  on  percussion.  He  introduced  acme 
improvements  in  the  method,  but  the  only  real  advance  J 
was  the  introduction  of  mediate  percussion  by  Piorry  in 
1828.  The  discovery  had,  however,  yet  to  be  completed 
by  that  of  auscultation,  or  listening  to  sounds  produced 
in  the  chest  by  breathing,  the  movements  of  the  heart,  <fcc. 
The  combiDation  of  these  methods  constitutes  what  is  now 
known  as  physical  diagnosis.  Rend  Thdopbile  Hyacinthe 
Laennec  (1781-1826)  waa  the  inventor  of  this  most 
important  perhaps  of  all  methods  of  medical  research. 
Except  for  some  trifling  notices  of  sounds  heard  iu  certain 
diseases,  this  method  was  entirely  new.  It  was  definitely  j 
expounded  in  an  almost  complete  form  in  his  work 
De  r auscultation  mediate , published  in  1819.  Laennec 
attached  undue  importance  to  the  use  of  the  stethoscope, 
and  laid  too  much  weight  on  specific  signs  of  specific 
diseases  ; otherwise  his  method  in  its  main  features  has 
remained  unchanged.  The  result  of  his  discovery  was  an 
entire  revolution  in  the  knowledge  of  diseases  of  the  chest ; 
but  it  would  be  a mistake  to  forget  that  an  essential  factor 
()n  this  revolution  was  the  simultaneous  study  of  the  con- 
dition of  the  diseased  organs  as  seen  after  death.  Without 
the  latter,  it  is  difficult  to  see  how  the  information  con- 
veyed by  sounds  could  ever  have  been  verified  This 
increase  of  knowledge  is  therefore  due,  not  to  auscultation 
alone,  but  to  auscultation  combined  with  morbid  anatomy. 
In  the  case  of  Laennec  himself  this  qualification  takes 
nothing  from  his  fame,  for  he  studied  so  minutely  the 
relations  of  post  mortem  appearances  to  symptoms  during 
life  that,  hsd  he  not  discovered  adieu Itation,  his  researches 
in  morbid  anatomy  would  have  made  him  famous.  The 
pathologico-anatomical  method  was  also  followed  with 
great  seal  and  buccbss  by  Gaspard  Laurent  Bayle  (1774- 
1616),  whose  researches  on  tubercle,  and  the  changes  of 
the  lungs  and  other  organs  in  consumption,  are  the  founda- 
tion of  most  that  has  been  done  since  his  time.  It  was  of 
course  antecedent  to  the  discovery  of  auscultation.  Start- 
ing from  these  men  arose  a school  of  physicians  who 
endeavoured  to  give  to  the  study  of  symptoms  the  same 
precision  as  belonged  to  anatomical  observations,  and 
by  the  combination  of  both  methods  made  a new  era  in 
clinical  medicine.  Among  these  were  Chomcl  (1788- 
1858),  Louis  (1787-1872),  Cruveilhier  (1791-1874),  and 
Audral  (1797-1876).  Louis,  by  his  researches  on  pul- 
monary consumption  and  typhoid  fever,  had  the  chief  merit 
of  refuting  the  doctrines  of  Broussais.  In  another  respect 
also  he  aided  in  establishing  an  exact  science  of  medicine 
by  the  introduction  of  the  numerical  or  statistical  method. 
By  this  method  only  can  the  fallacies  which  are  attendant 
on  drawing  conclusions  from  isolated  cases  be  avoided ; 
and  thus  the  chief  objection  which  has  been  made  to 
regarding  medicine  as  an  inductive  science  has  been 
removed.  Louis’s  method  was  improved  and  systematized 
by  Gavarret ; and  its  utility  is  now  universally  recognized. 
Space  does  not  permit  ns  to  trace  further  the  history  of 
this  brilliant  period  of  French  medicine,  during  which  the 
superiority  of  the  school  of  Paris  could  hardly  be  contested. 
We  can  only  mention  the  names  of  Bretonneau  (1771- 
1862),  Roetan  (1790-1806),  D’Alibert  (1766-1837),  Rayer 


(1793-1867),  and  Troussesu  (1801-1866),  the  eloquent 
and  popular  teacher. 

English  Medicine  from  1800  to  1840. — The  progress  of 
medicine  in  England  during  this  period  displays  the  same 
characteristics  as  at  other  times,  via,  a gradual  and  unin- 
terrupted development,  without  startling  changes  such  as 
are  cansed  by  the  sudden  rise  or  fall  of  a new  school. 
Hardly  any  theoretical  system  is  of  English  birth ; Erasmus 
Darwin  (1731-1802),  the  grandfather  of  the  great  Charles 
Darwin,  alone  makes  an  exception.  In  his  Zoonomia 
(1794)  he  expounded  a theory  of  life  and  disease  which 
had  some  resemblance  to  that  of  Brown,  though  arrived 
at  (he  says)  by  a different  chain  of  reasoning. 

Darwin’s  work  shows,  however,  the  tendency  to  connect 
medicine  with  physical  science,  which  was  an  immediate 
consequence  of  the  scientific  discoveries  of  the  end  of  the 
18th  century,  when  Priestley  and  Cavendish  in  England 
exercised  the  same  influence  as  Lavoisier  in  France.  The* 
English  school  of  medicine  was  also  profoundly  stirred  by 
the  teachings  of  the  two  brothers  William  and  John 
Hunter,  especially  the  latter, — who  muBt  therefore  be 
briefly  mentioned,  though  their  own  researches  were  chiefly 
concerned  with  subjects  lying  a little  outside  the  limits 
of  this  sketch.  William  Hunter  (1718-1783)  waa  known 
| in  London  as  a brilliant  teacher  of  anatomy  and  successful 
j obstetric  physician ; his  younger  brother  and  pupil,  John 
Hunter  (1728-1793),  was  also  a teacher  of  anatomy,  and 
practised  as  a surgeon.  His  immense  contributions  to 
anatomy  and  pathology  cannot  be  estimated  here,  but 
his  Services  in  stimulating  research  and  training  investi- 
gators belong  to  the  history  of  general  medicine.  They 
are  sufficiently  ovidenced  by  the  fact  that  Jenner  and 
Baillie  were  his  pupils. 

The  same  scientific  bent  is  seen  in  the  greater  attention 
paid  to  morbid  anatomy  (which  dates  from  Baillie),  and 
the  more  scientific  method  of  studying  diseases.  An 
instance  of  the  latter  is  the  work  of  Robert  Willan 
(1757-1812)  on  diseases  of  the  skin, — a department  of 
medicine  in  which  abstract  and  hypothetical  views  had 
been  especially  injurious.  Willan,  by  following  the  natural- 
history  method  of  Sydenham,  at  once  put  the  study  on  a 
sound  basis;  and  his  work  has  been  the  starting  point 
of  the  most  important  modern  researches.  About  the 
aame  time  William  Charles  Wells  (1757-1817),  a scientific 
investigator  of  remarkable  power,  and  the  author  of  a cele- 
brated essay  on  dew,  published  observations  on  alterations 
in  the  urine,  which,  though  little  noticed  at  the  time,  were 
of  great  value  os  assisting  in  the  important  discovery  made 
some  years  ofterwards  by  Bright. 

These  observers,  and  others  who  cannot  be  mentioned 
here,  belong  to  the  period  when  English  medicine  was  still 
little  influenced  by  the  French  school.  Shortly  after  1815, 
however,  when  the  Continent  was  again,  open  to  English 
travellers*  many  Euglish  doctors  studied  in  Paris,  and  the 
discoveries  of  their  great  French  contemporaries  began  to 
be  known.  The  method  of  auscultation  was  soon  intro- 
duced into  this  country  by  pupils  of  Laennec.  John 
Forbes  in  1824,  and  William  Stokes  of  Dublin  in  1625, 
published  treatises  on  the  use  of  the  stethoscope.  Forbes 
also  translated  the  works  of  laennec  and  Aveubrugger,  and 
an  entire  revolution  was  soon  effected  in  the  knowledge  of 
diseases  of  the  chest  James  Hope  and  Peter  Mere  Latham 
further  developed  this  subject,, and  the  former  was  also 
known  for  his  researches  in  morbid  anatomy.  The  com- 
bination of  clinical  and  anatomical  research  led,  as  in  the 
hands  of  the  gTeat  French  physicians,  to  important  dis- 
coveries by  English  investigators.  The  discovery  by 
Richard  Bright  (1789-1858)  of  the  disease  of  the  kidneys 
known  by  his  name,  has  proved  to  be  one  of  the  most 
momentous  of  this  century.  It  was  published  in  Reports  of 
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Medical  Cates,  1827-31.  Thomas  Addison  takes,  some- 
what later,  a scarcely  inferior  place.  The  remarkable 
physiological  discoveries  of  Bell  and  Marshall  Ball  for  tba 
first  time  rendered  possible  the  discrimination.of  diseases 
of  the  spinal  cord.  Several  of  these  physicians  were  also 
eminent  for  their  clinical,  teaching, — an  art  in  which 
Englishmen  had  up  till  then  been  greatly  deficient. 

Although  many  names  of  scarcely  less  note  might  be. 
mentioned  amoiig  the  London  physicians  of  the  early  part 
of  the  century,  we  must  pass  them  over  to  consider  the 
progress  of  medicine  in  Scotland  and  Ireland.  In 
Edinburgh  the  admirable  teaching  of  Cullen  had  raised 
the  medical  faculty  to  a height  of  prosperity  of  Which  his 
successor,  James  Gregory  (1758-1821),  was  notunworthy. 
Hit  nephew,  William  Pulteney  Aiitou  (1790-1859),  was 
even  more  widely  known.  These  great  teachers  meintained 
in  the  northern  university  a continuous  tradition  of  suc- 
cessful teaching,  which  the  difference  in  academical  and 
other  circnmstances  rendered  hardly  possible  in  London. 
.Vor  was  the  northern  school  wanting  in  special  investi- 
gators, such  as  John  Abercrombie,  known  fur  his  work  on 
diseases  of  the  brain  and  splnnl  cord  published  in  1828, 
uud  many  others.  Turning  to  Ireland,  it  should  be  said 
that  tha  Dublin  achool  in  this  period  produced  two 
pliyaicians  of  the  highest  distinction,  Robert  James 
Graves  (c.  1809-1853)  was  a most  eminent  clinical 
teacher  and  observer,  whole  lectures  are  regarded  aa  the 
model  of  clinical  teaching,  and  indeed  Berved  as  such  to 
tbs  most  popular  tsacher  of  the  Faria  school  in  the  middle 
of  this  century,  Trousseau.  William  Stokes  (1804-1878) 
was  especially  known  for  his  works  on  diseases  of  thrt  chest 
and  of  the  heart,  and  for  his  clinical  teaching. 

German  Medicine  from  1800  to  1840.— -Of  the  other 
countries  of  Europe,  it  is  now  only  necessary  to  mention 
Germany.  Here  the  chief  home  of  positive  medicine  was 
still  for  a long  time  Vienna,  where  the  “new  Vienna 
achool"  continued  and  surpassed  the  glory  of  the  old. 
Joseph  Skoda  (bom  1805)  extended,  aud  in  some  respects 
oorrected,  the  art  of  auscultation  as  left  by  Laennec.  Karl 
Rokitausky  (1604-1878),  by  his  colossal  labours,  placed  the 
science  of  morbid  anatomy  on  a permanent  basis,  and. 
enriched  tt  by  numerous  discoveries  of  detail.  Most  of  the- 
ardent  cultivators  of  this  science  in  Germany  in  the  naxt 
generation  were  his  pupils.  In  the  other  German  schools, 
though  some  great  names  might  be  found, # aa  Romberg 
(1795-1873),  the  founder  of  the  modem  era  In  the  study 
of  nervous  diseases,  the  general  spirit  was  scholastic  aod 
the  result  barren,  till  the  teaching  of  one  man,  whom 
the  modem  German  physicians  generally  regard  aa  tha 
regeDeratot  of  scientific  medicine  in  their  country,  made 
itself  felt.  Johann  Lucas  Schonleiu  (1793-1864)  was  first 
professor  at  Wurzburg,  afterwards  at  Zurich,  and  for 
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twenty  yean  at  Berlin  (from  1839-1859).  Scbonlein"! 
positive  contributions  to  medical  science  were  not  torg* 
but  he  made  iu  1839  one  discovery,  apparently  small,  btff 
in  reality  most  suggestive,  namely,  that  the  contagious 
disease  of  the  head  ealled  favus  is  produced  by  the  growttf 
in  the  liair  of  a parasitic  fungus.  In  this  may  be 
found  the  germ  of  the  startling  modern  discoveries  in 
parasitic  diseases.  His  systematic  doctrines  founded  thfll 
so-called  "natural  history  school;”  but  his  real  merit 
was  that  of  the  fouuder  or  introducer  of  a method.  In 
the  words  of  Hueser,  "Schonlein  has  the  incontestable 
merit  of  having  been  the  first  to  establish  in  Germany  the 
exact  method  of  the  French  aud  the  English,  and  to 
impregnate  this  method  with  the  vivifying  spirit  of  German 
research.”  The  name  of  Schonlein  thus  brings  ns  to  the 
threshold  of ‘the  modem  German  achool  of  medicine, — 
the  most  scientific  and  exact  in  Europe,  and  in  its  spirit 
strikingly  in  contrast  with  the  theoretical  subtlety  ot 
German  systematic  in  the  lost  century. 

Literature.— The  earliest  work  of  authority  on  the  history  of 
medicine  is  that  of  Daniel  le  Clerc  (Histoire  dc  la  Mtdsnns,  Geneva, 
.1 896 ; Amsterdam,  1704, 1723,  kc,  \ which  ends  with  Oalen.  Frefnd’i 
History  of  Physick  (London,  1725-26,  2 Tola.)  carries  on  the  subject 
from  Galen  to  the  beginning  of  the  16th  century.'  The  first  com- 
plete history  is  that  of  Kurt  Sprengel  ( VerrucA  einer  pragmatlscAon 
(Jesehichtc  (Ur  AmuiJcunde,  Halle,  1792;  3d  edition,  Halle, 
1321-28,  5 vols.;  also  in  French,  Paris,  1815b  Beaide  thee*  may 
be  mentioned  Hecker,  GtschxcAte  der  Heilfnsnde,  Berlin,  1822,  ana 
GcseA.  der  neiurtn  Htilkvndc,  Berlin,  1639;.  Cb.  Dare m berg, 
Hidoirt  da  science*  midicalcs,  Paris,  1870, 2 vola.;  Edward  Meryon, 
History  of  Medicine , London,  1861  (left  unfinished,  voL  i.  only 
having  appeared).  The  most  recent  and  complete  text- book  u 
Hacaer’a  Lehrbuck  der  Gaehichtt  der  Medicin  vna  der  EptdeviiscAsn 
KrankheiUn  (3d  edition,  Jena,  1875-79,  8 vola,  in  comae  of  com- 
pletion), to  which  the  preceding  sketch  ia  very  largely  indebted. 

In  apodal  deportments  of  the  subject  the  authorities  are  th% 
following : — For  classical  medicine : Celaua,  De  Medicin  a ; Littrd, 
fEuvra  d'HippocraU,  Paria,  1839-61,  10  voU.  (especially  voL  L); 
Francis  Adams,  Genuine  H'orks  of  Hippocrates  translated,  vritA  a Pre- 
liminary Discourse,  London  .(Syd.  Soc.),  1849,  and  Paulus  digincta, 
translated,  trilA  a Commentary,  London  (Syd.  SocA  1844 ; Darem- 
berg,  La  Mtdecine  dans  Homire,  Paris,  1865,  and  La  Mtdecine  entrt 
Homire  et  HippocrcUe,  Paris,  1869 ; and  W.  A.  Greenhffl’a  artialea 
“ Galen,"  " Hippocrates,"  Ac,  in  Smith's  Classical  Dictionary,  1844. 
For  Arabian  medicine  : SV ustenfeld,  GacAieAU  der  ArabiseAen  Aerds 
und  Katurforscher,  Gottingen,  1840  ; and  Lucien  Leckrc,  Histoirs 
d*  la  Midecins  Arabe,  Paria,  1876,  2 vole.  For  Salernitan  medicine: 
ColUetio  Salemitana,  edited  by  De  Henri,  Dareraberg,  Ac.,  Naples,, 
1852,  5 vols.  ; Regimen  Sanilatis,  with  introduction  by  Sir  A. 
Croke,  Oxford,  1830 ; and  Daremberg,  L’Ecole  de  Salerve,  Paris, 
1861.  For  medicine  in  England : John  Aikin,  Biographical  Memoirs 
of  Medicine  in  Great  Britain,  to  the  time  qf  Harvey,  London,  1780; 
Lives  of  BritisA  Physicians,  London,  1830  (chiefly  by  Dr  Macmichael, 
partly  by  Dr  Bisset  Hawkins  and  Dr  H.  H.  Southey) ; and  Hunk, 
Roll  of  the  Royal  Colby  of  Physicians  of  London , 2d  ed.,  1878,' 
8 vola.  For  the  modern  schools;  Hirachel,  GescAichte  des  Brtnm'- 
scAm  Systems  und  der  Errtgungs  Theoris,  Leiraic,  1846;  Boa  chut, 
Histoire  de  la  Mtdfdns  et  des  Doctrines  Midirales  i vols.,  Paris, 
1878  (comparison  of  sneient  and  modern  schools);  Buckle,  History 
Of  Civilisation  in  England,  1858-61.  G.  T.IJ 


MEDINA,  or  rather  El-MedIna  (the  city),  or  Med^tat 
JRasOl  AllXh  (the  city  of  the  apostle  of  God),  a town 
of  the  HijAz  in  Arabia,  in  25*  N.  1st,  40  E.  long.,1  the 
refuge  of  Mohammed  on  bis  flight  from  Mecca,  and  a 
renowned  place  of  Moslem  pilgrimage,  consecrated  by 
the  possession  of  his  tomb.  The  name  El-Medfna  goes 
back  to  the  Koran  («ir.  xxxiii.  60);  the  old  name  was 
Yathrib,  the  Lathrippa  of  Ptolemy  and  Iathrippa  of 
Stephanus  Byzantine. 


< * This  can  only  be  viewed  as  a very  rough  estimate.  The  road  from 
Yanbu  on  the  Red  Set,  which  runs  somewhat  north  Of  east.  Is  by 
Burton’s  estimate  182  mass.  From  Medina  to  Mecca  by  the  inland  or 
high  road  hr  make#  248  miles.  Tha  usual  road  sear  the  coast  by 
Ribigh  aud  Kholeys  and  thence  to  W.  Fitima  cannot  be  very  differ- 
ent lo  length.  Caravans  traverse  it  in  about  ten  or  eleven  days. 


Medina  stands  in  a sort  of  basin  at  the  northern 
extremity  of  an  elevated  plain,  on  the  yrestern  skirt  of  tbe 
mountain  range  which  divides  the  Red  Sea  coast-lands 
from  the  central  plateau  of  Arabia.  At  an  hour's  distance 
to  the  north  it  is  dominated  by  Mount  Ohod,  an  ontlying 
spur  of  the  great  mountains,  which  ia  now  visited  by  the 
pious  as  the  scene  of  the  welUknown  battle  (see 
Mohammed),  and  the  site  of  the  tomb  and  mosque  of  the 
Prophet’s  uncle  Hamza.  To  the  east  the  plain  is  bounded 
by  a long  line  of  hills  eight  or  ten  hours  distant,  over 
which  the  Nejd  road  runs.  A bomber  of  torrent  courses 
(of  which  W.  Kan  At  to  the  north,  at  the  foot  of  Mount 
Ohod,  and  W/Akib,  some  miles  to  tbe  eonth,  are  the  most 
important)  descend  from  the  mountains,  forming  consider- 
able streams  aud  pools  after  rain,  and  convergtf  in  th« 
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neighbourhood  of  the  town  to  unite  farther  went  at  a place 
called  ZaghAba,  whence  they  descend  to  the  sea  through  the 
“ mountains  of  the  TihAma  ” — the  rough  country  between 
Medina  and  its  port  of  Yanbu— under  the  name  of 
W,  Idam.  Southwards  from  Medina  the  plain  extends 
unbroken,  but  with  a alight  rise,  as  far  as  the  eye  can 
reach.  The  eon  verge noe  of  torrent  courses  in  the  neigh- 
bourhood of  Medina  makes  this  one  of  the  best- watered 
spots  in  northern  Arabia.  The  city  lies  close  to  one  of  the 
great  volcanic  centres  of  the  peninsula,  which  was  in 
violent  eruption  us  late  as  1266  a.d.,  when  the  lava  stream 
approached  within  an  hour's  distance  of  the  walls,  and 
dammed  np  W.  Kandt  Tile  result  of  this  and  older  pre- 
historic eruptions  has  been  to  confme  the  underground 
water,  so  important  in  Arabian  tillage,  which  can  be  reached 
at  any  point  of  the  oasis  by  sinking  deep  wells.  Many  of 
the  wells  are  brackish,  and  the  natural  fertility  of  the 
volcauic  soil  is  in  many  places  impaired  by  the  salt  with 
which  it  is  impregnated ; but  the  date  palm  grows  well 
everywhere,  and  the  groves,  interspersed  with  gardens  and 
corn-fields,  wbi<^»  surround  the  city  on  all  sides  except 
the  west,  have  been  famous  from  the  time  of  the  Prophet. 
Thus  situated,  Medina  was  originally  a city  of  agriculturists, 
not  like  Mecca  a city  of  merchants ; nor,  apart  from  the 
indispensable  trade  in  provisions,  has  it  ever  acquired 
commercial  importance  like  that  which  Mecca  owes  to  the 
pilgrimage.1 *  Landowners  and  cultivators  are  still  a chief 
element  in  the  population  of  the  city  and  suburbs.  The 
latter,  who  are  called  NawAkhila,  and  more  or  less  openly 
profess  the  Shf a opinions,  form  a sort  of  separate  caste, 
marrying  only  among  themselves.  The  townsmen  proper, 
on  the  other  hand,  are  a very  motley  race.*  The 
mechanical  arts,  which  the  true  Arab  despises,  are  chiefly 
practised  by  foreigners.  New  settlers  remain  behind  witn 
each  pilgrimage  ; and  the  many  offices  of  profit  connected 
with  the  mosque,  the  stipends  paid  by  the  sultan  to  every 
inhabitant,  and  the  gains  to  be  derived  by  pilgrim^icerones 
(Muzawwirs)  or  by  those  who  make  It  a business  to  Bay 
prayers  at  the  Prophet's  mosque  for  persons  who  send  a 
fee  from  a distance,  as  well  as  the  alms  which  the  citizens 
are  accustomed  to  collect  when  they  go  abroad,  especially 
in  Turkey,  keep  up  au  idle  population  greatly  in  excess  of 
that  which  the  district  would  naturally  support  in  the 
present  defective  Btate  of  agriculture.  The  population  of 
the  city  and  euburbs  may  be  from  16,000  to  20,000  souls. 

The  city  proper  is  surrounded  by  a solid  stone  wall,3 
with  towers  and  four  massive  gateways  of  good  architecture, 
forming  an  irregular  oval  running  to  a kind  of  angle  at  the 
north-west,  where  stands  the  castle,  held  by  a Turkish 
garrison.  The  houses  are  good  stone  buildings  similar  in 
style  to  thoee  of  Mecca  ; the  streets  are  narrow  but  clean, 
and  in  part  paved.4  There  is  a copious  supply  of  water 
conducted  from  a tepid  source  at  the  village  of  KubA, 
2 miles  south,  and  distributed  in  underground  cisterns  in 
each  quarter.5 *  The  glory  of  Medina,  and  the  only  lm- 

1 Tho  pilgrimage  to  Medio*,  though  highly  meritorious,  is  not  obli- 
gatory, sod  it  is  oot  tied  to  a stogie  season,  so  thst  there  is  so  great 
concourse  st  one  time,  sod  no  fair  like  thst  of  Mecca. 

* A small  number  of  families  in  Mecca  still  claim  to  represent  the 
andeut  Aosir,  the  "defenders”  of  Mohammed.  Bat  in  fhet  the  old 
population  emigrated  en  matte  after  the  sack  of  Medina  by  Muslim  in 
6S3,  and  passed  into  Spain  in  the  armies  of  MdsA.  In  the  13th  century 
one  old  man  of  the  Kharraj  aod  one  old  woman  of  tbo  Aus  tribe  were 
all  that  remained  of  the  old  stock  in  Medina  (Makkarf,  l.  187;  Doxy, 
J/iu.  rf* Espagne,  i.  111).  Tbo  aristocratic  family  of  the  Beni  Uoaeyo, 
who  claim  descent  from  the  martyr  of  Kerbela,  and  so  from  the 
Prophet,  have  apparently  a better  established  pedigree* 

1 According  to  Ibn  Khali  ikon  (Sltne’e  trend.,  ill.  827)  the  walls 
are  of  the  12th  century,  the  work  of  Jamal  el-Din  cl-IspahanL 

4 The  BalAt  orgreat  paved  street  of  Medina,  a very  unusual  feature 

la  an  Eastern  town,  dates  from  the  1st  century  of  Islam.  See  Waste*- 

If  Id’s  abstract  of  Samhddi,  p.  115. 

9 KabA  is  famous  as  the  place  where  the  prophet  lived  before  he 
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portanfc  building,  is  the  mosque  of  the  Prophet,  in  the 
eastern  part  of  the  city,  a spacious  enclosed  court  between 
400  and  600  feet  in  length  from  north  to  south,  and  two- 
thirds  as  much  in  breadth.  The  minarets  and  the  lofty 
dome  above  the  sacred  graves  are  imposing  features,  but 
the  circuit  is  hemmed  in  by  houses  or  narrow  lanes,  and  is 
not  remarkable  except  for  the  principal  gate  (BAb  el -Sal  Am) 
at  the  southern  end  of  the  weet  front,  facing  the  sacred 
graves,  which  19  richly  inlaid  with  marbles  and  fine  tiles, 
and  adorned  with  golden  inscriptions.  This  gate  leads 
into  a deep  portico,  with  ten  rows  of  pillars,  running  along 
the  southern  wall.  Near  the  further  end  of  the  portico, 
but  not  a^joiniug  the  wails,  is  a sort  of  doorless  house  or 
chamber  hung  with  rich  curtains,  which  is  supposed  to 
contain  the  graves  of  Mohammed,  Abubekr,  and  'Omar. 
To  the  north  of  this  is  a smaller  chamber  of  the  same  kind, 
draped  in  black,  which  is  said  to  represent  the  house  or 
tomb  of  FAtima.  Both  are  enclosed  within  an  iron  railing, 
so  closely  interwoven  with  brass  wire-work  that  a glimpse 
of  the  so-called  tombs  can  only  be  got  through  certain 
apertures  where  intercessory  prayer  is  addressed  to  the 
prophet,  and  pious  salutations  are  paid  to  the  other  saints.4 
The  portico  in  front  of  the  railing  is  not  ineffective,  at  least 
by  night  light  It  ia  paved  with  marble,  and  in  the  eastern 
part  with  mosaic,  laid  with  rich  carpets;  the  southern  wall 
is  clothed  with  marble  pierced  with  windows  of  good  stained 
glass,  and  the  great  railing  has  a striking  aspect ; but  an 
air  of  tawdrinees  is  imparted  by  the  vulgar  painting  of  the 
columns,  especially  in  the  space  between  the  tomb  and  the 
pulpit,  which  has  received,  iu  accordance  with  a tradition 
of  the  Prophet,  the  name  of  the  Garden  (rauda),  and  is 
decorated  with  barbaric  attempts  to  carry  out  this  idea  in 
colour.7  The  throng  of  visitors  passing  along  the  south 
wall  from  the  BAb  el-SalAm  to  salute  the  tombs  is  separated 
from  the  Garden  by  a wooden  partition  about  8 feet  high, 
painted  iu  arabesques.  The  other  three  sides  of  the  interior 
court  have  porticos  of  less  depth  and  mean  aspect,  with 
three  or  four  rows  of  pillars.  Within  the  court  are  the 
well  of  the  Prophet  and  some  palm  trees  said  to  have  been 
planted  by  FAtima. 

The  original  mosque  was  a low  building  of  brick  roofed 
with  palm  branches,  and  much  smaller  than  the  present 
structure.  The  wooden  pulpit  from  which  Mohammed 
preached  appears  to  have  stood  on  the  same  place  with 
the  present  pulpit  iu  the  middle  of  the  south  portico. 
The  dwelling  of  the  Prophet  and  the  huts  of  his  women 
adjoined  the  mosque.  Mohammed  died  in  tho  hut  of 
'Aisha,  and  was  buried  where  he  died;  Abubekr  and 
*Omar  were  afterwards  buried  beside  him.  Now  in  711 
a.d.  the  mosque,  which  had  previously  been  enlarged  by 
‘Omar  and  ‘OthmAn,  was  entirely  reconstructed  on  a 
grander  scale  and  in  Byzantine  style  by  Greek  and  Coptic 
artificers  at  the  command  of  the  caliph  Walid  and  under  the 
direction  of  *Omar  ibn'Abd  el-Azfz.  The  enlarged  plan 
included  the  huts  above  named,  which  were  pulled  down. 
Thus  the  place  of  the  Prophet’s  burial  was  brought  within 
the  mosque;  but  the  recorded  discontent  of  the  city  at 
this  step  shows  that  the  feeling  which  regards  the  tomb  as 
the  great  glory  of  the  mosque,  and  the  pilgrimage  to  it  as 
the  most  meritorious  that  can  be  undertaken  except  that 
to  Mecca,  was  still  quite  unknown.  It  is  not  even  certain 

entvred  Medina,  and  the  site  of  the  first  mosque  in  which  he  preyed- 
It  lien  amidst  orchards  in  the  richest  part  of  the  oasis 

•The  space  between  the  rolling  and  the  tomb  t*  seldom  entered 
except  by  the  servants  of  tbs  mosque.  It  contains  the  treasures  of 
the  mosque  in  jewels  and  plate,  which  were  once  very  considerable  but 
have  been  repeatedly  plundered,  last  of  all  by  the  Wahhabis  in  the 
beginning  of  the  present  century. 

' The  word  rauda  »lso  weans  a mausoleum,  and  is  applied  by  fbo 
Jubair  to  the  tomb  itself.  Thus  the  tradition  that  the  space  betwwe 
the  pulpit  and  tomb  was  called  by  the  Prophet  one  of  the  garden*  of 
Paradise  probably  arose  from  a mistake. 
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what  was  done  at  this  time  to  mark  off  the  graves.  Ibn 
Abd  Rabbih,  in  the  beginning  of  the  10th  century  (Ikd, 
Cairo  ed.,  iiL  366),  describee  the  enclosure  as  a hexagonal 
wall,  rising  within  three  cubits  of  the  ceiling  of  the  portico, 
clothed  in  marble  for  more  than  a man’s  height,  and  above 
that  height  daubed  with  the  unguent  called  khah'ik.  This 
may  be  supplemented  from  Istakhrl,  who  calls  it  a lofty 
house  without  a door.  That  there  are  no  gravestones  or 
visible  tombs  within  is  certain  from  what  is  recorded  of 
occasions  when  the  place  was  opened  up  for  repairs.  Ibn 
Jubair  (p.  193  *q.)  and  Samhildi  speak  of  a small  casket 
' adomod  with  silver,  fixed  in  the  eastern  wall,  which  was 
supposed  to  be  opposito  the  head  of  the  Prophet,  while  a 
silver  nail  in  the  south  wall  indicated  the  point  to  which 
the  corpse  faced,  and  from  which  the  salutation  of 
worshippers  was  to  be  addressed  (Burton  misquotes). 
The  European  fable  of  the  coffin  suspended  by  magnets 
is  totally  unknown  to  Moslem  tradition.  The  smaller 
chamber  of  FAtima  is  pretty  modern.  In  tbe  time  of  Ibn 
Jubair  and  of  Ibn  Batdta  (unless  the  latter,  as  is  so  often 
the  case,  is  merely  copying  liis  predecessor)  there  was  only 
a small  marble  trough  north  of  the  rauda  (or  grave)  which 
44  is  said  to  be  the  house  of  FAtima  or  fief  grave,  but  God 
only  knows.”  It  is  more  probable  that  FAtima  was  buried 
in  the  Baki , where  her  tomb  was  also  shown  in  the  12th 
century  (Ibn  Jubair,  p.  198  tq.). 

The  mosque  was  again  eitended  by  El-Mahdf  (781 
A.D.),  and  was  burned  down  io  1256.  Of  its  appearance 
before  the  fire  we  have  two  authentic  accounts  by  Ibn 
4 Abd  Rabbih  early  in  the  10th  century,  and  by  Ibn  Jubair, 
who  visited  it  in  1184.  The  old  mosque  had  a much  finer 
and  more  regular  appearance  than  the  present  one;  the 
interior  walls  were  nchly  adorned  with  marble  and  mosaic 
arabesques  of  trees  and  the  like,  and  the  outer  walls  with 
stone  marquetry;  the  pillars  of  the  south  portico  (seven- 
teen in  each  row)  were  in  white  plaster  with  gilt  capitals, 
the  other  pillars  were  of  marble.  Ibn  ‘ Abd  Rabbih  speaks  j 
of  eighteen  gates,  of  which  in  Ibn  Juba  iris  time,  as  at 
present,  all  but  four  were  walled  up.  There  were  then 
three  minarets.  After  tbe  fire  which  took  place  just  at 
the  time  of  the  fall  of  the  caliphate,  the  mosque  long  lay 
in  a miserable  condition.  Its  repair  was  chiefly  due  to 
the  Egyptian  sultans,  especially  to  KAit  Bey,  whose 
restoration  after  a second  fire  in  1481  amounted  almost  to 
a complete  reconstruction.  Of  the  old  building  nothing 
seems  to  have  remained  but  some  of  the  columns  and  part 
of  the  walls  *,  and,  as  the  minaret9  have  also  been  rebuilt 
and  two  new  ones  added,  the  architectural  character  is 
now  essentially  Egyptian.  The  great  dome  above  the 
tomb,  the  railing  round  it,  and  the  pulpit,  all  date  from 
KAit  Bey’s  restoration. 

The  suburbs,  which  occupy  as  much  space  ns  the  city 
proper,  and  are  partly  walled  in,  lie  south-west  of  the 
town,  from  which  they  are  separated  by  an  open  space, 
the  halting-place  of  caravans.  Through  the  suburbs  runs 
the  watercourse  called  W.  ButhAn,  a tributary  of  W. 
KanAt,  which  the  Yanbu  road  crosses  by  a stone  bridge. 
The  suburbs  are  the  quarter  of  the  peasants.  Thirty  or 
forty  families  with  their  cattle  occupy  a single  courtyard 
(hdsn),  and  form  a kind  of  community  often  at  feud  with 
its  neighbours.  The  several  clans  of  Medina  must  have 
lived  in  much  the  same  way  at  the  time  of  the  Prophet. 
The  famous  cemetery  called  Bakf  el-Gharfcad,  the  resting- 
place  of  a multitude  of  tho  44  companions  * of  the  Prophet, 
lies  immediately  to  the  west  of  the  city.  It  once  con- 
tained many  monuments,  the  chief  of  which  are  described 
by  Ibn  Jubair.  Burckhardt  in  1815  found  it  a mere 
waste,  but  some  of  the  mosques  have  since  been  rebuilt. 

ffidory. — The  story  of  the  Amalekitea  in  Yathrib  end  of  their 
conquest  by  the  Hebrews  in  the  time  of  Mooes  is  purely  .fabulous, 
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ere  Noldeke,  Ueber  die  AmnleHier,  3864,  p.  86.  The  oasis,  when  it 
first  comes  into  the  light  of  history,  wm  held  by  Jews,  among  whom 
emigrants  from  Yemen  afterwards  settled.  From  the  time  of  the 
flight  of  Mohammed  (622  a. d.)  till  the  Omayyads  removed  theecnt 
of  empire  from  Modinn  to  Damascus,  tho  town  springs  into  historic 
prominence  as  the  capital  of  the  new  power  that  so  rapidly  changed 
the  fate  of  the  East.  Its  fail  was  not  less  rapid  and  complete,  and  since 
the  battle  of  Harm  and  the  sack  of  the  city  in  683  it  has  never  re- 
gained political  importance.  The  history  of  Medina  in  this  period 
will  be  told  in  the  articles  Moiummed  and  Mohammedax  Empire. 
Mohammed  invested  the  country  round  Medina  with  an  inviolable 
character  like  that  of  tho  Hamm  round  Mecca  ; bat  this  provision 
has  never  been  observed  with  strictness.  After  the  fall  of  the 
caliphs,  who  maintained  a governor  in  Medina,  the  native  emu* 
enjoyed  a fluctuating  measure  of  independence,  interrupted  by  the 
aggressions  of  thesherifs  of  Mecca,  or  controlled  by  an  intermittent 
Egyptian  protectorate.  The  Turks  after  the  conquest  of  Egypt  held 
Medina  for  a time  with  a firmer  hand  ; but  their  rule  grew  weak, 
and  was  almost  nominal  long  before  the  Wahhabis  took  tne  city  in 
1804.  A Turko- Egyptian  force  retook  it  in  1812,  and  the  Turks 
still  maintain  a pasha  with  a military  establishment,  while  the  cadi 
and  chief  agha  of  the  mosque  (a  eunuch)  are  sent  from  Constanti- 
nople. But  the  internal  government  is  largely  in  A mb  hands,  and 
is  Mid  to  be  much  better  than  that  of  Mecca. 

S wrtti. — Medina  has  been  ilcscribr-d  tram  pcrv*i*l  observation  by  Bnrrklixrrit, 
who  vliitcd  kt  In  ISIS,  and  Burton,  «*ho  made  tbe  pilgrimage  In  ISU.  Ssdiier  on 
his  journey  from  8*pf  lo  Yantiu*  (|h]01  *«»  nr*  allowed  to  enter  tbs  holy  city 
bnrokltardt  was  prevented  by  ||]  health  from  examining  the  city  and  country  with 
hit  nsual  tboronulutew.  * IJul*  In  added  to  onr  Information  by  the  report  of  'Abd 
el-R.ij.Mk,  who  performed  ilw>  pMartnugc  In  1STS,  on  a medics]  commiislon  Own 
tho  English  Government.  The  chief  Arabic  authority  besfeic*  Ibn  'Abd  iUMiitt 
and  Ibn  Jubulr  Is  Ssmlnldf,  of  whose  hlMoty  WUueafrid  published  an  abstnirt  in 
the  Gttttlnnn  Atyttandlwyea,  roL  U.,  1801.  It  kocs  down  lo  the  end  of  tlie  ISOi 
century.  The  topeffiaphv  of  the  country  about  Medina  Is  Interesttna  both  his- 
torically and  jteogTwphlcilljr ; Bekri,  YAVdr.  and  other  Arabic  geographers  supply 
much  msterlsl  on  this  topic,  but  completer  European  accounts  are  warning  lo  per- 
mit of  Us  full  utlQsstkm  Medina  now  offers  a more  promising,  but  also  a morn 
perilous,  field  for  an  explorer  th|p  Mecca.  (W.  K.  &.) 

MEDINA  SIDONIA,  a town  of  Spain,  in  tho  province 
of  Cadiz,  and  about  21  miles  by  road  westward  from  that 
city,  stands  at  a height  of  600  feet  above  the  sea-level,  on 
an  isolated  hill  surrounded  by  a cultivated  plain.  Apart 
from  its  picturesque  airy  situation  it  has  nothing  to  interest 
the  traveller ; the  streets  are  narrow,  steep,  and  dirty,  and 
its  buildings  and  ruins  ore  unimportant  The  occupations 
of  the  inhabitants  are  connected  chiefly  with  the  agriculture 
and  cattle-breeding  carried  on  in  the  surrounding  district ; 
bricks  and  pottery  are  also  made  to  some  extent  The 
population  in  1877  was  12,234. 

Medina  SWonla  has  been  identified  by  some  with  the  Asiao  of 
Pliny,  bat  it  is  uncertain  whether  Jerez  is  not  xnoro  probably  the 
locality  referred  to  by  that  name.  Under  the  Visigoths  the  place 
was  erected  into  a bishopric  (Assidonia),  and  attained  somo  im- 
portance ; in  the  beginning  of  the  8th  century  it  was  taken  by 
Tarik.  In  the  time  of  Ednai  the  province  of  Shoduna  or  Shidona 
included,  among  other  towns,  Seville  snd  Carmona  ; later  Arab 
geographers  place  Shoddna  in  the  province  of  Seville.  The  town 
gives  its  title  to  the  ducal  house  of  Guzman  el  Bueno,  tho  hero  of 
Tarifa  (1292). 

MEDITERRANEAN  SEA.  The  southern  shores  of 
Europo  are  separated  from  the  northern  shores  of  Africa 
by  the  Mediterranean  Sea.  It  extends  in  a generally  east 
and  west  direction  from  longitude  6*  21'  W.  to  36"  10'  E. 
Its  length  from  Gibraltar  to  its  eastern  extremity  in  Syria 
is  about  2100  miles.  Its  breadth  is  very  various,  being 
400  miles  from  the  mouth  of  the  Rhone  to  the  Algerian 
coast,  500  miles  from  tbe  Gulf  of  Sidra  to  the  entrance 
to  the  Adriatic,  and  250  miles  from  tho  mouth  of  the 
Nile  to  the  south  coast  of  Asia  Minor.  From  the  very 
indented  nature  of  its  coasts,  the  general  mass  of  the 
water  is  much  cut  up  into  separata  seas,  which  havo 
long  borne  distinctive  names,  as  the  Adriatic,  the  Aegean, 
the  Sea  of  Marmora,  the  Black  Sea,  Ac.  The  area 
of  the  whole  system,  including  the  Sea  of  Azoff, 
is  given  by  Admiral  Smytbe  as  1,149,287  square 
miles.  If  we  deduct  that  of  the  Black  Sea  and  Sea  of 
Azoff,  172,506  square  miles,  we  have  for  the  area  of 
the  Mediterranean  proper  976,781,  or,  roughly  speaking, 
a million  of  square  miles. 

The  Mediterranean  is  sharply  divided  into  two  great 
principal  basins,  the  western  and  the  eastern  or  Levant 
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basin.  The  western  possesses  a comparatively  smooth  and 
unindented  coast-line.  It  is  bounded  on  the  south  by  the 
coast  of  Africa  and  the  north  coast  of  Sicily,  and  it  is 
further  enclosed  by  the  coasts  of  Spain,  France,  and  Italy, 
which  form  a roughly  arc-shnped  coast-line.  There  are 
comparatively  few  small  islands  in  this  basin,  though  eome 
of  the  more  important  large  ones  occur  in  it  The  eastern 
basin  is  by  far  the  larger  of  the  two,  and  extends  from 
Cape  Bon  to  the  Syrian  coast,  including  as  important 
branches  the  Adriatic  and  the  jEgeau.  The  latter  is  con- 
nected directly,  through  the  Hellespont,  the  Sea  of  Marmora, 
and  the  Bosphorus,  with  the  Black  Sea.  The  entrance  to 
the  western  basin  and  to  the  sea  generally  from  the 
ocean  is  through  the  Straits  of  Gibraltar  in  36*  N.  lat 
If  this  parallel  be  drawn  out  through  the  aea  it  will  be 
found  that  the  western  basin  lies  almost  wholly  to  the 
northward,  and  the  main  body  of  the  eastern  one  to  the 
southward  of  it,  the  mean  latitude  of  the  western  basin 
being  about  39*  30',  and  that  of  the  eastern  basin  35*. 
They  communicate  with  each  other  by  the  channels  aepar 
ating  Sicily  from  Italy  and  from  Africa.  The  former  is 
known  as  the  Strait  of  Messina,  and  is  of  insignificant  size, 
the  latter  is  o wide  channel  apparently  without  any  distinc- 
tive name,  and  generally  shallow.  The  greatest  depth  on 
the  shallowest  ridge  reaching  from  the  African  to  the 
Sicilian  coast  is  under  200  fathoms,  and  agrees  very  closely 
with  the  corresponding  depth  at  the  entrance  to  the  Struts 
of  Gibraltar. 

Depth. — So  far  as  is  at  present  known,  the  maximum 
depth  is  pretty  nearly  aliko  in  the  two  basins,  being  2040 
fathoms  in  the  western  and  2150  fathoms  in  the  eastern. 
Many  lines  of  soundings  have  been  run  in  the  Mediterranean 
for  telegraph  purposes,  and  they  afford  a very  good  idea 
of  the  general  configuration  of  the  bottom.  Between 
Marseilles  and  Algiers  the  depth  ranges  generally  from 
1200  to  1600  fathoms;  between  Naples  and  Sardinia 
from  1500  to  2000;  between  Alexandria  and  Rhodes 
from  1^00  to  1600 ; and  between  Alexandria  and  Cyprus 
from  900  to  1100.  The  basin  of  the  Mediterranean  really 
begins  about  50  miles  to  the  westward  of  Gibraltar.  It  is 
here  that  the  shallowest  ridge  stretches  across  from  Africa 
to  Spain  ; the  maximum  depth  on  it  is  probably  not  more 
than  180,  and  certainly  less  than  200  fathoms.  From 
this  ridge  the  bottom  slopes  quickly  westward  into  the 
depths  of  the  Atlantic,  and  gently  eastward  into  the 
Mediterranean.  The  depth  nowhere  reaches  1000  fathoms 
until  beyond  Alboran  Island,  120  miles  east  of  Gibraltar. 
This  is  a small  low  island  separated  from  the  mainland  ou 
all  sides  by  water  of  more  than  400  fathoms ; it  must 
therefore  be  considered  an  oceanic  as  distinguished  from 
a continental  island.1  Further  to  the  north,  and  off  the 
coast  of  Valencia,  we  have  the  Balearic  Islands. — namely, 
Majorca,  Minorca,  Iviza,  and  Formentera.  These  also 
must  be  considered  oceanic  islands,  and  indeed  two 
groups  of  oceanic  islands.  Iviza  and  Formentera  are 
isolated  both  from  the  Spanish  coast  and  from  the  other 
two  islands  by  water  of  over  300  fathoms  depth ; Majorca 
and  Minorca  are  connected  by  a bank  with  no  more  than 
50  fathoms  of  water  on  it  Thirty  miles  east  of  Minorca 
there  are  more  than  1400  fathoms ; beyond  that  there  are 
no  soundings  between  the  Baleares  and  the  large  and 
important  group  of  Corsica  and  Sardinia.  These  islands 
arc  continental,  being  connected  with  the  Italian  main- 
land by  the  bank  on  which  Elba  occurs,  and  which  is 
covered  by  little  over  50  fathoms  of  water.  The  Straits  of 
Bonifacio,  which  separate  Corsica  from  Sardinia,  are  also 
quite  shallow,  so  that  Corsica  and  Sardinia  may  be  looked 
on  ns  a secondary  peninsula  attached  to  the  Tuscan 

* Continental  islands  are  those  separated  from  the  mainland  by 
comparatively  shallow  seas,  guuerally  under  100  fathoms. 


shore  of  Italy  by  a shallow  bank  not  more  than  15  or  20 
miles  broad,  the  deep  water  coming  close  up  all  round  it 
Almost  thes&me  may  be  Baid  of  Sicily,  including  the  Malta 
group,  but  excluding  the  Lipari  group,  which  is  purely 
volcanic.  From  Cape  Passaro,  in  the  south-east  end  of 
Sicily,  a line  can  be  drawn  connecting  it  with  the  town  of 
Tripoli,  and  without  passing  over  water  of  more  than  300 
fathoms.  As  has  already  been  said,  the  west  end  of  Sicily 
is  connected  with  the  coast  of  Tunis  by  a ridge  in  no  part 
covered  by  more  than  200  fathoms  of  water.  Between 
these  two  ridges  lies  a small  but  comparatively  deep  basin 
of  600  to  700  fathoms.  At  the  weBtcrn  extremity  of  it 
lies  the  mountainous  island  of  Pantellaria.  The  bank  on 
which  Malta  is  situated  stretches  for  nearly  100  milea 
in  a southerly  direction  from  Cape  Passaro  in  Sicily. 
Opposite,  on  the  African  shore,  is  a similar  bank  of  much 
larger  dimensions,  on  which  are  the  small  islands  Lampion 
and  Lampedusa  belonging  to  Italy.  In  the  deep  channel 
between  them  and  Malta  is  the  small  but  lofty  island 
Limoaa.  It  is  entirely  volcanic,  with  an  extinct  crater  on 
its  north-eastern  side,  and  three  smaller  ones  to  the  south- 
ward. It  resembles  the  Lipari  group  off  the  north  coast 
of  Sicily,  whioh  rise  abruptly  out  of  deep  water,  being 
connected  by  no  bank  cither  with  the  African  or  the  Sicilian 
coast*.  Some  of  the  Lipari  group  are  still  active,  Stromboli  • 
and  Vulcano  being  of  the  number.  Off  the  south  coast  of 
Sicily,  and  between  it  and  the  island  of  Pantellaria,  occurs 
the  famous  Graham’s  shoal,  the  remains  of  what  was  for  a 
few  weeks  an  island.2 

The  deepest  water  of  the  Mediterranean  is  found  in  its 
widest  part  between  Malta  and  Crete,  and  the  deep  water 
cornea  close  up  to  the  Italian  and  Greek  coasts,  while  on 
the  African  shore  the  water  shoals  more  gradually.  In  tbs 
Strait  of  Messina,  close  to  Reggio,  there  are  depths  of  over 
500  fathoms,  and  similar  depths  are  found  inside  gulfs 
such  as  those  of  Taranto  (nearly  1000  fathoms),  of 
Corinth,  Kalamata,  and  others.  Abo  all  through  the 
jflgean  in  its  many  bights  and  channeb  very  deep  water 
is  met  with ; in  the  Sea  of  Marmora  we  have  500  fathoms, 
and  in  the  Black  Sea  over  1000  fathoms.  All  along  the 
south  coast  of  Asia  Minor  the  water  is  very  deep,  and  the 
large  islands  of  Cyprus  and  Crete  are  both  separated  by 
very  deep  water  from  the  mainlaad.  If  we  take  the  eastern 
basin,  and  run  along  its  western  and  southern  coasts  from 
the  mouth  of  the  Po  along  the  shore  of  Italy,  Sicily,  and 
Africa  to  the  mouth  of  the  Nile,  and  even  farther  along 
the  Syrian  shore,  we  do  not  find  a single  off-lying  island 
of  any  importance  except  the  Malta  group,  while  all  along 
the  eastern  and  northern  coasts  from  Trieste  to  Asia  Minor 
the  coast  is  deeply  indented,*and  the  water  broken  up  by 
many  large  and  important  islands.  These  islands  are 
grouped  along  the  west  coast  of  Turkey  and  Greece,  and 
irregularly  throughout  the  ^£gean.  The  east  coast  of  the 
Adriatic  is  studded  with  islands  and  inlets,  and  resembles 
in  this  respect  the  Aegean ; the  west  coast,  on  the  other 
hand,  is  low,  and  the  water  off  it  shallow,  and  there  are 
few  harbours.  The  Adriatic  stretches  in  a north-westerly 
direction  for  about  460  miles  from  its  entrance  between 


• With  regard  to  it*  appearance  and  disappearance  Admiral  Smytbe 
(Mediterranean,  p.  Ill)  say*  :— *«  It  aeeina  that,  as  early  aa  the  28U* 
of  June  1831,  Captain  Swinburne,  in  passing  nearly  over  the  apot, 
felt  several  shocks  or  a sea  quake,  proving  that  the  cause  was  then  in 
operation;  but  on  the  19tli  of  the  following  July  the  crater  had 
accumulated  to  a few  feet  above  the  level  of  the  sea,  and  was  in 
great  activity,  emitting  vast  volume*  of  steam,  ashes,  and  scori*. 
From  that  time  it  gradually  increased  in  all  ite  dimensions  tilt  towards 
the  end  of  August  It*  circumference  was  about  3240  feet  and  it*  height 
107  ; thro  from  October  various  change*  took  place,  and  it  entirely  dis- 
appeared  in  December."  8ince  that  time  it  has  changed  considerably. 
In  1863  the  least  water  on  It  was  15  feet.  It  has  two  heads  close  to- 
gether,  and  at  the  distance  of  about  20  yards  all  round  there  are  from 
7 to  9 fathoms  ot  water. 
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Cape  feta  Maria  di  Leuca  and  the  island  of  Corfa  to  the 
Venetian  shore  in  the  Gulf  of  Trieste.  Its  average  width 
it  about  100  milea  A ridge  with  little  over  400  fathoms 
appears  to  run  across  its  entrance.  Inside  this  the  water 
reaches  a depth  of  765  fathoms,  but  shoals  again  rapidly 
towards  Pelagosa  Island,  from  which  to  the  northward, 
including  quite  two-thirds  of  the  sea,  the  depth  is  under 
100  fathoms;  indeed  no  part  of  the  sea  within  150  miles 
of  its  northern  extremity  is  over  50  fathoms  deep.  There 
is  authentic  historical  evidence  of  the  encroachment  of  the 
Italian  shores  on  the  Adriatic,  causing  thereby  a diminution 
of  its  area.  As  a consequence  many  towns  which  were 
once  thriving  seaports  are  now  many  miles  inland ; thus 
Adria,  which  was  a station  of  the  Roman  fleet,  is  now  15 
miles  inland,  and  there  are  many  similar  examples.  The 
large  rivers  Po  and  Adige,  which  bring  the  drainage  of  the 
southern  slopes  of  the  Alps  to  the  sea,  deliver  large 
quantities  of  sediment  in  the  course  of  the  year.  The  dis- 
tribution of  this  mud  is  affected,  not  only  by  its  own  weight 
tending  to  make  it  sink  to  the  bottom,  but  also  by  the  set 
of  the  currents,  which,  running  up  the  eastern  coast,  turn 
to  the  westward  end  southward  at  the  upper  end  of  the 
sea,  and  so  tend  to  distribute  the  river  mud  along  the 
bottom  in  the  neighbourhood  of  the  Italian  coasts.  The 
fact  that  towns  which  were  formerly  seaports  are  now 
inland  does  not  therefore  necessitate  the  assumption  of  a 
general  rise  of  the  land,  it  is  merely  a reclamation  by 
natural  agencies  of  land  from  the  sea  at  the  expense  of 
the  inland  mountainous  country.  Precisely  similar  pheno- 
mena are  observed  in  the  neighbourhood  of  the  mouths  of 
the  Rhone  and  of  the  Nile. 

Specific  Gravity,  Cur  rente,  &c. — On  the  specific  gravity 
Dr  Carpenter  reports  many  and  interesting  observations. 
In  round  numbers,  that  of  the  surface-water  of  the  Atlantic 
off  the  Straits  of  Gibraltar  is  1-0260  to  1*0270,  that  of  the 
western  basin  of  the  Mediterranean  10280  to  10290,  and 
that  of  the  eastern  basin  1 0290  to  1 0300,  while  that  of  the 
Black  Sea  is  10120  to  10140.  It  will  thus  be  seen  that 
the  water  of  the  Mediterranean  proper  is  very  much  salter 
than  either  the  Atlautic  on  the  west  or  the  Black  Sea  on 
the  east,  and  this  great  density  of  the  water  affords  a use- 
ful means  of  recognizing  it  when  investigating  the  inter- 
change of  waters  which  takes  place  at  the  two  extremities 
of  the  sea.  Both  the  temperature  and  the  specific  gravity 
of  the  water  are  evidences  of  the  local  climate.  The  great 
concentration  of  the  water  shows  how  dry  the  atmosphere 
at  the  surface  must  be,  and  how  insignificant  the  contribu- 
tions of  fresh  water.  With  regard  to  the  balance  existing 
between  the  two  factors,  evaporation  and  precipitation,  it 
would  be  impossible  to  give  figures  with  any  claim  to 
accuracy,  but  a rough  estimate  may  bo  formed  by  taking 
such  data  as  Fischer  has  given.  He  puts  the  rainfall  over 
the  whole  Mediterranean  drainage  area  at  759  4 milli- 
metres, or  almost  exactly  30  inches.  If  we  remember  that 
the  average  rainfall  of  the  eastern  slopes  of  Great  Britain 
is  less  than  30  iuches,  and  that  therefore  this  may  be  taken 
as  the  maximum  yearly  supply  to  the  North  Sea,  we  may  be 
sure  that  the  Mediterranean  does  not  receive  more  than  30 
inches  of  fresh  water  in  the  year.  With  regard  to  the  rate 
of  evaporation  over  the  area  of  the  Mediterranean  there  is 
but  very  meagre  information,  but  wherever  it  has  been 
observed  it  has  been  found  to  exceed  the  rainfall,  even  as 
much  as  three  times.  Thus  at  Madrid  it  is  65  inches,  or 
more  than  four  times  the  rainfall,  at  Home  105  inches,  and 
at  Cairo  92  inches.  It  may  therefore  without  exaggeration 
be  assumed  that  tho  evaporation  is  at  least  twice  as  great 
as  the  precipitation.  Putting  the  latter  at  30  inches,  we 
should  have  60  inches  for  the  yearly  evaporation,  and  a 
balance  of  30  inches  evaporation  over  precipitation.  Were 
there  no  provision  for  making  good  this  deficiency,  tho 


level  of  the  Mediterranean  would  sink  until  its  surface 
was  so  far  contracted  as  to  lose  no  more  by  evaporation 
than  would  be  supplied  by  rain.  This  condition  would 
probably  not  be  fulfilled  before  all  the  .Aegean  and  Adriatic 
and  the  whole  of  the  western  basin  west  of  the  island  of 
Sardinia  were  laid  dry,  and  what  is  now  the  Mediterranean 
would  he  reduced  to  two  “Dead  Seas,”  one  between 
Sardiuia  and  Naples  and  the  other  between  Africa  and 
the  mouth  of  the  Adriatic.  That  the  level  and  the 
salinity  of  the  Mediterranean  remain  constant  is  due  to 
the  supply  of  water  which  enters  at  the  Straits  Gibraltar. 
The  currents  in  this  pas&Ige  have  frequently  engaged 
attention  both  from  their  scientific  and  their  nautical 
interest  The  most  detailed  investigation  was  that  carried 
out  by  Captain  Nares  and  Dr  Carpenter  in  H.M.S. 
“ Shearwater  ” in  the  year  187 1.1  From  these  ;uvestiga- 
tions  it  appears  that  there  are  usually  two  currents  in  the 
Straits  at  the  same  time,  one  superposed  on  the  other. 
Both  are  affected  by  tidal  influence,  but,  after  allowing  for  it, 
there  is  still  a balance  of  inflow  in  the  upper  and  of  outflow 
in  the  under  current.  The  waters  of  the  two  currents  are 
sharply  distinguished  from  each  other  by  their  salinity. 
Further,  the  upper  current  appears  to  affect  by  preference 
the  middle  of  the  channel  and  the  African  coast,  while  the 
under  current  appears  to  crop  out  at  the  surface  on  the 
Spanish  coast.  This  distribution,  however,  is  much 

modified  by  the  state  of  the  tide,  and  it  must  be 
remembered  that  in  6uch'  places  the  surface  separating  the 
upper  and  under  currents  is  rarely,  if  ever,  a horizontal 
plana  That  there  is  a balance  of  outflow  over  inflow  at 
the  bottom  was  well  shown  by  the  result  of  soundings  as 
much  as  200  miles  north-west  of  the  entrance  of  the  Straits, 
where,  in  a depth  of  1560  fathoms,  water  of  decided 
Mediterranean  origin  was  got  from  the  bottom.  There  can 
be  no  doubt  that  this  outflow  of  warm  and  dense  Mediter- 
ranean water  is  largely  instrumental  in  causing  the  com- 
paratively very  high  bottom  temperature  in  the  eastern 
basin  of  the  North  Atlantic. 

We  have  assumed  that  the  balance  of  water  removed 
by  evaporation  is  30  inches,  or  2*5  feet  If  we  take  the 
area  of  the  Mediterranean,  to  be  1,000,000  square  miles, 
we  have  the  volume  of  water  removed — 

t»-2  5 x $6  x 10“-90x  10“  cubic  feet. 

This  quantity  of  water  has  to  be  supplied  from  the 
Atlantic  without  raising  the  total  quantity  of  salt  in  the 
sea.  We  have  seen  that  the  only  provision  for  the 
removal  of  the  surplus  salt  is  the  outward  under  current 
in  the  Straits.  Hence  the  inward  upper  current  must  be 
sufficient  to  replace  the  water  lost  both  by  evaporation 
and  by  the  outflow  of  the  under  current  We  may  take 
the  Atlantic  water  to  contain  3-6  per  cent  and  the 
Mediterranean  to  contain  3 9 per  cent,  of  salt  In  order 
that  the  under  current  may  remove  exactly  as  much  salt 
as  is  brought  in  by  the  upper  one,  their  volumes  must  be 
in  the  inverse  ratio  of  their  saline  contents,  or  the  volume 
of  the  upper  current  must  be  to  that  of  the  under  one  in 
the  ratio  39  : 36  or  1000 : 923 ; so  that  only  7*7  per  cent, 
of  the  inflow  goes  to  replace  the  water  removed  by  evapora- 
tion, while  the  remaining  92*3  per  cent  replaces  the  water 
of  the  under  current  We  have  then  for  the  total  volume 
of  the  inward  current  per  annum 

V — ^e-1170  x 10“  cubic  feet 

The  width  of  the  Straits  from  Tarifa  to  Point  Cires  is  8 
miles,  or  48,000  feet,  and  the  average  depth  of  the  stream 
may  fairly  be  taken  as  100  fathoms ; hence  the  sectional 
area  is  in  round  numbers  29,000,000  square  feet 
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Dividing  the  volume  by  the  area  we  nave  for  the  mean 
annual  flow 


1170  xio» 
K 29x10* 


-40x10*  feet. 


Reducing  this  to  miles  per  nay,  we  find  that  if  the  above 
data  are  correct  the  inflowing  current  at  the  Straits  of 
Gibraltar  ought  to  be  equivalent  to  a current  8 miles  wide, 
100  fathoms  deep,  and  rnnning  with  the  uniform  velocity 
of  1 8*3  miles  in  twenty-four  hours.  As  the  currents  are 
reversed  with  the  tides  this  is  the  balance  of  inflow  over 
outflow  in  the  upper  current.  Jt  is  worthy  of  remark  that 
the  flood  tide  runs  to  the  westward  at  the  surface  and  the 
ebb  to  the  eastward.  The  following  table  of  tides  at  places 
inside  and  outside  the  Straits  will  show  that  the  mere 
differences  of  level  due  to  the  different  tidal  ranges  at 
adjacent  localities  nre  sufficient  to  cause  strong  local 
currents. 


Placet. 

Hlsli  Water. 
Full  and 

Chance- 

Sprlnst 

Rl»e. 

Neaps 

mat 

Neaps 

lianec. 

H. 

M. 

Ft. 

la. 

Ft. 

In. 

Ft.  In. 

1 Chipiona... 

i 

30 

12 

5 

8 

0 

3 fl 

Rota 

1 

24 

12 

6 

8 

0 

3 0 

Cadi* 

1 

23 

12 

9 

• 8 

2 

Coni) 

1 

18 

12 

0 

7 

i 

3 3 

Cape  Plata 

1 

45 

8 

0 

5 

3 

2 6 

Tarifa 

1 

46 

6 

0 

3 

6 

1 8 

Algraims 

1 

49 

8 

9 

2 

6 

1 8 

Gibraltar 

1 

47 

4 

1 

2 

7 

1 3 

Ceuta.... 

2 

6 

3 

i 

2 

5 

1 3 

Tctuan 

2 

23 

2 

6 

1 

0 

0 0 

Tangier 

1 

42 

8 

3 

5 

1 

2 0 

Rabat 

1 

48 

11 

0 

7 

1 

3 3 

MogaJor 

1 

18 

12 

4 

8 

0 

3 6 

A similar  phenomenon  is  witnessed  at  the  other  end  of 
the  sea.  Here  the  fresher  waters  of  the  Black  Sea  rush 
in  through  the  narrow  channel  of  the  Dardanelles,  causing 
a surface  inflow  of  comparatively  fresh  water,  while  there 
is  an  outflow  below  of  denser  Mediterranean  water.  The 
dimensions  of  the  Straits  are  too  small  to  make  the  pheno- 
menon of  any  importance  for  the  sapply  of  the  Mediter- 
ranean. The  conditions  both  in  the  Dardanelles  and 
in  the  Bosphorus  were  examined  Very  carefully  in  the  year 
1872  by  Csptaiu  Wharton,  R.N.,  of  H.M.8.  “Shear- 
water,” and  his  results  are  published  in  an  interesting  report 
to  the  admiralty,  of  that  date.  It  is  remarkable  that  the 
comparatively  fresh  water  of  the  Black  Sea  persists 
without  sensible  mixture  through  the  Sea  of  Marmora  and 
into  the  Dardanelles,  while  there  is  constantly  a current  of 
Mediterranean  water  running  underneath,  and  the  depth  in 
the  two  channels  is  only  from  30  to  50  fathoms.  There  can 
bo  little  doubt  that  the  saltness  of  the  Black  Sea  is  doe 
wholly  to  the  return  current  of  Mediterranean  water  enter- 
ing through  the  Bosphorus.  Were  the  exit  of  the  Black 
Sea  a channel  with  sufficient  fall  to  briug  the  surface  of 
the  Sea  of  Marmora  below  the  level  of  the  highest  part  of 
its  bottom,  so  that  no  return  current  could  take  place, 
the  waters  of  the  Block  Soa  would  be  fresh. 

In  the  body  of  the  sea  the  rise  and  fall  are  much  less 
than  at  any  of  the  places  iu  the  above  table.  At  Algiers  a 
self-recording  tide  gauge  was  set  up  by  Aim£,  and  from  its 
records  lie  deduced  a rise  and  fall  of  88  millim.  (say  3^  in.) 
at  springs  and  half  that  amount  at  neaps,  a fluctuation  which 
would  escape  ordinary  observation,  as  it  would  be  masked 
by  the  effects  of  atmospheric  disturbances.  At  Venice  and 
in  the  upper  reaches  of  the  Adriatic,  the  true  lunisolar 
tide  seems  to  be  more  accentuated  than  in  other  porta ; 
but  here  also  its  effects  are  subordinate  to  those  of  the 
wind.  In  summer  the  Mediterranean  is  within  the  northern 
limit  of  the  north-east  trade  wind  : consequently,  through- 
out a great  part  of  the  year,  the  winds  are  tolerably  constant 


in  direction ; and,  blowing  as  they  do  over  large  areas  of 
water,  they  are  instrumental  in  moving  large  masses  of  it 
from  one  point  to  another,  and  so  producing  streams  and 
currents. 

The  effect  of  wind  on  a surface  of  water  is  twofold : it 
produces  the  rhythmic  motion  of  waves  and  the  motion  of 
translation  of  currents.  Besides  the  motion  produced 
by  the  direct  action  of  the  wind  on  the  surface-water, 
there  are  currents  due  in  the  first  instance  to  the 
accumulation  of  water  produced  by  a wind  which  lias  been 
blowing  constantly  in  one  direction.  The  phenomenon  of 
an  abnormally  high  tidal  rise  with  a gale  of  wind  bUwing 
on  shore  is  one  with  which  inhabitants  of  the  British 
Islands  are  familiar.  It  is  also  a matter  of  frequent 
observation  that,  for  instance,  & south-west  gale  which 
exaggerates  the  height  of  high  water  on  the  western  coasts 
of  Britain  reduces  it  on  the  east  coasts.  It  blows  the 
water  on  the  west  coast  and  off  the  east  coast,  so  that  the 
difference  iu  the  high-water  levels  on  the  two  coasts  is 
very  pronounced.  Supposing  free  communication  were 
quickly  made  between  the  two  coasts,  a current  Would  be  the 
result,  and  its  violence  would  be  much  greater  than  would 
be  due  to  the  local  action  of  the  wind  on  its  surface.  Iu 
the  Mediterranean  the  winds  blow  during  a great  portion 
of  the  year  very  constantly  from  one  direction  or  another, 
and  generally  from  north  and  east.  The  extent  of  the  sea 
is  so  great  that  the  slope  produced  by  the  transference  of 
the  surface  water  constantly  in  one  direction  might  have  a 
sine  or  arc  capable  of  being  measured  in  feet  and  inches 
when  the  radius  is  as  much  as  200  miles  long.  Thus  at 
Port  Mahon,  iu  the  island  of  Minorca,  according  to  the 
Admiralty  Sailing  Directions,  the  water  rises  and  falls 
according  to  the  dircctiou  of  the  wind.  With  wind  from 
south-east  or  south-west  the  water  rises,  but  from  north- 
west or  north-east  it  falls.  When  northerly  or  north- 
westerly winds  prevail,  and  this  is  the  case  for  two-thirds  of 
the  year,  a strong  current  sets  to  the  south-west  off  Ayre 
Island,  which  is  reversed  in  seasons  when  south-westerly 
winds  prevail.  This  current  is  due  to  the  water  escaping 
round  the  end  of  Minorca  having  been  driven  southward 
so  os  to  raise  a head  on  the  north  coasts  of  the  island. 
Similarly  in  the  Faro  or  Strait  of  Messina  the  currents,  of 
which  the  famous  Scylla  and  Chary bdis  are  swirls  or  eddies, 
are  the  evidence  of  a tendency  towards  equalizing  the  levels 
of  the  eastern  extremity  of  the  western  basin  and  of  the 
western  extremity  of  the  eastern  basin.  In  addition  to 
this  peculiarity  of  position  with  reference  to  the  two  basins, 
it  has  been  found  that  there  is  a very  strong  purely  tidal 
influence  at  work  which  alone  produces  an  alteration  in 
the  direction  of  the  currents,  and  thus  adds  to  the  confusion 
of  the  waters.  At  Capo  di  Faro  the  rise  is  scarcely  per- 
ceptible, at  Messina  it  may  attain  a maximum  of  10  to  13 
inches.  In  the  Straits  of  Bonifacio,  between  Corsica  snd 
Sardinia,  the  currents  follow  entirely  the  direction  of  the 
prevailing  winds,  and  are  at  times  very  rapid.  In  the 
channel  between  Sicily  and  the  African  coast  the  currents 
also  follow  the  winds.  In  long  periods  of  calm  weather 
a steady  easterly  set  is  observed,  no  donbt  a prolongation 
or  reproduction  of  the  Gibraltar  current. 

Temperature.  — Nothing  whatever  was  known  of  the  temperature 
of  the  deep  water  of  the  Mediterranean  until  Saumnre  extended  to 
it  his  classical  investigation  Into  that  of  the  Swiss  lake*.  In 
October  1780  he  sank  his  thermometer  to  a depth  of  160  fathom* 
off  Genoa  and  of  320  fathoms  off  Nice, 'and  at  both  depths  be 
found  the  temperature  of  the  water  to  be  55° -8  F.  These  observa- 
tions have  a special  value,  for,  owing  to  Saussum’s  method  of  ex- 
perimenting, his  results  were  not  affected  by  the  pressure  obtaining 
at  great  depths  in  the  sea.  Fifty  years  elapsed  before  any  similar 
experiments  were  made,  when  D Urrille,  in  the  ‘'Astrolabe, 
made  a few  observations  at  the  beginning  and  the  end  of  his  famous 
expedition.  There  is  some  uncertainty  about  hit  observations  is 
1826  sad  1829,  and  also  about  the  later  ones  of  Berard  in  1831.  “ 
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We  sW  nol  informed  whether  the  self-registering  instruments  used 
were  protected  from  preuure  or  not.  Mr  Pnstincli.1  however,  who 
hue  collected  and  critically  discussed  ell  the  older  deep-sea  tempera- 
ture observation*,  concludes,  from  a counarfaou  of  thetr  results  with 
those  obtained  by  Aime  with  protected  instruments,  that  they  were 
*o  protected,  and  admits  their  results  iuto  his  tables  without 
correction.  In  the  deep  water  to  the  northward  of  the  Balearic 
Islands  DFnills  found  in  April  1826  34"'5  F.  in  270  fathoms,  and 
in  Alareh  1829  54**7  at  the  same  depth,  and  the  same  temperature 
(54**7)  in  53U  fathoms.  ^Berarri,  experimenting  in  the  sea  oetween 
the  Balearic  Islands  ami  Algeria,  found  the  temperature  of  the  deep 
water  nearly  a degree  higher,  namely  55*'4  F.,  in  depths  of  5C0  to 
1000  fathoms  Aime*  ‘relates  liis  own  careful  experiments  on  tho 
temperature  of  both  surface  and  dciqier  water  in  the  neighbourhood 
of  Algiers,  and  discusses  them  in  connexion  with  those  of  other 
observers  ;with  very  great  ability.  lie  concludes  from,  his  own 
observations  and  those  of  Berara  that  tho  uuifortu  temperature  at 
great  depths  is  64**86  F.  From  a consideration  of  the  general 
climate  of  the  Mediterranean,  he  comes  to  the  conclusion  that  tho 
temperature  in  the  deeper  layers  of  the  sen  ought  to  be  lower  than 
the  annual  mean  of  the  suifuce,  and  that  it  ought  to  be  not  very 
different  frem  the  mean  surface  temperature  in  the  winter  month* 
From  observations  at  Toulon  and  Algiers,  he  fiuds  that  st  neither 
place  does  the  surface  temperature  fall  below  50*  F.t  and  that  the 
mean  surface  temperatures  iu  the  months  December,  January, 
February,  March,  aud  April  is  at  Toulou  5S**©6  F.  and  st  Algiers 
56* '84  F.  The  mean  of  these  two  temperatures  is  54**9  F.,  which  is 
almost  exactly  what  he  fiud*  to  be  the  meau  annual  temperature  of 
the  deepest  water  of  the  western  basin.  During  the  forty  years  which 
have  elapsed  since  Aime  made  his  experiments  and  speculations, 
further  observations  have  only  tended  to  confirm  liis  theory.  It  is 
true  that  the  tem [ventures  observed  in  the  many  soundings  which 
have  been  made  of  late  years  have  not  shown  absolute  identity  of 
temperature,  and  it  is  probable  that  the  greater  tho  refinement  in 
the  instruments  used  tho  more  decided  will  the  local  differences 
appear.  Especially  it  will  be  apparent  that  the  bottom  temperature 
varies  with  the  climate  of  the  preceding  winter,  and  the  distribution 
of  temperature  varies  much  with  the  prevalence  of  the  winds.  At 
the  few  stations  where  the  temperature  of  the  sea-water  and  that 
of  the  air  are  regularly  examined,  it  appear*  that  the  water  is 
generally  for  the  greater  part  of  the  year  wanner  than  the  air,  and 
in  winter  considerably  so.  The  existing  observation*,  however,  are 
too  few  to  justify  any  very  definite  statement  on  tho  subject.  At 
Palermo  the  sea  is  warmer  than  the  air  throughout  the  whole 
year  with  the  exception  of  the  months  May  and  June.  In  Algiers 
Aini4  found  bnt  little  difference  ; in  autumn  and  winter  the  water 
ivns  slightly  warmer,  in  spring  and  summer  slightly  colder,  than 
the  air.  In  the  eastern  lufafu  we  havo  first  Admiral  Spratt's  ob- 
servations in  July  1845  in  jEgin*  Gulf.  In  all  his  experiments 
made  previous  to  the  year  1860  he  determined  the  temperature  of 
tho  bottom  water  by  taking  that  of  the  mud  brought  np  in  the 
dredge.  This  is  a very  excellent  method;  in  fact  it  is  probably  the 
brat  of  all  methods  if  a sufficient  quantity  of  mud  be  obtained. 
From  1860  he  used  self-registering  no  protected  thermometers,  which 
gave  results  necessarily,  too  high,  ana  it  is  impomible  to  apply  any 
reliable  correction  to  them  without  experimentally  determining  it 
on  each  thermometer  which  was  usod.  By  the  first  method 
Admiral  Spratt  found  55**5  ?.  at  depths  between  100  and  200 
fathoms. 

From  these  observations  it  seemed  reasonable  to  conclude,  as 
Aime  had  done,  that  all  over  the  Mediterranean  a practically  uni- 
form temperature  is  found  at  all  depths  greater  than  100  or  200 
fathoms,  and  that  this  temperature  is  54*  to  56*  F.  In  order 
thoroughly  to  investigate  this  matter,  as  well  as  the  biotogioal  con- 
ditions of  the  deep  water  of  the  Mediterranean,  H.M.S.  u Porcupine,’* 
Captain  Calver,  with  Messrs  Carpenter  aud  Gwyn  Jeffreys,  visited 
the  western  basin  of  the  Mediterranean  in  the  autumn  of  1870.  A 
large  number  of  temperature  observations  were  made  in  the  western 
basin  near  its  southern  coasts,  and  one  sounding  with  temperature 
observation  in  the  eastern  basin  a short  distance  from  the  Sicilian 
coast,  the  result  of  which  was  to  confirm  the  conclusion  arrived  at 
from  earlier  observations,  that,  however  high  the  temperature  of  the 
surface  may  be  (and  it  may  reach  90°  FA  toe  water  becomes  rapidly 
cooler  as  we  go  below  the  surface  until  we  reach  a depth  of  about 
100  fathoms,  where  a temperature  of  54*  to  56*  F.  fa  found,  and 
persist*  without  sensible  variation  to  the  greatest  depth*.  The 
average  of  all  the  bottom  temperature*  in  the  western  basin  was 
-54**88  F.  Three  sounding*  were  made  in  the  intermediate  basin  to 
the  eastward  of  Fantellaria  in  depthaof  266,  890,  and  445  fathoms, 
and  in  each  case  the  bottom  temperature  was  found  to  be  56**6  F., 
or  about  a degree  and  a half  warmer  than  in  the  deeper  western 
basin.  This  is  precisely  what  might  have  been  exjwctou  from  what 
we  know  of  kdaud  seas  divided  into  several  basins.  In  summer 
the  shallower  basin  has  usually  a higher  temperature  at  the  bottom 

1 PkiL  Trans.,  1875,  part  H,  p.  601. 

* Arm.  Chem.  et  P*tys.t  1845,  xv.  p.  6. 


than  is  found  at  tho  same  depth  in  the  deeper  one.  Only  one 
observation  was  made  iu  the  eastern  basin,  namely  off  Cape  Passaio, 
in  1748  fathoms,  with  a bottom  temperature  of  M*'0  F.  That  the 
temperature  in  this  basin  should  be  lower  than  in  the  rauteUaria 
basin  fa  due  to  its  greater  depth,  and  that  it  should  be  higher  than 
fa  found  iu  the  western  bjsin  is  due  to  its  lower  latitude.  Three 
researches  were  further  prosecuted  iu  the  autumn  of  1871  in  the 
"Shearwater."  Captain  Notts,  accompanied  by  Dr  Carpenter.  At 
two  stations  in  the  extern  basin  "aerial  temperatures'’  were  taken. 
At  the  first,  85°  54'  X.  lot,  16*  23*  K.  long.,  depth  1650  fathoms,  the 
bottom  temperature  was  56*,  or  the  same  a*  bad  been  observed  tbs 
year  before  iu  1743  fathoms  ; at  the  second,  32*  174'  X.  1st.,  26*  44' 

E.  long.,  depth  1970  fathoms,  the  bottom  teuijivrature  was  56**7, 
and  tho  temperature  at  all  intermediate  depth*  wa*  much  higher 
than  at  the  first  station.  The  mean  temperature  of  the  water  from 
tho  surface  to  a depth  of  200  fathoms  was,  at  the  first  station,  63*75 

F. ,  aud  t the  second  66*78  F.,  or  three  degrees  higlu-r.  At  the 
first  station  all  the  temperatures  down  to  100  fathoms  are  higher 
than  were  observed  in  1870  in  the  western  basin,  but  it  must  be 
remembered  that  temperature  observations  made  in  different  years 
cannot  with  justice  be  closely  comiwred,  as  the  climates  of  the  two 
years  are  wire  to  differ  considerably,  and  in  the  present  case  the 
iliffcreuce  in  climate  between  the  summer*  of  1870  und  1871  appears 
to  have  been  very  considerable. 

Iu  the  autumn  of  1881  a very  interesting  series  of  observations 
were  made  by  Captaiu  Mugnaghi,  hydrogtanher  of  the  Italian 
navy,  and  Professor  Giglioli,  on  board  tire  Italian  surveying  ship 
" Washington,"  in  that  part  of  the  western  basin  which  is  enclosed 
between  the  islands  Corsica  and  Sardinia  on  the  ono  aide  and 
the  Italian  coasts  on  tho  other.  It  fa  here  that  the  deepest  water 
of  the  western  basin  was  found;  and,  apart  from  the  great  interest 
attaching  to  the  physical  results  obtained,  the  collections  mads 
with  the  dredge  in  the  comparatively  lifeless  waters  were  of  the  very 
highest  importance,  showing,  as  tney  dul,  a practical  identity  in 
the  abyssal  fauna  with  that  of  the  open  ocean.  This  fa  the  more 
remarkable  as  we  have  hitherto  been  accustomed  to  consider  the 
similarity  in  tho  fauna  of  portions  of  the  ocean  remotely  distant 
from  each  other  as  being  due  to  the  likenese  of  their  temperatures. 
Iu  the  Mediterranean,  however,  the  bottom  temperature  fa  quite  20* 
F.  higher  than  fa  found  in  great  depths  anywhere'  iu  tne  open 
ocean. 

For  determining  the  temperature  of  the  deep  water  Captain 
Magoaghi  used  tue  half-turn  reversing;  thermometer  of  Ncgretti 
aud  Zambra,  which  in  itself  fa  a very  beautiful  instrument  The 
mechanical  arrangement,  however,  for  reversing,  even  as  improved 
by  Msgnaghi,  was  not  so  satisfactory,  and  from  certain  irregularities 
in  the  temperature  obseivations  reported  the  writer  fa  inclined  to 
think  that  some  of  the  remarkable  results  obtained,  for  instance 
on  the  11th  August,  are  duo  to  this  instrumental  imperfection. 
On  thst  day  the  water  at  70  metres  was  found  to  have  a temperature 
of  25*1  C.,  while  that’  at  50  metre*  wa*  20**1  C.,  and  that  at  90 
metres  was  16**7  C.  The  results  obtained  in  the  deep  water  are  no 
doubt  quite  reliable,  for  the  temperature  fa  so  uniform  that  a few 
fathoms  more  or  less  in  the  depth  at  which  it  turned  would  make 
no  difference  in  the  temperature  registered.  In  the  more  northern 
ports  of  this  portion  of  the  western  basin,  off  the  coast  of  Corsica, 
we  finds  practically  uniform  temperature  from  250  metres  down  to 
the  bottom  iu  2800  metres,  the  meau  bottom  temperature  beta" 
65* *96  F.  Farther  to  the  south  the  temperature  of  the  abyssal 
water  appears  to  be  distinctly  higher.  Tnus  between  the  south 
end  of  Sardinia  and  the  Bay  of  Naples,  in  the  deepest  water,  tba 
practical  uniformity  of  temperature  is  not  reached  until  a depth 
of  1000  metres  has  be«u  passed,  and  it  fa  there  56**7  F.  It  fa  un- 
fortunate that  we  do  not  know  what  the  bottom  temperature  in 
other  parts  of  the  Mediterranean  was.  In  this  summer  of  1861 
it  was  quite  one  degree  higher  than  that  observed  by  Dr  Carpenter 
in  1870. 

The  great  valne  of  such  a volume  of  water  as  an  equalizer  of  tem- 
perature on  iu  shores  must  be  apparent,  though  in  this  respect  it  fa 
inferior  to  the  Atlantic  Ocean  in  its  immediate  neighbourhood. 
Places  on  the  west  coast  of  Spain  and  Portugal  have  a much  higher 
winter  tonqierature  and  lower  summer  temperature  than  places 
in  the  same  latitnda  in  Italy.  The  reason  of  this  fa  aun)de:  on  the 
Atlantic  coast  the  principal  wind*  in  winter  are  from  the  south-west, 
and  have  a warming  effect,  while  in  summer  the  source  of  the  north- 
east trade  wind  fa  pushed  back  into  the  Bay  of  Biscay,  causing  in  tbfa 
season  constant  northerly  winds  along  the  const  of  Portugal.  Tha 
wind*  of  the  Mediterranean  have  no  seas  of  remote  latitudes  to 
draw  on  either  for  heating  or  rooting  purpose*,  though  the  sandy 
deserts  of  Africa  which  bound  its  southern  coasts  liar*  st  certain 
seasons  a very  derided  influence  on  the  climate.  The  tempering 
action  of  the  sea  does  not  exteud  very  far  inland,  as  fa  evident 
from  the  climat*  of  inland  towns  in  Italy.  As  the  Mediterranean 
shores  have  so  much  importance  as  health-resorts,  the  data  ['re- 
sented in  the  following  table  are  of  interest.  They  ape  taken  chiefly 
from  Theobald  Fischer's  Studira  ftler  das  Minus  dsr  Jft Uelmssr* 
lander. 


824 


MED- 

Table  of  mean  January  temperature  (J.),  of  mean  temperature  of 
three  winter  months,  December,  January,  and  February  (W.), 
alto  Rainfall  (R.)  in  the  same  three  month  a,  for  places  on  the 
Mediterranean,  with  those  for  tome  others  for  comparison. 


Place. 

J. 

If. 

R 

Place. 

J. 

w 

a 

•F. 

* F. 

In. 

* F. 

•r. 

In. 

Tar  If  a 

SSM 

43-6 

9-6 

Athena  

47-47 

49-8 

37 

Gibraltar 

MO 

M3 

174 

Constantinople. 

40-88 

41-6 

101 

Malaga 

M0 

srs-i 

Jerusalem  . ......... 

48-74 

♦9-1 

18-7 

Valencia 

SOU 

3 JW 

4 1 

Port  Said 

57-8 

Barcelona 

48  (» 

49  «4 

*1 

Alexandria. 

600 

Si 

61 

Montpellier.. 

«■<* 

45  16 

s-i 

Suet 

BAS 

30  38 

Marerlilee 

4**1 

46-04 

30 

TunU 

MIX 

33 -78 

144 

3J-7« 

San  Romo 

*:  48 

48  58 

80 

Genoa  

46  4 

47-60 

ia-o 

S.  Cm*  fTenertlTe). 

IKS -84 

64  63 

Turin  

MO 

33-06 

46 

Kuncbal  (Madeira).. 

60  40 

*1-00 

Milan 

MS 

33-48 

8-0 

Venice- 

56-30 

30-4 

Valentla  (Ireland).. 

44-00 

44  00 

183 

49  3 

Palermo 

3I« 

48 -7 

88 

M poach  (Hebrides). 

48-90 

43-87 

138 

Nature  of  the  Bottom. — In  the  western  basin  the  bottom  consist* 
ehiefly  of  clay  of  a grey  to  brownish  colour.  Without  doubt,  when 
freehly  collected,  the  surface  layer  is  reddish-brown  and  the  lower 
one*  dark  grey.  There  in  alwaystwme  carbonate  of  lime,  chiefly  due 
to  Foraminifera.  The  mud  very  much  resembles  that  obtained  from 
similar  depthe  in  those  parts  of  the  open  ocean  whose  bottom  waters 
are  shut  off  from  free  communication  by  ridges  which  may  not 
approach  within  2000  or  1600  fathoms  of  the  surface,  and  with  the 
exception  of  the  ForaminUera  it  much  resembles  the  mud  from 
enclosed  and  comparatively  shallow  basins  off  the  west  coast 
of  Scotland.  In  the  following  table  the  analyses  are  given  of  a few 
samples  on  the  line  of  the  submarine  cable  connecting  Marseille* 
with  Algiers. 




Composition  per  Cent. 

Latitude 

X. 

LoneHiule 

£. 

Depth 

In 

FaQioma 

Insoluble  In  IICL 

Soluble  la  I1C1. 

Real  rlne. 

SlO.tn 

Residue. 

CaCO, 

f(»0. 

FeO 

AtfO, 

37*  39' 
38*  11* 
39*  84' 
42  * 47' 
43*  I* 

S 83' 
4*  4 ' 
4*  36' 

.•*11* 
**  14' 

1,811 

1,463 

788 

780 

>113 

46‘13 
8916 
8818 
48-C3 
48  04 

63 -M 
79  UH 
78-98 
7014 
78-60 

l»-7» 
88  23 
47-60 
91  38 
30-80 

8*9 
2 44 
8-81 
9-09 
8-40 

0 38 
0 29 
080 
033 
0 36 

1*4 
10  98  ' 

£ 

To  the  student  of  the  physical  conditions  of  the  sea  the  Mediter- 
ranean possesses  a very  high  interest ; its  size  is  such  as  to  entitle 
it  to  rank  among  oceans,  while  it  is  so  completely  cut  off  from  tha 
remaining  world  of  water  that  it  presents  ns  with  a tyjie  which  is 
portly  local,  and  one  might  almost  say  provincial.  (J.  Y.  B.) 

MEDLAR,  Ifespilns  Germanica , L,  of  the  tribo 
Pomea  of  the  order  Rosacese , regarded  by  Bentham  and 
Hooker  as  a subgenus  of  Pyrus  (Gen,  PL,  L 626  ; see 
also  DC.,  . Prod , iL  633  ; Trans,  Lin,  S<x.,  xiiL  99),  is 
a native  of  European  woods,  dec.,  from  Holland  southwards, 
and  of  western  Asia  (Loudon,  Arb.,  iL  877).  It  occurs 
in  hedges,  <fcc.,  in  middle  and  south'  England,  os  a small 
much-branched  spinous  tree,  but  is  not  indigenous  to  Great  > 
Britain  (Hooker’s  Stud.  FI.  of  Br.  Ides,  132;  Baxter's 
Brit  Gen.  of  PL,  493,  and  Mag.  Nat.  Hist.,  vol.  ix.  86). 
The  medlar  was  well  known  to  the  ancieuts.  Pickering 
(Chron.  Hist,  of  PI. , 201)  identifies  it  with  a tree  rocutioned 
in  a Siao-ya  ode  (She  King,  ii.  1,  2),  827  b.c.  It  is  the 
fiKrvCXrj  of  Theophrastus  and  Mespilus  of  Pliny.  London 
(Lc.)  gives  three  varieties,  diffusa,  strict  a,  and  sylvestris, — 
the  last  being  spiny,  but  losing  its  spines  under  cultivation, 
— as  well  os  four  varieties  of  fruit  He  also  mentions 
several  instances  of  large  specimens  throughout  England. 
The  well-known  .fruit  is  globular,  but  depressed  above, 
with  leafy  persistent  sepals,  and  contains  stones  of  a 
hemispherical  shape.  It  is  not  fit  to  eat  until  it  begins  to 
decay.  (For  culture  of  the  medlar  see  Horticulture.) 
The  Japanese  medlar  is  Eriobotryajnponica,  L , a genus  of 
the  same  tribe  of  Rosacese. 
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MEDOC  is  the  name  given  to  the  district  ia  France 
adjoining  the  left  bank  of  the  Gironde  from  Amb&,  the 
point  where  the  Garonne  and  Dordogne  unite,  to  Leapane, 
where  the  marshes  and  polders  which  border  oil  the  mouth 
of  the  river  begin ; its  length  varies  from  36  to  40  miles, 
its  breadth  from  12  to  5,  and  the  area  is  about  386  square 
miles.  It  is  formed  by  a number  of  low  hills,  which 
separate  the  Landes  from  the  Gironde,  and  is  traversed 
only  by  small  streams ; the  Gironde  itself  is  muddy,  and 
often  enveloped  in  fog,  and  the  region  as  a whole  is  very 
far  from  being  picturesque;  but  a fifth  part  of  ite  soil  ie 
occupied  by  vineyards,  the  products  of  which  form  the  finest 
growths  of  Bordeaux,  Of  these  the  most  esteemed  are 
ChAteau-Margaux,  CbAteau-Laffitte,  and  Ch&teau-Latour. 
Prior  to  the  ravages  of  the  Phylloxera,  the  annual  product 
of  the  M&loc  district  was  40,000  tuns,  of  which  9000 
were  of  fine  quality. 

MEDUSA.  See  Gorgox,  toL  x.  p.  786  See  also 
Hydrozoa,  voL  xil  p.  547  sq. 

. MEDYN,  a district  town  of  Russia,  situated  in  the 
government  of  Kaluga,  39  miles  north-west  of  the  capital 
of  the  province,  on  the  highway  from  Moscow  to  Warsaw. 
It  was  formerly  known  under  the  name  of  MezeUk,  and  in 
the  1 4th  century  formed  part  of  the  Smolensk  principality. 
The  soil  of  the  surrounding  country  being  rather  infertile, 
the  population  is  engaged  to  some  extent  in  manufactures 
of  lineu,  cotton,  and  paper,  and  the  merchants  of  Medyu 
carry  on  a brisk  trade  in  this  produce,  as  well  as  in  rye,  oata, 
and  hemp  seed.  The  population  is  8000. 

MEER,  Jar  tan  dee  (1632-1675),  of  Delft, — not  to  be 
confounded  with  the  elder  or  younger  Yan  der  Meor  of 
Haarlem  or  with  Van  der  Meer  of  Utrecht, — is  one  of  the 
excellent  painters  of  Holland  about  whom  the  Dutch 
biographer*  give  us  little  informatioa1  Van  der  Meer,  or 
Vermeer,  by  which  name  he  is  also  known,  was  born  in 
Delft  in  1632.  There  is  a tradition,  handed  down  by  the 
Dutch  writers,  that  he  was  a pupil  of  Carol  Fabritius,  but, 
in  the  strict  sense  of  the  word,  this  is  almost  impossible, 
for  Fabritius  was  but  eight  years  older  than  Van  der  Meer, 
and  entered  the  guild  of  St  Luke  only  one  year  before  our 
painter.  From  his  early  death  the  works  by  Fabritius  are 
few,  but  his  contemporaries  speak  of  him  as  a man  of  re- 
markable power,  and  the  paintings  now  ascertained  to  be 
from  Ills  hand,  and  till  recently  ascribed  to  Rembraudt, 
prove  him  to  have  been  deeply  imbued  with  the  spirit 
and  manner  of  that  master.  Whether  Van  der  Meer  had 
ever  any  closer  relation  to  Rembrandt  than  through  com- 
panionship with  Fabritius  remains  as  yet  uncertain.  In 
1653  he  married  Catherine  Bolenes,  and  in  the  B&me  year 
he  entered  the  guild  of  St  Luko  of  Delft,  becoming  one  of 
the  heads  of  the  guild  in  1662,  and  again  in  1670.  He 
died  at  Delft  in  1675,  leaving  a widow  and  eight  children. 
His  circumstances  cannot  have  bee'll  flourishing,  for  at  his 
death  he  left  twenty-six  pictures  undisposed  of,  and  his 
widow  had  to  apply  to  the  court  of  insolvency  to  be  placed 
under  a curator,  who,  it  is  interesting  to  know,  was 
Leeuwenhoek,  the  naturalist. 

It  is  his  works,  however,  that  claim  our  attention.  For 
more  than  two  centuries  be  has  been  almost  completely 
forgotten,  and  his  pictures  have  been  sold  under  the  names 


1 This  undeserved  neglect  seems  to  have  fallen  on  him  at  an  early 
period,  for  HcuLrnken  ( Groote  Schouburgh,  17)8),  writing  little  more 
than  forty  years  after  bis  death,  does  not  even  mention  him.  The 
only  definite  information  we  have  from  a contemporary  ia  given  by 
Bleyswijck  {Reschrijring  der  Stad  Delft.  1687),  who  tells  us  that  he 
was  boru  in  1632.  and  that  be  worked  along  with  Ctrl  Kabritlus,  an 
able  disciple  of  Rembrandt,  who  lost  bis  life  by  an  explosion  of  a 
powder  magazine  in  Delft  in  1664.  It  is  to  the  patient  researches  of 
W.  Burger  (Th.  Dorc),  Havard,  Obrren,  Soutendiun,  and  others  that 
we  owe  our  knowledge  of  the  maiu  facts  of  bis  life,  discovered  in  tie 
archives  of  hi*  native  town. 
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And  forged  signature*  of  the  more  popular  De  Hooch, 
Metro,  Terboreb,  and  even  of  Rembrandt  The  honour  of 
Brat  recalling  the  attention  of  the  art-world  to  thia  moet 
original  painter  belongs  undoubtedly  to  Thord,  an  exiled 
Frenchman,  who  described  hia  then  known  works  in  hi* 
Muteee  de  la  Hotlande  (1858-60),  published  under  the 
assumed  name  of  W.  Bfirger.  The  result  of  his  researches, 
continued  in  Ilia  GaUrie  SuermowJU  and  Galei-ie  ren- 
derg,  waa  afterwards  given  by  him  in  a charming,  though 
incomplete,  monograph  ( Gaeetle  dee  Heaux-Arte,  1866, 
pp.  297,  458,  542).  The  task  baa  since  been  prosecuted 
with  tueoeas  by  Havard  (in  Arttetee  HoUandai»)t  and 
by  Obreen  (Nederlcuideckc  KuHetgeechiedenii,  DL  iv.), 
and  we  are  now  in  a position  to  refer  to^Van  der  Most's 
worka  Hia  picture*  are  rarely  dated,  but,  luckily  for  us, 
one  of  the  moat  important  bears  the  dato  1656,  and  thus 
give*  us  a key  to  hi*  styles.  The  picture  referred  to  is  the 
ouly  one  that  haa  6gures  of  life  sire.  It  ia  the  Woman 
and  Soldier,  with  other  two  figures,  of  the  Dresden  gallery, 
and  is  painted  with  remarkable  power  and  boldness, 
great  command  over  the  resources  of  colour,  and  with 
wonderful  expression  of  Ufa  For  strength  and  colour 
it  more  than  holds  it*  own  beside  the  neighbouring 
Rembrandts.  To  this  early  period  of  his  career  belong, 
from  internal  ovidenea,  the  Reading  Girl  of  the  same 
gallery,  the  luminous  and  masterly  view  of  Delft 
iu  the  museum  of  the  Hague,  La  Laitihre  and  the 
small  street  view,  both  in  the  collection  of  M.  Six  tail 
Hillegom  at  Amsterdam,  Le  Soldat  et  la  Fillette  qui  Bit 
of  M.  Double,  the  Country  House  in  the  gallery  at  Berlin, 
and  others  In  all  these  we  find  the  same  brilliant  style 
and  vigorous  work,  a solid  impasto  and  a crisp  spark- 
ling touch.  His  first  manner  scorns  to  have  been 
influenced  by  the  pleiad  of  painter*  circling  round 
Rembrandt,  a school  which  we  know  loet  favour  in 
Holland  in  the  last  quarter  of  the  century.  During  the 
last  tsu  or  twelve  years  of  hie  life  Van  der  Meer  adopted 
a second  manner.  We  now  find  his  minting  smooth 
end  thin,  and  his  colours  paler  and  softer.  Instead  of 
masculine  vigour  we  heve  refined  delicacy  and  subtlety, 
but  in  both  etyle*  beauty  of  tone  and  perfect  harmony  are 
conspicuous.  Through  all  his  work  may  be  traced  his 
love  of  lemon-yellow  and  of  blue  of  all  shades  Of  his 
second  style  typical  examples  are  to  be  seen  iu  La 
Coquette  of  the  Brunswick  gallery,  in  the  Woman  Reading 
in  the  Van  der  Hoop  collection  at  the  Hogue,  in  the  Lady 
at  a Casement  belouging  to  Lord  Powerscourt  {exhibited 
at  Burlington  House,  1878),  and  in  the  Music  Master  and 
Popil  belonging  to  the  Queen  (exhibited  at  Burlington 
House,  1876). 

Van  der  liter's  worlca  are  extremely  rare.  There  ia  but  one  in 
the  Louvre,  the  Lace  Maker;  Dreaden  haa  the  two  above-men- 
tioned, while  Berlin  haa  three,  all  acquired  in  the  Snermondt  collec- 
tion, and  tha  Caernin  gallery  of  Vienna  ia  fortunate  in  poeeeaaiug  a 
flue  picture,  believed  to  repreaent  the  artiat  in  hia  atudio.  In  the 
Arenberg  gallery  at  Brusaela  there  la  a remarkable  head  of  a girl, 
half  the  aue  of  life,  which  aeema  to  be  intermediate  between  hia 
two  atylea.  Several  of  his  paintinge  are  to  be  found  in  prirate 
foreign  collections.  In  all  hia  work  there  ia  a singular  completeneoa 
and  charm.  In  rendering  momentary  expression  he  la  a master,  and 
hia  pictures  attract  by  the  perfect  delineation  of  character  aa  wall  as 
by  tha  technical  akill  of  the  painter.  Hia  tone  ia  usually  ailvery 
with  pearly  shadows,  and  the  lighting  of  hia  interiors  is  equal  and 
natural.  In  all  cases  hia  figures  eeem  to  more  in  light  and  air,  and 
in  thia  respect  he  resembles  greatly  hia  fellow-worker  De  Hooch,  who 
entered  the  guild  ot  tit  Luke  ouly  two  year*  latar  than  Van  der 
Meer.  It  ia  curious  to  nail  that,  at  one  of  the  auctions  in  Amster- 
dam about  tha  middle  of  last  centunr,  a De  Hooch  ia  praised  a a 
being  “ nearly  equal  to  the  famous  Van  der  Meer  of  Delft*  80 
newly  are  they  allied  that  the  best  judgea  are  divided  in  opinion 
whetner  the  Dutch  Family  (“La  Promenade")  of  the  academy 
of  Vienna  should  be  attributed  to  our  painter  or  to  De  Hooch. 
Doubtless  many  of  Van  der  Meer'a  worka  have  yet  to  be  restored 
to  their  proper  author ; but,  aa  he  ia  now  in  rogna,  much  care  will 


have  to  be  used  io  judging.  1 hu  I*  sp«Uly  true  m ”W»d  to  the 
laudscapea  and  "*1111  life"  aubjectn  which  *r»  attnbutod  to  him. 
The  tuk  i*  made  more  difficult  by  lh»  diversity  of  .tyle  of  thin 
"Protean  painter,"  a.  he  ia  called  by  Dr  Waagen,  or,  aa  Biirger 
names  him,  M the  Sphinx  of  Delft.” 

MEERANE,  a rapidly  incressiog  industrial  town  in 
south-eastern  Saxony,  lie*  in  the  district  of  Zwickau, 
about  37  miles  to  the  south  of  Leipric.  It  contaiu*  an  old 
church,  a “ Kualschule,”  and  a technical  school  for  weaver*. 
The  leading  industry  is  the  weaving  of  woollen  and  half- 
woollen cloth,  employing  3000  power-loom*  aud  15,000 
hand  loom*,  and  producing  good*  of  tha  annual  value  of 
upward*  of  £200,000.  A large  pro[>ortion  of  the  cloth  ia 
Exported  to  Atnarica  and  J apan.  Mecrane  also  possesses 
icveral  important  dye-works,  besides  smaller  industrial 
establishment*  of  various  kinds  The  population  in  1880 
waa  22,293. 

MEERSCHAUM.  This  German  name  is  applied  to  a 
certain  mineral,  in  consequence  oi  its  tightness,  softness,  and 
white  colour,  which  suggest  a resemblance  to  u eea  foam.” 
In  like  manner  it  is  called  in  French  fciime  de  mer.  By  the 
German  mineralogist  Qtocker  it  was  termed  tepioliu,  in 
allusion  to  it*  resemblance  to  the  so-called  bone  of  the 
sepia  or  cuttlefish.  Possibly  the  fact  that  piecaa  of 
meerschaum,  washed  out  of  their  matrix,  are  occasionally 
found  floating  on  the  Black  Ssa,  may  have  led  to  the 
association  of  the  mineral  with  marine  prodneta.  Meer- 
schaum "is  an  opaque  earthy  mineral,  of  white,  greyish,  or 
yellowish  colour,  compact  in  texture,  end  breaking  with  a 
concboidal  or  fine  earthy  fracture ; it  adheres  to  the  tongue, 
and  ia  so  soft  as  to  be  scratched  by  the  nail,  its  degree  of 
hardness  being  about  2 or  2-5.  Its  specific  gravity  varies 
from  0-988  to  1-279;  hence  it  floats  in  seawater  unlit 
saturated.  Meerschaum  ia  a hydrated  silicsto  of  mag- 
nesium,  represented  by  the  formula  MgjSijOj  + aHjO. 
The  value  of  a,  according  to  some  analyses,  is  2.  Moat  of 
our  meerschaum  comes  from  Asia  Minor,  especially  from 
the  plain*  of  Eski-sbehr,  where  it  occure  in  nodular  masses, 
of  variable  sire  and  irregular  shape,  distributed  through 
the  alluvial  deposits  of  the  plain,  which  are  systematically 
worked  for  its  extraction  by  means  of  pita  and  gallenee. 
The  mineral  U associated  with  magneaite,  or  carbonate  of 
magnesium,  and  haa  probably  been  derived  from  the  neigh- 
bouring mountains,  where  a similar  carbonate  ta  found  ia 
connexion  with  serpentine.  Meerschaum  is  found  also, 
though  leas  nbundtntly,  in  Greece  and  m some  of  th* 
Grecian  islands ; at  HrubschiU  iu  Moravia,  where  it  occurs 
iu  a serpentinous  matrix ; and  in  Morocco,  where  it  n used, 
when  soft  and  fresh,  as  a substitute  for  aoap ; whihi  a 
coarse  variety  ia  found  at  Vallecas  near  Madrid,  and  ts 
employed  aa  a building  atone.  Meerschaum  alto  occurs  in 
South  Carolina 

By  fir  the  greatest  quantity  of  meerschaum  Is  uaeJ  in  ths  m.ire 
factors  of  tobsKuninea.  « purpose  for  whmh  It  ia  mU  htM  by  Ito 
Dorositv.  The  nodular  masses  ere  Bret  roughly  ecreped  reorder  to 
remote  the  red  esrthy  matrix  ; they  ere  then  dried,  soaped  Mare, 
SdTaiK  HhSS  with  w»i.  In  thia  stele  th.  nidely-shjeJ 
nodnler  pieere  are  sent  from  the  Hast  principally  to  Vienna  and  to 
varions  parts  or  Germany.  The  plpe-bowls,  *.“S^ 

and  carved,  arc  robbed  with  glass-paper  and  Dakh  ro.hro  th.y 
arc  neat  boiled  in  wax,  spermaceti,  or  atrorine,  and  afterwards  sub- 
• r.ted  to  careful  polishing  with  boneaab.  chalk,  *c. 

An  imitation  of  meerschaum  for  common  pipes 
led  plaster  of  Paris,  treated  with  psnsffin,  and  relMir^  by  gani 
ism  and  dragon'a  blood.  A peculiar  preparation,  into  which 
So  largely  «,tera,  is  said  to  have  been  succeariull,  employed  iu 
ranee  u a.  subntitute  for  meerachnum. 

MEERUT,  or  MIrath,  a district  in  the  division1  of 


> Th.  division  Haa  between  27*  58'  and  80*  47'  N.  J'iJ’r; 

T V and  78*  4?  E.  long.,  and  eompn*e*  the  *ix  dutnets  or 
>un,  Saharanpur,  Muxalfarnagar,  Meerut, 

7he  arw  ia  1878  vu  11,188  eq«*re  aulw,  and  tha  population  in  187- 
,977,178. 
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Meerut  and  the  lieutenant-governorship  of  the  North- 
Western  Provinces,  India,  lying  between  28*  28'  and  29* 
18*  N.  lat,  and  77*  10'  and  78*  14' E.  long.,  is  bounded 
on  the  N.  by  Muzaffarnagar  district,  on  the  E.  by  the 
Ganges,  on  the  S.  by  Bulandahahr  district,  and  on  the  W. 
by  the  Jumna.  The  area  in  1881  woe  given  as  2361 
square  miles.  Meerut  forms  a portion  of  the  long  and 
narrow  plain  lying  between  the  Ganges  and  the  Jumna, 
with  a very  gentle  elope  from  north  to  eoutb.  Though 
well'  wooded  in  places  and  abundantly  supplied  with 
mango  groves,  it  has  but  few  patches  of  jungle  or  waste 
laud  to  break  the  general  expanse  of  cultivated  soil 
Sandy  ridges  run  along  the  low  watersheds  which  separate 
the  minor  channels,  but  with  this  exception  the  whole 
district  is  one  continuous  expanse  of  careful  and  prosperous 
tillage.  Its  fertility  is  largely  due  to  the  system  of  irriga- 
tion canals,  which  intersect  it  in  every  direction.  The 
eastern  Jumna  canal  runs  through  the  whole  length  of  the 
district,  aud  supplies  the  rich  tract  between  the  Jumna  end 
the  Hindan  with  a network  of  distributary  streams.  The 
main  branch'of  the  Ganges  canal  passes  across  the  centre 
of  the  plateau  in  a sweeping  curve,  and  waters  the  midland 
tract  The  Antipshahr  branch  supplies  irrigation  to  the 
Ganges  slope.  Besides  these  natural  and  artificial  channels, 
the  country  is  everywhere  cut  up  by  small  water-courses. 
The  Burh  GangA,  or  ancient  bed  of  the  Ganges,  lies  st 
some  distance  from  the  modern  stream  ; and  on  its  bank 
stood  the  abandoned  city  of  Hastinapur,  the  legendary 
capital  of  the  Pandavas  at  the  period  of  the  XlahAbhdrata, 
said  to  have  been  deserted  many  centuries  before  the 
Christian  era,  owing  to  the  encroachments  of  the  river. 

The  census  of  1872  returned  the  population  of  the  district  st 
1,276,104,  the  Hindus  numbering  901,226.  Among  the  higher 
castes  Brihmans  muster  strong  (100,804).  The  K^jputa  (both 
Hindus  and  Mohammedans)  number  55,083,  and  enjoy  great  social 
distinction  as  landholders;  the  BaniAs,  or  traders  (86,942),  also 
now  hold  considerable  landed  property.  The  great  cultivating 
castes  are  the  Chsmirs  (197,278)  and  Jit*  (145,514).  The  Gujart 
(60,350)  are  a pastoral  tribe,  with  an  ancient  character  for  plunder 
and  cattle-lifting,  which  is  now  passing  away.  The  Mohammedans 
(281,857)  are  lor  the  moat  part  the  descendants  of  converted 
Hindus.  The  Christian  population  consists  of  2149  Europeans, 
342  Eurasians,  and  730  natives.  Fifteen  towns  in  the  district  con- 
tain s population  exceeding  5000  ; namely,  Meerut,  81,386  ; HApur, 
14,544  ; SardhAna,  12,466  ; Garhraukhteaar,  7962  ; BAgp&t,  7867  ; 
GhatlAbAd,  7385  ; Shahdara,  7257  ; Baro,  7056  ; Mawana,  6S64  ; 
Pilkhui,  6239  ; Khekare,  6045;  Tikri,  5698;  Kirthal,  6651; 
Dasns,  5605 ; Chaprauli,  5594. 

Meerut  is  one  of  the  most  flourishing  and  best  tilled  districts  of 
the  Doab.  Oat  of  a total  area  of  1,505,824  acres,  as  many  as 
1,048,221  were  under  cultivation  in  1881,  281,095  acres  being 
irrigated  by  Government  works,  and  303,526  by  private  individuals. 
The  grazing  lands  comprehended  242,091  acres,  and  the  waste 
185,400.  The  condition  both  of  agricultural  labourers  and  of 
artiuns  and  workmen  in  the  towns  has  considerably  improved  of 
late  years.  About  one-half  the  soil  is  cultivated  by  the  proprietors 
themselves,  the  remainder  being  about  equally  divided  between 
tenants  with  occupancy  rights  and  tenanta-at-wilL  Renta  are  paid 
in  money,  and  range  from  18s.  lOd.  per  acre  for  the  best  canal- 
watered  lands  down  to  2s.  6J<L  per  acre  for  “dry"  unirrigated 
soils.  The  chief  exports  of  the  district  are  grain,  cotton,  and 
indigo ; and  the  principal  import*  are  Manchester  goods,  English 
hardware,  tobacco,  drugs,  and  apices.  The  chief  commercial 
centre*  are  Meerut,  Glnuiabud,  and  Biigpat.  Besides  tho  great 
waterways  of  the  Jumna  and  Ganges,  and  the  navigable  canals, 
communication  is  afforded  by  the  East  Indian  and  the  Punjab  ami 
w Delhi  Railways ; also  by  1505  miles  of  made  roods.  In  1870  the 

district  was  in  the  administrative  charge  of  four  covenanted 
civilians,  and  contained  seventeen  magisterial  ami  fifteen  civil 
courts.  The  gross  reveuue  in  1881  was  £248,754,  of  which 
£203,977  was  derived  from  the  land-tax  ; the  cost  of  officials  and 
police  was  £27,620.  In  1881  there  Were  214  schools,  attended  by 
6677  pupils.  The  comparatively  high  l.ititudo  and  elevated  posi- 
tion of  Meerut  make  it  one  of  the  healthiest  districts  in  the  plains 
of  Indio.  The  average  temperature  varies  from  57'’  Fehr.  in  Janu- 
ary to  87*  in  June.  The  rainfall  is  small,  Jess  than  30  inches 
annually.  The  only  endemic  disease  in  the  district  Ib  malarial 
fever  ; bat  small-pox  and  cholera  occasionally  visit  it  as  epidemics, 

Tho  authentic  history  of  tho  district  commences  with  the 
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Modem  invasions.  Until  the  11th  century  it  is  probable  that 
Meerut  was  mainly  in  the  hands  of  predatory  native  tribes, 
such  as  the  Jits  and  Dorm.  The  first  undoubted  Mohammedan 
invasion  was  that  of  Kutab-ud-dui  in  1191,  when  Meerut  town  warn 
taken,  and  all  the  Hindu  temple*  turned  into  moouues.  In  1398 
Timfir  ewoopod  down  upon  the  district,  captured  the  fort  of  Loni 
after  a desperate  resistance,  and  pot  all  hts  Hindu  prisoners  to 
death.  He  then  proceeded  to  Delhi,  end  after  his  memorable  sack 
of  that  city,  returned  to  Meerut,  captured  the  town,  razed  all  the 
fortifications  and  honsea  of  the  Hindus,  end  put  the  male  inhabi- 
tants to  the  sword.  The  firm  establishment  of  the  great  Mughal 
dynasty  in  the  16th  century,  under  Babar  and  hia  successors,  gave 
Meerut  a period  of  internal  tranquillity  end  royal  favour.  After  the 
death  of  Aurangzeb,  however,  it  was  exposed  to  alternate  Sikh  and 
MahraUA  invasions.  From  1707  till  1776  the  country  was  the 
scene  of  one  perpetual  strife,  and  was  only  rescued  from  anarchy 
by  the  exertions  of  the  military  adventurer  Walter  Reinhardt, 
afterwards  tho  husband  of  the  celebrated  Begam  Samru,  who 
established  himself  at  SardhAna  in  the  north,  and  ruled  a large 
oetnte.  The  southern  tract,  however,  remained  in  ita  anarchic 
condition  under  Mahrattd  exactions  until  the  fall  of  Delhi  in  1803, 
when  the  whole  of  the  country  between  the  Jumna  and  the  Ganges 
was  ceded  by  Sindhia  to  the  British.  It  was  formed  into  a 
separate  district  in  1818.  In  the  British  period  it  has  become 
memorable  as  being  the  place  where  the  first  outbreak  of  the  great 
mutiny  of  1367  took  place 

Meerut,  a city/  and  cantonment  in  the  above  district, 
is  situated  about  half  way  between  the  Ganges  and  tho 
Jumna,  in  29*  0'  41y  N.  lat.  and  77*  45'  3'  E.  long.  The 
city  proper  lies  south  of  the  cantonments,  and  although  a 
very  ancient  lown,  dating  as  far  back  as  the  days  of  the 
Buddhist  emperor  Asoka  (cine.  250  H.C.),  Meerut  owes  ita 
modern  importance  to  its  selection  by  tho  British  Govern- 
ment as  the  site  of  a great  military  station.  In  1605  it  is 
mentioned  as  “a  ruined  depopulated  town."  The  canton- 
ment was  established  in  1806,  and  the  population  rose 
.rapidly  to  29,014  in  1847,  and  82,035  in  1853.  In  1872 
the  census  returned  the  population  (exclusive  of  * the 
military)  at  81,386,  viz.,  Hindus,  47,606 ; Mohammedan*, 
33,532 ; Christians,  248.  The  slight  decline  of  population 
between  1853  and  1872  may  probably  be  attributed  to 
the  mutiny  of  1857.  Most  of  the  Btreets  have  a poor 
appearance,  owing  to  the  hasty  manner  in  which  they  were 
erected.  The  cantonment,  a little  to  the  north  of  the  city, 
forms  the  headquarters  of  a military  division.  The  prin- 
cipal building  is  the  Meerut  church  with  its  handsome  tall 
spire.  There  are  also  a Roman  Catholic  church,  mission 
chapel,  asylum  for  the  relief  of  Europeans  and  Christians, 
and  a club.  The  Mall  is  one  of  the  finest  drives  in  India. 

MEGALOPOLIS,  a city  of  southern  Arcadia,  situated  in 
a plain  about  20  miles  south-west  of  Tegca,  on  both  bank* 
of  the  Helisson,  about  2|  miles  above  its  junction  with  the 
Alpheus.  Like  Messene,  it  owed  .its  origin  to  Epamin- 
ondas,  and  was  founded  in  370  b.<x,  the  year  after  the 
battle  of  Leuctra,  as  a bulwark  for  the  southern  Arcadians 
against  Sparta,  aud  as  the  seat  of  the  Arcadian  federal 
diet,  which  consisted  of  ten  thousand  men.  The  builder* 
of  the  city  were  protected  by  a Theban  force,  aud  directed 
by  ten  native  oecists,  who  likewise  attended  to  the  peopling 
of  tho  new  city,  which  apparently  drew  inhabitants  from 
all  parts  of  Arcadia,  but  more  especially  from  the 
neighbouring  districts  of  Maenalia  and  Parrhaaia.  Forty 
townships  are  mentioned  by  PauBanias  (viii.  27,  3-5)  as 
having  been  incorporated  in  it.  It  was  fifty  stadia  in 
circumference,  and  was  surrounded  with  strong  walls.  Its 
territory  was  the  largest  in  Arcadia,  extending  northward 
24  miles.  The  city  was  built  on  a magnificent  scale,  and 
adorned  with  many  handsome  buildings,  both  public  and 
private.  • Its  temples  contained  many  ancient  statue* 
brought  from  the  towns  incorporated  in  it  On  the  north 
side  of  tho  Helisson,  which  divided  it  into  two  nearly 
equal  parts,  was  the  agora  with  four  porticos,  the  gymna- 
sium, a sacred  grove,  temples  to  the  Lycsean  Zeus,  Pan 
Oinoeis,  Rhetf,  Tyche,  the  great  goddesses  (Demeter  and 
Core),  Zeus  Philioe  (with  a statue  by  Polydetus),  Apbro- 
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dite,  Core,  Athena  Folia*,  and  Hera  Teleia.  Among  the 
numerous  statues  which  stood  in  the  open  air  the  finest 
was  that  of  Apollo  Epicurius,  12  feet  high,  brought  from 
the  beautiful  temple  of  Basra,  which  was  built  by  Ictinus, 
and  is  still  in  great  part  standing.  On  the  south  side  of  the 
river  were  the  theatre,  the  largest  in  Greece,  the  Thersilion 
or  hall  for  the  assembly  of  the  Arcadian  diet,  a house  built 
for  Alexander  the  Great,  with  a statue  of  Zeus  AmnSon, 
the  stadium,  temples  to  the  Muses,  Apollo,  and  Hermes,  to 
Aphrodite,  to  Area,  to  Dionysus,  to  Hercules  and  Hermes, 
to  Artemis  Agrotera,  to  Asclepius  and  Hygiea,  to  the 
son  of  Asclepius,  and  to  Apollo.  Of  all  these  buildings, 
with  the  exception  of  the  theatre,  hardly  a trace  remains 
above  ground.  The  raius  of  Megalopolis  are  near 
Sinanou. 

The  foundations  of  Megalopolis  were  hardlr  laid  when  AgesHaas 
undertook  an  expedition  in  tho  hope  of  breaking  np  the  union  of 
which  it  was  tne  visible  sign  and  capital.  lie  accomplished 
nothing,  and  had  hardly  reached  home  when  the  Thebans  and 
their  allies  nnder  E pi  min  on  das  and  Pelopidas  entered  the  Pelopon- 
nesus aiul  worthed  through  Locouio  almost  unopposed.  After  the 
departure  of  Epaminondns,  Lycomedcs  of  Msnunca  succeeded  in 
drawing  the  Arcadian  federation  away  from  its  alliance  with  Thebes, 
in  consequenco  of  which  it  had  to  make  common  cause  with  Athena 
An  attempt  on  the  part  of  the  federation  to  use  the  treasures  of  the 
temple  of  Zeus  at  Olympia  led  to  internal  dissensions,  so  that  iu 
the  battle  of  Mantinoa  |SG2)  one  half  of  the  Arcadians  fought  on 
the  aide  of  the  Spartans,  the  other  on  tliat  of  tho  Theban*.  After 
this  bottle  many  of  the  inhabitants  of  Megalopolis  sought  to  return 
to  their  former  homes,  and  it  was  only  by  tne  assistance  of  threo 
thousand  Thebans  under  Panmiencs  that  the  authorities  were  able 
to  prevent  them  from  doing  so.  In  the  year  852,  when  Thebes  had 
her  hands  fall  with  the  so-called  Sacred  War,  the  Spartans  made  an 
attempt  to  reduce  Megalopolis ; but  the  Thebans  promptly  sent 
assistance,  and  the  city  was  rescued.  Not  auTe  of  this  assistance, 
the  Megalopolitans  had  appealed  to  Athena,  an  appeal  which  gave 
occasion  to  Demosthenes's  oration  n«pl  MeyoAeveArrwj'.  The 
Spartans  were  now  obliged  to  conclude  peace  with  Megalopolis  and 
acknowledge  her  autonomy.  Nevertheless  their  feeling  of  hostility 
did  not  cease,  and  Megalopolis  consequently  entered  into  friendly 
relations  with  Philip  of  Macedon.  Twenty  years  later,  when  the 
Spartans  nnd  their  allies  rebelled  against  tlic  power  of  Macedou, 
Megalopolis,  remained  firm  in  its  allegiance,  and  was  subjected  to 
a siege  of  considerable  duration.  Alter  the  death  of  Alexander, 
Megalopolis  was  governed  by  native  tyrants.  In  the  war  between 
Casaanaer  and  Polysperchon  it  took  part  with  the  former,  and  was, 
in  consequence,  besieged  by  the  latter.  On  this  occasion  it  was  able 
to  send  into  the  field  an  armv  of  fifteen  thousand.  In  234  nr. 
Lydiadca,  the  last  tyrant  of  Megalopolis,  voluntarily  resigned  his 
power,  and  the  city  joined  the  Ach.vun  league.  In  consequence  of 
this  it  was  once  more  exposed  to  the  bitter  hatred  of  Sparta.  In 
222  Cleomenes  took  and  plundered  it,  and  killed  or  disported  its 
Inhabitants,  but  in  the  year  following  it  was  restoroa  and  its 
inhabitants  reinstated  by  Philopcemen,  a native  of  the  city.  At 
this  time  the  circuit  of  its  walls  always  too  great,  seems  to  have 
been  contracted.  At  all  events  it  never  again  attained  political 
importance,  and  gradually  sank  into  insignificance.  The  only  great 
men  whom  it  produced  were  Philepamen  and  Polybius  the  his- 
torian. Ly cortas,  the  father  of  the  latter,  may  be  accounted  a third . 
In  the  time  of  Pausanias  the  city  was  mostly  in  ruin*. 

MEGALOSAURUS.  See  Reptiles. 

MEGAPODE,  the  name  given  generally  to  a email  but 
remarkablo  Family  of  birds,  highly  characteristic  of  some 
parts  of  tho  Australian  Region,  to  which  it  is  almost 
peculiar.  The  Jfegapodt idm  with  tho  CratiJm  form  that 
division  of  tho  Order  Gallium  named  by  Professor  Huxley 
Perisleropodes  (Proe.  Zool.  Sodfip,  ] 80S,  p.  296),  and 
morphologically  seem  to  bo  the  lowest  of  the  Order,  with 
which  apparent  fact  may  perhaps  bo  correlated  their  singular 
habit  of  leaving  their  eggs  to  be  hatched  without  incuba- 
tion, burying  them  in  the  ground  (os  many  Reptiles  do)  or 
heaping  over  them  a monad  of  earth,  leaves,  and  rotten 
wood.  This  habit  attracted  attention  more  than  three 
hundred  years  ago,1 * *  but  the  accounts  given  of  it  by  various 

1 Antonio  Pigafettn,  one  of  tbs  survivors  of  Magellan  a glorious  but 

disastrous  voyage,  records  in  liis  journal,  under  date  of  April  1521, 

among  the  peculiarities  of  tbs  Philippine  Man  Is,  .thro  first  discovered 

by  Europeans,  the  existence  of  a bird  there,  about  ths  size  of  a Fowl, 
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travellers  were  generally  discredited  by  naturalists,*  and 
as  examples  of  the  birds,  probably  from  their  unattractive 
plumage,  appear  not  to  have  been  brought  to  Europe,  no 
one  of  them  was  seen  by  any  ornithologist  or  scientifically 
described  until  near  the  end  of  the  first  quarter  of  the 
present  century.  The  first  member  of  the  Family  to 
receive  authoritative  recognition  was  one  of  the  largest, 
inhabiting  the  continent  of  Australia,  where  it  is  known  as 
the  Brush-Turkey,  and  was  originally  described  by  Latham 
in  1821  under  the  name  of  the  New-Holland  Vulture,  a 
misleading  designation  which  he  subsequently  tried  to 
correct  on  perceiving  its  G&lline  character.  It  is  the 
Talegallus  in  (ha  mi  of  modern  ornithologists,  and  is  nesrly 
the  size  of  a hen  Turkey.  Six  smaller  species  of  the 
same  genus  have  since  been  described,  all  from  Hew 
Guinea  or  the  neighbouring  islands,  but  two  of  them,  T. 
pyrrhopyyins  and  T.  bruyni,  have  been  separated  to  form  a 
group  jBpypodini.  The  Australian  bird  is  of  a sooty- 
brown  colour,  relieved  beueath  by  the  lighter  edging  of 
some  of  the  feathers,  but  the  head  and  neck  are  nearly 
bare,  beset  with  fine  bristles,  the  skin  being  of  -a 
deep  pinkish-red,  passing  above  the  breast  into  & large 
wattle  of  bright  yellow.  The  tail  is  commonly  carried 
upright  and  partly  folded,  something  like  that  of  a domestic 
Fowl. 

Tho  next  form  of  which  we  may  speak  is  another 
inhabitant  of  Australis,  commonly  known  in  England  as 
tho  Mallee-bird,  but  to  the  colonists  as  the  u Native 
Pheasant  ” — the  Lipoa  ocellala,  described  by  Gould  in  the 
zoological  Proceedings  for  1840  (p.  126),  which  has  much 
shorter  tarsi  and  toes,  the  head  entirely  clothed,  and  the 
tail  expanded.  Its  plumage  presents  a pleasing  combina- 
tion of  greys  and  browns  of  various  tints,  interspersed 
with  black,  white,  and  buff,  tho  wing-coverts  and  feathers 

which  laid  It*  eggs,  as  big  as  a Duck's,  in  the  sand,  and  left  them  to  b« 
hatched  by  the  heat  of  tho  sun  {Premier  Voyage  auiour  du  Monde, 
ed.  Amoretti,  Paris,  A.R.  lx.  p.  88).  More  than  a hundred  yean 
later  the  Jesuit  Nieremberg,  in  his  Huttorim  Haturte,  published  at 
Antwerp  in  1685,  described  (pi  207)  a bird  called  "Date,”  and  by 
the  natives  named  “Tapun,**  not  larger  than  a Dove,  which,  with  its 
tail  (!)  and  feet,  excavated  a neat  in  sandy  place*  and  laid  therein 
eggs  blogcr  titan  those  of  a Goose.  The  publication  at  Rome  in 
16^1  of  Hernandez's  Hist.  Annas  Norm  Hispanist  shews  that  his 
papers  must  have  been  accessible  to  Nuremberg,  who  took  from  them 
the  passage  just  mentioned,  but,  as  not  unusual  with  him,  misprinted 
the  names  which  stand  In  Hernandez's  work  (p.  56,  cap.  220)  " Dale" 
and  "Tapnm  ” respectively,  and  omitted  his  predecessor's  important 
addition  “Vinit  in  Philippics. " Not  long  after,  tho  Dominican 
Navarre  tc,  a missionary  to  China,  made  a considerable  stay  in  ths 
Philippines,  and  returning  to  Europe  in  1C73  wrote  an  account  of  the 
Chinese  empire,  of  which  Churchill  {Collection  of  Voyage*  and  IVtnelf, 
ml.  i.)  g*\e  an  English  translation  In  1701.  It  is  therein  stated 
(p.  45)  that  in  many  of  the  islands  of  the  Malay  Archipelago  " there 
is  a very  singular  bird  call'd  fatal,"  and'  that  *4  What  I and  many 
morn  admire  Is,  that  it  being  no  bigger  in  Body  than  an  ordinary 
Chicken,  tho*  long  legg'd,  yet  it  is>s  an  Egg  larger  than  a Gooses,  so 
that  the  Egg  Is  bigger  than  the  bird  itself.  ...  In  order  to  lay  its 
Eggs,  it  digs  in  the  Sand  above  a yard  in  depth ; after  laying,  it  fills 
up  the  hole  and  makes  it  even  with  the  rest ; there  the  Eggs  batch 
with  the  beat  of  the  Sun  and  Sand."  He  adds  further  Information 
which  need  not  be  quoted  here.  GemeTll  Cnrcri,  who  travelled  from 
1663  to  109,  and  In  the  latter  year  published  an  uwi nt  of  his 
voyage  round  the  world,  gives  similar  evidence  respecting  this  remark- 
able bird,  which  he  calls  "Tavern,"  in  the  Philippine  Islands  ( Voy. 
du  tour  du  Monde,  cd.  Paris,  1727,  v.  pp.  157,  15b).  The  Megs  pod# 
cf  Luzon  Is  fairly  described  by  Camel  or  Cornell!  In  his  observation* 
on  the  Birds  of  the  Philippines  communicated  by  Petiver  to  the  Royal 
fcockty  in  1703  {Phil.  Tran*.,  xxilL  p.  1398).  In  1726  Valeatyn 
published  his  elaborate  work  on  the  East  Indira,  wherein  (d*el  lii. 
bk.  v.  p.  320)  he  very  correctly  describes  the  Megapode  of  Aiuboina 
under  the  name  of  " Maiietoe,"  and  al»o  a larger  kind  lound  in  Celebes, 
so  as  to  shew  he  had  in  the  course  of  his  long  residence  la  the  Dutch 
settlements  become  personally  acquainted  with  both. 

* Thus  Willugliby  {Ornilhologia,  p.  297),  or  Ray  for  him,  who  had, 
however,  only  Nuremberg's  evidenco  to  rite,  and  they  can  acarcsly  bo 
blamed  for  their  hesitation,  considering  the  number  of  other  marvels 
narrated  by  the  same  worthy  father.  Buffon  also  ( Oueawx,  ix.  jl 
436)  was  Just  as  sceptical  in  regard  to  the  relation  of  Carerl  - 
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of  the  back  bearing  each  near  the  tip  an  oval  or  subcircular 
patch,  whence  the  trivial  scientific  name  of  the  bird  is 
given,  while  a stripe  of  black  feathers  with  a median  liue 
of  white  extends  down  the  front  of  the  throat,  from  the 
chin  to  the  breast  There  is  bat  one  apeciea  of  this  genus 
known,  as  is  also  the  case  with  the  next  to  be  mentioned, 
which  is  a singular  bird  long  known  to  inhabit  Celebes, 
but  not  folly  described  until  1846,1  when  it  received  from 
Salomon  Muller  (Arch.  f.  Zalurge*chickte,xii  pt  l,p.  11G) 
the  name  of  Macroccphalon  tnaleo,  but,  being  shortly 
afterwards  figured  by  Gray  and  Mitchell  {Gen,  Bird*,  iii. 
pi  123)  under  the  generic  term  of  Megacephalon,  has  since 
commonly  borne  the  latter  appellation.  This  is  a very 
remarkable  form,  bearing  a helmet-like  protuberance  on 
the  back  of  its  head,  all  of  which  as  well  as  the  neck  is 
bare  and  of  a bright  red  colour;  the  plumage  of  the  body 
is  glossy  black  above,  and  beneath  roseate-white. 

Of  the  Megapodes  proper,  constituting  the  genus 
Mcgapodius,  many  species  have  been  described,  but  authori- 
ties are  greatly  at  variance  a3  to  the  validity  of  several, 
and  here  it  would  be  impossible  to  name  all  that  have  been 
supposed  to  exist  Some  are  only  known  from  very  young 
examples — mere  chickens ; and  some  have  even  been 
described  from  their  eggs  alone.  In  1870  Mr  G.  R.  Gray 
enumerated  twonty  species,  of  which  sixteen  were  repre- 
sented in  the  British  Museum,  and  several  have  been 
described  since;  but  teu  years  later  Professor  Scblegel 
recognised  only  seventeen  species,  of  which  examples  of 
twelve  were  contained  in  the  Leyden  Museum  (Mu*.  de* 
Pays-Ba*,  viil,  Monogr.  41,  pp.  56-86),  while  M.  Oustalet, 
in  his  elaborate  monograph  of  the  Family  (Ann,  Sc.  Wat., 
Zoologic,  ser.  6,  vols.  x.  and  xl),  admits  nineteen  species. 
The  birds  of  this  genus  range  from  the  Samoa  Islands 
in  the  east,  through  the  Tonga  group,  to  the  New  He- 
brides, the  northern  part  of  Australia,  New  Guinea  and 
its  neighbouring  islands,  Celebes,  the  Pelew  Islands,  and 
the  Ladrones,  and  have  also  outliers  in  detached  portions 
of  the  Indian  Region,  as  the'  Philippines  (where  indeed 
they  were  first  discovered  by  Europeaus),  Labuan,  and 
even  the  Nicobar* — though  none  are  known  from  the 
intervening  islands  of  Borneo,  Java,  or  Sumatra.  Within 
what  may  be  deemed  their  proper  area  they  are  found, 
says  Mr  Wallace  (Geogr.  Dittr.  Animat*,  ii.  p.  341)  “on 
the  smallest  islands  and  sand  banks,  and  can  evidently 
pass  over  a few  miles  of  sea  with  ease."  Indeed  proof  of 
their  roaming  disposition  is  afforded  by  the  fuct  that  the 
bird  described  by  Lesson  ( Foy.  Coquill c:  Zoologic,  p.  703) 
09  AUcthclia  urvillii , but  now  considered  to  be  the  young 
of  Megapodius  freycincti,  flew  on  board  his  ship  when  more 
than  2 miles  from  the  nearest  hod  (Gucbe),  in  an  exhausted 
state,  it  is  true,  but  that  may  be  attributed  to  its  extreme 
youth  ‘ The  species  of  Mcgapodin * are  about  the  size  of 
small  Fowls,  the  head  generally  crested,  the  tail  very  abort, 
the  feet  enormously  large,  and,  with  the  exception  of  M. 
i eallacii  (Proc.  Zool.  Society,  1860,  A vet,  pi.  171),  from 
the  Moluccas,  all  have  a sombre  plumage. 

The  extraordinary  habit  possessed  by  the  Megapodes 
generally  of  relieviug  themselves  of  the  duty  of  incuba- 
tion, 03  before  mentioned, — a habit  which  originally 
attracted  the  attention  of  travellers,  whose  stories  wero 
on  that  very  account  discredited, — as  well  as  the  highly 
developed  condition  of  the  young  at  birth,  has  beeu  so 
fully  described  by  Gould  (Handb.  B.  Australia,  ii.  pp.  152- 
175),  G.  R.  Grey  (Proc.  Zool.  Society,  1861,  pp.  292-206), 
and  Mr  Wallace  (Malay  Archipelago,  i.  pp.  415-419;  ii. 
pp.  147-149),  and  so  often  repeated  by  other  writers,  as  to 

1 At  we  hare  seen,  It  was  mentioned  In  1726  bjr  Valentyn.  sod  a 
.young  example  «u  in  1830  described  and  figured  by  Quoy  and  Galfn. 
ard  ( I Vy.  de  C Aitrolabe : Oiteaux,  p.  239,  pi.  25)  as  the  Mega- 
podiui  rubnprs  of  Ternmiuck,  a wholly  different  bird. 
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be  very  commonly  kuown,  and  here  there  aeetna  no  necessity 
to  enter  into  further  details  concerning  it  (a.  it.) 

MEGARA  was  the  uame  of  two  Greek  towns,  one  in 
Sicily,  which  has  been  already  described  under  Hybla, 
the  other  on  the  road  from  Attica  to  Corinth.  The 
country  which  belonged  to  the  city  was  called  Mryap/c  or 
rf  Mfyapun? ; it  occupied  the  broader  part  of  the  isthmus 
between  Attics,  Bceotia,  Corinth,  and  the  two  gulfs,  and 
its  whole  area  is  estimated  by  Clintou  at  143  square  miles. 
The  range  of  Mount  Geraneia  extends  across  the  country 
from  east  to  west,  forming  a barrier  between  continental 
Greece  and  the  Peloponnesus.  The  shortest  road  ncrosa 
this  range  passes  along  tbs  eastern  side  of  the  mountains/ 
and  tho  most  difficult  part  is  the  celebrated  Scironian 
rocks,  the  mythic  home  of  the  robber  Sciron.  The  only 
plain  in  the  rugged  little  country  was  the  White  Plain,  ip 
which  was  situated  the  only  important  town,  Megara.  The 
town  was  one  of  the  most  important  commercial  and 
colonizing  centres  of  Greece  in  early  times,  and  there  is  no 
doubt  that  its  trade,  like  that  of  Corinth,  owed  its  origin  to 
the  Phoenicians,  who  found  its  situation  on  the  isthmus 
convenient  It  became  a Dorian  city  when  that  tribe 
conquered  the  Peloponnesus.  Like  many  other  cities  of 
Greece,  Megara  was  formed  out  of  five  villages,  which 
were  united  on  one  political  foundation ; and  this  event 
must  have  taken  place  not  later  than  the  middle  of  the  8th 
century.  From  this  time  for  two  centuries  Megara  was 
among  the  most  powerful  cities  of  Greece.  Though  it  had 
a harbour  called  Pegs  ou  the  Corinthian  Gulf,  and 
founded  a Sicilian  colony,  Megara  Hy  blast,  in  728  B.C., 
yet  it  did  not  long  compete  with  Corinth  and  Corcyra  for 
the  western  trade.  Nissa  on  the  Saronic  Gulf  was  a better 
harbour,  nr.d  gave  the  Megarians  a stronger  footing  on  the 
eastern  seas.  In  order  to  keep  their  hold  on  the  Black 
Sea  traffic,  they  founded  numerous  trading  stations  along- 
side of  their  chief  rivals,  tho  people  of  Miletus : Chalcedon 
and  Byxautium  on  the  Bosphorus,  and  Astacus  and  Heraclea 
in  Bithynia  were  colonies  of  Megara.  Wealth  and  culture 
increased  in  the  city;  the  country  festivals  wero  celebrated 
in  a more  elaborate  and  orderly  manner,  and  Susarion  of 
Tripodbcus.  first  gave  literary  form  to  Grecian  comply, 
which  was  soon  transferred  to  Attica. 

The  situation  of  Megaris  on  the  isthmus  gave  it  groat 
political  power,  inasmuch  as  it  commanded  all  the  roads 
from  the  Peloponnesus  into  continental  Greece ; and  so 
long  as  the  people  continued  united  under  an  orderly 
government  they  maintained  their  high  position.-  But 
the  development  of  education  prompted  the  lower  classes 
to  demand  from  the  nobles  an  equal  share  in  the  govern- 
ment, and  Megara  did  not,  like  Athens  and  Sparta,  produce 
a constitution  which  could  reconcile  the  contending  parties. 
A tyrant  Theagenes  raised  himself  to  supreme  power  at 
the  leader  of  the  popular  party ; he  made  an  aqueduct 
for  the  city,  and  appears  to  have  maintained  its  power 
and  splendour.  But  lie  was  expelled  by  the  nobles  about 
600  B.C.,  and  for  many  years  Megara  was  the  scene  of 
continual*  struggles.  The  poor,  who  were  indebted  to 
tbe  rich,  refused  to  pay  what  they  counted  exorbitant 
interest,  and  plundered  the  houses  of  the  nobles.  A 
vivid  picture  of  tho  state  of  the  city  in  the  6th  rentury 
B.C.  Is  preserved  in  the  writings  of  the  poet  Theognis,  who 
belonged  to  the  aristocratic  party.  Meanwhile  Athens  wot 
rising  to  power,  and  maintained  a long  war  with  Megara 
for  the  island  of  Salamis.  Tbe  Megarians  gradually  lost 
strength,  and  finally  Solon  wrested,  the  island  from  them 
for  ever.  They  sent  three  thousand  troops  to  fight  at 
Platnea.  In  the  wars  between  Athens  and  Sparta  they 
were  impelled  by  jealousy  of  their  neighbours  of  Corinth 
to  join  the  Athenian  alliance,  455-45 ; but  they  soon 
found  that  they  were  only  the  subjects  of  Athens,  and  finally 
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enrolled  themselves  among  the  allies  of  Sparta.  They 
suffered  terribly  during  the  Peloponnesian  War : Athenian 
ships  blockaded  their  harbours  and  Athenian  armies  ravaged 
their  land  once  or  twice  every  year.  The  long  famine  in 
the  city  is  referred  to  by  Aristophanes  in  the  AcAarttkuu. 
The  city  maintained  a flourishing  existence  throughout  the 
Greek  and  Roman  periods,  but  played  a Very  subordinate 
part  in  history.  In  the  unsettled  time  when  the  Roman 
empire  had  decayed,  it  was  often  plundered  by  pirates. 

As  regards  literature,  Mega  re’s  chief  distinction,  btsides 
the  poems  of  Theognis  and  the  comedy  of  Susarion,  was 
the  school  of  philosophy  founded  there  by  Euclid,  a 
disciple  of  SoCrates.  The  coinage  of  the  city  is  a very  con- 
fused and  difficult  subject ; no  very  early  coins  can  be  with 
certainty  attributed  to  it.  The  usual  types  are  Apolline. 
The  topography  is  described  by  Pausanias,  bk.  i.  Megara 
is  about  four  hours’  carriage-drive  from  A thens. 

„ MEGATHERIUM  is  the  name  given  by  .Cuvier  to  a 
large  extinct  animal  belonging  to  the  order  Edentata  (see 
Mammalia,  p.  384).  A nearly  complete  skeleton,  found 
•n  the.  banks  of  the  river  Lnxan,  near  Bueuos  Ayrea,  and 
tent  in  1789  to  the  Royal  Museum  at  Madrid,  long 


Skeleton  of  the  Megatherium,  from  tbs  specimen  in  the  Museum  of  the  Royal  College  of  Burgeons 
of  England,  x A- 

remained  the  principal  if  not  the  only  source  of  infor- 
mation with  regard  to  the  species  to  which  it  belonged, 
and  furnished  the  materials  for  many  descriptions,  notably 
that  of  Cuvier,  who  determined  its  affinitiee  with  the 
Sloths.1  In  1832  an  important  collection  of  bones  of  the 
Megatherium  were  discovered  near  the  Rio  Salado,  and 
were  secured  for  the  museum  of  the  College  of  Surgeons  of 
England,  and  these,  with  another  collection  fonnd  at 
Lnxan  in  1837,  and  now  in  the  British  Museum,  supplied 
the  materials  for  the  complete  description  of  the  skeleton 
published  by  Professor  Owen  in  1861.  Other  skeletons 
have  subsequently  been  received  by  several  of  the  Conti- 
nental museums,  as  Milan  and  Paris,  and,  consequently, 
our  knowledge  of  the  organisation  of  the  Megatherium,  so 
far  as  it  can  be  deduced  from  the  bones  and  teeth,  is  as 
complete  as  that  of  spy  other  animal,  recent  or  extinct 
The  remains  hitherto  spoken  of  are  all  referred  to  one 
■peciea,  Megatherium  americanum  of  Blumetibacb,  Af.  evvieri 


1 An  excellent  figure  of  this  tkeleton,  which  unfortunately  was 
Incorrectly  articulated,  and  wanted  the  greater  part  of  the  tail,  waa 
published  by  Pander  and  D'Alton  In  1821,  and  has  beau  frequently 
reproduced  In  aubeequent  works. 


of  Desmorest,  and  are  all  from  the  newest  or  post-Tertiary 
geological  formations  of  the  Argentine  Republic  and 
Paraguay,  or  the  lands  forming  the  basin  of  the  Rio  de  la 
Plata.  Dr  Leidy  has  described,  from  similar  formations  in 
Georgia  and  South  Carolina,  bones  of  a closely  allied 
species,  about  one-fourth  smaller,  which  he  has  named  14. 
mirabiU.  A third  species,  if-  laufUlardi  of  Lund,  is 
founded  upon  remains  found  in  Brazil. 

The  following  description  will  apply  especially  to  the 
best-known  South  American  form,  Megatherium  ameri- 
oanurn.  In  size  it  exceeded  any  existing  land  animal 
except  the  elephant,  to  which  it  was  inferior  only  in  con- 
sequence of  the  comparative  shortness  of  its  limbs,  for  in 
length  and  balk  of  body  it  was  its  equal,  if  not  superior. 
The  full  length  of  a mounted  skeleton  from  the  fore  part 
of  the  head  to  the  end  of  the  tail  is  18  feet,  of  which  the 
tail  occupies  3 feet.  The  head,  which  is  small  far  the  sire  of 
the  animal,  presents  a general  resemblance  to  that  of  the 
Sloth ; the  anterior  part  of  the  mouth  is,  however,  more 
clougated,  and  the  malar  bone,  though  branched  posteriorly 
in  the  same  way  as  that  of  the  Sloth,  meets  tka  zygomatic 
process  of  the  squamosal,  completing  the  arch.  The  lower 
jaw  has  the  middle  part  of 
its  horizontal  ramus  curiously 
deepened,  so  os  to  admit  of 
implantation  of  the  very  long- 
rooted  teeth.  In  number  the 
teeth  exactly  resemble  those 
ol  the  Sloths,  being  five  above 
and  four  below  on'  each  side, 
and  they  are  limited  to  the 
lateral  parts  of  the  mouth, 
front  teeth  being  entirely 
wanting.  They  resemble 
thane  of  the  Sloths  also  in 
their  persistent  growth,  and 
in  their  composition  of  three 
tissues  — voso-dentine,  true 
dentine,  and  cement ; bnt 
ftiey  are  of  prismatic  or 
quadrate  form,  and  the  con- 
stituent materials  of  different 
densities  are  so*  arranged 
that,  as  they  wear,  two  trans- 
verse ridges  of  hard  dentine 
remain  at  a greater  elevation 
than  the  rest  of  the  tooth, 
producing  a very  efficient 
triturating  apparatus  (see  figs.  3b  and  36,  article  Mam- 
malia, p.  385 £ The  vertebral  column  consists  of  seven 
cervical,  sixteen  dorsal,  three  lumbar,  five  sacral,  and 
eighteen  caudal  vertebrae.  The  spinous  processes  are 
much  better  developed  than  in  the  81oths,  and  are  all 
directed  backwards,  .there  being  no  reversing  of  the  in- 
clination* near  the  poeterior  end  of  the  dorsal  series,  as  in 
most  active-bodied  mammals.  In  the  lumbar  region,  the 
accessory  zygapophyees,  rudimentary  in  Sloths,  are  fully 
developed,  as  in  the  Anteaters. 

The  tail  is  large,  and  its  basal  vertebra*  have  strong 
lateral  and  spinous  processes  and  chevron  bones,  indicating 
great  muscular  development  The  scapula  resembles  that 
of  the  Sloths  in  the  union  of  the  acromion  with  the  cora- 
coid, and  in  the  bridging  over  of  the  aupra-scapular  notch. 
The  clavicle  is  complete  and  very  large  much  resembling 
that  of  man  on  a large  scale.  The  fore  limbs  are  longer 
than  the  hind  limb*  The  radius  and  ulna  are  both  well, 
developed,  and  have  a considerable  amount  of  freedom  of 
movement  The  hand  fs  singularly  modified.  The  first 
digit  is  represented  only  by  a rudimentary  metacarpal,  but 
the  next  three  are  large,  and  terminate  in  phalanges 
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adapted  for  the  support  of  immense  claws,  the  middle  one 
being  especially  large.  The  outer  or  fifth  digit  has  no  daw, 
ond  it  may  be  considered  as  certain  that  the  weight  of  the 
foot  was,  in  standing  and  walking,  chiefly  thrown  upon  this, 
and  that  it  was  protected  by  a callous  pad  below  os  in  the 
existing  great  Anteater,  while  the  other  toes  were  curved 
Inwards  towards  the  ^)alm,  only  coming  in  contact  with  J 
the  ground  by  their  outer  surfaces.  The  mechanical 
arrangements  by  which  the  weight  of  the  body  was  thrown 
entirely  upon  the  outer  side  of  the  foot  are  very  curious, 
and  are  fully  described  in  Professor  Owen’s  memoir.  The 
pelvis  is  remarkably  wide,  even  more  so  than  that  of  the 
Elephant,  but  it  is  formed  on  the  same  principle  as  in  the 
Sloths.  The  femur  la  extremely  broad  and  flattened  ; the 
tibia  and  fibula  are  short  and  strong,  and  united  together  at 
each  end.  The  hind  foot,  contrary  to  the  usual  rule  in  the 
Edentata,  is  even  more  singularly  modified  than  the  hand 
The  ankle-joint  is  formed  upon  a peculiar  plan,  quite  un- 
like  that  of  the  Sloths,  or  of  any  other  mammal,  except  the 
Megatherium’s  nearest  allies.  The  calcaneum  projects 
nearly  os  far  backwards  as  the  fore  part  of  the  foot  does 
forwards.  There  is  no  trace  of  great  toe  or  hallux,  or  of 
its  corresponding  cuneiform  bone.  The  second  toe  is 
fudimentary.  The  third  has  an  enormous  ungual  phalanx, 
which,  like  those  of  the  hand,  is  remarkable  for  the  immense 
development  of  the  bony  sheath  which  is  reflected  from 
its  proximal  end  around  the  base  of  the  claw.  The  two 
outer  toes  have  large  and  very  peculiarly-shaped  meta- 
tarsals, but  only  small  phalanges,  and  no  claws.  The 
creature  probably  walked  upon  the  outer  edge  of  the  sole, 
so  that  the  great  falcate  claw  of  the  third  toe  did  not  come 
into  contact  with  the  ground,  and  so  was  kept  in  a state 
of  sharpness  ready  for  use.  The  foot  was  therefore  formed 
upon  quite  a different  principle  from  that  of  the  Anteaters 
or  Sloths,  though  somewhat  like  the  latter  in  having  two 
of  the  too3  aborted. 

Taking  all  the  various  points  of  its  structure  together, 
they  clearly  indicate  affinities  both  with  the  existing  Sloths 
and  with  the  Anteaters,  the  skull  and  teeth  more  resembling 
those  of  the  former,  and  the  vertebral  column  and  limbs  the 
latter  It  is  also  not  difficult  to  infer  the  food  and  habits 
of  this  enormous  creature.  That  it  was  a leaf-eater  there 
can  be  little  doubt,  but  the  greater  size  and  more  complex 
structure  of  its  teeth  might  have  enabled  it  to  crush  the 
smaller  branches  as  well  as  the  leaves  and  succulent  shoots 
which  form  the  food  of  the  existing  Sloths.  It  is,  however, 
very  improbable  that  it  climbed  into  the  branches  of  the 
trees  like  its  diminutive  congeners,  bnt  it  is  far  more  likely 
that  it  obtained  its  subsistence  by  tearing  them  down  with 
the  great  hook-like  cIaws  of  its  powerful  prehensile  fore 
limbs,  being  easily  enabled  to  reach  them  by  raising  itself 
up  upon  the  massive  tripod  formed  by  the  two  hind  feet, 
firmly  fixed  to  tho  ground  by  the  one  huge  falcate  claw, 
and  the  stout,  muscular  tail.  The  whole  conformation  of 
the  hinder  part. of  the  animal  is  strongly  suggestive  of 
such  an  action.  There  can  also  be  little  doubt  but  that  all 
its  movements  were  as  slow  and  deliberate  as  those  of  its 
modern  representatives. 

An  idea  at  one  time  prevailed  that  the  Megatherium  was 
covered  externally  with  a coat  of  bony  armour  like  that  of 
the  Armadillos,  but  this  originated  in  dermal  plates 
belonging  to  the  Glyptodon,  n totally  distinct  animal, 
having  been  accidentally  associated  with  bones  of  the 
Megatherium.  Similar  plates,  on  a smaller  scale,  have 
indeed  been  found  in  connexion  with  the  skeleton  of 
both  Mylodon  and  Scelidotherium,  animals  of  the  same 
family,  but  never  yet  with  the  Megatherium,  which  we 
may  therefore  imagine  with  a covering  of  coarse  hair 
iike  that  of  its  nearest  living  allies,  the  Sloths  and 
Anteaters. 
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MEGHNA,  a river  of  India,  forming,  in  the  lower  part 
of  its  course,  the  great  estuary  of  the  Bengal  delta,  which 
conveys  to  the  sea  the  main  body  of  the  wateri  of  the 
Ganges  and  the  Brahmaputra,  which  unite  at  GoalAnda  in 
Farid  pur  district.  The  united  waters  thence  roll  south — 
a mighty  river  of  great  depth  and  turbidness,  sometimes 
split  up  into  half  a dozen  channels  by  sand  banks  of  its 
own  formation,  sometimes  spreading  out  into  a widespread 
sheet  of  water  which  the  eye  cannot  seo  across.  The  river 
enters  the  sea  by  four  principal  mouths,  enclosing  the  three 
large  islands  of  Dakshin  ShAhbazpur,  Hatia,  ond  Sandwfp. 
It  is  navigable  by  native  boats  of  the  largest  burden,  and 
also  by  river  steamers,  all  the  year  through ; but  the 
navigation  is  difficult,  and  sometimes  dangerous,  on  account 
of  shifting  sand-banks  and  “snags,”  and  boisterous  weather 
when  the  monsoon  is  blowing.  The  most  favourable  season 
for  navigation  is  between  November  and  February. 
Alluvion  and  diluvion  are  constantly  taking  place,  especially 
along  the  seaf>oard,  and  in  KoAkhAlf  district  the  land  is 
said  to  have  advanced  seawards  A miles  in  twenty-three 
years ; while  the  islands  fringing  the  mouth  are  annually 
being  cut  away  and  redeposited  in  fresh  shapes. 

The  tidal  phenomena  of  the  MeghnA  surpass  those  of 
any  other  Indian  river.  The  regular  rise  of  the  tide  is  from 
10  to  18  feet,  and  at  springs  the  sea  rushes  up  in  a single 
wave,  known  aa  the  “ bore,” — on  the  MeghnA  a justly 
dreaded  danger  to  boatmen.  It  is  greatest  at  the  time 
of  the  biennial  equinoxes,  when  novigatiou  is  sometimes 
impeded  for  days  together.  The  tidal  wave  is  suddenly 
beheld  advancing  like  a wall  topped  with  foam  of  the  height 
of  nearly  20  feet,  and  at  the  rate  of  15  miles  an  hour ; in 
a few  minutes  all  is  over,  and  the  river  bos  changed  from 
ebb  to  flood  tide.  A still  greater  danger  is  the  “storm 
wave,”  which  occasionally  sweeps  up  the  MeghnA  In  the 
shape  of  cyclones.  The  latest  and v most  destructive  of 
these  disasters  were  those  of  May  1867  ond  October  187C, 
when  the  whole  islands  and  sea-face  of  the  mainland  were 
entirely  submerged.  In  the  latter  calamity  it  Las  been 
officially  estimated  that  about  19  per  cent  of  the  popula- 
tion in  the  mainland  portion  of  NoAkliAU,  and  in  the  islands 
of  Sandwfp  and  Hatia,  were  drowned,  and  that  a like 
proportion  subsequently  died  of  cholera  and  other  diseases 
caused  by  the  results  of  the  storm. 

MEHADIA,  a market-town  in  the  county  of  SzorAny, 
Hungary,  is  situated  on  the  Bclla-Reka,  or  Bereka,  13$ 
miles  north  of  Orsova,  in  44°  55'  N.  lot.,  22°  22'  E.  long. 
The  town  is  small  but  thriving,  and  contains  Greek 
Orthodox  and  Homan  Catholic  churches,  the  ruins  of  a 
castle,  and  some  interesting  Homan  antiquities.  MehAdia 
is,  however,  chiefly  of  importance  as  the  station  for  the 
Hercules'  Baths,  distant  about  3 miles  east  from  the  town, 
and  situated  in  a narrow  pass  in  the  romantic  valley  of  the 
Caema.  Of  the  twenty-two  hot  springs  of  MehAdia,  nine 
ore  now  in  use,  the  most  powerful  one  being  the  Hercules, 
which  yields  about  5000  cubic  Yect  of  water  per  hour. 
The  springs  are  all  strongly  impregnated  with  salts  of 
sulphur,  iodine,  bromine,  and  chlorine,  aud  their  average 
temperature  is  70°  to  145°  Fahr.  They  are  much  used  for 
chronic  rheumatism,  gout,  aud  cutaneous  eruptions,  and. 
during  the  season,  which  usually  lasts  from  the  middle  of 


MEH- 

M*y  to  ths  eod  of  September,  are  resorted  to  by  over 
a thousand  visitors.  The  town  of  MehAdia  has  about 
2200  inhabitants,  principally  Roumanians  and  Germans. 

Already  in  ths  time*  vf  the  Romans  famous  for  their  healing 
efficacy,  the  Thermm  Hcrculia  (Portia.  Herat  lit,  Aqua  Herculit) 
were  the  resort  of  emperors,  generals,  and  senators,  whose  sojourn 
there  is  attested  by  various  inscriptions  ’and  relics.  Ths  town  is 
the  site  of  the  ancient  Soman  colony  of  Ad  Medium,  near  which 
the  Roman  road  from  ths  Danube  to  Dacia  passed  in  Us  course 
through  the  valley  of  the  Cserna.  Subsequent  to  the  destruction 
of  the  Roman  empire  the  baths  fell  into  disuse  until  1735 ; great 
improvements  have  been  effected  in  them  during  the  present  cen- 
tury, and  recently  a spacious  knrsaal  has  been  built  at  the  expense 
of  the  Hungarian  Government-  The  fortress  of  Mehidia  was  often 
•termed  during  the  wars  with  the  Turks,  and  notably  in  1716, 1736, 
and  1789. 

ME  HEMET  ALL  or  Mohammed  ’Axf.  See.  Egypt, 

voL  vii.  p.  760  tq. 

M£HUL,  Etienne  Henri  (1763-1817),  one  of  the 
most  remarkable  composers  of  France,  was  bom  at  Givet, 
ia  Ardennes,  on  the  24th  of  Jane  1763.  Hia  father  being 
too  poor  to  give  him  a regular  musical  education,  his  first 
ideas  of  art  were  derived  from  a poor  blind  organist  of  Givet  j 
yet  such  was  his  aptitude  that,  when  ten  years  old,  he  wa3 
appointed  organist  of  the  convent  of  the  R^collets.  In 
1775  an  able  German  musician  and  organist,  Wilhelm 
Haoser,  waa  engaged  for  the  monastery  of  Lavaldiou,  a 
few  miles  from  Givet,  and  Mlhal  became  his  occasional 
pupil  In  his  sixteenth  year  ho  was  taken  to  Paris  by  a 
military  officer,  and  placed  himself  under  Edelmann,  a good 
musician  and  harpsichord  player.  His  first  attempts  at 
instrumental  composition  in  1781  did  not  succeed,  and  he 
therefor*  turned  his  attention  to  sacred  and  dramatic 
music. . The  great  composer  Gluck  received  him  kindly, 
and  gave  him  advice  in  his  studies.  After  various  delays 
and  disappointments  during  his  efforts  for  six  years  to 
obtain,  at  the  Grand  Opera,  a representation  of  his  Coni 
et  Alonso , he  offered  to  the  OpAra  Comiquehis  Euphrorine 
et  Coradi a,  which,  being  accepted  and  performed  in  1790, 
at  once  fixed  his  reputation.  The  critics  acknowledged  in 
it  great  energy  of  dramatic  expression,  and  mach  brilliant 
instrumentation,  bat  objected  to  a general  want  of  graceful 
melody, — a strange  complaint,  since  his  style  is  far  moro 
refined  than  that  of  either  Harold  or  Anber.  His  opera  of 
Stratonice  had'  great  success.  After  several  other  operas 
which  did  not  succeed,  his  Adrien  appeared,  and  added 
much  to  his  fame,  which  was  still  further  increased  by  his 
three  best  works,  Ia  jtune  Henri,  Utkal , and  Joseph , the 
finest  of  the  series.  He  had. been  appointed  one  of  the 
four  inspectors  of  the  Paris  Conservatory^  bu$  that  office 
made  him  feel  continually  the  insufficiency  of  his  early 
studies,  a want  which  he*  endeavoured  to  remedy  by 
incessant  application.  Timoleon,  Ariodanl . and  Bion 
followed  Straloniee,  with  various  success.  Uthal  can 
scarcely  ba  expected  to  live,  since,  by  desire  of  Napoleon 
Bonaparte,  it  was  written  for  an  orchestra  without  violins. 
epicure  was  composed  by  MAhul  and  Cherubini  jointly; 
bnt  the  superiority  of  the  latter  was  evident'  Mdhul’a 
next  opera,  L'lrato,  failed.  After  writing  forty-two  operas, 
besides  a number  of  songs  for  the  festivals  of  the  republic, 
cantatas,  and  orchestral  pieces  of  various  kinds,  his  health 
gave  way,  from  an  affection  of  the  chest,  which  terminated 
bis  life  on  the  18th  of  October  1817. 

MEIBOM,  Heinrich  (1555-1 625),  > was i born  at  Lemgo 
on  December  4, 1555,  and  died  on  September  20,  1625,  at 
Helmstadt,  where  he  had  held  the  chair  of  history  and 
poetry  from  1583.  He  waa  a writer  of  Latin  verses 
(Parodiarum  Horatiananon  Libri  ///.  et  Syt  varum  Libri 
//.» 1588),  and  his  talents  in  this  direction  were  recognized 
by  the  emperor  Rudolph  11,  who  ennobled  him  and  made 
him  poet  laureate  in  1 590  , but  his  claim  to  be  remembered 
rests  entirely  ou  his  services  in  elucidating  the  madisaval 
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history  of  Germany.  His  Opuscula  Historica  ad  ret 
Germaniccu  tpretantia  were  edited  and  published  in  1660 
by  his  grandson,  Heinrich  Meibom  (1638-1700),  who  also 
was  professor  of  history  and  poetry  at  Helmstadt,  and 
incorporated  the  grandfather’s  work  with  his  own  Rerum 
Gtrmanicarum  Scriploves  (1688). 

MEININGEN,  the  capital  ot  the  little  duchy  of  Saxe- 
Meiningen,  in  central  Germany,  and  the  Beat  of  the  pro- 
vincial courts  for  Saxo-Memingen,  S&xe-Coburg,  and  the 
Prussian  districts  of  Scbmalkaldeu  and  SchJeus ingen,  is 
situated  on  the  right  bauk  of  the  Werra,  about  40  miles 
to  the  south  of  Eisenach.  It  consists  of  an  old  town  and 
several  handsome  suburbs,  but  much  of  the  former  has 
beau  rebuilt  in  a modern  style  since  a destructive  fire  in 
1874.  The  chief  buildings  are  the  Elisabethcnburg,  or 
old  ducal  palace,  dating  chiefly  from  1682,  and  containing 
several  collections ; the  new  palace ; the  new  town-house  ; 
the  post-office;  the  barracks;  and  the  old  town  chnrcb, 
with  its  two  towers,  erected  in  1003.  The  theatre  has 
lately  attained  a European  reputation  for  its,  admirably 
drilled  actors  and  unexcelled  scenic  effects.  The  English 
Garden,  a beautiful  public  park,  contains  the  ducal 
mortuary  chapel  and  several  monuments.  The  industries, 
consisting  of  brewing  and  the  weaving  of  woollen  and 
cotton  cloth,  » re  insignificant  The  population  in  1880 
was  11,227. 

Meiningrn,  which  was  subject  to  the  bishops  of  Wtlrebnrg  for  up- 
wards of  600  yeare  (1000-1642),  ctrae  into  the  poesension  of  the 
dukes  of  Saxony  in  1563.  At  the  partition  of  1660  it  fell  to  the 
.share  of  Saxe-AUenburg,  and  in  1680  it  became  the  capital  of 
Saxe-Meininpen. 

MEISSEN,  an  ancient  and  important  industrial  town 
bf  Saxony  is  situated  on  the  left  bank  of  the  Elbe,  between 
the  streams  Meisse  and  Triebisch,  in  the  district  and  about 
9 miles  to  the  north-west  of  the  town  of  Dresden.  Its 
irregular  hilly  site  and  numerous  fine  old  buildingB  give 
it  a quaint  and  picturesque  appearance,  and  most  of  the 
streets  are  narrow  and  uneven.  The  cathedral,  one  ol 
the  finest  Early  Gothic  edifices  in  Germany,  ia  con- 
spicuously situated  on  the  Schloesberg,  160  feet  above  the 
town.  It  is  said  to  have  been  originally  founded  by  the 
emperor  Otho  L,  but  the  present  building  was  begun  in 
the  13th  century,  and  completed  soon  after  1400.  The 
lofty  tower  dates  -from  the  15th  century.  Within  the 
cathedral  are  the  tombs  of  several  Saxon  princes  of  the 
15th  and  16th  centuries,  including  those  of  Albert  and 
Ernest,  the  founders  of  the  present  reigning  lines.  Ad- 
joining the  cathedral  stands  the  castle,  dating  originally 
from  1473-81,  but  restored  and  named  Albrechtsburg  in 
1676.  Another  thorough  restoration  was  undertaken  in 
1863,  when  a series  of  historical  frescos  by  celebrated 
modern  artists  was  begun  upon  its  walls.  An  old  Btone 
bridge  of  the  13th  century  connects  the  Schlossberg  with 
the  Afrnberg,  which  owes  its  name  to  the  old  convent  of 
St  Afra.  The  convent  was  suppressed  by  Duke  Maurice 
in  1543,  and  converted  into  the  “Fiirstenschule,”  one  of 
the  most  renowned  schools  in  Germany,  counting  Lessing 
and  Gellert  among  its  former  pupils.  The  other  chief 
buildings  are  the  town-house,  built  in  1479,  and  restored  in 
1875;  the  fine  old  town  chyrch,  also  called  the  Frauen- 
kirche  or  Morienkirche ; and  the  churches  of  St  Francis, 
St  Nicholas  (coeval  with  the  town),  and  St  Afru.  Sine* 
1710,  immediately  after  BottcheFs  great  discovery, 
Meissen  has  been  the  seat  of  the  manufacture  of  the  so- 
called  Dresden  china.  Till  1863  the  porcelain  factory 
was  in  the  Albrechtsburg,  but  in  that  year  it  was 
transferred  to  & large  new  building  in  the  Triebisch- 
thal,  close  to  the  town,  where  about  six  hundred 
and  seventy  hands  are  now  employed.  Meissen  also 
contains  iron  foundries,  manufactories  of  earthenware 
•loves  and  pottery,  a jute-mill,  sugar  refineries,  breweries, 
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tanneries,  &c.  A considerable  trade  is  carried  on  in  | 
the  wilier  produced  in  the  surrounding  vineyards.  The ' 
population  in  1880  was  14,166. 

Meissen,  one  of  the  oldest  and  most  interesting  towns  in  Saxony, 
wm  founded  by  the  etnperor  Henry  I.  in  9428  as  an  outpost  against 
the  Wends,  and  hecsiue  the  capital  of  a lnargraviate,  which  was  after* 
Wards  merged  in  the  duchy  ot  Saxony.  Its  tuargmm  were  among 
the  most  powerful  media*  val  princes  in  Germany,  and  were  the 
^Urect  ancestors  of  the  present  royal  house  of  8axony.  From  96.r> 
jtill  1581  Meissen  was  Also  the  seat  of  an  important  line  of  bishops, 
Who  ranked  as  priuces  of  tlae  empire.  The  town  suffered  greatly 
from  the  Hiiaritcs  iu  the  15th  century,  and  it  was  captured  hy  the 
imperial  troop*  in  the  war  of  the  Smalkaldian  League,  and  agsiu 
in  the  Thirty  Years’  War.  In  1637  it  was  severely  handled  by  the 
Swedes,  and  in  1745  it  fell  into  the  hands  of  the  Prussians. 

See  Die  St  ad  i 3/iU***  und  ikrt  Cmifeqtnd,  IBM;  and  H.  Herb*?*  Friltltcfxr 
fftyvtiw  durch  die  SUidt  J Itluem.  Ifl'B. 

MEKONG,  Mekiioxo,  or  Makoxo,  less  frequently 
Nam-Kqno,  the  Da-Kio  of  the*  Tibeta.ua,  the  Lontsang- 
Kiang  or  Lankiang  of  the  Chinese,  and  the  Son -Kong  of 
the  Anamese,  'sometimes  also  called  the  Cambodia  or 
Camboja,  is  one  of  the  largest  and  most  remarkable  rivers 
of  southern  Asia.  As  it  rises  in  Tibet,  probably  about 
34°  N.  lat.  and  94°  E.  long.,  and  reaches  the  China  Sea 
about  10°  N.  lat.,  after  a somewhat  devious  course  through 
Yunnan,  Burmah,  Siam,  Cambodia,  and  Cochin-China,  its 
.total  course  may  be  safely  stated  at  2000  miles.  In  spite, 
however,  of  this  great  length,  the  Mekong  must  be 
regarded  as  littlo  more  than  a mountain  torrent  on  an 
unusually  large  scale.  It  certainly  forms  a very  extensive 
delta  (see  Cochix-Chixa,  vol  vi.  pp.  93,  94),  and  is 
navigable  for  steamboats  as  far  up  as  Cratich  (about  280 
miles  from  tho  river  mouth),  but  navigation  soon  becomes 
difficult,  not  through  want  of  water,  but  from  the  great 
irregularity  of  the  bed.  At  StungScreng  .the  river 
measures  about  2 leagues  from  bank  to  bank,  and  its 
current  is  strong  even  to  violence;  it  “twists  into  the 
sharpest  eddies,  and  drives  against  tho  hanks  with  fury.” 
A little  higher  up  are  tho  great  cataract*  oi  Kong. 
Jleyond  these  the  channel  again  becomes  navigable  as  far 
as  Baasac,  when  it  is  still  about  6500  feet  in  width ; but 
Ufore  long  the  banks  close  in  and  the  river,  narrowed  to 
about  900  feet,  pours  along  a current  of  extraordinary  depth. 
Above  Khemarat  the  rapids  again  begin.  At  Paklay, 
Mouhot  describes  the  Mekong  as  larger  than  the  Menem 
at  Bangkok,  forcing  its  way  between  the  lofty  mountains 
with  a noise  like  the  roaring  of  the  sea.  Aoout  *oO 
miles  farther  up,  at  Luang- Prabang,  it  has  again  an  unob- 
structed channel  about  3000  feet  wide;  above  Sieu-kong 
the  river  winds  through  a magnificent  plain;  but  soon 
afterwards,  in  spite  of  its  volume  of  water,  it  becomes  less 
navigable  than  before  The  great  Freuch  expedition  of 
18C6-67  touched  Its  course  only  at  one  place  higher  up, 
Sieu-hong ; but  other  travellers  have  crossed  it  at  various 
points  in  Yunnan.  MrGrosvenor  found  it,  near  Yung-ieng- 
chang,  at  a height  of  4700  feet  above  the  sea,  a stream  of 
from  60  to  80  yards  wide,  flowing  Bmoothly  and  Bteadily  in 
the  floor  of  a deep  gorge  (see  Colebome  Baker,  “Trav.  and 
Res.  in  Western  China,”  Roy.  Geog.  Soc  SuppL  Papers, 
1882).  It  is  there  crossed  by  an  iron  suspension  bridge,  of 
Chinese  workmanship,  consisting  of  twelve  chains  with  links 
about  1 foot  long  (see  Gill,  River  of  Golden  Sand , vol.  it.  p. 
330).  Higher  up,  near  Tse-ka  mission-station,  lies  the  ter- 
rific defile  to  which  Cooper  ( Trav.  of  a Pioneer  of  Commerce; 
1871)  gave  the  name  of  Hogg's  Gorge.  The  head  waters 
of  the  Mekong  have  never  been  traced  to  their  source; 
bat  Hue  and  Gabet  saw  the  confluence  of  the  two  main 
branches  nt  Tsiamdo  (32*  N.  lat),  and  the  abb4  Desgodins 
has  followed  the  stream  from  that  point  down  to  Ye-tche  in 
27°  20'  N.  lat  (sec  La  Mission  du  Thibet,  Paris,  1872,  and 
the  abtxJ’s  papers  in  Bull.  Soc.  Geog.,  1871, 1875, 1876,  ana 
,1877).  At  Yerkslo  he  observed  a curious  phenomenon  : a 
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| number  of  wells  fram  12  to  24  feet  deep  were  sAnc  down 

I among  the  granite  pebbles  which  form  the  bed  of  the  river, 
just  above  mean-water  marie ; and  they  ell  yielded  water 
with  a greater  or  leas  degree  of  Baltness  end  warmth. 
They  ore  covered  when  the  river  is  in  full  flood.  The  river 
basin  in  all  the  .upper  section  is  extremely  narrow,  being 
separated  by  long  lines  of  high  mountains  from  the  valley 
of  the  Sal  win  on  the  west  and  from  that  of  the  Chin-tha- 
kiang  or  Kivfer  of  Golden  Sands  on  the  east.  Not  till  the 
comparatively  low  country  of  Siam  is  reached  are  there 
any  affluents  of  considerable  size.  The  most  important  are 
the  Se-miin  and  the  Udong  on  the  right,  and  the  Attopeu 
or  Se-Kung  on  the  left.  The  Se-mtin  or  Ubon  river  was 
explored  os  far  as  Korat  by  the  Lagree  expedition,  and  its 
tributary  the  Se-d6m  has  been  followed  by  Dr  Harmand 
(Bull.  Soc  Gtog.,  1877).  Both  streams  have  a rapid  and 
interrupted  course.  Like  the  Nile,  the  Mekong  is  subject 
to  a great  annual  inundation,  described  as  early  as  the 
16th  century  by  Camoens,  who  calls  the  river  Mecom.  At 
some  places  the  difference  between  flood-mark  and  ordinary 
level  is  from  35  to  40  feet  (see  Cochin-China).  The  first 
Europeans  to  make  true  acquaintance  with’ the  riyer  course 
were  the  Dutchman  Wusthuff  end  hi*  fellow  ambassadors, 
who  in  1641  ascended  as  far  asWinkyan,  i.e Yienchang; 
their  narrative  is  given  by  Valentijn,  and  might  have  been 
enough  to  suggest  that  the  Mekong  could  not  foim  a trade 
route  to  tho  interior.  For  the  French  exploration  which 
finally  settled  the  question,  see  Garnier’s  Expedition,  Ac., 
1873,  and  the  notice  of  Gamier  in  vol  x.  p.  82. 

MELA,  PoiiFONiL'ft,  a Roman  writer  on  geography. 
His  little  work,  though  a mere  compendium,  is  the  only 
systematic  treatise  on  the  subject  preserved  to  us  in  the 
Latio  language,  with  the  exception  of  that  which  forma 
part  of  the  encyclopaedic  work  of  tfie  elder  Pliny,  and 
from  this  circumstance  it  derives  a value  to  which  it  would 
be  little  entitled  from  its  intrinsic  merits.  Nothing  it 
known  of  the  author  except  his  name,  SDd  that  he  was 
born,  as  he  himself  informs  us,  at  a small  town  called 
Tingentera  in  the  south  of  Spain.  But  the  date  of  his 
work  may  be  fixed  with  little  doubt  from  an  allusion  in 
the  prersce  to  a proposed  expedition  of  the  reigning 
emperor  to  Britain,  which  can  hardly  be  referred  to  any 
other  event  than  the  visit  to  that  islaud  of  the  emperor 
Claudius  in  43  jli>.  This  conclusion  ia  accepted  by  all 
tne  focttui  editors , the  view  of  some  earlier  scholare,  who 
understood  this  passage  as  referring  to  the  expedition  of 
Julius  C«sar,  is  clearly  disproved  by  the  mention  of 
several  facts  which  were  not  anterior  to  the  reign  of 
Augustus.  The  little  treatise  is  not  only  a mere  abridg- 
ment, occupying  less  than  odo  hundred  pages  of  ordinary 
print,  bat  is  bo  deficient  in  method  and  systematic  character 
that  we  should  have  supposed  it  to  be  little  more  than  a 
mere  schoolbook,  were  it  not  that  we  find  the  name  of  the 
author  figuring  in  a prominent  manner  among  the  authori- 
ties cited  by  Pliny  for  the  geographical  books  of  his  vast 
compilation. 

His  general  views  of  the  geography  of  the  earth  do  not 
differ  materially  from  those  which  were  current  among 
Greek  writers  from  the  time  of  Eratosthenes  to  that  of 
Strabo,  and  are  well  known  to  us  from  the  great  work  of 
the  letter  author,  which  was,  however,  in  all  probability 
unknown  to  Mela,  as  it  certainly  was  to  Pliny.  But  in 
one  of  hia  views  he  stands  alone  among  ancient  writers  on 
geography,  that  after  describing  the  division  of  the  earth 
into  five  zone*,  of  which  two  only  were  inhabitable,  he 
states  as  an  undoubted  fact  the  existence  of  antichthones , 
who  inhabited  the  southern  temperate  zone,  but  were 
inaccessible  and  consequently  unknown  to  the  inhabitants 
of  the  corresponding  zone  in  the  north,  on  account  of  the 
excessive  beat  of  tbajutmoning  torrid  none.  ^ HU  views 
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•f  the  division  and  boundaries  of  toe  three  continents  of 
Europe,  Asia,  and  Africa  coincide  with  those  of  Erato- 
sthenes; and,  in  common  with  all  ancient  geographers  from 
the  time  of  Alexander  to  that  of  Ptolemy,  he  regarded  the 
Caspian  Sea  aa  an  inlet  from  the  Northern  Ocean,  corre- 
sponding to  the  Persian  Onlf  on  the  south.  His  ideas 
concerning  India  are  extremely  confused  and  imperfect, — 
altogether  inferior  to  those  possessed  by  Greek  writers  long 
before  ; he  follows  Eratosthenes  in  supposing  that  country 
to  occupy  the  aouth-eastem  angle  of  Asia,  whence  the  coast 
trended  northwards  to  Scythia,  and  then  swept  round 
to  the  westward  to  the  opening  of  the  Caspian  Sea.  Aa 
usual  he  places  the  Rhipeeaa  Mountains  and  the  Hyper- 
boreans noar  the  Scythian  Ocean,  which  he  of  course  con- 
nects with  that  supposed  to  exist  to  the  north  of  Europe. 

With  regard  to  the  west  of  Europe,  on  the  other  hand, 
his  knowledge  was  somewhat  in  advance  of  the  Greek 
geographers,  as  might  be  expected  from  the  extension  of 
the  Roman  dominion  and  civilization  in  that  quarter,  and 
from  a writer  who  was  himself  a native  of  Spain.  Accord- 
ingly we  find  him  possessing  a more  accurate  idea  than 
either  Eratosthenes  or  Strabo  of  the  western  coast-line  of 
Spain  and  Gaol,  and  its  deep  indentation  by  a gulf  (the 
Bay  of  Biscay)  between  the  projecting  headlands  of  the 
two  countries.  Of  Britain,  on  the  contrary,  he  has  little 
to  tell  us,  beyond  what  we  find  in  C«sar  or  Strabo,  though 
he  appears  to  have  had  a clearer  idea  of  the  position  of  the 
British  Islands  than  the  Greek  geographer.  He  is  also 
the  first  ancient  writer  who  mentions  the  name  of  the 
Orcades-  or  Orkneys,  which  he  correctly  describes  as  a 
large  group  of  islands  to  the  north  of  Britain.  Of  the 
north  of  Europe  his  knowledge  was  still  utterly  imperfect; 
but  he  had  a vague  notion  of  the  existence  to  the  north  of 
Germany  of  -*a  largo  bay,  which  he  calls  Codanus  Sinus, 
containing  many  islands,  large  and  small,  among  which  was 
one  much  larger  than  the  rest,  which  he  calls  Codanovia,— 
evidently  the  same  name  that  reappears  in  Pliny  under  the 
form  Scandinavia,  which  has  been  attached  by  modern 
writers  to  the  great  northern  peninsula  of  Europe. 

The  method  followed  by  Mela  in  describing  the  three 
continents  is  peculiar  and  inconvenient.  Instead  of  treat- 
ing each  continent  separately,  and  describing  the  countries 
included  in  it,  he  begins  at  the  Strait  of  the  Columns  (the 
Straits  of  Gibraltar),  which  was  close  to  his  own  birthplace, 
and  describes  the  countries  adjoining  the&south  coast  of  the 
Mediterranean  from  Mauretania  to  Egypt,  and  .afterwards 
those  around  the  east  coast  of  the  same  sea  with  ita 
tributary  the  Euxine,  and  then  back  along  the  north  of  the 
Mediterranean  from  Scythia  to  Gaul  and  Spain.  He  then 
begins  again  with  the  countries  bordering  the  western  and 
northern  ocean  from  Spam  and  Gaul  round  to  India,  and 
from  thence  by  Persia  and  Arabia  to  the  Ethiopians,  and 
thence  again  round  Africa  to  the  straits  from  which  he 
began.  Ia  common  with  most  ancient  geographers,  be 
considered  Africa  as  surrounded  by  the  sea,  but  had  a very 
inadequate  idea  of  its  extent  towards  the  south. 

The  first  edition  of  Pomponitu  MeU  was  published  in  1471,  sod 
it  was  very  often  reprinted  in  the  15th  ana  lfith  centuries.  The 
edition  of  Voas  in  1558,  with  s valuable,  commentary,  became  the 
foundation  of  all  the  subsequent  editions,  of  which  those  by  Gron- 
ovius  (in  1685  and  1742)  are  among  the  best-known  and  most  use- 
ful. Tha -edition  by  Tzschucke,  in  6 vole.  8ro  (1806),  contains  an 
overwhelming  mass  of  notes  and  commentaries,  but  by  far  the  best 
text  ia  that  or  the  recent  edition  by  G.  Parthey  (Merlin,  1867),  who 
baa  in  man  instances  restored  tno  original  readings,  which  had 
been  displaced  by  the  conjectures  of  Voaa  and  others.  (E»  H.  B.) 

MELANCHTHON,  Philip  (1497-1560),  was  born  at 
Bretten,  a town  of  the  lower  Palatinate,  on  February  16, 
1497.  His  father,  George  Schwartzerd,  was  a kinsman  of 
the  famous  Reuchlin,  aud  by  profession  an  armourer  or 
commissary  of  artillery  under  the  Palatinate  princea. 
Hit  mother.  Barbara  Reuter,  was  a thrifty  housewife  and 
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affectionate  parent,  whose  pious  character  is  evidenced  by 
a well-known  German  rhyme,  of  which  aha  is  the  reputed 
author,  beginning  Almosen  geben  arm*  nieht.  Hia  mother's 
father,  John  Reuter,  who  was  for  many  years  mayor  of 
Bretten,  charged  himaelf  with  the  education  of  Philip. 
Taught  first  by  John  Hungarus,  then  by  George  Bimler 
at  the  academy  of  Pfortzheim,  where  he  lived  in  the  house 
of  Reuchlin's  sister,  young  Schwartzerd  exhibited  remark- 
able precocity,  and  speedily  won  the  xegard  of  Renchlio, 
who  dubbed  him  Melanchthon  (the  Greek  form  of  Schwartz- 
erd), according  to  the  fashion  of  that  age.  He  lived  two 
yearn  at  Heidelberg,  and  the  next  three  at  Reuchlin’s 
university  of  Tubingen,  where  he  studied  law,  medicine, 
and  theology,  taking  his  doctor’s  degree  in  1514.  He 
began  soon  after  to  give  public  lectures  on  rhetoric,  and 
to  comment  on  Virgil  aud  Terence,  and  ere  long  it  be- 
came known  among  European  scholars  that  a new  brilliant 
star  of  learning  had  risen  on  the  horizon,  Erasmus  pro- 
phesying that  he  would  himself  be  speedily  eclipsed.  Iq 
1518,  on  Reuchlin's  recommendation,  MelaQchthon  was 
appointed  by  the  elector  of  Saxony  professor  of  Greek  in 
the  university  of  Wittenberg.  This  appointment  marked 
an  epoch  in  German  university  education ; Wittenberg 
became  the  school  of  the  nation ; the  scholastic  methods  of 
instruction  were  summarily  set  aside,  and  in  a Discourse 
| on  Reforming  the  Sttidies  of  Youth  Melanchthon  gave  proof, 

I not  only  that  he  had  thoroughly  caught  the  Renaissance 
spirit,  but  that  he  was  fitted  to  become  one  of  its  foremost 
leaders.  He  began  to  lecture  on  Homer  and  the  Epistle 
to  Titus,  and  in  connexion  with  the  former  he  announced 
that,  like  Solomon,  he  sought  Tyrian  brass  and  gems  for  the 
adornment  of  God’s  temple.  Luther  himself  received  a 
fresh  impulse  towards  the  study  of  Greek,  and  his  transla- 
tion of  the  Scriptures,  begun  aa  early  as  1517,  now  made 
rapid  progress,  Melanchthon  helping  to  collate  the  Greek 
versions  and  revising  Luther’s  translation.  Melanchthon 
on  his  part  felt  the  spell  of  Luther's  large  personality  and 
spiritual  depth,  and  he  seems  to  have  been  prepared  on 
his  first  arrival  at  Wittenberg  to  accept  the  new  theology, 
which  indeed  as  yet  existed  mainly  in  subjective  form,  and 
as  a living  spiritual  force,  in  the  person  of  Luther.  To 
reduce  it  to  an  objective  system,  to  exhibit  it  dialectically, 
the  calmer  mind  of  Melanchthon,  with  its  architectural 
faculty  and  delicate  moral  tact,  was  requisite.  Theologi- 
cally it  is  impossible  to  separate  Melanchthon  from  Luther; 
“ the  miner's  son  drew  forth  the  metal,  the  armourer’s  sou 
fashioned  it."  Luther,  in  whom  courage  and  energy  were 
too  much  akin  to  violence  and  zealous  decision  to  narrow 
intolerance,  and  Melanchthon,  whose  calm  deliberation  waa 
apt  to  degenerate  into  vacillation  and  whose  conciliatory 
temperament  was  too  much  allied  to  timidity,  were  each 
the  fit  complement  of  the  other. 

Melanchthon  was  first  drawn  into  the  arena  of  the 
Reformation  controversy  through  the  Leipsic  discussion, 
of  which  he  was  an  eager  spectator.  He  had  been  sharply 
reproved  by  Dr  Eck  for  giving  aid  to  Carlstadt  (“Tace  tu, 
Philippe,  ac  tua  stadia  cura  nec  me  perturba”),  and  he 
was  shortly  afterwards  himself  attacked  by  the  blustering 
Ingolstadt  doctor.  Melanchthon  replied  in  a brief  treatise 
— a model  of  Christian  moderation — setting  forth  Luther's 
first  principle  of  the  supreme  authority  of  Bcnpture  in 
opposition  to  the  patristic  writings  on  which  Eck  so  boast- 
fully relied.  His  marriage  in  1520  to  Catherine  Krapp 
of  Wittenberg  increased  his  own  happiness,  and  gave  a 
domestic  centre  to  the  Reformation.  In  1521,  during 
LuthePsconfinement  in  the  Wartbnrg,  Melanchthon  occupied 
the  important  position  of  leader  of  the  Reformation  cause 
at  the  univeraity.  He  defended  the  action  of  the  Angus, 
tinian  monks  when  they  substituted  for  the  celebration 
of  the  mass  the  sacrament  of  the  supper  partaken  of  by 
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the  people  under  both  kinds ; but,  on  the  advent  of  the 
Anabaptist'  enthusiasts  of  Zwickau,  he  had  a still  more 
difficult  part  to  play.  Melanchthon  was  irresolute.  In 
their  attacks  upon  ‘infant  baptism  they  seemed  to  him  to 
have  hit  upon  a “weak  point M;  and  in  regard  to  their 
claim  to  personal  inspiration  his  position  was  summed  up 
in  his  own  words,  “ Luther  alone  can  decide ; on  the  one 
hand  let  us  beware  of  quenching  the  Spirit  of  God,  and  on 
the  other  of  being  led  astray  by  the  spirit  of  Satan."  In 
the  same  year  he  published  his  Loci  Communes  Rerum 
Theologicarum. 

After  the  6rst  diet  of  Spires  (1526),  where  a precarious 
peace  was  patched  up  for  the  Reformed  faith,  Melanchthon 
was  deputed  as  one  of  twenty-eight  commissioners  to  visit 
the  Reformed  states  and  regulate  the  constitution  of 
churches,  he  having  just  published  a famous  treatise  called 
the  LibcUut  Visitatorins,  a director)'  for  the  use  of  the 
commissioners.  At  the  Marburg  conference  (1529)  between 
the  German  and  Swiss  Reformers,  Luther  was  pitted  against 
CEcolampadius  and  Melanchthon  against  Zwiugli  in  the 
discussion  regarding  tho  real  presence  in  the  sacrament. 
How  far  the  caodid  conciliatory  spirit  of  Melanchthon  was 
biassed  by  Luther's  intolerance  is  evident  from  the  exagger- 
ated and  inaccurate  accounts  of  tho  conference  written  by 
the  former  to  the  elector  of  Saxony.  At  the  diet  pf 
Augsburg  (1530)  Melanchthon  was  the  leading  representa- 
tive of  the  Reformation.  With  auxiety  and  tears  he  drew 
up  for  that  diet  the  seventeen  articles  of  the  evangelical 
faith,  which  are  knowu  as  the  “Augsburg  Confession." 
He  held  conferences  with  Romish  divines  appointed  to 
adjust  differences,  and  afterwords  wrote  an  Apology  for 
the  Augsburg  Confession.  After  the  Augsburg  conference 
further  attempts  were  made  to  settle  the  Reformation 
controversy  by  a compromise,  and  Melanchthon,  from 
his  conciliatory  spirit  and  facility  of  access,  appeared 
to  the  Romanists  the  fittest  of  the  Reformers  to  deal 
with.  His  historical  instinct  led  him  ever  to  revert  to 
the  original  uuity  of  the  church,  and  to  regard  subse- 
quent Romish  errors  as  excrescences  rather  than  proofs 
of  an  essentially  anti-Christian  system.  He  was  weary 
of  tho  rabies  theologorttm,  and  fondly  dreamed  that  the 
evangelical  leaven,  if  Bimply  tolerated,  would  at  length 
purify  the  church's  life  and  doctriue.  In  1537,  when 
the  Protestant  divines  signed  the  Lutheran  Articles  of 
Smalkald,  Melanchthon  appended  to  his  signature  the 
reservation  that  he  would  admit  of  & pope-  provided  ho 
allowed  the  gospel  and  did  not  claim  to  rule  by  divine  right. 

The  year  after  Luther’s  death,  when  the  battle  of 
Miihlberg  (1547)  had  given  a seemingly  crushing  blow  to 
the  Protestant  cause,  an  attempt  was  made  to  weld  together 
the  iron  and  clay ’of  the  evaugelical  and  the  papal  doctrines, 
which  resulted  in  the  compilation  by  Pfiug,  Sidonius,  and 
Agricola  of  the  Augsburg  “ Interim."  This  was  proposed 
to  the  two  parties  in  Germany  as  a provisional  ground 
of  agreement  till  the  decision  of  the  council  of  Trent. 
Melauchthon,  on  bein^  referred  to,  declared  equivocally 
that,  though  the  Interim  was  inadmissible,  yet  so  far  as 
matters  of  indifference  (adiaphora)  were  concerned  it  might 
be  received.  Hence  arose  that  “ adiaphoristic  ” controversy 
in  connexion  with  which  he  has  been  misrepresented  as 
holding  among  matters  of  indifference  such  cardinal 
doctrines  as  justification  by  faith,  tho  cumber  of  the 
sacraments,  as  well  as  the  dominion  of  the  pope,  feast-days, 
and  so  on.  The  fact  is  that,  in  these  tentative  negotiations, 
Melanchthon  sought,  not  really  to  minimize  differences,  but 
to  veil  them  under  an  intentional  obscurity  of  expression. 
Thus  be  allowed  tbe  necessity  of  good  works  to  salva- 
tion, but  not  in  tbe  Romish  sense,  proposed  to  allow  the 
seven  sacraments,  but  only  as  rites  which  had  no  inherent 
efficacy  to  salvstion,  and  so  on.  He  ufterwards  retracted 
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his  corapliauoe  with  tlie  adiaphora,  and  never  really 
swerved  from  the  views  set  forth  in  the  Loci  Communes ; 
but  he  regarded  the  surrender  of  more  perfect  for  less 
perfect  forms  of  truth  or  of  expression  as  a painful  sacrifice 
rendered  to  the  weakness  of  erring  brethren.  Luther, 
though  he  had  uttered  certain  expressions  of  dissatisfaction 
with  Melanchthon,  aud  had  more  keenly  defended  in  his 
last  years  what  was  distinctively  liis  own,  yet  maintained 
hearty  and  uubroken  friendship  with  him;  but  after 
Luther’s  death  certain  smaller  meu  arose  in  name  of  Luther 
who  formed  a party  emphasizing  the  extreiuest  points  of  the 
doctrine  of  the  latter.  Hence  the  later  years  of  Melanch- 
thon were  much  occupied  with  acrid  controversies  within 
the  evangelical  church;  an  account  of  these,  however, 
would  be  out  of  place  here.  His  last  years  were  spent  in 
fruitless  conferences  with  his  Romanist  adversaries,  and 
amid  various  controversies  among  the  Reformed,  but  the 
flame  of  his  piety  burnt  brightly  till  the  dose.  He  died 
in  his  sixty-third  year,  on  the  19th  April  1560,  and  his 
body  was  laid  beside  that  of  Martin  Luther. 

Melsncbtlion’s  ever  ready  pen,  dear  thought,  and  elegant  style 
made  him  tho  scribe  of  the  Ktfoi  motion,  most  public  documents  on 
that  side  being  drawn  up  by  him.  He  never  attained  entire  in- 
dependence of  Luther,  though  lie  gradually  modified  some  of  his 
positions  from  those  of  the  pure  Lutherism  with  which  he  set  our. 
His  development  is  chiefly  noteworthy  in  regard  to  these  two  lead- 
ing points— the  relation  of  the  cranpe/ium  or  doctrine  of  free  graco 
(1)  to  free  will  and  moral  ability,  and  (2)  to  the  law  aud  ixrniieutia 
or  the  good  works  couuectcd  with  repentance.  At  first  Luther's 
cardinal  doctriue  of  grace  appeared  to  Melanchthon  inconsistent 
with  any  view  of  free  will  ; and,  following  Luther,  ho  renounced 
Aristotle  and  philosophy  in  genera),  since  “philosophers  attribute 
everything  to  human  power,  while  the  sacred  writings  represent 
all  moral  power  as  lost  by  the  fall.”,  lu  the  first  edition  of  tho 
Loci  ( 1 521 1 he  held,  to  tne  length  of  fatalism,  the  Augustinian 
doctrine  of  irresistible  grace,  working  according  to  God's  immutable 
decrees,  and  denied  freedom  of  will  in  matters  civil  and  religious 
alike.  In  the  Augsburg  Confession  (1530),  which  was  largely  due 
to  him,  freedom  is  claimed  for  the  will  in  -non .religious  matters, 
and  in  the  Loci  of  1533  he  calls  the  denial  of  freedom  Stoicism, 
and  holds  that  in  justification  there  is  a certain  causality,  though 
not  worthiness,  in  the  recipient  subordinate  to  the  Divino  causality. 
In  1535,  combating  Laurentius  Vails,  be  did  not  deny  the  spiritual 
incapacity  of  the  will  per  sc,  but  held  that  this  is  strengthened 
by  the  word  of  God,  to  which  it  can  cleave.  The  will  co-operate* 
with  the  word  and  the  Holy  Spirit.  Finally,  in  1543,  he  says  that 
the  cause  of  the  difference  of  final  destiny  among  men  lies  in  the 
different  method  of  treating  grace  which  is  possible  to  believers  as 
to  others.  Man  may  pray  for  help  and  reject  grace.  This  he  calls 
free  will,  as  tb»  power  of  laying  hold  of  gnicc.  Melanchthon's 
doctrine  of  the  three  concurrent  causes  in  conversion,  vir.,  the 
Holy  Spirit,  the  word,  and  the  human  will,  suggested  tbs  seiui- 
Pelagia  n position  called  Synergism,  which  was  held  by  some  of  his 
immediate  followere. 

In  regard  to  the  relation  of  grace  to  repentance  and  good  works, 
Luther  was  disposed  to  make  faith  itself  the  principle  of  sancti6- 
! cation.  MclancbtboD,  however,  for  whom  ethics  possessed  s special 
interest,  laid  more  stress  on  the  law.  He  began  to  do  this  in  1527 
in  the  Libelhis  Vuitatorios,  which  urged  pastors  to  instruct  their 
people  in  the  necessity  of  repentance,  and  to  bring  the  threatening! 
-of  the  law  to  bear  upon  men  in  order  to  faith.  Ini*. brought  down 
upon  him  the  opposition  of  the  Antinomian  John  Agricola.  In  the 
Loci  of  153b  Melanchthon  sought  to  put  the  fact  of  the  co-existeuce 
of  justification  and  good  works  in  the  believer  on  a secure  basis  by 
declaring  the  latter  necessary  to  eternal  life,  though  the  believer'* 
destiny  thereto  is  already  fully  guaranteed  in  his  justification.  In 
the  Loci  of  1543  ho  did  not  retain  the  doctrine  of  the  necessity  of 
good  works  in  order  to  salvation,  and  to  this  he  added,  in  tbe  Leiptic 
Interim,  “that  this  in  no  way  countenances  the  error  that  eternal 
life  is  merited  by  the  worthiness  of  our  own  works.1 *’  Melanchthon 
was  led  gradually  to  lay  more  and  more  stress  upon  the  law  and 
moral  ideas ; but  tbe  basis  of  the  relation  of  faith  and  good  work* 
was  never  clearly  brought  out  by  him,  and  he  at  length  fell  back  on 
his  original  position  that  we  have  justification  and  inheritance  of 
bliss  in  and  by  Christ  alone,  and  that  good  works  are  necessary  by 
reason  of  immutable  Divine  command. 

Metanchl  han't  life  list  been  written  by  Omerarint.  See  also  Matthea,  PK 
AfrJaiKAMoa,  if  in  Lrten  und  \Sirlrn.  1841 ; GaUe,  charaHrmtik  XlthineMlhomi 
o 'l  TS4olaftn,  Kell  e,  1845  ; Roche's  6' rdaehtmiurrdta*/  Slrtam  Ar'-oa.  lew) , Nitzerh, 
Mtlmnththo*.  IMO  ; Schmidt,  Mtlamekthe a*  /-Ace,  lftC4,  There  l«  a biography 
In  Entflhb  by  F.  A.  Cox.  34  ed.,  London,  1817.  The  worst  of  Melanchthon. 
Including  hU  correspondence,  ere  contained  In  tie  voluminous  Carjw 
toruai,  edited  by  Brctsclmelder  sod  Btndeeil.  (J.  Wl.) 
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MELANKBIA.  This  term  comprises  lint  long  belt  of 
Island  groups  which,  beginning  in  the  Indian  archipelago 
at  the  east  limits  of  the  region  there  occupied  by  the  Malay 
race,  and,  aa  it  were,  a prolongation  of  that  great  island 
region,  runs  south-east  fora  distance  of  some  3S00  English 
miles,  in,  from  New  Qoinea  at  the  equator,  in  1 303  E.  long., 
toNew  Caledonia  just  within  the  Tropic,  167°  E.  long.,  and 
eastwards  to  Fiji,  in  1B0°.  This  chain  of  groups  hsa  n 
certain  geographical  at  well  as  ethnical-unity.  Its  curve 
follows  roughly  the  outline  of  the  Australian  nonet,  and 
large  islands  occur,  with  a number  of  small  ones,  along 
the- whole  length,  with  mountains  of  considerable  height, 
coinciding  pretty  closely  with  a line  of  volcanic  action. 
Melanesia  is  usually  held  to  begin  with  New  Quines,  thin 
great  island  being  then  viewed  as  the  headquarters  of  that 
dark  Papuan  race  which,  widely  and  variously  modified 
in  all  the  other  groups,  occupies  the  whole  region,  as  the 
name  Melanctia  implies;  but  tbs  race  really  extends 
farther  west,  for  the  huge  islands  Flores  and  Timor,  with 
several  smaller  ones,  are  also  essentially  Papuan. 

New  Quiuoa,  1490  miles  long,  and  containing  about 
303,000  square  miles,  the  largest  island  in  the  world  after 
Australia,  ia  clothed  with  almost  impenetrable  forests, 
through  which  mountain  ranges  rise  to  a height  of  13,000 
feet  Parallel  to  ite  longer  axis,  130  miles  to  the  north,  are 
the  Admiralty  Islands,  all  amall,  with  one  exception,  in 
which  tlis  hills  rise  to  1600  feet,  and  which  ia  probably 
of  volcanic  origin,  as  the  natives  use  spearheads  and  imple- 
ments of  obsidian.  A Polynesian  element  eaema  to  be 
present,  and  customs  peculiar  to  both  rncea  have  been 
observed.  Mr  H.  N.  Moseley,  of  the  " Challenger, u found 
iheiu  shrewd  but  honest  traders,  with  much  artistic  akiil 
in  their  carvinga  and  designs.  They  have  numerals  np  to 
10,  with  an  idiom  for  6 and  0,  via,  10-2  and  10-1,  which 
ia  found  also  at  Yap  in  the  Carolines,  and  in  the  Marshall 
Islands. 

Next  follow,  east,  the  two  large  islands  of  New  Britain, 
about  340  by  23  English  miles,  with  active  volcanoes  np  to 
4000  feet,  and  New  Ireland,  about  240  by  22  miles.  Nest 
comes  the  Solomon  group,  600  English  miles  in  length, 
with  seven  large  islands  from  135  to  90  miles  long,  ail 
running  north-west  and  south-east,  with  volcanic  peaks  np 
to  8000  feet  The  forme  more  chiroctariutie  of  the  New 
Quines  fauna  do  not  extend  beyond  this  group.  Its  forest 
vegetation  ia  especially  luxuriant  Then  comet  Santa 
Crus,  a amall  group  partly  voldanic,  bat  srith  numerous  coral 
reef  islands.  Then  the  Banks  and  New  Hebrides  group, 
over  500  English  miles  in  length,  all  volcanic  except  the 
Torres  reef  islands  in  the  north.  Several  spots  in  this  group 
are  occupied  by  people  of  purely  Polynesian  race,  immigrants 
apparently  from  the  eastward.  Two  hundred  miles  south- 
west from  the  New  Hebrides  lies  the  island  of  New  Cale- 
donia, about  240  by  23  Engtish  miles.  It  is  in  parts  very 
mountainous,  rising  to  3380  feet,  the  rocks  being  sedi- 
mentary and  platonic,  but  there  are  no  volcanoes.  It  lies 
half  way  between  Australia  and  Fiji,  700  miles  from  each. 
Being  ontside  the  equatorial  belt,  it  ia  much  drier  and  more 
barren  than  the  other  groups,  and  ite  fanna  and  flora  have 
many  Australian  anil  Polynesian  affinities.  The  small 
Loyalty  chain  lies  70  miles  east  of  New  Caledonia,  and 
parallel  to  it  Fiji  ia  detached  from  the  other  Melanesian 
groups,  and  differs  from  them  in  various  particulars.  It 
consists  of  two  large  and  nbont  300  small  islands,  the 
total  area  being  about  7400  square  miles. 

Of  the  two  great  Pacific  races  —the  brown  Polynesian, 
and  the  dark  Melanesian — the  former,  considering  the 
vast  region  it  occupies,  is  singularly  homogeneous  both 
in  appearance  and  language,  whereas  in  Melanesia  even 
neighboaring  tribes  differ  widely  from  each  other  in  both 
respects.  Still,  all  the  Melanesians  bave  certain  common 
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characteristics  which  distinguish  them  sharply  from  the 
other  race.  They  stand  at  a lower  level  of  civilisation,  aa 
is  well  seen  at  certain  spots  in  Melanesia  where  isolated 
Polynesian  settlements  exist,  due  probably  to  p voluntary 
migration,  and  where  the  two  races,  though  they  ha vo-some 
peculiar  customs  iu  common,  lire  in  bitter  mutual  hostility. 
The  Melanesians  are  moetly  “ negroid c in  appearance; 
nearly  black,  with  crisp  early  heir  elaborately  dressed;  the 
women  hold  a much  lower  position  than  among  the  Poly- 
nesians ; their  institutions,  social,  political,  and  religious, 
are  simpler,  their  manners  ruder  and  often  Indecent;  they 
have  few  or  no  traditions ; cannibalism,  in  diffluent  degrees, 
ia  almost  universal ; bnt  their  artistic  skill  and  taste,  as 
with  some  of  the  lower  African  negroes,  are  remarkable, 
and  they  are  amenable  to  discipline  and  fair  treatment. 
Their  languages,  amid  considerable  differences,  which,  aa 
between  the  Melanesian  proper  and  tbs  Papuan,  are  vary 
wide,  have  featuree  which  mark  them  off  clearly  from  the 
Polynesian,  notwithstanding  certain  fundamental  relations 
with  the  latter. 

The  various  Melanesian  groups  will  be  found  described 
in  detail  under  separate  headings. 

MELBOURNE,  the  capital  of  the  colony  of  Victoria, 
and  tha  most  populous  city  in  Australia,  is  situated  at 
the  head  of  the  large  bay  of  Port  Phillip,  on  its  northern 
bend  known  aa  Hobson’s  Bay,  about  500  miles  S.  IV.  of 
Sydney  by  land  and  770  by  aes,  tbe  position  of  tbe 
observatory  being  37°  49'  53°  8.  1st.  and  144°  58’  42” 
E.  long.  Along  the  ehoree  of  the  bay  the  suburbs 


extend  for  a distance  of  over  10  miles,  but  the  part 
distinctively  known  aa  the  “ city  ” occupies  a aits  about 
3 miles  inland  on  the  north  bank  of  the  Yana  river. 

The  appearance  of  Melbourne  from  the  eea  is  by  no 
mesne  picturesque.  The  ehipping  suburbs  ol  Sandridge 
and  Williamstown  occupy  the  alluvial  laud  at  the  mouth 
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of  the  Yaren,  and,  as  the  district  is  low  and  flat,  and  covered 
with  factories,  the  prospect  is  not  'nviting.  But  the  city 
itself  has  a very  different  aspect : its  situation  is  relieved 
by  numerous  gentle  hills,  which  show  off  to  great  advantage 
its  floe  public  buildings;  its  streets  are  wide  and  well 
kept ; and  the  universal  appearance  of  prosperity,  activity, 
and  comfort  under  its  usually  clear  blue  sky  impresses  the 
visitor  favourably. 

That  part  specially  known  as  the  “ city  * bad  a popula- 
tion in  1881  of  65,800.  It  occupies  the  two  hills  of  East 
Melbourne  and  West  Melbourne  ; the  valley  that  separates 
them,  once  occupied  by  a densely  wooded  little  stream,  is 
now  partly  filled  in,  and  forms  the  busy  thoroughfare  of 
Elizabeth  Street ; parallel  to  this  runs  Swanston  Street, 


and  at  right  angles  to  these,  and  parallel  to  the  river,  are- 
Bourke  Street,  Collins  Street,  aud  Flinders  Street, — the 
first  being  the  busiest  in  Melbourne,  the  second  containing 
the  most  fashionable  shops,  and  the  thiitS,  which  faces  the 
river,  being  given  over  to  maritime  pursuits.  These 
streets  are  the  eighth  of  a mile  apart ; between  them  are 
narrower  streets  occupied  by  warehouses  and  business 
premises. 

Round  the  “city”  lies  a circle  of  populous  suburbs. 
North  east  is  Fitzroy  with  23,000  inhabitants  ; farther 
east,  Collingwood,  24,000  ; east  of  Melbourne,  Richmond,. 
23,400;  south-east,  Prahran,  21,000;  south,  Emerald  Hill, 
25,300;  south-west,  Sond  ridge,  8700;  north-west,  Hothsm, 
17,800.  These  all  lie  within  three  miles  of  the  general 
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post-office  iu  Elizabeth  Street ; but  outside  of  them,  and 
within  a radius  of  5 miles,  there  is  a circle  of  less  populous 
suburbs:  to  the  north,  Brunswick,  6200;  east,  Kew,  4200, 
nud  Hawthorn,  6000;  south-easts  St  Kilda,  11,600,  and 
Brighton,  4700  ; south-west,  Williams  town,  9000,  and 
Footscray,  6000 ; north-west,  Easenden  and  Flemington, 
5000.  Numerous  smaller  suburbs  fill  up  the  spaces  be- 
tween these, — the  principal  being  Northcote,  Preston, 
Camberwell,  Toorak,  Caulfield,  Elsteruwick,  and  Coburg, 
with  a united  population  of  19,000. 

Fifteen  of  these  suburbs  rank  as  independent  muni- 
cipalities, and  many  of  them  have  streets  which  for 
importance  rival  the  main  streets  of  the  city. 

The  following  table  shows  the  growth  of  the  population 
since  1851 : — 


I la  Town-Hill. 

I 14.  Hoapiul. 
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1881. 

Tat  el 

Mai*. 
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Total. 

187  L 

1S41.  | I8SL 

Melbourne, 

Suburb*... 

S4.SM 

113.783 

>1.833 

103,363 

u.ut 

117,046 

34  80S 

151,787 

! 

Total. ..... 

148.111 

114,  SM 

181,807 

204,780 

181.754  | 75,400 

The  land  on  which  the  city  now  stands  was  sold  in 
allotments  of  half  an  acre,  the  prices  realized  being  in 
June  1837  about  £34  each,  in  November  1837  about 
£42,  and  in  September  1838  about  £120  each.  These 
allotments  are  now  (1882)  sold  at  prices  ranging  from 
£20,000  to  £40,000.  But,  though  land  has  thus  increased 
in  value,  Melbourne  is  by  no  means  a crowded  city* 
( the  streets  are  all  99  feet  wide,  and  the  parks,  squareO} 
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'ltiJ  gardens  are  so  numerous  that  with  only  one-thirteenth 
of  the  population  of  London  it  occupies  very  nearly  half 
as  great  an  area. 

The  public  buildings  are  generally  situated  on  positions 
from  which  they  are  seen  to  advantage.  The  Parliament 
Houses  form  a great  pile  of  brickwork  with  four  fronts 
in  freestone,  of  which  the  main  front  is  not  yet  com- 
pleted ; the  interior  decorations  are  highly  elaborate. 
The  Treasury  is  a well-proportioned  building  in  free- 
stone ; behind  it  stands  a vast  building  known  os  the 
Government  offices.  On  the  hill  of  West  Melbourne 
there  is  a largo  structure,  newly  erected,  for  the  law 
courts;  it  has  four  very  handsome  fronts,  each  about 
300  feet  in  length,  and  the  whole  is  surmounted  by  a 
lofty  cupola,  in  the  manner  of  the  Capitol  at  Washington. 
The  public  library  in  Svranston  Street  forms  one  of  four 
fronts  of  a building  which  was  projected  on  a grand  scale,  l 
but  has  never  been  completed.  Much  of  the  interior  has 
been  erected,  but  of  the  fronts  only  the  main  one  is  yet  in 
existence,  ita  cost  having  been  XI  11,000.  The  lower 
etory  is  devoted  to  sculpture ; on  one  side  there  are  casts 
of  all  the  most  famous  statues ; on  the  other  there  is  a 
small  collection  of  original  works  by  modern  sculptors, 
together  with  a gallery  containing  8000  engravings  find 
photographs ; to  the  rear  is  the  picture  gallery,  a very 
handsome  hall,  with  oil  paintings,  chosen  from  the  works 
of  living  artists.  Another  of  the  interior  portions  of  the 
building  is  occupied  by  the  technological  museum,  in 
which  are  arranged  about  30,000  specimens  illustrative 
of  the  industrial  arts.  The  upper  story  of  the  front  is 
devoted  to  the  library,  which  occupies  a chamber  240  feet 
long ; 22  recesses  contain  each  its  own  special  branch  of 
literature,  the  total  number  of  volumes  being  112,000. 
The  book  shelves  rise  to  a height  of  20  feet,  but  they  are 
divided  by  a narrow  gallery  which  runs  all  round  the  room, 
and  gives  access  to  the  upper  tiers.  The  library  is  open  to 
the  public ; and  every  visitor  ranges  at  will,  being  bound 
by  the  two  conditions  only  that  he  is  to  replace  each 
book  where  he  found  it,  and  th&t  he  is  to  preserve 
strict  silence.  During  1881  there  were  261,886  visits 
made  to  the  room. 

The  Melbourne  University  is  a picturesque,  but  by  no 
means  imposing  mass  of  buddings,  buried  among  the  trees 
of  extensive  and  well-kept  grounds  about  a mile  from  the 
heart  of  the  city.  In  front  of  it  stands  the  “ Wilson  Hall,” 
erected  at  a cost  of  £40,000.  Behind  is  the  National 
Museum,  containing  collections  of  specimens  of  natural 
history.  The  museum,  like  all  public  places  in  Melbourne, 
is  freely  open  to  the  people.  About  98,000  visitors* 
entered  it  in  1881.  The  university  has  a staff  of  10 
professors  and  12  lecturers,  with  about  400  students. 
There  are  four  courses  open  to  students : arts,  law,  medi- 
cine, and  pivil  engineering.  Affiliated  to  the  Melbourne 
University  are  the  two  denominational  colleges,  Trinity 
and  Ormond,  in  which  about  80  students  reside,  and 
where  provision  is  made  for  instruction  in  theology. 

The  Exhibition  building  consists  of  a nave  500  feet  long 
And  160  feet  broad,  surmounted  by  a dome,  with  two 
annexes  each  460  feet  long.  These  are  built  in  brick  with 
cement  facings.  The  mint  is  a very  handsome  quadrangle, 
erected  in  1872.  In  the  year  1881  there  were  three 
millions  of  sovereigns  coined  in  it,  making  a total  of  sixteen 
millions  since  its  erection.  The  governor's  residence  is 
a large  building  on  a hill  overlooking  the  Yarra.  The 
general  post-office  forms  only  half  of  a magniticent  pile 
of  buildings  which  will,  when  comnleted,  include  the 
central  telegraph  office. 

The  town-hall,  at  the  comer  of  Swanston  Street  and 
Oollins  Street,  contains,  besides  the  usual  apartments  for 
municipal  offices,  a hall  seated  for  nearly  3000  persona, 
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and  fitted  with  a colossal  organ,  on  which  the  city  organist 
performs  two  afternoons  a week,  the  public  being  admitted 
at  a nominal  charge.  Hotham,  Richmond,  Emerald  Hill, 
Prahran,  and  Fitzroy  have  their  own  town- halls,  all  coatly 
and  somewhat  pretentious  buildings. 

The  markets,  erected  at  a cost  of  £80,000,  stand  in 
Bourke  Street,  They  are  handsome  in  external  appear- 
ance, and  ingeniously  contrived  for  convenience  within. 
The  observatory  is  a bumble-looking  building  on  the  St 
Hilda  Road ; it  contains  an  equatorial  telescope,  which  had 
for  some  years  the  distinction  of  being  the  largest  in  the 
world. 

There  are  two  railway  stations,  one  being  the  terminus 
of  all  the  country  lines,  and  the  other  devoted  to  sub- 
urban traffic.  The  suburbs  of  \Y iliiaxnstown,  Sandridge, 
Footscray,  St  Hilda,  Emerald  Hill,  Brighton,  Elsterawick, 
Hawthorn,  Richmond,  and  Essendon  are  connected  by  rail 
with  the  city. 

The  Melbourne  Hospital  is  in  the  form  of  an  extensive 
scries  of  brick  buildings,  situated  close  to  the  public 
library.  There  are  beds  for  about  300  patients.  The 
Alfred  Hospital,  on  the  St  Hilda  Road,  was  built  in  com- 
memoration of  the  visit  of  Prince  Alfred ; it  has  beds  for 
nearly  100  patients.  The  lying-in  hoepital  can  accom- 
modate 62  persona.  The  blind  asylum  bas  over  100 
inmates ; and  there  are  a deaf  and  dumb  asylum,  an  im- 
migrants' home,  and  other  charitable  institutions. 

Melbourne  contains  many  churches,  but  few  of  them 
will  compare  with  the  public  buildings  in  appearance. 
The  Roman  Catholic  cathedral  of  St  Patrick,  when  com- 
pleted, will,  however,  be  a conspicuous  ornament  to  the 
city.  The  Anglican  cathedral,  now  (1882)  in  the  course 
of  erection,  is  to  cast  about  £100,000.  The  most  striking 
ecclesiastical  building  is  the  Scotch  church  in  Collins 
Street,  which  divides  with  Ormond  College  and  the 
Wilson  Hall  the  hononr  of  being  the  finest  specimen  of 
architecture  in  the  city. 

There  are  in  Melbourne,  among  its  numerous  state 
schools,  about  thirty  whose  size  and  proportions  entitle  them 
to  rank  with  the  architectural  ornaments  of  the  city.  They 
have  each  accommodation  for  from  600  to  2000  scholars. 
Abundant  provision  has  been  made  for  secondary  in- 
struction by  the  denominations  and  by  private  enterprise. 
The  Scotch  College  and  the  Presbyterian  Ladies'  College, 
the  Wesley  College  and  the  Wesleyan  Ladies’  College, 
the  Church  of  England  Grammar  School,  St  Patrick's 
College  and  St  Francis  Xavier’s  College,  are  all  connected 
with  the  churches ; and  there  are  besides  between  twenty 
and  thirty  good  private  grammar  schools. 

Melbourne  contains  the  offices  of  numerous  banka,  sav- 
ings banks,  and  building  societies. 

The  larks  and  public  gardens  of  Melbourne  are  exten- 
sive and  handsome.  Within  the  city  proper  there  are 
four  gardens,  which  have  been  decorated  with  a lavish 
expenditure.  The  Fitzroy  Gardens  are  one  dense  network 
of  avenues  of  oak,  elm,  and  plane,  with  a “ fern-tree  gully  ” 
in  the  middle.  Casts  of  famous  statues  abound ; and 
ponds,  fountains,  rustic  houses,  and  small  buildings  after 
the  design  of  Greek  temples  give  a variety  to  the  scene. 
The  Treasury,  Flagstaff,  and  Carlton  Gardens  are  of  the 
same  class,  but  less  costly  in  their  decorations.  Around 
the  central  city  there  lie  five  great  parks.  The  Royal 
Park,  of  about  600  acres,  is  lightly  timbered  with  the 
original  gum  trees ; some  portions  of  open  land  are  used 
for  recreation.  About  30  acres  in  the  centre  are  beauti- 
fully laid  out  to  accommodate  a very  superior  zoological 
collection.  The  Yarra  Park,  of  about  300  acres,  contains 
the  leading  cricket  grounds ; of  these  the  " Melbourne  ” is 
the  chief,  distinguished  by  its  vecy  large  stand  and  the 
excellence  of  its  pitch.  The  Botanic  Gardens  occupy 
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about  200  acres  of  land,  sloping  down  to  the  backs  of  the 
river,  and  laid  out  with  great  taste  and  skill.  Albert 
Park,  about  500  acres  in  extent*  is  uot  so  elaborately  laid 
out,  but  contains  a small  lake,  which  is  much  used  for 
boating  purposes,  as  the  bay  is  stormy  and  exposed. 
Studley  Pork,  a favourite  place  for  picnics,  is  a romantic 
corner  on  a bend  of  the  upper  Yarra,  of  about  200  acres 
extent,  left  entirely  in  a state  of  nature. 

Besides  these  parks  each  suburb  has  its  own  “ gardens  ” 
of  moderate  extent.  At  Flemingtun  a large  reserve  iB 
devoted  to  racing  purposes,  where  iu  November  the  race 
for  the  Melbourne  Cup  is  held,  the  great  racing  carnival 
of  Australia,  attended  by  about  100,000  persons. 

The  shipping  of  Melbourne  is  very  considerable.  In 
1080  about  1500  vessels  entered  and  cleared  again,  their 
tonnage  being  950,000.  Nearly  all  the  intercolonial  and  a 
small  proportion  of  the  foreign  vessels  ascend  the  Yarra 
and  unload  in  the  heart  of  tho  city.  The  river  was 
originally  navigable  for  vessels  of  only  9 feet  draught ; 
but  of  late  years  the  channel  has  been  deepened  so  much 
that  vessels  drawing  1C  feet  can  ascend  with  safety. 
Great  works  are  now  in  operation  by  which  the  coarse  is 
to  be  straightened  and  further  deepened ; and  the  quays 
which  line  the  river  banks  will  be  made  accessible  to  the 
large  vessels  which  now  have  to  lie  in  the  bay  off  the 
Sandridge  and  Williamstown  piers. 

Shipbuilding  is  a comparatively  unimportant  industry, 
but  a great  deal  of  repairing  is  done  , the  graving  dock  at 
Williamstown  is  able  to  hold  the  largest  vessels  which 
enter  the  pork 

The  total  values  of  the  imports  of  Melbourne  for  1879 
and  1880  were  respectively  XI 5,035,000  and  £14,557,000, 
and  of  the  exports  £12,454,000  and  £15,954,000. 

In  1881  Melbourne  contaiued  2469  factories,  employ- 
ing 38,141  hands,  and  converting  £8,012,745  worth  of 
raw  material  into  £13,384,836  worth  of  finished  articles. 
The  leading  products  ore  leather,  flour,  clothing,  furniture, 
boots,  carriages,  preserved  meats,  ales,  soap,  candles,  cigars, 
ironwork,  jewellery,  jams,  confectionery,  biscuits,  and 
woollens. 

The  city  is  abundantly  supplied  with  newspapers,  includ- 
ing three  morning  and  three  evening  dailies.  Two  reviews 
are  published. 

The  climate  of  Melbourne  is  exceptionally  fine,  the  only 
drawback  being  the  occasional  hot  winds  which  blow  from 
the  north  for  two  or  three  days  at  a time,  and  raise  the 
temperature  to  an  uncomfortable  extent  But  the  propor- 
tion of  days  when  the  sky  is  clear  and  the  air  dry  and  mild, 
is  large.  The  mean  annual  temperature  is  57°,  which 
would  make  the  climate  of  Melbourne  analogous  to  that 
of  Madrid,  Marseilles,  or  Verona,  but  without  the  extremes 
experienced  in  those  places.  Snow  falls  every  year  in 
Italy,  while  it  is  unknown  in  Melbourne ; and  the  highest 
temperature  reached  there  in  summer  is  below  that  of  tho 
cities  mentioned. 

As  a field  for  emigration  from  European  countries,  Mel- 
bourne offers  many  advantages  to  the  industrious  mechanic 
or  labourer. 

The  coat  of  living  is  about  tho  same  as  in  London. 
Rents  are  higher,  and  furniture  and  utensils  dearer ; but 
butcher  msat,  bread,  and  clothes  are  cheaper. 

There  is  no  city  where  more  has  teen  done  for  the 
working-classes  or  where  they  bare  made  so  good  a nse  of 
their  advantages.  Many  of  their  efforts  at  government 
(for  they  have  all  the  power  in  their  hands)  have  been  ill- 
ndvised,  but  individually  they  have  exhibited  a prudence 
of  which  tho  community  reaps  the  fruits.  It  is  one  of  the. 
peculiar  features  of  Melbourne  that  about  three  out  of 
every  four  mechanics  who  have  reached  middle  life  own 
the  neat  cottages  they  occupy. 
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History.— The  city  of  Melbourne  is  without  extort  on  the  most 
striking  instance  of  the  aptitude  of  the  Anglo-Saxon  race  for 
colonisation.  It  woe  not  till  the  opening  yean  of  the  present 
century  that  the  first  European  sailed  through  the  narrow  entrance 
to  Port  Phillip,  and  it  was  only  in  1835  that  the  n h.'te  man  made 
his  habitation  there.  In  that  year  John  Fawkner  tailed  up  fhc 
Yarra  in  his  little  vessel  the  **  Enterprise,"  luden  with  materials 
for  a settlement ; ho  was  stopped  by  a slight  waterfall  in  a roller 
where  dense  groves  of  wattle  trees  all  in  bloom  loaded  the  air  with 
perfume,  and  where  flocks  of  white  cockatoos  whirled  aloft  when 
the  first  stroke  of  the  axe  resounded  in  the  forest  This  spot  is 
now  the  centre  of  a great  city  10  miles  in  length,  6 in  breadth, 
covering  sn  Rre*  of  45,000  acres,  end  peopled  by  283,000  persons. 
So  rapid  and  solid  a growth,  at  a distance  from  the  mother  country 
of  the  whole  extent  of  the  earth,  is  an  example  of  colonizing  enter-' 
poise  altogether  without  parallel. 

The  wllleroent  was  at  first  called  by  tho  native  name 
'*  Dootigala,"  but  a desire  for  distinguished  patronage  caused  the 
portion  on  the  sea-shore,  which  was  then  esteemed  the  more 
important,  to  be  called  “ Williamstown,”  after  King  'William  IV., 
while  the  little  collection  of  huts  some  3 or  4 miles  inland 
was  named  " Melbourne,'*  in  honour  of  the  prime  minister  Lord 
Melbourne. 

For  two  years  a constant  stream  of  squatters  with  their  sheep 
flowed  in  from  Tasmania;  then  numerous  “ overlanders M drove 
their  flocks  from  the  Sydney  aide  across  the  Murray  and  settle  i 
near  Port  Phillip.  Captain  Lonsdale:  was  sent  by  the  Sydney 
Government  to  act  a* 'police  magistrate,  bat  in  1838  Mr  Latrobe 
was  placed  in  charge  with  the  title  of  superintendent.  As  the 
squatters  prospered  Melbourne  increased  in  size,  so  that  in  1841  it 
contained  11,000  inhabitants.  A period  of  depression  occurred  in 
1843,  followed  by  several  years  of  the  greatest  prosperity,  till,  in 
1851,  gold  was  discovered  in  New  South  Wales.  The  district  of 
Port  Phillip  became  infected  by  th®  excitement ; many  parties 
scoured  that  part  of  the  country  in  search  of  the  precious  metal, 
and  six  weeks  after  the  first  discovery  of  it  there  the  great  riches  of 
Ballarat  were  made  known.  Within  a year  from  that  time  a hun- 
dred thousand  men  had  landed  in  the  colony  in  order  to  proceed  to 
the  diggings  ; for  several  years  after  the  same  number  landed  every 
twelve  months;  and  Melbourne  increased  in  population  from  80,000 
to  100,000  in  the  course  of  two  or  three  years. 

During  the  year  of  the  gold  discoveries,  the  Port  Phillip  district 
was  separated  from  New  Moth  Wales,  and  formed  into  a separata 
colony  with  the  nans®  Victoria.  In  1865  the  British  Government 
granted  to  it  a complete  autonomy  ; Melbourne  became  the  capital 
of  the  new  colony.  (A.  8U.) 

MELBOURNE,  William  Lamb,  second  Viscount 
(1779-1848),  second  son  of  the  first  Viscount  Melbourne, 
was  born  15th  March  1779.  After  completing  his  course 
at  Trinity  College,  Cambridge,  he  studied  law  ot  the 
university  of  Glasgow,  entered  Lincoln's  Inn  in  1797, 
and  was  called  to  the  bar  in  1804.  In  1805  he  married 
Lady  Caroline  Ponsonby,  daughter  of  the  earl  of  Bess- 
borough,  who  after  her  separation  from  him  acquired 
some  fame  os  a novelist,  and  was  also  a friend  of  Lord 
Byron.  On  entering  parliament  tho  same  year  Lamb 
joined  the  opposition  under  Fox,  of  whom  ho  was  an 
ardent  admirer ; but  his  Liberal  tendencies  were  never  of 
a very  decided  character,  and  he  not  unfrequently  gave 
his  support  to  Lord  Liverpool  daring  that  statesman’s  Tong 
tenure  of  office.  During  the  short  ministry  of  Canning  in 
1827  he  was  chief  secretary  for  Ireland,  but  he  afterwards 
for  a time  adhered  to  the  small  remnant  of  the  party  who 
supported  the  duke  of  Wellington.  The  influence  of 
Melbourne  as  a politician  dates  from  his  elevation  to  the 
peerage  in  1 828.  Disagreeing  with  the  duke  of  W cllington 
on  the  question  of  parliamentary  reform,  he  in  1830 
entered  the  ministry  of  Grey  as  home  secretary.  For  the 
discharge  of  the  difficult  and  multifarious  duties  of  this 
office  at  such  a critical  time  he  was  decidedly  deficient 
both  in  insight  and  in  energy,  but  his  political  success 
was  totally  independent  of  his  official  capacity  ; and,  when 
the  ministry  of  Grey  was  wrecked  on  the  Irish  question, 
Melbourne  was'  chosen  to  succeed  him.  Almost  immedi- 
ately he  had  to  give  place  to  a Conservative  ministry  under 
Peei,  but,  the  verdict  of  the  country  being  in  his  favour, 
he  resumed  office  in  1835.  Tho  period  of  h»  ministry 
was  wholly  uneventful,  and  for  a considerable  time  before 
he  resigned  in  1841  ho  had  lost  the  confidence  of  the 
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country.  From  the  time  of  his  retirement  from  office  he 
took  little  interest  in  politics.  He  died  at  Melbourne 
House,  Derbyshire,  24th  November  1848. 

Lord  Melbourne  woe  without  even  the  elementary  Qualification  of 
diligent  attention  to  details,  which  in  the  absence  of  higher  endow, 
ments  sometimes  confers  on  a statesman  the  greater  part  of  his 
success.  Nor  can  it  be  said  that  in  public  he  ever  displayed  any 
of  thoee  specious  and  brilliant  talents  which  are  often  found  an 
acceptable  substitute  for  more  solid  acquirements.  Though  he  pos- 
sessed a fine  and  llexiblo  voice,  his  manner  as  a speaker  was  ineffec- 
tive, and  his  speeches  were  generally  ill-arranged  and  destitute  of 
oratorical  point,  notwithstanding  his  occasional  indulgence  in  in- 
elegant flights  of  rhetoric.  Indeed  his  political  advancement  was 
wholly  due  to  his  personal  popularity,  lie  lud  a thorough  know- 
ledge of  the  prirateand  indirect  motives  which  influence  politicians, 
and  his  genial  attractive  rnauner,  easy  temper,  and  vivacious,  if 
occasionally  coarse,  wit  helped  to  confer  on  him  a social  distinction 
which  for  a time  led  many  to  taks  for  granted  hia  eminence  as  a 
states  man.  The  most  noUble  and  estimable  feature  of  hia  political 
conduct  is  his  relation  to  Queen  Victoria,  whom  he  initiated  into 
the  duties  of  sovereign  with  the  most  delicate  Uct  and  the  most 
friendly  and  conscientious  care. 

MELCHIADES,  or  Miltiades  (other  forms  of  the  name 
being  Meltiadcs,  Melciadcs,  Milciades,  and  Miltidea),  was 
pope  from  July  2,  310,  to  January  10  or  11,  314.  He 
appears  to  have  been  an  African  by  birth,  but  of  his 
personal  history  nothing  is  known.  The  toleration  edicts 
of  Qaleriusandof  Constantine  and  Licinius  were  published 
during  his  pontificate,  which  was  also  marked  by  the  hold* 
ing  of  the  Lateran  synod  in  Rome  (313),  at  which 
Ctecilianus  was  acquitted  of  the  charges  brought  against 
him,  and  Donatus  condemned.  Melchiades  was  preceded 
and  followed  by  Eusebios ‘and  Sylvester  L respectively. 

MELC HITES.  Tho  name  of  Melchites  (Syriac, 
Afalkdyi ; Arabic,  Malaklga , or  in  the  vulgar  pronunciation 
Milkiya)  means  etymologically  the  royal  party,  and  so  is 
currently  applied  in  the  East  to  Syrian  and  Egyptian 
Christians  of  the  Orthodox  Greek  Church,  adherents  of  the 
creed  supported  by  the  authority  of  the  king,  that  is,  of 
the  Byzantine  emperor.  The  Melchites  therefore  are  those 
who  accept  the  decrees  of  Ephesus  and  Chalcedon  as 
distinguished  from  the^Nestoriana  and  Jacobites,  and  the 
uame  reflects  in  an  interesting  manner  the  way  in  which 
the  doctrinal  controversies  that  agitated  the  Eastern 
empire  associated  themselves  with  national  feelings  of 
antagonism  to  the  imperial  rnfe. 

MELCHIZEDEK  “king of  righteousness”), 

king  of  Salem  and  priest  of  “supreme  El*  (El'elytn), 
brought  forth  bread  and  wine  to  Abram,  on  hia  return 
from  the  expedition  against  Chcdorlaomer,  and  blessed  him 
in  the  name  of  the  supreme  God,  possessor  (or  moker)  of 
heaven  and  earth.  And  Abram  gave  him  tithes  of  all  his 
booty  (Gen.  xir.  18-20).  The  Bible  history  tells  us  no- 
thing more  about  Melchizedek  (comp,  Hebrews  vii.  3) ; but 
the  majestic  figure  of  the  king-priest,  prior  to  the  priesthood 
of  the  law,  to  whom  even  the  father  of  all  Israel  paid  tithes, 
suggested  a figurative  or  typical  application,  first  in  Psalm 
cx.  to  the  vicegerent  of  Jehovah,  seated  on  the  throno  of 
Zion,  the  king  of  Israel  who  is  also  priest  after  the  order 
of  Melchizedek,  and  then,  after  tho  gospel  had  confirmed 
the  Messianic  interpretation  of  tho  Psalm  (Matt  xxii.  42 
*?.),  to  the  kingly  priesthood  of  Jesus,  as  that  idea  Is 
worked  out  at  length  in  the  Epistle  to  the  Hebrews. 

The  theological  interest  which  attaches  to  the  idea  of  the  pre- 
Aarontc  king-priest  in  these  typical  applications  is  practically  in- 
dependent of  the  historical  questions  suggested  by  the  narrative  of 
Gen.  xiv.  It  is  generally  recognized  that  this  chapter  holds  quite 
an  isolated  place  in  the  Pcntatruchal  history  ; it  is  the  only  passage 
which  prescuts  Abraham  in  the  character  of  s warrior,  and  connects 
him  with  historical  names  and  political  movements,  and  there  are 
no  dear  marks  by  which  it  can  l»e  assigned  to  any  one  of  the  docu- 
ments of  which  Genesis  is  made  up  Thu«,  whilo  one  school  of 
interpreters  finds  in  the  chapter  the  earliest  fragment  of  the'politi- 
cal  luhtorvof  western  Asia,  some  even  holding  with  Ewald  that  the 
narrative  is  probably  based  on  old  Canaanite  records,  other  critics, 


-MEL  889 

as  Noldeke,  regard  the  whole  u unhistorieal  and  comparatively  late 
in  origin.  On  the  latter  view,  which  finds  its  main  support  iu  the 
intrinsic  difficulties  of  the  narrative,  it  U scarcely  possible  to  avoid 
tho  conclusion  that  the  chapter  is  one  of  the  latest  additions  to 
the  Pentateuch  (Wellhauaen).  The  historical  arguments  yro  and 
am  may  be  seen  at  length  in  recent  commentaries,  but  especially  in 
Tucb’a  easay  (Z.  D.  if.  O.,  L 161  tq.,  reprinted  in  the  second  edition 
of  bis  Otnesit ),  which  was  long  viewed  as  decieivo  in  favour  of  the 
narrative,  and  in  Notdeke’a  Untcrtuehumgcn,  1869,  p.  156  */.,  with 
which  compare  Wellhauscn  in  Jahrb.  f.  D.  Th.,  1876,  p.  414  tq 
The  Assyrian  monuments  offer  no  decisive  evidence,  but  are  held  to 
confirm  the  historical  possibility  of  the  proper  nature  (SchreiK-r, 
Kl.  und  AT.,  p.  46  rj. ; Delitiscb,  Parodies,  p.  224).  Here  wc  can 
only  sneak  of  the  episode  of  Melchizedek,  which,  though  connected 
with  the  main  narrative  by  the  epithets  given  to  Jehovah  in  veia* 
22,  seems  to  break  the  natural  counexion  of  vereea  17  and  21,  ami 
may  perhaps  have  come  originally  from  a separate  source.  As  the 
narrative  now  stands  Salem  most  be  sought  in  the  vicinity  of  “ the 
king's  dale,”  which  from  1 Sam.  xviii.  18  probably  hut  not  necessarily 
lay  near  Jerusalem.  That  Salem  is  Jerusalem,  as  in  Psalm  Ixxvi.  2, 
is  the  ancient  and  common  view,  and  is  necessarily  followed  by 
those  who  view  Melchizedek  as  a late  creation.  Those  who  hold 
the  opposite  view  now  leAn  to  the  identification  with  the  ZaA«fp  of 
John  ill.  23,  8 miles  south  of  lkthshcan,  which  Jerome  {Ey.  lxxiiL 
ad  Erangclium)  conhrms  by  a worthless  tradition.  In  a genuine 
record  of  extreme  antiquity  the  union  of  king  and  priest  in  one 
person,  the  worship  of  El  as  the  supreme  deity  by  a Cannon  it*.1  and 
the  widespread  practice  of  the  consecration  of  a tithe  of  booty  can 
present  no  difficulty;  but,  if  the  historical  character  of  the  narrative 
is  denied,  the  origin  of  the  conception  rrHist  be  placed  as  late  as  the 
rise  of  the  temporal  authority  of  the  high  priests  after  the  exile. 
An  ancient  legend  identifies  Melchizedek  with  Sbem  (Palestinian 
Targum,  Jerome  on  laa.  xlt,  Epbraem  Syrus  in  loco). 

MELCOMBE  REGIS.  See  Weymouth. 

MELENDEZ  VALDES,  Juan  (1754-1817),  minor  poet 
of  Spain,  was  born  at  Ribera  del  Fresno,  Badajoz,  on  March 
11,  1754.  He  was  destined  by  bis  pareuta,  who  were  in 
good  circumstances,  for  an  official  career ; and  accordingly, 
after  having  completed  his  preliminary  education  at 
Madrid  and  Segovia,  bo  went  to  Salamanca,  and  duly 
graduated  in  laws.  At  an  early  age  he  had  begun  to  write 
verses  in  imitation  of  the  then  much  admired  though  now 
ju-itly  forgotten  Eugenio  Lobo;  but  at  Salamanca  he  came 
under  tlio  influence  of  the  purer  literary  taste  of  the  cider 
Moratin,  while  to  the  friendship  of  the  cultivated  and 
well-read  C.iduhalso  he  owed  his  introduction  to  the 
writings  of  recent  EnglLU  poets.  At  the  age  of  twenty-six 
Melendez  obtained  the  prize  of  the  Spanish  Academy  for 
the  best  eclogue,  one  of  the  unsuccessful  competitors  being 
the  well-known  Iriarte;  the  poem  ( Dalxlo : egloga  cn 
alabaiua  de  la  vida  del  campo,  1780)  continues  to  be  highly 
spoken  of  by  native  critics,  who  echo  in  various  forms  the 
remark  of  one  of  the  adjudicators,  that  it  was  “redolent 
of  the  wild  thyme.”  In  1781  Melendez  went  to  Madrid, 
wbero  Jo  veils  nos  became  his  friend,  and  obtained  for  him 
in  1783  tho  appointment  of  professor  of  tho  humanities  at 
Salamanca.*  In  1784,  iu  competition  for  a prize  offered 
by  the  city  of  Madrid,  he  produced  his  longest  poem,  a 
“dramatic  eclogue”  entitled  Las  Bodas  dt  Camacho 
(“Camacho’s  Wedding”),  which  secured  tho  vote  of  the 
judges,  but  did  not  add  to  his  reputation,  and  soon  fell 
into  neglect  His  genius  does  not  seem  to  have  been  at 
all  dramatic ; at  any  rate  he  was  unfortunate  in  his  choice 
of  a subject  so  little  capablo  of  dramatic  treatment  as  the 
well-knowu  episode  in  Don  Quixote.  In  the  following 
year,  at  the  ago  of  thirty-one,  he  published  a little  volunio 
of  lyrics  and  pastomls  which  gave  him  the  first  place  he 
still  holds  among  Spanish  poets  of  the  18th  century. 
Several  editions  were  exhausted  in  a single  year.  With 
poetical  fame  came  professional  advancement,  and  in 
1789  tho  “Restorer  of  Parnassus”  (Restaurndor  del 
Parnaso),  as  Melendez  is  sometimes  pedantically  called 
by  his  couutrymen,  received  a judicial  appointment  at 
Saragossa,  which  iu  1791  he  exchanged  for  a chancery 

1 On  tho  other  band.  it  in  not  correct  to  appeal  to  the  Pvnvlus  oC 
PUutni  for  the  epithet  'elyfln. 
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auditorahip  Rt  Valladolid.  In  1797  the  publication  of  a 
new  and  greatly  enlarged  edition  of  his  works,  dedicated 
to  the  prince  of  the  peace,  was  followed  by  his  removal  to 
Madrid  to  a high  post  in  connexion  with  the  treasury. 
The  now  poems  included  somewhat  heavy  philosophical 
epistles  written  after  the  manner  of  Young,  and  an 
unmistakably  dull  epic  canto  entitled  Caida  de  Lutbel 
(“The  Fall  of  Lucifer”),  suggested  by  Milton,  us  well  as  an 
Oile  to  Winter,  which  showed  how  well  the  author  had  made 
himself  acquainted  with  Thomson.  On  the  fall  of  his 
friend  .Tovellanos  in  1798  Melendez  was  ordered  away 
from  Madrid,  first  to  Medina  del  Campoand  afterwards  to 
Zamora,  and  it  was  not  till  1802  that  he  was  permitted 
to  settle  in  Salamanca.  For  the  next  six  years  his  literary 
activity  was  but  slight,  being  limited  to  the  production  of 
a short  poem  on  41  Creation  ” and  the  preparation  of  an 
unfinished  translation  of  the  JZneid.  After  the  revolution 
of  Aranjuez  (1808)  Melendez  accepted  from  King  Joseph 
the  post  of  councillor  of  state  and  afterwards  that  of 
minister  of  public  instruction,  a failure  of  patriotism  which 
involved  him  in  many  indignities  and  even  dangers ; in 
1813  he  was  of  course  compelled  to  quit  his  country,  and, 
after  sojourning  successively  at  Alais,  Nimea,  and  Toulouse, 
he  died  in  considerable  poverty  and  neglect  at  Montpellier, 
on  May  24,  1817.  During  his  exile  he  employed  himself 
in  the  preparation  of  a complete  edition  of  his  works,  with 
numerous  additions  and  corrections;  this  was  afterwards 
published,  aioug  with  a life  of  the  author  by  Quintan**,  at 
the  expense  of  the  Government  (4  vols.  8vo,  Madrid,  1820; 
reprinted  at  Paris,  1832,  and  at  Barcelona,  183S). 

MELFI,  a city  of  Italy,  in  the  province  of  Potenza, 
30  miles  N.  of  Potenza,  on  the  road  and  railway  between 
that  city  and  Foggia,  is  built  on  a small  hill  on  the  lower 
elopes  of  Monte  Voltura.  The  castle  was  originally  erected 
By  Robert  Guiscard,  but  as  it  now  stands  it  is  mainly  the 
work  of  the  Doria  family,  who  have  possessed  it  since  the 
time  of  Charles  V. ; and  the  noble  cathedral  which  was 
founded  in  1155  by  Robert's  son  and  successor,  Roger,  has 
had  to  be  subjected  to  a modern  restoration  in  consequence 
of  the  earthquake  of  1851.  In  1871  the  city  bad  10,945 
inhabitants;  the  commune  had  98G3  in  1S61  and  12,657 
in  1881. 

Melfi  is  of  doubtful  origin,  but  appears  to  have  existed  at  least  as 
early  aa  the  4th  century.  By  the  Norman*  it  was  made  the  capital 
of  Apulia  in  1041,  and  provided  with  fortifications.  The  council 
held  by  Nicholas  I.  in  1058.  that  of  Urban  II.  in  1000,  the  rebellion 
against  Roger  in  1133  and  the  subsequent  punishment,  the  plunder 
of  the  town  by  Barbaroasa  in  1167,  tne  attack  by  Richard,  count  of 
Acerra  in  1180,  and  the  parliament  of  1223,  in  which  Frederick  II. 
established  the  constitution  of  the  kingdom  of  Naples,  form  the 
principal  points  of  iuterest  in  the  annals  of  Malfi  during  the  more 
eventful  period  of  its  history.  In  1348  Joanna  I,  of  Naples 
bestowed  the  city  on  Niccolo  Acciajuoli  ; but  it  was  shortly  after- 
wards captured,  after  a six  months’  siege,  by  the  king  of  Hungary, 
who  transferred  it  to  Conrad  the  Wolf.  In  1802  Coffredo  Marzano 
was  made  count  of  Melfi  ; but  Joanna  II.  granted  the  lordship  to 
the  Caracciolo  family,  and  they  retained  it  for  one  hundred  and 
seven  years  till  the  time  of  Charles  V.  An  obstinate  resistance  was 
offered  by  the  city  to  Lautrec  de  Foix  in  1628  ; and  his  entrance 
within  its  walls  was  followed  by  the  massacre,  it  is  said,  of  18,000 
of  its  citizens.  As  a bishopric  Melfi  is  directly  dependent  on  the 
Holy  8ee. 

MELITA  (MiAmj),  the  classical  name  for  Malta  (7.0.), 
was  also  the  name  borne  by  the  modern  Meleda , one  of 
the  Dalmatian  islands,  situated  immediately  to  the  south 
of  Sabbioncello  and  to  the  north  of  R&gusa.  It  is  about 
24  miles  in  length,  averaging  about  1 J in  breadth,  and  has 
a good  harbour.  At  one  time  it  was  supposed  by  some 
authors  to  have  been  the  scene  of  the  shipwreck  of  St 
Paul,  but  this  point  has  now  for  some  time  been  conclu- 
sively settled  in  favour  of  Malta.  See  Smith,  Voyage  and 
Shipwreck  of  St  Paul , 1848. 

MELITO,  bishop  of  Sardes,  a Christian  writer  of  the 
2d  century,  is  mentioned  by  Eusebius  (H.  E.%  iv.  21) 
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along  with  Hegeaippus,  Dionysius  of  Corinth,  Apollinaria 
of  Hierapolis,  Iremeus,  and  others,  his  contemporaries,  as  a 
champion  of  orthodoxy  and  upholder  of  apostolic  tradition. 
Of  his  personal  history  nothing  is  known,  and  of  his 
numerous  works  (which  are  enumerated  by  Eusebius)  only 
a few  fragments  are  now  extant.  They  included  an 
Apologia  addressed  to  Aurelius  eome  time  between  169  and 
180  a.d.,  two  books  relating  to  the  paschal  controversy, 
and  a work  entitled  'ExAoyat  (selections  from  the  Old 
Testament),  which  contained  the  well-known  catalogue  of 
“the  books  of  the  Old  Covenant”  The  fragments  have 
been  edited  with  valuable  notes  by  Routh  (RelirptUe  Sacrar, 
vol.  i.t  1814).  It  seems  mere  than  doubtful  whether  the 
Apologia  of  Melito  “the  Philosopher,"  discovered  in  a 
Syriac  translation  by  T&ttam,  and  subsequently  edited  by 
Cureton  and  Renan,  ought  to  be  attributed  to  this  writer 
and  not  rather  to  another  of  the  same  name. 

MELLON  I,  Macedonio  (1798-1854),  a distinguished 
physicist,  was  born  at  Parma  on  April  11,  3798.  From 
1824  to  1831  he  was  professor  at  Parma,  but  in  the  latter 
yfcar  ho  was  compelled  to  escape  to  Frauce,  having  taken 
part  in  the  revolution.  In  1839  lie  went  to  Naples  aa 
director  of  the  conservatory  of  arts  and  handicrafts.  He 
was  likewise  director  of  the  Vesuvius  observatory,  a post 
which  he  held  uutil  1848.  Mtlloni  received  the  Rumford 
medal  of  the  Royal  Society  in  1834.  In  1835  he  was 
elected  correspondent  of  the  Paris  Academy,  and  in  1 839 
a foreign  member  of  the  Royal  Society.  He  died  from  an 
attack  of  cholera  on  August  11,  1854. 

From  the  Royal  Society  catalogue  of  papers  we  find  that  Mellon! 
produced  eighty-six  memoirs  byjhimself,  as  well  aa  three  in  connexion 
with  other  physicists.  These  embrace  a wide  range  of  subjects,  but 
the  reputation  of  Melloni  aa  a physicist  rests  more  especially  upon 
his  discoveries  in  radiant  beat  Men  of  science  were,  in  the  early 
part  of  this  century,  very  much  in  the  dark  with  regard  to  the  nature 
of  the  invisible  heat  rays.  Leslie  and  others  had  indeed  advanced 
the  subject  by  means  of  the  differential  thermometer,  bat  such  an 
instrument  was  at  the  beat  a very  poor  substitute  for  the  human 
eye.  It  was  necessary  to  invent  an  instrument  more  nearly  capable 
of  doing  for  the  dark  rays  what  the  eve  docs  for  those  of  light 
before  any  great  increase  in  oar  knowledge  of  this  subject  could 
bo  expected  to  take  place.  This  step  was  taken  (shortly  after 
Seebeck's  discovery  of  thermo-electricity)  in  the  construction  of  the 
thermo-multiplier  or  combination  of  thermopile  and  galvanometer 
which  formed  the  subject  of  a joint  memoir  by  Nobili  and  Melloni 
in  1881.  In  this  memoir,  after  describing  their  instrument,  these 
physicists  confirmed  the  experiments  of  Lsstie  and  others.  They 
tried  screens  of  glav*.  sulphate  of  lime,  mica,  and  ice,  also  of  water, 
oil,  alcohol,  and  nitric  acid  enclosed  in  glass,  and  found  an  instan- 
taneous effect  produced  in  the  index  of  their  instrument  except  for 
ice  and  water,  the  source  of  heat  being  an  iron  ball  below  redness. 
After  finding  that  moat  substances  when  used  as  screens  stopped 
a much  larger  proportion  of  dark  heat  than  they  did  of  light, 
Melloni  set  himself  to  discover  some  body  that  might  be  transparent 
for  dark  best  In  this  search  he  was  rewarded  with  complete 
success.  Rock-salt  was  found  to  possess  this  property ; and  he 
immediately  proceeded  to  construct  prisms  aud  Irtises  of  rock-salt 
with  which  no  proved  the  refraction  of  dark  heat,  thAt  is  to  say, 
of  the  heat  proceeding  from  bodies  below  incandescence. 

Melloni  was  likewise  very  successful  in  studying  the  action  upon 
dark  heat  of  screens  of  various  substances.  His  experiments  in  this 
and  other  directions  are  described  by  Bsdcn  Powell  in  his  report  t • 
the  British  Association  on  Radiant  Beat  (1840).  The  rays  of  the 
lamp  were  thrown  upon  screens  of  various  materials  in  such  a 
manner  that  the  effect  transmitted  from  all  the  screens  was  of  a 
certaiu  uniform  amount  This  constant  radiation  was  then  inter- 
cepted by  a piste  of  slum,  and  it  was  fouud  that  very  differeut 
quantities  of  neat  were  transmitted  through  the  alum  in  the  different 
canes.  Melloni  concludes  that  the  calorific  ray*  issuing  from  the 
various  diaphanous  screens  are,  therefore,  of  different  qualities,  and 
possess  what  may  be  termed  the  diathermancy  peculiar  to  each  of  ths 
substances  through  which  they  have  |>*»ed.  One  of  his  screens 
was  made  of  green  glass,  and  he  found  that  a piece  of  alum  trans- 
mitted only  1 per  cent  of  the  heat  which  had  passed  through  this 
screen.  Green  glass  and  alum  form,  therefore,  an  antagonistic 
combination. 

These  experiments  suggest  naturally  a new  analogy  between  dark 
heat  and  light  which  could  not  fail  to  strike  Melloni,  sod  accordingly 
we  soon  find  him  describing  an  experiment  with  the  solar  rays 
transmitted  through  grecu  glass  and  then  intercepted  by  other 
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tutdia.  They  pen  copiously  through  rock-salt,  1m  tells  us,  but  feebly 

Malum,  and  hence  Mellon!  concludes  that  there  are  amongst 
r rays  some  which  resemble  those  of  terrestrial  heat,  and  in 

Eeoeral  that  the  differences  observed  between  solar  and  terrestrial 
eat  in  the  transmission  of  rays  are  to  be  attributed  merely  to  the 
mixture  in  different  proportions  of  three  several  species  of  ray*.  An 
instrument  like  the  thermo-multiplier  could  not  of  course  remain  a 
monopoly,  and  shortly  after  its  completion  we  find  Professor  James 
Forbes  making  use  of  it  to  prove  the  polarization  of  beat  as  well 
as  to  extend  our  knowledge  of  refraction.  Tha  brilliant  researches 
of  this  experimentalist  were,  like  those  of  Melloni,  crowned  with 
the  liumford  medal  of  the  Royal  Society.  On  September  2,  1830, 
Arngo  communicated  to  the  academy  of  sciences  a letter  by  Melloui, 
who  had  found  that  rock-aalt  acquires  by  being  smoked  the  power 
pf  transmitting  most  easily  heat  of  low  temperature,  or  dark  beat 
Forbes  had  discovered  a similar  property  in  mica  split  by  beat,  and 
lit  now  showed  that  rock-salt  roughened  and  roka  scratched  possess 
similar  properties  to  blackened  rock-salt  Melloni  on  his  part  took 
up  the  (subject  of  polarization,  and  decided  in  favour  of  the  equal 
polarizability  of  heat  from  different  sources,  a conclusion  that  did 
not  then  appear  to  Forbea  to  be  in  conformity  with  his  experiments. 
It  is  very  instructive  to  notice  the  loyalty  which  held  Doth  these 
experimentalists  to  the  results  of  their  observations.  While  Melloni 
differs  from  Forbes  with  regard  to  polarization,  he  will  not  allow  the 
truth  of  a generalization  proposed  by  Ampere,  who  had  endeavoured 
to  explain  on  the  theory  of  undulations  the  identity  of  light  and 
heat,— the  difference  of  effect  being  dependent  solely  on  the  different 
wave-lengths,  those  producing  heat  being  larger  than  those  giving 
rise  to  light.  Melloni  admits  tbst  many  phenomena  may  be  ex- 
plained by  this  hypothesis,  but  he  mentions  some  experiments  in 
which  he  thinks  tnat  this  theory  will  not  hold.  The  brilliant 
generalizer  from  without  has  of  course  a different  point  of  view  from 
tbo  laborious  experimentalist  within.  They  are  ‘all  worthy  of 
scientific  honour— for  it  is  by  the  seeming  conflict,  but  in  reality 
the  united  efforts  of  workers  such  as  these  that  the  essential  element 
of  stability  in  the  structure  of  scientific  knowledge  is  finally 
secured. 

MELO'  (ChuhwU  Mela,  L.),  a most  polymorphic 
specie*  of  the  order  Cucui-bitaeese,  the  varieties  of  which 
are  grouped  by  Naudin  under  ten  tribe*,  while  several 
other  plant*  of  less  known  characters  probably  belong  to 
it1  The  melon  is  an  annual  herb  with  palinately-lobed 
leaves,  and  bears  tendrils.  It  is  monoecious,  having  male 
aud  female  flowers  on  the  same  plant.  The  flowers  have 
deeply  five-lobed  campanulate  corollas  and  three  stamens. 
Naudin  observed  that  in  soma  varieties  (e.g.,  of  Cantaloups) 
fertile  stamens  sometimes  occur  in  the  female  flowers.  It 
b a native  of  south  Asia  “ from  the  foot  of  the  Himalayas  to 
Cape  Comorin,”*  where  it  grows  spontaneously,  but  is 
cultivated  in  the  temperate  and  warm  regions  of  the  whole 
world.  It  b excessively  variable  both  in  diversity  of  foliage 
and  habit,  but  much  more  so  iu  the  fruit,  which  in  some 
varieties  is  no  larger  than  an  olive,  while  in  others  it 
rivals  the  ponderous  fruits  of  the  gourd  (Cucurbita 
maximof  L.).  The  fruit  may  be  globular,  ovoid,  spindle- 
shaped,  or  serpent-like,  netted  or  smooth-skinned,  ribbed  or 
furrowed,  variously  coloured  externally,  with  white,  green, 
or  orange  flesh  when  ripe,  scented  or  scentless,  sweet  or 
insipid,  bitter  or  eren  nauseous,  dec.  Like  the  gourd,  the 
melon  undergoes  strange  metamorphoses  by  crossing  its 
varieties,  thongh  the  latter  preserve  their  characters  when 
alone.  The  offspring,  however,  of  all  crossings  are  fertile. 
As  remarkable  cases  of  sudden  changes  produced  by 
artificially  crossing  races,  M.  Naudin  records  that  in  1859 
the  offspring  of  the  wild  melons  m.  sauvage  de  IT  rule 
{C.  melo  aqrestis)  and  m.  a.  d’Afrique,  le  petit  m.  de 
Figari  (C.  maculatust ) bore  quite  different  fruits  from 
their  parents,  the  former  being  ten  to  twelve  times  their 
size,  ovoid,  white-ski nued,  more  or  less  scented,  and  with 
reddish  flesh ; though  another  individual  bore  fruits  no 
larger  than  a nut.  The  offspring  of  m.  de  Figari  after 
being  crossed  bore  fruits  of  the  serpent-melon.  On  the 

1 For  generic  character*  aee  Benth.  «t  Hook.,  Oen.  PL,  1.  826;  and 
for  a fall  account  of  the  specie*  of  Cueumtt  and  of  tho  tribe*  of  melon, 
by  M.  Naudia,  tee  Ann.  de»  Sri.  A at.,  4 Mr.,  tom.  *i.  p.  34. 

• Naudin,  Le.,  pp.  39,  76;  «w  alw  Oard.  Chrtm.,  1857,  p.  163, 
uxi  1853,  p.  130 


-MEL  841 

other  {land,  the  serpent-melon  was  made  to  bear  ovoid 
and  reticnlated  fruit* 

With  reference  to  the  early  cultivation  of  the  melon, 
Naudin  thinks  it  b probable  that  the  culture  in  Asia  is  as 
ancient  as  that  of  all  other  alimentary  vegetables.  The 
Egyptians  grew  it,  or  at  least  inferior  races  of  melon, 
which  were  either  indigenous  or  introduced  from  Asia. 
The  Romans  and  doubtless  the  Greeks  were  familiar  with 
it,  though  some  forms  may  have  been  described  as 
cucumbers.  Columella  seems  to  refer  to  the  serpent- 
melon  in  the  phrase  ut  coluber  . . . ventre  cubat  jHexo. 
Pliny  describes  them  as  pepones  ^rix.  23  to  xx.  6)  and 
Columella  as  melones  (xi.  2.  53); -see  Pickering,  Citron. 
Hist , of  PI.,  229.  The  melon  began  to  be  extensively 
cultivated  in  France  in  1629,  according  to  Olivier  de 
Serres.  Gerard  (Herball^  771)  figured  and  described  in 
1597  several  kinds  of  melons  or  pompions,  but  he  has 
apparently  included  gourds  under  the  same  name.  Picker- 
ing observes  that  the  melon  was  carried  by  Columbus  to 
America,  and  by  the  Portuguese  to  the  Malayan  Archi- 
pelago. 

The  origin  of  some  of  the  chief  modern  races,  such  as 
u Cantaloups,”  “ Dudaim,”  and  probably  the  netted  sorts, 
b due  to  Persia  and  the  neighbouring  Caucasian  regions. 
The  first  of  these  was  brought  to  Rome  from  Armenia  in 
the  16th  centnry,  and  supplies  the  chief  sorts  grown  for 
the  French  markets;  but  many  others  are  doubtless 
artificial  productions  of  West  Europe. 

For  cultivation  of  the  melon,  see  art.  Hokticulttre,  and  also 
Oard.  Chrvn.,  May  6,  1882,  p.  696;  and  for  references  to  French 
literature  on  the  mine  see  Naudin,  tU  supra,  p.  82. 

MELOS  (Att.  Gr.,  Mf/Aos),  the  modern  Milo,  one  of  the 
Sporades  of  the  Aegean  Sea,  situated  at  the  south-west 
comer  of  the  archipelago,  in  36*  45'  N.  lat  and  24*  26' 
E.  long.,  75  miles  due  east  from  the  coast  of  Laconia. 
From  east  to  west  it  measures  about  14  miles,  from  north 
to  south  8 mites,  and  its  area  is  estimated  at  52  square 
miles.  The  greater  portion  is  rugged  and  hilly,  and  the 
culminating  point,  Mount  Elias  in  the  west,  reaches  a height 
of  2538  feet.  Like  the  reet  of  the  cluster  to  which  it 
belongs,  the  island  as  a whole  is  of  volcanic  origin,  with  tuff, 
trachyte,  and  obsidian  among  its  ordinary  rocks.  The  great 
natural  harbour,  which,  with  a depth  diminishing  from  70 
to  30  fathoms,  strikes  in  from  the  north-west  so  as  to  cut 
the  bland  into  two  fairly  equal  portions,  with  an  isthmua 
not  more  than  1£  miles  broad,  is  evidently  the  hollow  of 
the  principal  crater.  In  one  of  the  caves  on  the  south 
coast  the  heat  b still  so  great  that  one  cannot  remain 
within  more  than  a few  minutes,  and  on  the  eastern  shore 
of  the  harbour  there  b a remarkable  cluster  of  hot 
eulphurous  springs.  Sulphur  is  found  in  abundance  on 
the  top  of  Mount  Kalamo  and  elsewhere.  In  ancient  times 
the  alum  of  Milo  was  reckoned  next  to  that  of  Egypt 
(Pliny,  xxxv.  15  [52]),  and  millstones,  salt  (from  a marsh 
at  the  east  end  of  the  harbour),  and  gypsum  are  still 
exported.  The  Melian  earth  (y^  Mj/AiuY),  employed  as  a 
pigment  by  ancient  artists,  was  probably  native  white-lead. 
Orange,  olive,  cypress,  and  arbutus  trees  grow  throughout 
the  island,  which,  however,  is  too  dry  to  have  any  pro- 
fusion of  vegetation.  The  vine,  the  cotton  plant,  and 
barley  are  tho  main  objects  .of  cultivation.  Including 
the  neighbouring  islands  of  Antimilos  (4  square  miles), 
Cimolos  (16  square  miles),  and  Pol  in  os  (51  square  miles), 
the  total  population  of  Melos  was  only  5538  in  1879. 

Jntimi/o,  5|  miles  north  west  of  Milo,  is  a mere 
uninhabited  mass  of  trachyte,  and  b often  called  Erio- 
milo  or  Desert  Melos.  Cimolos,  or  Argentiera,  less  than 
1 mile  to  the  north  east,  was  famous  ro  antiquity  for  ita 

* Seo  also  Nsodio,  la  Nous.  reek,  tut  l.  kyb.  dans  Ut  tv?.,  p.  118, 
1861. 
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fig*  aud  fuller’s  earth  (KqioXt'a  y»j),  and  contained  a 
considerable  city,  the  remains  of  which  still  cover  the 
cliff  of  St  Andrews.  Polinot,  Poly  lot  or  Poliro,  and 
K aim  ini,  or  “Burned  Island,"  the  lie  Brnlee  or  I sola 
Bruciata  of  the  French  and  Italians,  lies  rather  more 
than  a mile  south-east  of  Cimolos.  It  was  in  antiquity 
the  subject  of  dispute  between  the  Meliana  and  Cimolians. 
It  has  long  been  almost  uninhabited. 

In  ancient  times  the  city  of  Melos,  built  terrace  fashion  round  ahill 
in  the  north-east  of  the  main  island,  was  a place  of  considerable  size ; 
“ the  westenf  wall,  of  Cyclopean  masonry,  is  traceable  all  the  way 
down  from  the  summit  to  the  sca,"  and. among  the  ruins  are  a temple 
in  the  Corinthian  style  and  a beautiful  little  theatre  cleared  in  1836 
by  order  of  the  king  of  Bavaria.  Painted  vases  (the  ancieut 
Melians  were  great  makers  of  this  kind  of  ware),  bronzes,  gold 
ornaments,  and  similar  specimens  of  art  workmanship  have  been 
recovered  from  the  debris  ; and  in  1820  the  44  Venus  of  Milo,**  uotv 
in  tlie  Louvre,  tie  noblest  extant  representation  of  Aphrodite,  was 
found  in  the  neighbourhood  of  the  theatre.  The  top  of  the  hill  is 
now  occupied  by  Castro,  the  principal  village  in  the  island.  At  some 
distance  to  the  south-east,  at  the  place  called  Tripiti  ( i.e .,  rpvrrtrh, 
“ the  perforated  ”),  lies  a remarkable  cluster  of  catacombs  containing 
frescos,  Ac.,  of  evidently  Christian  origin.  Pnlxa  Chora,  about  5 
miles  farther  south-east,  is  now  an  almost  deserted  village,  but 
down  to  the  beginning  of  the  last  century  it  had  about  5000  inhabit- 
ants, and  it  continued  for  a time  to  be  considered  the  capital  of 
the  island. 

The  first  occupants  of  Meloe  were  probably  Phoenicians,  but  the 
island  was  Hellcnized  at  an  early  date  by  Minyans  and  Dorians 
from  Laconia.  Though  ita  inhabitants  sent  a contingent  to  the 
Greek  fleet  at  Salamis,  they  held  aloof  from  the  Attic  league,  and 
sought  to  remain  neutral  daring  the  Peloponnesian  War.  But  in 
416  B.a  the  Athenians,  having  attacked  the  island  and  compelled 
the  Melians  to  surrender  at  discretion,  slew  all  the  men  capable  of 
bearing  arms,  made  slaves  of  the  women  and  children,  and  introduced 
a body  of  five  hundred  Athenian  colonists.  Lysander  restored  the 
island  to  its  old  Dorian  possessors,  but  it  never  recovered  its  former 
prosperity.  There  were  many  Jewish  settler*  in  Melos  in  the 
beginning  of  the  Christian  era,  and  Christianity  was  early  introduced. 
Daring  the  “ Frankish  ” period  the  island  formed  part  of  the  duchy 
of  Naxos,  except  for  the  few  year*  f 1341— S3)  when  it  was  a separate 
lordship  under  Marco  Sanudo  and  his  daughter. 

See  Leycuieer,  u The  Volcyilc  Group  of  Milo,  Anti-Milo,  Ae.,**  la  /mo*.  Roy. 
Oeoy.  Soc.,  ISaS ; Toonwfort,  Voyay* ; Le*ke, A’ortltm  Oreret,  *«l.  111.;  Prftkesch 
von  Often.  Dentanrdiyktiu u,  Ac;  and  Buraias,  Oeoy.  roa  Griockatlond,  toL  11. 

MELROSE,  a village  of  Roxburghshire,  Scotland,  ou 
the  south  bank  of  the  Tweed,  37  miles  by  rail  south- 
south-east  of  Edinburgh.  Ita  population  has  steadily 
advanced  from  966  iu  1851  to  1550  in  1881.  Though  a 
burgh  of  barony  since  1609,  it  is  a purely  agricultural 
village,  and  would  be  of  little  interest  but  for  the  ruins  of 
its  abbey,  now  tlie  property  of  the  duke  of  BuccleucL 
It  was  formerly  called  Little  Fordell,  and  its  present  name 
even  dates  from  the  foundation  of  the  monastery  by  David 
II.  in  1136. 

There  had  been  a Columbite  monastery  of  Melrose  at 
the  place  now  known  as  Old  Melrose,  about  a mile  and  a 
half  to  the  east  of  the  village,  but  this  establishment, 
probably  never  of  much  architectural  magnificence,  had, 
according  to  the  Chronicle  of  the  Piets  and  Scots , been 
destroyed  by  Kenneth  M(Alpin  in  839,  aud  may  never  have 
recovered  from  the  disaster.  King  David’s  abbey,  which 
he  entrusted  to  a body  of  Cistercian  monks  from  Rievaulx 
(Riuall)  in  Yorkshire,  was  dedicated  on  Sunday  28th  July 
1146 ; it  was  laid  in  ruins  by  Edward  IL  of  England  iu 
1322;  Bruce  caused  the  work  of  restoration  to  be 
vigorously  prosecuted,  but  the  edifice  was  again  burned  by 
Richard  II.  in  1385.  The  abbey  church  os  it  now  stands 
consequently  belongs  in  the  main  to  the  latter  half  of  the 
14th  century  and  the  first  half  of  the  15tb,  with  a good 
many  portions  of  a considerably  later  date. 

Architecturally  the  abbey  may  be  described  as  a splendid  example 
«f  the  Middlo  Pointed  style,  strongly  affected  on  tne  one  band  by 
Flamboyant  and  Perpendicular  tendencies,  and  on  the  other  by  the 
imlividunlityof  some  of  the  builders.  Cruciform  in  plan,  it  measured 
214|  feet' from  east  to  weet,  the  width  of  the  nave  being  69  feet, 
and  across  the  transepts  1154.  The  noble  edifice  waa  damaged  by 
the  English  in  1645  ; and  since  the  Reformation  it  has  been  altered 
to  suit  the  necessities  of  Presbyterian  worship  (1618-1810),  and 
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plundered  by  builders  to  supply  ornaments  for  nonae*.  The  whol* 
building  is  now  iu  ruins  The  west  end  and  a good  part  of  the 
north  aide  have  disappeared ; bnt  the  elevation  of  the  south  side 
is  nearly  entire,  both  the  transepts  and  the  cast  end  are  externally 
in  very  fair  preservation,  part  of  the  central  tower  is  standing, 
and  the  sculptured  roof  atill  coven  the  east  end  of  the  chancel. 
Of  the  individual  features  of  the  building,  the  great  eastern 
window  has  been  generally  moat  admired  since  Sir  Wahar  Scott 
celebrated  the  moonlit  aspect  of  its  “slender  shafts  of  shapely 
stone."  It  has  five  lights  ; the  height  is  37  feet  and  the  width  16  ; 
and  the  upper  portion  is  filled  in  with  delicate  traceiy  of  a geometri- 
cal design.  Very  beautiful  too  is  tho  whole  gable  of  the  south 
transept.  In  the  interior,  on  the  north  side  of  the  nave,  there  still 
stand  four  of  the  original  square  pier*, 'and  one  of  them  show*  a 
Norman  “cap."  The  choir,  the  west’end  of  which  i*  shut  off  by  a 
massive  rood-screen,  has  been  largely  “ spoiled  by  rough  17th  cen- 
tury work";  but  enough  remains  of  the  decorative  detail  to  provoke 
the  admiration  and  despair  of  the  modem  artist  ia  stone.  The 
facile  aud  at  the  same  time  elaborate  rendering  of  vegetable  forms, 
such  as  tho  Scotch  14  kail,”  is  particularly  striking,  it  was  in  the 
abbey -church  of  Melrose,  where  Alexander  II.  haa  long  before  been 
buried  near  tho  high  altar,  that  the  heart  of  Bruce  found  its  final 
roBting-place : anti  among  the  many  tombs  which  afterward* 
gathered  under  the  same  roof  were  those  of  his  faithful  knight 
James  Lord  Douglas,  Sir  William  the  dark  knight  of  LiddesdsJe, 
and  the  hero  of  Chevy  Chose. 

The  ancient  muniments  of  the  abbacy  have  been  preserved  in 
the  archive*  of  tlie  eori  of  Morton  ; tljey  were  published  by  th« 
Bannatyue  Club  (2  vols.,  1837,  Liber  San dc  Marie  de  Metros),  under 
the  editorship  of  Cosmo  Inncs.  Among  the  many  interesting  docu- 
ments is  one  of  the  very  earliest  specimens  of  the  Scotch  tongue. 
The  CAnraim  de  Mail  roe,  preserved  among  the  Cotton  MSS.,  bos 
been  twice  printed, — at  Oxford  (1684)  by  Faunae,  and  by  the  Bsnna- 
tyne  Club  (1835),  edited  by  John  Stevenson.  From  about  1140  till 
its  close  in  1265  the  chronicle  may  be  considered  origins!  ; it 
was  put  largely  under  contribution  by  later  compiler*. 

See  Walcott.  Vie  Ancient  CAurcA  of  Scotland',  W.  Hatchtatno,  A Viev  of 
Northumberland,  dt.,  Newcastle,  17X8;  Adam  Milne,  Description  of  i*t  Parish  if 
Metros*,  Kelso,  17M;  J.  Bower,  Description  of  tht  Attest  of  Metros*  and  Otd 
Metro**,  Kibe,  1818;  J.  A.  Wade.  History  of  S'  Mary's  Alley,  Metros*,  £dtn- 
l*o rail,  1861 ; Fred,  linchee,  Alley  Chweh  of  Md rose  (a  senes  o<  arcldteetorsl 

drawings),  London,  187*. 

MELTON’  MOWBRAY,  a market- town  of  England, 
county  of  Leicester,  ia  pleasantly  situated  in  a fertile  vale, 
at  the  confluence  of  the  Wreake  and  Eye,  15  miles  north- 
east of  Leicester  and  104  north  of  London  by  raiL  The 
Eye  is  apauned  by  a bridge  of  four  arches.  . The  town 
consists  principally  of  two  main  streets,  and  ia  substan- 
tially built  of  brick.  The  church  of  St  Mary,  a hand- 
some cruciform  structure  partly  in  the  Early  English  style, 
and  adorned  by  a lofty  and  richly  ornamented  tower, 
was  heightened  and  otherwise  enlarged  in  the  reign  of 
Elizabeth,  and  has  also  undergone  modem  improvements. 
There  are  largely  endowed  almshouses  and  several  other 
charities.  Melton  is  the  seatof  a celebrated  hunting  district, 
in  connexion  with  which  there  are  stables  in  the  town 
capable  of  accommodating  about  eight  hundred  horses.  It 
is  also  well  known  for  its  pork  pies,  and  has  a very  large 
trade  in  Stilton  cheese.  There  are  breweries  and  tan- 
neries, as  well  as  an  important  cattle  market  Iron- 
works have  lately  been  erected.  The  town  possesses  great 
railway  facilities.  The  population  of  the  urban  sauitary 
district  in  1871  was  5033,  and  iu  1881  it  was  5766. 

The  old  n*me  of  Melton  w*»  Medeltone,  and  the  place  is  of  con- 
siderable antiquity.  During  the  Civil  War  it  was  in  February  1644 
the'seene  of  the  defeat,  with  great  slaughter,  of  the  parliamentary 
forces  by  the  royalist*.  It  is  the  birthplace  of  John  Henley  the 
orator. 

MELUN,  capital  of  the  department  of  Seine-et-Marne, 
France,  28  miles  south-east  of  Paris  by  railway,  occnpiea 
a hill  on  the  right  bank  of  the  Seine  and  the  level  ground 
at  ita  foot  It  owes  its  rank  as  “chef-lien"  to  its  central 
position  merely;  for  there  are  two  other  towns  in  tho 
department,  Meanx  and  Fontainebleau,  which  have  a larger 
population.  Melun  is  near  one  of  the  most  beautiful  parts 
of  the  forest  of  Fontainebleau.  Among  the  rich  estates  ia 
its  neighbourhood  the  most  remarkable  is  the  magnificent 
chateau  of  Yaux-Praalin,  which  belongod  to  Fouquet, 
superiutendant  of  finances  under  Louis  XIV.  The  church 
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of  Notre ' Dama 'formerly ' belonged  to  a nunnery,  now 
occupied  by  a central  house  of  detention  for  twelve  hundred 
prisoner*.  On  the  apse  of  the  chnrch  of  St  Aspaie  may 
be  seen  a modem  medallion  in  bronze,  the  work  of  the 
sculptor  Chapu,  representing  Joan  of  Arc  na  the  liberator 
qL  Melon.  The  population  in  1881  waa  12,145. 

Melon  is  a very  ancient  town,  and  has  plarrd  an  important  part 
in  history.  As  early  as  the  time  of  Cesar's  Gillie  wars  it  was  taken 
possession  of  by  his  lieutenant  Labienus,  in  order  to  attack  Lntetia 
with  greater  ease  by  the  right  bank  of  the  Seine.  It  was  pillaged 
by  the  Normaus,  and  afterwards  became  the  favourite  residence  of 
the  first  kings  of  the  race  of  Capet ; Robert  and  Philip  I.  both  died 
there.  During  the  Hundred  Years’  War  Melun  was  given  up  by 
Jeanne  of  Navarre  to  her  brother,  Charles  the  Had,  but  was  retaken 
by  the  dauphin  Charles  and  DuguescliD.  In  1420  it  made  an  heroic 
defence  against  Henrv  V.  of  England  end  his  ally  the  duke  of  Bur- 
gundy. Ten  years  later  the  people  of  Melun,  with  the  help  of 
Joan  of  Arc,  drove  out  the  English.  It  waa  occupied  by  the  League 
in  1680,  and  retaken  by  Henry  IV.  in  the  following  year.  Jacques 
Amyot  was  born  there  in  1504. 

MELVILLE,  Henry  Dundab,  Viscount  (1741-1811), 
younger  eon  of  the  Right  Honourable  Robert  Dundas, 
lord  president  of  the  Scottish  court  of  session,  was  born  at 
Edinburgh  in  1741,  and  was  educated  at  the  high  school 
and  university  there.  Becoming  member  of  the  faculty  of 
advocates  in  1763,  he  soon  acquired  a leading  position  at 
tho  bar.  After  his  appointment  asJord  advocate  in  1775, 
he  gradually  relinquished  his  legal  practice  to  devote  his 
attention  more  exclusively  to  public  hnsiness.  On  entering 
parliament  in  1774,  he  had  joined  the  party  of  Lord  North, 
and,  notwithstanding  his  provincial  dialect  and  ungraceful 
manner,  he  soon  distinguished  himself  in  the  debates  by 
his  clear  and  argumentative  speeches.  After  holding  sub- 
ordinate offices  under  the  marquis  of  Lunsdowne  and 
Pitt,  he  in  1791  entered  the  cabinet  as  home  secretary. 
From  1794  to  1801  he  was  secretary  at  war  under  Pitt, 
who  conceived  for  him  a special  friendship.  In  1802  he 
was  elevated  to  the  peerage  as  Viscount  Melville  and 
Baron  Dunira.  Under  Pitt  in  1804  he  again  entered  office 
as  first  lord  of  the  admiralty,  when  he  introduced  numerous 
improvements  in  the  details  of  the  department  His  im- 
peachment in  1806,  for  tho  appropriation  of  balances  of 
public  money  remaining  iu  his  hands,  resulted  in  bis  ac- 
quittal, but  he  never  again  held  office.  He  died  May  27, 
1811. 

MELVILLE,  Anprew  (1545-1 C22),  a distinguished 
Scottish  scholar,  theologian,  and  religious  reformer,  was  the 
youngest  son  of  Richard  Melville,  proprietor  of  Baldovy, 
near  Montrose,  at  which  place  Andrew  was  born  in  1545. 
His  father  fell  at  the  battle  of  Pinkie,  fighting  in  the  van 
of  the  Scottish  array,  two  years  after  the  biith  of  his  son ; 
and,  his  wife  having  soon  after  followed  him  to  the  grave, 
the  young  orphan,  then  a gentlo  and  delicate  child,  was 
tenderly  cared  for  by  his  fcldest  brother  Richard  and  his 
amiable  and  pious  wife,  whose  memory  tho  great  scholar 
ever  afterwards  cherished  with  tho  warmest  gratitude  and 
affection.  At  a very  early  age  Melville  began  to  show  a 
strong  taste  for  learning,  end  his  brother  did  every  thing 
in  his  power  to  give  him  the  best  education  the  country 
could  then  afford.  The  rudiments  of  Latin  he  obtained 
at  the  grammar  school  of  Montrose,  after  leaving  which  be 
prosecuted  the  study  of  Greek  for  two  years  under  Pierre 
de  MarsUlicrs,  a Frenchman  whom  John  Erekine  of  Dun 
had  induced  to  settle  at  Montrose ; and  such  was  the 
proficiency  Melville  made  that  on  going  to  the  university 
of  St  Andrews  he  excited  the  astonishment  ofboth  students 
and  professors  by  using  the  Greek  text  of  Aristotle,  which 
no  one  else  there  understood,  the  Latin  translation  being 
that  which  was  alone  employed  in  the  teaching  of  logic. 
On  consisting  h)s  coarse  of  study,  Melville  left  St 
Andrews  with  the  character  of  “the  best  poet,  philosopher, 
4ud  Grecian  of  any  young  master  jn  the  land."  He  then, 


in  1564,  being  nineteen  years  of  age,  set  ofit  for  France  to 
perfect  his  education  at  the  university  of  Paris.  He  there 
applied  himself  especially  to  the  study  of  the  Oriental 
languages,  but  he  had  also  the  advantage  of  atteuding 
the  last  course  of  lectures  delivered  by  Turnebus  in  the 
Greek  chair,  as  well  as  those  of  the  celebrated  Ramus, 
whose  mode  of  philosophizing  and  .plan  of  teaching  ho 
afterwards  introduced  into  tho  universities  of  Scotland. 
From  Paris  lie  proceeded  to  Poitiers  for  tho  purpose  uf 
studying  civil  law,  and  though  only  twenty-one  years  of 
age  he  was  apparently  at  once  made  a regent  in  the  college 
of  St  Marceon.  After  a residence  of  three  years,  however, 
the  political  troubles  of  the  country  compelled  him  to  leave 
France,  and  he  then  went  on  to  Geneva,  where  he  was 
warmly  welcomed  by  Theodore  Beza,  at  whose  instigation 
lie  was  appointed  to  fifl  the  chair  of  humanity  in  the 
academy  of  Geneva,  which  then  happened  to  be  vacant.  In 
addition  to  his  teaching,  however,  he  also  applied  himself 
to  the  further  prosecution  of  his  studies  in  Oriental  litera- 
ture, and  in  particular  acquired  from  Cornelius  Bertram, 
one  of  his  brother  professors,  a knowledge  of  Syriac. 
While  he  resided  at  Geneva  the  massacre  of  St  Bartholomew 
in  1572  drove  an  immense  number  of  Protestant  refugees 
to  that  city,  including  several  of  the  roost  dibtingui&hed 
French  men  of  letters  of  the  time,  with  whom  Melville 
hod  now  the  opportunity  of  intimate  intercourse.  Among 
these  were  several  men  deeply  learned  iu  civil  law  and 
(rt>litical  science,  and  their  society  no  doubt  tended  greatly 
both  to  increase  Melville’s  knowledge  of  the  world  and  to 
enlarge  his  ideas  of  civil  and  ecclesiastical  liberty — 
acquisitions  which  he  mast  have  found  of  essential  service 
when  at  a later  period  as  a leader  of  the  General  Assembly 
he  had  to  struggle  against  the  attempts  of  James  VI.  to 
crush  the  liberties  of  the  church  of  the  Scottish  Reforma- 
tion. .In  1574  Melville  returned  to  Scotland,  and  almost 
immediately  afterwards  received  the  appointment  of  prin- 
cipal of  Glasgow  University,  which  at  the  time  had  fallen 
into  an  almost  ruinous  state,  the  college  having  in  fact 
been  shut  np  and  the  students  dispersed.  Melville, 
however,  with  the  knowledge  of  academic  methods  of 
training  which  he  had  obtained  abroad,  immediately  set 
himself  with  immense  energy  to  establish  a good  educa- 
tional system,  and  in  a short  time  his  fame  spread 
through  tho  kingdom,  and  students  flocked  in  from  all 
quarters,  till  the  class-rooms  lately  empty  csrald  not  con- 
tain those  who  came  for  admission.  After  labouring  for 
six  years  in  Glasgow,  and  having  brought  the  seminary 
into  a state  of  the  most  thorough  efficiency,  it  was  thought 
desirable  that  he  should  undertake  the  same  duties  at  St 
Andrews.  He  accordingly  proceeded  there  in  1580,  and 
was  installed  as  principal  of  the  new  theological  college. 
His  duties  there  comprehended  the  teaching,  not  only 
of  theology,  but  of  the  Hebrew,  Chaldee,  Syriac,  and 
Rabbinical  languages,  and  the  great  ability  of  his  lectures 
wo3  universally  acknowledged,  and  excited  quite  a new 
interest  in  the  university.  The  sweeping  reforms,  however, 
which  his  new  modes  of  teaching  necessarily  involved,  and 
even  some  of  the  new  doctrines  which  he  began  to  intro- 
duce, such  as  the  non-infallibility  of  Aristotle,  soon  brought 
him  into  collision  with  some  of  the  other  teachers  in  the 
university  ; and  this,  along  with  the  troubles  which  aro*o 
from  the  attempts  of  the  court  to  force  a bastard  system 
of  Episcopacy  upon  the  Church  of  Scotland,  forced  him  to 
flee  into  England  in  order  to  escape  the  consequences  of 
an  absurd  charge  of  treason  which  was  made  against  him,* 
and  which  seemed  to  threaten  a prolonged  imprisonment 
and  not  improbably  even  his  life.  After  an  absence  of 
twenty  months  he  returned  to  Scotland  in  November  1585, 
and  in  March  1586  resumed  his  lectures  in  St  Andreas, 
where  he  continued  to  fulfil  the  duties  of  his  office  fof 
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tweaty  more  years.  During  the  whole  of  that  time, 
however,  hia  more  prominent  work  was  that  of  contending 
with  unwearied  energy  and  indomitable  courage  against  the 
encroachments  of  an  unscrupulous  and  tyrannical  Govern- 
ment upon  the  liberties  of  the  Scottish  Church.  Into  the 
details  of  these  it  is  of  course  impossible  to  enter  here. 
But  that  in  the  main  he  and  his  coadjutors  were  fighting 
for  the  constitutionally  guaranteed  rights  of  the  church  is 
now  admitted  by  all  candid  inquirers,  (See  in  particular 
The  History  of  England  front  1603  to  1616,  by  Samuel 
Rawson  Gardiner,  vol.  L chap.  ix.).  The  chief  charge 
against  Melville  is  that  his  fervour  often  led  him  to  forget 
the  reverence  due  to  on  “anointed  monarch.''  Of  this, 
however,  it  is  not  very  easy  now  to  judge.  Manners  at 
that  time  were  rougher  than  at  present.  Any  thing  more 
rude,  insolent,  and  brutal  than  James’s  own  occasional 
explosions  it  would  be  difficult  to  match,  and  a king  so 
undignified  could  scarcely  expect  to  be  treated  with  dignity. 
Besides,  what  title  had  one  who  was  acting  in  a purely 
arbitrary  and  * illegal  manner  to  receive  other  than  the 
plainest  dealing, — such  as  being  reminded  that  though  he 
was  king  over  men  he  was  only  “God’s  silly  vassal?’* 
Melville’s  rudeness  (if  it  is  to  be  called  so)  was  simply  the 
outburst  of  just  indignation  from  a brave,  true,  and  ! 
upright  man,  zealous  only  for  the  purity  of  religion  and 
regardless  of  consequences  to  himself,  and  it  contrasts 
nobly  with  the  grovelling  sycophancy  of  most  of  the 
English  bishops  towards  James.  The  cloee  of  Melville’s 
career  in  Scotland  was  at  length  brought  about  by  James 
in  characteristic  fashion.  In  1606  he  and  seven  other 
clergymen  of  the  Church  of  Scotland  were  summoned  to 
London  in  order  “ that  his  majesty  might  treat  with  them 
of  such  things  as  would  tend  to  settle  the  peace  of  the 
church.”  The  contention  of  the  whole  of  these  faithful 
men  was  that  the  only  way  to  accomplish  that  purpose  was 
a free  Assembly.  Melville  delivered  his  opinion  to  that 
effect  with  his  accustomed  freedom  and  boldness,  and, 
having  shortly  afterwards  written  a « sarcastic  Latin 
epigram  on  some  of  the  superstitious  practices  he  had 
observed  in  the  chapel  of  Hampton  Court,  add  some 
eavesdropper  having  conveyed  th<*  lines  to  the  king,  he 
was  committed  to  the  Tower,  and  detained  there  for  the 
space  of  fonr  years.  On  regaining  his  liberty,  and  being 
refused  permission  to  return  to  his  own  country,  he  waa 
invited  to  fill  a professor’s  chair  in  the  university  of 
Sedan,  and  there  he  spent  the  lost  eleven  years  of  his  brave, 
active,  noble,  and  useful  life.  He  died  at  Sedan  in  1622, 
at  the  age  of  seventy-seven. 

MELVILLE,  George  John  Whyte  (1821-1878),  has 
a right  to  be  regarded  as  the  founder  of  a school  of 
fashionable  novels, — the  fashionable  sporting  novel  He 
was  lamented  on  bis  death  as  the  Tyrtaeua  of  tho  hunting 
field,  the  laureate  of  fox-hunting ; all  his  most  popular  and 
distinctive  heroes  and  heroines,  Digby  Grand,  Tilbury 
Nogo,  the  Honourable  Crasher,  Mr  Sawyer,  Kate  Coventry, 
Mrs  LascoUes,  are  or  would  be  mighty  hunters.  Tho 
eldest  son  of  M^jor  Whyte  Melville,  of  Mount  Melville, 
Fifeshire,  he  received  bis  school  education,  like  so  many 
of  his  heroes,  at  Eton,  entered  tho  army  in  1839,  became 
captain  in  the  Coldstream  Guards  in  1846,  and  retired  in 
1849.  Hia  first  appearance  in  literature  was  made  soon 
after,  with  a translation  of  Horace  into  fluent  and  graceful 
verse,  published  in  1850.  His  first  novel  was  Digby 
Grand , published  in  1853.  Although  this  first  effort  has 
a good  deal  more  in  it  of  Lyttnn’a  early  high-flying  style 
than  Whyte  Melville’s  later  works,  the  unflagging  verve 
and  intimate  knowledge  with  which  ho  described  sporting 
scenes  and  sporting  characters  at  once  drew  attention  to 
him  as  a novelist  with  a new  vein.  His  power  of  sustain- 
ing interest,  in  hunting  and  the -things  connected  with 


l hunting  appeared  more  markedly  in  his  next  novel,  Tilbury 
Nogo,  contributed  to  the  Sporting  Magazine  iu  1653.  He 
showed  in  the  adventures  of  Mr  Nogo,  what  became  more 
apparent  ill  his  later  works,  that  he  bad  a surer  hand  in 
humorous  narrative  than  in  pathetic  description  ; there  are 
many  pathetic  scenes  in  hia  novels,  but  the  pathos  i* 
sometimes  rather  forced,  intended  to  point  a moral — rather 
the  pathos  of  the  preacher  than  the  poet.  The  hero  u£ 
General  Bounce , his  next  novel  in  order  of  publicatiou 
{Fraser's  Magazine,  1854),  little  as  one  would  expect  it 
from  the  title,  ends  iu  a painful  manner,  somewhat  out  of 
keeping  with  the  lively  middle  and  beginning.  When  the 
Crimean  War  broke  out,  Whyte  Melville  took  part  in  it 
e9  a volunteer  in  the  Turkish  contingent ; but  this  was 
the  only  break  in  bis  literary  career  from  the  time  that  ho 
began  to  write  novels  till  iiis  death  in  1878.  By  a. 
strange  accident,  he  lost  his  life  in  the  hunting-field,  tho 
hero  of  many  a stiff  ride  meeting  his  fate  in  galloping 
quietly  over  an  ordinary  ploughed  field. 

Twenty-one  novels  appeared  from  his  pen  after  hia 
return  from-  the  Crimea : — Kate  Coventry , 1856 ; The 
Interpreter , 1858;  Holmby  House , I860;  Good  for 
Nothing , 1861;  Market  Harborough , 1861;  The  Gladi- 
ators, 1863;  Brookes  of  Bridlemere,  1864;  The  Queen's 
Maries,  1864;  Cerise , 1865;  Bones  and  I,  1868;  The 
White  Rose,  1868;  M or  N,  1869;  Contraband , 1870; 
Sarchedon , 1871;  Satanella,  1872;  Uncle  John,  1874  ; 
Sister  Louise,  1875;  Katerfelto,  1875;  Rosine,  1876; 
Roy's  Wife,  1878;  Black  but  Comely,  1878.  Several  of 
these  novels  are  historical,  the  Gladiators  being  perhapa 
the  most  famous  of  them.  As  an  historical  novelist 
Whyte  Melville  cannot  be  put  ou  a level  with  Harrison 
Ainsworth  for  painstaking  accuracy  and  minuteness  of 
detail ; he  makes  his  characters  live  and  move  with  great 
vividness,  but  he  obviously  did  not  know  at  first  hand  the 
history  of.  tho  periods  chosen  by  him.  It  is  on  hia 
portraiture  of  contemporary  sporting  society  that  hia 
reputation  as  a novelist  must  rest ; and,  though  now  and 
then  a character  reappears,  such  as  the  supercilious  stud- 
groom,  the  dark  and  wary  steeple-chaser,  or  the  fascinating 
sporting  widow,  his  variety  in  the  invention  of  incidents 
is  amazing.  Whyte  Melville  was  not  merely  the  annalist 
of  sporting  society  for  hie  generation,  hot  may  also  be 
fairly  described  as  the  principal  moralist  of  that  society  ; 
he  exerted  a considerable  and  a wholesome  influence  on 
tho  manners  and  morals  of  the  gilded  youth  of  Jiis  time. 
His  Songs  and  Verses  and  his  metrical  Legend  of  the  True 
Cross,  though  respectable  in  point  of  versification,  are 
hardly  worth  mentioning  on  their  own  merits. 

MELVTLL  VAN  CARNBEE,  Pieter,  Baron, 
eminent  Dutch  geographer,  was  born  at  the  Hague  20tfir 
May  1816,  and  died  October  24,  1856.  He  traced  hia 
descent  from  an  old  Scotch  family,  originally  it.is  said  of 
Hungarian  extraction.  Destined  for  the  navy,  in  which 
his  grandfather  had  won  distinction,  Melvill  imbibed  a. 
taste  for  hydrography  and  cartography  as  a student  under 
Pilaar  in  the. college  of  Medembiik,  and  he  showed  hia 
capacity  as  a surveyor  on  his  very  first  voyage  to  the  Dutch 
Indies  (1835).  In  1839  he  was  again  in  the  East,  and  waa 
now  attached  to  the  hydrographical  bureau  at  Batavia. 
With  the  assistance  of  the  long-neglected  documents 
collected  by  the  old  company,  he  completed  in  wonderfully 
short  time  his  first  great  hydrographical  work — a map  of 
Java  in  five  sheets,  accompanied  by  sailing  directions 
(Amsterdam,  1842  ; 2d  revised  edition,  1849), — which  wax 
received  with  great  applause.  Melvill  remained  in  India 
till  1845  collecting  materials  for  his  second  great  hydro- 
graphical  work,  the  chart  of  the  waters  between  Sumatra  and 
Borneo  (two  sheets,  1845  and  1846,  revised  edition  of  first 
sheet  1847;  compare  the  descriptive  memoir  iu  Tiodal  and 
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Mart's  Journal , 1846).  On  hi*  return  to  Holland  Melvill 
was  attached  to  the  naval  department  with  the  special  charge 
of  studying  the  history  of  the  hydrography  of  the  Dutch 
Indies.  He  also  undertook^ in  connexion  with  Von  Siebohl, 
the  publication  of  the  Montour  cUs  Indes,  a valuable  series 
of  scientific  papers,  mainly  from  his  own  pen,  on  the 
foreign  possessions  of  Holland,  which  was  continued  for 
three  years.  In  1850  Melvill  returned  to  India  as  lieu- 
tenant of  the  first  class  and  ac^utant  to  Vice-Admiral  Van 
den  Bosch ; and  after  the  premature  death  of  this  com- 
mander he  was  agaiu  appointed  keeper  of  the  charts  at 
Batavia.  He  was  one  of  the  founders  and  for  a time  the 
president  of  the  new  society  for  natural  science  ( 1 85U).  In 
1853  he  obtained  exemption  from  active  naval  service  that 
he  might  devote  himself  to  a general  atlas  of  the  Dutch 
Indies ; and  under  the  most  unfavourable  circumstances  he 
prosecuted  the  task  with  incredible  energy.  But  he  was  not 
to  Beo  its  completion.  Just  after  he  had  lost  his  young 
wife  and  new-born  son  he  was  called  in  1850  to  be  director 
of  the  marine  establishment  of  Onrust;  and  there  he 
soon  fell  a victim  to  climate,  dying  after  much  suffering  in 
the  hospital  of  Weltovrcden,  only  forty  years  of  age.  In 
spite  of  delays  caused  by  the  engraving  of  the  maps  in 
Holland,  no  fewer  than  twenty-five  sheets  were  already 
finished,  but  it  was  not  till  1862  tluit  the  whole  plan, 
embracing  sixty  sheets,  was  ably  brought  to  a dose  by 
Lieutenant-Colonel  W.  F.  Versteeg.  The  premature  toss 
of  Melvill  was  severely  felt  not  ouly  iu  Holland  but  in 
foreign  countries,  where,  as  shown  by  his  connexion  with 
the  geographical  societies  of  Paris,  London,  Berlin,  and 
Bergeu,  his  labours  were  highly  esteemed.  His  industry 
and  energy  were  equalled  only  by  the  benevolence  and 
warmth  of  his  heart.  In  1843  he  received  the  decoration 
of  the  Netherlands  Lion,  in  1849  that  of  the  Legion  of 
Honour. 

MEMEL,  the  most  northerly  town  in  Germany,  and 
the  principal  seat  of  the  Baltic  timber  trade,  is  situated 
in  the  district  of  Kouigsberg,  Prussia,  at  the  mouth 
of  the  Dange,  and  on  the  bank  of  a souud  connecting 
the  Kurische  Haff  with  the  Baltic  Sea.  On  the  aide  next 
the  sea  the  town  is  defeuded  by  a citadel  and  other  forti- 
fications, and  the  entrance  to  the  large  and  fine*  harbour 
ia  protected  by  a lighthouse.  Largely  rebuilt  since  a 
destructive  fire  in  1854,  Meniel  con  tarns  several  churches,  a 
gymnasium,  a school  of  navigation,  an  exchange,  and  various 
judicial  and  official  establishments.  It  also  possesses  large 
iron-foundries,  shipbuilding  yards,  breweries,  distilleries, 
&nd  manufactories  of  chemicals,  soap,  and  amber  wares. 
By  far  the  most  important  interest  of  the  town,  however, 
as  its  trade,  the  chief  items  iu  which  are  timber  and  the 
£ram  and  other  agricultural  products  of  Lithuania.  The 
timber  is  brought  by  river  from  the  forests  of  Russia, 
And  is  prepared  for  exportation  by  about  thirty  saw-mills. 
The  annual  value  of  timber  exported  is  about  £600,000. 
In  1880  the  port  of  Memel  was  entered  by  898  shij®  with 
.an  aggregate  burden  of  164,374  tons,  and  cleared  by  932 
“vessels  with  a burden  of  164,441  tons.-  The  population  of 
Alcmcl  in  1880  was  19,660. 

Memel  wu  founded  in  1262  by  Poppo  von  Os  tern*,  grand  master 
of  the  Teutonic  order,  and  wai  at  firat  called  New  Dortmund  and 
afterwards  Memmelburg.  It  aoon  acquired  a considerable  trade, 
and  joined  the  Hanaeattc  League.  During  the  13th,  14th,  and  16tb 
■centuries  it  waa  repeatedly  burned  down  by  its  hostile  neighbours, 
the  Lithuanians  and  Poles,  and  in  the  17th  century  it  remained  for 
•oine  time  in  the  possession  of  Sweden.  In  1757,  and  again  in  1813, 
it  was  occupied  by  Russian  troops.  After  the  battle  ofJena,  King 
Frederick  William  III.  ratired  to  Memel ; and  there,  in  1807,  a 
treaty  waa  concluded  between  England  and  Prussia.  The  poet 
Simon  Dach  and  the  astronomer  Argelander  were  natives  of  Memel. 

MEM  LING,  Hans,  a painter  of  the  15tK  century, 
whose  art  gave  a passing  lustre  to  Bruges  in  the  period 
wf  its  political  and  commercial  decline.  Though  much 
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has  been  written  respecting  the  rise  and  fall  of  the  school 
which  made  this  city  famous,  it  still  remains  a moot 
question  whether  that  school  ever  truly  existed.  Like 
Rome  or  Naples,  Bruges  absorbed  the  talents  which  were 
formed  and  developed  in  humbler  centres.  John  Van 
Eyck  first  gained  repute  at  Ghent  and  the  Hague  before 
be  acquired  a domicile  elsewhere,  and  Memliug,  we  have 
reason  to  think,  was  a skilled  artist  before  he  settled  at 
Bruges.  Yet  if  the  question  should  be  asked  where  the 
maunerof  Memliug  was  shaped,  and  where  hu  acquired  the 
skill  which  he  "displayed  at  Bruges,  we  shall  be  greatly  at  a 
loss  to  reply.  The  annals  of  the  city  are  silent  as  to  the 
birth  and  education  of  a painter  whose  name  was  inaccu- 
rately spelt  by  different  authors,  and  whose  identity  waa 
lost  under  the  various  appellations  of  Hans  and  Hau*se,  or 
Hemliug  and  Meinling.  But  no  other  city  of  the  Nether- 
lands has  vindicated  the  right  which  Bruges  bad  no  means 
of  proving.  Travellers  who  came  to  Bruges  were  only  told 
that  Mending's  masterpieces  were  preserved  iu  the  hospital 
of  St  John.  In  one  of  these  pictures  it  was  said  a portrait 
of  the  artist  might  be  discovered ; on  the  sculptured  orna- 
ments of  a porch  enframing  one  of  its  subjects  an  incident 
of  the  masters  life  might  be  traced, — his  danger  as  he  lay 
senseless  in  the  street,  his  rescue  as  charitable  people  carried 
his  body  to  the  hospital.  The  legend  grew  too.  It  came 
to  be  told  how  the  great  artist  began  life  as  a soldier  who 
went  to  the  wars  under  Charles  the  Bold,  and  came  back 
riddled  with  wounds  from  the  field  of  Nancy.  Wandering 
homeward  in  & disabled  state  in  1477,  be  fainted  in  the 
streets  of  Bruges,  and  waa  cured  by  the  Hospital lera. 
Unknown  to  them,  and  a stranger  to  Bruges,  lie  gave 
tangible  proofs  of  his  skill  to  the  brethren  of  St  John, 
and  showed  his  gratitude  by  refusing  payment  for  a 
picture  be  had  painted.  Unhappily  the  legend  refutes 
itaelf.  The  portrait  of  Memling  is  a myth ; the  carvings  <ri 
the  capitals  of  the  porch  represent  the  ordinary  incidents 
attending  the  reception  of  patients  at  oh  hospital.  Memling 
did  indeed  paint  for  the  Hospitallers,  but  he  (tainted  not 
one  but  many  pictures,  and  he  did  so  in  1479  and  1 180, 
being  probably  known  to  his  patrons  of  St  John  by  many 
masterpieces  even  before  the  battle  of  Nancy. 

Memling  is  ouly  connected  with  military  operations  in  a 
mediate  and  distant  sense.  His  name  appears  on  a list 
of  subscribers  to  the  loan  which  w^s  raised  by  Maximilian 
of  Austria  to  push  hostilities  against  France  in  the  year 
1480.  When  he  signed  this  list  his  position  was  that  of 
a resident  at  Bruges  who  had  probably  lived  there  long 
enough  to  acquire  a large  practice  and  its  advantages  in 
the  form  of  lands  and  tenements.  In  1477,  when  he  is 
said  to  have  fallen,  and  when  Charles  the  Bold  pas  killed, 
he  was  under  contract  to  furnish  an  altar  piece  for  the  guild 
chapel  of  the  booksellers  of  Bruges;  and  this  alUrpiece,  now 
preserved,  under  the  name  of  the  Seven  Griefs  of  Mary,  in 
the  gallery  of  Turin,  is  one  of  the  fine  creations  of  his 
riper  age,  and  not  inferior  in*  any  way  io  those  of  1479  in 
the  hospital  of  St  John,  which  for  their  part  are  hardly 
less  interesting  as  illustrative  of  the  master's  power  than 
the  Last  Judgment  in  the  cathedral  of  Dantric.  Critical 
opinion  has  been  unanimous  in  assigning  the  altarpiece  of 
Dantric  to  Memling,  and  by  this  it  affirms  thst  Memling 
was  a resident  and  a skilled  artist  at  Bruges  in  1473 ; for 
there  is  no  doubt  that  the  Last  Judgment  was  painted  and 
sold  to  a merchant  at  Bruges,  who  shipped  it  there  on 
board  of  a vessel  bound  to  the  Mediterranean,  which  was 
captured  by  a Dantric  privateer  in  that  very  year.  But,  in 
order  that  Memling’s  repute  should  be  so  fair  as  to  make 
his  pictures  purchasable,  as  this  had  been,  by  an  agent  of 
the  Medici  at  Bruges,  it  is  incumbent  on  us  to  acknowledge 
that  he  had  furnished  sufficient  proofs  before  that  time  of 
the  skill  which  excited  the  wonder  of  such  highly  cultivated 
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patrons;  and  thus  we  come  to  admit  without  much  difficulty 
iho  possible  truth  of  a report  made  by  a chronicler  of  the 
16th  century  that  Memling  had  sittings  from  Isabella, 
consort  of  Philip  the  Good  of  Burgundy,  in  the  year  1450. 

It  is  characteristic  that  the  very  oldest  allusions  to 
pictures  connected  with  Memling’s  name  are  those  which 
point  to  relations  with  the  Burgundian  court.  The  inven- 
tories of  Margaret  of  Austria,  drawn  up  in  1524,  allude  to 
a triptych  of  the  God  of  Pity  by  Roger  van  der  Weyden, 
of  which  the  wings  containing  angels  were  by  “Master 
Hans.”  But  this  entry  is  less  important  as  affording  testi- 
mony in  favour  of  the  preservation  of  Memling’s  work  than 
as  showing  his  connexion  with  an  older  Flemish  craftsman, 
^or  ages  Roger  van  dor  Weyden  was  acknowledged  as  an 
prtist  of  the  school  of  Bruges,  until  records  of  undisputed 
authenticity  demonstrated  that  he  was  bred  at  Touraai  and 
settled  at  Brussels.  Nothing  seems  more  natural  than  the 
conjunction  of  his  name  with  that  of  Memling  as  tho  author 
of  an  altarpiece,  since,  though  Mending's  youth  remains 
obscure,  it  is  clear  from  the  style  of  his  manhood  that  he 
was  taught  in  the  painting-room  of  Van  der  Weyden.  Nor 
is  it  beyond  the  limits  of  probability  that  it  was  Van  der 
Weyden  who  received  commissions  at  a distance  from 
Brussels,  and  first  took  his  pupil  to  Bruges,  where  he  after- 
wards dwelt  The  clearest  evidence  of  the  connexion  of 
Iho  two  masters  is  that  afforded  by  pictures,  and  parti- 
cularly an  altarpiece,  which  has  alternately  been  assigned 
to  each  of  them,  and  which  may  possibly  be  due  to  the 
joint  labours  of  both.  In  this  altarpiece,  which  is  a 
taiptych  ordered  for  a patron  of  the  house  of  Sforea,  wo 
find  the  style  of  Van  der  Weyden  in  the  central  panel  of 
the  Crucifixion,  and  that  of  Memling  in  the  episodes  on  the 
wings.  Yet  tho  whole  piece  was  assigned  to  the  former 
ip  the  Zambeccari  collection  at  Bologna,  whilst  it  was 
attributed  to  the  latter  at  the  Middleton  sale  in  London 
in  1872.  At  first,  we  may  think,  a closer  resemblance 
might  bo  traced  between  the  two  artists  than  that  disclosed 
in  later  works  of  Memling,  but  the  delicate  organization  of 
the  younger  painter,  perhaps  also  a milder  appreciation  of 
the  duties  of  a Christian  artist,  may  have  led  Memling  to 
realize  a sweet  and  perfect  ideal,  without  losing,  on 
that  account,  the  feeling  of  his  master.  He- certainly 
exchanged  the  asceticism  of  Van  der  Weyden  for  a senti- 
ment of  leas  energetic  concentration.  He  softened  his 
teacher's  asperities  and  bitter  hardness  of  expression. 

Iu  the  very  oldest  form  in  m Uch  Memling*  style  is  displayed,  or 
rather  in  that  example  which  represents  the  Baptist  in  the  gallery 
of  Munich,  we  are  supposed  to  contemplate  an  effort  of  the  year  1470. 
The  finish  of  this  piece  is  scarcely,  surpassed,  though  the  subject 
is  more  important,  by  that  of  the  Last  Judgment  of  Dantxic.  But 
the  latter  u more  interesting  than  the  former  because  it  tells  how 
Memling,  long  after  Borer's  death  and  his  own  settlement  at 
Bruges,  preserved  the  traditions  of  sacred  art  which  had  been  applied 
in  tne  first  part  of  the  cent  ary  by  Roger  van  der  Weyden  to  the  Last 
Judgment  of  Beaune.  All  that  Memling  did  was  to  purge  hie  mas- 
ter's manner  of  excessive  stringency,  and  add  to  his  other  qualities 
a velvet  softness  of  pigment,  a delicate  transparence  of  ooloars  and 
yielding  grace  of  slender  forma.  That  such  a beautiful  work  as  the 
Last  Judgment  of  Dantzic  should  have  been  bought  for  the  Italian 
market  is  not  surprising  when  we  recollect  that  picture- fanciers  in 
that  country  were  familiar  with  the  beauties  of  Memling' s composi- 
tions as  shown  in  the  preference  given  to  them  by  such  purchasers 
as  Cardinal  Grimari  and  Cardinal  Bern  bo  at  Venice,  and  the  heads 
of  the  house  of  Medici  at  Florence.  " But  Memling*  reputation  was 
not  confined  to  Italy  or  Flanders.  The  Madonna  and  Saints  which 
*o  lately  passed  out  of  the  Duchatel  collection  into  the  gallery  of 
tho  Louvre,  the  Virgin  and  Child  of  Sir  John  Donne  at  Chiswick, 
and  other  noble  specimens  in  English  and  Continental  private  houses 
show  that  his  work  was  as  widely  known  and  appreciated  as  it 
could  be  in  the  state  of  civilization  of  the  1 6th  century.  It  was  per. 
haps  not  their  sole  attraction  that  they  gave  the  most  tender  and 
delicate  possible  impersonations  of  the  “ Mother  of  Christ  ” that 
could  suit  the  taste  of  that  age  in  any  European  country.  But  the 
portraits  of  the  donors  with  which  they  Were  mostly  combined  were 
more  characteristic,  and  probably  more  remarkable  as  likenesses 
than  any  that  Memling's  contemporaries  could  produce.  Nor  is  it 
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unreasonable  to  think  that  his  success  as  a portrait  painter,  which 
is  manifested  in  isolated  busts  as  well  as  in  altarpiece*,  was  of  m 
kind  to  react  with  effect  on  the  Venetian  school,  which  undoubtedly 
was  affected  by  the  partiality  of  Antonello  da  Messina  for  trans- 
Alpine  type*  studied  In  Flanders  in  Memling’*  time.  The  portraits 
of  Sir  John  Donne  and  his  wife  and  children  in  the  Chiswick  altar- 
piece  are  not  less  remarkable  aa  models  of  drawing  and  finish  than 
as  refined  presentations  of  persons  of  distinction;  nor  is  any  differ- 
ence in  this  respect  to  be  found  in  the  splendid  groups  of  father, 
mother,  and  children  which  fill  the  noble  altarpiece  of  the  Louvre. 
Aa  single  portraits,  the  busts  of  Burgomaster  Moreel  and  hi*  wife 
in  the  museum  of  Brussels,  and  their  daughter  the  Sibyl  Zam- 
betba  in  the  hospital  of  Drug**,  an  the  finest  and  most  interesting 
of  specimens.  The  Seven  Griefs  of  Mary  in  the  gallery  of  Turin, 
to  which  we  may  add  the  Seven  Joys  of  Mary  in  the  Pinakothek 
of  Munich,  are  illustrations  of  the  habit  which  clung  to  the  art  of 
Flanders,  of  representing  a cyclo  of  subjects  on  the  different  plane! 
of  a single  picture,  where  a wide  expanse  of  ground  is  covered  with 
incidents  from  the  Passion  in  tho  form  common  to  the  action  of 
sacred  plays.  The  time  came,  no  doubt,  when  the  players  took  their 
cue  from  the  pair  t era,  a*  in  the  Ghent  procession,  which  was 
formed  on  the  model  of  Van  Eyck's  Adoration  of  the  Lamb.  But  in 
Memling'*  days  there  were  still  some  original  “ players,”  and  the 
public  wa*  not  averse  to  seeing  illustrations  of  their  work.  In  the 
first  period  of  the  development  of  Belgian  art  too,  when  the  Flemings 
assigned  more  importance  to  carved  work  than  to  painting,  and  yet 
refused  to  accept  sculpture  without  colour,  it  was  natural  that  the 
sculptor  should  multiply  incidents  on  bas-reliefs  which  were  coated 
with  tinting  in  the  semblance  of  nature.  Memling’s  pictures 
imitate  reliefs  so  far  as  they  abound  in  variety  of  episodes,  and  are 
marked  by  absence  of  contrast  in  light  and  shade  or  want  of  toning 
by  gradations  of  atmosphere.  Yet  with  all  these  peculiarities  hit 
works  are  very  pleasant  to  the  eye,  because  they  are  always  graceful 
and  quiet. 

The  masterpiece  of  Memling’*  later  years,  a shrine  containing 
relics  of  8t  Ursula  in  the  hoemtal  of  Bruges,  is  fairly  supposed  to 
have  been  ordered  and  finished  in  1480  after  the  patpterhaa  become 
acquainted  with  the  scenery  of  the  Rhine.  This  shrine  is  one  of 
the  most  interesting  monuments  of  mediaeval  art  In  Flanders,  not 
only  because  it  is  beautifully  executed,  but  because  it  reveals  some 
part  of  the  life  of  the  painter  who  produced  it,  and  illustrates  tip 
picturesque  legend  of  Ursula  and  her  comrades.  The  delicacy  of 
finish  in  its  miniature  figures,  the  variety  of  its  landscapes  and  cos- 
tume, the  marvellous  patience  with  which  its  details  are  given,  are 
all  matters  of  enjoyment  to  the  spectator.  There  is  latar  work  of 
the  master  in  the  St  Christopher  and  Saints  of  1484  in  the  academy, 
or  the  Ncwenhoven  Madonna  in  the  hospital  of  Bruges,  or  a Urge 
Crucifixion  with  scenes  from  the  Passion,  of  1491,  in  the  cathedral 
of  Liibeclc.  But  as  we  near  the  close  of  Memling’s  career  wo 
observe  that  his  practice  has  become  larger  than  he  can  compass 
alone ; and,  as  usual  in  auch  cases,  the  labour  of  disciples  is  substi- 
tuted for  his  own.  The  registers  of  tho  pain  ten*  corporation  at 
Bruges  give  the  names  of  two  apprentices  who  served  their  time 
with  Memling  and  paid  dues  on  admission  to  the  guild  in  1480  and 
1486.  These  subordinates  remained  iobecure. 

It  would  be  easy  to  form  a long  list  of  pictures  by  Memling  iit 
ik#  galleries  of  Berlin,  Florence,  London,  Madrid,  Paris,  Rome,  and 
Vienna,  and  pieces  equally  remarkable  in  many  private  collections 
of  England  and  the  Continent  These  have  all  been  described,  and 
are  widely  known.  The  present  notice  must  be  closed  with  the 
admission  that  pictures  tell  more  of  Memling’s  life  than  records. 
The  date  of  the  master's  death  is  not  better  certified  than  that  of  his 
birth.  This  much,  however,  is  certain.  The  truateee  of  Memling’e 
will  appeared  before  the  court  of  wards  at  Bruges  on  the  16th  of 
December  1495,  and  we  gather  from  records  of  that  date  and  place 
that  Memling  died  a short  time  before,  leaving  behind  several 
children  and  a considerable  property.  (J*  A.  Ch) 

MEMHL  See  Martin!,  Simons. 

MEMMINOEN,  a town  of  Bavaria,  in  the  district  tj\ 
Schwa  ben  and  Neuburg,  is  situated  aboot  35  miles  to  the 
south-west  of  Augsburg,  near  tho  river  Iller.  It  is  a well4 
built  town,  still  partly  surrounded  with  walla,  and  contains 
a Roman  Catholic  and  three  Protestant  churches,  t fcowni 
house  of  1580,  and  several  schools  and  charitable  institu- 
tions. Its  industrial  products  are  yarn,  calico,  woollen 
goods,  and  thread.  A considerable  trade  is  carried  on  ia 
hoj»3,  ’afcfch  are  extensively  cultivated  in  the  neighbour- 
hood, aim  in  wool,  leather,  and  grain.  Tho-popalatioain 
1880  was  8050. 

Meramingen,  first  mentioned  in  a document  of  1010,  belonged 
originally  to  the  Gnelph  family.  In  1236  it  became  a free  city  of 
the  empire,  a position  which  it  maintained  down  to  1809,  when  it 
was  allotted  to  Bavaria.  In  1520  Mammingen  was  one  of  tba  “ pr*> 
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" town*  rtpwMntri  *t  the  diet  of  S|dre«.  Daring  the 
1 birty  Year*’  War  it  wa*  alternately  occupied  by  Swedes  and 
Imperialists.  In  1800  the  French  under  Moreau  gained  a victory 
over  the  Austrian*  near  Memmingen.  Compare  Dobel,  Mtr ntrtingen 
im lUfornuUionxxitalUr,  1877—73. 

, MEMNON.  1 In  the  Homeric  mythology  (or  rather  the 
mythology  of  the  Troica  in  the  much  fuller  form  in  which 
it  existed  in  the  times  of  Pindar  and  the  tragic  poets)  this 
hero  was  called  the  son  of  Tithonus  (the  half-brother  of 
|Priam)  and  Eqs  (Aurora).  * Tradition  represented  him  as 
an  Ethiopian  prince  who  came  to  assist  the  Trojans  against 
the  Greeks,  and  performed  prodigies  of  valour,  but  was 
at  length  killed  by  Achilles,  after  having  himself  slain 
'Antilochus,  the  sou  of  Nestor,  an  event  alluded  to  in  Pindar, 
Pyth.,  vl  32-39.  His  story  must  have  been  vety  famous, 
for  more  than  oue  Greek  play  was  composed  bearing  the  1 
title. 

The  chief  source  from  which  our  knowledge  about  Mem*  j 
toon  as  a chief  is  derived  is  the  second  book  of  the  Post- 
Homerira,  by  Quintus  Smyrnfcus,  where  his  exploits  and 
deith  are  described  at  length.  That  Mcranon  was  slain 
by  Achilles  is  more  than  once  affirmed  by  Pindar  {Kern., 
vi.  52 ; lotion.,  iv.  41,  vii.  54).  He  is  mentioned  also  in 
the  OJyosey  (xi.  522),  with  especial  praise  for  personal 
beauty ; but  the  allusion  to  him  is  quite  casual,  and  is  one 
of  many  proofs  that  the  compilation  of  that  and  the  sister 
epic  presupposes  in  the  reader  or  hearer  a full  knowledge  of 
the  whole  tale  of  Troy.  Modern  philology  associates  Mem* 
non — like  Achilles,  whom  he  so  closely  resembles  in  many 
particulars,  and  like  Sarpedon,  who  seems  the  representa- 
tive of  Memnon  in  the  Iliad — with  solar  phenomena.  He 
was  the  son  of  the  dawn,  and,  though  ho  might  vanish 
from  sight  for  a time,  he  could  not  be  destroyed,  and  there- 
fore it  was  said  that  Zeus,  moved  by  the  tears  of  liis 
mother,  granted  him  immortality.  In  this  respect,  as  also 
in  weariug  bright  armour  made  by  Hephrestus,  ho  is  the 
counterpart  of  Achilles,  who  symbolizes  tho  mid-day  sun 
in  his  glory ; and  that  Memnon  is  said  to  have  come  from 
the  far  east,  i.e.,  from  the  region  of  sunrise,  is  in  itself 
significant.  Ovid,  in  a beautiful  elegy  on  the  death  of 
Tibullus,  Amor.,  lib.  iii.  9,  3,  thus  associates  the  fates  of 
Memuon  and  Achilles 

Mcmnom  ui  mater,  mater  plorevit  Achillem, 

Et  tangiint  magnas  triatia  fat*  dens, 

Flehilis  indignos,  Elrgcia,  solve  capillo* ; 

Ah  nimis  ex-vero  nunc  tibi  nonien  erit 
Like  the  body  of  the  dead  hero  Sarpedon  (//.,xvl  681), 
so  that  of  Memnon  was  borne  through  the  air,  a legend 
represented  on  Greek  vases  of  a rather  early  date.  This 
appears  to  mean  that  the  sun,  the  offspring  of  tho  dawu, 
careers  through  the  sky  to  the  place  of  his  departure  in  the  * 
west.  Auother  account  represents  Zeus  as  having  sent 
forth  birds  from  the  funeral-pile  of  Memnon,  which  1 
straightway  fought  with  each  other,  and  many  fell  back  as  1 
victims  to  the  soul  of  the  hero. 

The  mere  fact  that  a Memnouittm,  or  temple  iu  honour 
of  the  hero,  was  erected  both  at  Susa  and  at  Egyptian 
Thebes,  both  of  which  places  were  centres  of  sun-wor&hip, 
is  a strong  confirmation  of  the  probability,  derived  from 
his  mythical  pedigree,  that  he  was  really  a sun-god.  Sir 
O.  W.  Cox  remarks,1  “of  Memnon’s  head  the  story  was 
told  that  it  retained  the  prophetic  power  of  the  living 
Helios  or  of  Surya.  The  story  is  found  in  the  myth  of 
the  Teutonic  Wismir,  and  it  might  have  been  related  of 
Kephalos,  the  head  of  tho  sun ; ’*  and  again  (p.  2C7),  “ Eos, 
the  mother  of  Memnon,  is  so  transparently  the  morning 
that  her  child  must  rise  again  as  surely  os  the  sun  reappears 
to  run  his  daily  course  across  the  heaven. M 

With  re  .sped  to  the  meaning  of  the  name,  it  may  pos- 
sibly bs  the  same  as  Agamemnon,  which  has  a prefix 
1 Mythology  uttd  J-'olUon,  p.  134. 


meaning  brave.2  It  lias  been  thought  that  Mc/xwv  and 
HVijuLw,  “mindful,”  are  but  forms  of  the  same  word,  and 
that  the  prophetio  power  attributed  to  the  head  of  the 
Egyptian  Memuon,  which  was  said  to  utter  sounds  at 
sunrise,  is  connected  with  this  idea.  It  was  said  that  the 
sound  resembled  the  moaning  noise  ortho  sharp  twang  of  a 
harp-string,  and  it  may  even  be  surmised  that  the  syllables 
mem  non  imitated  the  resonance.  The  Egyptian  head  is 
said  to  be  a bust  of  King  Amenophis;3  but  if  the  Greeks 
fancied  it  uttered  the  word  memnon , they  would  have 
called  it  by  that  name.  The  tendency,  however,  to  give  a 
Greek  shape  and  inflexion  to  words  which  sounded  bar- 
barous will  sufficiently  account  for  the  misnaming  of  the 
etatue. 

Strabo,  lib.  xviL  p.  816,  declares  that  he  himself  heard 
it  in  company  with  jElfus  Callus  and  several  of  his  fpiends, 
and  Pausanias  (i.  42,  2)  says  “one  would  compare  the 
sound  most  nearly  to  the  broken  chord  of  a harp  or  a 
lute.”  See  also  Juv.,  Sat.,  xv.  5 ; Tac.,  Ann.,  \l  61. 

Memnon,  as  an  Ethiopian,  was  of  course  represented  as 
a black ; hence  Virgil  (j£n.,  L 493)  speaks  of  “ uigri 
Memnonis  arma.”  The  figure  itself  was  cut  out  of  black 
basalt,  but  that  is  a material  not  uncommon  in  Egypt 
Speaking  quite  generally,  it  seemB  reasonable  to  conclude 
that  the  Memnon  from  Ethiopia  (which  the  early  Greeks 
placed  in  the  far  east  rather  than  in  the  south)  typifies 
the  eastern  sun  summoned  to  oppose  the  enemies  of  dark- 
ness from  the  west 

MEMPHIS,  the  capital  of  the  old  Egyptian  empire, 
founded  by  Menes,  the  first  historical  king ; see  vol  vii. 
pp.  731,  770.  In  the  time  of  Strabo  (xvii.  p.  807)  it  was 
the  second  city  of  Egypt,  Inferior  only  to  Alexandria,  and 
with  a mixed  population  like  the  latter.  Memphis  was  still 
an  important  though  declining  place  at  the  time  of  the 
Moslem  conquest  Its  final  fall  was  due  to  the  rise  of  the 
Arabic  city  of  Fo&plt  on  the  right  bank  of  the  Nile  almost 
opposite  the  northern  end  of  the  old  capital;  and  its  ruins, 
so  far  as  they  still  lay  above  ground,  gradually  disappeared, 
being  used  as  a quarry  for  the  new  city.  The  remains  of 
“Menf”  were  still  imposing  late  in  the  12th  century,  when 
they  were  described  by ‘Abd  el-Latif.  In  the  Old  Testa- 
ment Memphis  is  mentioned  under  the  names  of  Moph 
(Hos,  ix.  6)  and  Xoph  (Isa.  xix.  13;  Jer.  ii.  16;  Ezek. 
xxx.  13,  16). 

MEMPHIS,  a city  of  the  United  States,  and  port  of 
entry,  capital  of  Shelby  bounty,  Tennessee,  is  situated  on 
the  east  bank  of  the  Mississippi  river  just  below  the  mouth 
of  Wolf  river,  in  about  35*  8'  N.  lat.  aud  90*  5'  W.  long., 
4 DO  miles  below  St  Louis  and  826  miles  above  New 
Orleans.  The  bluff  on  which  the  city  stands  has  an 
average  elevation  of  47 J feet  obove  high-water  mark,  with 
a further  fall  of  36  feet  to  extreme  low  water.  Memphis 
is  methodically  and  tastefully  planned,  and  is  adorned 
with  many  elegant  private  residences  and  public  build- 
ings, conspicuous  among  the  latter  being  the  United 
States  custom  house,  located  upon  the  esplanade  between 
Front  Street  and  tho  river,  and  built  of  the  best  quality  of 
marble,  the  product  of  Tennessee  quarries.  A small  park 
in  the  centre  of  the  city  contains  a bust  of  Andrew 
Jackson.  The  streets  are  mostly  well-paved,  and  are 
supplied  with  water  from  the  Wolf  river  by  the  Holly 
system.  The  bayou  Gaycwo,  with  several  branches,  inter, 
sects  the  city,  and  prior  to  1880  received  most  of  its 
drainage.  Since  that  date  over  40  miles  of  sewers  an<j 
more  than  that  length  of  subsoil  drain-tiles  have  beeq 
constructed  on  the  Waring  system,  providing  the  city  with 
a superior  system  of  drainage. 

■ — - ......  ■ ■ — ■ ■ - ■< 

* S3r  O.  W.  Cox,  Mythology  of  the  A.  ytut,  p,  268,  cd.  2. 

* tau  *r*f,  is  the  The  ham  themselves  uUd,  acotmhng  to  Pauiantas, . 
cited  below. 
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MvmpliU  u the  largest  city  of  the  State,  and  the  mutt 
important  commercial  city  on  the  Mississippi  between  St 
Looi9  and  New  Orleans  The  largest  sea  going  vessels 
ascend  the  river  to  tbi*  point,  and  navigation  is  open  at 
all  seasons  of  the  year.  The  city  also  possesses  abundant 
fecilitiea  for  transportation  by  railway  in  every  direction. 
Memphis  ranks  as  the  largest  intsrior  cotton-market  in  the 
United  States.  The  receipts  for  the  aenson  ending  Sep- 
tember I,  1881,  were  470,28"  bales,  with  a value  of 
823,090,109.  The  aggregate  receipts  from  tbs  mercantile 
and  manufacturing  interests  for  the  year  ending  September 
1,  1882,  amounted  to  about  $80,000,000,  of  which  the 
trade  in  groceries  and  western  products  contributed  noariy 
$40,000,000;  dry  goods,  clothing,  hoots  and  shoes,  and 
general  merchandise  815,000,0^0;  and  various  home 
manufactures  about  $5,000,000.  There  are  oil-mills  and 
refiueries,  whose  annuel  product  of  about  30,000  barrels 
of  cotton-seed  oil,  together  with  oil-cake  and  re-ginned 
cotton,  amounts  to  over  $1,000,000.  There  are  also 
numerous  foundries,  machine  shops,  flouring-mills,  and 
manufactories  of  carriages,  furniture,  and  tobacco. 

The  city  eon  tains,  besides  the  usual  religious,  educational 
and  commercial  institutions,  a public  library  of  9000 
Tolomes,  three  doily  and  ten  weekly  nea-spapers,  a chamber 
of  commerce,  and  a cotton  exchange. 

Memphia  was  laid  out  as  a village  in  1820j  and  incor- 
porated as  a city  in  1831.  Its  population  at  eacli  census 
since  has  been  as  follows : — 3360  in  1840,  8841  in  1650, 
22,023  in  1860,  40,228  in  1870,  and  33,592  in  1880. 
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According  to  a ceuau*  taken  on  October  I,  1882,  the 
population  within  the  city  limits  was  47,976  (29,130 
white  and  18,846  coloured). 

During  the  civil  war  Alemphia  was  early  occupied  by  the  Uoiou 
forces  (Juno  6,  1862)  after  a naval  engagement  in  which  Com- 
modore Davis  with  a fleet  of  nine  gunboats  and  rams  detested  a 
similar  Confederate  fleet  of  eight  vessels,  end  captured  or  destroyed 
all  of  them  but  one.  The  city  was  held  by  Federal  troop*  to  the 
dose  of  the  war,  with  the  exception  of  a brief  occouatioa,  iu 
August  1864,  by  General  Forrest,  who  captured  several  hundred 

Cwonera,  but  immediately  withdrew.  The  decrease  of  population 
tween  1870  and  1880  was  due  to  the  ravages  of  yellow  fever 
in  1878,  1878,  and  1879.  The  epidemic  of  1873  resalted  in  over 
two  thousand  deaths.  In  1878,  according  to  the  report  of  the 
Howard  Relief  Association,  the  number  of  those  attacked  with  the 
fever  was  15,000,  and  the  number  of  deaths  reached  the  total 
6150,  of  whom  4250  were  white*  and  900  coloured.  At  the  return 
of  the  fever  in  1879  better  cere  and  strict  quarantine  arrangements 
prevailed,  but  there  were  1595  cases,  with  497  deatha  During  the 
epidemics  of  1878  and  1879  fully  two-thirds  of  the  imputation  fled 
from  the  city,  many  of  whom  died  of  the  fever  at  other  places,  ami 
a still  larger  number  did  not  return.  For  throe  mouths  daring 
each  year  onaineaa  wag  wholly  suspended,  and  all  ingress  or  egress 
except'  for  the  most  necessary  purposes  wsa  forbidden.  The  pro- 
stration of  the  business  of  the  place  left  the  city  almost  hopelessly 
bankrupt,  and  as  a means  of  relief  the  legislature  of  the  State  in 
January  1879  repealed  the  city's  charter,  and,  assuming  exclusive 
control  of  its  taxation  and  finances,  constituted  it  simply  a "taxing 
district,"  placing  its  government  in  the  hands  of  a “legislative 
council."  This  anomalous  proceeding  has  been  declared  consti- 
tutional by  the  supreme  court  of  Tennessee.  Under  it  Memphis  Is 
at  least  regaining  its  prosperity,  and  by  thoroughly  cleansing, 
repaving,  and  sewering  its  streets,  and  supervising  the  construction 
of  buildings,  is  likely  to  become  ono  of  the  healthiest  cities  on  th* 
Mississippi  river. 
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